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GILA BEND P0 WER PARTNERS, L.L. C
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September 1, 2000 z@;3a ~1 ID 20

Ms. Deborah Scott
Director, Utilities Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

AZ CGRP c0::r.:;58...=.
DCCUMEHT CONTROL

Gila Bend Power Project

Dear Ms. Scott:

Gila Bend Power Partners L.L.C. is pleased to provide 25 copies of its Application for a
CertifiCate of Environmental Compatibility (CEC). This CEC Application is for the Gila
Bend Power Project proposed to be located in the Town of Gila Bend, in Maricopa
County, Arizona.

Our check for $l0,000, as required by A.R.S. §40-360.09, is enclosed.

If we can be of assistance to the Power Plant and Transmission Line Siting Committee
with respect to this Application please contact Karen Peters of Squire, Sanders &
Dempsey at (602) 528-4041.

Very truly yours,

GILA BEND POWER PARTNERS, LLC.

By: Sammons Power Development, Inc., Managing Member

| _ 8 [/mBy:
Washburn

authorized Representative

Encll 25 copies of the CEC Application
Check for $10,000
Docket Cover Sheet

RE:

5949 Sherry Lane. Suite 1880
Dallas, Texas 75225

(214) 210-5080 Fax (214)210-5079
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INTRODUCTION

Gila Bend Power Partners L.L.C. (the "Applicant") proposes to develop, own, and
operate the Gila Bend Power Project, a nominal 845 megawatt (mW) natural gas-fired, combined
cycle power plant (the "Project") to be located in a recently-annexed portion of the town of Gila
Bend, in Maricopa County, Arizona. The Applicant requests a Certificate of Environmental
Compatibility ("CEC") in order to proceed with the Project.

The Project will be operated as a "merchant" power plant. As such, it will sell power on
the wholesale electricity market, and customers will purchase the power on a voluntary,
wholesale basis. All economic costs of the Project will be borne by Gila Bend Power Partners
L.L.C.

The Project will be fueled by natural gas transported to the plant site by an El Paso
Natural Gas Company pipeline. The proposed facility will consist of the power plant and onsite
supporting infrastructure, including a control/administration building, water treatment and
handling facilities, cooling towers and a switchyard. The source of water for the proposed
facility will be local groundwater. The groundwater wells are located on the Applicant's
property.

Figures 1 and 2 show the site layout for the Project. Topographic maps showing the site
location are provided in Exhibit A. An artist's rendering and a photosimulation of the Project are
provided in Exhibit G.

This application includes evaluations of relevant environmental matters associated with
the Project and outlines potential impacts and mitigation measures associated with the Project.
Environmental studies are provided in Exhibits B through I. These studies include a Prevention
of Significant Deterioration and Title V Air Permit Application and associated analyses,
Groundwater Assessment, Wetlands and Waters Assessment, Biological Resource studies
including a Pygmy Owl Survey, Noise Assessment, Cultural Resource Assessment, Scenic Area
Assessment and Land Use Evaluation. These evaluations conclude that no significant
environmental impacts will result from the Project.

Interconnection with the Western States Coordinating Council transmission grid will be
completed by a regional utility company and is not requested by the Applicant in this tiling.

The proposed Project will not cause any significant direct, indirect, or cumulative adverse
effects on land use, cultural resources, visual resources, wilderness areas, biological resources
including special interest wildlife or plant species, socioeconomics, air quality, groundwater or
surface water quality, or noise levels.

In addition to providing a safe, reliable, and clean source of electricity, the Project will
provide a short term economic benefit derived from the construction workforce. There will be a
continuing benefit from the creation of approximately thirty full-time jobs. The Project also will
provide significant increases in contributions to the tax base, a significant portion of which can
be used for area education and school improvements.

Gila Bend Power Partners LLC
Application for Certificate of Environmental Compatibility

i



APPLICATION FOR A
CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY

1. Name and Address of the Applicant:

Name:
Address :

Gila Bend Power Partners L.L.C.
5949 Sherry Lane, Suite 1880 Dallas, TX 75225

2. Name, Address, and Telephone Number of a Representative of the Applicant:

Name:

Address2
Phonel
Faxl
E-mail :

Mr. Robert C. Walther, President
Industrial Power Technology
2227 Capricorn Way, Suite 101 Santa Rosa, CA 95407
(707) 528-8900
(707) 528~890l
rcwalther@aoI.com

3. State Each Date on which Applicant has Filed a Ten-Year Plan:

Legislation enacted in 1998 (Laws 1998, Ch. 209, § 27) eliminated the requirement of a
10-year plan for contemplated construction of generating facilities.

4. Description of the Proposed Facilities:

4.a.i. Type of Generating Facilities:
)

The Gila Bend Power Project (the "Project") is a natural gas-fired, combined-
cycle electric generating plant. The Project will use three advanced-
technology, high-efficiency combustion gas turbines (CGTs) in a combined
cycle design producing a nominal 845 mW. The Project incorporates the CGT
generator sets with three heat recovery steam generators (HRS Gs) and a single
steam turbine generator (STG) deriving from a single steam header manifold
&om the three HRS Gs. The steam output will be augmented by duct burners.
The Project design will include power islands, a switchyard, control and
administrative buildings, water-cooled condensers with mechanl'cal drain
cooling towers, storage tanks, and other ancillary facilities.

A preliminary project configuration depicting the location of the Project site,
access roads, and associated evaporation and storm water ponds is included as
Figure 1. The supporting infrastructure includes vehicular access, water supply
system, natural gas supply lines, intra-plant transmission, and a switchyard.
Access to the Project site will be from the east utilizing an access road
extending from Watermelon Road at the intersection of Citrus Valley Road,
across the Applicant's property.

Application for Certification of
Environmental Compatibility

Gila Bend Power Project

96682 v-5



The combustion turbines use state-of-the-art technology to burn clean natural
gas efficiently with reduced nitrogen oxide emissions relative to other
generation options. Emissions control technologies will be used to ensure
compliance with air quality regulations. The Project will meet and in most
cases exceed EPA standards for emissions.

4.a.ii. Number and Size of Proposed Units:

The Project will be nominally rated at 845 mW, using three combustion
turbines and one steam turbine. The Project's major components are shown on
Figure 2 and include the following:

•

1

•

•

•

1

•

•

•

•

¢

site improvements, foundations, buildings, and structures
three evaporative inlet air coolers
three natural gas-fired combustion turbine electric generators (nominal
170 my) with dry low nitrogen oxide combustors
three heat recovery steam generators with duct burners
three selective catalytic reduction units
three approximately 165-foot-tall exhaust stacks
one condensing steam turbine electric generator (nominal 335 mW)
one water-cooled condenser
two 12-cell mechanical draft-cooling towers
water handling and wastewater treatment facilities
natural gas handling system with compression
switchyard and interconnection facilities
automated instrumentation and control systems
emergency diesel-fueled firewater pump eNgine
emergency diesel-fueled electric generator

The following is a brief description of the Project's cycle and related systems.
A process flow diagram is provided as Figure 3, a depiction of a combined
cycle plant configuration is provided as Figure 4.

Combustion Turbine Generator (CTG)

The combustion turbine converts the thermal energy produced by the
combustion of natural gas into mechanical energy which in tum drives the
generator and combustion turbine compressor. Air is compressed in the
combustion turbine and then combined with natural gas. This air-fuel mixture
is then burned in the turbine combustors. The hot gases from the combustion
process are expanded through a turbine, which in turn spins an electric
generator to produce electricity. Exhaust gas from the combustion turbine
generators is then routed through ducting to an HRSG, which is a boiler
designed to recover the heat from the exhaust gas and use this heat to generate
steam. The HRSG substantially removes the remaining heat in the gas and
exhausts the residual through a stack. The HRSG will have duct burners
installed to augment steam production. Each exhaust stack will contain

.2



FIGURE 1

PRELIMINARY PROJECTCONFIGURATION
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INDUSTRIAL POWER TECHNOLOGY

2227 CAPRICORN WAY SUITE 101
SANTA ROSA. CALIFORNIA 95407
TEL; 707-528--8800lFA)C 707-528-8801
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FIGURE 2

PRELIMINARY SITE LAYOUT
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INDUSTRIALPOWERTECHNGLOGY

2227 CMPRICORNWAY SUITE 101
SANTA ROSA, CALIFORNIA 95407
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FIGURE 3

PROCESS FLOW DIAGRAM
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FIGURE 4

COMBINED CYCLE PLANT CONFIGURATION
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continuous emission monitors (CEM) to ensure that air emission standards are
not exceeded.

Auxiliary systems required for combustion turbine operation include inlet air
filters, inlet air evaporative coolers, oil lubrication and cooling systems, fuel
gas delivery, pre-heat and ignition system, fire protection, sound reduction
equipment, and instrumentation/control devices.

Heat Recovery Steam Generator (HRSG)

The HRSG transfers heat from combustion turbine exhaust gases to feedwater
to produce steam for the steam turbine operation. The HRSG is designed and
constructed to operate at the maximum exhaust gas flow and temperature
ranges of the combustion turbine. The HRSG also is designed for outdoor
installation.

The HRSG consists of a condensate pre-heater, a low-pressure section, an
intermediate pressure section, and a high-pressure steam section. The HRSG
utilizes the exhaust heat from the combustion turbines, which may be
augmented by duct burners for additional capacity, to preheat the feedwater,
which then passes through the pressure sections of the HRSG until the steam
reaches the required temperature (i.e., l,050°F) and pressure (i.e., 1,800 psig)
for use in the steam turbine. The conditioned steam is then piped via a steam
manifold and header to the STG to generate additional electricity.

Steam Turbine Generator (STG)

The final step in the combined cycle process uses a STG to produce electricity.
High pressure steam from the three HRS Gs is piped to the STG. The steam
turns the turbine blades attached to a shaft. The shaft is attached to an electrical
generator. The STG will generate approximately 335 mW.

The steam turbine package includes a lube oil system, gland condenser,
automatic sealing system, and supervisory control panel. The turbine lube oil
and generator are cooled via the plant's closed cooling water system.

Air Pollution Control System

The use of pipeline quality natural gas and good combustion practices will
minimize nitrogen oxides (NOx), sulfur dioxide, particulate matter emissions,
and volatile organic compound emissions. The emissions of NOt will be
further reduced by the installation of a state-of-the-art Selective Catalytic
Reduction (SCR) system, utilizing aqueous ammonia for catalytic reaction, in
the exhaust stream. The project will meet or exceed all applicable air
emissions requirements. A more detailed discussion of emission control
equipment and emission rates is contained in Exhibit B-l .



Water Hantiling and Treatment Facilities

The major on-site water handling and treatment facilities include the steam
system, feedwater and condensate systems, circulating water system, service
water system, fire protection, make-up water treatment system, and wastewater
treatment system.

The wastewater sources include the water pretreatment wastes, De-mineralized
regeneration wastes, HRSG slowdown, and cooling tower slowdown. Storm
water, consisting of roof and floor drains and rainfall runoff, will be sent to an
on-site retention basin. Potential contaminant run-off streams will be routed to
an oil/water separator before being sent to wastewater evaporation ponds. The
water treatment system may include filtration, reverse osmosis (RO), and
demineralization units, depending on the quality of available water. The rej et
stream from the RO and other treatment units will be forwarded to on-site
wastewater evaporation ponds.

Fuel System

The purpose of the natural gas fuel system is to transfer, meter, filter, and
regulate pressure of the natural gas main interconnection to the combustion
turbine combustors. Natural gas (pipeline quality, low sulfur) will be obtained
from a new natural gas main at the Project boundary. The gas will be piped
underground from the Project boundary, where it will be metered, to the
combustion turbine aea and split to the individual combustion turbine fuel gas
skids.

x

The natural gas system includes compression facilities and conditioning
equipment to ensure that the gas delivered to the combustion turbines and the
auxiliary boiler meets the CTG manufacturer's specifications concerning
minimum pressures, temperatures, maximum particulate levels and entrained
liquid content. Entrained particles must be kept to a minimum to prevent
erosion and plugging of fuel system nozzles and sticking or jamming of control
equipment.

Instrumentation and Control System

The Project will use a digital process control system suitable for use in power
plants. The control interface will be located in a control/administration
building on the site. The system will be a programmable control system
designed to achieve maximum availability and reliability with the least staffing
requirements.



Switenyard and Electrical Interconnection

The generator of each combustion turbine set is connected to the high-voltage
switchyard via the generator leads and the generator step-up transformer. Unit
breakers will be provided in the switchyard to connect each unit to the grid.

Auxiliary power for the generating units will be tapped from the generator
leads of the combustion turbines. These taps supply power to the switchgear
via the unit auxiliary transformer. A generator breaker will be provided
between each generator and the tap to allow the grid to supply auxiliary power
to the plant via the generator step-up transformers when the combustion
turbines are not operating. The generator breaker will be used to synchronize
the CTG to the grid. The plant auxiliary switchgear will be arranged so that all
plant auxiliaries can be supplied Hom any CTG.

The STG also will be provided with a generator breaker, which will be used to
synchronize the STG to the grid, but has no tap on the generator leads.

The switchyard is expected to be a conventional open-air, breaker and one-half
bus design consisting of high-voltage power circuit breadrers, disconnect
switches, grounding switches, potential transformers, surge arresters,
substation steel structures, and protective relaying equipment.

Site Improvements

Access to the Project's 120 contiguous acres will be west Nom Citrus Valley
Road, across Applicant-owned property via a New access road. The necessary
on-site roads and parking will be provided to permit normal operations,
maintenance, equipment overhauls and delivery of bulk materials. The site area
will be graded to route storm water to an on-site retention basin. Site security
and lighting will be provided as necessary.

On-site bulk storage of critical materials will be provided to permit continued
operation during certain component or system maintenance operations or
material supply interruptions. Bulk storage of acid and caustic for cycle make-
up, water system regeneration and waste neutralization will be provided in the
Project design. Sufficient aqueous ammonia for SCR use will be stored onsite
in pressurized ljulk storage tanks.



Table I
NATURAL GAS ANALYSIS

COMPONENT
NORMALIZED PERCENT

Carbon Dioxide 0.78
Nitrogen 1.33
Methane 96.08
Ethane 1.49
Propane 0.21
Isa. Butane 0.03
Normal Butane 0.03
Isa. Pentane 0.01
Normal Pentane 0.01
Hexane & Heavier 0.03
Gallons Per Minute 0.776
BTU (standard cubic feet 1,020
Specific Gravity 0.587
Source:

Casa Grande Compressor Station Gravitorneter Analysis I.D. 05227;
El Paso Natural Gas, June 1998 to June 1999 (annual average).

TIME PERIOD FUEL CONSUMPTION

Daily 152 MM cu.ft.
Monthly 4,605 MM cu.f't.
Annually 55,250 MM cu.f't.

4.a.iii. The Source and Type of Fuel to be Used:

The Project will use natural gas provided to the plant from an existing El Paso
Natural Gm pipeline approximately 24 miles northeast of the site. A typical
analysis of the natural gas that will be used is outlined on Table I.

4.a.iv. Amount of Fuel to be Utilized:

The Project would use the following maximum fuel quantities:

Fuel use varies with ambient air temperature, actual number of hours of
combustion turbine operation, and start-up/shut-down conditions. The above is
based on 73 degrees Fahrenheit, and 100% percent availability/capacity factor.
The depicted fuel use would result from the maximum permitted operation of
all CGT generating components and may not depict the actual operations of the
plant.



4.a.v. Type of Cooling to be Utilized and the Source of any Water to be Utilized:

Type of Cooling

The Project will use evaporative or wet cooling for both the combustion
turbine inlets and for circulating cooling water in the cooling towers.

Soured of Water

Cooling water required for the Project would be obtained from a system of up
to five groundwater supply wells. The Project would achieve a high degree of
water conservation through a waste minimization matrix system. This process
utilizes each water stream for its best possible use. This includes maximizing
the number of cooling cycles and providing internal recycling that reduces
discharge and water consumption. Supply water will be pretreated as necessary
to maximize the cycles of concentration in the cooling tower.

The discharge from the process is primarily cooling tower slowdown, which is
sent to wastewater evaporation ponds totaling approximately 87 acres.

4.a.vi. Proposed Height and Number of Stacks:

The Project would have three stacks each approximately 165 feet high, one for
each 170 mW unit, and an approximately 95 foot high stack for the auxiliary
boiler.

4.a.vii. Construction, Startup, and Operation Dates:

The anticipated schedule for the Project is to complete construction and
commence commercial operation in the second quarter of 2003. In order to
meet this schedule, construction would have to commence in the second
quarter of2001.

Project Construction

A primary contractor will be selected to perform the engineering, procurement,
and construction for the Project. The actual construction in the field should be
completed in 16 to 18 months. During this period, the construction work force
will peak at approximately 300 to 400 personnel on-site. An area adjacent to
the plant wil l be used temporarily for construction parldng, work trailers,
storage, and laydown areas. Water and electrical power facilities are available
at the site for use during construction.

Project Operation

The proposed design of the plant allows for base load, part load, and peak load
operations. The level of output of the Project will be determined by market



factors, such as the growth in energy demands and daily wholesale energy
prices. The Project is designed for base load combined cycle operation. The
combustion turbines can be fired in 10 to 15 minutes and reach full load output
in four hours or less, depending on the ambient condition of the steam plant.
The Project also can perform over a range of power output from approximately
150 to approximately 845 mW depending on the ambient temperature
conditions and mode of operation. As ambient temperatures increase,
evaporative coolers will be turned on to drop the air inlet temperatures close to
the wet bulb temperature to maximize plant output.

The Project will include advanced control systems to monitor and control all of
the plant operation systems. Approximately 35 full-time staff will perform
routine operation and maintenance functions. 111 addition, the plant can be
remotely monitored and dispatched. Some functions, including major turbine
and generator maintenance, will be outsourced to other vendors.

4.a.viii. The Estimated Costs of the Proposed Facilities and Site:

The cost of the Project, including transmission interconnects, pipelines, and
related facilities, is estimated to be in excess of $365 million.

4.a.ix. Legal Description of the Proposed Site:

The Project will occupy the southwest quarter of Section 19, Township 5
South, Range 5 West in the Town of Gila Bend, Maricopa County, Arizona,
Gila and Salt River Base and Meridian.

4.b. Description of the proposed transmission line:

Interconnection into the Western States Coordinating Council transmission
grid will be completed by a regional utility company and is not requested by
the Applicant in this filing. The regional utility (or utilities) will apply for a
separate Certificate of Environmental Compatibility to describe and permit the
interconnecting transmission lines. This regional utility company will provide
the new 500 kV transmission line to connect the Project's open-air switchyard
to the grid of the new Hassayampa switchyard. The anticipated location for a
new transmission line would be approximately 44 miles long, proceeding east
along Watermelon Road to intersect the existing Bureau of Land Management
("BLM") designated utility corridor, then north to a point at the Kyrene Line
where it will turn east paralleling the Kyrene Line to the Hassayampa
Switchyard.

5. Areas of Jurisdiction

All components of the Project will be located within the Town of Gila Bend in Maricopa
County. The site is located within a rural zoning district which may include farm and
non-farm residential uses, public/quasi-public land uses, recreation, commercial, utilities



and educational facilities. The power generation facility will require a conditional use
permit within this zoning district. The Applicant is currently working with the Town to
obtain a Conditional Use Permit that.wi1l govern the Project (see Exhibit J-2). Based
upon discussions with the Town, the Applicant anticipates that the Conditional Use
Permit process will be initiated within the next 60 days.

6. Environmental Studies

The Applicant has engaged the services of a number of consultants to perform
environmental studies for the Project. Results of the studies are presented in Exhibits B
through I of this application and are summarized below. Environmental studies for the
transmission line will be prepared by a regional utility that will file a separate Certificate
of Environmental Compatibility application with the Power Plant and Transmission Line
Siting Committee.

Air Quality Analyses

Malcolm Pirnie, Inc. ("MPI") has prepared a Clean Air Act Title V and Prevention of
Significant Deterioration ("PSD") Air Permit Application on behalf of the Applicant
that details the air quality analyses performed to demonstrate the Project's compliance
with federal, state, and county air quality requirements. The Air Permit Application was
submitted to Maricopa County on March 31, 2000 and is attached to this Application as
Exhibit B-10

The Project is classified as a new major source within the meaning of Maricopa County
Air Pollution Control Regulations. The location of the Project in an attainment area
requires that the Project demonstrate compliance with PSD mies. These rules require all
PSD-regulated pollutants emitted by the proposed facility to be compared to the PSD
significant emission levels in order to determine the applicability of PSD review. PSD
requires Best Available Control Technology ("BACT") PSD for all conventional
pollutants exceeding the significant emission levels. The Air Permit Application
includes a BACT analysis and an ambient air quality analysis ("AAQA"). The AAQA
calculates the maximum predicted impacts from emissions of nitrogen oxides (NOt),
carbon monoxide (CO), sulfur dioxide (S02) and particulate matter with a diameter less
than or equal to ten microns (PMl0) from the Project and demonstrates that the Project
will comply with all applicable air quality standards. The BACT analysis identifies and
evaluates available control technologies and demonstrates that the proposed pollution
controls meet or exceed BACT criteria. Due to the distance of the Project from the
nearest Class I area (Superstitions Wilderness Area), the Project is not expected to have
any adverse impacts on Class I air quality values such as visibility



Groundwater Assessment

Hargis + Associates, Inc. ("Haggis") conducted a Groundwater Assessment on behalf of
the Applicant that calculates the impact of proposed groundwater withdrawal for the
Project on the existing groundwater reservoir in the area surrounding the Proj et. The
Groundwater Assessment is attached to this Application as Exhibit B-2. As stated
above, the estimated water demand for the Project is 10,000 acre-feet per year
("AF/yr"). All of the Project's water demand will be met by groundwater pumped from
wells at the site. The Groundwater Assessment considers regional geology and
hydrogeology as well as water levels and groundwater quality. Existing wells also are
inventoried. The Project is located in an area previously in agricultural production that
also was reliant on groundwater pumping. Major flooding in 1993 curtailed agricultural
use and associated groundwater pumping in much of the area. The Groundwater
Assessment indicates that water levels in the area have risen since the 1970s, and that
groundwater is of poor quality for domestic and most agricultural uses.

Harris developed a conceptual hydrogeologic model for the region and simulated
groundwater pumping for the Project under various scenarios. The Groundwater
Assessment concludes that even under the most conservative, "worst-case" pumping
scenario, groundwater withdrawals for the Project will not create excessive additional
drawdown at or near the study area boundaries. The more likely scenarios modeled
indicate a reasonably low level of drawdown over the 50-year useful life of the Project.

Wetlands and Waters Assessment

MPI conducted a wet lands and waters assessment to evaluate the extent and
approximate boundaries of any wetlands and waters of the United States on the Project
site. The assessment is attached to this Application as Exhibit B-3. Wetlands and
waters were identi f ied using the methods described in the U.S. Army Corps of
Engineers Wetlands Delineation Manual (1987). The assessment identified no wetlands
at the Project site, but did identify approximately 5.20 acres of jurisdictional ephemeral
washes. The Applicant expects that a Clean Water Act Section 404 permit and Section
401 certif ication will be required prior to beginning construction activ ities in these
arroyos on the site.

Storm Water and Industrial Wastewater Evaluation

MPI evaluated the location of the Project facilities with relation to the boundaries of the
100-year floodplain to determine the applicability of National Pollutant Discharge
Elimination System ("NPDES") permit requirements. The evaluation is attached to this
Application as Exhibit B-4. A NPDES multi-sector storm water permit will be required
for construction of the Project, but not for the Project's operations. No NPDES permit
will be required for the planned industrial wastewater evaporation ponds. The Applicant
has sought written confirmation of NPDES no applicability for the industrial
wastewater evaporation ponds from United States EPA Region IX.

10-



AquHler Protection Permit

The Applicant plans to utilize both stormwater and industrial wastewater evaporation
ponds for the Project, as depicted on Figure 1. An Arizona Aquifer Protection Permit
("APP") from the Arizona Department of Environmental Quality ("ADEQ") will be
required for this aspect of the Project. The Applicant has consulted with ADEQ
regarding the necessary engineering work for the proposed evaporation ponds and plans
to submit its APP application within the next 60 days.

Biological Wealth/Rare and Endangered Speeies

MPI prepared an assessment of the potential impacts of the Project on endangered and
threatened species, based upon correspondence with state and federal wildlife agencies
and on-site field surveys (See Exhibit C). Suitable habitat for endangered or threatened
species is not present at the Project site, with the possible exception of the Cactus
Ferruginous Pygmy Owl. No designated or critical habitat for endangered or threatened
species occurs in die area. A survey for the Cactus Fenuginous Pygmy Owl was
conducted which indicated that the owls do not utilize the site. Potential impacts on
migration habitat for the Southwestern Willow Flycatcher will be minimized by
relocation of a wash and associated riparian vegetation on the site.

Biological Resources

MPI prepared an inventory of plant and animal life at or near the Project Site by
conducting on-site field surveys and consulting other references. A listing is set forth in
Exhibit D to this Application. Impacts to wildlife populations in the Project area are
expected to be minimal. In addition, construction will not impact unique vegetation and
wildlife condors will not be affected.

Scenic Areas

MPI prepared an assessment of the inherent aesthetics of the landscape, the public value
of viewing the landscape, and sensitivity to visual effects of the Project, which is
attached as Exhibit E-1 to this Application. The overall scenic quality of the Project
area is characterized as no distinctive. The closest population center is approximately
live miles southeast of the Project area, at the town center of Gila Bend. Planned land
use to the south of the Project site includes a solid waste landfill and no nearby
residential or commercial development is expected in the foreseeable future. Therefore,
visual impacts are expected to be minimal. An artist's rendering of the Project and
photosimulation of the Project are provided as Exhibits G-1 and G-2, respectively.

Cultural Resources

An assessment of culmal resources in the Project area was prepared by Archaeological
Consulting SeMces, Ltd. and is attached to this Application as Exhibit E-2. Prior
research and maps for the area were reviewed, which indicate that there is little potential

11
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that construction of the Project will disturb significant prehistoric archaeological sites.
Some potential for discovery of historic resources exists. The assessment recommends a
survey of the area to confirm and protect any significant remains. The Applicant intends
to complete such a survey in conjunction with preconstruction activities.

Land Use Evaluation

A study of existing and plamied land uses in the vicinity of the Proj act was prepared by
Environmental Planning Group (EPG). The study is attached to this Application as
Exhibit H. EPG reviewed maps, aerial photographs and plan documents and conducted
field reconnaissance in preparation of the land use study. Generally, the Prob et site and
vicinity is a combination of undeveloped desert and inactive farmland. The Project does
not conflict with existing or future land uses.

Noise Impact Study

Industrial Power Technology ("IT") analyzed potential noise emissions from
operations at the Project, using data derived from existing combined-cycle generation
plants using similar or identical equipment and layout. This report is attached to this
Application as Exhibit I. IT calculated the attenuation of sound between the Project
and the closest residential receptor and concluded that during full load operation, no
noise impacts could be discerned by the nearest receptor. In addition, no interference
with communication signals will be caused by the Project.

Conclusion and Recommendation
a»

The studies performed indicate that the Project will have minimal adverse impacts to land use,
wildlife and plant life including endangered or threatened species, recreation, visual resources, water
resources, cultural resources, air quality, water and groundwater quality, noise levels, and the total
environment of the area. The Project will have a beneficial economic impact in the Town of Gila
Bend in terms of increased tax base and employment. The Project also will contribute to an increased
dependable supply of electric power in Arizona and southwestern region. The Applicant chose the
Project site considering all of these factors and believes that the Project is environmentally
compatible.
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The Applicant therefore respectfully requests the Committee to issue its Certificate of
Environmental Compatibility for the Project at the proposed site.

GILA BEND POWER PARTNERS, L.L.C.

By; Summons Power Development, Inc., Managing Member

By: / /LM
Jéhri Washburn
Authorized Representative

copies of the red and f iled with the Director of Util ities,ORIGINAL and 25 forego' hand
Arizona Corporation Commission, this day of- 2000.
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EXHIBIT A-1

PLANT SITE AND ADJACENT AREA - 20 MILES
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EXHIBIT A-2

PLANT SITE AND ADJACENT AREA -. 2 MILES
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EXHIBIT B-1

TITLE V AND PSD AIR QUALITY PERMIT APPLICATION
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EXECUTIVE SUMMARY

This document comprises the Clean Air Act Title V and PSD Air Quality Permit

Application ("Application"), as required by Maricopa County Air Pollution Control

Regulations ("County Rules"), Rules 200, 210, arid 240. This Application was prepared by

Malcolm Pirie, Inc. ("lvlpI") on behalf of Power Development Enterprises, Inc. ("PDEI")

for the construction and operation of the Gila Bend Power Generation Station ("Facility").

PDEI is proposing to construct a nominal 750-megawatt combined-cycle electric

power generation plant in Maricopa County. The Facility will be located approximately 70

miles southwest of Phoenix in the Town of Gila Bend, Arizona. The Facility's address is

35400 West Sisson Road, Gila Bend, Arizona 85337. The Facility will be located in an

attainment area for all criteria pollutants and will be subject to the Title V and PSD

regulations.

The Facility will consist of three combined-cycle combustion turbine generators

("CTGs"), three heat recovery steam generators ("I-IRSG"), one steam turbine, one natural

gas-fired auxiliary boiler, one emergency diesel generator, one diesel fire pump, cooling

towers, and ancillary equipment. The CTGs will be fired exclusively with natural gas.

This Application identifies, describes, and quantities the regulated emission sources,

including air pollution control devices. In addition, the Application references information

used to determine regulatory applicability and the Facility's compliance status with the

federal, state, and County requirements. The construction and operations at the Facility will

comply with the applicable federal, state, and County regulations.

This Application is organized to correspond to the order in which the information

requested in Appendix B (Standard Permit Application Form and Filing Instructions) of the

County Rules is listed. A copy of the County's Appendix B is also included in Reference

l of this Application.

Gila Bend Power Generation Station
March, 2000

Air Quality Permit Application
ES-I



MARICOPA COUNTY
ENVIRONMENTAL SERVICES DEPARTMENT
DIVISION OF AIR POLLUTION CONTROL

1001 n. Central Ave., Ste 201
Phoenix. AZ 85004

(602) 506-6010

STANDARD PERMIT APPLICATION FORM Internet Copy
(As inquired by AR.S. §48-480 and chapter 3 Amer 3 Arizona Aemvnsxranve Cece)

1. Permit to be issued to: (Business licensename of organization that is to receive permit)

Power Development Enterprises, inc.

Mailing Address: 5949 Sherry Lane, Suite 1880

City: Dallas

Plant Name (if different from item #1 above): Gila Bend Power Generation Station

Name (or names) of Owner or Operator: Power Development Enterprises, Inc.

Phone: 1214) 210-5080

State: TX ZIP: 75225

Name of Owners Agent: Not Applicable

Phone:

Plant/Site Manager or Contact Person: Robert c. Walther

Phone: (707) 528-8900

Proposed Equipment/Plant Location Address: 35400 West Sisson Road

City: Gila Bend County: MARICOPA ZIP: 85337

Indian Reservation (if applicable): Not Applicable

Section/Township/Range: Section 19 / Township 5S/ Range 5W

Latitude: 32°58'30" Longitude: 1*2° 49- 15" Elevation: 678 ft.

General Nature of Business: Electric Power Generation

Standard Industrial Classification Code:

Type of Organization: @ Corporation ii Individual Owner E Partnership

U Government Entity (Government Facility Code:

[I] Other:

10.

v
11.

No

12.

Permit Application Basis: [Z New Source El Revision D Renewal of Existing Permit

[I Portable Source U General Permit (Check all that apply)

For renewal or modification, include existing permit number:

Date of Commencement of Construction or Modification: January, 2001

Is any of the equipment to be leased to another individual or entity? l yes

Signature of Responsible Official of Organization \ .*».- A Ct _ ¥

Official Title of Signer: :Pm-sl é°--~*

Typed or Printed Name of Signer: Robert A. lnnamorati

Date: s-1'\ -of Phone Number: (214) 210-5080

ADEQ/OAQ/1DObMnneopa Country Appendnr.B 10/25193
Plge 1d2

9.

e.

7.

6.

5.

4.

3.

2.

B-7



m
M
LU
| -
HJ
E
8
<
D.
w
cs
<
u
Q
D
|-
E
o
D.
z
Q
m
Q
E
w

»- N
E an
o  m
a.  U

8 gz o
ID

1Qu--n

|-
9
3

8:

z
Q-
La
2
w
. J

VIw
ux
3
102
xu<v-10

4r-
D
;><m

8 ._
u..

Lu Own
9-

mto m
co
Q-

mto

E
an
n
ca.un-

cm.
co
we

et
(D
we

et
!.D
we

. ¢-n
Eu
lu-
4-1

sD
noI - m

Qui
m
9*

g
D
9

8 :-~•
E 8m

|-
QLUI

mow-
m
ov

mO

,. n
3 8 § 9_ O Q uw m 1 :.
I ( (3

ID
(D
1-

min LD
wv-

ID
LU
+-
4
E
D
K
o
o
U

E
P

Q
l»J
n
z
Q
Er:
2
2
u.l
LL
o

88z--

r\
LQ
N
IDw-
o
LD
CD
m

0?
1 "
9 -
Q
ID
w
F )

n.
w(D
ooIDwm

ID
i - is"

h-
q 1»

m E.

1 0
e t
| \
n o
n o
ca
N
m

m
'Q
N
w
w
m
N
m

ID
Lo.
r~
w
w
CD
N
m

wzoN

| -
z  w
4 #-
P- 4
:  m.J. 1
o
D.
9_=
<

z
Q
(D
_arm
2
LU

3 zz < 9o nu -v- >

m
o
Q
Q

we
r--
m
co

r~
wwwSn
Q
o

m
<*>mfr
31-

is '43

oo
Q
o
N

oo
'w
oSn

Qo
Q
wr

oo
9?
N

8
Q
coN

oQ
Q
toN

z
Qgo E
8 m4 x»-E V)
o .|u <
2' '6_u n
s u.Ia o
u

W
5 2
4 <Q z
,lg 'E
5 E ~..
3 3
w az 4

xo
z

oO
N
o
w

8
>

o
E
D.

ED.

Q
c

. Q
' U
S

m
cf:
1 -

0
1:>~
.c
G)
E
S

§
.E
.Q
8u
<

m
:
e>
E
m
m

a n
-nr

|-
E
o
4
2
9
ID
£2
s
l.u

m
E<z

5
P-
U

, - .
oz..-a\ .

.9
m
.2
E
w
w
E
m
m~.»
N
(D
o-
L)

A
2Eu-

.9mm
Ea»
¢
E
nuV)\ . ,

m
LU
I -
O

z
\u
m
s

z
E u : N m

O
* Qo N

m0,9
15 GJ

Q.. 1'cs
Q

-
4:

' 5 'so
an .Q

.3 6 8
a == -
o .E
\. 8 xQ • u

fa~ > 81: vo
3: c

0-
c a

by P
GJ l |
: U
4-1
u

c
o
cm

__to_
D
m n
4. N

o E
U' m

Eo I

n 6oz m
as 0 '

c cm > in.... ca

U
IJ

u
u
m
Ru
W
4 :
u4

o
m
4 -
. E
o
D
c
o
c
m-
Das o 4-t I-

u 3, o

s
2° E

: § 8

823,
3e_-8-5.8
8E"5E 52
858838
-.3@§8-§5="=8§
§i 5E2.z~_:'§ 's
ga g 5
81 u1; q

838

m
c

X .
5 u :
u 2 u
3 vo E

in "5 CD

r - .
l"")
l " }
an
m

'u'
cl l
m
_re
U6
cc
o
m
coan
2
vo
an
3
o
c
Q
ID
F)

VS
LU
U
Hz
3
o
m

I-
D ru

"-
8 r-

z
9m
9
E
UJc..

o

is1
vo
c
o

=
Ce-
•

- .8Ru
- eaRu cm __

8
g>
L.

<

5

5 * :3° *
.2 a

u .c

4 . c
8 .as =

c
•
LE

v
3
o
Q.
u
c
v

m
Lu

I

.¢» 0
b 8 TF u
go
so o

o
l

:J
5

In : x

8838

8-Q38al;l,:f§
8 E£` -
: I ~*'888:

4 44

oQ.: 'G
8 z'-
...mC

r: Q.
9 IN

%?'39*§l§§§§

Q
E
3
.E

E

n

898 88.5,,3 CU);
Q-n D 0 8 -li

.E '6 EtET
,g
l l
an

1 :
n.in
l l1-
c

m
+1
c
0
E
n

: :
so
N

9
nr

Lf
<4

4-1 3 .8 )
G) m

23 8 '
|* o
"° i n
...J <
m a
93

x
as FJ

on LD

2la>u
D
•
go4

Q
1"
_v D.
3m 'as

v
8Q.
(0

3
2

.g
E£

E

9§
a t
g o
3 *

85
38
~»<
2 9
83E

883
go

5

8
E 8882 M

:-.12 383 8 E 884
£§%=3§§§?8¥€%§

a 2288
= : G e

£33888
at

an :
m vo
3: 2
E U

n:
u p Eu
o

: 8
. E . Q4-4
c

o Q.
D. D..

N

4-¢
Eu
.Q

-Ana£89v___,!<...uE
m _ . _8 ln

'.'c* _ I o , . _ . _
o - : W8 §§8£4é§>_vo . 38 * . E -e 8v 510

z
9|-<uoJ
~s
m
s<z
>-z<Q.
Eou

s
'D
2 *a
Ru 3
E Q
8 >
w

8 c §
.Q n. 8 ea 8

. m
E .E c an r u
3 E

gt
gin

§1§i.i iI:!8 lg
. :§§§.

.8 4 !lf'lil;§
§ § 5;s83§
.a§£.3§§3v§€§§8

an
Loa:

3%
§

8
E T

88
38
E a

83
33
9 0

3 f lilli .
§8!i.'%§li!! i

8§3i€ Al f

§§§ £l1~ £84

.Se

u in

Ni



(D
m
LU
I'-
LU

E
<D.
LU
o
<
u
Q
o
|-
E
oO.
z
Qw
Q
Ew

n- >~
E isOA o
z 8oz o

vs

¢J-»

II-
Q
3

1-1ua-

I -
(D
z
Lu
.1

wmUz
3m g
zu(
O-
VS

q|-
D

>-c
m

ml
Lu"-

m
no
1-

m
no

m
w
1-

E. 44
G .
4-

et
(D
W

et
m
we

sq
up
W

< 'T
D E

n o
1 "

no1- n o
Qu

go
Eu
la
•

U
: J
rt:
*..
m

| -

Q m§

,_ o
z3 'S : ". . Q •

nu m z :.x < o

m
m
v-

LD
go

L D
L o
' r l -

a-
UPu p

m
m
*..

3D
o
oU
2\"3

I-J
R
z
so
UP
2
2w
u.
o

Nu
u

1*

S

|-moz

P
U) 1;

.':4we.

m
z
oN

E m
4  | -
|-- <
3 no

6'  Q
Q. m
ms 2
2  2

w
me

5 ._
l.u 3.
>-

1 u .

I D

z

o

| -

Nt'-
cl

an
m

ID

m
:*>
m
'Ur
D
Q

r -
co
no

ca
Q
C)

r--
no
w
1'
Q
4:4
Q

F)
m
pp
1-
m
N .
1°-

of
C)
N
CO

r -
(D
up
N
m
U!
Q

m
m
m

D
Q
Q

N-
Ia
(D
m
cm
p
ca

is E 2

9: E
<8 Wn. z

2 5ou .J
4  :
2 9
s u.
LU o
u

E <
LU |-

m
z 2
Q z
1- z -
< 4 m.| »-
w
w 8z n.

0ca:Ncv
8>.c-LIJ

oz'c>. :v
8N
E.oLL

0:
2M.:....:aN
z

<
Eoz

Cr
o
2z

m

<
D.

m
jgX
O
cm:
2>~no
:L

oc¢
2o»-

<
E|-

w
w
c

_w
>~

|»-»
_z
o
4
Z  i n
O r.
ID
2
2
LIJ

m
E
<z

5
»-
o

an

~;u...
c
.2
mV)
E
0
w
E
Ruen

N
o
+ -
o

mN i
E
c

. 2
m

.52
E
ea
0
E
10
anw e

m
( D
I -
O

z
l.u
m
s

z
Q- N F )

o

"5 2
N  N
a :  8
U D
Ru

'l *fs
D

GJ

cu vo

c
5 'uu c
5

1"
o
1"
Cb
ab

3\= :

: J ' o

r -
Ra
n
an
Ia

8858-8
5=-:

: s.e8§§
25383

:3- je

3 g;
i 'EI 4
;.8==

88~»=8
>- u
'5. x 3
Q. 8 .c * u4-

:
o m

u : . E

°' o
GJ

. E
1 -
IJ

cu o

2
mGJU|-
D
an
4-»
. E
o
G.
c
o
c

Q-
o
m
c:

I,\ .
X

an 5l
u

4-an

u

'6 Q

. Q
m

vo
u.l
O
1
D
o
m
z
Q
V)
_cm
E
LU

ID

4 - .
£11

1-.
.Dg r--

~a

E
8
8u
s
8an
s
s
s
z
E
2
5n•
5
E
l l

5
u

E
'B

:
.Q4-1
Q>o

D

•
m
E
w

I

d
. E

2
.Q
m

| -
m
.c4v
co
c
4-vm
E
o
E

88 4
0 *.
g <
c  o

38
Q
QM

N

Nb
1 -
Cr

I

O
m -
m .4
m c

8

u... g
. Q . E 53
q x

2 Qm 8 .Q

'E § 8
Ea 3 '5
w 3o5 .c
u

~;
'="<
83
8:-
, o

833
E954

4 °" X
E  a  8c

m .QID.Q
E  ou 9-

l [Is

82888884i
1iagilil

[3E;l¢fig

§
c i

E

-*in_&§» .E

gésgw

Ag 5
i s

uu

5 8
o

D C •- oa. - .c
'G " ' c9 : re 'c cm

.a L
'o M8 2
8:1x m

m

vo
•
cm
' :
a*_
v11

m
in
c•
E
ca.
2•:-•
D
5
u
g
o
D.

e 2 8UP L u

e a s

•
Q .

m O

as
U

3 4
E

U |-»
5.oz

E  :
3 is

23  h

3
Q 5

.cas

>§e§ .5 E
u _8 :

Ess §5§§§§
8§3

E T
z
9>-
<U
D.J

an
.9
E

3:6
•4-v!"Lu g -

& 5 £ Q ;@ El}lg-uea vo av-iQ*- ._nr
32883: ...

1:
UJ
2
` .Q

Q
<.

32
53
8§82
We
38
88
Gs
QS
88
= § on..

as4-1
o

ELI

2
.8 LL.
E

uo ._Q. v o an E
u la

3 8
£3393

§§§3§i§l
8§i34= .as§§§;§8 :El
§3§8?

3 §

l l  c
a  8

8c

Ia
w
s
<z
>z
<n.
E
o
u

ccu
m

Q
'E E.Q

'i.n.m
U2 'a
Eu.E 3
175 u
LLJ m

S

Q
os o  z

m  8§ z<O >-3 m
oo mm aU <

. J c

8 8
m E
zw
cm P

%§§§;§ ..¥§ gE §!!§l 1231

£@i!i'!'§§i£§§l

I 541iii f£fé€ggi
IzIsigié8il

8

ld

(Na



m
mmo-LU
E
8
<D.
LU
(9
K
<
o
Q
D
4-
E
oD.
z
QV)
Q
E
m

t- r~
E vo
o w
9. uz 5o
z  om

45
ua-1-

1-

Q
3

1-ll:n-

-
U
z
w.I

m
m
U
z
3
m g
x
u
<
»-
W

4|-
4
D
L'>(
w

d -
E LL
MD_*
r-

OIDv

an
. J vi
Lu a
> °"...;

Q
LD
F)

min.
1-
ua-
-nv

5
Q

N

1- .
I 8 3 9
$2 O as •l.u m |- ::.
I 4 vo

m
Y\

1
•
•
i n

9omq

>-

Q
l.u
z

DzDozLD

ID
U)

fn
LL!O-
4

z
Q
en
9
E
m

3
»-=g 4

D
x
o
oU
2i- LL
D o

cmb11
2-no

|-n:
oz

VS
m
<r
o
o
ID
w
cos

F
so
4
m

an
vsL.on

E\-

o'>
Q
m
r\
co
U)
N
m

w
z
ON

|-
z
<I-
D.|
-J
o
o.
'E
4

m
9-
<
Hz
z
Q
GO
9.
E
UJ

as

n-4
<
H J
>-

mm
z
o|-

mD
Qo

1-
D
N.
O

:EE
D
1°-
mn

D
LT
<1?
on

c:
m
Q
D

ca
N
"W:
CO

o
co
N.
o

ca
LD
N.
o

3
= 5
m Lu
8  z

*-
s  co
O . I
u  <
I i  ' 5
u_ |-
E  u .
m  o
u

1*1l..

m
E 2( <n z
r- z -< < 5
. I >-

8 az
D.

xoz o
o

N
oVJ

O
o>

o.-
ED. E0.

w
'U>
.c
o
3
fu
E-
o
LL

m
c
Nx
o

1-
-p

Q-
E
o
8.
z
Q
w
_in
2
w

m
s<z

u..

.2

.5
m
B'
g
Q
<

asm
m
E
::
z

v

<~'>

8
*a 9
m N

awm o
cy a>
4 'iv

D

c>

o o

N
ab**
cc
.E
o
:_1 -
m

oU 44

__. .fs
.Q '" U* ....
Q .8 -
4 € .acQ. u uD. > mm 'o 9* :
ve DIn

:Ag V

D
CL
c
o

c m f

8:5 E, 'r
: go

ea.
88 8

_. n =8§ '°_'§:¢ n 3

988 Ag 8=a- 5
E § : 8§5§§" s
.E E*8.=23' :Q '°§ e 'a2988= c
i-5 .g U •
§g 8z8€=8

o
GJ'5§§'£ c

.o 400
m £Q_UEu

3 s='»
' u1>P'>

8
OSU

>~ ¢' D u
2
an

o -°"N X
u

m m 8
\no F*

w
w
o
Hz
D
o
VI
z
Q
w
¢n_
2
Lu

P " -

n

R a

I D

m

6:IJ
m
S
LEu'
Luo
K
com
2
ID
inm
S
DD1IOm
6
.9QNinw
co
zRu
u:0
L'Ja..•
3o
D.
uc

"5 .E 3 n 413

I

¥

g'§ ~¥~8*
888%

A .8898 £85
48% 5

o ni ~ §-E3
§ 8

•
m

E

U
I

Li
. E

§
cy

29
c c

LE
4

s..

8_ .
:x an

cEu
5 4

fl
8-§
151
83,El"e%§
38.2

£igégi§
H.

l in . xiis 3
i*iii§€§§§

!§'E3§§e

£§345283
c

o
__ v8 '8 29 Cl.. E

an•
in
Z
D.l..u
c
l.u
111:•
E

2ea>
no

a
z
3
o

D.

332
.93'°vJ
mg
89*Q5»
"";z.-

o
=§
W egm
mg

m 9 ID

Q
1-

2
o

z
Q
v-
<
u
o.|
ll
LU
E
<
z

3 to 8 u u <8a =» g • a -3 .5
o

2 2 i i 4

888883
Q 84

.483
8354

go

:% 889>z4
4
sou

8
.2

8
g
8
z~
4 <
E E

83
8 5=. . l"'.1

s
E t
§

23
8g al§-=

Gs
88
G s:I
E ;
WE
22
88
9-8
_Gs
gt
E t

U0

< Lu
E re

<
d in
O  z
4 O
u- »=
1* E
o  z
z  O
Q  o

D
9 m

<QQ
L u  z

<D 1-§ m

o  8
m  QLU  <

zQ-¢
_ I . D

5
__ u
up .E
z
m
ro  P

O .Q fu
c  E  ' a  8
O • anIJ .: 8 "'m U 4-»3  3r- fu . .  4IJ D >U) -- c
*8 :E o

E
.Q
E

¢¥3!=§4 =
§4 8 I i.; l!fl§ii!.!!t!lll s

'win .ggi
{l£l£!¥l§i€3§§

85 Fe
;§=§§=83l-3=

a

IJ
4-

~= ., » o
c 8 : Eu

§.'* , , 5  E _ 5 GJ
£ 8 Ia U)
- l 4 8

fu »-"
o X L)

... 0
. z o o Eau:

: . _9 - - c -E""°5QuM
4- Q Q¢ IU

~ = - n a - _ c -
c y o. 41 E

:**51L¢§§**11E U
9..vv g | ' g l J  9 see£ 8 2 9 4

hi



.
\

1.



1.0 DESCRIPTION OF FACILITY AND PROCESSES

1.1 Site Location

The Facility will be located approximately 70 miles southwest of Phoenix in the

Town of Gila Bend, Arizona. The general coordinates of the site are 32° 58' 30" N latitude

and 112° 49' 15" W longitude. The site is located north of lnterstate 8 and just south of West

Sisson Road. The Facility's address will be 35400 West Sisson Road, Gila Bend, Arizona

85337. A facility location map and site plan is shown in figure .1-1 and 1-2, respectively.

1.2 Physical Description

The Facility will be situated on a 40-acre portion of Section 19 in Township 5 South,

Range 5 West of the Gila and Salt River Base and Meridian, Maricopa County, Arizona.

The proposed site is located in a sparsely populated region in Gila Bend, Arizona. A dirt

road borders the site property to the west. Native desert borders the property to the south arid

east. Fallow agricultural land, including a former cotton gin and landing strip, borders the

property to the north. Entrance to the site is from the bordering dirt road. The property

across the dirt road is native desert. The land to the north of the property consists of

abandoned agricultural property. These former cotton fields are now overgrown with Salt

Cedars. Native desert borders the subj et property to the south and east.

1.3 Employment

Total employment at the Facility will vary during operations, but is estimated to

range between approximately 25 to 35 employees. The Facility is expected to operate 24

hours per day and seven days per week. The facility entrance will be attended at all times.

Gila Bend Power Generation Station
March, 2000 1-1 Air Quality Permit Application
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1.4 Product/Process Description

•

•

•

•

•

•

The following are the major processes and equipment associated with the operation

of the Facility:

Natural gas-fired combustion turbine generators (3)

Heat recovery steam generators (3)

Steam turbine (1)

Natural gas-tired auxiliary boiler (1)

Emergency diesel generator ( l )

Diesel fire pump (1)

Cooling towers (3)•

Gila Bend Power Generation Station

March, 2000 1-2 Air Quality Permit Application



2.0 DESCRIPTION OF PRODUCTS

The Facility will not conduct any on-site manufacturing and/or production activities.

The Facility will only generate electric power for sale to energy markets.

Gila Bend Power Generation Station

March, 2000 2-1 Air Quality Permit Application



3.0 DESCRIPTION OF ALTERNATE OPERATING SCENARIOS

There are no alterative operating scenarios planned for the Facility. The Facility

may operate die CTGs simultaneously or individually, as necessary, for a maximum of 8,760

hours per year for each CTG.

Gila Bend Power Generation Station

March, 2000 3-1 Air Quality Permit Application



4.0 DESCRIPTION OF ALTERNATIVE OPERATING SCENARIO
PRODUCTS

Because the Facility will not conduct any on-site manufacturing and/or production

activities, there are no alterative operating scenario products.

Gila Bend Power Generation Station
March, 2000 4-1 Air Quality Permit Application



5.0 PROCESS FLOW DIAGRAM

The Facility will consist of three natural gas-tired combined cycle combustion turbine

generators (CTGs), three heat recovery steam generators (HRSG), one steam turbine, one

natural gas-fired auxiliary boiler, one emergency diesel generator, one diesel fire pump, and

cooling towers. In addition to the combustion turbines arid engines, the Facility will include

a balance of plant equipment and systems such as natural gas metering systems, natural gas

handling systems; instrumentation and control systems, water treatment, storage and

handling systems, transformers, and administration and warehouse/maintenance buildings.

Water treatment equipment will be required to support the boiler feed water and coolant for

the cooling tower. A preliminary process flow diagram for the Facility is presented in

Figure 5-1 .

Gila Bend Power Generation Station
March, 2000 5-1 Air Quality Permit Application
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6.0 MATERIAL BALANCES

No material balances are included in this Application because the Facility's air

emissions were not based on material balances.

Gila Bend Power Generation Station
March. 2000 6-1 Air Quality Permit Application



7.0 EMISSIONS-RELATED INFORMATION

7.1 Basis for Estimating Air Emissions

The Facility's air emission estimates were based on manufactu.rer's and supplier's

emission factors as well as USEPA's AP-42 factors. Table 7-1 summarizes the hourly and

annual air emissions from the significant emission sources.

7.2 Significant Emission Sources

The sources of regulated air emissions from the Facility that are required to be
included in the Application include:

3 CTGs (includes 3 combustion turbines, 3 HRS Gs, and 1 steam turbine)
l auxiliary boiler (33 MMBtu/hr)
l diesel generator (500kW)
l diesel fire pump (400 BHP)
3 cooling towers (4 cells)

7.3 Insigniiicaut Emission Sources

The Department has classified various activities associated with electric utility

facilities as insignificant. Reference 2 includes a copy of the Department's list of

insignificant activities for these operations. In addition, all relevant insignificant activities

listed in County Rule 200, Section 3.3.3(c) are also incorporated herein by reference.

Gila Bend Power Generation Station

March, 2000 7-1 Air Quality Permit Application
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c

8.0 DESCRIPTION OF APPLICABLE REQUIREMENTS

Table 8-1 summarizes the federal. state. and County regulations evaluated for applicability

relative to the Facility. Table 8-1 also identifies which regulations apply to the Facility. Only the

substantive regulations that impose specific requirements on the Facility are identified as being

applicable to the Facility.

Gila Bend Power Generation Station
March, 2000 8-1 Air Quality Permit Application



TABLE 8-1

GILA BEND POWER GENERATION\ STATION
REGULATCRY APPLICABILITY ANALYSIS

SUMMARY (l

Regulatory
Citation Regulatory Title Applicable

Non-

Applicable

40 CFR(2) Par! Federal

50 National Primary and Secondary Ambient Air Quality
Standards

*

51 Requirements for Preparation, Adoption, Submittal of

Implementation Plans

*

52 Approval and Promulgation of Implementation Plans *

53 Ambient Air Monitoring Reference and Equlvalent Methods *

54 Poor notice of Citizen Suit *

55 Outer Continental Shelf Air Regulations *

Regional Consistency *

57 Primary nonferrous Smelter Orders *

58 Ambient Air Quality Surveillance *

60 New Source Performance Standards (Subparts Dc and GG) *(3)

61 National Emission Standards for Hazardous Air Pollutants

(Subparts A and M)

*(4)

61 National Emission Standards for Hazardous Air Pollutants

(Subparts B-FF, except M)

*(4)

62 Approval and Promulgation of Stare Plans for Designated

Facilities and Pollutants

*

63 National Emission Standards for Hazardous Air Pollutants for

Source Categories

*

63 Compliance Assurance Monitoring *

65 Delayed Compliance Orders *

66 Assessment and Collection of noncompliance Penalties by EPA *

67 EPA Approval of State noncompliance Penalty Program *

68 Chemical Accident Prevention Provisions (Subparts A, B, E, F, *

56

Gila Bend Power Generation Station
March, 2000 Table 8-1 - l Air Quality Permit Application



TABLE 8-1

GILA BEND POWER GENERATION STATIOI\
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (1)

Regulatory

Citation
Regulatory Title Applicable

Non-
Applicable

G, and H)

69 Special Exemptions from Requirements of Clean Air Act *

70 State Operating Permit Program *(51

71 Federal Operating Permit Programs *

72 Acid Raln Program (Subparts A, B, C, D, E, H, and I) *

73 Sulfur Dioxide Allowance System *

74 Sulfur Dioxide Opt-ins *

75 Continuous Emlssion Monitoring (Subparts A, B, C, D, F, G) *

76 Acid Rain Nitrogen Oxides Emission Reduction Program *

77 Excess Emlssions *

'78 Appeal Procedures for Acid Rain Program *

79 Reglstration of Fuels and Fuel Additives *

80 Regulation of Fuels and Fuel Additives *

81 Designation of Areas for Air Quality Planning Purposes *

82 Protection of Stratospheric Ozone (Subparts B, E, F, and G) ~\=

85 Control of Air Pollution from Motor Vehicles and Motor
Vehicle Engines

*

86 Control of Air Pollution from New and In-use Motor Vehicles
and New and In-use Motor Vehicle Engines

*

87 Control of Air Pollution from Aircraft and Aircraft Engines *

88 Clean Fuel Vehicles *

89 Control of Emissions from New and In-use Nor road Engines *

90 Control of Emissions H'oln Nor road Spark-Ignition Engines *

93 Determining Conformity of Federal Actions to State or Federal
Implementation Plans

*

Gila Bend Power Generation Station
March, 2000 Table 8-1 . 2 Air Quality Permit Application



TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY 1)

Regulatory
Citation Regulator) Title Applicable

Non-

Applicable

95 Mandatory Patent Licenses *

Clean Air Aar Federal

Title I New Source Review *ow

Title II Mobile Sources * W

Title III Hazardous Air Pollutants Program *(6)

Title IV Acid Deposition Control *we

Title V Operating Permit Program *we

Title VI Stratospheric OzoneProtection *(6)

Article Arizona Administrative Code - Title 18, Chapter 2

General (R18-2-101 through R18-2-103) *

2 Ambient Air Quality Standards, Area Designations,
Classifications (R18-2-201 through R18-2_220>

*

3 Permits and Permit Revislons (R18-2-301 through R18-2-333) *

4 Permit Requirements for New Major Sources and Major
Modifications to Existing Sources (RI8-2-401 dirough R18-2-411)

*

5 General Permits (Rl8-2-501 through R18-2-525) *

6 Emisslons from Existing and New Nonpolnt Sources (R18-2-601
through Rl8-2-610)

*

7 Exlsting Stationary Source Performance Standards (R18-2-710) *

8 Emlssions Rom Mobile Sources (R18-2-801 through R18-2-805) *

9 New Source Performance Standards (R18-2-901) *

10 Motor Vehicles: Inspections and Maintenance (R18-2-1001
through R18-2-1031)

*

11 Federal Hazardous Air Pollutants (R18_2-1101 through R18-2-1 102) *

14 Conformity Determinations (R18-2-1401 through R18-2-1438) *

Rule

l

Arizona State Implementation Plan (SIP) U)

Gila Bend Power Generation Station

March, 2000 Table 8-1 - 3 Air Quality Permit Application



TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (I)

Regulatory
Citation Regulatory Title Applicable

Non-
.Applicable

1 Ernlsslon Requxredz Policy, Legal Authority *mm

2 Definitions *(8)

3 Air Pollution Prohibited *(6)

220 Permits to Operate *max

20 Permits Required *(8)

21 Permit Conditions *(8)

23 Permit Classes *181

24 Installation Permit Fees *(8)

25 Emissions Test Methods Annual Operating Permit Fees and
Procedures

*(8)

26 Portable Equipment *(8)

27 Performance Tests *lb)

28 Permit Fees *(8)

30 Visible Emissions *(8)

31 Emlssions ofPal'ticulate Matter *(8)

32 Odors and Gaseous Emissions *(8)

33 Storage and Handling of Petroleum Products *(8)

34 Organic Solvents *48)

35 Inc in orators *(8)

Regulation IV Production of Records: Monitoring, Testing, and Sampling
Facilities

*(8)

Regulation V Unlawful Open Burning *(8)

Regulation VI Violations *(8>

Regulation VII Ambient Air Quality Standards *(8)

Regulation Validity and Operation MS)

Gila Bend Power Generation Station
March. 2000 Table 8-1 - 4 Air Quality Perms! Application



316 Nonmetallic Mineral Mining and Processing *

317 Medical Waste Incinerators *

318 Approval of Residential Woodturning Devices *

TABLE 8-1

GILA BEND POVVER GENERATION STATI01\
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (I)

Regulatory
Citation

Regulatory Title APplicable
Non-

Applicable

VIII

Rule Maricopa County

100 General Provisions and Definitions *

110 Violations *<9)

120 Conditional Orders *

200 Permit Requlrements *

210 Title V Permit Provisions *

220 Non-Title V Permit Provlslons *

230 General Permits *

240 Permits for New Major Sources and Major Modifications to
Existing Major Sources

*

241 Permits for New Sources and Modifications to Existing Sources *

245 Continuous Source Emission Monitoring *

270 Performance Tests *

280 Fees *

300 Visible Emissions *

310 Open Fugitive Dust Sources *

311 Particulate Matter from Process Industries *

312 Abrasive Blasting *

313 Incinerators *

314 Open Outdoor Fires *

315 Spray Coating Operations *

Gila Bend Power Generation Station

March, 2000 Table 8-1 - 5 Air Quality Permit Application



TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (1)

Regulatory
Citation

Regulatory Title Applicable Non-
Applicable

320 Odors and Gaseous Air Contaminants *

321 Munlcipal Solid Waste Landfills *

330 Volatile Organic Compounds *

331 Solvent Cleaning *

332 Perchloroethylene Dry Cleaning *

333. Petroleum Solvent Dry Cleaning *

334 Rubber Sports Ball Manufacturing *

335 Architectural Coatings *

336 Surface Coating Operations *

337 Graphic Ans *

338 Semiconductor Manufacturing *

339 Vegetable Oil Extraction Processes *

340 Cutback and Ernulsified Asphalt *

341 Metal Casing *

342 Coating Wood Furniture and Fixtures *

343 Commercial Bread Bakeries *

344 Automotive Windshield Washer Fluid *

345 Vehicle Refinishing *

346 Coating Wood Millwork *

350 Storage of Organic Liquids at Bulk Plants and Terminals *

351 Loading of Organic Liquids *

352 Gasoline Delivery Vessels *

353 Transfer of Gasoline into Stationary Storage Dispensing Tanks *

360 New Source Performance Standards (Section 300 Subparts Dc *

Gila Bend Power Generation Station
March, 2000 Table 8-1 - 6 Air Quality Permit Application



TABLE 8-1

GILA BEND POVVER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (1)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable

and GG)

370 Federal Hazardous Air Pollutant Program (Section 300 ea 301.1
and 301 .8)

*

371 Acid Rain (Section 301 ) *

400 Procedure Before the Hearing Board *(IO)

500 Attainment Area Classification *

510 Air Quality Standards *

600 Emergency Episodes *

Òtes

1.
2.
3.
4.

Only the substantive regulations that impose specific requirements on the facility are identified as applicable.
CFR - Code of Federal Regulations, July 1996.
The New Source Performance Standards (NSPS) of 40 CFR Part 60 are incorporated by reference in Maricopa County Rule 360.
The National Emission Standards for Hazardous Air Pollutants (NESHAPs) in 40 CFR Part 61 are incorporated by reference in
Maricopa County Rule 370.
This minimum requirements rule applies to states not to individual sources. Individual sources are subject to Maricopa County
Rules 200 and 210.
These provisions are shown as non-applicable because they mainly provide the statutory authority for die state and county air
quality programs and do not impose specific requirements on the facility. The facility's daily operation will be governed by the
provisions in the Maricopa County air quality regulations.
Only the Maricopa County rules in the December 1996 SIP that are not codified in the current Maricopa County air quality rules
are presented here.
This provision is shown as non-applicable because it is obsolete and has been superseded by the current Maricopa County air
quality rules which are at least as stringent as this provision.
This provision is shown as non-applicable because it is administrative in nature and merely specifies the classification of
violations of the County rules.

10. This provision is shown as non-applicable because it is administrative in nature and merely sets out the procedures before the
hearing board.

Gila Bend Power Generation Station

March, 2000

9.

8.

6.

5 .
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9.0 VOLUNTARILY ACCEPTED LIMITS PURSUANT
TO RULE 220

This section is not applicable to the Facility because the project is not subj et to the

provisions of County Rule 220.

Gila Bend Power Generation Station

March, 2000 9-1 Air Quality Permit Application



10.0 ADDITIONAL INFQRMATIQN PURSUANT TO RULE 220

This section is not applicable to the Facility because the project is not subj act to the

provisions of County Rule 220.

Gila Bend Power Generation Station

March, 2000 10-1 Air Quality Permit Application



11.0 DESCRIPTION OF PRUCESS AND CONTROL EQUIPMENTY
1

As described in Section 1 of this Application, the Facility will consist of three natural

gas-fired CTGs, three HRS Gs, one steam turbine, one natural gas-tired auxiliary boiler. one

emergency diesel generator, one diesel fire pump, and cooling towers. In addition to the

combustion turbines and engines, the Facility will include a balance of plant equipment and

systems such as natural gas metering systems, natural gas handling systems, instrumentation

and control systems, water treatment, storage and handling systems, transformers, and

administration and warehouse/maintenance buildings. Water treatment equipment will be

required to support the boiler feed water and coolant for the cooling tower.

11.1 Combustion Turbines

The three combined-cycle combustion turbine generators are tired exclusively with

natural gas. Each CTG package will incorporate a GE PG724lFA (or equivalent)

combustion turbine. At full load operations, nitrogen oxide (NOt) emissions at the CTG

exhaust will be controlled .to a level of 3 ppmvd corrected to 15 percent OF using a

combination of selective catalytic reduction (SCR) and Dry Low NOt (DLN) combustion.

The energy consumption and production of each CTG are summarized in Table l l-l .

Hourly production rates are dependent on operating and ambient conditions such as loading,

ambient temperature, and relative humidity. The production rates are based on full output

of the Facility at the ambient conditions noted. The normal combined output of the Facility

will be approximately 750 MW.

Gila Bend Power Generation Station

March, 2000 l 1-1 Air Quality Permit Application



TABLE 11-1

SUMMARY OF ENERGY PRODUCTION DESIGN CRITERIA
GILA BEND POWER GENERA TIONSTATION

Number of units 3

Natural gas operation

Nominal Maximum Electrical Capacity

Energy Input (HHV)

181 .2 MW each

1,546 MMBtu/hr each

The combustion turbines will be designed to operate continuously 24 hours per day,

with each turbine potentially operating every day of the year. The turbines are not expected.

to operate less than 70 percent of base load for significant periods of time.

11.2 Heat Recovery Steam Generator

In addition to the CTGs, the Facility will operate three heat recovery steam generators

(HRS Gs). The HRS Gs will take advantage of the hot exhaust gases from the combustion

turbines to produce high pressure steam, which will then power the steam turbine to produce

electricity.

11.3 Steam Turbine

The facility will operate one steam turbine; The steam turbine will be driven by the

steam produced by the HRS Gs. There are no emissions generated from the steam turbine

because there is no fuel combustion.

11.4 Selective Catalytic Reduction System

The HRS Gs will each be fitted with a SCR system, which will be used as an add-on

Gila Bend Power Generation Station
March, 2000 1 1-2 Air Quality Permit Application



emission control system for NO emissions. Operating time will parallel turbine operations

and will be based on average annual ambient conditions. This system will be discussed

further in the:BACT Analysis.

11.5 Auxiliary Boiler

The Facility will utilize an auxiliary boiler with a rated heat input of 26 MMBtu/hr to

augment turbine start-up. The boiler will fire natural gas exclusively and will permitted to

operate 8,760 hours per year.

11.6 Emergency Diesel Generator and Diesel Fire Pump

The emergency diesel generator and the diesel fire pump will be used as backup

systems in the event that there is a power outage. The emergency diesel generator is rated

at 500 kW and the diesel fire pump is rated at 400 BHP. These internal combustion engines

will be limited to a maximum annual operation of 500 hours. These emission units are

considered exempt according to County Rule 200.

11.7 Cooling Towers

The Facility will utilize three cooling towers, comprising 4 cells each. The cooling

tower function will provide cool water to the condensing steam turbine. The tower will be

a mechanical draft counter-flow design.

11.8 Construction Activities

It is estimated that construction of the Facility will take approximately 24 months.

The construction activities during that period will include:

Gila Bend Power Generation Station
March, 2000 l 1_3 Air Quality Permit Application



TABLE 11-2

PROCESS AND CONTROL EQUIPMENT

Equipment

Name

# of

Units

Make Model Size or Production

Capacity

Type

CT 3 GE MS700IFA l70 Mw Combined-cycle

HRSG 3 Delta 1,000 ton Fluegas-driven

Steam Turbine 1 GE 300MW Steam-driven

Auxiliary Border 1 Cleaver

Brooks

26 MMBtu/hr Natural gas-

fired

Emergency

Generator

1 Caterpillar 3412 500 kw Diesel-fired

Fire Pump 1 Caterpillar 3406 400 BHP Diesel-fired

Cooling Towers 3 Marley 4 cells (ea.) Counter-flow

>» Set up of temporary construction trailers and field management office.

Set up of temporary utilities.

\ \ Preparation of construction roads and parldna.

Use of site preparation and construction equipment such as
diesel powered earth movers and auxiliary equipment.

Building construction.

Connection to existing utilities.

Surface coating.

r ' Welding.

' \

\-

Plant testing and cleaning.

Gila Bend Power Generation Station
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TABLE 12-1

STACK INFORMATION

Source ID Description Bldg.

Dimensions

Exhaust

Gas Temp

(°F)

Exhaust

Gas Velocity

(ft/sec)

Stack

Height

(11)

Stack

ID

(ft)
l CT-1 (1) 183 46.3 165 18

2 CT-2 (1) 183 46.3 165 18

3 CT-3 (1) 183 46.3 165 18

4 Aux. Boiler (1) 450 35 95 2

5 Cooling Towers (1) 70 30 50 30.3

12.0 STACK INFORMATION

All relevant information for the significant emission sources such as identification

number, location, exit gas temperature, exit gas velocity, height, and inside dimension is

provided in the Emission Sources tables of the Department's Standard Application Forms

included in this Application.

Notes: (1) Refer to Figure 1-2 (site plan) for all building dimensions.

Gila Bend Power Generation Station
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13.0 SITE DIAGRAM

A facility location plan (Figure 1-1) and site plan (Figure 1-2) for the Facility is

provided in Section 1 of this Application. The plans include the following information:

Property boundaries.

Adjacent streets and roads.

Directional arrow indicating "North".

Ground elevation of 678 feet above mean sea level (mal).

Closest distance between equipment (cooling towers) and property boundary (west) of

approximately 220 feet at the northwest comer of the Facility.

Equipment layout showing the major process areas .

Relative location of emission sources.

Location of emission points.

Location of air pollution control equipment.

Gila Bend Power Generation Station
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14.0 AIR POLLUTION CONTRDL INFQRMATIUN

14.1 Applicable Test Methods

Applicable emission standards and reference test methods for determining

compliance are included in Table 16-1 of this Application.

14.2 Description of Equipment

Each of  the Faci l i ty 's CTGs wi l l  use a combinat ion of  dry low NO (DLN)

combustion and selective catalytic reduction (SCR), which represents the most stringent

commercially available NO control technology. The SCR wil l  be added as a post

combustion treatment for NOt emissions by injecting ammonia (NHs) into the turbine

exhaust stream and upstream Hom the catalyst unit. The SCR unit houses a catalyst typically

made from noble metals, base metal oxides such as vanadium and titanium, and zeolite-based

material. The ammonia injected exhaust stream enters arid reacts with the catalyst beds to

form NO and H2O. The SCR will be located within the HRSG where the temperature is

typically stable, thus providing temperatures within the optimum range of the selected

catalyst.

14.3 Rated Equipment Efficiency

During normal operations the NO emissions Hom the SCR-controlled CTGs will be

approximately 3.0 ppmdv.

14.4 Control Efficiency Parameters

The continuous emissions monitors will be used to measure and record the NOt

Gila Bend Power Generation Station
March, 2000 14-1 Air Quality Permit Application



emissions from the CTGs.

14.5 Regulatory Compliance Demonstration

The analyses described in Section 18 of this Application provide the supporting

documentation necessary to demonstrate no violations of air quality standards or maximum

allowable increases will recur as a result of this prob et.

Gila Bend Power Generation Station
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15.0 EQUIPMENT MANUFACTURERS INFORMATION

Final selection of the Facility's equipment has not been completed as of this submittal

date, Therefore, no manufacturer information is available at this time.

Gila Bend Power Generation Station
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16.0 COMPLIANCE PLAN

The Facility will operate in full compliance with all the applicable requirements

identified in Table 16-1. The Facility also expects to track and meet the requirements of all

applicable regulations that become effective during the permit term. Because the Facility

will be a new source, it is not out of compliance with any applicable requirements at this

time. Therefore, a compliance plan and schedule is not required for this Application.

The Facility's combustion turbines will be subject to the USEPA's Acid Rain

Program. Based on the requirements stipulated in 40 CFR 72.30 (b) (z) (ii) and County Rule

371, Reference 3 of the Application includes the Phase II Permit Application and the

Certificate of Representation.

Gila Bend Power Generation Station
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17.0 COMPLIANCE CERTIFICATION

I certify under penalty flaw that the enclosed documents and all attachments were

prepared under my direction or supervision in accordance with a system designed to assure

that qualified personnel properly gathered and evaluated the information submitted. Based

on information and belief fomied after my reasonable inquiry, the statements and information

in the documents submitted are true, accurate and complete.

I further certify under penalty flaw that, to the best of my knowledge and belief, my

facility is in continuous compliance with all applicable federal, state, and Maricopa County

requirements. I also certify that I will ensure that my facility continues to comply with all

requirements that apply,

Responsible Official: Mr. Robert A. lnnamorati

Signature:
|-.

Title: President

Date:
5 - ' 1 . 9 -  9 9

Gila Bend Power Generation Station
March 15, 2000 17-1

Air Quality Pcnnit Application



18.0 NEW MAJOR SOURCE INFORMATION (RULE 240)

18.1 Gila Bend Power Generation Project Source Classification

The proposed Facility, a nominal 750 megawatt combined-cycle electric power

generation plant, will be located approximately 70 miles southwest of Phoenix in the Town

of Gila Bend, Arizona. It will be located in an attainment area for all conventional pollutants.

The Facility is a Categorical Source, a fossil fiiel-tired steam electric plant and

combined cycle gas turbines of more than 250 MM BTU per hour rated heat input, as defined

by the County Rule 240 Section 202. It also has a potential to emit more than 100 tons per

year for NOt, CO and PM10. Since the Facility is classified as a Categorical Source which

has potential to emit more than 100 tons per year of conventional air pollutants, it is a new

major source as defined in the County Rule 240 Section 210.

A new major source in an attainment area must demonstrate an ability to comply with

provisions of Prevention of Significant Deterioration (PSD) in the County Rule 240. The

following sections will discuss requirements for the Facility as listed in Item l8.b of the

Maricopa County Permit Application Filing Inst1'L1ctions.

18.2 Rule 240 Requirements in an Attainment Area

The applicable requirements and compliance method are listed in Section 20

Additional Requirements.

Gila Bend Power Generation Station
March, 2000 18-1 Air Quality Permit Application



\

18.3 Best Available Control Technology Applicability and Analysis

The Facility will emit more than significant emission levels as defined in the County

Rule 100 for NOx, CO, S02, PMl0, and VOC. Table 7-1 (Emission Source Summary)

summarizes the projected emissions for the Facility. PSD requires Best Available Control

Technology (BACT) for all conventional pollutants exceeding the significant emission

levels. Reference 5 (BACT Analysis) includes the required BACT determinations.

18.4 Ambient Air Quality Analysis

Reference 6 (PSD Modeling Protocol) includes the protocol used in the ambient air

impact modeling and Reference 7 (Ambient Air Quality Analysis) describes the analysis and

summarizes the results,

18.5 Visibility Impact Analysis

The Facility is located more than 120 kilometers from the nearest Class I area

(Superstitions Wilderness Area). Therefore, there are no anticipated impacts from the Facility

on visibility in any Class I areas.

Gila Bend Power Generation Station
March, 2000 18-2 Air Quality Permit Application



19.0 EMISSIONS CALCULATIONS

A11 supporting references, engineering calculations, and assumptions used to estimate

the air emissions required for this Application are included in Reference 4.

Gila Bend Power Generation Station
March, 2000 19-1 Air Quality Permit Application



20.0 ADDITIONAL REQUIREMENTS

20.1 Rule 210 - Title V Permit Provisions

In addition to required items from the "Standard Permit Application Form and Filing

Instruct ions for  Mar icopa County",  there are several  i tems l isted below that  must  be

addressed.

3'  Federal delayed compliance orders or consent decrees: The Facility is

source. There is no Federal delayed compliance orders or consent decrees.

P The list of insignificant activities: Reference 2 includes the list of insignificant

activities.

a new

Emission Trading Information:

P A Copy of Application for EPA Region

> The Facility is not requesting terms and conditions

allowing for the trading of emissions increases and decreases.

IX: A copy of the application  will  be

submitted to the US EPA Region IX.

Confidential Trade Information: There is no confidential information.

Applicable MACT: The Facility is not a listed NESHAP operation. No MACT is
applicable.

20.2 Rule 240 - Permits For New Major Sources And Major Modification

In addition to the above requirements, the Rule 240 also requires the following items

listed below.

> Air Impact Analysis for Any Geographical Area: The analysis is done in

accordance with the Rule 240, Section 303 .

> Applicable sections from County Rule 360 and

Regulation III of the County rules do not overlap any operation. Therefore, there

is no conflict with more stringent rule requirement.

More Stringent Rule Required:

Gila Bend Power Generation Station
March, 2000 20-1 Air Quality Permit Application



> Visibility Impact Analysis: The Facility is located more than 120 kilometers

from die nearest Class I area (Superstition Wilderness Area). Therefore, there are

no anticipated impacts from the Facility on visibility in any Class I areas.

> Stack height in excess of GEP stack height and any other

dispersion technique will not affect the degree of emission limitation required for

control of any pollutant.

GEP Stack Height:

Fugitive Dust Emission :

> Lead emission:

> The facility will comply with the Rule 310 - Fugitive

Dust Sources and Rule 311 - Particulate Matter from Process Industry. The Rule

316 - Nonmetallic Mineral Mining and Processing is not applicable.

Lead emissions are estimated to be less than five tons per year.

Gila Bend Power Generation Station
March, 2000 20-2 Air Quality Permit Application



REFERENCE 1

MARICOPA COUNTY PERMIT APPLICATION
FILING INSTRUCTIONS (APPENDIX B)



Adopted 11/15/93
Revised 02/15/95

APPENDIX B
STANDARD PERMIT APPLICATION FORM AND FILING INSTRUCTIONS

MARICOPA COUNTY

FILING INSTRUCTIONS
No application shall be considered complete until the Control Officer has determined that all
information required by this application form and the applicable statutes and regulations has been
submitted. The Control Officer may waive certain application requirements for specific source
types pursuant to Rules 200, 210, and/or 220 of these mies. For permit revisions, the applicant
need only supply information which directly pertains to the revision. The Control Officer shall
develop special guidance documents and forms to assist certain sources requiring Non-Title V
permits in completing the application form and filing instnictions. Guidance documents can be
requested by contacting the Maricopa County Environmental Services Department at the address
and phone number given on die "Standard Permit Application Form".

2.

3.

4.

5.

6.

In addition to the information required on the application form, die applicant shall supply the
following:
1. Description of the process to be carried out in each unit (include Source Classification

Code, if known).
Description of product(s).
Description of alternate operating scenario, if desired by applicant (include Source
Classification Code, if known).
Description of alternate operating scenario product(s), if applicable.
A flow diagram for all processes.
A material balance for all processes (optional, only if emission calculations are based on a
material balance).
Emissions related information:

The source shall be required to submit the potential emissions of regulated air
pollutants as defined in Rule 100 of these rules for all emission sources. Emissions
shall be expressed in pounds per hour, tons per year, and such other terms as may
be requested. Emissions shall be submitted using the standard "Emission Sources"
portion of the "Standard Per nit Application Form". Emissions information shall
include fugitive emissions in the same manner as stack emissions, regardless of
whether the source category in question is included in the list of sources contained
in the definition of major source iii Rule 100 of these rules.
The source shall be required to identify arid describe all points of emissions and to
submit additional information related to the emissions of regulated air pollutants
sufficient to verify which requirements are applicable to the source and sufficient
to determine any fees pursuant to Rules 280 of these mies.

Citation and description of all applicable requirements as defined in Rule 100 of these rules
including voluntarily accepted limits to Rule 220 of these rules.

8.

7.

b.

a.
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10.

b.

c.

d.

e.

11.

12.

An explanation of any voluntarily accepted limits established pursuant to Rule 220 of these
miles and of any proposed exemptions from otherwise applicable requirements.
The following information to the extent it is needed to determine or regulate emissions or
to comply with the requirements of Rule 220 of these rules:
a. Maximum annual process rate for each piece of equipment which generates air

emissions.
Maximum annual process rate for the whole plant.
Maximum rated hourly process rate for each piece of equipment which generates
air emissions.
Maximum rated hourly process rate for the whole plant.
For all fuel burning equipment including generators, a description of fuel use,
including the type used, the quantity used per year, the maximum arid average
quantity used per hour, the percent used for process heat (heat other than for
HVAC or domestic hot water), and higher heating value of the fuel. For solid
fuels and fuel oils, state the potential sulfur and ash content.
A description of all raw materials used and the maximum annual and hourly,
monthly, or quarterly quantities of each material used.
Anticipated operating schedules :
l . Percent of annual production by season.
2. Days of the week normally in operation.
3. Shifts or hours of the day normally in operation.
4. Number of days per year in operation.
Limitations on source operations and any work practice standards affecting
emissions.
A demonstration of how the source will meet any limitations accepted voluntarily
pursuant to Rule 220 of these rules.

A description of all process and control equipment for which permits are required
including:
a. Name.
b. Make (if available).
c. Model (if available).
d. Serial number (if available).
e. Date of manufacture (if available).
f. Size/production capacity.
g. Type.
Stack Information:
a. Identification.
b. Description.
c. Building dimensions.
d. Exit gas temperature.
e. Exit gas velocity.
f. Height.
g. kiside dimensions.

9.

h.

1.

g.

f.

B-2



c.

d.

g.
h.

14.

c.

d.

15.

16.

Site diagram which includes:
a. Properljv boundaries.
b. Adjacent streets or roads.

Directional arrow.
Elevation.

e. Closest distance between equipment and property boundary.
f. Equipment layout.

Relative location of emission sources/points.
Location of emission points and non-point emission areas.

i. Location of air pollution control equipment.
Air pollution control information:

Description of or reference to any applicable test method for determining
compliance with each applicable requirement.
Identif ication, description and location of air pollution control equipment.
including spray nozzles arid hoods, and compliance monitoring devices or
activities.
The rated and operating efficiency of air pollution control equipment.
Data necessary to establish required efficiency for air pollution control equipment
(e.g. air to cloth ratio for bughouses, pressure drop for scribblers, and warranty
information).
Evidence that operation of the new or modified pollution control equipment will
not violate any ambient air quality standards, or maximum allowable increases
pursuant to Rule 500 of these rules,

Equipment manufacturer's bulletins and shop drawings may be acceptable where
appropriate.
Compliance Plan:

A description of the compliance status of the source with respect to all applicable
requirements including, but not limited to;
l . A demonstration that the source or modification will comply with the

applicable requirements contained in Regulation III.
A demonstration that the source or modification will comply with the
applicable requirements contained in mies promulgated pursuant to
A.R.S.§49-480.03.
A demonstration that the source or modification will comply with the
applicable requirements contained in mies promulgated pursuant to
A.R.S.§49-480.04.
A demonstration that the source or modification will comply with any
voluntarily accepted limitations pursuant to Rule 220 of these rules.

A compliance schedule as follows:
l . For applicable requirements with which the source is in compliance, a

statement that the source will continue to comply with such requirements.
For applicable requirements that will become et°flective during the permit
term, a statement that the source will meet such requirements on a timely

13.

b.

a.

e.

b.

a.

2.

4.

2.

3.
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17.

basis. A statement that the source will meet in a timely manner applicable

requirements that become effective during the permit term shall satisfy this

provision. unless a more detailed schedule is expressly required by the

applicable requirement.

A schedule of compliance for sources that are not iii compliance with all

applicable requirements at the time of permit issuance. Such a schedule

shall include a schedule of remedial measures, including an enforceable

sequence of actions with milestones, leading to compliance with any

applicable requirements for which the source will be in noncompliance at

the time of permit issuance. This compliance schedule shall resemble and

be at least as stringent as that contained in any judicial consent decree or

administrative order to which the source is subject. Any such schedule of

compliance shall be supplemental to, and shall not sanction noncompliance

with, the applicable requirements on which it is based.

A schedule for submission of certified progress reports no less frequently than
every 6 months for sources required to have a schedule of compliance to remedy a
violation.
The compliance plan content requirements specified in this paragraph shall apply
and be included in the acid rain portion of a compliance plan for an affected
source, except as specifically superseded by regulations promulgated under Title
IV of the Act with regard to the schedule and method(s) the source will use to
achieve compliance with the acid rain emissions limitations.

Compliance certification:
A certification of compliance with all applicable requirements including voluntarily
accepted limitations pursuant to Rule 220 of these mies by a responsible official
consistent with Rule 210 or Rule 220 of these rules, The certification shall
include:
l . Identification of the applicable requirements which are the basis of the

certification.
A statement of methods used for determining compliance, including a
description of monitoring, recordkeeping, arid reporting requirements and
test methods .
A schedule for submission of compliance certifications during the permit
term to be submitted no less frequently than annually, or more frequently if
specified by the underlying applicable requirement or by the permitting
authority.
A statement indicating the source's compliance status with any applicable
enhanced monitoring and compliance certification requirements.
A certification of truth, accuracy, and completeness pursuant to Rule 210
or Rule 220 of these rules.

Acid rain program compliance plan: Sources subject to the Federal acid rain
regulations shall use nationally-standardized forms for acid rain portions of permit

b.

a.

d.

c.

4.

5.

3.

2.

3.
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18.

applications and compliance plans, as required by regulations promulgated under

Title IV of the Act.
A new major source as defined in Rule 240 of these miles or a major modification shall
submit all information required in this Appendix and information necessary to show
compliance with Rule 240 of these rules including, but not limited to:

For sources located in a nonattainment area:
1. In the case of a new major source as defined in Rule 240 of these rules or a

major modification subject to an emission limitation which is LAER
(Lowest Achievable Emission Rate) for that source or facility. the
application shall contain a determination of LAER that is consistent with
the requirements of the definition of LAER contained in Rule 240 of these
rules. The demonstration shall contain the data and information relied upon
by the applicant in determining the emission limitation that is LAER for the
source or facility for which a permit is sought.
In the case of a new major source as defined in-Rule 240 of these rules or a
major modification subject to the demonstration requirement of Rule 240
of these rules, the applicant shall submit such demonstration in a form that
lists and describes all existing major sources owned or operated by the
applicant arid a statement of compliance with all conditions contained in the
permits or conditional orders of each of the sources.
In the case of a new major source as defined in Rule 240 of these miles or a
major modification subject to the offset requirements described in Rule 240
of these rules, the applicant shall demonstrate the manner in which the new
major source or major modification meets the requirements of Rule 240 of
these rules.
An applicant for a new major source as defined in Rule 240 of these mies
or a major modif ication for volatile organic compounds or carbon
monoxide (or both) which will be located in a nonattainment area for ozone
or carbon monoxide (or both) shall subunit the analysis described in Rule
240 of these rules.

For sources located in an attainment area:
1. A demonstration of the manner in which a new major source or major

modification which will be located in an attainment area for a pollutant for
which the source is classified as a major source as defined in Rule 240 of
these rules or the modification is classified as a major modification will
meet the requirements of Rule 240 of these mies.
In the case of a new major source as defined in Rule 240 of these rules or
major modification subject to an emission limitation which is BACT (Best
Available Control Technology) for that source or facility, the application
Shall contain a determination of BACT that is consistent with the
requirements of the definition of BACT contained in Rule 100 of these
mies. The demonstration shall contain the data and information relied

b.

a.

4.

3.

2.

2.
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3.

19.

upon by the applicant in determining the emission limitation that is BACT
for the source or facility for which a permit is sought.
In the case of a new major source as defined in Rule 240 of these mies or
major modification required to perform and submit an air impact analysis in
the form prescribed in Rule 240 of these miles, such an analysis shall meet
the requirements of Rule 240 of these rules. Unless otherwise exempted in
writing by the Control Officer, the air impact analysis shall include all of the
information and data specified in Rule 240 of these rules.
If as applicant seeks an exemption from any or all of the requirements of
Rule 240 of these rules, the applicant shall provide sufficient information
and data in the appl ication to demonstrate compliance with the
requirements of the subsection(s) under which an exemption is sought.

Calculations on which all information requested in this Appendix is based.

4.
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INSIGNIFICANT ACTIVITIES LIST
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REFERENCE 3

ACID RAIN PROGRAM PHASE II PERMIT
APPLICATION AND CERTIFICATE OF REPRESENTATION



Gila Bend Power Generation Station AZ 1

Yes 03/01/03 05/01/03

Yes 03/01/03 06/01/03
* Yes 03/01/03 06/01/03

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

United States .
Environmental Protection Agency
Ac i d Rain Program

0nen0.2oa:»o§8

EPA Phase- II Permit Application Page 1

Farrueiriumimiolx seeinstzuczionsardrele'to4OCFR7Z30and7131

Tlis sLl:rrissio|1is: [3 New I] Revised

STEP 1
Identify the source by
giant name, State, and

RIS code from NADB

a

Compliance Plan

| I

b c d e

Boiler lo# Unit VIII
Hold Allow-
anoes in

Awordanoe
with 40 CFR
72.9(c)(1 )

Repowering
Plan

New Units New Units

Commence Operation
Date

Monitor Certification
Deadline

STEP 2 .
Enter the boiler ID#
from NADB.for each
affected unit, and
Indicate.whether .a
l»epgweflng'plan IS
hemuh sub stted.for
the nut by entering

'no ' at
column c. For new
units, enter the re-
quested mformatron
in columns d and e

"yes" or

' Will provide ORIS Code and Unit IDs when relieved from EIA.

response in column c
tap 2 is

STEP 3 .
Check the box If the

of _ "Yes"
for any unit

For each unit that will be repowered, the Repowering? Extension Plan form is included and the Repowering
Technology Petition form has been submitted or Ml be submitted by June 1. 1997.

EPA Form 7610-16(rev 12.94, previous versions obsolete)

D



Gila Bend Power Generation Station
Pant Name (from Step 1)

Phase ll PermN - Page I

Sandard Reqile'rer¢s

STEP 4
Read the standard
ft$l§lf€m_€nts and
ce nficatuon, enter
the .name of the
designated rgprg-
sent ave, an sign
and date

Permit Requirements.

(1) The designated representative of each afiecied source and each affected Oni! at the source Mal
(i) sunmna complete Acid Rain pe n apply¢zncn(indudlng a compliance pan) unaer4ocFR part72 nnaccordance path
the deadlinesspedtied in40 CFR 7230; and
(ii) Subnitna mamerany supplemental imurmanonthawe pemntiingauthority determvnesis necessary Sn order
to review an Add air Fermi application and issue or deny an Add Ra ,

(2) The owners and operators of each afleaed source and each affected inn at me source shalt:
(i) Operas trennNincomplhncewitha ccmplee Acid Rain permit applnmtionora sJpersedmgAdd Rainperillined by
the penmifling authority; and
(ii) Have an ad Rain Permit.

in. permit

Monitorinq Requirements

The owners aid operawfsand, to me extent apnlimbie deégated repmsenutwe ofeadl afbded souuue aid ada afleaed(1) ,
unit at the source shall empty with the monitoring requirements as provided an40CFR pans 74, 75,
and76.
(2) The emissions measurements recorded and reported in accordance with40 CFR part 75 shalt be used to determine
compliance by the uriit withthe Add Rain emissions imitations and emissions reduction requirements Brsulfurdioxide and
Citroen oxides under the Add Rain Program.

e requirements 0140 CFR parts74and75 shall not after: the responsibility of the owners and operators to monkor
elisions ofotrerpollutants orotheremissions characterisiw attire unit under otherapplitzble reqUirements of the Ad and other
provisions of the operating permitforthe source.

(3)

Sulfur Dioxide Requirements.

(1) The owners and operators of each source and each affected unit at the source shall:
(i) Hold allowances, asofthe allowance transfer deadline, in the unitscomdance subawount (atlerdeductionsunder40
CFR 73.34(c)) not less than the total annual emissions of sulfur dioxide for the previous calendar year
from the unit, and
(ii) Comply with the applicable Add Rain emissions limitations for sulfur dioxide .

(2) Eachton of sulfur dioxide emitted in excess of the Add Rain emisioris limitalionsforsuffurdioxide snarreonsinue a separate
violation of the As
(3) An affected unit shall be subject to the requirements under paragraph (1) of the sulfur dioxide requirements
as follows:

(i) Starting January 1, 2000, an atleaed unit under 40 CFR 72.6(a)(2), or
(ii) Starting on the later ofJanuaryl , 2000orthe deadline formonitorcertification under40 CFR part75, anaflededunit
under 40 CFR 72.6(a)(3).

(4) Allowances Stall be heldin,deducted from, ortransferred among Allowance Traddig Systemawoixisinaccordance with
the Add Rain Program
(5) An allowance shallnotbededuded inorderto comply with the requirements under paragraph(1)(D of the sulfur dioxide
requirements prior to the calendar year for which the allowance was allocated.(6) . . . , . . . .

No provision of the Acid Rain Program, the Add Rain permit application, the Add Rain
permit, or the wriltenexemption under40 CFR'/2.7and72.8 and no provision oflawshall beconsruedto Iirnitthe authority of
the United States to terminate or limit such ainhorization
(7) An allowance allocated by the Administrator under the Acid Rain Program does not constitute a property
right.

An allowance alerted bathe Administratorunderthe Add Rain Program sa llrnrledautt\ol'lzat1ontoemls\.llf\.lrdoxlden
accordance withtfe Add Rain Program.

Nitloqen Oxides Requirements. The owners and operatorsofthe source and each atieaed unit at the source srali oompiy with
the applicable Acid Ram emissions limitation for nitrogen oxides.

Excess Emissions Requirements

Recordkeeoino and Reportinq Requirements.

(1) Unless otherwise provided, the owners and operatorsofthe source and each affected Una at the source stall keep on site
at the source each of the following doarments for a period off years from the date the do<:Jmern is heated Thisperiod may be
extended for cause, al any time prior to the end of s yea re.
=u=h°r94 e

(i) oertifimte of representation forth designated representative forth source and each aflieded unit at the source and
all doarments that demorrsratethe truth of the statements in Ne oertihmte of represeriation,h accordancewith40 CFR

suit doarmertsare superseded because of the submission of newoertificzte of representation dtangrng thedeSgrrated

(ii) All emissions monitoring information, in accordance with 40 CFRpart75,
(iii) Copies fall reports, oomdianoe certifications, and othersubmissions and all records made or required under the Add
Rain Program, and,
(iv) Copies fall doarmentsusedto oomdete an Add Rain penmitapplication and any other submission undertone mod Rain
Program or to demonstrate compliance was the requirements of the Acid Rain Program.

(2)
compliance certifications required mderthe Add Rah Program, irrduding those ur1der4O CFR part72 subpart l ard40 CFR part
75.

(1) The designated representative of an affected unit that has excess emissions in any calendaryear shall submitaproposed
offset plan, as required under 40 CFR pan 77.
(2) The owners and operators of an affected unit that has excess emissions in any calendar year shall:

(i) Pay without demand the penalty required, and pay upon demand the interest on that penalty, as required by4OCFRpart
77; and
(ii) Comply with the temps of an approved offset plan, as required by 40 CFR pan 77.

in writing by the AdmintWator or permitting

72.24, provided that the certificate and doarments shall be retained on site at the source beyondaudi5-yearperiodmol

representative

The designated representative of anaffectedsource and each affected unit at the source shall submitthereportsand

EPA Form 7610-16 (rev. 12~94, previous versions obsolete)



Gila Bend Power Generation Station
Pam Name (from Step 1)

Name Robert A. lnnamorati

S9naturé O Date 3'7~°\- oo

AIRS

FINDS

Phase ll Permit - Page 3

Liability.

(3)

(1) Any person who lmowrngry violatesany requirement orpmhilaitron of the Add Rah Program, a ccmdete Add Ram permrr
application, antAcid Rain penmrt_ crawritten exemption under40CFR72.7 or72.8. including any requirement forthe payment
of anygenalty owed to the United States, shall be suited to enforcement pursuant to seciron 113(c)
of the a .
(2) Any person who knowinglymakes false, material statement in any record, submSion, or ~=8°" undertone Acid Ram
Program shall be subject to criminal enforcement pursuant to section 113(c) of the Act and 1 U.S.C. 1001

No permit revision shall excuse any Wolatron of the requirements oft re Aw Rain Program that ocarrs priorto the date that
the revision takes effect .
(4) Each affected www and each afleded unit shall meet the requirements of the Add Rain Program.
(5) Any provisron oftf~e Aero Rain Programtmt applresto analleded source (rndudrng a provisonappiiabie to TM deSignated
represematlve of anafleded source) shall also applytothe ownersand operatorsofsuch sourceandof theallegedunrtsatthe
source,
(6) Any proviSion of the Add Rain Program that appliestoanaflecied unit (including a provision applied to the designated
representative ofanaffeded urrit)shall also apptyto theownersandoperators of sudr unit. Exoeptas provided under 40 CFR
72.44 (Phase ll repowering exterzsbrr plans)and4OCFR76.11 (NO,averaging pens),anr:lexoenwitl1 vegarutotre requremerxs
applicable to unitswithacommon stack undergO CFR part75(includrng4O CFR75. 16, 75. 17.and 5.18), theowners and
operators and the designated represematrve ozone afleaed urtrr start not be table for any vioeuorr by any other afleaed Una of
which they are not ownersoroperators or thedesignatedrepresentative and mat is located at a source of which they are not
al/mers or operators or the designated representative.
(7) Each violation of a provi§onof40 CFR parts72,
owner or operator or designated representative of sur source or unit, shall be a separate violation of me
Act.

73, 74, 75, 76, 77, and78 byanafieded source oraffeaed unit, orgy an

Effect on Other Authorities. No provision of the Add Rain Program. an Acid Rain permit application, antAcid Ram penmrl. or a
written exemption under 40 CFR 72.7 or 72.8 shall be construed as:

the a . exempting or exdudlngothe owners and operators and, to the extent
esgnated representative fan anded source or affected uM m wmpl nae with any other provsson oft re

zrgpiementatnon Plans; v

the source's obligation to oomplywith any other provisions of the Act,

State law; or tinting such State regulation, rnduding any prudence review requirements under such

(4) Modifying the Federal Power Ac: oratbctingthe authority of the Federal Energy Regulatory Common undertone Federal

<8ag3d ng with or impairing any program Br competitive bidding for power supplyin a State in which suds program is

(1) .Except as expresS provided intitie Ivofthe Ad.

2'3(°"8?¢F'3a.ng the provisions of title I of the Act relating to applicable National Ambient Air Quality Standards or State

umamgme riumberof alowanoesa unicorn mu tratthe number of allowances held bathe unit dwellnotaffed

(3) Requiillllga dxarige ofanyiand nriany State tawregutating electric Senility ratesandcharges, afbding anyState taw regarding
such State regulation, .

Power Ad, or

cezi15¢=u011

lam authorized to make this submission on behalfoftheownersandoperatorsoftte afteded source oraiteded una forwhidt
the submission is made certify underpenaltyoftawthat I have personalty examined
information submitted in this document and all its attachments.
responsibility brobtaining Tm information, I certify thatthe aatementsand information are to the best of my
true I
omitting required statements and information, inducing the possibility of fine or imprisonment.

.and am familarwith. me statements and
Based on. my inquiry of those individuals with primary

. krlowiedge and belief
emanate, and complete. lam aware that there are signifacam renames for submming false statemerasana information or

STEP 5 (optional)
Enter the gurce.AlR$
and FINDS ndentnticatnon
numbers, If known

EPA Form 7610-16 (rev. 12-94; previous versions obsolete)



Plan! Name Gila Bend Power Generation Station A ZState
9

9R1$ Code

Robert A, lnnamoratiName
Address

Power Development Enterprises, Inc.
5949 Sherry Lane, Suite 1880
Dallas, TX 75225

Phone Number (214) 210-soeo Fax Number (214) 210-5079

E-rnail address (if available)

Not AvailableName

Phone Number Fax Number

E-mail address (if available)

United States .
Environmental Protection Agency
Acid Rain Program

o~Bn<=.zoso-ozs8

8 EpA Certificate of Representation Page 1

For more information_ see instructions and refer to 40 CFR 72.24

This submission is: 13 New Q Revised (revised submissions must be completed in full; see instrudlons)

This submission includes combustion or process sources under 40 CFR part 74 C]

STEP 1
Identify the source by
plant name, State, and
ORIS code.

' will provide ORIS Code ans Unit IDs when received from EIA.

STEP 2
Enter requested
informat ion for the
designated
representat ive.

STEP 3
Enter requested

alternate designated
representative, if
applicable.

informatlon for the

STEP 4
Complete Step 5, read
the certifications, and
sign and date. For a
designated representa-
tive of a combustion or
process source under 40
CFR part 74, the refer-
ences in the certifications
to "affected unit" or
"affected units" also
apply to the combustion
or process source under
40 CFR part 14 and the
references to "affected
source" also 8391 to
the source at is the
combustion or process
source is located.

Ieenrrymat I wasselectedas the designated representative oraltemate designated representative,asappiicabte. by an
agreement binding on me owners and opera ors of the afteaed source and each afteded unit at the source .

certify that I have given notice oft re agreement, aeleding me as the 'designated representative' forth altered sauce and
each affected* 'inN attire source identified in this oertniczie of representation, inanewspaper of general circulation in the area
where the source is located or in a State publication designed to give general public no ice.

certify that I rave allneoessa authority to carry our my duties and responsibilities undertone Acid Rain Program on behalf
of the owners and operators Ethe affected source and of each affected unit at the source and thatearn Audi owner and
operator shall be fully bound by my actions, inacxrons, or submissnns.

certify that Iseli abide by argetidudary responsibilities imposed bathe agreement by which las selected asdesignated
representative or attemate srgnated representative, as applicable.

lcertifythat the owners and operators of the atfeded source and oleadw afieded unit at thesauceshallbeboUl'ld by any
order issued to me by the Administrator, the permitting authority, or a court regarding the source or unit.

Where there are multiple holders of a 'egg requitable title Io, or a leasehold interest in, an attended unit, orwhere a Senility
or  " iSomer purchases power m an affected unit under life-of-the-unit, Tim poweroontradial arrangements, I
cerci that;

I have . en written notice of myselection as the Tedrepresentative orattemate designated representative,
=s=p8".=~e,andof the agreement by which lase ed to each operand operator of the afleded sauce and
of each affected unit at e source; and

Allowances and the eoceeds of transactions involving allowances will be deemed to be held or distributed in
ggoportnon to each ho is legal, equitable, leasehold, orcontradual reservation orentlllement or, if such mille

elders have expressly provided for a different distribution of allows noes by conrad, that allowances and e
proceeds o transactions involving allowances will be deemed to be held or distributed in accordance with the
c on t r a .

The agieementby which I was seleaed astute alternate designated representative, tfagpticabie, induces a procedure forth
ownersandogeeiators of the source and afleaed unitsat the source to authorize the a emote designated representative to
ad in lieu of designated representative.

EPA Form 7610-1 (rev, 4-98; previous versions obsolete)



Gila Bend Power Generation Station

pram Name (from Step 1)

" t o \ . : :  C i  »
Signature (deégnated representative)

3-'Lq-oo
Date

Signature (alternate designated representative) Date

Power Development Enterprises, Inc.
Name )TOwner Operator

ID# lo# ID# no# 10* ID# IT*

lo# ID# ID# ID# ID# ID# ID#

Name Owner Operator

ID# how ID# ID# ID# 10* ID#

ID# ID# ID# ID# ID# ID# lo#

Name Owner Operator

ID# ID# ID# ID# lo# ID# ID#

ID# ID# ID# lo# ID# ID# ID#

Name OperatorOwner

Io# ID# ID# lo# ID# ID# ID#

lo# ID# ID# ID# ID# ID# ID#

Certificate - Page 2

Page 13 of

whiaume submsion rsnnde. [certify under penalty oflawtha! I rave persornlryexamined,adam hmiharwih. me
mxemerxsar-a nforrrauon snzrrmnd n Uisdoazment and an S amaaments.
granary responsiblln¥ for obtannm? the information, n .

med; and hew true, acwra e, and wmplete. lam aware that there are s1gni6mnt penalbesforsubmitung faze
ate me and infomahon or omitting required mtements and lnfomabon_ srUuding ire of one or imprsormern

lam aWrofzed to make thSsubmision on behalfoftme owners and operators ofthe afieded source oraffeaed unnsfor

. Basedonrr%nqulyof!hose indvvldznswlth
I eertrfy that the Sate mens and i in~atlon are m me us of my

STEP 5
Provide the name of
every owner and
operator of the source

aifecied unit (or

so Ce the own
agglgf lapel%[e_

and identify each

combustion or process

EPA Form7610-1 (rev. 4-98, previous versions obsolete)



REFERENCE 4

EMISSION RATE CALCULATIONS
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APPENDIX TABLE A-4
COOLING TOWER EMISSION CALCULATIONS

GILA BEND PO WER GENERA TION PROJECT
GILA BEND, ARIZONA

Potential C
Circulating

Water Flow

(rpm)

181.800/ tower

Water

Density

(lbs/gal)

8 . 345

voling Tower Emission Calculations 2
Percent Drift Assumed

from Coolant TDS

(PPM)

0.003 4.080

(%)

Estimated

TSP Emissions

(lbs/ hr)

11.14

N0lc
(1) TDS based on 12.000 PPM from AP-42, Chapter 13 and then subsequently reduced by 34% to account for actual

parNculale in the TSP range of 10 to ION microns. This size distribution was neoned in an EPR] document called that all particle

Users Manual; Cooling-Tower-Plume Prediction Code. Table 4~l. pg. 4-4. The EPRI docmncm also states emissions
are above 10 microns

(2) Emissions are per cooling lower per turbine.

(3) Per cooling lower with 4 cells

Gila Bend Power Generation Project
PSD Permit Application

03/31/2000 / Appendix A

3962-001
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LAWRENCE COUNTY PO WER PROJECT
LAmz5nc5CQUNTK I]VDL4NA

Sample Calc//lafirms

Air FIQw Detefminaticznt Convert the mass flow rate of the CTG with ductbumers on to Adm at 10F and at base load.
Snlutirmn'

Using ideal gas law,

Qadm
(NcTG»oa) x (0.73 arm-cfhbmol-R) x (173+460 R)

(Pa arm) x (60 min/hr)

where,

Pane = (14.36 psi) x (1 atrrv 14.7 psi)
= 0.977 arm

NCTG»De: Qmass / M»W-exhaust =(3,788,000 In/hr) / (28.45 In/lbmole (MW calculated from vendor supdrbd pellormance sheets)
= 133,099.1 Ibmole/hr

where,
Qmass : QCTG + QducmulaSrg 3,763,000 lb/hr + 25,000 In/hr

: 3,788,000 lb/hr
(Vendor supplied data)

Therefore,
Q.,,,,_,,, =1.049.194 f¢"I min

H. CO Cranrrentratinn. CO concentration is calculated similar to statement ii,exceptM.w.co = 28 IbAbmol

III.Sm Cnnnenfratinn: Calculate SON mass emissions at 10 F (ambient) and at base load for a CTG with ductbumers Qu.
Srall man'

Given,
Emission factor = 0.006 lb/MMBtu (emission factor taken from Ap-42, Supplemental D with a farm of safely of 10 aaaaal

Qsoz, mass = (emission factor) x (combined heat input of CTG and DB)
= (0.006 In/MMBtu) x (1 ,698 + 300 MMBtu/hr)
= J.1.22.lh[h[

IV. VQQ Qgnqentration' VOC concentration is calculated similar to statement ll, except M.W.(,§ memane)CH4 = 16 lb/lbmol

AmmQnia Emissions: NH, is based on a conservative maximum emission of 10 PPM and the following EPA equation from
AP-42 Appendix A.

C PPM [NH3 M.W.] x (Air Flow, afr) x
520 R
(460 +

X 14.36
14.7 psi

x (60 min/hr) x(8,760hrs/ year)
TPY

l38s.1 x 106] x (2,000 lbs/ ton)

Lawrence County Power Project
PSDPervnil Application

v.

l.

03/31 /2000 / Appendix A

2618-009
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This section presents the Best Available Control Technology (BACT)

analysis for each pollutant emitted .at the. Gila Bend Power Generation Project

(GBPGP) which is subject to the PSD Regulations. The PSD regulations require

new major stationary sources to apply BACT to each emission unit which is

subject to regulation under the Clean Air Act and which has the potential to emit

air pollutants in significant amounts as defined by 40CFR52.2l. The PSD

regulations are applicable to sources located in attainment areas only. The

GBPGP will be located in an attainment area for all criteria pollutants.

BACT is essentially an emission limitation based on the maximum degree

of reduction for each pollutant, on a case-by-case basis, taldng into account

technical feasibility, energy, environmental, and economic impacts. In no event

can the application of BACT result in the emission of any pollutant that would

exceed the emissions allowed by an applicable NSPS or NESHAP. BACT is

defined in the Clean Air Act as a numerical emission limit This numerical limit

can be based on the application of air pollution control equipment, specific

production processes, methods, systems or techniques, or fuel cleaning or

combustion techniques.

P0LLUTANT APPLICABILITY

The proposed GBPGP is a major PSD source as described in Section 18.

The pollutants subject to review under the PSD regulations, and for which a

BACT analysis is required include nitrogen oxides (NOX), sulfur dioxide (SO2),

carbon monoxide (CO), total suspended particulates (TSP), particulates less than

or equal to 10 microns in diameter (PM10), and volatile organic compounds

(VOC).

Hazardous air pollutants (HAPs) are emitted from this facility but are not

subject to review under the PSD regulations. HAPs previously regulated by

Section' 112 of the National Emissions Standards for Hazardous Air Pollutants

5.1

GILA BEND Power GENERAUON PRo.rEcr
PSD PERMITAPPL/CA77on

Page 5-1
G:\396200l\REF-5.DOC
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(NESHAPS) and Section 111 of the New Source Performance Standards (NSPS)

program, are exempt from Federal PSD applicability because these HAPs are now

regulated under Title Ill of the 1990 Clean Air Act Amendments'

Though a BACT analysis is not required for each of these Section 111 or

112 pollutants, the effectiveness of a particular control technology on each HAP

emitted must be evaluated. For the GBPGP, these HAPs primarily include

formaldehyde and hexane, as well as trace amounts of other HAPs listed on the

Combustion Air Toxic Emissions Table in Appendix A.

EMISSION UNITS APPLICABILITY

The emission units and the pollutants for which a BACT analysis is

required include:

5.2

> Combustion turbines, auxiliary boiler, emergency diesel generators,
diesel fire pump, and fuel preheaters - Not, SO2, CO, TSP/PMI0,
VOC

> Cooling Towers - TSP/PM",

5.3 BACT ANALYSIS APPROACH

Under the PSD program, newly constructed and modified major sources in

areas with satisfactory air quality, i.e., attainment areas, must implement BACT.

In contrast, new and modified sources in areas with poor air quality, i.e., non-

attainment areas, must implement the lowest achievable emission rate (LAER)

(existing sources in poor air quality areas must implement reasonably available

control technology [RACT]). The area surrounding the GBPGP is an attainment

area, therefore the BACT process is followed as outlined in the EPA draft

l Memorandum, Seitz, John/Environmental Protection Agency to Smith, Winston/Environmental Protection

Agency concerning Davidson Exterior Tam/Textron, February 3, 1989

GILA BEND POWER GENERATION PROJECT
PSD PERMITAPPLICA TION

Page 5-2
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document "New Source Review Workshop Manual" (EPA, February, 1996). The

five steps involved in a BACT analysis are:

&

&
&
&

&

Identification of all available control options with practical potential for
application to the specific emission unit for the regulated pollutant
under evaluation.
Elimination of technically infeasible or unavailable technology options.
Ranking remaining control technologies based on control effectiveness.
Evaluation of most effective control technologies and documentation of
Ì €sLIlts.
Selection of BACT

Best Available Control Technology (BACT) is defined in 42 U.S.C. &

7479, provision within the Clean Air Act as follows:

"[BACT] means an emission limitat ion based on the maximum

degree of reduction of each pollutant subj et to regulation under this chapter

emitted from or which results from any major emitting facility, which the.

permitting authority, on a. case-by-case basis, taddng into account energy,

environmental, and economic impacts and the other costs, determines is

achievable for such facility through application of production processes and

available methods, systems and techniques..."

Economic as well as energy and environmental impacts are considered in a

top down BACT analysis, the top down BACT approach must not only look at the

most stringent emission limits previously approved, but it also must evaluate all

demonstrated and potentially applicable technologies,  including innovative

controls, lower polluting processes, etc. These technologies and emission limits

are identified through a review of EPA's RACTBACTM R Clearinghouse

(RLBC). A discussion of this approach is provided in Appendix B. If the

proposed BACT is equivalent to the most sMngent emission limit, no further

analysis is necessary. However,  if the most str ingent emission limit is not

selected, additional analyses are required

GILA BEND POWER GENERATION PROJECT
PSD PERMITAPPLICA non

Page 5-3
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Once the most stringent emission limit has been identified, its technical

feasibility must be determined. In general, a control option is Considered

applicable if it has been, or is soon to be, developed on the same or similar source

type. A control technique is considered available if it has reached the licensing

and commercial sales stage of development. A technology that is available and is

applicable to the source under review is considered technically feasible. If a

control technique snot applicable or is technically or economically infeasible for

the source in question, the next most stringent teclmology is evaluated. The

process continues until an emission control technology cannot be eliminated. If a

control technology is technically and economically feasible and provides the most

stringent emission level, that control is considered BACT unless energy or

environmental impacts preclude its use.

The determination of what ultimately constitutes BACT is LeN to the State

Regulatory Agency in which the emissions unit will operate. This allows State

regulatory agencies to consider the weight or emphasis to be placed on the energy,

environmental and economic impacts of control. The State regulatory agency may

consider the size of the plant, the increment of air quality which will be absorbed

by any particular major emitting facility, and such other considerations as

anticipated and desired economic growth for the area. For the GBPGP, the Air

Quality Division of Maricopa County Environmental Services Department will

determine BACT for the project.

5.3.1 Impact Analysis of Control Alternatives

If the most stringent technically feasible emission limitation is not selected

as BACT, justification must be provided in terms of adverse environmental,

energy, or economic impacts. The net environmental impact is the first

analysis performed for each alternative. Both beneficial impacts and adverse

GILA BEND POWER GENERATION PROJECT
PSD PERMITAPPLICA rlon

Page 5-4
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impacts should be discussed and qualified/quantified where possible. A11 air

pollutants should beincluded in the analysis, including air pollutants not

currently regulated under the Clean Air Act. Therefore, an analysis of

unregulated air pollutants and their potential impact is required as part of the

BACT analysis.

The second analysis involves energy impacts. The direct energy impacts of

the control alternatives are estimated in terms of energy consumption (BTUs,

kph, etc.). In addition, the impacts of relying on scarce fuels must be

considered because of the possibility of a change in availability in subsequent

years.

The third analysis involves evaluating the economic impacts of control

alternatives with primary consideration to the cost effectiveness (dollars per ton of

pollutant removed) for each option. The analysis generally includes an estimate

of the capital and annualized costs for each alternative based on vendor quotes and

established USEPA cost-estimating procedures. The analysis addresses both

average and incremental cost effectiveness for each alternative. Details of the

costing methodology are provided in Appendix C.

5.3.2 Enforceability

An emission limit must be proposed for each emission unit subject to

BACT and the emission limit must be federally enforceable. The emission limit

must be short-term and specific such that regulatory agency personnel can

determine compliance at any time.

5.3.3 Selection of Alternative Control Systems

The following alternative control systems were considered in the BACT

Gn.ABEND Powlak GENERAHONPROJECr
PSD PERMHAPPUCATlon

3
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analysis for the three combustion turbine generators (CTGs), the auxiliary boiler,

the emergency diesel generators, and the diesel fire pump :

> pox

Combination of Dry Low NOt (DLN) Combustion and
SCONOxTM technology.

Dry Low NOt (DLN) Combustion and Selective Catalytic
Reduction (SCR)

XononTm Technology

> so
Very low sulfur fuels

> TSP/PM

Good combustion practices/design

> CO
Oxidation catalyst
Good combustion practices/design

> VOC
Oxidation catalyst
Good combustion practices/design

The following alternative control systems were considered in the BACT

analysis for the cooling towers:

T8P/PML2
Drift eliminators/ good design.

Control devices similar in efficiency and function are not considered and

only those technologies which have been commercially demonstrated and for

which manufacturer guarantees are available have been analyzed.

GILA BEND Power GENERATION Pnonzcr
PSD PERMITAPPIJCA rlon
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5.4 SUMMARY

Table 5-1 summarizes the proposed BACT for the CTGs, auxiliary boiler,

emergency diesel generators, diesel fire pump, and cooling towers at the GBPGP.

This analysis reaches a conclusion on BACT for each of the criteria pollutants as

defined in 40 CFR 52.21.

The alternatives evaluated were based on the USEPA guidelines for the

top-down approach for BACT analysis. Technically feasible alternatives were

evaluated in the order of decreasing stringency.

5.5 COMBINED CYCLE COMBUSTION TURBINES

5.8.1 Background

The GBPGP is proposing to install three combined-cycle combustion

turbines that will provide base load electn'city to meet a growing demand in the

surrounding communities. The combustion turbines will exclusively combust

natural gas with a proposed annual operation of up to 8,760 hours.

Nitrogen Oxides (NOt)

5.5.-. I Background

Nitrogen Oxides (NOx) are formed during the fuel combustion process.

There are three types of NOt formations: thermal NOt, fuel bound NOt, and

prompt NOx. Thermal NOx is created by the high temperature reaction in the

combustion chamber between atmospheric nitrogen and oxygen. The amount that

is formed is a function of time, turbulence, temperature, and fuel-to-air ratios

within the combustion flame zone. The majority of NOx emissions result from

thermal NOx generation.

5.5."

GILA BEND POWER GENERATION PROJECT
PSD PERMITAPPUCA2'lon
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Fuel-bound NOt is created by the gas-phase oxidation of the elemental

nitrogen contained within the fuel. Its formation is a function of the fuel nitrogen

content and the amount of oxygen in the combustion chamber. Fuel-bound NOt

formation is a function of the fuel nitrogen content and the amount of oxygen in

the combustion chamber. Generally, natural gas fuel has negligible chemically

bound nitrogen with very little elemental nitrogen present. Therefore, little or no

fuel-bound NOt forms in turbine combustion with natural gas as the fuel source.

The last mechanism for NOx.formation, known as prompt NOt, occurs

primarily in other combustion sources that use fuel-rich combustion techniques.

The formation of prompt NOt occurs through several early reactions of nitrogen

molecules in the combustion air and hydrocarbon radicals in the fuel. The

reactions primarily take place within fuel rich flame zones and are usually

negligible when compared to the formation of NOx by the thermal NOx process.

Combustion turbines generally have high mixing efficiencies with excess air, so

rich combustion zones rarely exist. Therefore, the formation of prompt NOx is not

deemed a significant contributing factor towards NOx formation.

Since the formation of NOt is largely dependent on thermal NOx, several

control technologies employ teclmiques to reduce the precursors of NOx

formation or use catalysts to treat the post combustion emissions.

5.5.2.2 Discussion

Since the formation of NOt is largely dependent on thermal NOt, several

control technologies employ techniques to reduce the precursors of NOt

formation or use catalysts to treat the post combustion emissions. There are three

types of emission controls for natural gas-fired turbines. The least effective is wet

controls, which uses steam or water injected into the combustion zone to reduce

the ambient flame temperature thus controlling NOx formation. Dry controls use

Gu.A BEND POWER GENERATION PROJECT
PSD PERMITAPPLICA Tlon
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advanced combustor design to suppress NOt formation. Dry controls include the

standard dry low NOX. Post-combustion catalytic controls that selectively or

non-selectively reduce NOt include selective catalytic reduction (SCR) and the

SCONOxT" technology developed by Goal Line Environmental Technologies

LLC. The following subsections present the discussions of the technologies,

which were evaluated for NOt control for the GBPGP.

5.5.2.3500.v0.."' Tee/nzologr

A combination of DLN combustion and SCONOxTM technology

was evaluated for the NO, control for the combustion turbine generators.

ABB Alston Power Environmental Systems (AAP) has licensed the

SCONOxTM technology from Goal Line Environmental Technologies for

NO, abatement on combined cycle gas turbines.

The SCONOxTM system is a pollution control technology that

utilizes a catalyst for the reduction of CO and NOt. The system uses no

ammonia, and can operate effectively at temperatures ranging from 300°F

to 700°F, making it suited for both new and retrofit applications. Because

the inputs that are needed to run SCONOxTM (Hamal gas, water, steam,

and electricity) are already present at most power plants, the logistics of

plant operation do not change when the system is installed.

The scone,Tm catalyst works by simultaneously oxidizing CO to

CO2,NO to NO2, and then absorbing NO2 onto.its surface through the use

of a potassium carbonate absorber coating. These reactions are shown

below, and are referred to as the "Oxidation/Absorption Cycle."

CO + %O2 9 co,

NO + %O2 -> N02

GILA BEND POWER GENERATION PROJECT
PSD PERMITAPPLICA rlon
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2no2 + K2co 9 coz + Know + KNO,

The CON in the above reactions exhausts through the stack. Note

that during this cycle, the potassium carbonate coating reacts to form

potassium nitrites and nitrates, which are then present on the surface of the

catalyst. The SCONOxTM catalyst must be regenerated to maintain

maximum NOt absorption. The carbonate absorber coating on the surface

of the catalyst absorbs nitrogen compounds, and the catalyst must enter the

regeneration cycle.

The regeneration of the SCONOTM catalysts accomplished by

passing a controlled mixture of regeneration gases across the surface of the

catalyst in the absence of oxygen. The regeneration gases react with

nitrites and nitrates to form water and elemental nitrogen. Carbon dioxide

in the regeneration gas reacts with potassium nitrites and nitrates to form

potassiiun carbonate, which restores the absorber coating on the surface of

the catalyst. The reaction that occurs during the regeneration cycle is

shown below.

Know + KNO, + 4H2 + CON -> K,co, + 4H2o + no

Water (as steam) and elemental nitrogen are exhausted Mough the stack

instead of NOt, and potassium carbonate is once again present on the surface of

the catalyst, allowing the oxidation/absorption cycle to begin again. There is no

net gain or loss of potassium carbonate after both the oxidation/absorption cycle

and the regeneration cycle have been completed. The process operates as a true

catalyst. A regeneration cycle typically is set to last for three to seven minutes, so

i
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each section is in the oxidation/absorption cycle for twelve to twenty eight

minutes

The technology for producing a regeneration gas containing a dilute

concentration of hydrogen Hom natural gas is well developed, and there are

numerous reactions by which this can be accomplished. For installations below

450°F the SCONOxTM system uses an inert gas generator for the production of

hydrogen and carbon dioxide. The regeneration gas is diluted to under 4%

hydrogen using steam as a carrier gas, the typical system is designed for 2%

hydrogen. The appropriate reaction for producing regeneration gas is listed below.

CHI + %of + H,o 9 coz + 3H2

For installations with operating temperatures greater than 450°F, the

catalyst can be regenerated by introducing a small quantity of natural gas with a

carrier gas, such as steam, over a steam reforming catalyst and then to the

SCONOxTM catalyst. The reforming catalyst initiates the conversion of methane to

hydrogen, and the conversion is completed over the SCONOxTM catalyst. As per

manufacturers information, the application of SCONOxTM in conjunction with

DLN combustion can reduce the NO emissions to 2.0 ppmvd @ 15% O2.

scono,T'*' technology is commercially available. However, cost effectiveness

and feasibility of the NO, control for long-term operations has not yet been

demonstrated.

A listing of permitted facilities from the RBLC is provided in Appendix B.

A review of a RBLC indicates that no permits have been issued for combined

cycle combustion turbines tiring natural gas using SCONOxTM technology.

Economic Impacts

The calculated average cost effectiveness of scono,T" technology with

DLN combustion is $148,288/ton NOx removed (refer to Table 5-2). However,

GILA BEND Pownk GENERATION PNOJECr
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this does not include other operating and maintenance costs expected due to

malfunctioning of catalyst regeneration process nor the economic impacts of

forced outages to handle those events. The application of SCONOxTM for the

GBPGP will not be feasible because of the economic impact

5.5.2.5 SCR
The GBPGP proposes the use of combination of dry low NOt (DLN)

combustion and selective catalytic reduction (SCR), which represents the most

stringent commercially available NOt control techNology. Therefore the other

least effective controls will not be analyzed.

The SCR will be added as a post combustion treatment for NOt emissions

by injecting ammonia (NH3) into the turbine exhaust stream and upstream from

the catalyst unit. The SCR unit houses a catalyst typically made from noble

metals, base metal oxides such as vanadium arid titanium, and zeolite based

material. The ammonia injected exhaust stream enters and reacts.with the catalyst

beds to form N_, and H2O. The following equations describe the reactions, which

govern the overall process:

Ono + 4nH3 + 02 -> in: + 6H20

6no2+ 8tH, ->7N2 + 12H20

NH; + 02 -> NOt + H20

The first and second equation reflects the NOt reduction reaction. The

third equation reflects injection of ammonia into high temperature flue gas above

the optimum reaction temperature. At these high temperatures, NOt emissions

increase and the reaction is counter-productive. Therefore, the reaction

mechanisms involved in the process are very temperature-sensitive and can be

used tO reduce NOt only over a narrow temperature window.

GILA BEND POWER GENERATION PROJECT
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Efficient operating temperature ranges vary for each type of catalyst

material. The noble metal catalysts optimum temperature range is 400 to 700°F,

but this range can be lower than what is required to reduce NOt with minimum

ammonia slip. The vanadium-titanium catalyst operates at a slightly higher range

of temperature, 450 to 800°F, which makes it most suitable for a combined cycle

base load facility. The zeolite-based catalysts have even a higher operating

temperature range of 800 to 1,l00°F. Ideally the SCR would be located withinthe

HRSG where the temperature is typically stable, thus providing temperatures

within the optimum range of the vanadium-titanium catalyst. The application of

an SCR unit will successfully attain a NOx emission of 3.0 ppmvd at 15 percent

oxygen. This will result in a maximum NOt emission rate of 20.0 pounds per

hour at full load from each combustion turbine generator.

One possible adverse environmental impact of this NOx control system is

ammonia slip. One possible cause of ammonia slip occurs when the exhaust

temperature falls outside the optimum catalyst reaction range. A second cause

occurs when the catalyst itself becomes prematurely fouled or exceeds its life

expectancy. Some ammonia slip will occur regardless of the efficiency of the unit

due to the SCR manufacturer's recommendation to inject NH, above what is

stoichiometrically required. This associated ammonia slip will be designed to not

exceed 10 ppm to insure that the proposed NOx emission level is met.

A review of a RBLC for combined cycle combustion turbines firing

natural gas indicates BACT emission limits ranging &om 4 to 10 ppm, based on

the application of SCR technology. A listing of permitted facilities from the

RBLC is provided in Appendix B.

There are potential environmental impacts associated with the SCR

system, although they are not significant. One, as mentioned before, is the

ammonia slip, which will be designed to not exceed 10 ppm. Proper control of the

GILA BEND POWER GENERATION PROJECt
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ammonia injection will minimize the ammonia slip well below the designed

maximum and will maximize NOt reduction. The second potential environmental

impact is a negligible amount of ammonia salt precipitation, which can be emitted

to the atmosphere. The ammonia salt formation is the function of the fuel-bound

sulfur content and the amount of excess ammonia in the catalyst bed. The catalyst

forms sulfur trioidde, which then mixes with water vapor to form sulfuric acid,

which oxidizes the sulfur dioxide in the exhaust stream. This acid then reacts with

the free or unreached ammonia to form ammonia salts that can agglomerate in the

exhaust stream as it cools. The potential for formation of ammonia salts is

minimal due to the low sulfur content of natural gas. The third environmental

impact is associated with the transportation, handling and storage of aqueous

ammonia, which can result in potential spills and evaporation of ammonia into the

atmosphere. The overall risk of this occurrence is considered low. There are no

anticipated environmental impacts associated with the spent catalyst material,

because the metal is shipped back to the manufacturer for recycling.

5.3.7.6. XonoIzr"

XononTm is an emerging emission control technology that has been

introduced commercially by Catalytica, Inc. This technology uses catalytic

combustion to reduce NOt emissions Hom gas turbines to 3-5 ppm. According to

Catalytica, XononTm has successfully reduced NOt emissions to 3 ppm in

laboratory and pilot tests on small turbines.

Xononw uses fla.meless combustion to bum natural gas and requires no

down-stream cleanup device to reduce NOt emissions. This technique prevents

the formation of thermal NOt during the combustion of fuel and avoids the need

for ammonia injection, as with SCR. XononTm may be retrofitted to existing

turbines because it replaces the diffusion or lean pre-mix combustion cans.

GILA BEND Power GENERATION PRo.mcr
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In the XononTm technology, a fuel and air mixture is oxidized across

several small catalyst beds, which combusts the fuel at a temperature lower than

that at which thermal NOt is formed. A partial flame is used downstream to

complete the combustion process where unavoidable small amounts of NOt are

formed. The XononTm catalyst will age with time, as with other catalyst.

However, the XononTm catalyst can be easily replaced with a combustor

replacement. _

Currently, XononTm is not available for large industrial gas turbines such

as the GE Frame UFA. According to a press release from Catalytica, GE and

Catalytica are collaborating on the Pastoria Energy Facility project in Bakersfield,

California to adapt the XononTm technology to fit the GE Frame UFA turbines.

The project is expected to begin construction in 2001 and enter commercial

operations by the summer of 2003. However, presently GE does not offer a

XononTm combustor on any large industrial turbines. Xononm is not considered

to be a commercially available control technology for the GBPGP. Furthermore,

GE nor Catalytica could provide cost data for the XononTm technology and

therefore was not considered a viable control alternative for this project.

5.5.2.3 Conclusion and BA CT Delermilzufio/1

The GBPGP proposes a NOt emission limit of 3.0 ppmvd at 15% oxygen

for combustion turbine generators. The emissions will be controlled by utilizing a

combination of DLN combustion and SCR. There are no anticipated adverse

environmental impacts associated with this control technology. This combination

of DLN combustion and SCR represents the most stringent technically feasible

control technology and thus is proposed as BACT.
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5.5.3 Carbon Monoxide (CO)

5.5.3. I Introduction

Combustion turbines -are designed to combust fuel as completely as

possible by incorporating good combustion practices including proper air-to-fuel

ratio and a design that adequately accounts for time, temperature, and turbulence

conditions within the combustion zone. Three applicable CO control techniques

have been idenUiedfor combustion turbines. SCONOxTM, catalytic oxidation, and

efficient combustion/ design technology are viable possibilities for CO emissions

controls. The application of SCONCxTM technology is not feasible for NO,

control, therefore not considered for CO control.

5.5.3.2 Cmalvtic Oxidation Teclmologr

Catalytic oxidation of CO is a technically proven control alterative for

combustion turbines, however, it has primarily been used to meet specialized

requirements such as Lowest Achievable Emission Rate (LAER), typically in

areas that are designated as non-attainment for CO.

5.5.3.3 Catalytic Oxidation Economic, Environmental, and Energy
Impacts

The installed capital cost associated with catalytic oxidation is $2,l 12,668

and the annualized cost is $856,086 per turbine when firing natural gas. The cost-

effectiveness is $9,638 per ton CO removed. These cost impacts are considered to

be excessive.

The energy impact is the result of pressure loss Mouth the catalyst, which

reduces the turbine power output. The estimated annual energy impact is $36,059.
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A summary of the capital cost, annual cost-effectiveness,

environmental and energy impacts of catalytic oxidation to control CO emissions

are presented in Table 5-3.

cost,

5.5.3.4 8.4CT Conclusion

The CO emission rate under maximum load conditions will be limited to

17 ppmvd when Bring natural gas. A review of EPA's RBLC database (Appendix

C) indicates that other combustion turbines that utilize natural gas have been

issued permits with BACT-based CO emissions in the range of 3 to 60 PPM

(based on full load operation). Given the regional air quality conditions and the

fact that the predicted maximum impact of CO emissions on the surrounding

environment will not be significant, the proposed emission limits are believed to

be representative of a top level of emission control. There are no expected

adverse economic, environmental or energy impacts associated with the proposed

control alternative. Thus good combustion practices/design are proposed as

BACT for CO emissions from the combustion turbines.

5.5.4 Sulfur Dioxide (S021

Control techniques available to reduce SON emissions include flue gas

desulfurization (FGD) systems and the use of low sulfur fuels. A review of the

RLBC indicates that while FGD systems are common on boiler applications, there

are no mown FGD systems on combustion turbines Thus, the use of an FGD is

rejected as a BACT control alternative.

The GBPGP will utilize natural gas in the turbines. The maximum

estimated SON emissions would be 0.003 lb/MMBtu for the turbines. The use of

very low sulfur fuel has an established record of compliance with applicable

regulations. NSPS, subpart establishes maximum allowable S02 emissions

associated wide combustion turbines and requires either an S02 emission
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limitation of 150 PPM or a maximum fuel content of 0.8 percent by weight (40

CFR Part 60, Subpart GG). The estimated emissions for these units are

summarized in Table 7-1 and show that the emissions will be significantly less

than the NSPS limit. Therefore, the very low SON emission rate that results from

the use of natural gas is proposed as BACT for the turbines. There are no

expected adverse environmental or energy impacts associated with the proposed

control alterative.

5.5.5 Volatile Organic Compounds (VOC)

Catalytic oxidation of VOC is a technically proven control alterative for

combustion turbines, however, it has primarily been used to meet specialized

requirements such as LAER, typically in areas that are designated as non-

attainment for ozone. Catalytic oxidation can achieve a VOC reduction efficiency

of 50 percent with VOC compounds larger dram ethane. Since natural gas is

comprised of over 92 percent methane, a significantly smaller compound than

ethane, the reduction efficiency by this technology when tiring natural gas is

exaggerated. However, the cost analysis is conservatively based on the 50 percent

reduction efficiency. Good combustion practices include proper air-to-fuel ratio

and design that adequately accounts for time, temperature, and turbulence

conditions within the combustion zone.

The cost effectiveness of catalytic oxidation is $142,238 per ton VOC

removed and is considered to be excessive. The energy impact is the result of

pressure loss through the catalyst, which reduces the turbine power output. The

annual energy impact is assessed at $53,286. These cost impacts are considered to

be prohibitive.

A summary of the capital cost, annual operating cost, cost-effectiveness,

environmental and energy impacts of catalytic oxidation to control VOC
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emissions is presented in Table 5-4. The capital and operating costs elements for

the catalytic oxidation system will be the same as for the CO catalyst and are

contained in Appendix D. Because of the adverse economic and energy impacts,

catalytic oxidation is rejected as a BACT control alternative.

Almost all of the recent permits listed in the RLBC database (Appendix B)

indicate that good combustion practices/design is the preferred mediod ofVOC

control on combined cycle combustion turbines. The maximum estimated

unburned hydrocarbons emissions concentration is 1.4 ppmvw at 15 percent

oxygen from the CTG. The VOC emission concentration will be less than the

unburned hydrocarbon concentrations. The slight difference in concentration is

due to the differences inherent in the combustion sources. There are no expected

or energy impacts associated wi th good

combustion practices/design. Thus, good combustion practices/design is proposed

as BACT for control of VOC emissions for the combustion turbines.

adverse economic, environmental,

5.5.6 Total Suspended Particulates/PMI,,

Total suspended particulates (TSP) and particulate matter less than 10

micrometers (PMI0) will occur from the combustion of natural gas. The EPA's

AP-42, Fifth Edition, Supplement B, Section 3, considers particulate matter from

natural gas combustion to be less than 1 micron, so all emissions are considered as

PM1o- The PM,0 emissions f rom the combustion of  natural  gas wi l l  resul t

primarily Hom inert solids contained in the unburned fuel hydrocarbons, which

agglomerate to form particles. PMI0 emission rates from natural gas combustion

are inherently low because of very high combustion eff iciencies and the clean

burning nature of natural gas. Therefore, use of natural gas is in and of itself a

highly efficient method of minimizing emissions. The maximum estimated PM1o

emission rate is 0.023 lbs/MMQBtu. Based on the EPA's RACT/BACT/LAER
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Clearinghouse (RBLC) database, there are no BACT precedents that have

included an add-on TSP/PMn, control requirement for natural gas-tired

combustion turbines. Therefore, BACT for PMI0 emissions from the combustion

turbines is proposed to be the use of a low ash fuel and efficient combustion. This

BACT choice will meet any reasonable opacity standard. Typically, plume

opacity is not an issue for this type of facility as the exhaust plumes are nearly

invisible except for the condensation of moisture during periods of low ambient

temperature. There are no expected.adverse environmental or energy impacts

associated with the proposed control alterative.

5.6 AUXILIARY BOILER

5.6.1 Background

One natural gas-tired boiler will be installed to provide an alternate source

of steam for facility heating and soft starting the combustion turbine systems. The

auxiliary boiler has a rated heat input of 33 million BTUs per hour. The auxiliary

boiler  will fire a maximum of 8,760 hours per year and will vent through a

separate stack.

5.6.2 Nitrogen Oxides (NOt)

The boiler design will incorporate Low NOt burners for NOt control,

which is common for auxiliary boilers. Due to the intermittent use of this boiler,

the use of Low NOt burners is proposed as BACT for NOt control of the

auxiliary boiler. The estimated NOt emissions rate is 0.12 lb/MMBTU. No

expected adverse environmental or economic impacts are associated with this NOt

control technology.
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5.6.3 Carbon Monoxide (CO)

The control technologies evaluated for use on the natural gas-iired

auxiliary boiler include catalytic oxidation and proper boiler design/good

operating practices. The cost of add-on controls on intermittently operated

facilities is prohibitive.

However, controlling boiler-operating conditions can minimize carbon

monoxide emissions. This includes proper burner settings, maintenance of burner

parts, and sufficient air, residence time, and mixing, for complete combustion.

The maximum estimated CO emission rate is 0.152 lb/MMBtu. Thus, boiler

design and good operating practices are proposed as BACT for controlling the CO

emissions iron the auxiliary boiler. The proposed BACT will not have any

expected adverse environmental or energy impacts.

5.6.4 Sulfur Dioxide (SON)

Control techniques available to reduce SON emissions include flue gas

desulfurization (FGD) systems and the use of low sulfur fuels. A review of the

RLBC indicates that while FGD systems are common on boiler applications, they

are not common with boilers firing very low sulfur fuels, such as natural gas.

FGD systems are not cost effective because the S02 emissions are already

minimal. The estimated SON emission rate is 0.03 pounds per hour. Thus, the use

of an FGD system is rej ected as a BACT control alternative.

Therefore, the use of natural gas is proposed as BACT for the auxiliary

boiler. There are no expected adverse environmental or energy impacts associated

with the proposed control alternative.

5.6.5 Volatile Organic Compounds (VOC)

The control technologies evaluated for use on the natural gas-fired

auxiliary boiler include catalytic oxidation and proper boiler design and good
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combustion practices. The cost of add-on controls on intermittently operated

facilities is prohibitive However, optimizing boiler-operating conditions will

minimize VOC emissions. The maximum estimated VOC emission rate is 0.016

lbs./M]\»IBtu. Thus, boiler design and good operating practices are proposed as

BACT for controlling VOC emissions from the auxiliary boiler. The proposed

BACT will not have any expected adverse environmental or energy impacts.

5.6.6 Total Suspended Particulates/PM",

Since the auxiliary boiler will fire natural gas, the same properties that

applied to the combustion turbines will also apply to this application. The

maximum estimated TSP/PMn, emission rate is 0.0102 lbs/MMBtu. The EPA's

RACT/BACT/LAER Clearinghouse (RBLC) database indicates that there are no

BACT precedents for natural gas-fired boilers requiring add-on controls for

TSP/PMn, emissions.

Therefore, BACT for TSP/PM", is proposed to be the use of a low ash fuel

and efficient combustion. Opacity is also not an issue with this type on of

application, except for the condensation of moisture during periods of low

ambient temperature. There are no expected adverse environmental or energy

impacts associated with the proposed control alterative.

5.7 EMERGENCY DIESEL GENERATOR

5.7.1 Background

One emergency diesel generator will supply power to the turbine's

auxiliaries in the event that an emergency shut down of the unit is required or

there is a power outage The heat input for the emergency diesel generator is

estimated to be 5.6 MlvIBtu per hour. The annual operating time is estimated to be.

less Dian 500 hours, and typically only 30 minutes of test firing per week.
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5.7.2 Total Suspended Particulates/PM,"

These units, l ike the turbines and auxil iary boiler, emit particulates

consisting of ash in the fuel and residual carbon and hydrocarbons caused from

incomplete combustion. A review of EPA's RBLC, Appendix C, shows that good

combustion control was the most stringent precedent set for this application. The

TSP/PM,0 emissions are estimated not to exceed 1.1 lbs/hr.

Therefore due to the very low operating hours of  these units, good

combustion control and engine design are proposed as BACT. The proposed

BACT will not have any expected adverse environmental or energy impacts.

5.7.3 Nitrogen Oxides (NO)

A review of the RACT/BACT/LAER Clearinghouse indicates that

emergency diesel generators have not been required to install additional NOt

controls because of intermittent operation.

An uncontrolled NOt emission of 15.5 lbs/hr for the emergency diesel

generator is based on engine design and is proposed as BACT. The proposed

BACT will not have any expected adverse environmental or energy impacts.

5.7.4 Carbon Monoxide (CO)

The control technologies for CO emissions evaluated for use on the

emergency diesel generators are catalytic oxidation and proper design to minimize

emissions. Because of the intermittent operation and low emissions, add-on

controls would be prohibitively expensive. Thus, engine design ~is proposed as

BACT for controlling the CO emissions Hom the emergency diesel generators.

An estimated CO emission of 3.34 lbs/hr is proposed as BACT. The proposed

BACT will not have any expected adverse environmental or energy impacts.
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5.7.5 Sulfur Dioxide (SOI)

The only known SON control technique for use on the emergency diesel

generators is the use of low sulfur fuel. An SO, emission limit of 1.1 lbs/hr based

on low sulfur fuel is proposed. Therefore the use of low sulfur fuel is proposed as

BACT for SON emissions. There are no expected adverse environmental or energy

impacts associated with this proposed BACT.

5.7.6 Yolatile Organic Compounds (VOC)

The control technologies for VOCs are catalytic oxidation and proper

design to minimize emissions. Because of the intermittent operation and low

emissions, add-on controls would be prohibitively expensive. An emission of

1.24 lbs/hr is estimated. Thus, engine design is proposed as BACT. The

proposed BACT will not have any expected adverse environmental or energy

impacts.

5.8 DIESEL FIRE PUMP

5.8.1 Background

The diesel Ere pump will supply water to the tire protection system in the

event the electrical pumps fail. The fire protection system provides fire

suppression and elimination to the entire facility. The heat input for the diesel

powered fire pump is estimated to be 3.0 MMBtu per hour and the estimated

annual operation will be less than 500 hours and typically only 30 minutes of test

firing per week. The BACT determinations for all affected pollutants are

discussed below.

5.8.2 Nitrogen Oxides (NO)

A review of the RACT/BACT/LAER Clearinghouse indicates that

emergency/backup diesel-powered lire pumps generally have not been required to
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employ any additional NOt controls because of the intermittent operation and low

emissions. An uncontrolled NOX emission limit of 12.4 lbs/hr is proposed as

BACT. The proposed BACT will not have any expected adverse environmental

or energy impacts.

5.8.3 Carbon Monoxide (CO)

The control technologies for CO evaluated for use on the diesel-powered

fire pump are catalytic oxidation and proper design. However, the cost of add-on

controls on intermittently operated facilities is prohibitive. Thus, engine design is

proposed as BACT for controlling the CO emissions from the diesel-powered fire

pump. An uncontrolled CO emission limit of 2.7 lbs/hr is proposed as BACT.

The proposed BACT will not have any expected adverse environmental or energy

impacts.

5.8.4 Sulfur Dioxide (SO_.)

The only known SO_2 control technique for use on a diesel fire pump is the

use of low-sulfur diesel fuel. An SO, emission limit of 0.82 lbs/hr is proposed.

Therefore, the use of low sulfur diesel fuel is the proposed BACT. The proposed

BACT will not have any expected adverse environmental or energy impacts.

5.8.5 Volatile Organic Compounds (VOC)

The control technologies for VOCs are catalytic oxidation and proper

design to minimize emissions. Because of the intermittent operation and low

emissions, add-on controls would be prohibitively expensive. Thus, engine design

is proposed as BACT. A VOC emission limit of 1.0 lbs/hr is proposed. The

proposed BACT will not have any expected adverse environmental or energy

impacts.
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5.8.6 Total Suspended Particulates/PM,,,

Control technologies available for TSP and PMn, include filters suchlas

particulate traps, proper engine design, and fuel additives and/or modifications.

Because the uncontrolled emission rates of TSP and PM", are estimated to be only

0.9 lbs/hr, a.ny particulate controls will be prohibitively expensive. Therefore,

proper engine design is proposed as BACT for particulate emissions &om the

diesel ire pump The proposed BACT will not have any expected adverse

environmental or energy impacts.

5.9

Prediction Code",

COOLING TOVVERS

5.9.1 Background

The cooling towers will be multi-celled, mechanical draft, counterflow

type with an associated liquid drift. This drift is a source of particulate emission,

caused by dissolved and suspended solids inherently contained within the liquid

droplets. The water droplets then will evaporate allowing the particulates to

agglomerate. The particle sizes are mostly in the 20 to 30 micron range,

according to a 1984 EPRI report titled "User's Manual: Cooling-Tower-Plume

Section 4, Pg. 4-1 .

The annual operating time is expected to be 8,760 hours.

determination for particulates is discussed below.

The BACT

5.9." Total Suspended Particulates/ PM",

There are no techmlcally feasible alternatives that can be insta1led on the

cooling towers, which specifically reduce particulate emissions, however, cooling

towers are typically designed with drip elimination features. The drift eliminators

are specially designed baffles that collect and remove condensed water droplets in

the air stream. These drift eliminators, according to a review of the EPA's RBLC,
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can reduce drift to 0.0015 percent to 0.004 percent of cooling water flow, which

reduces particulate emissions.

Therefore the use of drift eliminators to attain an emission rate of 11.2

lbs/hr is proposed as BACT for cooling tower particulate emissions. The

proposed BACT will not have any expected adverse environmental or energy

impacts.

5.10 PROPOSED COMPLIANCE .DEMONSTRATION METHODS

The proposed compliance demonstration methods, including the averaging

period, compliance method, and frequency, are shown in Table 5-5. The

compliance methods include the initial performance testing and continuous

emissions monitoring.
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APPENDIX TABLE A-4
COOLING TOWER EMISSION CALCULATIONS

GILA BEND P0 WER GENERA TION PROJECT
GILA BEND, ARIZONA

Potential C
Circulating

Water Flow

(rpm)
181.800/ tower

Water

Density

(lbs/gal)

8.345

voling Tower Emission Calculations 2
Percent Drift Assumed

from Coolant TDS

(%) (PPM)
0.003 4.080

Estimated

TSP Emissions

(lbs/ hr)

11.14

Note:
(l) TDS based on 12.000 PPM from AF-42. Chapter 13 and then subsequently reduced by 34% to account for :canal

particulate in the TSP range of 10 la 100 microns. This size disuibudon was neoned in an EPR] docluncnt called that all panicle
Usei*s Manual: Cooling-Tower-Plume Prediction Code. Table 4-1, pg. 4-4. The EPR! document also states emissions

are above 10 microns.
(2) Emissions are per cooling tower per turbine.

(3) Per cooling tower with 4 cells.

I

Gila Bend Power Generation Project
PSDPermit Application

03/31/2000 / Appendix A
3962-001
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LA WRENCECOUNTY PO WER PROJECT
LAWENCE COIUVTK INDL4NA

Sample Calrrulafirms

Air FIQw DeLermina[iQn: Convert the mass flow rate of the CTG with ductbumers on to afr at 10F and at base load.
' .

Using ideal gas law,

Qadm
(NaG+oa) x (0.73 arm-cfnbmol-R) x (173+460 R)

lPsite arm) x (60 min/hr)

where,

Psite = (14.36 psi) x(1 arm/ 14.7psi)
=0.977 arm

NcTG+oe= Qms, / M-W-exhaust =(3,788,000 lb/hr) / (28.46 lb/lbmole [MW calczdatedlmm vendorsupplied peribrmance sheets)
: 133,099.1 Ibmole/hr

where,
Q M : QCTG + QdudNumer F3,763,000 In/hr + 25,000 In/hr

: 3,788,000 lb/hr
Nendor supplied data)

Therefore,
Q..,.u.. =1.049.194 n'/ min

ll. CO Concentration' CO concentrationis calculated similar tostatement ll, except M.W.¢0 =28 IbAbmol

Ill.S04 Concentration' Calculate S02 mass emissions at 10F (ambient) and at base load for a CTG with ductburners on.
Solution'

Given,
Emission factor = 0.006 In/MMBtu (emission factor taken from Ap-4z, Supplemental D with a factor of safety of 10 aaaea)

€1soz. mass = (emission fader) x (combined heat input of CTG and DB)
: (0.006 lb/MMB!U) x (1,698 + 300 MMBtu/hr)
= M.92]hlh[

IV. VOC Concentration' VOCconcentration is calculated similar to statement II,exceptM.W.(,5 methar»e)CH4 = 16 Ibhbmol

v. Ammonia Frpissinns: NH, is based on a conservative maximum emission of 10 PPM and the following EPA equation from
AP-42 Appendix A.

C PPM
14.36

14.7 psi
x (60 min/hr) x(8,760 hrs/year)

TPY

520 R[pH, M.w.] x(Air Flow,acfm)x [ (450+ ] x ( I

[3854 x 10°] x (2,000 lbs/ ton)

Lawrence County Power Project
PSD Permit Application

I.

03/31/2000 / Appendix A
2618-009



Appendix B
BACT SURVEY RESULTS

The BACT survey is the first key step in performing a BACT analysis in

accordance with the "top down" approach suggested by the Environmental

Protection Agency (EPA). That approach requires a source to identify the most

stringent emission limit previously approved by the appropriate regulatory agency

for similar or identical units and determine its technical feasibility. The most

stringent emission limits is the Lowest Achievable Emission Rate (LAER) and is

the most stringent limit or standard of performance that is achievable by a class or

category of emission sources. LAER analyses do not typically consider the

economic impacts in the analysis, LAER analyses consider cost if the associated

level of control is so great that the new major source could not be built.

If a source elects to install equipment to meet LAER, no further analyses

are necessary. Thus, the results of this BACT survey provide a basis for the

BACT analysis and the preliminary design.

The approach followed in performing the BACT survey for the GBPGP is

described below:

> The RACT/BACT/LAER (RLBC) Clearinghouse on EPA's Bulletin
Board System was searched for all simple cycle combustion turbines. The
Clearinghouse is a compilation of RACT/BACT/LAER emission limit
determinations voluntarily submitted by air pollution control agencies
throughout the United States.

L

r > Combined cycle combustion turbines were further categorized into the
subset of natural gas-fired and oil-fired turbines, which were then sorted
by pollutant.

> A summary of the natural gas-iired combined cycle combustion turbines
contained in the database as provided.

> In addition to the EPA Clearinghouse search, EPA and State agency
personnel were contacted to obtain additional information project
status, compliance demonstrations, etc.

1

G11.A BEND Powl~:R GENERAUONpRo.rEcr
PSD Permit Application
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APPENDIX C

Cost Estimation Methodology for BACT Analysis

The cost estimating approach used in this report is consistent with that

presented in the EPA documents, EAB Control Cost Manual, Control

Technologies for Hazardous Air Pollutants, and OAQPS Control Cost Manual" -. 3.

That is, the capital cost estimation procedure is a "factored" or "study" estimate.

For this type estimate a reliable estimate of the total purchased cost is calculated or

a quote is obtained from a vendor and predetermined factors are applied to

determine all other capital cost elements.

The total capital investment is the sum of the total purchased equipment

cost, the total direct installation cost a.r1d the total indirect cost. Purchased

equipment costs represent the estimated delivered cost of the control device,

auxiliary equipment, ins ertion, structural support, freight, and taxes.

Control device costs were obtained from vendors and the open literature.

Auxiliary equipment consists of all structural, mechanical and electrical

components required for efficient operation of the device. These include

interconnecting ductwork, fans, stacks, tanks, pumps, piping, and motors.

Auxiliary equipment costs are not always included in the basic equipment quotes

from the vendors. The costs of instrumentation, structural support, and freight, are

then calculated as a fraction of the basic equipment and auxiliaries cost. Each

direct and indirect installation cost may then be calculated as a fraction of the total

purchased equipment cost.

Installation costs consist of the direct expenditures for materials and labor

for foundations and supports, erection and handling, piping, electrical, painting,

insulation, and site preparation, and the indirect costs for contractor's engineering

and supervision, construction and Held expenses, construction fees, contingencies,

start-up, and performance tests. These installation costs are expressed as a Nmction

1 EPA -EAB Consol Cost Manual (Third Edition), EPA - 450/5-87-001A, February 1987.
2 EPA - Control Technologies for Hazardous Air Pollutants, EPA - 625/6-86-014,

September 1986.
3 EPA -OAQPS Control Cost Manual (Fourth Edition),EPA - 450/3/90/006, January 1990.

GILA BEND Power GSNERAT1ON Pron-:cr PAGEC-I
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APPENDIX C

of the total purchased equipment cost. The factors were based on the assumption

that the installation is performed by an outside contractor and not by plant

personnel.

Annualized Costs

Annualized costs are developed using vendor's estimates and operating

data in the literature. Annualized costs are comprised of the direct operating costs

of materials and labor for maintenance, operation, supervision and utilities and

waste disposal, and the indirect operating charges including plant overhead,

general administration, and capital charges.

Labor and material costs for operation, supervision and maintenance will

vary depending on the system type, degrees of system automation, and operating

time. Operating labor is generally reduced with increased system automation. The

maintenance costs of well-designed and maintained control equipment are low.

Utility costs for the control device and auxiliary equipment are based on the total

annual consumption, unit costs and vendor estimates.

Indirect operating costs include the cost of  plant overhead, general

administration (G&A), and capital charges. G&A is a direct function of the total

capital cost. Overhead is a function of labor. The capital recovery cost, or capital

charge, is based on the operat ional  l i f e of  the system interest  and capi tal

depreciation rates, and total capital cost. These charges are based on the capital

recovery factor (CRF) defined as:

CRF = I (1 + D n

(1 + 1) n _ 1

I = the annual interest rate

n = the equipment life (years)

Based on these costs estimating procedures, capital and annualized costs

have been estimated for each flue gas control alternative reviewed. It is important

where :

GILA BEND Powsk GSNENAT1ON PROJECt
PSD Penni! Application

PAGE C-2
APX-C - Tcxl.doc



APPENDIX C

to recognize that the costs presented are budgetary estimates, provided for

comparative purposes only, and are not final costs.

GILA BEND POWER GENERATION PROJECT
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EXECUTIVE SUMMARY

Power Development Enterprises, Inc. is proposing to construct a

nominal 750-megawatt combined cycle, natural gas fired electric power

generation facility in Maricopa County, Arizona. The facility, the Gila Bend

Power Generation Station, will be located approximately 60 miles southwest

of Phoenix in the town of Gila Bend, Arizona. The proposed power

generation facility will be a new major source and will be subject to the

Prevention of'Signiiicant Deterioration (PSD) regulations contained in 40

CFR Part 52.21. As part of the permit application process, the PSD

regulations require modeling of air pollutant emissions from the proposed

facility to evaluate ambient air quality impacts. This modeling protocol

contains information on the proposed modeling approach including a

description of the site, model input data, meteorological data, and other

assumptions and information that will be used to complete the modeling

analysis.

PSD MONEUNG PRoTocoL
Gila Bend Power Generation Station
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SEc17on1.0

INTRODUCTION

1.1 PROJECT DESCRIPTION

Power DevelOpment Enterprises, Inc. is proposing to construct a

nominal 750-megawatt combined cycle electriC power generation facility in

Maricopa County, Arizona. This facility, the Gila Bend Power Generation

Station, will be located approidmately 60 miles southwest of Phoenix in the

town of Gila Bend, Arizona.

Upon completion, the power generation facility will consist of three

combined cycle combustion turbine generators (CTG), three heat recovery

steam generators (HRSG), one natural gas-fired auxiliary boiler, one

emergency diesel generator, one diesel fire pump, cooling towers and

ancillary equipment. The CTG's will be fired exclusively with natural gas.

1.2 REGULATORY EVALUATION

The proposed facility will be a new major source of air pollutant

emissions located within an area that is in attaimnent with all established

national ambient air quality standards (NAAQS) for criteria pollutants. As

such, the facility is subject to the Prevention of Significant Deterioration

(PSD) regulations prescribed under 40 CFR Part 52.21. The PSD regulations

impose permitting requirements and specific standards regarding air

emissions from the proposed facility. Estimated annual emission rates for the

proposed facility and PSD significant emission rates are shown in Table 1-1 .

As shown in Table 1-1, estimated emissions of carbon monoxide (CO),

nitrogen oxides (NOt), sulfur dioxide (SO2), particulate matter less than 10

microns in diameter (PMN), and volatile organic compounds (VOC) from the

proposed facility exceed the PSD significant emission rates. To satisfy PSD

requirements, an air quality modeling analysis will be performed for

PSD MODELING PROTOCOL
Gila Bend Power Generation Station

Page I-I



Pollutant Estimated
Controlled .
Emissions'
(Tons/yr)

PSD significant
Emission Rates

(Tons/yr)

PSD Review
Required

Carbon Monoxide 692 100 Yes

Nitrogen Oxide 289 40 Yes

Sulfur Dioxide 53 40 Yes

PMI0 370 15 Yes

Ozone (VGC) 42 40 Yes

Lead 0.4 0.6 No

Sulfuric Acid Mist Negligible 7 No

* Based on an annual operating schedule of 8,760 hr/yr for three combined cycle combustion turbines.
The pollutant emission rates shown are preliminary estimates. Final emission estimates will be
provided in the PSD permit application.

TABLE 1-1

SUMMARY OF ESTIMATED CONTROLLED EMISSIONS
COMPARED TO PSD SIGNIFICANT EMISSION RATES

PSD MODELING PROTOCOL
Gila Bend Power Generation Station

Table 1-1



SECTIUN 1. 0

INTRODUCTION

emissions of CO, NOt, SO2, and PM,0from the proposed facility.

1.3 EM1ss1on RATES AND SOURCE PARAMETERS

r

A summary of the preliminary emission estimates for the pollutants

for which modeling will be performed is presented in Table 1-2. These

estimates are subject to change depending on final facility designs and

equipment veNdor specifications. Final emission estimates will be presented

as part of the PSD permit application. The source parameters for the various

emission sources will ds be established when the final design is completed

and will be included in the final modeling report as part of the PSD permit

application. The final modeling report will include stack parameters such as

stack height, stack diameter, exhaust velocity, and exhaust temperature. The

modeling analysis will be based on a single condition using conservative,

"worst-case" emissions and "worst-case" stack parameters.

The modeling analysis will include an assessment of emissions from

the three combustion turbines with heat recovery steam generators and the

auxiliary boiler, Other facility emission units including the emergency diesel

generator, diesel fire pump, and cooling towers will not be included in the

modeling analysis for reasons discussed below.

The diesel emergency generator and diesel fire pump will be used on

a limited basis in emergency situations. Limited testing of this equipment

will also occur periodically. Because these units will be operated less than

500 hours per yea, these emergency units are considered negligible arid will

not be included in the modeling analysis. The facility will also operate a

series of cooling towers. Based on results from an Electric Power Research

PSD MOM~:LING PROTOCOL
G i l a B end  P ower  G ene ra t i on  S t a t i on

Page 1-2



EMISSION SOURCE

CARBON
M o n o x l m :
EMISSION

RA TE
(us / HR)

SULFIJR
D l o x m s

EMISSION
RATI-:

(LB/HR)

PMn»
EMISSION

RAT E
(LB/HR)

NITROGEN
OXIDES

EMISSION
RATE:

(LB/HR)

Combustion Turbine Generator No.  1 50.7 4 . 0 28 2 0

Combustion Turbine Generator No. 2 50.7 4 . 0 2 8 20

Combustion Turbine Generator No. 3 50.7 4 . 0 28 2 0

Auxiliary Boiler 5_7 0.05 0.38 4.4

TABLE 1-2

MAXIMUM HOURLYESTIMATED E1v11ssIon RATES
FOR DISPERSIONMODELING ANALYSIS

Note: Emission rates are based on worst-case scenarios from prel iminary est imates. The f inal emission
rates used in the modeling analyses wil l  be presented in the PSD permit applicat ion.

PSD MODELING PROTOCOL
Gila Bend Power Generat ion Stat ion

Table 1-2



SEc17on 1.0

INTRODUCTION

Institute (EPRI) study' on mechanical-draft cooling towers, particulate matter

less than 10 microns in diameter (PMT,,) is not emitted in measurable amounts

from these units. Therefore, emissions of PMn, from the cooling tower are

considered negligible and are proposed for exclusion from the modeling

analysis.

'Electric Power Research Institute (EPRI) report titled, "User's Manual: Cooling Tower-
Plume Prediction Code," Section 4, Table 4-1.

PSD Mo1>EL1nc Protocol.
Gila Bend Power Generation Station
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AREA DESCRIPTION

2.1 SITE LOCATION

The proposed location of the Gila Bend Power Generation Station is

in southwestern Arizona approximately 60 miles southwest of Phoenix in

Maricopa County. The site is located in Gila Bend north of Interstate 8 and

just south of the Citrus Valley. The general coordinates of the site are 32° 58'

30" N latitude and 112° 49' 15" W longitude. A map showing the proposed

site location is provided as Figure 2-1 .

2.2 TOPOGRAPHY-IY

The proposed facility is located in southwestern Arizona. The site

elevation is approximately 670 feet (204 meters) above mean sea level (mal).

A review of the United States Geological Survey (USGS) quadrangle map for

the area indicates that terrain elevations vary Nom approximately 610 feet to

720 feet within a 3 ldlometer radius of the site. The surrounding terrain at

distances greater than 10 ldlometers from the site consists of various

mountain ranges including the Gila Bend Mountains to the north, the

Maricopa Mountains to the northeast, the Sauceda and Sand Tank Mountains

to the south, and the Painted Rock Mountains to the west.

2.3 LAND USE CLASSIFICATION

The proposed plant site is located in a sparsely populated region in

Gila Bend, Arizona. A dirt road borders the site property to the west. Native

desert borders the property to the south and east. Fallow agricultural land

including a former cotton gin and landing strip, borders the property to the

north. Entrance to the site is from the bordering dirt road. The property

across the din road is native desert. The land to the north of the property

PSD MODELING protocol.
Gila Bend Power Generation Station
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SECTION 2. 0

.AREA DESCRIPTIQN

consists of abandoned agricultural property. These former cotton fields are

now overgrown Mth Salt Cedars. Native desert borders the subject property

to the south and east. . .

The criteria for establishing whether the site should be considered

urban or rural for modeling purposes (suggested by Irwin') is outlined below:

•

•

Classify the land use within a 3-km radius from the proposed

facility using the meteorological land-use typing scheme

proposed by Auer.

If the land use Types ll, 12, Cl, RZ, and RE account for 50

percent or more of the area located within 3 km of the soLi°ce, the

area should be considered urban for modeling purposes.

Otherwise, the area should be considered nu°a1.

The proposed plant site area is considered to be corral based upon a

review of the USGS map for the site.

2.4 EXISTING AIR QUALITY

The area surrounding the proposed facility is currently classified as

in attainment of all National Ambient Air Quality Standards (NAAQS).

| J.S. Irwin,Proposed criteria for Selection of Urban Versus Rural Dispersion
Coe)_'ficien t.v (Draft Staj}'Report). Meteorology and AssessmentDivision, U.S.
Environmental Protection Agency, Research Triangle Park, North Carolina. Docket
Number A-80~46, II-B-8 1978.

2 August H. Auer, Jr."Correlation of Land Use and Cover with Meteorological
Anomalies," Journal of App1ied Meteorology. 17(5): 636-643 1978.

PSD MODELING protocol.
Gila Bend Power Generation Station
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SECT1ON 3. 0

MODELING APPROACH

3.1 OBJECTIVE

Dispersion models are used to estimate the ambient concentrations

resulting from a proposed source of emissions codetermine compliance with

NAAQS, PSD increments, and other applicable standards and criteria.

Dispersion modeling will be performed in accordance with the Guideline on

Air Qualitv Models (40 CFR Part 51, Appendix w). The analyses will

include dispersion estimates for emissions of SON, NO2, CO, and PM10 from

the proposed facility.

3.2 CLASS 11 AREA IMPACT ANALYSIS

The dispersion modeling effort addressing Class II Area impacts will

be divided into two analyses: a preliminary modeling analysis and, if

necessary, a full modeling analysis. The preliminary modeling analysis will

assess only the emission stacks associated with the proposed Gila Bend

Power Generation Station. The results will be compared to the PSD

significance levels, shown in Table 3-1. If the impacts are below the

significance levels, then no further analysis is required. In the event that the

maximum predicted impacts from the preliminary modeling analysis exceed

the significance levels, then a full modeling analysis will be required.

If required, a full modeling analysis will consider emissions Hom the

proposed source, existing sources in the impact area, and the growth

(industrial, residential, and commercial) that accompanies the new source.

The results from the full modeling analysis will be compared to the

appropriate NAAQS and PSD increments as discussed in Section 3.2.2.

PSD MODELn~4G Protocol.
GilaBendPower Generation Station
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TABLE 3-1
PSD SIGNIFICANCE LEVELS FOR CRITERIA POLLUTANTS

Pollutant Averaging Period
Significance Level

(u8/m3)

son

Annual 1

24-hour 5

3-hour 25

PM10
Annual 1

24-hou1 5

no, Annual 1

CO
8-hour 500

1 -hour 2000

S15cT10n3.0

MODELING APPROACH

3.2.1 Preliminary Modeling Analysis

The USEPA Guideline on Air Qualitv Models describes appropriate

models and techniques for use in regulatory applications. These models vary

depending upon source types, receptor terrain elevations, and averaging

times. Model selection is based upon consideration of each of these

characteristics for a given project.

For this analysis, the modeling must determine impacts from multiple

point sources in simple and complex terrain and for short-term and annual

averaging periods. Therefore, the preferred model based on EPA guidance

is the most recent version of the Industrial Source Complex model in the

Short-Term mode, known as ISCST3 (version 99155).

The ISCST3 model requires four basic types of input data:

> Source Data

> Meteorological Data

PSD MODELINGPROTOCOL
Gila Bend Power Generation Station

Page 3-2



SEcr1on3.0

MODELING APPROACH

> Receptor Data

> Model Control Options

The selection of each of these model input items is described below.

SourceData

The proposed facility will have the potential to emit SO2, NOt, CO,

and PM10 from three combustion turbines powered by natural gas. Emissions

will be released to the atmosphere through three separate exhaust stacks.

Also, the facility will operate an auxiliary boiler that will emit SON, NOt, CO,

and PM", through a single exhaust stack. Source data (stack parameters)

required by the ISCST3 model include stack height and stack diameter,

exhaust temperature and velocity, and emission rates of each pollutant to be

modeled. The stack parameters for the emission sources will be established

when the facility design is completed and will be included in the final

modeling report as part of the PSD permit application.

For conservatism, "worst-case" stack parameters from a modeling

perspective will be used to conduct the modeling analysis. A review of the

proposed operating load conditions and equipment vendor data will be

completed to establish the "worst-case" emission rates and stack parameters.

Maximum emission rates and most conservative stack parameters (lowest

stack exhaust temperatures and exhaust exit velocities) considering all

proposed operating load conditions will be used in the modeling analysis. A

more refined analysis of the operating load conditions will be performed

requiring additional modeling analyses only if these conservative

assumptions fail to result in acceptable model predicted ambient impacts.

PSD MODELINGpRoTocol.
Gila Bend Power Generation Station
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MODELING APPROACH

Meteorological Data

The ISCST3 model requires the use of hourly surface measurements

of wind speed and direction, temperature, mixing heights, and stability in the

RAMMET format. In accordance with USEPA guidelines, the modeling

analysis will be performed using 5 consecutive years of meteorological data

from a nearby, representative meteorological station. For the Gila Bend

Power Generation Station site, surface data from a meteorological station

located in Paloma, Arizona and upper air (mixing height) data &om Tucson,

Arizona for the years 1994-1998 is proposed. The Paloma R.anch station is

located approximately 6 miles from the Gila Bend Power Generation Station

site and its coordinates are 32° 55'36" N and 112° 53'44" W. Meteorological

data collected by this station is available from the Arizona Meteorological

Network's (AZMET) Internet site ( .ag.Mzona.edWamnew.

Receptor Data

The modeling analysis will be performed with a coarse Cartesian

receptor grid extending from the center of the site, with 1-ldlometer spacing.

The extent of the grid will be based upon the distance to maximum impacts.

The locations of maximum impacts will be further refined with smaller

Cartesian receptor grids centered on the coarse grid maximum impact

receptor location. The refined receptor grids will extend a minimum of l

ldlometer out firm die course grid receptor points, at 100-meter spacing.

Terrain heights for the course and refined grid receptors will be obtained

from 1-minute USGS digital elevation maps (DEMs).

In addition to the grids, discrete receptors will be placed along the

facility fencelike (although maximum 'impacts are expected to occur beyond

PSD Mom:1.mG PROTOCOL
GilaBend Power Generation Station
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MODELING APPROACH

the fencelike). The fencelike receptors will be set-up using approximately

l 00-meter spacing.

Model Control Options

The ISCST3 model contains a number of user-speciied options.

Following USEPA guidance, the "regulatory default" switch will be selected,

which includes buoyancy-induced dispersion, final plume rise, the elects of

stack-dip downwash, and calm wind processing. -In addition, ISCST3 will

employ different dispersion coefficients into the model depending on die

land-use classification of the surrounding area. As described in Section 2.3,

an analysis was performed which determined that the area around the site was

Md, therefore, the rural dispersion coefficients will be selected in the model.

The ISCST3 model also has the ability to include the effects of

building wakes on the dispersion of plumes released &om facility stacks. A

software package using USEPA Building Profile Input Program (BPIP), will

be used to determine the potential effects of on-site and nearby structures.

The program requires the input of the horizontal, lateral, and vertical extent

of each building, as well as, the source-specific parameters of facility stacks.

These data will be used to calculate the predominant building dimensions

associated with each emission source at wind directions of every 10 degrees.

This output will be used by ISCST3 in determining downwash elects on the

dispersion of plumes.

Cavity Analvsis

The cavity effect analysis will be performed for the tu1*bine stacks.

Malcolm Pirie will use the latest version of SCREEN3 (version 96043) for

PSD MODELING PROTOCOL

Gila Bend Power Generation Station
Page 3-5
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MODELING APPROACH

the cavity impacts analysis, which is the USEPA recommended model for

screening procedures- Buildings or structures causing wake and downwash

effects for any wind direction will be determined. The dimensions of these

buildings will be used in the SCREEN3 model to determine the maximum

cavity effect concentration. Cavity effect concentration values will be

calculated only if effects are seen off-site. The cavity effect analysis

methodologyis described below.

> The SCREENS model will be run for each structure at the site
within influence of the exhaust stacks.

> The cavity length for each structure will be compared to the
distance from the leeward side of the building to the property line
in the direction in which the source is impacted by the building. If
the cavity length does not extend off-site, then no cavity
concentration will be calculated.

> The structure causing the maximum cavity concentration for the

source in the direction toward the nearest property line will be used

to calculate the cavity concentration.

Results

The maximum impact results from the preliminary modeling analysis

described above will be compared to PSD significance levels (shown in Table

3-1). If impacts are less than the significance levels, then no further analysis

is required. However, if the impacts exceed significance levels, than a iiull

modeling analysis will be conducted.

3.2.2

If the maximum predicted ambient ground-level concentration for a

Full Impact Analysis

i

PSD Mom~:LmG pRoTocoL
Gila Bend Power Generation Station
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MODELING APPROACH

pollutant (either from the ISCST3 or cavity analysis) exceeds its PSD

significance level (shown in Table 3-1), a full impact analysis will be

performed for that pollutant. For each pollutant subject to the full impact

analysis, the significant impact area (SlA) will be determined. The SlA is a

circular geographical region wide the radius extending from the proposed

facility to the furthest point of significant impact or a radius of 50 ldlometers,

whichever islets. An impact area will be determined for every averaging

time. The final impact area for a pollutant is the largest impact of the

individual averaging times. Quantifiable fugitive emissions will be included

in the determination of the impact area.

NAA OS Inventor

The EPA requires that all nearby sources be modeled as a part of the

NAAQS analysis. Nearby is generally defined as within 50-ldlometers of the

SlA. Once the impact area(s) is determined, Malcolm Pirnie will work with

Maricopa County to determine which emissions inventories iron stationary

sources within the area will be used.

PSD Increment Inventorv

The PSD increment inventory will include all PSD sources and any

increment-affecting sources within a 50-ldlometer annular distance post the

SlA. Malcolm Pirnie will work with Maricopa County to determine which

stationary sources to include in the increment inventory for the multi-source

analysis.

Preconstruction Monitoring Exemption

Based on the significance modeling, the maximum ground-level

PSD MODEL1NG PRoTocoL
Gila Bend Power Generation Station
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TABLE 3-2
PSD DE MINIMIS MONITORING LEVELS

Pollutant Averaging Period
De Minims Monitoring

Concentration (ug/m3)

so, 24-hour 13

pm", 24-hour 10

TSP 24-hour 10

NO2 Annual 14

CO 8-hour 575

SEcT1on3.0

MQDELING APPROACH

concentrations will be compared to the PSD De minims monitoring

concentrations (preconstruction monitoring exemption levels) listed in Table

3-2. If the significance modeling indicates that the resulting concentrations

Nom the proposed emission increase are below the PSD De minims

monitoring level, then a waiver from preconstruction ambient air monitoring

will be requested.

Compliance Demonstration

Once the maximum total concentrations (including facility impacts,

impacts due to other sources, and the appropriate background) for each

applicable averaging time have been established, these concentrations will be

compared to the NAAQS and PSD increment values shown in the Tables 3-3

and 3-4. Compliance will be demonstrated if the total concentrations are

below the NAAQS and the modeled pollutant increase is less than the

applicable PSD increment.

3.3 CLASS I AREA IMPACT ANALYSIS

The PSD program provides for extra protection for pristine areas of

PSD MQDELINGProtocol.
Gila Bend Power GenerationStation
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MODEUNG APPROACH

the United States, such as national parks, forests, and wildlife refuges. These

areas (Class I areas) have lower ambient air quality thresholds with respect

to significance levels and allowable impacts. A Class I Area impact analysis

is conducted to predict ambient impacts at Class I Areas located near a

proposed facility. Since there are no Class I Areas widiin 100 kilometers of

the proposed Gila Bend Power Generation Station site location, a Class I

Area impact analysis will not be completed. However, the Federal Land

Manager (FLM) may require that additional analyses be completed to address

impacts at nearby Class II Wilderness Areas located within 50 kilometers of

the site. If necessary, these analyses will be completed based on future

discussions and negotiations with the FLM.

3.4 HAZARDOUS AIRPOLLUTANT ASSESSMENT

Since the combustion turbines will operate using natural gas,

emissions of hazardous air pollutants (HAP) from the proposed facility are

expected to be minimal. A breakdown of individual and total HAP emissions

&om die proposed facility will be provided in the PSD permit application

submittal to Maricopa County. If emissions of any single HAP are above the

major source threshold of 10 tons per year, then a HAP assessment will be

conducted. As appropriate, modeling results will be compared with Arizona

Ambient Air Quality Guidelines to evaluate compliance.

PSD MONEUNG Protocol.
Gila Bend Power Generation Station
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OUTPUT PRODUCTS AVAILABLE TO
MARICOPA COUNTY

In addition to documentation of the methodology and results of the

dispersion modeling analysis, Malcolm Pirie will provide Maricopa County

with electronic copies of computer model input and output. This will include

input/output ISCST3 modeling ilea, BPIP input/output tiles, meteorological

data files, and DEM (terrain elevation) files.

PSD Mom:unG pnorocox.
Gila Bend Power Generation Station
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REFERENCE 7

AMBIENT AIR QUALITY ANALYS1S
I

INTRODUCTION

As a proposed new major source of air pollution to be located in an

attainment area, the proposed Gila Bend Power Generation Station (GBPGS) is

subject to the Prevention of Significant Deterioration (PSD) regulations prescribed

under 40 CFR Part 52.21. As part of the permitting process, the PSD regulations

require an assessment of the ambient air quality impacts resulting from the

proposed facility's operations. To address these requirements, an air quality

analysis considering Class I and Class H Areas has been completed and is

described ire the sections below.

The proposed GBPGS will be located approximately 60 miles southwest

of Phoenix in the town of Gila Bend, Arizona. This area is currently in attainment

with all established National Ambient Air Quality Standards (NAAQS). The

pollutants emitted by the facility subject to review under the PSD regulations, and

for which NAAQS have been established, are nitrogen dioxide (NO2), carbon

monoxide (CO), sulfur dioxide (SO2), and particulate matter (PMN). Therefore,

an air quality analysis was performed for each of these pollutants. Additionally,

an analysis was performed for emissions of formaldehyde (HCHO) from the

proposed facility to evaluate compliance with Arizona Ambient Air Quality

Guidelines (AAAQGs).

A modeling protocol was submitted to the Maricopa County

Environmental Services Department, Air Quality Division in March 2000. The

modeling protocol, as presented in Reference 6 of this application, was developed

to outline dispersion modeling procedures in accordance with the Guideline on

Air Qualitv Models (40 CFR 51, Appendix W) and the New Source Review

Workshop Manual(USEPA, 1990).

TheNew Source Review Workshop Manual(USEPA, 1990) describes two

levels of modeling analyses required for NSR/PSD applicants: preliminary and

7.1

GILA BEND POWER GENERATION STATION
P S D Permi t  Appl icat ion
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AMBIENT AIR QUALITY ANALYS1S
I

refined. The preliminary analysis (or significance analysis) is conducted to

estimate impacts on ambient air quality Nom the proposed source alone. Results

from the preliminary analysis are used to determine if a refined (iiull impact)

analysis is necessary and to then define the significant impact region for the full

impact analysis. A full impact analysis is performed for each pollutant that

exceeds its PSD significant impact level. The full impact analysis is more

complex than the preliminary analysis because it considers the combined impact

due to emissions from the proposed source, existing sources in the impact area,

and growth (industrial, residential, and commercial) that accompanies the new

source.

CLASS II AREA ANALYSIS

The sections presented below describe the methodology used and

summarize the results obtained &om the Class II area modeling analysis

completed for the proposed GBPGS.

'7_'r

7.2.1 ModelSelection

The EPA Guideline on Air Qualitv Models describes appropriate models

and techniques for use in regulatory applications depending upon source types,

receptor elevations, and building downwash potential and averaging times. Model

selection should be based upon consideration of each of these characteristics for a

given project. For the GBPGS, the modeling addresses impacts from point

sources in simple and complex terrain and for short-term and annual averaging

periods. Therefore, the Industrial Source Complex model in the short-term mode,

known as ISCST3 (version 99155) was used as recommended by EPA.

GILA BEND POWER GENERATION STATION
PSD Permit Application
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The ISCST3 model requires four basis types of input data including source

data, meteorological data receptor data, and model options. Each type of input

data used in the modeling effort is described in the sections below.

7."." Source Data

The GBPGS will consist of three-combined cycle combustion turbine

generators. The combustion turbine generators will be fired exclusively with

natural gas. Other emission sources planned for use at the facility include one

auxiliary boiler, one emergency diesel generator, and one diesel fire pump. The

auxiliary boiler will be fired exclusively with natural gas. The emergency diesel

generator and diesel fire pump were not included in the modeling analysis since

they will be used on a limited basis in emergency situations. A site plan showing

the layout of the proposed equipment at the site is presented in Section 1.0 of this

document in Figure 1-2.

The proposed GBPGS will have the potential to emit various criteria air

pollutants including NOt, CO, SO2, PM10» and also smaller quantities of hazardous

air pollutants (HAPs). For purposes of comparison to the PSD significance level

and for conservatism, NO, emissions lion the turbines are assumed to convert

entirely to NOT in the atmosphere. Modeling was performed for each of the four

criteria pollutants to identify the maximum predicted concentrations for

comparison with established significant impact levels. Also, since potential

emissions of formaldehyde Hom the proposed facility will exceed major HAP

source levels (10 tons per year), a modeling analysis was completed to evaluate

facility compliance with established AAAQGs for formaldehyde.

Table 7-1 summarizes the source data used for the modeling analysis

including stack parameters and emission rates. The stack parameters and emission

rates used represent conservative, "worst-case" values from a modeling

GILA BEND Power GENERATION STATION
PSD Permit Application
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Stack Diameter, ft 18 2

Temperature (deg. F) 183 450

Exit Velocity (ft/5)

ENIISSIO

CO

46.3

RATES (LB/HR)

50.7 .95

no, 20 3.11

so, 4.0 0.03

p1v1,,, 28 0.26

HCHO 3.56 0.002

95

TABLE 7-1

MODELING INPUT DATA

GILA BEND PUWER GENERA TION STA TIUN
GILA BEND, ARIZONA

I
Stack Height, ft ._ 165

Note: Emissions rates presented above are on a per unit basis for each
combustion turbine.

GILA BEND POWER GENERATION STATION
Table 7- l

I

PSD Permit Application
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perspective considering all proposed operating load conditions. To define die

stack parameters and emission rates for the "worst-case" load condition modeled,

each proposed load condition was reviewed and the highest emission rates and

most conservative stack parameters (lowest exhaust temperatures and exhaust

velocities) were selected.

7.1.3 Meteorological Data

In accordance with USEPA guidelines, the modeling analysis

completed using five consecutive years of meteorological data from representative

weather station(s) located nearby the proposed site. Also, discussions were held

with Maricopa County to determine the most appropriate meteorological data sets

to use for the modeling. The modeling analysis was performed using five

consecutive years of meteorological data (1994-1998) with hourly surface data

from Paloma, Arizona (anemometer height of 3 meters) and upper air data firm

was

Tucson, Arizona.

7.".4 Receptor Data

Coarse and fine Cartesian receptor grids were used to complete the Class II

area impact analysis. To define the receptor grid size, an initial analysis was

completed using a coarse grid extending out 10-kilometers in each direction from

the proposed site location. Receptor spacing of 1-kilometer was used and terrain

elevations were derived from 7.5-minute United States Geological Survey (USGS)

digital elevation models (DEMs) for Gila Bend, Smurr, Theta, Cotton Center,

Citrus Valley East, and Citrus Valley West, Arizona. Five years o f

meteorological data from the Paloma and Tucson meteorological stations were

used in this analysis (as discussed above in Section 7.2.3). The results obtained

Gn.A BEND Power GENERATION STAT1ON
PSD Permit Application
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`l

Hom the initial analysis indicate that maximum impacts occur either at the

facility's fencelike or within 1.0 .ldlometer from the site.

Based on results from the initial coarse grid analysis and to ensure that the

locations of maximum impacts were identified, two fine grids were added to the

model setup. The first fine grid extends out 4-kilometers from the site in all

directions. The second fine grid is a 5-kilometer by 5 ldlometer area located

approximately 9-ldlometers diagonally northeast Nom the site. Receptor spacing

of 100-meters was used for the fine grid receptors. Similar to the coarse grid set-

up, terrain elevations for the line grid receptors were derived &om 7.5-minute

USGS DEMs for Gila Bend, Smurr, Theba, Cotton Center, Citrus Valley East, and

Citrus Valley West, Arizona. In addition to the grids discussed above, discrete

receptors were placed along the proposed facility's fencelike using 50-meter

spacing. The terrain elevations for the fencelike receptors were based on the

expected final site elevation.

The results from the coarse and fine grid analysis indicate that all

maximum predicted impacts occur within 1.0-kilometer of the proposed site

location with the exception of annual impacts for SO2, PM,,,, and formaldehyde.

Maximum annual impacts for SON, PMI0, and formaldehyde are predicted to occur

at receptors located within 10 ldlometers of the site (at receptors located within

the second fine grid area).

7.2.5

The ISCST3 model contains certain user-specified options. Following

USEPA guidance, the "regulatory-default" switch was selected. This default

option includes buoyancy-induced dispersion, final plume rise, the effects of

stack-dip downwash, and calm wind processing.

Model Control Options/BPIP Analysis

Gn.A BEND POWER GENERAHQN STANON
PSD Permit Application
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Since the area around the

The proposed plant site (as shown in Section 1.0, Figure 1-1) is located in

Gila Bend, Arizona. This area in southwestern Arizona (60 miles southwest of

Phoenix) is a sparely populated meal area with fallow agricultural land covering

the majority of the area in the vicinity of the site.

proposed s i te i s  predominantly meal ,  the rura l  option was selected for the

modeling.

The ISCST3 model also has the ability to include effects of building wakes

on the dispersion of plumes released from exhaust stacks using the Building

Profi le Input Program (BPIP) (USEPA, 1993). BPIP incorporates building

downwash guidance into a computer program that calculates building heights

(BH) and projected building widths (PWB). When an emission source height is

less than the Good Engineering Practice (GEP) stack height and the source is

loca ted wi thin a  reg ion of  bu i ld ing  inf luence ,  d i rect ion-speci i i c  bu i ld ing

dimensions are included in the model ing analys i s  for ca lcu lating wake and

Since the proposed stacks heights are below GEP _

stack heights, an analysis of building downwash and wake effects was conducted.

downwash concentrations.

To determine whether potential building downwash effects might occur,

the combustion turbines and other structures to be located at the site were

evaluated. All structures of sufficient size (heights greater than or equal to 40

percent of the stack heights) were incorporated into the model. BPIP was utilized

to determine the direction-specific downwash data, which were then included as

part of the ISCST3 modeling.

7.2.6 Cavity Analysis

A cavity effect analysis was performed for the GBPGS using the EPA-

approved SCREENS model. Dimensions of the on-site structures were input into

the SCREENS model to obtain cavity heights and cavity distances. Then,

GILA BEND POWER GENERATION STATION
PSD Permit  Appl icat ion
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emission stacks with heights below the predicted cavity heights and located within

the cavity zones were identified and SCREENS was used to determine cavity

effects for these stacks. Results from the cavity analysis indicate that cavity

effects will not occur beyond the fencelike. Therefore, cavity effect concentration

values were not considered in determining maximum impacts for the proposed

facility.

7.2.7 Class ll Area Analysis Results

A Class ll area preliminary modeling analysis was completed to determine

maximum facility impacts on ambient air quality for comparison with the

established PSD significance levels. Coarse and ire grid model runs were

executed to identify the maximum impacts for all pollutants and averaging periods

considering five years of meteorological data.

Table 7-2 presents a summary of the maximum impacts for the GBPGS

along with the PSD significance level for each pollutant of concern. Detailed

results tables for each pollutant, averaging period, and years examined are

included in Appendix F. As shown in Table 7-2, the maximum predicted impacts

are below the PSD significance levels for all pollutants and averaging periods of

concern. Therefore, a full impact modeling analysis is not required in accordance

with PSD modeling guidance.

An analysis was also completed to evaluate compliance with AAAQGs

established for formaldehyde based on three averaging periods. As shown in

Table 7-3, maximum predicted impacts are below the AAAQGs for each

averaging period.

GILA BEND POWER GENERATION STATION
PSD Permit Application
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CO
8-hr 15.7 500

I-hr 36.4 2000

so,

Annual 0.07 1

24-br 0.47 5

3-hr 1.80 25

PMm
Annual 0.48 1

24-hr 3.30 5

Annuaul 0.86

* u

TABLE 7-2

CLASS H AREA MODELING ANALYSIS RESULTS

GILA BEND POWER GENERA TION STA TION
GILA BEND, ARIZONA

no,

r

GILA BEND POWER GENERATION PROJECT
PSD Permit Application

T

Table 7-2
3962-001



24-hr 0.41 12

1 -hr 2.50 20

0.08

TABLE 7-3

FORMALDEI-IYDE MODELING ANALYSIS RESULTS

GILA BEND POWER GENERA TION STA TION
GILA BEND, ARIZONA

Annual 0.061
Formaldehyde

(HCHO)

GILA BEND POWER GENERATION STATION
PSD Permit Applieation
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CLASS l AREA IMPACT ANALYSIS

The PSD program provides for extra protection for pristine areas of the

United States, such as national parks, forests, and wildlife re fiuges. These areas

are designated as Class I areas, and have lower ambient air thresholds with respect

to significance and allowable impacts. Criteria have been proposed for SON, PMI0,

and NOt within Class I areas. Since there are no Class I Areas within 100

ldlometers of the proposed site location, a Class I Area impact analysis was not

performed.

7.3

AIR QUALITY ANALYSIS SUMMARY

An air quality . analysis was performed for the proposed GBPGS in

accordance with the modeling protocol submitted to Maricopa County. The

analysis involved determining maximum impacts on ambient air quality from

emissions of NOt, CO, SO2, PM10, and formaldehyde based on the operation of

three combined cycle combustion turbines and an auxiliary boiler at the proposed

facility. Maximum predicted impacts were determined using the ISCST3 model.

The maximum predicted impacts were compared with applicable PSD

signif icance levels for criteria pollutants and established AAAQGs for

formaldehyde. For all pollutants of concern, the maximum predicted impacts are

below the applicable significance levels and standards. Therefore, the analyses

demonstrate that the GBPGS will comply with all applicable air quality standards.

7.4

GILA BEND Power GENERATION STATION
PSD Permit Application

I

Page R7-8

3962-001
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APPENDIX F

AIR QUALITY ANALYSIS _ ADDITIONAL INFORMATION

Included in this appendix to Reference Y (Air Quality Analysis) are the following:

1) Summary of Emission Rates, Stack Parameters & Building Dimensions

2) Summary of Modeled Concentrations

3) Modeling Analysis Disk Contents
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678 18.3

antral Bldg. 678 20 18,29 12.2

generator Structure 678 20 9.15 4,57

voling Tower 678 50 73.2 30,48

team Turbine 678 30 38.1 21.34

aler Treatment Bldg. 678 20 38.1 15.24

aler Storage Tank #1 678 40 35

aler Storage Tank #2 678 40 35

JI Water Storage Tank 678 10 5

SUM M ARY O F EM I SSI O N RATES,  STACK PARAM ETERS,  &  BUI LDI NG  DI M ENSI O NS
INC Dispersion Modeling Analysis for Gila Bend Power Generation Project

20.0 50.7 28.0 28.0
Combined Cvcle CT Generator

(3 units)

Auxiliary Boiler

(1 units)
3.11 3.95 0.03

Combined Cycle CT Generator (3)

Auxiliary Boiler (1)

Combined Cycle CT Generator (3)

boiler Bldg.

60 72

Gila Bend Power Generation Project
PSDPcrmitApplicanion

03/29/2000
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.
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i0.45 0.45 0.47 0.49 0.46
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I
2.55 2.74 2.62 2.65 3.30I

I

5

0.056 0.057 0.059 0,061 0.059

i0.32 0.34 0.33 0.34 0.41

2.04 2.48 2.10 2.21 2.14

SUMMARYOF MODELED CONCENTRATIONS
ISC3 Dispersion Modeling Analysis for Gila Bend Power Generation Project

13919; . . J
' All concentrations are in Ag/m .

** Bold concentrations represent the nlaximum concentration for that averaging period.

03/29/2000



MODELING ANALYSIS DISK CONTENTS

PSD PERMIT APPLICATION _ AIR QUALITY ANALYSIS
GILA BEND POWER GENERATION.STATION

The enclosed modeling analysis compact disk contains the following folders and files:

Blip folder

Files (5): bpi, bio, dot, era, & wok

2. DEMs folder

7.5-minute degree subfolder
Files (6)I 32112h6.dem, 32112h7.dem, 32112h8.deM, 33112a6.dem,

33112a7.dem, & 33112a8.dem

3. Metdata folder

Files (5); Paltus94.asc - Paltus98.asc

4. Psdsig folder (class ll area modeling analysis)

Folders (5): co, HCHO, NOx, PM, & SO2

Subfolders (5): GB_1994, GB_1995, GB_1996, GB_1997, GB_1998

s

1.

Files (5 per subfolder)
(Example): <pollutant name>_<metdata year>.lst & .dot



ATTACHMENT 8

COMPLETENESS DETERMINATION CHECKLIST



App B
Item No.

Req u i remelts Y e s N o N / A comments

R.280 Have the appropriate application fees been submitted? x
Form Has the standardapplication form been completed? x
Form Has the responsible official signed the application? X
1 Has a descriptionbeen included for each process? X
2 Has the product description and raw materials been included? x Elect r ic i ty
3 Has a complete description of the Alternate Operating

Scenarios been included?
x None

4 Has a description bee_n provided for the alternate operating
scenario produdis. if applicable?

x None

5 Has a flow diagram for all processes been included? x
6 H a s  a  M a t e r i a l B a l a n c e  b e e n  i n c l u d e d ( i f  appl icable) x
7.a Has the emission sources form been completed and does it

include potential emissions of regulated air pollutants (inducing
fugitives)?

x

7.b Has the facility identified and described all points of emissions
of regulated air pollutants?

x

8 Has the facility identified allapplicable SIP requirements? x
8 Has the facility identified all applicable NSPS requirements? x
8 Has the facility identified all applicable NESHAP requirements? x
8 Have all applicable Installation Permit requirements been

identified?
x New fac i l i ty

9 Has the applicant provided an explanation of any voluntarily
accepted limits established pursuant to Rule 220?

X

10.a,c Have the maximum annual and hourly process rates for each
piece of equipment, which generate air emissions been
included?

x

10.b,d Have the maximum annual and hourly process rates for the
whole plant been included?

x

10.e Has the applicant included information about all fuel burning
equipment including generators, a description of fuel used,
including the type used, the quantity used per year, the
maximum and the average quantity used per hour, the percent
used for process heat and the higher heating value of the fuel.
If solid fuels and fuel oils are used, has the sulfur and ash
content been provided?

x

10.f Has the raw material maximum hourly, monthly or quarterly and
annual usage information been included?

x

10.9 Have the operating schedules (hour/day, days/year,
days/week, % annual production by season)been included?

X

10.h Have any limitations on operations and work practice standards
affecting emissions been included (if applicable)?

x

\

C O M P L E T E N E S S  C H E C K L I S T  F O R  T I T L E  v  A I R  Q U A L I T Y  P E R M I T  A P P L I C A T I O N S

PERMlTI'EE: Power Development Enterprises, Inc.
FACILIW: Gila Bend Power Generation Station

APP. RCVD. DATE;
INCOMP. LTR. DATE:

APPLICATION #:
REVIEW ENGINEER: COMPL. DATE:

l



App. B
Item No. Requirements Yes No N/A comments
10.i Has the applicant provided a demonstration of  how the source

will meet any limitation accepted voluntarily in pursuant of Rule
220 (if applicable)?

x

11 .a-g Does the application include a control equipment list with the
type, name. make, model, serial number, size/capacity and
date of manufacture (if applicable)?

x

12.a-g Does the application include necessary s tack information
including stack identification, description, exit height, inside
dimensions, exit  gas  temperature and veloc i ty,  and bui lding
dimensions?

x

13.a~i Does the application include the site diagram, which includes
emission areas and air pollution control equipment?

x

14.a Have the applicable test methods for determining compliance
been included?

x

14.b Does  the appl icat ion include an identification, location and
description of pollution controls  and monitoring equipment (if
applicable)?

x

14.c Has the rated and operating efficiency of pollution controls
been included?

x

14.d H as  t h e d at a  u s ed  t o  es t ab l i s h  c on t r o l  e f f i c i en c y b een
provided?

x

14.e Has evidence that the new or modif ied source wil l not violate
any Ambient Air Quality Standards or PSD increments been
provided?

x

15 Has the applicant provided equipment manmHacturer's bulletins
and shop drawings ( if applicable)

x None

16.a~d Has a Compliance Plan been included? (The compliance plan
must address acid rain provisions, if applicable)

x

16.a Does the application include a description of  the Compliance
Status of the source with respect to all applicable requirements
(for constructed/operating sources)?

x New facility

16.a,b Has  a desc r ip t ion of  how the new source or  al terat ion wi l l
comply with applicable requirements been included (for new
sources or modifications to existing sources)?

x

16.b.1 Does the application include a s tatement that the source will
continue to comply with the applicable requirements with which
they currently comply? (for constructed/operating sources)

x Section 17

16.b.2 Has a statement that the source will meet the requirements,
which become effective after permit issuance, been included?

x

16.b.3 Has a compliance schedule with remedial measures. and an
enforceable sequence of actions with milestones leading to
compliance been included for applicable requirements with
which the source does not currently comply?

x New facility

16.c Has a schedule of Submission of Progress Reports (at least
every 6 months) been included? (for sources required to have a
compliance schedule)

x

2

•



App. B
item No. Requirements Yes No NIA comments

16.d If an add rain compliance plan is required, does it meet the
requirement of 16 a through c? (if applicable)

x

17 Does the application contain a compliance certification
covering all applicable requirement, including voluntarily
accepted limits and a statement whether the compliance is
continuous or intermittent?

x

178.1 Does the compliance certification identify the applicable
requirements. which are the basisof the certification?

x

17.a.2 Does the compliance certification include a Statement of
Methods Used to Determine Compliance including monitoring,
record keeping and reporting requirements and test methods?

x

17.a.3 Has a Schedule for Submission of Compliance Certifications
(at least annually) been included?

X

17.a.4 Does the compliance certification include a statement
indicating the compliance status with respect to any applicable
enhanced monitoring and compliance certification
requirements? (if applicable)

x

178.5 Certification of truth, accuracy and completeness: Does
the application contain certification signed by a responsible
official stating that " based on information and belief formed
after reasonable inquiry. the statements and information in the
application are true. accurate and complete'

x

17.b Does the appl icat ion inc lude an add rain compl iance plan ( i f
applicable) and if so, is it  on nationally standardized forms?

X

19 Have all the calculations on which all information is based
been included in the application?

x

R210 Is any applicable Federal delayed compliance orders or
consentdecrees included?

x New facility

R210.
301.4.h

Does the application contain list of insignificant activities
according to County Rule 210 Section 301.47

x

R210.
301 .4.i

If a permit applicant requests terms and conditions allowing for
the trading of emission increases and decreases in the
permitted source solely for the purpose of complying with a
federally enforceable emission cap that is established in the
permit independent of otherwise applicable requirements, does
the application induce proposed replicable procedures and
permit terms that ensure the emissions trades are quantifiable
and enforceable?

x

R2 1 0 Was the copy of the applicat ion send to EPA Region IX?
The copies of all correspondence regarding Tit le v applicat ion
have to be send to EPA Region IX.

x

R210 Does the notification precisely identify information in the
application which is to be considered confidential?

x

R210 Does the notification contain sufficient supporting information
to allow to evaluate whether the information satisfies the
requirements related to trade secrets or, if applicable. how the
information. if disclosed, is likely to cause substantial harm to
the person's competitive position?

x

R210 Any additional information submitted pursuant to Rule 210 Maricopa
County Air Pollution Control Regulations shall contain certification by
a responsible official stating that 'based on information and belief
formed after reasonable inquiry, the statements and information in the
document are.true. accurate and complete".

x

3



Ana. B
Item No Requirements Yes No N/A comments

All New Major Sources or Major Modifications to Sources
R 240.
302.1

Does the application meet the requirements of Rule 240
Section 303?

x

R 240.
302.2

Does the application demonstrate that the more stringent of
the applicable new source perfomlance standards in Rule 360
of County rules or the existing source performance standards in
Regulation Ill of County rules are applied to the proposed new
major source or major modification of a major source?

X

R 240.
302.3

Did the application demonstrate that the new major source or
major modification will not have an adverse impala on visibility
as determined by Section 511 of County Rule 240 and will
satisfy all the visibility requirements contained in Section 511 of
County Rule 240? Was a demonstration of the impact on
visibility made according to Section 508 of County Rule 240?

x

R 240.
302.4

Does the application include all applicable provisions of County
Rules 200, 210, 240, 245, and 270?

X

R 240.
302.5

Does the application comply with all applicable requirements
specified in County Rule 240 Section 302.5?

R 240.
302.6

Does the application contain demonstration that the new major
source or major modification will not exceed the applicable
standards for hazardous air pollutants contained in County Rule
370?

x

R 240.
302.7

Does the application contain demonstration that the new major
source or major modification will not exceed the limitations, re
applicable, on emission from fugitive sources contained in
County Rules 310. 311, and 316?

x

R210.
301 .4.d

Does the application for any major source of hazardous air
pollutants contain a determination according to County Rule
210 Section 301.4.d that maximum achievable control
technology (MACII') for new sources under Section 112 of the
Act will be met?

X

SUPPLEMENTAL COMPLETENESS REVIEW OF APPLICATION FOR AIR QUALITY PERMIT FOR NEW
MAJOR SOURCES OR MAJOR MODIFICATIONS TO SOURCES

4



R 240.
302.8

Does the application contain demonstration that a stationary
source that will emit f ive or more tons of lead per year will not
violate the ambient air quality standards for lead contained in
County Rule 510?

x

New Major Sources or Major Modifications to Sources in
Non-Attainment Areas:

18.a.1 In the case of a new major source as deaned in Rule 240 of
these rules or a major modification subject to an emission
limitation which is LAER (Lowest Achievable Emission Rate)
for that source or facility, does the application contain a
determination of LAER that is consistent with the requirements
of the definition of LAER contained in Rule 240 of these rules?
Does the demonstration contain the data and information
relied upon by the applicant in determining the emission
limitation that is LAER for the source or facility.for which a
permit is sought?

x

18.a.2 In the case of a new major source as defined in Rule 240 of
these rules or a major modification subject to the
demonstration requirement of Rule 240 of these rules. did the
applicant submit such demonstration in a form that lists and
describes all existing major sources owned or operated by the
applicant and a statement of compliance with all conditions
contained in the permits or conditional orders of each of the
sources.

x

18.a.3 In the case of a new major source as defined in Rule 240 of
these rules or a major modification subject to the offset
requirements described in Rule 240 of these rules, did the
applicant demonstrate the manner in which the new major
source or major modification meets the requirements of Rule
240 of these rules?

x

18.a.4 Did an applicant for a new major source as defined in Rule
240 of these rules or a major modif ication for volatile organic
compounds or carbon monoxide (or  both) which will be
located in a nonattainment ar ea f o r  oz on e or carbon
monoxide (or both) submit the analysis described in Rule 240
of  these rules?

x

New Major Sources or Major Modifications to Sources in
Attainment Areas:

18.b.1 Does the application include demonstration of the manner in
which a new major source or major modif ication which will be
located in an at tainment area for  a pol lutant for which the
source is classified as a major source as defined in Rule 240
of these rules or the modif icat ion is  c lass i f ied as  a major
modif ication will meet the requirements of Rule 240 of these
rules?

x

I
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18.b.2 in the case of a new major source as defined in Rule 240 of
these rules or major modification subject to an emission
limitation which is BACT (Best Available Control Technology)
for that source or facility, does the application contain a
determination of BACT that is consistent with the requirements
of the definition of BACT contained in Rule 100 of these rules?
Does the demonstration contain the data and information
relied upon by the applicant in determining the emission
limitation that is BACT for the source or facility for which a
permit is sought?

x

18.b.3 In the case of a new major source as defined in Rule 240 of
these rules or major modification required to perform and
submit an air impact analysis in the foml prescribed in Rule
240 of these rules. does such an analysis meet the
requirements of Rule 240 of these rules? Unless otherwise
exempted in writing By the Control Officer, the air impact
analysis shall include all of the information and data specified
in Rule 240 of these rules.

x

18.b.4
of Rule 240 of these rules, did

If an applicant seeks an exemption from any or all of the
requirements the applicant
provide sufficient information and data in the application to
demonstrate compliance with the requirements of the
subsection(s) under which an exemption is sought?

x

Remarks Received by
1

2
3
4
5

I
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GILA BEND POWER PROJECT

GROUNDWATER ASSESSMENT

1.0 INTRODUCTION

This report summarizes the results of a groundwater assessment conducted for Power

Development Enterprises, Inc. (PDEI) for a power plant (the Project) located in the Ella Bend

Basin (GBB), southwestern Maricopa County, Arizona (Figure 1). The Project will be located on

property that comprises all of Sections 18 and 19 of Township 5 South (T5S), Range 5 West

(R5W) (the Project Area) (Figure 1). The Project Area is located approximately 6 miles west of

the Town of Gila Bend in the central portion of the GBB.

The Project will consist of a 750-megawatt electric generating station. Construction of the

generating station is anticipated to begin in the first quarter of 2001. The generating station is

anticipated to be operational in the third quarter of 2002. The estimated life of the Project is

approximately 50 years.

The maximum estimated water demand for the Project upon completion is approximately

10,000 acre~feet per year (of/y). It is anticipated that 100 percent of the water demand for the

Project will be met by groundwater pumped from wells on the property.

1.1 PURPOSE AND SCOPE

The purpose of this report is to summarize the results of a groundwater assessment conducted

on behalf of PDEI to assess the impact of the groundwater withdrawals by Project Area wells

that will serve as the source of water for the Project. The scope of this report includes:

1)collection and analysis of geologic and hydrogeologic data for the Project area and

surrounding areas (Project Study Area), 2) descriptions of regional and Project Study Area

geologic and hydrogeologic conditions, and 3) an evaluation of the potential impacts to the

existing groundwater reservoir in the Project Study Area created by groundwater withdrawals to

1
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meet the water demands of the Project. For the purposes of this groundwater assessment the

Project Study Area will include all of Sections 7, 8, 17, 18, 19, 20, to, and 31 of Township 5

South Range 5 West, and all of sections 2, 3, 4, 9, 10, 11, 12, 13, 24, and 25 of Township 5

South Range 6 West (Figure 1).

r

2
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2.0 REGIONAL SETTING

The Project Area is located in the GBB Area approximately 50 miles southwest of metropolitan

Phoenix, Arizona; The GBB is located in western Maricopa County in the Sonoran Desert

section of the Basin and Range physiographic province. The GBB encompasses approximately

1,284 square miles and is comprised of portions of two nonhwesttrending structural troughs

separated by the Gila Bend and Sand Tank Mountains. The GBB area is a generally flat lying,

northwest trending trough filled with a heterogeneous mixture of basin-fill deposits underlain

and bounded by bedrock. The GBB area is bounded by mountain areas including: the Buckeye

Hills and the Gila Bend Mountains on the north; the Maricopa Mountains on the east, the Sand

Tank Mountains on the southeast, the Sauceda Mountains on the south, the White Tank Hills

on the southwest, and the Painted Rock Mountains on the west. (Sebenik, 1981: Rescore,

1996). Rocks underlying the basin-fill deposits and comprising the surrounding mountain areas

include igneous, metamorphic, and sedimentary rocks ranging in age from Precambrian to

Quaternary (Oxford and Bender, 1973, Johnson and Cahill, 1955).

Groundwater is the primary source of water supply for the region. Surface water from the Gila

River and Painted Rock Reservoir is used to supplement the groundwater supply when it is

available. Nearly all groundwater withdrawn within the region is used for agricultural purposes.

Agricultural development began in the early 1950's and continues to the present day.

The major natural surface-water feature in the Gila Bend basin is the Gila River. Associated

manmade features include Gillespie Dam, the Gila Bend Canal, the Enterprise Canal, Painted

Rock Dam, and Painted Rock Reservoir. The Gila River enters the basin from the north at the

site of Gillespie Dam, flows south toward Gila Bend and then, as the name implies bends

around the Gila Bend Mountains to the west and exits at Painted Rock Dam in the Painted

Rock Mountains. The flow of Gila River at Gillespie Dam is perennial, predominately due to a

combination of effluent discharged upstream, return flow of agricultural irrigation water and

groundwater pumped into the river for drainage purposes by the Buckeye Irrigation District.

Gillespie Dam was constructed in 1921 to divert all non-flood flows of the Gila River entering

the basin to the Gila Bend and Enterprise Canals. These canals supply water to most of the

3
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farmland in the Gila Rend basin (U.S. Army Corps of Engineers, 1994). Along its 35-mile

length, wells pump groundwater into the Gila Bend Canal for irrigation use.

Painted Rock Dam was completed in 1960 to control all upstream floods up to approximately

300,000 cubic feet per second (ft/sec) peak flow, and has a maximum controllable discharge of

22,500 ft3/sec (U.S. Army Corps of Engineers, 1962). Painted Rock Reservoir, created by the

dam, inundates approximately 53,200 acres and has a capacity of approximately

2,476,300 acre-feet at the dam spillway crest, which is 861 feet above mean sea level (mal)

(U.S. Army Corps of Engineers, 1994). The operational maximum flood release was exceeded

for the first time in February 1993 at a peak outflow of 25,600 ft/sec (U.S Army Corps of

Engineers, 1994).

2.1 REGIONAL GEOLOGY

The regional geology of the Gila Bend Basin area has been described by several researchers

including studies by the US Bureau of Reclamation, US Geological Survey, and various state

agencies (Oxford and Bender, 1973, Johnson and Cahill, 1955, Wilson et al., 1957). For the

purposes of this report, rocks present within the region are broadly divided into bedrock and

basin-fill deposits. Bedrock outcrops in the mountain areas along the margins of the Gila Bend

basin.

Bedrock

The Gila Bend basin is enclosed by bedrock outcrops except for an area on the southwest

between the Painted Rock and Sauceda Mountains (U.S. Bureau of Reclamation [BOR], 1976).

Volcanic outcrops between the Sauceda and Painted Rock Mountains are probably remnants of

the Sentinel lava flow. The Sentinel lava flow consists of Quaternary basalt and occupies about

225 square miles of southwestern Maricopa County to the west of the Gila Bend basin (Oxford

and Bender, 1973). Basalt, probably from this flow, also occurs along the western edge of the

basin at shallow depths between80and 150 feet below land surface (bis)..

4
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Other igneous rocks are found in the mountains surrounding the basin. These include

Precambrian granites of varying ages found in all the mountains except the Sauceda and

Painted Rock Mountains. Younger granites formed during the Laramide Orogeny crop out in

the Buckeye Huts and the Painted Rock Mountains. Quaternary basalt and Cretaceous

andesine occur in the Gila Bend, Sand Tank, Sauceda and Painted Rock Mountains.

Metamorphic rocks include older Precambrian granite gneiss found in the southeastern tip of

the Gila Bend Mountains and older Precambrian schist in the Sand Tank Mountains, Maricopa

Mountains, and the White Hills. Sedimentary rocks composed of Tertiary sand, gravel and

conglomerates are found mainly in the Sand Tank Mountains. A 200-foot cliff of steeply tilted

sandstone beds occurs in the extreme southwestern part of the Gila Bend Mountains (Johnson

and Cahill, 1955).

Alluvium

The BOR divided the alluvium of the Gila Bend basin into three units identified as the upper

alluvial unit, the middle fine-grained unit, and the lower conglomerate. The composition of the

upper alluvial unit is not defined by the BOR, but is reported to range in thickness from o to

1,000 feet (BOR, 1976). Approximately 300 to 500 feet of coarse- to fine-grained deposits

overlie the locally named Sil Murk Formation in the upper alluvial unit south of the Gila Bend

Mountains (Heir dl and Armstrong, 1963). These deposits were laid down from the late Tertiary

to the early Quaternary Period when the main surface-water drainage from the basin was

probably around the south end of the Painted Rock Mountains (Heir dl and Armstrong, 1963).

The middle fine~grained unit includes the Sil Murk Formation. The middle fine-grained unit

ranges in thickness from 0 to 700 feet and is found primarily in that part of basin west of Gila

Bend but may extend further east(BOR,1976). The Sil Murk Formation is comprised mainly of

pebble- to boulder-sized conglomerates with thin interbedded vofcanics near the top (BOR,

1976), and is probably late middle Tertiary in age (Heir dl and Armstrong, 1963). The top of Sil

Murk Formation marks an old erosional surface upon which the upper alluvial unit is deposited.

This surface dips gently to the west and south and more steeply to the east away from the Gila

Bend Mountains (Heir dl and Armstrong, 1963). The surface of the lower conglomerate unit

ranges from about 600 feet above sea level in the northern part of the basin to over 600 feet
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below sea level near Paloma Ranch. The age of the lower conglomerate is unknown. Locally,

it may exceed 1,000 feet in thickness (BOR, 1976).

For this groundwater assessment, terms proposed by Anderson et al (1990) to describe the

basin fill of alluvial basins in south central Arizona are used for convenience in defining the

hydrogeology of the GBB area. Stream alluvium refers to the unconsolidated deposits along

the Gila River and its tributaries. It ranges in age from late Pliocene to Holocene. Upper basin

fill refers to those alluvial deposits that are unconsolidated to moderately consolidated and

include most of the upper alluvial unit identified by the BOR. Lower basin till refers primarily to

weakly to highly consolidated gravel, sand, silt and clay which includes most of the middle fine-

grained unit, the Sil Murk Formation and lower conglomerate unit identified by the BOR. in

general, lower basin fill represents deposition in topographically dosed basins with interior

drainage and upper basin fill represents deposition during a transition period from a closed- to

integrated-drainage basin.

The basin fill north of Gila Bend is relatively thin due to the presence of pediments, and locally

contains interbedded volcanics (Wolcott, 1953). Driller's logs show extensive pediments on the

eastern part of the basin north of Gila Bend but virtually none on the west where the basin fill is

UP to 1,480 feet thick. East of the Gila River, the basin fill is generally not much thicker than

1,000 feet and decreases in thickness to the east as the pediments are encountered. Driller's

logs show the upper basin fill near Gila Bend is at least 1,622 feet thick. The lower basin fill is

at least 160 feet thick near Gila Bend. East of Gila Bend the upper basin f i l l is at least

2,158 feet thick. The thickness of the lower basin fill in this area is unknown.

2.2 REGIONAL HYDROGEOLOGY

The regional hydrogeology of the GBB has also been described by several researchers

including studies by the BOR, U.S. Geological Survey (uses), and various state agencies

(Oxford and Bender, 1973, Johnson and Cahil l , 1955, Sebenik, 1981, Rescore, 1993).

Additional hydrologic data were obtained from the Arizona Department of Water Resources

(ADWR) and the USGS (ADWR, 2000a, 2000b, and 2000c).
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2.2.1 Hvdroueolooic Units

A review of the literature and available data indicate that basin-f ill deposits are the main

waterbearing units within the region. The basin-fill deposits can be further subdivided into three

distinct units based on lithology: 1) stream alluvium, 2) the upper basin- fill unit, arid 3) the lower

basin-fill unit (BOR, 1976, Rescore, 1993). This nomenclature will be adopted for this report.

2.2.2 Groundwater Occurrence and Movement

The upper and lower basin-fill units comprise the principal aquifer of the Gila Bend basin.

Groundwater in the upper basin fill is generally unconfined to semi-confined. Perched, semi-

perched, or confined conditions occur locally (BOR, 1976). Groundwater in the Gila Bend basin

is primarily recharged by infiltration of surface flows of the Gila River and its tributaries. Other

sources of recharge include inf i ltration of surface water applied to agricultural land and

underflow from the Hassayampa sub-basin of the Phoenix Active Management Area north of

Gillespie Dam. Changes in water levels throughout the Gila Bend basin are governed by

complex interactions of groundwater and surface water. Water-level decline occurs during

periods of low flow in the Gila River, primarily in response to groundwater pumping. During

periods of high flows, water levels may rise despite large withdrawals of groundwater from

wells.

Occurrence

West of Gila Bend, on Paloma Ranch, groundwater in the lower basin fill is primarily unconfined

except possibly where fine-grained deposits are present causing the groundwater to be locally

semi-confined to confined (BOR, 1976). Water-level elevations in four wells measured in 1993

on the Paloma Ranch range from 40 to more than 100 feet higher than water level elevations in

surrounding wells. The depth to water in these four wells range from 65 to 109 feet bis. The

vertical head differences observed In these wells are probably the result of the heterogeneous

nature of the regional aquifer in this area combined with specific well depth and perforated

interval of the individual wells rather than the existence of an really extensive separate aquifer.
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All four driller's logs of these wells show significant clay layers ranging from 150 to 500 feet

thick at various depths. West of Gila Bend, under unconfined conditions, depth to water

increases southward and ranges from 125 to 323 feet bis. .

North of Gila Bend, unconfined groundwater occurs primarily in the sands and gravels of the

basin fill and may occur in the interbedded volcanics (White, 1963). Groundwater levels north

of Gila Bend are shallowest west of the Gila River and generally increase in depth toward the

east side of the basin. Depths to groundwater increase from 12 feet bis west of the river to

351 feet bis about 5 miles east of the river. Depth to water ranges from 31 to over 400 feet bis

near Gila Bend. Depth to water generally increases with increasing distance from the river due

primarily to rising land-surface altitude.

According to Heir dl and Armstrong (1963), the Sit Murk Formation is one of the principal

waterbearing formations of the area north of Gila Bend. This formation is part of the lower

basin fill and is interconnected with the upper basin fm. It does not constitute a separate

aquifer. Heir dl and Armstrong believed the Sil Murk Formation extends under the upper basin

fill from the northwest toward Gila Bend and possibly beyond. Driller's logs from wells in

Section 33, T5S, R5W., and Section 2, TSS, R3W show the volcanic member of the Sil Murk

Formation occurring at depths below land surface of  1,622 to 1,782 feet and 2,158 to

2,209 feet, respectively.

Well Yields

Historical. records show agricultural well yields in the Gila Bend basin range from 1,000 to

5,000 gallons per minute (gaVin). Well yields north of Gila Bend average 2,200 gaVin.

West of Gila Bend, well yields average more than 2,400 gaVin.

Recharge andMovement

The major source of recharge to the groundwater system in the Gila Bend Basin is surface

water from the Gila River and its tributaries. Stream flow in the Gila River and its tributaries

varies greatly from year to year. Johnson and Cahill (1955) estimated that at least half of the
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total flow of the Gila River through the Gila Bend basin is recharged to the groundwater

reservoir. Turner (1956) suggested that approximately 28,000 acre-feet of surface water is

recharged annually to the groundwater reservoir of the basin during average or dry years. The

potential recharge during years with greater than normal flow could greatly exceed this amount.

Since 1976, net surface-water flow into the basin (inflow minus outflow) has been greater than

total groundwater stumpage. Net surface water into the Gila Bend basin from 1976 to 1993 was

4,603,000 acre-feet. Groundwater stumpage from the basin was 3,917,000 acre-feet over this

time period. Therefore, there was a maximum gain to the aquifer of approximately

700,000 acre-feet from recharge (Rescore, 1993).

Maximum potential recharge from agricultural irrigation for the Gila Bend basin for 1998 is

calculated at 57,400 acre-feet.

Seepage from the Gila Bend Canal is not believed to be significant because the canal is tined

with concrete. .

The direction of groundwater flow in the GBB area is controlled by the location of sources of

recharge and the location of major areas of agricultural pumping. Groundwater recharged in

the northern part of the basin by surface flows of the Gila River generally moves in an easterly

direction as a result of heavy pumping east of the river. Contributing to this flow pattern,

bedrock outcrops west of the river act as a barrier to groundwater flow. As the river bends to

the west around the southern tip of the Gila Bend Mountains, groundwater flow continues in an

east-southeasterly direction before turning sharply to the southwest. The overall flow direction

of groundwater south of Gila Bend is to the southwest.

Cahill and Wolcott (1955) were the first to suggest groundwater principally flowed out of the

Gila Bend basin south of the Painted Rock Mountains. There is also evidence that the Gila

River once flowed out of the basin through this area after a lava flow dammed its path through

the Painted Rock Narrows (Turner, 1956). Contours of groundwater elevations suggest that

most of the groundwater in the western part of the Gila Bend basin presently moves south away

from the Painted Rock Reservoir area and exits the basin south of the Painted Rock Mountains.
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Lava flows associated with the Sentinel Plain lava flow in this area overlie alluvium, are too thin

and occur at depths too shallow to act as barriers to groundwater flow.

2.2.3 Groundwater Quality

Groundwater sampling conducted in the Gila Bend by the USGS in 1946 showed the quality of

groundwater throughout the basin was poor and would be classified as unsatisfactory for most

agricultural uses. Groundwater throughout the basin was found to have a high dissolved-solids

concentration consisting mostly of large amounts of sodium and chloride. Groundwater north of

Gila Bend had even higher concentrations of dissolved solids. There were higher amounts of

calcium and magnesium and lower amounts of fluoride than in groundwater to the south and

west (Hem, Q Babcock and Kendall, 1948). Groundwater samples collected by the ADWB

from 1991 to 1993 indicate that water quality conditions have not changed since 1946.

Fluoride concentrations in groundwater from wells sampled by the ADWR range from 0.2 to

5.9 mg/L. Fluoride from wells to the north of Gila Bend average 2.1 mg/L. Samples from wells

to the south and west average 4.9 mg/L of fluoride. The dividing line between the north, and

south and west parts of the basin is arbitrarily drawn diagonally from the northwest corner of

T5N, R4W to the center of TSS, RSW. Although Gila Bend is located south of this line, Gila

Bend is used synonymously with the line. The maximum contaminant level (MCL) for fluoride is

either 4.0 or 6.0 mg/L. The MCL is an enforceable standard set by the U.S. Environmental

Protection Agency (EPA) for drinking water. The fluoride level allowed is dependent on the

number of year-round residents a water system serves (Arizona Department of Environmental

Quality. 1991). Private domestic wells and wells used for agriculture are exempt from state and

federal regulations of water quality. Analyses of samples collected between 1991 and 1993

show sulfate, alkalinity and specific-conductance values are higher north of Gila Bend than

elsewhere in the basin.

Groundwater samples from four wells sampled by the ADWR exceed the MCL for nitrates

(N02+ N03, dissolved) of 10 mg/L as n. Samples from two of these wells also exceed the MCL

of 10 Ag/L for selenium. The concentration of nitrates in the surface flows of the Gila River
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above diversions at Gillespie Dam averaged 8.8 mg/L from October 1990 to September 1991

and the concentration of selenium averaged 3.4 pg/L (Boner and others, 1992).

Boron in groundwater throughout the Gila Bend basin was previously reported to be higher than

limits suggested by the U.S. Department of Agriculture for boron-sensitive crops such as citrus

(Johnson and Cahill, 1955). Boron is also present in high concentrations in surface flows of the

Gila River. Boron ranged from 1,300 to 2,500 pg/L from October 1990 to September 1991 in

samples collected from the Gila River above diversions at Gillespie Dam (Boner et al, 1992).

Maximum boron concentration from groundwater samples was 6,600 Jg/L. Although water

containing 2,000 Ag/L may be used without injury, an upper limit of 750 Jg/L is thought to

protect most sensitive crops from boron toxicity (EPA, 1986). Of 32 wells sampled for boron,

20 exceed 750 Ag/L. Wells sampled north of Gila Bend average 1,120 Jg/L of boron. Wells

sampled in the south and west average 1,430 pg//.

Surface flows of the Gila River throughout the basin are usually highly mineralized with calcium

and sodium (Hem, Q Babcock and Kendall, 1948). As groundwater was withdrawn by the

pumping of wells it was expected that groundwater would be replaced with the more highly

mineralized water of the Gila River resulting in a continual increase of the dissolved-solids

content of the groundwater (Hem, Q Babcock and Kendall, 1948). However, Johnson and

Cahill (1955) reported that high flows during floods were considerably less mineralized and

recharge from this water tended to reduce the concentration of dissolved solids in the

groundwater reservoir. Dissolved-solids content decreased in 19 of 23 wells sampled in

1953-55 and 1964-66. From 1953 to 1966 water levels declined throughout the basin and flows

of the Gila River were low. The low flows of the Gila River were highly mineralized from 1953 to

1966, but they were apparently insufficient in volume to replenish the groundwater reservoir.

From 1966 to 1976, specific conductance of the Gila River remained relatively unchanged while

stumpage throughout the basin increased substantially. Recharge from minor floods in 1966

and 1973 caused water levels to rise in the northern part of the basin despite the increased

stumpage. The average specific conductance of groundwater in the northern part of the basin

increased over this time. Specific conductance also increased in groundwater in the western

part of the basin even though most static water levels declined from 1966 to 1976. A possible
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explanation for this situation is that although recharge occurred throughout the basin, it was not

enough to replenish groundwater withdrawn in the central and western parts of the basin.

However, the volume and dissolved solids concentration of the recharge water was insufficient

to cause the increase in specific conductance.

The average specif ic conductance of groundwater throughout the basin has not changed

significantly since the late 1970's. The average annual specific conductance of the Gila River

measured at Gillespie Dam above diversions declined sharply in the late 1970's but has since

remained relatively unchanged. Specific conductance is an indirect measure of the dissolved-

sol ids content of  a groundwater or surface water sample. The speci f ic-conductance

measurement of a groundwater sample can be used to estimate the concentration of dissolved

solids in the groundwater sample. The dissolved solids concentration may be estimated by

multiplying the specific-conductance of the groundwater sample by a factor of 0.6.

Review of dissolved solids concentrations in groundwater samples collected in the GBB indicate

that changes in dissolved solids concentrations vary over time and really. Of 16 wells sampled

in 1976-79 and again in 1991-93 by the USGS and ADWR, six show slight-to-moderate

increases in concentrations of dissolved solids, nine remain relatively unchanged, and one

exhibited a significant decrease in concentrations of dissolved solids. Of the six wells that

exhibited increases in concentrations of dissolved solids, all but one are north of Gila Bend.

The single well that exhibited a decrease in concentration of total dissolved solids is also north

of Gila Bend.

The average specific conductance of groundwater south and west of Gila Bend has consistently

been lower than that of groundwater to the north. Specific-conductance values in groundwater

samples collected from wells sampled throughout the Gila Bend Basin range from 1,250 to over

10,000 micromhos per centimeter (uS/cm) at 25 degrees c. Specific conductance values in

groundwater samples collected from wells north of Gila Bend average 3,500 uS/cm while those

to the south and west average 2,300 uS/cm. Wells throughout the basin that are perforated

exclusively below 1,000 feet bis consistently exhibit lower specific-conductance values than

those with perforations above 1,000 feet. Most wells west of Gila Bend are over 1,000 feet

deep, while few to the north exceed 1,000 feet in depth.
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The dissolved-solids content of the groundwater is not expected to rise unless significant

recharge of highly mineralized surface water flows occur. This situation is not likely Since most

recharge occurs during periods of high flow. Historically, the dissolved-solids content in surface

flow is low during periods of high flow. A decrease in concentrations of dissolved-solids in

groundwater has been observed during periods of high stumpage and low flows in the Gila

River. One possible explanation for decreasing concentrations of dissolved solids with depth is

that stratification in the basin-fill sediments causes highly mineralized water to remain in the

upper portion of the groundwater reservoir.

As the upper zone is dewatered and water levels drop, less water of poor quality is yielded to

wells. As long as water levels remain high or continue to rise, water quality is not expected to

improve. Only when water levels were at their lowest did a marked improvement in water quality

occur (Rescore, 1998).
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3.0 PROJECT AREA S IN

Basin-fill deposits are present at land surface throughout the Project Area. The thickness of the

basin-fill deposits beneath the Project Area is estimated to be more than 1,800 feet based on

drillers logs in the area. There are records that indicate that 42 wells have been drilled and

constructed in the vicinity of the Project Area. There are 25 registered wells located in the

Project Study Area (Table 1). There are also historical records for t7 wells that are not

registered in the Project Study area (Table 1). The reported total depths of Project Study area

wells range from less than 50 to more than 1,800 feet bis. Lithologic logs are available for 17 of

the 42 registered and unregistered wells. Based on the reported total depths in the driller logs

and the descriptions of materials in the drillers logs, most of the wells are completed in the

upper basin-fill unit.

3.1 WATER LEVEL CONDITIONS

Water level conditions in the Project Area have been evaluated based on the data collected by

the ADWR. Depths to groundwater measured in wells in, and near, the Project Area by the

ADWR during 1993 range from 2 to 72 feet bis. These depth to water measurements are in

good general agreement with previous depths to water measurements collected from regional

wells. Historic water level data are available for the Project Area (Table 2).

In general, depths to water in the Project Area have ranged from approximately 2.2 to 153 feet

bis during the period 1953 to 1993. Groundwater elevations have ranged from approximately

502 to 826 feet above mal during the same period. Review of historical data and hydrographs

of wells in the area published by Rescore (1993) indicates that water levels have gradually

risen since the late 1970s. This rise in groundwater level is probably due to the cessation of

pumping.at and near the Project Area.
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3.2 GROUNDWATEF( QUALITY

Groundwater quality conditions in the Project Area have been def ined based on historic

groundwater quality samples. Groundwater samples were collected by ADWR from selected

wells located in the Project Area in 1979, 1991, and 1993. The groundwater samples collected

by ADWR were analyzed for selected common ions and trace metals. In addition, s-p Farms

collected groundwater samples in 1979, prior to decommissioning the wells before the Painted

Rock Reservoir flooded in the early 1980s. The groundwater samples collected by S-P Farms

were analyzed for Total Dissolved Solids, pH, standard inorganic cations and anions.

Groundwater quality data for the Project Area are provided (Table 3).

In general, groundwater in the Project Area is of poor quality for domestic and most agricultural

uses. Examination of the groundwater quality data indicates good general agreement with

water quality in other portions of the region. The dissolved solids concentrations for wells in the

Project area ranged from 807 to 5,887 parts per million (ppm), The dominant constituents in

the water are sodium and chloride. And, in general, dissolved solids concentrations were

highest in shal low wel ls and lowest in the deeper wel ls. Fluoride was detected at

concentrations greater than the federal MCL (Table 3).
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4.0 GROUNDWATER ASSESSMENT

Maximum water demand for the Project is expected to be approximately 10,000of/y. This

groundwater assessment was conducted to evaluate the impacts of withdrawing 10,000 of/y of

groundwater from the Project Area to meet water demand. In addition, a worst case scenario

that included withdrawing 15,000 of/y of groundwater from the Project Area was evaluated.

4.1 METHODOLOGY

Hydrogeologic data were collected to define regional and Project Area conditions (Sections 2.0

and 3.0). Examination of these data allowed the development of a conceptual hydrogeologic

model for the region. The impact created by groundwater withdrawals at the Project Area was

determined by simulating various stumpage scenarios within the conceptual model using the

groundwater model Winflow. Winflow utilizes the Theis non-equilibrium equation to determine

drawdowns created by pumping wells with selected aquifer hydraulic properties for selected

periods of time.

Winflow input parameters include aquifer thickness, saturated thickness, hydraulic conductivity

(K), specific yield (SY), and anticipated water demand. Review of the basic data indicates that

alluvial materials are at least 1,100 feet thick in the Project Area. Wells located in the Project

Area range from approximately 200 to t,1o0 feet in total depth. Static depth to water in the

Project Area is approximately 50 to 60 feet bis. Based on these data, a conservatively low

saturated thickness of approximately 1,00o feet was assumed.

No aquifer test data are available to determine K or SY for aquifer materials underlying the

Project Area, however, K and SY values were estimated using drillers logs and elements from

the ADWR Drillers Log Program developed by ADWR (Long and Erb, 1980). One of the

components of the ADWR Drillers Log Program is a standardized method of analyzing lithology

logs written by drillers so that specific yield, hydraulic conductivity and transmissivity could be

estimated in wells where no aquifer test data exists.
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Pumping Rate (rpm)Scenario I
1 775

2I 775

3 775

4 1,162
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The drillers reports received at ADWR contain lithology logs prepared by drillers during the

drilling of wells. Descriptions used by drillers in the preparation of these logs were standardized

and values were assigned for the description of each type of aquifer material for specific yield

and hydraulic conductivity. Estimates for specif ic yield and hydraulic conductiv ity were

calculated by multiplying the values assigned to each aquifer material type by the thickness of

that material in the well. Then, the sum of the values for each type of aquifer material, from the

water table to the total depth of the well, was divided by the total depth of the well to arrive at a

weighted average for specific yield and hydraulic conductivity for each well.

Ranges of K and SY for the basin fill units were estimated based on well logs for the Project

Area. The estimated K values based on analysis of the driller logs for wells in the area range

from approximately 17.4 to 1,267 feet per day (f/d). The average estimated K for the area

based on the driller log analysis is about 640 f/d. The estimated SY based on the driller logs

and using the method developed by the ADWR ranges from approximately .05 to 0.22 and

averaged 0.14 (dimensionless). Based on these parameters, four pumping scenarios were

simulated using conservative estimates of K and SY. The four scenarios are:

1.

2.

3.

4.

Pumping 10,000 of/y for 50 years using High K (100 f/d) and SY (0.12)

Pumping 10,000 of/y for 50 years using Low K (50 f/d) and SY (0.08)

Pumping 10,000 of/y for 50 years using moderate K (75f/d) and SY (0.10)

Pumping 15000 of/yr for 50 years using moderate K (75f/d) and SY (0.10)

Groundwater pumping was simulated from eight existing wells in the Project Area.

scenarios 1 through 4, these wells were pumped for 50 years at the rates listed below:

For
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4.2 RESULTS

The results of the simulations for `the four scenarios indicate that the impacts created by

groundwater withdrawals in the Project Area will not create excessive additional drawdown at or

near Project Area boundaries. Figures depicting the amount of drawdown based on the four

above-referenced scenarios have been prepared (Figures 2 through 5).

As expected, the maximum amount of drawdown was created for the pumping scenario using

the moderate range of aquifer parameters and pumping 15,000 ac/yr for50years (Scenario 4).

Even under this veryconservative condition, drawdown at the eight existing Project Area wells

after 50 years of pumping is less than 25 feet. The projected drawdown at the Project Area

boundary for Scenario 4 ranges from approximately 12 to 15 feet (Figure 5). The minimum

amount of drawdown was projected using the high range of aquifer parameters and total

pumping of 10,000 of/y (Scenario 1). The projected drawdown for Scenario 1 at the Project

Area wells is less than 15 feet after 50 years and ranges from approximately 10 to 13 feet at the

Project Area boundary. Scenario 1, which includes using the highest values of K and Sy for this

analysis, is still conservative compared to the range of aquifer hydraulic parameters estimated

using the ADWR drillers log methodology.
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5.0 CONCLUSIONS

A review of the data collected for .this investigation and the results of the impact analysis

indicates that pumping groundwater to serve as a source of water supply to the Project will not

produce significant drawdown in the area. Assuming these conservative conditions, i.e. using

conservative (low) estimates of aquifer hydraulic parameters, additional drawdown at the site

will likely range from approximately 0.3 to 0.5 feet per year, or a total drawdown of 15 to 25 feet

over the 50 year estimated life of the Project.
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I LEGAL OWNER

TOTAL
DEPTH
(feet) DIAMETER

WATER
LEVEL
(feet)

I
I
IGALLONS

PER MINUTE
I C(5-5)18ACC Not Registered S&P Farms 857 20

C(5-5)18ACC Not Registered Sisson 398 20 I.

i C(5-5)18ADA 55-603692 S&P Farms 347 20 50 2,eo0
i C(5-5)18B Not Reqistered Sisson 865 20
i C(5-5)18BBC Not Registered Sisson 945 20 130
|
I C(5-5)18CM 55-603694 S&P Farms 679 18 50 Ia,ooo

C(5-5)18CCC
|

s5~ss9e4s Southwest Gas
Corporation

235 o o 0 I
\
!

C(5-5)18CDD 55-603682 S&P Farms 500 8 o 0 |
C(5-5)18DCB 55-603693 S&P Farms 890 18 50 2,eoo

i C(5-5)18DCC Not Reqistered Sisson 1.oa1 20 40
i C(5-5)18DCD 55-603697 Gila Gin Co 400 8 50 35

C(5-5)18DDC Not Reqistered Sisson 770 20 100
C(5-5)18DDC 55-603690 S&P Farms 400 20 so a,ooo
C(5-5)18DDD 55.608691 S&P Farms S89 20 50 1 ,sao I

C(5-5)1 QMB Not Registered Pierce 1,1a5 30 2,449
C(5-5)19ABA 55-603889 S&P Fames 1,130 18 50 2,800

I C(5-5)19BBB 55-603683 S&P Farms 188 8 73 33
I C(5-5)20CBB 55-622334 Paloma Ranch

Investments, LLC
1,114 16 0 1 ,sao

I|
i C(5-5)20DCA Not Registered NW Mutual Life 1,811 18 203
i C(5-5)20DCC 5s-622372 Paloma Ranch

Investments, LLC
1.811 18 0 Is,eoo

I
I C(5-5)20DCD Not Reqistered NW Mutual Life 767 24 255

C(5-5)31 DBC 55-628709 Union Pacific
Railroad

1 ,ahs 10 770 1
240

C(5-8)3ACC Not Reqistered Narramore 534 20 40
0(5.6)3C00 Not Registered Sisson 700 20 2,300
C(5-6)4DDD 55-603684 S&P Farms 702 20 50 2,400
C 5-6)11 BBB Not Registered Sisson 1 ,085 20 4,oo0

I C(5-6)11BCC Not Registered S&P Fames 1,150 18 I
2,449

C(5-6)11DBB Not Registered Sisson 920 20 a,see
C(5~6)12DAA Not Reqistered Narramore 979 20 Ia,aoo
C(5-6)1 SADD Not Registered Narramore 1 ,too 18 .Ia,aea

2,019C(5-5)18CCD Not Registered S&P Farms 985 18
C(5-S)25AAA 55-555281 Continental Waste 0 0 0 0

I C(5.5)25AAA 55-555387 Continental Wwe 50 4 25 0
C(5-6)25ABA 55-551348 Continental Waste 75 4 88 io
C(5-6)25BBB 55-551346 Continental Waste 65 4 45 I|o
C(5-6 25BBB 55-555277 Continental Waste 0 0 0 o
C(5-6 25CBB 55-551345 Continental Waste 0 0 O Io
C(5-6)25CCC 55-551343 Continental Waste 0 o o 0

0
C(5-6 25CCC 55-555279 Continental Waste 0 o oI C(5-6)25DBA 55-551347 Continental Waste 39 4 24

I 0(5.6)25000 55-551344 Continental Waste 0 o 0 0
C(5~8)25DDD 55-555280 Continental Waste 0 0 0 o

8 8 HARGIS + ASSOCIATES, INC.

TABLE 1

WELL INVENTORY



WELL IDENTIFIER

C(5-5)18ddd 08/79 53.6 588

IC(5-5)19aab 01/91 58.6

C(5-5)19bCb 11/93 26.5

C(5-5)20Cbb 03/80 55.6

C(5-5)20dCb 08m 120

.C(5-5)20dcd 11/99 84.3

C(5-6)02add1 07/53 3_4

c (5-e)02add2 06/54 3.4 592

DATE
MEASURED

DEPTH TO WATER
(feet bis)

WATER LEVEL
ELEVATION

! C(5-5)18acb 12/77 67.5 560

i C(5-5)18dbd 08/79 32.8 599

i C(5-5)18dcb 01/66 56.5 579

C(5-5)18dcd1 12/58 95.7 548

C(5-5)18dda 02/66 48.3 592

C(5-5)18ddC1 12/53 57.2 585

C(5-5)18ddC2 11/93 21.6 623

585

626

598

538

571

592

564

558

C(5-6)02bbc 01/66 33.6

C(5-6)11cda 12/95 10.8

C(5-6)12daa 12/77 51.5

1C(5-6)13'adc1 01/65 572

606

558

579

C(5-6)13adc2 11/93 10.6 616

g o HARGIS + ASSOCIATES, INC.

TABLE 2

WATER LEVEL DATA

bis = Below land surface
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w Sampled: 06/21/00
Received: 06/2i/00

Issued: 06/30/00

Client Project Ir( GBPP 886

Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnalytical
2852 Alton Ave.. I rvine.  CA92606

1014 E.  Cooley Dr., Suite A. Colton, CA92324
16525 Sherman Way, Suite c-11, Van Nuys, CA92406

9484 Chesapeake Dr.. Suite eos, San Diego, C A92123
9830 South 51st St., Suite B~120. Phoenix, AZ 85044

(949 361.1022 FAX (949) 261-1228
(909P§70-4667 FAX (909) 370-1046
(aw) 779.1844 FAX (81a) 779.1843
(619) 505-9596 FAX (619) 505-9689
(480) 785-0048 FAX (480) 78543851

CASE NARRATIVE

LABORATORY
NUMBER

SAMPLE
DESCRIPTION

SAMPLE
MATRIX

PJ F0386-0 I

PJ  F 0386-02

PJ  F 0386-03

PJ  F 0386-04

C(5-5) 20DCC
C(5-5)20DCC
C(5-5) 20CBB
c(5-5)20CBB

Water
Water
Water
Water

SAMPLE RECEIPT: Samples wee received intra, on Joe, and with chain of custody documentation.

HOLDING TIMES: 'Holding times were met.

PRESERVATION : Samples requiring preservation woe verified prior to sample analysis.

QA/QC CRITERIA: All analyses met method criteria

O B S E R V A T I O N S : No significant observations were made.

SUBCONTRACTED : N o  a n a l y s e s  w e r e  s u b c o n t r a c t e d  t o  a n  o u t s i d e  l a b o r a t o r y .

DE' MAR ANALYTICAL 9 PHOENIX (AZ0426)

\ A
Beth Price
Project Manager

P J F 0 3 8 6

1  o f  1 7

The re.vull.v perluh any Io the sum/1Ie.v n.wed in /he laboruklry. 7hi.v report hull pal be repmducul except in
fug, without written permI.r.vbn am Del Afar .4naly1iwI.



Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

4'

Del MarAnalyticaI
2852 Alton Ave., Irvine, CA92606

1014 E. Cooley Dr., Suite A, C0l(0f\l CA92324

18525 Sherman Way. Suite C-11, VanNuys, CA 92406

9484 Chesapeake Dr., Suite eos, San Diego, CA 92123

9830 South51st St., Suite 8-120, Phoenix, AZ 85044

wav.

(949) 261.1022 FAX (949) 261-1228
(909) 370-4667 FAX (909) 370-1046
(818) 779-1844 FAX (818) 7794843
(619) 505-9596 FAX (699) 505.9689
(480) 7es-oo4a FAX (480) 785.0851

I

r

TOTAL RECOVERABLE METALS

Analyze Method Batch
Reporting

Limit
Sample
Result

Dilution
Factor

Date Date
Extracted Analyzed

Data
Qualifiers

mg/I mg/I

POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2203
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206

0.050
0.050
0.010
0.0040
0.0050

2.0
0.010
0.020
0.050
0.50

0.00020
0.050
1.0

0.050
2.5

0.0050
5.0

0.050
0.050

ND
ND
ND
ND
ND
41
ND
ND
ND
2.5
ND
ND
6.6
ND
31
ND
360
ND
ND

I
I
I
I
l
l
l
I
I
I
I
l
l
I
I
I
I
I
l

6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00

6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/22/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00

Sample ID: PJF0386-01 (C(5-5)20DCC Water)
Antimony EPA 200.7
Arsenic EPA 200.7
Barium EPA 200.7
Beryllium EPA 200.7
Cadmium EPA 200.7
Calcium EPA 200.7
Chromium EPA 200.7
Copper EPA 200.7
Lead EPA 200.7
Magnesium EPA 200.7
Mercury EPA 245. l
Nickel EPA 200.7
Potassium EPA 258. l
r um EPA 200.7
Shut EPA 200.7
Silver EPA 200.7
Sodium EPA 273. l
Thallium EPA 200.7
Zinc EPA 200.7
Sample ID: PJF0386-03 (C(5-5) 20CBB u Water)
Antimony EPA 200.7
Arsenic EPA 200.7
Barium EPA 200.7
Beryllium EPA 200.7
Cadmium EPA 200.7
Calcium EPA 200.7
Chromium EPA 200.7
Copper EPA 200.7
Lead EPA 200.7
Magnesium EPA 200.7
Mercury EPA 245. I
Nickel EPA 200.7
Potassium EPA 258. I
Selenium EPA 200.7
Silica EPA 200.7
Silver EPA 200.7
Sodium EPA 273. I
Thallium EPA 200.7
Zinc EPA 200.7

POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
P0F2206
POF2206
POF2808
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206

0.050
0.050
0.010
0.0040
0.0050

2.0
0.010
0.020
0.050
0.50

0.00020
0.050
1.0

0.050
z.5

0.0050
5.0

0.050
0.050

l
I
l

ND
ND

0.022
ND
ND
57
ND
ND
ND
3.8
ND
ND
7.9
ND
32
ND
410
ND
ND

l
I
l
I
l
l
l
l
l
I
I
I
l
I
I
I

6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/28/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00

6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/28/00
6/23/00
6/23/00
6/2.3/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00

Beth Price
Project Manager

DEL MAR ANALYTICAL, PHOENIX (AZ0426)

PJF0386
2 of 17

171e re.vull.vperluil on lo the .vumpluv renal in the laboratory. 7hi.v report .hull not be repmducal except in
/al without wri11enpermi.r.vian um Del Mar Analyricul.



Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnalytk3al
2es2 Alton Ave., Irvine. CA92606

1014 E. Cooley Dr., Suite A, Cc»ltcn_CA 92324
16525 Sherman Way,Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite 805, San Diego, CA 92123
9630 South 51st St., Suite B-120. Phoenix, AZ 85044

(949) 261-1022 FAX (949) 261-1228
(909) 870-4667 FAX (909) a70_1o-as
(818) 7794844 FAX (818) 779-1843
(619) 505-9596 FAX (619) 505-9689
(480) 785-0043 FAX (480) 7850851

DISSOLVED METALS

Analyze Method Batch
Reporting

Limit
Sample
Result

Dilution
Facto r

Date Date
Extracted Analyzed

Data
Qualifiers

mg/I mg/I
Sample ID: PJF0386-02 (C(5-5) 20DCC - Water)

Antimony, Dissolved EPA 200.7
Arsenic, Dissolved EPA 200.7
Barium, Dissolved EPA 200.7
Beryllium, Dissolved EPA 200.7
Cadmium, Dissolved EPA 200.7
Calcium, Dissolved EPA 200.7
Chromium, Dissolved EPA 200.7
Copper, Dissolved EPA 200.7
Lead, Dissolved EPA 200.7
Magnesium, Dissolved EPA 200.7
Mercury, Dissolved EPA 245. l
Nickel, Dissolved EPA 200.7
Potassium, Dissolved EPA 258. l
' um Dissolved EPA 200.7
'i1....4, Dissolved EPA 200.7
Silver, Dissolved EPA 200.7
Sodium, Dissolved EPA 273. l
Thallium, Dissolved EPA 200.7
Zinc, Dissolved EPA 200.7
Sample ID: PJF0386-04 (C(5-5) 20CBB - Water)

POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2808
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206

0.050
0.050
0.010
0.0040
0.0050

2.0
0.010
0.020
0.050
0.50

0.00020
0.050

1.0
0.050
2.5

0.0050
5.0

0.050
0.050

N D
N D
0.70
N D
N D
43

ND
N D
N D
2.7
N D
N D
7.2
ND
32

N D
370
N D
N D

I

I

l

I

I

I

I

l

I

I

I

I

I

I

I

I

I

I

I

6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/28/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00

6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/28/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00

Antimony,Dissolved
Arsenic,Dissolved
Barium, Dissolved
Beryllium, Dissolved
Cadmium,Dissolved
Calcium, Dissolved
Chromium, Dissolved
Copper, Dissolved
Lead,Dissolved
Magnesium, Dissolved
Mercury, Dissolved
Nickel,Dissolved
Potassium, Dissolved
Selenium, Dissolved
Silica, Dissolved
Silver, Dissolved
Sodium, Dissolved
Thallium, Dissolved
Zinc, Dissolved

EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 245. l
EPA 200.7
EPA 258.1
EPA 200.7
EPA 200.7
EPA 200.7
EPA 273. I
EPA 200.7
EPA 200.7

POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2808
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206

0.050
0.050
0,010
0.0040
0.0050

2.0
0.010
0.020
0.050
0.50

0.00020
0.050

1.0
0.050
2.5

0.0050
5.0

0.050
0.050

ND
ND

0.035
ND
N D
57
ND
ND
ND
4.0
ND
N D
7.9
N D
34
ND
410
N D
ND

I

I

1

I

I

I
I
l
I
I
l
I
I
I
I
l
l
l
l

6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/28/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00

6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/28/00
6/23/00
6/23/00
6/2.3/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00

Beth Price
Project Manager

DEL M AR ANALYTICAL, PHOENIX (AZ0426)

PJF0386
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Sampled: 06/21/00
Received: 06/21/00

Client Project ID: GBPP 886

Report Number: PJF0386

Hargis & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620

Tempe, AZ 85282
Attention: Michael Long

Del MarAnal\/tical
2852 Arron Ave., Irvine. CA 92606

1014 E. Cooley Dr., Suite A, Colton, CA92324
16525 Sherman Way, Suite C-11, Van Nuys, CA92406

9484 Chesapeake of., Suite 805. San Diego, CA 92123
9830 sum 51st SK.. Suite B-120,Phoenix, AZ85044

(949) 261.8022 FAX (949) 2611228
(909) 3704667 FAX (909) 370-1046
(B18) 779-1844FAX (818) 779-1843
(619) 505-9596 FAX (619) so5~se89
(480) 785-0043 FAX (480) 7850851

INORGANIC

Analyte Method Batch
Reporting

Limit
Sample
Result

Dilution
Factor

Date Date
Extracted Analyzed

Data
Qualifiers

mg/l mg/I

Sample ID: PJF0386-01 (C(5-5) 20DCC - Water)
Alkalinity as CaCO3 SM2320B
Chloride EPA 300.0
Fluoride EPA300.0
Nitrate-N EPA 300.0
Nitrite-N EPA300.0

P0F2727
P0F2314
PoF23l4
P0F2314
PoF23l4

5.0
50
1.0
0.10
0.10

59
510
4.1
2.0
N D

l
100
10
l
l

6/27/00
6/22/00
6/22/00
6/22/00
6/22/00

6/28/00
6/22/00
6/22/00
6/22/00
6/22/00

pH Units pH Units

Sample ID: PJF0386-01 (C(5-5) 20DCC Water)
pH EPA 150.1 PoF2l28 NA 8.02

mhos/cm mhos/cm

l 6/21/00 6/21/00 HT-1

Sample ID: PJF0386-01 (C(5-5) 20DCC - Water)
SI'°*iHc Conductance SM25 I0B POF2307 2.0

mg/I

2100

mg/I

l 6/23/00 6/23/00

Sample ID: PJF0386-01 (C(5-5) 20DCC a Water)
Sulfate EPA 300.0 POF2314 5.0

° c

130

°c
10 6/22/00 6/22/00

Sample ID: PJF0386-01 (C(5-5) 20DCC - Water)
Temperature EPA 170.1 PoF2l29 NA

mg/1

18

mg/I

l 6/21/00 6/21/00 HT-l

POF2329 20 1100 I 6/23/00 6/23/00
Sample ID: PJF0386-01 (C(5-5)20DCC - Water)
Total Dissolved Solids SM2540C
Sample ID: PJF0386-03 (C(5-5) 20CBB - Water)
Alkalinity as CaCO3 SM2320B
Chloride EPA300.0
Fluoride EPA300.0
Nitrate-N EPA 300.0
Nitritc-N EPA300.0

POF2727
POF2314
POF2314
PoF23l4
P0F2314

5.0
50
L0
0.10
0.10

53
610
4.3
2.1
ND

I
100
10
I
l

6/27/00
6/22/00
6/22/00
6/22/00
6/22/00

6/28/00
6/22/00
6/22/00
6/22/00
6/22/00

Beth Price
Project Manager

PJF0386
4 of 17
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Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00

Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620

Tempe, AZ 85282
Attention: Michael Long

Del MarAnalytk;al
2852 Afton Ave.. Irvine, CA 92606

1014 E. Cooley Dr., Suite A. Cotton, CA 92324
16525 Sherman Way. Suite C-11, Van Nuys,  CA92406

9484 Chesapeake Dr. . Suite B05. San Diego,  CA92123
9830 South 51st  SL, Suite B-120, Phoenix. AZ 85044

(949) 2G1-1022 FAX (949) 261.1229
(909) 370-4667 FAX (909) 370-1046
lass) 779.1 a44 FAX (618) 7794843
(619) 505~9596 FAX (619) 505.9689
(480) 7854043 FAX (480) 785-0851

INORGANIC

Analyze Method Batch
Reporting

Limit
Sample
Result

Dilution
Factor

Date Date
Extracted Analyzed

Data
Qualifiers

pH Units pH Units

Sample ID: PJF0386-03 (C(5-5) 20CBB - Water)

pH EPA 150.1 PoF2l28 NA 7.99

mhos/cm mhos/cm

I 6/21/00 6/21/00 HT-I

Sample ID: PJF0386-03 (C(5-5)20CBB - Water)

Specific Conductance SM25 IOB POF2307 2.0 I 6/23/00 6/23/00

nigh

2400

mg/I

Sample ID: PJF0386-03 (C(5-5) 20CBB - Water)

Sulfate EPA 300.0 P0F2314 5.0

°c
160

°c
10 6/22/00 6/22/00

Sample ID: PJF0386-03 (C(5-5)20CBB - Water)

Tr"'~erature EPA 170.1 PoF2l29 NA

mg/l

18

mg/I

I 6/21/00 6/21/00 H T - I

Sample ID: PJF0386-03 (C(5-5) 20CBB - Water)

Total Dissolved Solids SM2540C POF2329 20 1300 l 6/23/00 6/23/00

Beth Price
Project Manager

DEL MAR ANALYTICAL, PHOENIX (AZ0426)

PJF0386

5 of 17

the revu l lx per luh  any lo  Ihexum/: lat u s e d in /he laboruk/ry. 7hi.¢ report  .hu l l  nm be repmducal  except  in
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Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnalytic;aI
2852 ARM Ave.. Irvine, CA 92606

1014 E. Cooley Dr.,Suite A, Colton. CA 92324
16525 Sherman Way, Suite C-11, VanNuys, CA 92406

9484 Chesapeake Dr.. Suite 805. San Diego,CA 92123
9830 South 51st St.. Suite B-120. Phoenix. AZ B5044

(949) 261-1022 FAX (949) 261-1228
(909) 3704667 FAX (909) 3701046
(818) 779-1844 FAX (818) 779-1843
(619) 505-9596 FAX (619) 505-9689
(480) 78540043 FAX (480) 785-0851

i

Pp M4444 Ii-\!'F*l'l~l"*9'¢l\'*JuF'll!'1?"'l

TOTAL RECOVERABLE METALS

Result
Reporting

Limit Units
Spike
Level

S o u r c e % R E C

R e s u l t % R E C L i m i t s R P D

R P D

L i m i t

Data
Qualifiers

0.00020 m 8/ I

0.00020 mg/I

0.00020 m8/I M

Analyte

Batch: POF2203 Extracted: 06/22/00

Blank Analyzed: 06/22/00 (POF2203-BLKI)
Mercury ND

ws Analyzed: 06/22/00 (POF2203-BSI)
Mercury 0.00541

Matrix Spike Analyzed: 06/22/00 (POF2203-MSI)
Mercury 0.00292

Matrix Spike Dup Analyzedz 06/22/00 (POF2203-MSDl)
Mcrr--'v 0.00294 0.00020 mg/I

0.00500 108 85-115

Source: PJF0330-02
0.00500 ND 58.4 85-115

Source: PJF0330-02
000500 ND 58.8 85-H5 0. 683 2 0 M

. 8 ( \ . r 4  P O F 2 2 0 6  E x t r a c t e d :  0 6 / 2 2 / 0 0

B l a n k  A n a l y z e d :  0 6 / 2 3 / 0 0  ( P O F 2 2 0 6 - B L K I )

A n t i m o n y N D

Arsenic N D

B a r i u m N D

B e r y l l i u m N D

C a d m i u m N D

C a lc i u m N D

C h r o m i u m N D

Copper N D

Lead N D

M ag nes ium N D

N i c k e l N D

Potassium N D

S e len ium N D

S i li ca N D

S i lve r N D

S od ium N D

T h a l l i u m N D

Z i n c N D

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

I .0

0.050

2.5

0.0050

5.0

0.050

0.050

m8/1

m8/1

mg/I

mg/1

mg/I

M8/I

m8/1

mg/1

mg/I

m8/1

m8/l

mg/\

mg/I

mg/1

mg/1

mg/I

mg/I

ms/1

B e t h  P r i c e

P r o j e c t  M a n a g e r

P]F0386
6 of 17

The revullx pertain only lo the sample.: 1e.wed in the /uborulory. 77li.f report .hull pal be reproduced avcepl in
full, without wrlllenpermixsbn /Pam Del Mar AnulyriaI/.



Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/2 i/00Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del Mar Analytic;al
2852 Alien Ave.. \Irvine, CA 92606

1014 E. Cooley DL. Suite A, Colton. CA 92324
16525 Sherman Way, Suite C-11. Van Nuys,  CA 92406

9484 Chesapeake Dr. ,  Suite as,  San Diego.  CA 92123
9830 South 51st St.. Suite B-120, Phoenix, AZ 85044

(949)  261-1022 FAX (949)  261-(228
(909)  370-4667 FAX (909)  370-1048
(818) 779-1844 FAX (518) 779-1843
(619) 505-9596 FAX (619) 505-9689
(480) 785-0043 FAX (480) 785-0851

l

_. Y
a » 12'.

e»;~'a

TOTAL RECOVERABLE METALS

Result
Reporting

Limit Units
Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Data
QualifiersAnalyte

Batch: POF2206 Extracted: 06/22/00

LCS Analyzedz 06/23/00 (POF2206-BSI)
Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Ch' 'um

L10

1.15

L06

1.12

11.1

1.06

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

l .0

0.050

2.5

0.0050

5.0

0.050

0.050

mg/I

mg/I

mg/I

mg/1

m y

mg/1

mg/I

mg/I

mg/1

m8/1

m8/1

m8/I

m8/1

mg/l

m8/1

m8/1

mg/1

m8/1

1.00

1.00

1.00

1.00

1.00

10.0

1.00

1.00

1.00

10.0

1.00

10.0

1.00

21.4

0.0500

50.0

1.00

1.00

'Lu 1 . 0 2

L e a d L 0 9

M a g n e s i u m 1 0 . 8

N i c k e l L 0 6

P o t a s s i u m 1 1 . 5

S e l e n i u m 1 . 1 4

S i l i c a 2 2 . 0

S i l v e r 0 . 0 5 4 0

S o d i u m 5 4 . 4

T h a l l i u m 1 . 0 7

Z i n c L 0 8

M a t r i x  S p i k e  A n a l y z e d : 0 6 / 2 3 / 0 0 ( P O F I 2 2 0 6 - M S I )

A n t i m o n y L 2 3

A r s e n i c L 3 5

B a r i u m 1 . 1 0

B e r y l l i u m 1 . 1 9

C a d m i u m 1 . 1 5

C a l c i u m 1 3 6

C h r o m i u m 1 . 07

C o p p e r

L e a d

0.050

0.050

0.010

0.0040

0.0050

2.0

0.0 I0

0.020

0.050

0.50

0.050

I .0

M-HA

Magnesium

Ni¢ll°I
Pm m

1.15

Ll l

67.5

LIS

13.7

m8fl

mg/1

m8/1
mg/I

mg/I

mg/I

mg/I

ms/1
mg/I

mg/I

mg/I

mg/l

1.00

1.00

1.00

1.00

1.00

10.0

1.00

1.00

1.00

10.0

1.00

10,0

1 1 0 85-115

1 1 5 85-1 15

1 0 6 85-1 15

l l ] 85-1 15

1 1 2 85-1 15

I l l 85-115

1 0 6 85-115

1 0 2 85-115

1 0 9 85-1 15

1 0 s 85-115

1 0 6 85~115

1 1 5 85-115

1 1 4 85-115

1 0 3 85-115

1 0 8 85-1 15

1 0 9 85-115

1 0 7 85-115

1 0 8 85-115

S o u r c e :  P J F 0 3 3 0 - 0 2

N D 1 2 0 70-130

0 , 0 7 0 1 2 8 70-130

0 0 4 1 1 0 6 70-130

N D 1 1 9 70-130

N D 1 1 5 70-130

1 3 0 6 0 . 0 70-130

0 . 0 1 1 1 0 6 70-130

N D 1 1 4 70-130

N D 111 70-130

6 0 7 5 . 0 70-130

0 . 1 0 1 0 8 70-130

N D 1 3 0 85-115 M

Beth Price
Project Manager

PIF0386
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The rexull.v pertain only Lu llle.vumple.v :wed in the laboratory. 1hi.v report shall nu( be repmduceul except in
lu l l ,  wl lhoad wri I lenpermi .v.vi2n  am Del  Mur Anulyicu l .



Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Southern Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnaI\/tical
2852 ANon Ave., Irvine. CA 92606

1014 E. Cooley Dr., Suite A, Colton. CA 92324
1ss2s Sherman Way, Suite c-11, Van Nuys, CA 92406

9484 Chesapeake Dr. ,  Suite 805,  San Diego,  CA 92123
9830 South 51 st St. ,  Suite B-120. Phoenix,  AZ 85044

(949) 261-1022 FAX (949) 2G1-1228
(909) 370-4667 FAX (909) 370-1046
(818) 779.1844 FAX (818) 779.1843
(so) 585.9598 FAX (819) 505.8689
(480) 785-0043 FAX (480) 7B5-0851

TOTAL RECOVERABLE METALS

Result
Reporting

Limit Units
Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Data
Qualifiers

m8/1

mg/1

M8/1

mS/1

mg/I

H18/l

1.00

21. 4

0. 0500

50. 0

1.00

1. 00

M

Mr
1.

mic

0.050

Barium

Beryllium

Cadmium

Calcium

Chromium

Copper

Lend

M~HA

M

M

Analyze

Batch: POF2206 Extracted: 06/22/00

Matrix Spike Analyzed' 06/23/00 (POF2206-MSI)
Selenium 1.26 0.050

Silica 89.7 2.5

Silver 0.0586 0.0050

Sodium 2630 50

Thallium 1.03 0.050

Zinc 1.17 0.050

Spike Dup Analyzed: 06/23/00 (POF2206-MSDI)
my 1.21

L28 0.050

1.10 0.010

1.18 0.0040

1.14 0.0050

135 2.0

L04 0.010

1.18 0.020

1.07 0.050

66.9 0.50

L17 0.050

13.1 1.0

1.zz 0.050

88.8 2.5

0.0586 0.0050

2630 50

1.05 0.050

1.18 0.050

Msgr¢sium
Nickel

Potassium

Selenium

Silica

Silver

Sodium

Thallium

Zinc

m g/I

mg/1

m8/1

mg/1

m g/ l

MG/\

mg/1

m g/ l

m g/ l

mg/1

m 8/ l

m g/ l

m 8/I

mg/\

m8/1

mg/1

mg/1

mg/1

1.00

1.00

1.00

1.00

1.00

10.0

1.00

1.00

1.00

10.0

1.00

10.0

1.00

21.4

0.0500

50.0

1.00

1.00

So urge: PJF0330-02
ND 126 70- l30

66 l l I 70-130

ND l 17 70- l30

2600 60.0 85-1 15

ND 103 70-130

ND I 17 70-130

Source: PJF0330-02
ND l 18 70-130

0.070 121 70-130

0,041 106 70-130

ND I 18 70-130

ND l 14 70-130

130 50.0 70-130

0.011 103 70-130

ND 1 17 70-130

ND 107 70-130

60 69.0 70-130

010 107 70-130

ND 130 85-1 15

ND 122 70-130

66 107 70-130

ND 117 70-130

2600 60.0 85-115

ND 105 70-130

ND 118 70-130

l .64

5.32

0

0.844

0.873

0.738

2.84

2.58

3.67

0.893

0.851

0

3.23

l .01

0

0

I .92

0.85 I

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

M

Beth Price
Project Manager

PJF0386
8 of 17

The rexullx pariah only lo lhexamplav le.wed in the laborukary.  This report .hull  not be repwducecl except in
l u l l .  w i l h au l  w r i l l en p er mi xsvn  r am D el  Mar  A n a/ y i w l .



Client Project ID: GBPP 886
Sampled: 06/21/00

Received: 06/21/00Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave,, Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnalytic;aI
2852 Alton Ave., Irvine, CA 92606

1014 E. Cooley Dr., Suite A. Cohan, CA 92324

16525 Sherman Way. Suite c~11, Van Nuys. CA 92406

9484 Chesapeake Dr.. Suite eos, San Diego. CA92123

9830 South 51st St.. Suite B120, Phoenix. Az 85044

(949) 261.1022 FAX (949) 261-1228

(909) 3704667 FAX (909) 370-1046

(818) 779-1844 FAX (818) 779-1843

(619) 505-9596 FAX (619) 505.9689

(480) 785-0043 FAX (480) 755-0851

W

i

~l
I

. _ . _ . . u - » . . - . . -

TOTAL RECOVERABLE METALS

Reporting
Limit Units

Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit

Data
Qualifiers

0.00020 m8/I

0.00020 mg/1

Analyte Result

Batch: POF2808 Extracted: 06/28/00

Blank Analyzedz 06/28/00 (POF2808-BLKI)
Mercury ND

LCS Analyzed: 06/28/00 (POF2808-BSI)
Mercury 0.00549

Matrix Spike Analyzed: 06/28/00 (POF2808-MSI)
Mercury 0.00554 0.00020

Matrix Spike Dup Analyzed: 06/28/00 (POF2808-MSDI)
Mer'"-*v 0.00547 0.00020

Mg/1

0.00500 110 85-1 15

Source: PJFOI94-01

0.00500 ND I l l 85-1 15

Source: PJFGI94-01

0.00500 ND 109 85-1 15m8/1 1.27 20

1

:Rh Price
Project Manager

PJF0386
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Client Project ID: GBPP 886 Sampled: 06/21/00
Received: 06/21/00

Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del Mar Analyti<:al
2852Alton Ave., line. CA 92606

1014 E. Cooley Dr., Suite A.Colton, CA 92324
16525 Shannan Way, Suite C~11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite 805, San Diego,CA92123
9830 South 51st St.. Suite B-120, Phoenix, AZ 85044

(949) 261-1022 FAX (949) 261-122B
(909) 370.4667 PAX (909) 3704046
(818) 7794844 FAX (818) 7794843
(619) 505-9596 FAX (619) 505.9689
(480) 7550043 FAX (480) 785-0851

DISSOLVED METALS

A n a l y t e

B a t c h :  P O F 2 2 0 6  E x t r a c t e d :  0 6 / 2 2 / 0 0

R e s u l t

R e p o r t i n g

L i m i t U n i t s

S p i k e

L e v e l

Source %REC
Result %REC Limits RPD

RPD
Limit

Data

Qualifiers

Blank Analyzed: 06/23/00 (POF2206-BLKI)
Antimony, Dissolved ND

Arsenic, Dissolved

Barium, Dissolved

Beryllium, Dissolved

Cadmium, Dissolved

Calcium, Dissolved

"hr n, Dissolved

Ipse., Dissolved

Lead, Dissolved

Magnesium, Dissolved

Nickel, Dissolved

Potassium, Dissolved

Selenium, Dissolved

Silica, Dissolved

Silver, Dissolved

Sodium, Dissolved

Thallium, Dissolved

Zinc, Dissolved

LCS Analyzed: 06/23/00 (POF2206-BSI)
Antimony, Dissolved

Arsenic, Dissolved

Barium, Dissolved

Beryllium, Dissolved

Cadmium, Dissolved

Calcium, Dissolved

Chromium, Dissolved

Copper, Dissolved

Lead, Dissolved

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

1.0

0.050

2.5

0.0050

5.0

0.050

0.050

mg/I

mg

H18/1

me/1

mg/1

m8/1

ms/\

mS/I

mg/\

mg/I

mg/1

mg/1

m8/1

mg/1

mg/1

mg/1

mg/1

mg/1

Magnesium, Dissolved

Ni c ' Wissolved

1.10

1.15

1.06

1.11

1.12

11.1

1.06

1.02

1.09

10.8

1.06

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

msfl

mg/I

m8/1

m8/I

mg/1

mg/I

mg/I

mg/I

mg/l

mg/I

m8/1

1.00

1.00

1.00

1.00

1.00

10.0

1.00

1.00

1.00

10.0

1.00

H0

115

106

106

102

109

108

106

85-115

85-1 15

85-115

85-H5

85-115

85~ll5

85-1 is

85-1 15

85-1 15

85-1 IS

85-115

Beth Price
Project Manager

P J F 0 3 8 6

1 0  o f  1 7

The re.vull.vperlah onbv lo lhesumplcv was in the laboratory. 7hi.v report .Zhu/I no! be reprvduce<L except m

full, willow written permission /rum Del Mar Anulyliall.



Client Project ID: GBPP 886
Sampled: 06/2 I /00
Received: 06/2 I /00Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del Marginal;/tical
2852 Alton Ave., Irvine, CA 92606

1014 E. Cooley Dr., Suite A, Colton, CA 92324
16525 Sherman Way. Suite C»11, Van Nuys,CA92406

9484 Chesapeake Dr., Suite 805. San Diego. CA92123
9830 South 5\Sl SL, Suite e-120, Phoenix, AZ B5044

(949) 261-1022 FAX (949) 261-1228
(sos) 370-se67 FAX (909) 370.1046
(818) 779-1844 FAX (818) 779-1843
(619) 505-9596 FAX (619) 5058689
(480) 785-0043 FAX (480) 785-0851

i

\

DISSOLVED METALS

Analyze Result

Reporting

Limit Units

Spike

Level

Source %REC

Result %REC Limits RPD

RPD

Limit

Data

Qualifiers

Batch: POF2206 Extracted: 06/22/00

LCS Analyzed: 06/23/00 (POF2206-BSI)

Potassium, Dissolved

Selenium, Dissolved

Silica, Dissolved

Silver. Dissolved

Sodium, Dissolved

Thallium, Dissolved

Zinc "solved

'a. .Spike Analyzedz 06/23/00 (POF2206-MSI)

antimony, Dissolved 1.23

11.5

1.14

22.0

0.0540

54.4

1.07

1.08

1.0

0.050

2.5

0.0050

5.0

0.050

0.050

mg/I

mg/I

mg/I

m8/1

mg/I

mg/I

mg/1

10.0

L00

21.4

0.0500

50.0

1.00

1.00

Arsenic, Dissolved L35

L10

1.19

1.15

136

1.07

1.15

1.11

M-HA

1

Barium, Dissolved

Beryllium, Dissolved

Cadmium, Dissolved

Calcium, Dissolved

Chromium, Dissolved

Copper, Dissolved

Lead, Dissolved

Magnesium, Dissolved

Nickel, Dissolved

Potassium, Dissolved

Selenium, Dissolved

Silica, Dissolved

M

Silver, Dissolved

Sodium, Dissolved

Thallium, Dissolved

Zinc, Dissolved

67.5

1.18

13.7

L26

89.1

0.0586

2630

L03

1.17

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

1.0

0.050

2.5

0.0050

50

0.050

0.050

mg/I

mg/I

mg/I

mg/1

mg/1

mg/l

m8/1

mg/1

mg/1

mg/1

mg/1

m8/1

M8/1

mg/I

mg/I

mg/I

mg/l

mg/I

1.00

1.00

1.00

1.00

1.00

10,0

1.00

100

1.00

10,0

1.00

10.0

1.00

21.4

0.0500

50.0

l 00

I 00

115 85-1 15

HE 85-1 15

103 85-1 15

108 85-115

109 85-1 15

107 85-1 15

108 85-115

Source: PJF0330-02

ND 120 10-130

0.070 128 70-130

0.041 106 70-130

ND 119 70-130

ND 115 70-130

130 60.0 70-130

0.011 106 70-130

ND 114 70-130

ND 111 70-130

60 75.0 70-130

0.10 108 70-130

ND 130 85-115

ND 126 70-130

66 111 70-130

ND 117 70-130

2600 60.0 85-115

ND 103 70-130

ND 117 70-130

M

eth Price

Project Manager

PJF0386
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Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00

Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Southern Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnalytk:al
2852 Alton Ave.. Irvine, CA92606

1014 E. Cooley Dr., Suite A,Colton, CA92324
16525 Sherman Way,Suite C~11, Van Nuys. CA92406

9484 Chesapeake Dr., Suite 805. San Diego, CA92123
9830 South 51 st SL, Suite B420, Phoenix, AZ85044

(949) 261-1022 FAX (949) 261-1228
(909) 370-4667 FAX (909) 370-1045
(818) 779-1844 FAX (818) 779-1843
(619) 505-9596 FAX (619) 505-9689
(480) 785-0043 FAX (480) 785-0851

iI

M=
_i4 1 1 ¢ ,.9 1 ¢ =i»l~ izrix: » -§

DISSOLVED METALS

Reporting
Limit Units

S p i k e

L e v e l

Source %REC
Result %REC Limits RPD

RPD
Limit

D a t a

Q u a l i f i e r s

M-HA

M

M

Analyte Result

Batch: POF2206 Extracted: 06/22/00

Matrix Spike Dup Analyzed: 06/23/00 (POF2206-MSD1)
Antimony, Dissolved 1.21 0.050

Arsenic, Dissolved 1.28 0.050

Barium, Dissolved 1.10 0.010

Beryllium, Dissolved 1.18 0.0040

Cadmium, Dissolved 1.14 0.0050

135 2.0

Ch 1.04 0.010

1.18 0.020

1.07 0.050

66.9 0.50

1.17 0.050

13.7 1.0

1.22 0.050

88.8 2.5

0.0586 0.0050

2630 50

1.05 0.050

1.18 0.050

Calcium, Dissolved

tum, Dissolved

`o ,_ . ,  Disso lved

Lead, Dissolved

Magnesium, Dissolved

Nickel ,  Dissolved

Potassium, Dissolved

Selenium, Dissolved

Silica, Dissolved

Silver, Dissolved

Sodium, Dissolved

Thal l ium,  Dissolved

Zinc, Dissolved

m8/1

m8/1

m8/ I

men
m8/1

mg/1

mg/1

Mg / \

mg/1

m8/1

m8/1

M8/l
mg/l
M 8/ I

Mg/1
m s / l

mg/1

mg/1

1.00

1.00

1.00

1.00

1.00

10.0

1.00

1.00

1.00

10.0

1.00

10.0

1.00

21. 4

0.0500

50.0

1.00

1.00

Sou Ree: PJF0330-02
ND l 18

0.070 121

0,041 106

ND I 18

ND l 14

130 50.0

0.01 I 103

ND l 17

ND 107

60 69.0

0,10 107

ND 130

ND 122

66 107

ND 117

2600 60.0

ND 105

ND 118

70-130

70 - 130

70 - 130

70-130

70 - 130

70 - 130

70-130

70-130

70 - 130

7 0 ~ l3 0

70 - 130

85-115

70 - 130

70 - 130

70 - 130

85-115

70 - 130

70 - 130

1.64

5.32

0

0. 844

0.873

0. 738

2. 84

2. 58

3.67

0.893

0.851

0

3. 23

1.01

o

0

1.92

0.851

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

M

0. 00020 mg/1

Batch: POF2808 Extracted: 06/28/00

Blank Analyzed: 06/28/00 (POF2808-BLKI)
Mercury,Dissolved ND

LCS Analyzed: 06/28/00 (POF2808~BSl)
Mercury, Dissolved 0.00549 0.00020 m8/1 0.00500 110 85-115

Beth Price
Project Manager

PJF0386
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Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

I

Del MarAnalytical
2852 Anon Ave., line, CA 92606

1014 E. Cooley Dr., Suite A, Colton, CA 92324
16525 Sherman Way. Suite c-11, Van Nuys, CA 92406

9484 Chesapeake Dr,, Suite eos. San Diego,CA 92123
9830 South 51st St., Suite B~120, Phoenix, AZ 85044

(949) 261-1022FAX (949) 261-1221
(909) 3704667 FAX (909) 370-104i
(818) 779-1844 FAX (818) 779.184:
(619) 505-9596 FAX (619) 505-968'
(480) 785-0043 FAX (480) 7854585

DISSOLVED METALS

Result
Reporting

Limit Units
Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Data
Qualifiers

Analyze

Batch: POF`2808 Extracted: 06/28/00

Matrix Spike Analyzedz 06/28/00 (POF2808-MSI)
Mercury, Dissolved 0.00554 0.00020

Matrix Spike Dup Analyzed: 06/28/00 (POF2808-MSDI)
Mercury, Dissolved 0.00547 0.00020

m8/1

M8/l

Source: PJFOl94-01
0.00500 ND I l l 85-1 15

Source: PJFOI94-0l
0.00500 ND 109 85-1 15 1.27 20

`eth Price
reject Manager PJF0386

13 of 17
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Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnal\/tical
2852 Alton Ave., Ire, CA 92606

1014 E. Cooley Dr., Suile A, Colton, CA 92324
16525 Sherman Way,Suite C-11, Van Nuys. CA 92406

9484 Chesapeake Dr., Suite eos. San Diego. CA92123
9830 50th 51st SL, Suite B-120. Phoenix, AZ 85044

(949) 2G1-1022 FAX (949) 261-1228
(909) 370-4667 FAX (909) 370-1046
(818) 779-1844 FAX (8\B) 779-1843
(619) 505.9596 FAX (619) 505-9689
(480) 785-0043 FAX (480) 7850851

L I
J

1

INORGANIC

Result

Reporting
Limit Units

Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Data

Qualifiers

NA pH Units 1.31 10

NA pH Units 0.130 10

NA pH Units

Source- PJF0383-0l
7.58

Source: PJF0393-01
7.66

Source: PJF0402-01
7.21 0 10

NA pH Units 7.00 99.3 95~I05

NA pH Units 7.00 100 95-105

Analyte

Batch: POF2128 Extracted: 06/21/00

Duplicate Analyzedz 06/21/00 (POF2l28-DUP1)
pH 7.68

Duplicate Analyzed: 06/21/00 (POF2128-DUP2)
pH 7.67

Duplicate Analyzed: 06/21/00 (POF2l28-DUP3)
pH 7.21

Reference Analyzed: 06/21/00 (POF2128-SRMI)
pH 6.95

Rel be Analyzed: 06/21/00 (POF2128-SRM2)
l 7.00

Keference Analyzed: 06/21/00 (p0F2128-sRm3)
pH 6.97 NA pH Units 7.00 99.6 95-105

2.0 mhos/cm
Source: PJF0386-0 I

2 l00 0.948 10

2.0 mhos/cm
Sou ice: pJ\=0395;0 l

I 000 2.96 10

Batch: POF2307 Extracted: 06/23/00

Duplicate Analyzed: 06/23/00 (p0F2307-DUp1)
Sp¢ciGc Conductance 2120

Duplicate Analyzed: 06/23/00 (POF2307-DUP2)
Specific Conductance 1030

Reference Analyzed: 06/23/00 (POF2307-SRMI)
SpcciGc Conductance 1430 2.0 mhos/cm 1410 101 90-110

lath Price
Project Manager

PJF0386
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Client Project ID: GBPP 886 Sampled: 06/21/00
Received: 06/2 l /00

Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnalytk3al
2852 Alton Ave., Irvine. CA92606

1014 E. C¢oley Dr., Suite A, Cotton. CA92824
16525 Sherman Way, Suite C-11. Van Nuys, CA 92406

9484 Chesapeake Dr.,Suite eos, San Diego, CA92123
9830 South 51st St., Suite B-120,Phoenix. AZ 85044

(949) 261-1022 FAX (949) 261.122a
(909) 370.4667 FAX (909) 370-1046
(818) 779~1B44 FAX (818) 7794843
(619) 5G5-9596 FAX (619) 505-9689
(480) 765.0043 FAX (480) 785»0851

U

INORGANIC

Result

Reporting
Limit Units

Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Data
QualifiersAnalyte

Batch: POF2307 Extracted: 06/23/00

Reference Analyzedz 06/23/00 (POF2307-SRM2)
Specific Conductance 1480 2. 0 mhos/cm 1410 105 90-1 10

0.50

0.10

0.10

0.10

0.50

mg/I

mg,/I

mg/l

m8/1

M8/1

0.50

0.10

0.10

0.10

0.50

mg/1

m8/1

mg/1

m8/1

m g/ I

2. 00

I .00

0 9 0 3

0. 304

4. 00

M-HAmg/1

mg/I

m8/1

Mg/1

mg/1

2000

1000

903

304

4000 M-HA

M-HA

B a t c h :  P o F 2 3 l 4  E x t r a c t e d :  0 6 / 2 2 / 0 0

B l a n k  An a l y z e d :  0 6 / 2 2 / 0 0  ( P O F 2 3 l 4 - B L K 1 )

Chloride N D

Fluoride N D

Nitra5te-N N D

"to N D

. fa te N D

L C S  A n a l y z e d :  0 6 / 2 2 / 0 0  ( P o F 2 3 l 4 - B s I )

Chlor ide 1.91

Fluoride 1.02

Ni tra te -N 0.924

Ni tr l te -N 0.295

Sulfate 3.79

M a t r i x  S p i k e  An a l yz e d :  0 6 / 2 2 / 0 0  ( P O F 2 3 1 4 - M S I )

Chlor ide 1880 500

Fluor ide 974 100

Ni tra te -N 911 100

Ni tr i te -N 3 1 1 100

Sulfate 3630 500

M a t r i x  S p i k e  D u p  A n a l y z e d :  0 6 / 2 2 / 0 0  ( P o F 2 3 l 4 - M s D I )

Chlor ide 1810 500

Fluoride 962 100

Ni tra te -N 885 100

Ni tr i te -N 288 100

Sulfate 3610 500

M8/1

mg/I

mg/I

mg/l

mg,/l

2000

1000

903

304

4000

95.5

102

102

97.0

94.1

Source: PJF0330-0
2300 -21.0

ND 96.5

ND 89.9

ND 102

2100 38.3

Source: PJF0330~0
2300 -24.5

ND 95.3

ND 87,0

ND 94.7

2100 37.8

90-110

90-1 10

90-110

90-110

90-110

2

80-120

80-120

80-120

80-120

80-120

2

80-120

80-120

80-120

80-120

80-120

3.79

I .24

2.90

7,68

0,552

20

20

20

20

20 M-HA

Beth Price
Project Manager

PJF0386
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Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/2 l /00

Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620

Tempe, AZ 85282
Attention: Michael Long

Del MarAnal\/tical
2B52 Alton Ave., Irvine, CA 92606

1014 E. Cooley Dr., Suite A, Cohan, CA92324

16525 Sherman Way. Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite eos, San Diego, CA 92123

9830 South 51St SL. Suite B-120, Phoenix, AZ 85044

(949) 261.1022 FAX (949) 261-1228
(909) 3704667 FAX (eos) a70-1045
(818) 779-1844 FAX (818) 779.1843
(619) 505.9596 FAX (619) 505.9689
(480) 75540043 FAX (480) 785-0851

INORGANIC

R e p o r t i n g

L i m i t Units
S p i k e

L e v e l

Source
Result

%REC
%REC Limits RPD

R P D

L i m i t

D a t a

Q u a l i f i e r s

2 0 ms/1

2 0 mg/\ 4 0 5

2 0 mg/1 0. 766 10

Analyte Result

Batch: POF2329 Extracted: 06/23/00

Blank Analyzed: 06/23/00 (POF2329-BLKI)
Total Dissolved Solids ND

LCS Analyzed: 06/23/00 (POF2329~BS1)
Total Dissolved Solids 402

Duplicate Analyzed' 06/23/00 (POF2329-DUPI)
Total Dissolved Solids 1310

Duplicate Analyzed: 06/23/00 (POF2329-DUP2)
Total Dissolved Solids 1140 2 0 H18/l

99. 3 80-115

S o u r c e :  P J F 0 4 1 8 - 0 1

1300

S o u r c e :  P J F 0 3 8 9 - 0 1

1200 5. 13 10

5. 0 mg/1 0 20

5. 0 mg/1 1.12 2 0

5.0 m8/1

Source: PJF0418-01
300

Source: PJF0390-01
90

Source: PJF0447-04
H0 2 . 69 2 0

Ne... POF2727 Extracted: 06/27/00

Duplicate Analyzed: 06/28/00 (POF2727-DUPI)
Alkalinity as CaC03 300

Duplicate Analyzed: 06/28/00 (POF2727-DUP2)
Alkalinity as CaCO3 89.0

Duplicate Analyzedz 06/28/00 (p0F27z7-DUp3)
Alkalinity as CaCO3 113

Reference Analyzed: 06/28/00 (POF2727-SRMI)
Alkalinity as CaCO3 204 5. 0 mg/l 2 0 3 1 0 0 89. 162-11

I

Beth Price
Project Manager

PJF0386
16 of 17

771e re.vulls perla onLy Io th¢.vumple.\ ' awed in the laborukzry. 711i.\ report .shall not be rcpmduced cxcepl in
fo l ,  wi thout  wri l lcn  permixxbn am Del  Mar  An al yt i cal .



Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnal\/tical
2852 Afton Ave., Irvine. CA 92606

1G14 E. Cooley Dr., Suite A, Colton, CA92324
16525 Sherman Way. Suite C-11, Van Nuys.CA92406

9484 ChesapeakeDr., Suite 805, San Diego, CA92123
9830 South 51st St., Suite B-120, Phoenix, AZ 85044

(949) 261-1022 FAX (949) 261.1228
(909l 370-4667 FAX (909) 370.1046
(ala) 779.1844 FAX (818) 779-1843
(619) 505-9596 FAX (619) 505-9689
(480) 785-0043 FAX (480) 785-0851

Q

DATA QUALIFIERS AND DEFINITIONS
HT-I

M

M-HA

The holding time for this test is immediate. The laboratory measurement, therefore, cannot be used for compliance.

The MS and/or MSD were outside of the acceptance limits due to sample matrix interference. See LCS.

Due to high levels of analyze in the sample, the MS/MSD calculation does not provide useful spike recovery information
See LCS.
Analyte NOT DETECTED at or above the reporting limit

Not reported.

Relative Percent Difference

ND

NR

RPD

Beth Price
Project Manager

PJF0386
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EXHIBIT B-3

WETLANDS AND WATERS ASSESSMENT



Malcolm Pirnie Inc.

WETLANDS AND WATERS ASSESSMENT FOR THE

PROPOSED GILA BEND POWER GENERATION STATION

MARICOPA COUNTY, ARIZONA

1. INTRODU CTI ON

On March 7-8, and May 23, 2000, a professional wetlands scientist (R. Thomas Sankey

of Malcolm Pirnie) completed a wetlands and waters assessment for the proposed Gila

Bend Power Generation Station facility to be located on a 160-acre parcel situated

northwest of Gila Bend, Maricopa County, Arizona (Section 19, -T5S, R5W, Gila and Salt

River Meridian, Maricopa County, State of Arizona). The purpose of the assessment was

to evaluate the extent and approximate boundaries of wetlands and waters, if any, on the

site. In addition, this study provides sufficient information to allow the planning of the

facility and to avoid and minimize impacts to wetlands and waters, if they are present on

the site.

This report contains a site description, a narrative describing the extent and nature of

wetlands and/or waters on the site, and a map depicting the approximate location of

waters on the site. The report describes the wetland and water assessment methodology,

describes the soils, hydrology, and vegetation found on the site, and presents the results

of the wetlands assessment.

Site Description

The 160-acre site is located approximately 2 miles south of the Gila River and 4 mi1es

northwest of Gila Bend, Arizona (see Figure 1 and Photos 1-3). The square-shaped

parcels are located about 2400 feet south of Sisson Road and approximately 4000 feet

west of Cites Valley Road (T5S, R6W, Sec. 19). Site access is gained from Cites

Valley Road via an east-west oriented gravel road located at the extreme southern edge of

Section 19.

M://3962001/Reports/CEC Exhibits 1
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The site is dominated by rolling topography. Elevations range from 687 feet above mean

sea level (znsl) in the southeastern portion adjacent to Citrus Valley. ROad to

approximately 650 feet mal at the northern site perimeter.

The surficial geology of the site consists of deposits of the Upper Basin Fill. These

deposits generally consist of sands with varying amounts~of silts, surficial sands are

generally siltier than sands at depth. In some areas a thin layer of silt or clay overlies the

sands. Much of the area is covered with typical "desert pavement," a surface veneer of

pebbles and cobbles spread over the low hills on the site. Several ephemeral washes cut

through this desert pavement and drain the site.

Much of the site has been disturbed by past land use. For example, based on an

examination of historic aerial photography, it appears that a large part of the site has been

graded. The parking area located on top of the highest knoll in lot 3 has been worked and

leveled to enable the parldng of vehicles. In addition, the north-central portion of the site

has been graded.

The entire site is drained by several small, ephemeral washes that eventually drain to a

large south-to-north trending wash. This watercourse conveys water to the north then

northeast, eventually crossing Citrus Farm Road and entering the Gila River. The site

contains a mixture of desert scrub and riparian communities. Upland hillsides are

dominated by typical desert scrub vegetation. The ephemeral washes are dominated by

riparian scrub-shrub.

11. WETLAND ASSESSMENT METHODOLOGY

The following section describes the methodology used to conduct the wetland assessment

completed on the site. Wetlands and waters were identified using the methods described

in the 1987 Corps of Engineers Wetlands Delineation Manual . These methods require

the presence of three criteria to define an area as a wetland: hydric soils, wetland

hydrology, and hydrophytic vegetation.

M://3962001/Reports/CEC Exhibits 2
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Hydric soils are defined as soils that are saturated, flooded, or ponded long enough during

the growing season .to develop anaerobic conditions that favor the growth and

regeneration of hydrophytic vegetation. Wetland hydrology is the sum total of wetness

characteristics in areas that are inundated or have saturated soils for a sufficient duration

to support hydrophytic vegetation. Hydrophytic vegetation is defined as the sum total of

rooted vascular plants and inosses growing in water or on a substrate that is at least

periodically deficient of oxygen as a result of excessive water content.

The first step in performing the wetland assessment was to complete a site walkover to

identify plant communities. Particular attention was paid to topographic changes and

shifts in vegetative cover types. During the initial site walkover, it was determined that

"natural" environmental conditions exist at the site. There was no detectable evidence of

vegetative stress due to fluctuations in precipitation, surface water, or ground water

levels, other than the site being dominated by xeric, desert vegetation, indicative of

persistent extremely dry conditions.

During the site inspection, Malcolm Pirnie scientists noticed that the site could be divided

into two vegetative communities: 1) the slopes and relatively flat terraces were dominated

by upland desert scrub species; and, 2) the washes (arroyos) and flat northern portion of

the site were dominated by typical riparian species. At various washes around the site,

soil coloration and conditions were examined to a depth of 12 inches below the ground

surface and compared with Munsell Soil Color Charts following accepted U.S. Army

Corps of Engineers (USCOE) procedures. Soils with a matrix chroma (color brightness)

of two or less with mottling, or soils with a matrix chroma of one or less, if present,

would be considered hydric.

Dominant vegetation at each sampling location was identified and keyed using accepted

plant identification manuals. Dominant species were defined as those species in each

stratum that, when ranked in decreasing order of abundance and cumulatively totaled,

exceeded 50 percent total areal coverage for that stratum, plus any additional species

M://3962001/Reports/CEC Exhibits 3
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comprising 20 percent or more of the areal coverage for that stratum. The indicator status

for each dominant species was then obtained from the U.S. Fish and Wildlife Service

(USFWS) National List of Plant Species That Occur in Wetlands: 1996 Southwestern

(LS. (USFWS, 1996). Areas where more than 50 percent of the dominants had an

indicator status of obligate, facultative wet and/or facultative, if present, were considered

to have wetland vegetation.

Indicators of wetland hydrology, if present, were identified within a major portion of the

root zone of vegetation (usually within 12 inches of the ground surface), Data were

recorded on standard data sheets to provide representative characteristics of the

vegetative communities present. Data forms are included 'in Appendix A. Site

photographs are included in Appendix B.

111. SOILS, HYDROLOGY, AND VEGETATION

Based on the field inspection performed on March 7-8, and May 23, 2000, no wetlands

were found on the site. A total of 5.20 acres of waters of the U.S. were located in the

areas associated with the numerous ephemeral arroyos on the site. Characteristics of the

site soils, hydrology, and vegetation are presented in the following sections.

Soi l s

U S D A S o i l  C o n s e r v a t i o n  S e r v i c e  ( S C S )  o r  N a t u r a l  R e s o u r c e s  C o n s e r v a t i o n  S e r v i c e

( N R C S )  S o i l  S u r v e y  m a p p i n g  h a s  n o t  b e e n  c o m p l e t e d  f o r  t h i s  p o r t i o n  o f  M a r i c o p a

Coun t y,  Ar i zona .  Ba s e d  on  vi s ua l  obs e r va t i ons ,  t he  s i t e  i s  domi na t e d  by t wo s oi l  t ype s :

l )  " d e s e r t  p a v e m e n t "  d o m i n a t e d  b y  v a r n i s h e d  a l l u v i a l  p e b b l e s  a n d  c o b b l e s  o n  t h e

h i l l s i d e s  a n d  s l o p e s ;  a n d ,  2 )  s a n d y l o a m s  a n d  p e b b l e s  f o u n d  i n  t h e  b o t t o m s  o f  t h e

e p h e me r a l  wa s h e s .

In the ephemeral washes on the site, samples taken from several locations consisted of

well-drained sandy loam. Soil samples taken from the washes were typically a strong

brown (Munsell COlor of 7.5 YR 4/6) sandy loam with no mottling.

M://3962001/Reports/CEC Exhibits 4
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Hydrology

The hydrology  of  the  s i te  has been a l te red by  past  l and use .  The  extreme northeastern

por t i on of  the  proposed  f ac i l i t y  s i t e  i s  ad j ac ent  to ,  bu t  not  l oc a ted  i n ,  the  100 -y e ar

f loodplain of the Gila River. In addition, these areas are located within the Painted Rock

Reservoir  Dam inundation area that correspondS to the  spi l lway  e levat ion of  the  darn,

approximate ly  661 feet mal .  Based upon an examination of  USGS topographic  mapping

and based upon a review of  earl ier documentation regarding the project area, i t  appears

that the  USCOE has a f loodway easement that al lows i t  to back up water at the  Painted

Rock Reservoir Dam to e levation 661 mal . According to Mr. Connie Covey, a permanent

resident on the  si te ,  the  area was last f looded in 1993. Evidence  of  this f lood was seen

throughout the site at an elevation of about 661 feet mal (Photo 4).

The  ent i re  s i te  i s  dra ined by  the .  major  sou th-to-north trending  ephemera l  wash that

eventual ly empties into the Gila River, approximately 2 miles to the northeast of the site .

The ephemeral washes on the site did not contain water at the time of the site inspection.

H o w e v e r ,  b a s e d  o n  t h e  s e d i m e n t  d r i f t  l i n e s  a n d  h i g h  w a t e r  m a r k s  f o u n d  i n  t h e

watercourses,  i t  i s  ev ident that  they  do conta in f lowing water  dur ing per iods of  heavy

precipitation (photos 5, 9, and 10).

Vegetation

In the undisturbed portions of the site, the natural vegetation is characterized as Sonoran

Desert Scrub of the Lower Colorado River Valley Subdivision (Brown, 1982). The

Creosotebush-White Bursage Community was the dominant cover type found on the site

(Photo 6). Dominant vegetative species found in this cover type were Creosotebush

(Latria diva rica ta), White Bursage (Ambrosia dumosa), Brittle Bush (Encelia farinose),

and Triangle-leaf Bursage (Ambrosia deltoidea). Common grasses found on the site

include Big Galleta (Hilaria rigid) and three-awn (Aristida app.). Cacti of the site

include Diamond Cholla (Opuntia ramosissima), Pencil Cholla (Opuntia arbuscula) and

widely scattered Giant Saguaro (Camegiea gigantean)(Photos 7 and 8).
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In the washes, desert riparian scab is found (Photos 9 and 10). Common riparian species

dominating the washes include Blue Paloverde (Cercidium f l o r i d a ) , Tamarisk (Tamarix

ch in ensis), Catclaw (Aeacia greggii) and Desert Ironwood (Olneya tesota).

IV. RESULTS

The vegetation of the site has been affected by past land use and is controlled by

topography, soils, and hydrology. The Painted Rock Reservoir inundation area has

affected drainage patters over the site, resulting in changes in the vegetative

composition of the area. For example, young Tamarisk shrubs have colonized the site

below the elevation of 661 mal. According to Mr. Covey, the amount of Tamarisk in the

low-lying areas on the site has dramatically increased since the 1993 flood. This is

supported by the fact that most of the Tamarisk on the site is estimated to be less than 10

years of age.

No wetlands were identified on the site based on the 1987 USCOE methodology. As

stated previously, there are approximately 5.20 acres ofjurisdictional ephemeral washes

located on the entire site. These south-to-north trending watercourses are identified on

Figure 2.

The arroyos on site are supported by precipitation. Since it was not possible to trace the

actual alignment of the large southwest-to-northeast trending arroyo channels over their

entire length on the site, and there was evidence that the watercourses intermittently

overflow, the investigators determined that a large part of this area is jurisdictional.

During the site inspection, there was evidence of recent flows extending outside the

channel. The smaller washes on site occupy only the narrow channels and were mapped

as linear streams.

Based upon the facility layout, it is expected that a Section 404 permit (dredge and fill)

will need to be obtained firm the USCOE prior to beginning construction activities in the
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arroyos on the site. Additionally, a 401 certification will need to be obtained from the

Arizona Department of Environmental Quality (ADEQ) in support of the diversion of the

identified ephemeral washes and the dredge / fill activities necessary to construct the

facility.

As of May 23, 2000, the discharge of dredged or fill material into intermittent

watercourses such as those found on the proposed power plant site was covered under the

USCOE's Nationwide Permit (NWP) Program. For example, the placement of fillip

intermittent streams and wetlands for the construction of road crossings was generally

covered by NWP 14. The placement of fill in "isolated and above-headwater wetlands

and waters" was coveredby NWP 26. However, with the recent~revocation of the NWPs,

these and other activities will be covered by a new regulatory program to be finalized by

June 6, 2000. Under the new regulatory program no issues are anticipated that will

impede successful permitting of this project.

This report presents the opinion of Malcolm Pirie wetland scientists regarding the

presence or absence of regulated waters and wetlands, and their boundaries, found on the

subject site.. Final determination of regulatory jurisdiction and verification of report

findings is under the authority of the USCOE. These findings are not official until

written concurrence has been received from the USCOE.
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I' 6 $724 Date: 9 7 D D
County: py8g1G0/4,4
State: 4 % .

Community ID:Rl/34,4/A
T4b1n\.»\. AD. -
Plot ID:

IW4//J hmm Yo

.v Iau/674 EM

l.

67 / L14  BFA/ 8
PDEI

Project/Site:
Applicant/Owner:
Investigator/s: p. 7', .5AA//C

7 7 0 M

/ Y o
Do Normal Circumstances exist on the site? y e s
Is the site significantly disturbed (Atypical Situation)?
Is the area a potential Problem Area?
If yes, explain :

X Yes
Yes
Yes

No
X No
X No

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator

1.8 4 ?
Cero' /al" -F/on in

s t  R U B IU _2.__

2.'7'A'm/%RI ?)$_ .0
75/vz4r/>¢ W/reds:  . f

5;{/QUI3 Mow 10.

I3. 9555727 / of-/woo ms: UPL 11.
O/ne 4 test 4

4. c/ze'0_otré'5us
fa J/'rdf'/'td A

5/»/RU8 ___U pl. 12.

5.
4

5466- _._.._¢ ,-_.,
A/I-ybl"05/41 5'

_sz/1828. UPL 13.

6. 14.

7. 15.

8. 16.

%FAC-Neut.Percentage of species that are OBL, FACW or FAC (excluding FAC-): 20 %

do
fI IDA/IRemarksl 4 Ac oz wF77'9E. Hy £0 8 v-za VE E7w'r'1 v~ cm

I

Q4 inches

inches

inches

Recorded Data (Describe in Remarks)
Stream, Lake, or Tide Gauge

Aerial Photographs

Other

54 No Recorded Data Available

Field Observations:

Depth of Surface Water:

Depth to Free Water in Pit:

Depth to Saturated Soil:

Wetland Hydrology Indicators:
Primary Indicators:

Inundated Saturated in Upper 12"
`8W ater  Marks g Dr i t i  Lines

Sediment Deposits
Drainage Patters in Wetlands

Secondary Indicators (2 or more required)
Oxidized Root Channels in Upper 12"
Water Stained Leaves
Local Soil Survey Data
FAC Neutral Test
Other'(Explain in Remarks)

I
Remarks: NO SURFACE' wA 7'92 e»v71 EVIDFA/Cé' of Rstevw' ¢aws

. DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual)

L

Vegetation

Hydrology

HuwEvE7& WATE7Q is AB5e'7V7' 77/5 I484"01Q/77 fF 6/4-ow//of
§ E ? 5 0 N . Page l off

.I JI l ILUUU l NI I .l , l l ..1 .l,JII I. l.l..



Drainage Class:
UnIt/vow/v .- SAn/Ay Lwflw 72x70/f5Soil Unit Name

(Series and Phase):
Yes NoField observations

Confirm Mapped Type?
Taxonomy
(Subgroup):

Texture, Concretions,
Structure, Etc.

Mottle Colors
(Munsell Moist)

Profile Description:
Depth Horizon
(inches)

Matrix Color
(Munsell Moist)

Mottle
abundance/contrast

7_5y18 w0-/2

Concretions
High Organic Content in Surface Layer in Sandy soils
Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydria Soils List
Other (Explain in Remarks)

Hydric Soil Indicators:
Histosol
Histic Epipedon
Sulfide Odor
Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma Colors

6 o ~ A / 7 7 0 / Vv ALRemarks : in r»wT7z/m4 0£ OTFEP &'vIA§wc6' o f e' UC

Wetland?Is This Sample Point Within
Yes 5Yes

Yes
Yes

v ._
4,
8

Hydrophytic Vegetation Present?
Wetland Hydrology Present? Hydria
Soils Present?

No
No
No

Remarks: All three wetland criteria have been meet.
One or more of the wetland criteria have not been met.

A/LEA /5 wn~re1e,5 oF 6/.57 A/u7' WEn»9WA .

Plot ID: M4//V fh'@/P43/0

/ Soils

Wetland Determination

Page 2 of 2
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Date: 3 ? UU
County: 144 A/c0/'»4
State: #Z»

|

Project/Site:6/LA 8£)VD IDk/E78 5779770/v
Applicant/Owner: P D E I
Invests°ator/s: I94" 5,4f/Z
Do Normal Circumstances exist on the site?
Is the site signiticargly disturbed (Atypical Situation)?
Is the area a potential Problem Area?
If yes, explain:

X Yes
Yes
Yes

No
X No
X No

»

Community ID:RI/"/),4/4
*raI.s:..; ID.
Plot ID:

I smear
-SMALL

4'-H4070

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum IndicatorIndicator

L8LQE. ,4/,gvs/2As=
4`ercw(¢um -F/0/v¢{W

LSHRU URL--nn-»¢.»¢. a - . . .8
1

2.-rn/*vNxasx _ _
Ana [X 44/808/5

av-lRv§_.__F/*&4/__10.

11. ..¢ _--up-in-no-#r lin M "*

12.

3._CR@'o5 aTE
f N  a

--_ _ws ...__
""' We: r1.e~47' °~

44828 UPL

4.

5,______..__....___._
13.

6. 14.

7. 15.

8. l 6;__.-... ._ ...._..... .

vFAC N oeat.Percentage of species that are OBL, FACW or FAC (excluding FAC-): 33%
141A oRe arks: we u ~ f € " r 7 p 2 »  H I / o n e  I / y 7 7 C  W  e '

1.

QS inches

inches

inches

Field Observations:

Depth of Surface Water:

Depth to Free Water in Pit:

Depth to Saturated Soil:

I1 Wetland Hydrology InRecorded Data (Describe in Remarks)
Stream, Lake, or Tide Gauge
Aerial Photographs

Other

RecordedData Available

ucatorsz
Primary. Indicators:

Inundated Saturated in Upper 12"
[8.Water Marks 8 Dri f t  Lines

Sediment Deposits
Drainage Patters in Wetlands§ . n 0

Secondary Indicators (2 or more required)
Oxidized Root Channels in Upper 12"
Water Stained Leaves
Local Soil SurveyData
FAC Neutral Test
Other (Explain in Remarks)

Remarks: no .5uRF4G€ wA7'€1&- pxssew. zv w a v c e '  o F  xe c e / v 7 '  F

DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual)

/V

Vegetation

/ 9  / v 0 7 '  n o .
Hydrology

1

How<;v€J& wA'rT/L /5 I4'85e°,vT vs; M/46D£lW of
5MW/n6 6545-aU. Page 1of2



Drainage Class:
5'**'b'/ MA/'t 72-'xrv/2e='u ~ m v w ~ 4*Soil Unit Name

(Series andPhase):
Yes NoField observations

Confirm Mapped Type?
Taxonomy
(Subgroup):

Texture. Concretions,
Structure, Etc.

Mottle Colors
(Munsell Moist)

Matrix Color
(Munsell Moist)

Profile Descrintionz
Depth Horizon
(inches)

Mottle
abundance/contrast

Concretions
High Organic Content in Surface Layer in Sandy soils
Organic Streaking in Sandy Soils
Listed on Local Hydria Soils List
Listed on National Hydria Soils List
Other (Explain in Remarks)

Hydric Soil Indicators:
Histosol
Histic Epipedon
S\.llfidic Odor
Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma Colors

4 I : A )770A/m6771-M/4 eA u77/Remarks:MD g o :  D e w a r U F £ E ' A u c e D

Is This Sample Point Within a Wetland?
Yes g L ~ o

8
Ra
8

Yes
Yes
Yes

No
No
No

Hydrophytic Vegetation Present?
Wetland Hydrology Present? I-Iydric
Soils Present?

w/<'7IF25 oF

Remarks: All three wetland criteria have been meet.
One or more of the wetland criteria have not been met.

/ l z€ A - / 5 1 / . 57 A / 0 7 '  w e /  f f / 4 ~ Z >

"I

Plot ID:

Soils

Wetland Determination

Page 2 of 2



Date:
County:
State:

's 9 av
M 1942140/'

/ 1 ?

6 ? / v .6 /4A Bam I"Dv/674
F 0 9 1

R -  . 54AVM

Project/Site:
Applicant/Owner:
Investigator/s:

5774-77Dn

Do Normal Circumstances exist on the site?
Is the site significantly disturbed (Atypical Situation)'?
Is the area a potential Problem Area?
If yes, explain:

No
X  N o
X N o

X Yes
Yes
Yes

»
Community ID:

T. 1" .:~L.»L Au.
D e s C - A

_gq2 v
Plot ID:

UPL 41vA 540/455

Stratum Indicator Dominant Plant Species Stratum IndicatorIndicator
l o i ant Plant Species

51/-.._..... .--..__ .... _.-.-.1.
/
6 ' z & ' 9 5 l o T E '  E U

I 3 f ° r4 ln . cA+4
__,§;{@Q8. _ ~0,/,_ 9.

2.
4

cHoLuA &4¢TVi_ __
0 8W7"/4 5' A

#A g I___ U..L_ 10.

3. 11. _...-4-....»...-......

4. 12.

5. 13.

6. 14.

7. 15.

8. 16.

vF C N u
oA  - eat.Percentage of species that are OBL, FACW or FAC (excluding FAC-): Q %

07' a \| 9c VS' FT/?.770A/e arks: HY I  7 F R I 9 / V  / 5

Saturated in Upper 12"
Drift Lines

Recorded Data (Describe in Remarks)
Stream, Lake, or Tide Gauge
Aerial Photographs

Other

,if

Wetland Hydrology Indicators:
Primary Indicators:

Inundated
Water Marks
Sediment Deposits
Drainage Patters in Wetlands

Q4 inches

inches

inches

No Recorded Data Available

Field Observations;

Depth of Surface Water:

Depth to Free Water in Pit:

Depth to Saturated Soil:

Secondary Indicators (2 or more required)
Oxidized Root Channels in Upper la"
Water Stained Leaves
Local Soil Survey Data
FAC Neutral Test
Other (Explain in Remarks)

_
-I0Re arks' cg OF we7"I»4Wl> HYD,~=ow

DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual)

Vegetation

Hydrology

Page l of 2

7

I I



Drainage Class:

Texture, Concretions,
Structure, Etc.

Mottle Colors
(Munsey Moist)

Matrix Color
(Munsell Moist)

Profile Description:
Depth Horizon
(inches)

Mottle
abundance/contrast

.Concretions
High Organic Content in Surface Layer in Sandy soils
Organic Streaking in Sandy Soils
Listed on Local Hydria Soils List
Listed on National Hydria Soils List
Other (Explain in Remarks)

Hydric Soil Indicators:
Histosol
I-Iistic Epipedon
Sulfidic Odor
Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma Colors

4
Remarks: £25 FAR'nom- M7D£UL 541/LS

Yes NoField observations
Confirm Mapped Type?

Taxonomy
(Subgroup):

Is This Sample Point Within a Wetland?
Yes M

Yes
Yes
Yes

Hydrophytic Vegetation Present?
Wetland Hydrology Present? Hydric
Soils Present?

E m a

833
Remarks :8

All three wetland criteria have been meet.
One or more of the wetland criteria have not been met.

Plot ID:

Soils

Wetland Determination

Page 2 of 2
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PHOTO #I

PROJECT Gila Bend Power

Generation Station. Maricopa

Countv. AZ

DATE March 8. 2000

DESCRIPTION Central Dortion

of the site. facing north,

COMMENTS Note the zradcd

Darking area in the fbresround.

PHOTO BY RTS

PHOTO #2

PROJECT Gila Bend Power

Generation Station. Maricopa

Counlv. AZ

DATE March 8. 2000

DESCRIPTION South end ofsitc

facing south. Large Desert

Ironwood (Olneva lesotho) is seen in

the center of the photo.

COMMENTS

PHOTO BY RTS



44w a5il,;.»u\\ul1l'i"

/v. 4

`~1

Jo

i

v. ..ll..
»+=- *

`"¢( Yu !" . £A 244£
9 *Ti* al *a

Mai:

.";:1 »;::

.re

Generation Station.

PROJ ECT Gila Bend Power

PHOTO #4

P H OT O BY  R T S

Tamarisk (Tamarix chinensis)

dominates the flat area beyond.

COMMENTS

Crcosotcbush ( Latria divaricara) is

seen on the slopes in the forceround

end of site facing north.

Generation Station.

DESCRIPTION

Counlv. AZ

DATE M arch 8. 2000

PROJECT Gila Bend Power

PI IOTO #3

View of north

Maricopa

Maricopa

*i Countv. AZ
5

4 DATE M arch 8. 2000

DESCRIPT ION View Ofsl0p¢s

near eastern boundary of the size.

Crcosotcbush dominates the

hillside.

£ 4
r, \9 COMM ENTS Note the debris

in the upper end of the small wash.

i- corresoondina to elevation 661 mal

at?

"°<
x.

va t

Xi

we

1

:we

'Liv

an

u

v .

can

PHOTO BY RTS



PHOTO #5

PROJECT Gila Bond Power

Generation Station. Maricopa

Countv. AZ

DATE March 8. 2000

DESCRIPTION Sou\|1wcst-to-

nonheast trending cuhcmcral wash

(arroyo). facing north (downstream)

COMMENTS

PHOTO BY RTS

J
a

PHOTO #6

PROJECT Gila Bend Power

Generation Station. Maricopa

County. AZ

DATE March S. 2000

DESCRIPTION View oflnrac

soutlnvesbto-northeast trending

arroyo. facing northwest. Photo

shows Creosotebush in the

foreground with Tamarisk

dominating the wash in the

background.

COMMENTS

PHOTO BY RTS



. -. Q 1 5 . 1
_?*" »:* * * - * - L\\. ** '\.>*1§IQ:_~;`. -..,; .AS

;:»»~ =~--- -=;=r-=s ~*~ * * i mc 1. . -  '  `- _ * 1 . - \
v i '  * N i . ,  i & . .  ° n  J - * ` _ \ -u `*U ""¢"I
\ * *  u . . . - ' * \ . . . ~ *

a l -  " \. \ - " " " - 4 . . J n  , * * . 4 ` f \ ¢»*D`~ \ . \.`_ _ \,;| *_..
. _, »-__' . 'v  'l ..q,..._

. .
- 4. q 4. _ , . ; n *L ~"¢ .

94'

*"

3, .*

' u
~r.

3
- ** .¢

.**\

Generation Station. Maricopa

PHOTO #7

PROJECT Gila Bend Power

, ix

x .-:» -:
-8* ~=»s"§§p

:a
County. AZ

5
ss- s;

g u t
*so

up \--?rt
451;

4 ..._ J'i».~
8*"x1sy P
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R. Thomas Sankey, CSE, PWS, Associate - Malcolm Pirie, Inc. (BS, University of
South Carolina, 1981. MY, University ofKan5as, 1985). Mr. Sankey leads Malcolm
Pirnie's environmental sciences and planning practice and has 15 years of experience in
wetland management and permitting, ecological risk assessment, wildlife, vegetation and
land use analysis, and environmental impact assessment. He has worked on all aspects of
ecological risk assessment including iish, wildlife and vegetation inventories, ecological
modeling, and risk quantification. His wetlands management experience includes
wetland delineation and cover type mapping, impact assessment, functional evaluation,
mitigation design, mitigation project construction and monitoring, wetland treatment
design and construction, endangered species siuveys, and state and federal permitting.
His experience includes investigations under various programs including Sections 404
and 401 of the Clean Water Act, the Comprehensive Environmental Response
Compensation and Liability Act / Superfund Amendment and Reauthorization Act
(CERCLA/SARA), the National Environmental Policy Act (NEPA), Section 7 of the
Endangered Species Act, Section 106 of the National Historic Preservation Act, and
various state and federal regulatory programs. Mr. Sankey is recognized by the
Ecological Society of America as a Certified Senior Ecologist and by the Society of
Wetland Scientists as a Professional Wetland Scientist.

Detailed Experience:

Wetlands Management

Project Technical Leader for the completion of a wetland delineation and Section 404
Permit Application for the proposed Metro Light Rail System, Houston, Texas.

Project Leader for the Woodside High School Project, Newport News, Virginia.
Completed a wetland delineation, evaluation, Individual permit application, endangered
species surveys, and cultural resources coordination, for the prob et located in the
environmentally sensitive Grafton PondS Sinkhole Complex. Worked with local
environmental groups, state natural heritage organizations, local landowners, and federal
regulatory agencies to develop a unique collaborative conservation easement land set-
aside as mitigation for the project.

Deputy Project Manager for the Air Liquide America Corporation Cogeneration Facility,
Geismar, Louisiana. Part of an interdisciplinary team which completed federal and state
wetlands permitting, air quality modeling, environmental justice analysis, noise
monitoring, storm water management, and wetlands mitigation analysis.

Senior Environmental Scientist and Quality Assurance Manager for a subsurface wetland
treatment study completed for the ABX Airport in Wilmington, OH. Evaluated several
glycol treatment options, directed bench-scale wetland studies to evaluate the feasibility
of using wetlands to treat glycol runoff, and directed construction of a 35,000 square foot
pilot scale subsurface treatment wetland adj cent to receiving streams draining the
airport's runways,ltaxiways, and cargo loading areas.



Project Manager for a Wetland Treatment Feasibility Study completed for the City of
Philadelphia Water Department, Philadelphia, Pennsylvania. Directed an interdisciplinary
team of scientists and engineers in evaluating several treatment options for improving
water quality of Sandyford Run, an urbanized stream heavily impacted by untreated
sewage discharges Horn several sources. Final report included an evaluation of treatment
alternatives, conceptual design of the wetland treatment system, feasibility analysis, cost-
benefit analysis, funding analysis, and a regulatory analysis. .

\

Completed wetland delineations, wetland functional assessments, permitting, fisheries
studies and evaluation of natural systems treatment options for the Oak Hollow storm
water wetland treatment facility, High Point, NC. Tasks included an evaluation of
wetland and biofilter treatment options for the removal of suspended sediments, TOC,
and BOD, selection of appropriate sites for the construction of the stormwater treatment
facilities, and development of plans and planting specifications for constructing the
facilities. .

Completed wetland delineation, permitting, mitigation planning, constructed wetland
design, and environmental monitoring of a stormwater management/treatment wetland
area for the Lake Liberty redevelopment project, Norfolk, VA. Delineated both tidal and
non-tidal wetland systems, evaluated existing wetland functions, directed the construction
of various islands, emergent fringes, and aquatic benches, and completed a 5-year
monitoring program. The aquatic benches, islands, and emergent fringe wetlands have
developed into successful, well-vegetated stormwater treatment areas over the monitoring
period.

Proj act Scientist for the Jacksonville Land Treatment System Section 404/NC CAMA
permitting and wetlands mitigation project, Or slow County, NC. Completed sections of
NC SEPA environmental assessment, completed wetlands delineation, classification,
evaluation, and mitigation plan, completed detailed plans and specs, and directed the
construction of 20-acre and l5-acre wetland systems. The pine fatwood and bottomland
hardwood systems were constructed in 1996 and monitoring results show that both will
be successful.

Proj et Manager for the Swedesboro North Wetland Mitigation Design-Build Proj act,
Gloucester County, NJ. Directed the site selection and detailed soils, hydrology,
vegetation, and cultural resources studies to evaluate the feasibility of restoring wetlands
on a prior-converted cropland site. Completed the detailed mitigation plan, construction
plans and specs, and directed the construction of the site which was completed in 1996.

Prob act Manager for the Denbigh Middle School wetlands permitting prob act, Newport
News, Virginia. Directed a team of scientists in completing a ground water monitoring
study, a wetland delineation, a wetland evaluation, an Individual Permit Application, an
alternatives evaluation, and a wetland mitigation plan for the project.
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Project Manager for a proposed gas-fired power plant for a confidential client on a 40-
acre site in Loudoun County, Virginia. Responsible for directing air quality, community
input, cultural resources, fish and wildlife, wetlands, and endangered species programs,
as well as obtaining State Corporation Commission approval for the project.

Technical advisor for a gas fired power plant project for a confidential client in Indiana.
Responsible for directing cultural resources, wetlands, and endangered species studies.

Technical advisor for a gas fired power plant project for a confidential client in Ohio.
Responsible for directing cultural resources, wetlands, and endangered species studies.

Project Manager for a gas-fired power plant project for a confidential client in
Mississippi. Responsible for completing wetlands, endangered species, and cultural
resources studies.

Technical advisor for a gas-fired power plant project for a confidential client in
Mississippi. Responsible for directing cultural resources, wetlands, and endangered
species studies

Project Manager for the Red Hills Generating Facility wetlands permitting project,
Choctaw County, Mississippi. Directed a team of scientists in completing a wetland
delineation and functional evaluation, a joint permit application, an alternatives
evaluation, and a conceptual wetland mitigation plan for the 350-acre site.

Municipal Planning

Project Manager for the Town of Kinderhook Revised Master Plan, Columbia County,
New York. Completed an inventory and analysis of land use, demographics, market
conditions, in Nastructure, environmental constraints, and historic resources,
implemented a community input plan which included the development and distribution of
questionnaires and the conducting of controversial public informational meetings,
developed recommendations for land use controls including performance zoning and
transferable development rights, and recommended changes to the land use plan. Also
completed a generic environmental impact statement for the revised master plan.

Proj act Manager for the Town of Rensselaerville Comprehensive Land Use Plan, Albany
County, New York. Implemented a public input plan which consisted of developing and
distributing a public opinion survey, conducting public informational meetings, and
developing a statement of goals, completed an inventory and analysis of the township's
demographics, market conditions, municipal budget, infrastructure, environmental
constraints, natural resources, and historic resources, developed recommendations for



land use controls and changes to the land use plan. Also completed a generic
environmental impact statement for the revised master plan.

Water Qualitv Studies

Senior Envlironmental Scientist and Technical Leader for the completion of the Knells
Ridge Water Quality Study, Chesapeake, Virginia. The study consisted of designing a
water quality sampling program, analyzing water quality data provided by the City of
Chesapedce, determining the eutrophication status of the five storm water ponds, and
developing recommendations for potential BMPs that could be used to control nutrient
loadings to the lakes.

Technical Leader for the completion of a water quality sampling program for the
Hampton Golf Course storm water lakes, Hampton, Virginia. Lake temperature,
dissolved oxygen (DO), and nutrients were determined, water budgets were calculated,
temperature/DO profiles were developed, and trophic status was determined for the golf
course lakes. Developed recommendations for controlling nutrient loading to the lakes.

Technical leader for evaluating a 16,000-acre watershed owned by the Birmingham
Waterworks and Sewer Board, Blount, Jefferson, and Shelby Counties, Alabama.
Evaluated existing water quality, land use, geology, topography, soils, buffer zones,
wetlands, potential endangered species habitat, and existing and potential sources of
contamination within the watershed, and developed a raMping methodology to determine
which properties were critical to the long-term protection of reservoir water quality.

Stream Investigations

Lead environmental scientist for the Sandy Hill Landfill Stream Investigation, Prince
George's County, MD. Study consisted of stream habitat, benthic macroinvertebrate, and
water quality surveys. Conducted public informational meetings with adjacent
landowners. Developed recommendations for re-establishing benthic habitat through the
use of in-stream and watershed best management practices.

Quality Assurance Manager for the City of Akron CSO Study, Akron, OH. Evaluated
fisheries and benthic habitat for the Cayuhoga River and its tributaries in a basin-wide
shady of degraded urban streams. Developed recommendations for improving fisheries
and benthic habitat in these streams and rivers..

Senior Environmental Scientist for the Regional Raw Water Supply Study, King William
County, VA. Evaluated various stream restoration prob ects as components of overall
comprehensive mitigation plan to compensate for reservoir impacts to stream and riparian
habitat. Examined intermittent, f irst order streams degraded by agricultural runoff.
Developed restoration concepts including the establishment of weir structures, in-stream
bank stabilization, riparian re-vegetation, and forested buffer zones.



Senior Environmental Scientist for the Rocky Pen Run Reservoir Stream kivestigation,
StaffOrd County, VA. Completed benthic, fisheries, and freshwater mussel surveys on
Rocky Pen Run, a tributary of the Potomac River, and evaluated several mitigation
options for improving in-stream habitat in England Run, located in an adjacent habitat.
Also developed concepts for improving best management techniques and establishing
water quality basins within the ENgland Run basin, as mitigation for stream impacts
associated with the proposed reservoir.

Ivy Landfill Stream Investigation, Albemarle County, VA. Completed a stream survey,
which included habitat, fisheries, arld benthic invertebrate components, arid developed
stream restoration concepts. Various proposed techniques included re-establishing
stream bank vegetation, establishing check-dams, rock~revet1nents, rock vortex weirs,
rock deflectors, K-logs, gabions and fascines, as well as other bio-engineering
techniques.

Lakeside Refinery Davis Creek Restoration, Kalamazoo, ~MI. As  part  o f  an
interdisciplinary remediation team, completed a stream restoration project for a 600-foot
stretch of creek. Completed a stream assessment, evaluated various bio-engineering
components, and developed a stream restoration design. Various components included in
the design were rock vortex weir structures, rock deflectors, boulder fields, plunge pools,
low level pools, and vegetative stream bank stabilization.

Ecological Risk Assessment

Completed vegetation, mammal, bird, benthic macroinvertebrate, fisheries, and stream
surveys, as well as an ecological risk assessment for an RI/FS completed for the U.S.
Naval Surface Warfare Center, White Oalk, Maryland. Seven terrestrial and aquatic sites
contaminated with PCBs and metals were investigated under the U.S. Navy's Installation
Restoration Program (IP). Developed terrestrial and stream remedial options and
recommendations based upon the results of the ecological risk assessment.

For the 45-acre Eustis Lake Site at Fort Eustis, Virginia, completed vegetation and
wildlife surveys, fish electro-shocking surveys and flesh analysis, and ecological risk
assessment. Evaluated and recommended remedial actions for clean-up of
PCB/pesticide/PAH contaminated sediments in the lake.

Completed vegetation and wildlife surveys and an ecological risk assessment forth Fire
Training Area, Fort Story, Virginia. Recommended remedial actions for clean up of
TPH/SVOCNOC contaminated sediments, soils, and groundwater based on the results of
the co-risk assessment.

Completed vegetation and wildlife surveys and an ecological risk assessment for the
LARC 60 Maintenance Area Site, Fort Story, Virginia. Recommended remedial actions
for clean-up of TPH/VOC contaminated surface water, sediments, soils, and groundwater
based on the results of the cO-risk assessment.
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Completed vegetation and wildlife surveys and an ecological risk assessment for the Auto
Craft Building Area Site, Fort Story, Virginia. Recommended remedial measures for
clean-up of TPHNOC contaminated soils and groundwater based on the result of tlle
co-risk assessment. .

For the DOL Storage Yard Site at FOrt Eustis, Virginia, completed vegetation and
wildlife surveys, wetland surveys, and ecological risk assessment. Recommended
measures to clean up pesticide/PAH/metal contaminated sediments and groundwater in
down gradient forested wetland. .

Completed vegetation and wildlife surveys, ecological risk assessment, and wetland
restoration plan for the Bailey's Creek Site, Fort Eustis, Virginia. Recommended
wetland restoration measures for the clean up of PCB contaminated sediments in
palustrine forested and estuarine emergent areas.

Technical Director Delegate and Senior Scientist for screening level ecological risk
assessments completed for the McGregor Ponds Range Camp, Dona Ana Range Camp,
Meyer Range Camp, and Orogrande Range Camp Sewage Lagoons, Fort Bliss, New
Mexico. Sewage lagoons at these four sites are contaminated with various COCs
including pesticides, metals, and PCBs. Evaluated the technical approach and
completeness of co-risk assessments, applied accepted USEPA screening level standards
for data collected for these sites, and selected sites for.further quantitative ecological risk
assessments.

Endangered Species Studies

Completed a habitat evaluation and endangered species survey for the Cactus
Ferruginous Pygmy-owl (Glaucidium brasilianum caetorum) , for a proposed 160-acre
power generating facility, Maricopa County, Arizona. Used USFWS survey protocol to
determine the presence or absence of this species.

Completed a habitat evaluation and endangered species survey for the Bog Turtle
(Clemmys muhlenbergii) on a 250-acre proposed dredge disposal landfill site in
Washington County, New York. The special study was completed in support of the
Hudson River PCB Reclamation Proj et ElS. All appropriate sedge Meadows, low
gradient streams, and herbaceous wetlands were identified and mapped as appropriate
habitat on the site. Several early spring and summer surveys were conducted to
determine the presence or absence of the species. No Bog Turtle specimens were
detected or identified.

Completed habitat evaluations and field surveys for the Bog Turtle for the MCI fiber
optics cable project in Seneca, Cayuga, and Onondaga Counties, New York. Aerial
photography and New York State DEC freshwater wetlands Mapping were examined to
identify potential habitat for several proposed fiber optics cable crossings. Winter field
surveys were completed to field verify the presence of bogs, sedge Meadows, herbaceous



wetlands and other potential habitat. Developed avoidance and mitigation measures to
reduce the potential impacts to the species.

Assisted in the completion of an endangered species survey for the Blanding's Turtle
(Emydoidea blandingi) on a proposed 40-acre residential development site located
adj cent to die Crum Elbow Creek, Town of Hyde Park, Dutchess County, New York.
Suitable aquatic habitat in and adj cent to the creek was identified based on late winter
site inspections. Hoop trapping and visual surveys were completed during thespring
breeding season to determine that the species was not present in the area.

Completed herpetological surveys for a proposed 2,200-acre raw water reservoir in King
William County, Virginia. Aerial photography and large-scale topographic mapping
were utilized to identify a wide variety of upland and wetland communities and to
identify search areas. Three-day field surveys were completed during early spring, late
spring, early summer and mid-summer to detect breeding herpetofauna. A total of 74
species of reptiles and amphibians were detected. .

Performed a site inspection, wetland delineation and endangered species survey for
proposed 16-inch water reuse and 24-inch sewage force mains in Orlando, Florida. A
habitat evaluation was completed for the Gopher Tortoise (GophersPolyphemus), Red-
cockaded Woodpecker (Picoides Borealis), Florida Scab Jay (Aphelocoma
coeruleseens), and American Kestrel (Falco sparverius). Several active Gopher Tortoise
burrows were located along the corridor. Active burrows were flagged in the field and a
salvage/transplantation plan was developed and implemented during project construction.

Completed a habitat evaluation and endangered species survey for the Barking Treefrog
(Hula gratiosa), Mabee's Salamander (Ambystoma mabeei), and Harper's Fimbristylis
(Fimbristylis perpusilla) for the Virginia Natural Gas pipeline prob et in the Grafton
Ponds Sinkhole Complex, York County and Newport News, Virginia. Evaluated aerial
photography and large-scale topographic mapping to identify potential sinkhole pond and
forested wetland habitat. Spring and summer surveys were completed and avoidance and
mitigation measures were developed to reduce the potential effects on these species.

Completed a habitat evaluation and endangered species survey for the Halper's
Fimbristylis for the proposed Tumberry Boulevard Extension con'idor, Newport News,
Virginia.

Completed a habitat evaluation and endangered species survey for the Barking Treefrog
and Mabee's Salamander on a 45-acre site for the proposed Woodside High School
prob et, Newport News, Virginia in support of a USCOE and Virginia DEQ Joint Per nit
Application. Completed an on-site habitat evaluation to determine appropriate habitat
and reference sites, as well as completed late winter, spring and summer surveys for the
rare amphibians. No rare species were detected.

Lead project scientist for a habitat evaluation and endangered species survey for the
6,500-acre Jacksonville Land Treatment System project, Or slow County, North Carolina.



Color infrared aerial photography, topographic mapping, and hydric soils mapping were
examined to identify sinldioles, bottomland hardwoods, remnant pocosin, remnant
savannah, and other potential habitat for rare plant and animal species. Late winter field
inspections to refine potential search areas, as well as spring and summer surveys were
completed to detect the presence or absence of federally listed and state listed threatened
Or endangered species. .

'Completed an endangered species survey for the state-listed Red-shouldered Hawk
(Buteo lineatus) on a 300-acre proposed large-lot development in Ulster County,New
York. Habitat evaluations were completed to identify appropriate upland hardwood and
forested wetland habitat. Early spring transect surveys were completed for the proposed
300-acre residential site.

Completed endangered species survey for the Rough-leaved Loosestrife (Lysimaehia
asperulzfolia) and Red-cockaded Woodpecker for a proposed 10-acre solidwaste transfer
station in the Croatan National Forest, Carteret County, North Carolina. No individual
plants or active nest sites were found.

Completed Small-whorled Pogonia (Isotria medeoloides) (SWP) surveys for several
projects as described below:

1.

2.

3.

4.

5.

6.

7.

8.

9.

Newport News Waterworks Norther Zone Water Pipeline Survey, James City
County, Va., July 1991. No individuals found.
College Woods, Williamsburg, Va., June 1993. Status of individual SWP plant
discovered by Virginia Crouch. One individual plant examined.
King William Reservoir Site Survey, King William County, Va., June 1993 One
individual seen.
Black Creek Reservoir Site Survey, New Kent County, Va., July 1993. No
individuals seen.
Chisel Run Colony, James City County, Va., May 1994. Checked on the status of the
colony being monitored by Dr. Donna Ware.
Ware Creek Reservoir Site Survey, James City and New Kent Counties, Va., May
1994. Two individuals discovered.
King William Reservoir Site Survey, King William County, Va., Jame 1994. New
colony of 5 plants discovered. Individual discovered in 1993 was examined.
Virginia Natural Gas 20-Inch Northern Trunk Line, James City County, Va., June
1994. Habitat assessment and SWP survey. No individuals found.
Black Creek Reservoir Site Survey, New Kent County, Va., August 1994. No
individuals found.

10. Rocky Pen Run Reservoir Site Survey, Stafford County, Va., May-June 1996.
Principal Investigator arid Field Crew Leader. No individuals fotuid.

11. Fredericksburg Outer Connector, Stafford and Spotsylvania Counties, Va., June-July
1998. Crew leader. Three individuals discovered.

12. Fredericksburg Outer Connector, Stafford and Spotsylvania Counties, Va., June 1999.
Proj et Manager. No individuals discovered.



13. Chisel Run Colony, James City County, Va., August 1999. Checked on the status of
the colony being monitored by Dr. Donna Ware. 40 individuals examined. No new
'individuals discovered.

Environmental Impact Assessment

Mr. Sankey has been a principal author in the preparation of the following documents:

Lower Virginia Peninsula Regional Raw Water Supply NEPA ElS
Rocky Pen Run Reservoir NEPA EA, Stafford County, VA
King Street Bridge NEPA EA, Hampton, Virginia
Radford Anny Ammunition Plant WWTP Extension NEPA EA, Radford, Virginia
CRSWA Solid Waste Transfer Station NEPA EA, Carteret County, NC
Jordan Lake Pipeline Crossing NEPA EA, Piedmont, NC
Boswell Loop Alternatives Environmental Assessment
Dahlgren WWTP Expansion NEPA EA, Dahlgren, VA
Crooked Creek Reservoir NEPA EA, Jefferson County, AL

Additional Professional Training:

Wetland Identification and Delineation, University of Massachusetts, 1990, Habitat
Evaluation Procedures (HEP), Colorado State University, 1991 ; Winter Botany,
Environmental Concern, 1994, Evaluation for Planned Wetlands, Environmental
Concern, 1995, Aquatic Ecological Risk Assessment, WERF, 1996, Constructed
Wetlands for Wastewater Treatment, Henricopolis Soil & Water Conservation District,
1997, Watershed Planning, Center for Watershed Planning, 1999.

Publications and Research:

Sankey, R. T. 2000. "Created Wetlands: Innovative Stone Water Management and
Reuse." Workshop presented at the AWWA 2000 Water Reuse Conference, January 30,
2000, San Antonio, TX.

Sankey, R. T. 1999. "Innovative Mitigation Plan Preserves Unique Grafton Ponds."
Presented at the 20"' Annual Meeting of the Society of Wetlands Scientists, Norfolk, VA.

Sankey, R. T. 1996. "Pocosin and Bottomland Hardwood Restoration in the North
Carolina Coastal Plain: A Case Study." Presented at the 17th Annual Meeting of the
Society of Wetland Scientists, Kansas City, MO.

Powers, P. H., L. O'Neil, W. Fuscoe, and R. T. Sankey. 1995. "Innovative Storm Water
Treatment at the Oak Hollow Reservoir." Presented at the 75"' Annual Conference of the
North Carolina American Water Works Association / Water Environment Association,
Greensboro, NC.



Johnson, R. L., Sankey, R. T., Dernbinsky, R. P., and Thurrott, J. C. 1995. "City of
Dayton Beach Welliield Wetland Monitoring Program." PreseNted at the American
Water Works Association Annual Meeting, Anaheim, CA. ..

Sankey, R. T. 1995. "Vernal Ponds in Virginia." Published in the Virginia Association
of Wetland Professionals News1etter,.Volume II, Issue 2, July .1995.

SaMcey, R. T. and Schwenneker, B. W. 1992. "Ecology of the Grafton Ponds Sinkhole
Complex in Easter Virginia." Presented at the Thirteenth Annual Meeting of the
Society of Wetland Scientists, New Orleans, LA.

Sankey, R. T. and B. W. Schwenneker. 1992 "Creation of an Open Water/Emergent
Marsh in the Albany Pine Bush." Presented at the Nineteenth Annual Conference on
Wetlands Restoration and Creation, Tampa, FL.

Sankey, R. T. 1985. "Islands on the Prairie: The Flora and Aizifauna of Shelterbelts in
Stafford County, Kansas." Master's Thesis. The University of Kansas, Lawrence, KS.
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EXHIBIT B-4

STORMWATER AND INDUSTRIAL WASTEWATER EVALUATION



Storm Water and Industrial Wastewater Evaluation / Permitting

Summary of Findings
A National Pollutant Discharge Elimination System (NPDES) multi-sector storm water
permit will be required for the construction phase of the Gila Bend Power Generation
Station project, but will not be necessary for the facility's operation.

\

An NPDES permit will not be required for the facility's industrial wastewater discharge
evaporation ponds that will be located adjacent to the power plant. A determination
letter, confirming non-applicability of NPDES pennitting for the industrial wastewater
evaporation ponds is pending with USEPA Region 9 and the. Arizona Department of
Environmental Quality (ADEQ) .

Storm Water Discharge
A multi-sector general NPDES storm water permit will be required for storm water
discharges associated with the construction phase of the Gila Bend Power Generation
Station. Under the storm water permitting program, a general permit requires tiling of a
NPDES Notice-of-Intent (NOI) prior to construction activities. A NOI Will be submitted
and the conditions of the general permit (i.e., development of a Storm Water Pollution
Prevention Plan) must be met before commencing constnlction activities at the proposed
facility.

The facility design includes a dedicated storm water runoff evaporation pond. This pond
is intended to prevent storm water runoff beyond the facility's property line. Therefore, a
multi-sector general NPDES storm water permit will not be required for the operating
facility. PDEI's environmental engineering consultant has estimated the necessary pond
volume required to contain runoff from a 25-year storm event while maintaining a
freeboard of two feet. Based on this evaluation, a pond approximately 430 feet long by
450 feet wide by 5 feet deep will be constructed.

Proposed Facility Industrial Wastewater NPDES Permitting Determination
ADEQ states that industrial wastewater discharge facilities meeting the following criteria
are not subject to NPDES permitting:

• The industrial wastewater treatment system is not constructed in waters of the United
States,

• There is no hydrologic connection with surface waters or subsurface aquifers, and,

• Runoff and surface water 80m a 100-year storm event is adequately contained.



The planned industrial wastewater evaporation ponds will be designed to meet the three
criteria necessary to ensure non-applicability of NPDES permitting:

9 The industrial wastewater treatment system will not be constructed in waters of the
United States.

No wetlands were identified during the wetlands delineation performed at the
proposed site. Based on proposed facility layout, a Section 404 permit and
Section 401 cer tification will be obtained in order  to address diversion of
miscellaneous ephemeral washes and to fulfill the dredge/fill requirements
necessary to site the evaporation ponds,

There will be no hydrologic connection with subsurface aquifers. Evaporation ponds
will be designed with a  liner  system tha t  prevents  wastewater  flow into the
groundwater. An ADEQ Aquifer Protection Program (APP) permit will be obtained
for the proposed evaporation ponds.

• Runoff and surface water 80m a 100-year storm event will be adequately contained.
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MALCOLM PIRNIE, INC.
INDEPENDENT ENVIRONMENTAL ENGINEERS, SCIENTISTS 81 CONSULTANTS

August 17, 2000

Mr. Jack Lardy
U.S. Environmental Protection Agency (WTR-5)
Region IX
75 Hawthorne Street
San Francisco, CA 94105

Proposed Gila Bend Power Generation Station
Request for a Determination of NPDES Non-Applicability

Dear Mr. Lardy:

On behalf of the Gila Bend Power Partners, LLC, Malcolm Pirie, Inc. has completed an
assessment of the possible industrial wastewater pemlitting requirements for the proposed
Gila Bend Power Generation Station. We believe that a National Pollutant Discharge
Elimination System (NPDES) permit is not required for the facility's industrial
wastewater evaporation ponds.

As part of the on-going project review process with the Arizona Corporation Commission
(requiring submission of a Certificate of Environmental Compatibility Application), we
request the U.S. EPA provide us with a determination letter confirming the non-
applicability of NPDES permitting for the industrial wastewater and storm water
evaporation ponds. Malcolm Pirie believes the following information and attached
maps will help your staff with the NPDES assessment.

Industrial Wastewater Discharge

Based on previous telephone discussions between you and Mr. Peter Carroll (Malcolm
Pirie), I understand that you have a general knowledge of the proposed project and
facility location. The facility will be an 845-MW combined-cycle, natural gas-fired
electric power generation facility in Gila Bend, Arizona. It will be sited on an
approximately 180-acre portion of Section 19 (Township 5 South, Range 5 West, Gila
and Salt River Meridian). Designed to be a "zero discharge" facility, the plant's
industrial wastewater as well as storm water will be collected in dedicated evaporation
ponds located on site (see enclosed sitemap).

No wetlands were identified on the proposed facility site during a recent wetlands
delineation study conducted by Malcolm Pirie. In addition, the proposed facility
footprint is located outside the 100-year flood plain (see enclosed FEMA flood plain
maps). However, portions of the proposed site are located within a U.S. Anny Corps of
Engineers flowage easement.

432 n. 44th STREET SUITE 400 PHOENIX, AZ 85008-7603 602_241-1770 fax 602-231 -0131 http://www.pimie.com

Re:

FIECYCLED PAPER



Mr. Jack Lardy
U.S. EnvironMental Protection Agency

August 17, 2000
Page 2

Approximately 5.2 acres of ephemeral arroyos were also identified on the site. The Gila
BeNd Power Partners intend to obtain a Section 404 penni Horn the U.S. Army Corps of
Engineers and a Section 401 certification from the Arizona Department of Environmental
Quality (ADEQ). These permits and approvals will be required for the anticipated
surface water diversion and dredge/fill activities.

Facility-specific Information

The industrial wastewater evaporation ponds will. be designed to ensure that (1) there are
no hydrologic connections with surface waters or subsurface aquifers, and (2) runoff and
surface waters f rom a 100-year stone event are contained. To achieve this, the
evaporation ponds will be designed with liner and berm systems that prevent Wastewater
flow into surface waters or groundwater. The evaporation ponds will also be designed to
prevent the possibility of contamination caused by the potential inundation of the flowage
easement. In order to satisfy these design criteria an.d regulatory requirements, the Gila
Bend Power Partllers intend to obtain an Aquifer Protection Permit from ADEQ for the
construction and operation of the evaporation ponds.

We look forward to receding a NPDES permit non-applicability determination letter for
this proposed project and site within the next several weeks. Please call me at(602) 231-
5591 if you have any questions or require additional information.

Very truly yours,

MALCOLM PIRNIE, INC.

mM. /5
Gary H. Bacon, P.E.
Associate

Enclosures

FFECYCLED PAPER

¢



Mr. Jack Lardy
U.S. Environmental Protection Agency

August 17, 2000
Page 3

c: Linda Taunt, ADEQ
Pete Wright, Gila Bend Power Partners
Robert Walther, IT
Thom Shelton, IT
Karen Peters, SSD
Gary Rogers, MPI
Jim Laughlin, MPI
Tom Sankey, MPI

M:/396200 I/letters/EPA.NPDES.ltr.08 I7.doc
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Gila Bend
100 Year Flood Plain

Figure 1

General Reference Features
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Gila Bend
100 Year Flood Plain

Figure 2
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. Exhibit C
Areas of Biological Wealth and Rare / Endangered Species Habitats

INTRODUCTION

Power Development Enterprises, Inc. (PDEI) is preparing to construct a power generation
station located near Gila Bend, Maricopa Co., Arizona. The construction process will
involve disturbance of some washes, which may constitute "dredge and fill activities"
involving waters of the United States, and may require a permit through the U.S. Anny
.Corps of .Engineers under authority of Section 404 of the Clean Water Act. This
biological assessment was prepared to comply with Section 404 permit conditions, which
require that the project applicant address impacts to any species listed or proposed as
endangered or threatened and designated critical habitat, under Section 7 of  the
Endangered Species Act of 1973. .

PROPOSED PROJECT AND STUDY AREA

The proposed project located on a l 60~acre site (three 40 acre and two 20 acre lots) will
include, an access road on the southern perimeter, cooling water evaporation ponds, a
dedicated storm water evaporation pond, CTG turbines, cooling tower, switch yard,
transmission lines and an administrative facility site. The proposed project is located
approximately 8 miles northwest of the community of Gila Bend and approximately 2
miles south of the Gila River at Watermelon and Citrus Valley Roads (T5S, R5W, Sec.
19). Elevations on si te range f rom 650 f t.  mal to"68'/ R mal. The geology is
characterized by alluvial gravels forming desert pavement on low hills throughout the
area with several small ephemeral washes and three major washes in Section 19 that
drains water from the south into Painted Rock Reservoir.

In the undisturbed portions of the site, the natural vegetation is characterized as Sonoran
Desert Scab of the Lower Colorado River Valley Subdiv ision (Brown, 1982). The
Creosotebush-White Bursage Community was the dominant cover type found on the site
(See Photos 1-14 in Exhibit B-5 "Wetlands Delineation / Permitting"). Dominant
vegetative species found in this cover type were Creosotebush (Latria divaricata), White
Bursage (Ambrosia dumosa), Brittle Bush (Encelia fan'nosa), and Triangle-leaf Bursage
(Ambrosia deltoidea). Common grasses found on the site include Big Galleta (Hilar io
rigid) and three-awn (Aristida app.). Cacti of the site include Diamond Cholla (Opuntia
ramosissima), Pencil Cholla (Opuntia arbuscula) and very widely scattered Giant
Saguaro (Carnegiea gigantean). _

In the washes, desert riparian scrub is found (See Photos 1-14 in Exhibit B-5 "Wetlands
Delineation / Permitting"). Common riparian species dominating the washes include
Blue Paloverde (Cereidium jloridum), Tamarisk (Tamarzk chinensis), Catclaw (Acacia
greggii) and Desert ironwood (Olneya tesota).

ml
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TARGETED SPECIES

A letter to Southwestern Field Biologist &om the Ecological SeMces Field Office of the
U.S. Fish and Wildlife Service (FWS) included a list of federally threatened, endangered,
or proposed species that are likely to occur in or near the site of the proposed
developments (Attachment 1). In addition, Malcolm Pirnie requested and received a
printout of special status species and plant community occurrences in or near the project
area from the Arizona Game and Fish Department (Attachment 2). Summarized habitat
requirements of federal threatened and endangered species can be found in Appendix A.
Summarized habit requirements o.f state-listed species can be found inAppendixB.

FIELD SURVEYS

A Malcolm Pirie biologist conducted an on-site field survey, March 7-8 and May 23,
2000 to assess the potential impacts of the proposed project on endangered and
threatened species. A survey for the Cactus Ferruginous (Glaueidium brasilianum
eaetorum)Pygmy-owl survey was performed at the proposed siteto determine if pygmy-
owls are present on the proposed project site and to determine the current distribution of
pygmy-owls. Due to the lack of slultable habitat for endangered and threatened species
on the site, no other surveys were performed for any other species, or group of species.
Tom Sankey and Gerald Crawford of Malcolm Pirnie conducted the survey. Tom Sankey
is a biologist with extensive experience conducting endangered species surveys and
habitat evaluations. Survey procedures utilized were taken Hom the revised survey
protocol developed for the pygmy-owl by the Arizona Game and Fish Department
(AGFD). The survey was conducted during the spring survey period (January 1 through
June 30) on May 23, 2000, by broadcasting recordings of pygmy-owl calls. The surveys
were conducted from I hour before sunrise to 2 hours after sunrise, and from 1 hour
before sunset to 1 hour after sunset. In addition, our biologist made a qualitative
assessment of overall habitat conditions and quality, , took photographs, and listed the
common plant and wildlife species observed. A species inventory is found in Exhibit D -
"Biological Resources."

RESULTS

Potential habitat for federally listed endangered or threatened species was not present on
the site, except for the Lesser Long-nosed Bat (Leptonycteris eurasoae yerbabuenae),
Southwester Willow Flycatcher (Empidonax traillii extimus), and the Cactus
Fenuginous Pygmy-owl. No designated or proposed critical habitat for these species
occurs in the area, and as a result of the sLu'vey, no pygmy-owls were detected at the site.
Appendix A shows all of the federally-listed species and the potential effects of the
proposed project. Appendix B contains the results of the early morning and late evening
surveys completed on May 23, 2000.

Lesser Long-nosed Bat(Leptonycteris eurasoae yerbabuenae)

M:/3962001/Reports/CEC Exhibits



The Lesser Long-nosed Bat occurs from El Salvador north through southern, western,
and northwester Mexico to extreme southwestern New Mexico and south-central
Arizona. The bat species was listed by the FWS as endangered on 30 September 1998
(53 FR 38456).

The Lesser Long-nosed Bat inhabits Sonoran Desert scrub and Semidesert Grassland to
above 5,000 ft. elevation in the U.S. portion of its range (U.S. Fish and Wildlife Service
1993). In the United States, it feeds on limit, nectar, pollen, and occasionally insects.
The Lesser Long-nosed Bat is migratory in Arizona, New Mexico, and northwestern
Mexico, in response to the availability of its food resources (U.S. Fish and Wildlife
Service 1993). Female bats arrive gravid in late April and early May and feed on the
nectar and pollen of columnar cacti, especially the saguaro. Adult males an'ive in late
July and early August to join females and young bats dispersing from maternity roosts to
feed on particulate agaves (in southern Arizona: Agave chrysantha, A. deserts, A.
murphqyi, A. palmers, A. pan yi), which mostly occur above the 4,500 ft. elevational
contour, except A. desertswhich mostly occurs under 4,500 it. By mid to late September
the majority of these bats have left Arizona and New Mexico. Preferred roost sites
include caves, cliff crevices, and disused mine tunnels (U.S. Fish and Wildlife Service
1993).

Lesser Long-nosedBat surveyswere not conducted in the proposed project area.While a
detailed survey was not completed, the site would not attract a significant number of
foraging bats due to the lack of dense stands of agaves or columnar cacti and the lack of
caves or abandoned mine tunnels on or near the site.

Southwestern WillowFlycatcher (Empidonax traillii axtimus)

The Southwestern Willow Flycatcher breeds in dense riparian habitats. It can be
distinguished from the two other subspecies of willow flycatchers only when territorial
males are singing on breeding grounds. 111 southern Arizona, the bird occurs along
perennial streams with well-developed willow, cottonwood, or salt cedar thickets. In the
montage portions of die state, the bird is found in willow thickets. The bird is generally
associated with saturated soil conditions (McCartney et al., 1998). Such conditions do
not occur at the proposed power generation station site, therefore, die bird would not be
expected to breed on the site.

Willow flycatchers could occur on the site during spring and fall since they utilize a wide
variety of riparian corridors during migration. Impacts to the Southwestern Willow
Flycatcher will be minimal, as migration habitat for the species will only be temporarily
affected as a result of project construction. The wash and associated riparian vegetation
will be re-located at the eastern edge of the site, re-establishing willow flycatcher
migration habitat.

Cactus Ferruginous Pygmy-owl(Glaucidium brasilianum caetorum)

The Cactus Ferruginous Pygmy-owl has been documented historically along the Gila
River in Maricopa and Pinal Counties Hom the Phoenix area west to Agua Caliente.

M:/3962001/Reports/CEC Exhibits 3



These records date from the late 1800s and early 1900s. The species is now extirpated
&om this portion of its range and suitable habitat no longer appears to exist along this
reach of the Gila River. Suitable habitat that once existed along the Gila River but has
since been altered by water reclamation projects includes deciduous riparian forest.

Pygmy-owls have also been documented in well-developed desert riparian scrub habitat
along normally dry washes in Arizona. knportant desert tree species that can be found
along these washes include paloverde, mesquite, ironwood, with a number of saguaro
present. The Pygmy-owl nests in cavities excavated by woodpeckers in the saguaro a.nd
trees large enough to support such cavities.

Due to the diminished habitat and to the relatively young age of the trees found there, it is
not expected that the Pygmy-owl would utilize the site. Surveys were conducted to
determine whether the species is present on the site. The survey results indicate that
pygmy-owls do not utilize the site. Therefore, the project would have no effect on this
species. .

State-listed Species

Only a few state-listed species have at least some potential for occurring on site. These
species include Ferruginous Hawk (Buteo regalia), American Peregrine Falcon (Falco
peregr ine anatum), California Leaf~nosed Bat (Macrotus californicus), and Southern
Yellow Bat (LasiuruS ego).

The Ferruginous Hawk and American Peregrine Falcon are not expected to occur on the
site. Peregrines require cliffs for nesting and these areas do not occur on the site.
Ferruginous Hawks breed in open grasslands, scrub land, or woodlands in northern
Arizona. (Glinsid, 1998). These hawks are primarily adapted to semiarid grasslands of
the Great Bain, where grasses are abundant and. large populations of rodents and rabbits
can be supported (Johnsgard, 1990). Neither of these species is expected to breed at the
proposed site; however, they may occur during spring and fall migration or during winter.

California Leaf-nosed Bats and Southern Yellow Bats could potentially forage over or
near the plant site. These species of bats are threatened by disturbances and changes at
roost sites, not foraging areas. California Leaf-nosed Bats roost in caves and mine
tunnels, while Southern Yellow Bats roost in California Fan Palms (Washingtonian
jilzfera) and thick riparian areas (AGFD 1996). Roost environments required by these
bats do not exist at the proposed power generation facility site. Impacts associated with
the facility construction are expected to be negligible because foraging habitat for these
species is extensive in southern Arizona and disturbance to habitat at the power
generating station site is expected to be minimal.

M:/3962001/Reports/cEc Exhibits 4
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Governor
Jane Dee Hull

THE STATE I OF ARIZONA Commissioners:
Chairman, William Berlal, Tucson

W. Hays Gilslrap. Phoenix
Dennis D. Manning, Alpine

Michael M. Golighlly.Flagstaff
Joe Caner, SanfordGAME & FISH DEPARTMENT

2221 West Greenway Road, Phoenix, Arizona 85023-4399 (602)942-3000
www.gf.state.az.us

Director
Duane L. Shroud

DepuqvDirector
Steve K. Ferrell

May 2, 2000

Mr. Peter J. Carroll
Malcolm Pirie, Inc.
180 Grand Avenue, Suite 100
Oakland, California 94612-3754

Speci a l  St a tus  Speci es ,  Na tur a l  Gas-Fi r ed  E lect r i ca l  Power  Gen er a t i n g  Faci l i t y
Northwest of Gila Bend

Dear Mr. Carroll:

The Arizona Game and Fish Department (Department) has received your letter, dated March 27,
2000,  r egarding specia l  sta tus species for  the above-referenced project  and the fol lowing
information is provided.

The Department's Heritage Data Management System (HDMS) has been accessed and current
records do not indicate the presence of any special status species as occurr ing in  the project
vicinity.

At this time, the Department's comments are limited to die special status species information
provided above. This correspondence does not represent the Department's evaluation of impacts
to wildlife or wildlife habitat associated with activities occurring in the subject area. If you have
any questions regarding the HDMS information provided in this letter, please contact me at (602)
789-3605.

Sincerely,

,J
Bob Broscheid
Project Evaluation Program Coordinator
Habitat Branch

cc: Russ Engel, Habitat Program Manager, Region IV, Yuma

AGFD# 3-28-00(03)

Re :

An Equal Opportunity Reasonable Accommodations Agency
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TELEPHONE

CONVERSATION RECORD

Name: Bob Broscheid Date: 08/01/2000

Company: State of Arizona Game and Fish Depart. Time: 5:30 pm (central)

From: Gerald W. Crawford Telephone No.: 602-789-3605

Project: Proposed Gila Bend Power Station Project No.: 3962001

Special Status Species; Natural Gas-Fired Electrical Power Generating
Facility Northwest of Gila Bend

Dear Mr. Broscheid:

This letter is to confirm our conversation v ia telephone concerning the submittal of
documentation for the additional property acquired by Power Development Enterprises,
Ire. (PDEI) at the subject site in Gila Bend, AZ. As you indicated, the Heritage Data
Management System assessment performed for the 40-acre subject site included a tive-
mile radius buffer around the site. The additional 120 acres acquired by PDEI is within
the f ive-mile radius of  the original subject site; therefore no further submittal of
documentation to your department is necessary.

If you have any questions or comments concerning this matter please feel &he to contact
Gary Bacon (602-231-5591), Tom Sankey (713-960-7419) or myself(713-960-7447).

Very truly yours,

MALCOLM PIRNIE, INC.

Gerald W. Crawford
Project Scientist

c: Gary Bacon
Tom Sankey

GWC
Enclssmes
3962001

Re:

M:/396200l/letters/Stor'm.lnd.WW.NPDES/ Broscheid.doc



United States Department of the Interior FISH e WILDLIFE

U.S. Fish and Wildlife Service
2321 West Royal Palm Road, Suite 103

Phoenix, Arizona 85021-4951
Telephone: (602)640-2720 FAX: (602)640-2730

In Reply Refer To:

AESO/SE
2-21-00-1-204 March 27, 2000

Mr. Peter J. Carroll
Senior Environmental Risk Manager
Malcolm Pirnie, Inc.
180 Grand Avenue, Suite 1000
Oakland, Ca1ifoIll'1ia 94612-3754

RE: Electrical Power Generation Facility in Maricopa County, Arizona

Dear Mr. Carroll:

This letter responds to your March 23, 2000, request for an inventory of threatened or endangered
species, or those that are proposed to be listed as such under the Endangered Species Act of 1973, as
amended (Act), which may potentially occur in your project area (Maricopa County). The enclosed
list may include candidate species as well. We hope the enclosed county list of species will be
helpful. In future communications regarding this project, please refer to consultation number 2-21-
00-1-204.

The enclosed list of the endangered, threatened, proposed, and candidate species includes all those
potentially occurring anywhere in the county, or counties, where your project occurs. Please note that
your project area may not necessarily include dl or any of these species. The information provided
includes general descriptions, habitat requirements, and other information for each species on the list.
Also on the enclosed list is the Code of Federal Regulations (CFR) citation for each list and is
available at most public libraries. This information should assist you in determining which species
may or may not occur within your project area. Site-specific surveys could also be helpful and may
be needed to verify the presence or absence of a species or its habitat as required for the evaluation of
proposed project-related impacts.

Endangered and threatened species are protected by Federal law and must be considered prior to
project development. If the action agency determines that listed species or critical habitat may be
adversely affected by a federally funded, permitted, or authorized activity, the action agency must
request formal consultation with the Service. If the action agency determines that the planned action
may jeopardize a proposed species or destroy or adversely modify proposed critical habitat, the action
agency mwtenter into a section 7 conference with the Service. Candidate species are those which are
being considered for addition to the list of threatened or endangered species. Candidate species are
those for which there is sufficient information to support a proposal for listing. Although candidate

r l u lll\ll l l
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species have no legal protection under die Act, we recommend that they be considered in the planning
process in the event that they become listed or proposed for listing prior to project completion.

If any proposed action occurs in or near areas with trees and shrubs growing along watercourses,
known as riparian habitat, the Service recommendsthe protection of these areas. Riparian areas are
critical to biological community diversity and provide linear corridors important to migratory species.
In addition, if the project will result in the deposition of dredged or fill materials into waterways or
excavation in waterways, we recommend you contact the Army Corps of Engineers which regulates
these activities under Section 404 of the Clean Water Act.

The State of Arizona protects some plant and animal species not protected by Federal law. We
recommend you contact the Arizona Game and Fish Department and the Arizona Department of
Agriculture for State-listed or sensitive species in your project area.

The Service appreciates your efforts to identify and avoid impacts to listed and sensitive species in
your project area. If we may be of further assistance, please feel8°ee to contact Tom Gatz.

Sincerely,

L

avid L. Harlow
Field Supervisor

Enclosure

cc: John Kennedy, Habitat Branch, Arizona Game and Fish Department, Phoenix, AZ

l l l I l l l L u l l ll



LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY:

08/26/1999

MARICOPA

1) LISTED TOTAL= 13

NAME: ARIZONA AGAVE AGAVE ARIZONICA

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLANZ No
DESCRIPTION: HAS ATTRACTIVE ROSETTES OF BRIGHT GREEN LEAVES WITH DARK

MAHOGANY MARGINS. FLOWER: BORNE ON SUB-UMBELLATE
INFLORESCENCES.

CFR: 49 FR 21055, 05-18.1984

ELEVATION
RANGE! 3000-6000 FT.

COUNTIES GILA, YAVAPAI, MARICOPA

HABITAT; TRANSITION ZONEBETWEEN OAK-JUNIPER WOODLAND& MOUNTAIN MAHOGANY-OAK SCRUB

SCATTERED CLONES IN NEW RIVER MOUNTAINS AND SIERRA ANCHA. USUALLY FOUND ON STEEP, ROCKY
SLOPES. POSSIBLY MAZATAL MOUNTAINS. SHOULD BE LOOKED FOR WHEREVER THE RANGES OF Agave
toumeyana vat. Bella AND Agave chrystantha OVERLAP.

NAME: ARIZONA CLIFFROSE PURSHIA SUBINTEGRA

sTATus; ENDANGERED CRITICAL HAD No RECOVERY PLAN: Yes CFR: 49 FR 22326 s-29-84
DESCRIPTION: EVERGREEN SHRUB OF THE ROSE FAMILY (ROSEACEAE). BARK PALE

SHREDDY. YOUNG TWIGS WITH DENSE HAIRS. LEAVES 1-5 LOBES AND
EDGES CURL DOWNWARD (REVOLUTE). FLOWERS: 5 WHITE OR YELLOW
PETALS <0.5 INCH LONG.

ELEVATION
RANGE: <4000

COUNTIES: GRAHAM YAVAPAI MAWICOPA MOHAVE

HABITAT: CHARACTERISTIC WHITE SOILS OF TERTIARY LIMESTONE LAKEBED DEPOSITS.

WHITE SOILS OF TERITIARY LIMESTONE LAKEBED DEPOSITS CAN BE SEEN FROM A DISTANCE.

NAME: ARIZONA HEDGEHOG CACTUS ECHINOCEREUS TRIGLOCHIDIATUS ARIZONICUS

CFR: 44 FR 61556,10-15-1979
STATUS: ENDANGERED CRITICAL HAG No RECOVERY PLAN: No
DESCRIPTION: DARK GREEN CYLINDROID2.5-12 INCHESTALL, 2-10 INCHES IN

DIAMETER, SINGLEOR IN CLUSTERS. 1-3 GRAY OR PINKISH CENTRAL
SPINES LARGESTDEFLEXED AND 5-11 SHORTER RADIAL SPINES.
FLOWERZ BRILLIANT RED. SIDE OF STEM INAPRIL- MAY

ELEVATION
RANGE: 3700-5200 FT.

COUNTIESzMARICOPA, GILA. PINAL

HABITAT: ECOTONE BETWEEN INTERIOR CHAPPARAL ANDMADREAN EVERGREEN WOODLAND

OPEN SLOPES, IN NARROWCRACKS BETWEEN BOULDERS, AND IN UNDERSTORY OF SHRUBS.THISVARIETY IS
BELIEVED TO INTERGRADE AT THE EDGES OF ITS DISTRIBUTION WITH VARIETIES MELANCANTHUS AND
NEOMEXICANUSCAUSING SOME CONFUSION IN IDENTIFICATION.

1
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LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY'

08/26/1999

MARICOPA

NAME: LESSER LONG-NOSED BAT LEPTONYCTERIS CURASOAE YERBABUENAE

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: Yes
DESCRIPTION: ELONGATED MUZZLE, SMALL LEAF NOSE, AND LONG TONGUE.

YELLOWISH BROWN OR GRAY ABOVE AND CINNAMON BROWN BELOW.
TAIL MINUTE AND APPEARS TO BE LACKING. EASILY DISTURBED.

CFR: 53 FR 38456, 08-30.88

ELEVATION
RANGE: <6000

COUNTIESzCOCHISE, PIMA, SANTA CRUZ, GRAHAM, PINAL, MARICOPA

HABITAT: DESERT SCRUB HABITAT WITH AGAVE AND COLUNMNAR CACTI PRESENT AS FOod PLANTS

DAY ROOSTS IN CAVES AND ABANDONED TUNNELS. FORAGES AT NIGHT ON NECTAR, POLLEN, AND FRUIT OF
PANICULATE AGAVES AND COLUMNAR CACTI. THIS SPECIES IS MIGRATORY AND IS PRESENT IN ARIZONA
USUALLY FROM APRIL TO SEPTMBER AND SOUTH OF THE BORDER THE REMAINDER OF THE YEAR.

NAME: SONORAN PRONGHORN ANTILOCAPRA AMERICANA SONORIENSIS

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: Yes CFR: 32 FR 4001, 03-11-67
DESCRIPTION: BUFF ON BACK AND WHITE BELOW, HOOFED WITH SL!GHTLY CURVED

BLACK HORNS HAVING A SINGLE PRONG. SMALLEST AND PALEST OF
THE PRONGHORN SUBSPECIES. ELEVAT\ON

RANGE! 2000-4000 FT.

COUNTIES: PIMA, YUMA, MARICOPA

HABITAT: BROAD, INTERMOUNTAIN ALLUVIAL VALLEYS WITH CREOSOTE-BURSAGE & PALO VERDE-MIXED CACTI
ASSOCIATIONS

TYPICALLY, BAJADAS ARE USED AS FAWNING AREAS AND SANDY DUNE AREAS PROVIDE FOOD SEASONALLY.
HlSTORlC RANGE WAS PROBABLY LARGER THAN EXISTS TODAY. THIS SUBSPECIES ALSO OCCURS IN MEXICO.

NAME: DESERT PUPFISH CYPRINODONT MACULARIUS

CFR: 51 FR 10842, G3-31-1986
sTATus; ENDANGERED CRITICAL HAB Yes RECOVERY PLAN; Yes
DESCRIPTION: SMALL (2 IncHEs) SMOOTHLY RounoEo Bot:>y SHAPE wiTH NARROW

VERTICAL BARS ON THE SIDES. BREEDING MALES BLUE ON HEAD AND
SIDES WITH YELLOW ON TAIL. FEMALES & JUVENILES TAN TO OLIVE
COLORED BACK AND SILVERY SIDES.

ELEVATION
RANGE: <5000

COUNTIESZ LA PAZ, PIMA, GRAHAM,MARICOPA, PINAL, YAVAPAI, SANTACRUZ

HABITAT: SHALLOW SPRINGS, SMALL STREAMS, AND MARSHES. TOLERATES 5ALlnE& WARM WATER

CRlTICAL HABITAT INCLUDES QU\TOBAQU\TO SPRING, PlMA COUNTY, PORTIONS OF SAN FELIPE CREEK, CARRIZO
WASH, AND FISH CREEK WASH, IMPERIAL COUNTY, CALIFORNIA. TWO SUBSPECIES ARE RECOGNIZEDz DESERT
PUPFISH (C. m. macularis) AND QUITOBAQUITO PUPFISH (C. m. remus).

2
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LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY'

08/26/1999

M A R I C O P A

NAME: GILA TOPMINNOW POECILIOPSIS OCCIDENTAUS OCCIDENTALISM

STATUS: ENDANGERED CRITICAL HAB No RECOVERYPLAN: Yes CFR: 32 FR 4001, 03-11-1967

oEscRlpT\on: SMALL (2 INCHES), GUPPY-LIKE, LIVE BEARING, LACKS DARK SPOTS ON
ITS FINS. BREEDING MALES ARE JET BLACK WITH YELLOW FINS.

ELEVATION
RANGE: <4500

COUNTIES-_ GILA, PINAL, GRAHAM, YAVAPAI, SANTA CRUZ, PIMA, MARICOPA, LA PAZ

HABITAT: SMALL STREAMS, SPRINGS, AND CIENEGAS VEGETATED SHALLOWS

SPECIES HISTORICALLY OCCURRED IN BACKWATERS OF LARGE RIVERS BUT IS CURRENTLY ISOLATED TO SMALL
STREAMS AND SPRINGS

NAME: RAZORBACK SUCKER XYRAUCHEN TEXANUS

sTATus; ENDANGERED CRITICAL HAB Yes REcovERy PLAN; Yes

DESCRIPTION: LARGE (UP TO 3 FEET AND UP TO 18 POUNDS) LONG, HIGH SHARP-
EDGED KEEL-LIKE HUMP BEHIND THE HEAD. HEAD FLATTENED ON TOP.
OLIVE-BROWN ABOVE TO YELLOWISH BELOW.

CFR: 55 FR 21154, 05-22~1990,
59 FR 13374, 03-21.1994

ELEVATION
RANGE: <6000 FT.

COUNTIES: GREENLEE, MOHAVE, PINAL_ YAVAPAI, YUMA, LA PAZ, MARICOPA (REFUGIA), GILA, COCONINO, GRAHAM

HABITAT: RIVERINE & LACUSTRINE AREAS, GENERALLY NOT IN FAST MQV1NG WATER AND MAY USE BACKWATERS

SPECIES IS ALSOFOUND INHORSESHOE RESERVOIR (MARICOPA count\f).cRmcAL HABITAT INCLUDESTHE 100-
YEAR FLOODPLAIN OF THE RIVER THROUGH GRANDCANYON FROM CONFLUENCE WITH PARIA RIVERTO HOOVER
DAM;HOOVER DAM TO DAVIS DAM;PARKER DAM TO IMPERIALDAM. ALSO GILA RIVER FROM AZINMBORDER TO
COOLIDGE DAM;AND SALTRIVER FROM HWY 60/SR 77 BRIDGETO ROOSEVELT DAM; VERDE RIVER FROMFS
BOUNDARY TO HORSESHOE LAKE.

NAME: BALD EAGLE HALIAEETUS LEUCOCEPHALUS

sTATus: THREATENED CRITICAL HAB No RECOVERY PLAN:

DESCRIPTION: LARGE, AduLTs HAVE WHITE HEAD AND TAIL. HEIGHT be - pa':
WINGSPAN 66 ¢ 96", 1.4 YRS DARK WITH VARYING DEGREES OF
MOTTLED BROWN PLUMAGE. FEET BARE OF FEATHERS.

Yes CFR: 60 FR 35999, 07-12-95

ELEVATION
RANGE: VARIES FT.

COUNTIESzYUMA, LA PAZ, MOHAVE, YAVAPAI, MARlCOPA, PINAL, COCONINO. NAVAJO, APACHE, SANTA CRUZ, PIMA,
GlLA, GRAHAM, COCHISE ,

HABITATS LARGE TREES OR CLIFFS NEAR WATER (RESERVOIRS, RlVERS AND STREAMS) wratH ABUNDANT PREY

SOME BIRDS ARE NESTING RESIDENTS WHILEALARGER NUMBER WINTERS ALONG RIVERS AND RESERVOIRS.
AN ESTIMATED 200 TO 300 BIRDS WINTER IN ARIZONA. ONCEENDANGERED(32 FR 4001, 03-11.1957; 43 FR 6233. 02-
14~78) BECAUSE OF REPRODUCTIVE FAILURES FROMPESTICIDE POISONINGAND LOSSOF HABITAT, THIS
SPECIES WASDOWN LISTED TOTHREATENED ON AUGUST 11,1995. ILLEGALSHOOTING, DISTURBANCE,LOSS OF
HABITAT CONTINUES TO BE A PROBLEM.SPECIES HAS BEEN PROPOSEDFOR DELISTING(64 FR 36454) BUT STILL
RECEIVES FULL PROTECTION UNDERESA.

3
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LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY:

08/26/1999
MARICOPA

NAME; CACTUS FERRUGINOUS PYGMY-OW L GLAUClDlUM BRASILIANUM CACTORUM

STATUS: ENDANGERED CRITICAL HAB Yes RECOVERY PLAN: No
DESCRIPTION! SMALL (APPROX. 7"). DIURNAL OWL REDDISH BROWN OVERALL WITH

CREAM-COLORED BELLY STREAKED WITH REDDISH BROWN. SOME
INDIVIDUALS ARE GRAYISH BROWN

CFR: 621FR 10730, 3-10-97

ELEVATION
RANGE:

COUNTIES:MARICOPA, YUMA, SANTA CRUZ, GRAHAM, GREENLEE, PIMA, PINAL, GILA, COCHISE

HABITAT: MATURECOTTONWOODNVILLOW, MESQUITE BOSQUES, AND SONORAn DESERTSCRUB

<4000 FT.

RANGE LIMIT IN ARIZONA IS FROM NEW RIVER (NORTH) TO GILA BOX (EAST) TO CABEZA PRIETA MOUNTAINS I
(WEST)~ ONLY A FEW DOCUMENTED SITES WHERE THIS SPECIES PERSISTS ARE KNOWN, ADDITIONAL SURVEYS
ARE NEEDED. CRITICAL HABITAT IN PIMA, COCHISE, PINAL, AND MARICOPA COUNTIES (64 FR 37419)-

NAME: MEXICAN SPOTTED OWL STR/X OCCIDENTALISM LUC/DA

sTATus; THREATENED CRITICAL HAB No RECOVERY PLAN: Yes CAR; as FR 14678, 04-11-91
DESCRIPTION: MEDIUM SIZED WITH DARK EYES AND NO EAR TUFTS. BROWNISH AND

HEAVILY SPOTTED WITH WHITE OR BEIGE.
ELEVATION

RANGE: 4100-9000 FT.

COUNTIES2 MOHAVE, COCONINO, NAVAJO, APACHE, YAVAPAI, GRAHAM, GREENLEE, COCHISE, SANTA CRUZ, PIMA,
PINAL, GILA, MARICOPA

HABITAT: NESTS IN CANYONS AND DENSE FORESTS WITH MULTI-LAYERED FOLIAGE STRUCTURE

GENERALLY NESTS IN OLDER FORESTS OF MIXED CONIFER OR PQNDERSA PINE/GAMBEL OAK TYPE, IN
CANYONS, AND USE VARIETY OF HABITATS FOR FORAGING. SITES WITH COOL MICROCUMATES APPEAR TO BE
OF IMPORTANCE OR ARE PREFERED.

NAME: SOUTHWESTERN WILLOW FLYCATCHER EMP/DONAX TRAILLII EXTIMUS

sTATus: ENDANGERED CRITICAL HAB Yes RECOVERY PLAN: No
DESCRIPTION: slvL4LL PASSERINE (AaouT 6") GRAYISH-GREEN BACK AND winGs,

WHITISH THROAT, LIGHT OLIVE-GRAY BREAST AND PALE YELLOWISH
BELLY. TWO WINGBARS VISIBLE. EYE-RING FAINT OR ABSENT.

CFR: 60 FR 10694, 02-27-95

ELEVATlON
RANGE: <8500 FT.

COUNTIESzYAVAPAI, GILA, MARICOPA, MOHAVE, COCONINO, NAVAJO, APACHE, PINAL, LA PAZ, GREENLEE, GRAHAM,
YUMA,PIMA, COCHISE, SANTA CRUZ

HABITAT: COTTONWOOD/WILLOW & TAMARISK VEGETATION COMMUNITIES ALONG RIVERS & STREAMS

MIGRATORY RIPARIAN OBLIGATE SPECIES THAT OCCUPIES BREEDING HABITAT FROM LATE APRIL TO
SEPTEMBER. DISTRIBUTION WITHIN ITS RANGE IS RESTRICTED TO RIPARIAN CORRIDORS. DIFFICULT TO
DISTINGUISH FROM OTHER MEMBERS OF THE EMPIDONAX COMPLEX BY SIGHT ALONE. TRAINING SEMINAR
REQUIRED FOR THOSE CONDUCTING FLYCATCHER SURVEYS. CRITICAL HABITAT ON PORTIONS OF THE 100-YEAR
FLOODPLAIN ON SAN PEDRO AND VERDE RIVERSZ WET BEAVER AND WEST CLEAR CREEKS, INCLUDING TAVASCI
MARSH AND ISTER FLAT; THE COLORADO RIVER, THE LIIITLE COLORADO RIVER, AND THE WEST, EAST, AND
SOUTH FORKS OF THE LITTLE COLORADO RIVER, REFERENCE 50 CFR:62 FR 39129, 7/22/97.
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LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY:

08/ 26/ 1999
M A R I C O P A

NAME: YUMA CLAPPER RAI L RALLUS LONGIROSTRIS YUMANENSIS

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: Yes
DESCRIPTION: WATER axeD wiTH LONG LEGS AND SHORT TAIL. LONG SLENOER

DECURVED BILL. MOTFLED BROWN ON GRAY ON ITS RUMP. FLANKS
AND UNDERSIDES ARE DARK GRAY WITH NARROW VERTICAL STRIPES
PRODUCING A BARRING EFFECT.

CFR: 32 FR 4001, 03-11-67, 48
FR 34182, 07-27-83

ELEVATION
RANGE: <4500

COUNTIES: YUMA, LA PAZ, MARICOPA, PINAR_ MOHAVE

HABITAT! FRESH WATER AND BRACKISH MARSHES

SPECIES IS ASSOCIATED WITH DENSE EMERGENT RIPARIAN VEGETATION. REQUIRES WET SUBSTRATE .
(MUDFLAT, SANDBAR) WITH DENSE HERBACEOUS OR WOODY VEGETATION FOR NESTING AND FORAGING.
CHANNELlZATlON AND MARSH DEVELOPMENT ARE PRIMARY SOURCES OF HABITAT Loss.

5
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Exhibit D
Biological Resources

PROPOSED PROJECT AND STUDY AREA

\

Power Development Enterprises, Inc; (PDEI) is preparing to construct a power generation
station located near Gila Bend, Maricopa Co., Arizona. The proposed project located on
a 160-acre site (three 40 acre and two 20 acre lots) will include, an access road on the
southern perimeter, cooling water evaporation ponds, a dedicated stone water
evaporation pond, CTG turbines, cooling tower, switch yard, transmission lines and an
administrative facility site. The proposed project is located approximately 8 miles
northwest of the community of Gila Bend and approximately 2 miles south of die Gila
River at Watermelon and Citrus Valley Roads (T5S, R5W, Sec. 19). Elevations on site
range from 650 ft. mal to 687 it mal. The geology is characterized by alluvial gravels
fanning desert pavement on low hills throughout the area with several ephemeral washes
and two major washes in Section 19 that drain water Hom the south into Painted Rock
Reservoir.

BIOLOGICAL RESOURCES

Much of the site has been disturbed by land grading activities. In the undisturbed
portions of the site, the natural vegetation is characterized as Sonoran Desert Scab of the
Lower Colorado River Valley Subdivision (Brown, 1982). The Creosotebush-White
Bursage Community was the dominant cover type found on the site (See Photos 1-14 iN
Exhibit B-5 "Wetlands Delineation / Permitting"). Dominant vegetative species found in
dies cover type were Creosotebush (Lam'a divaricata), White Bursage (Ambrosia
dumosa), Brittle Bush (Encelia fan'nosa), and Triangle-leaf Bursage (Ambrosia
deltoidea). Common grasses found on the site 'include Big Galleta (Hilan'a rigid) and
three~awn (Anlstida app.). Cacti of the site include Diamond Cholla (Opuntia
ram osissima), Pencil Cholla (Opuntia arbuscula) and very widely scattered Giant
Saguaro (Carnegiea gigantean).

In the washes, desert riparian scrub is found (See Photos 1-14 in Exhibit B - Wetlands
Delineation / Permitting"). Common riparian species dominating the washes include
Blue Paloverde (Cercidium florida), Tamarisk (Tamarix ch in ensis), Catclaw (Acacia
greggiz) and Desert ironwood (Olneya tesota).

Tables D-1, D-2, D-3, and D-4 list many of the plants, mammals, birds, reptiles, and
amphibians, which potentially occur on the proposed facility site. A Malcolm Pirnie
biologist conducted an on-site Held survey on March 7-8 and May 23, 2000 to assess the`
biological resources which occur on the site. Species identified on or immediately
adj cent to the site include Pyrrhuloxia (Cardinality sinuatus), Sage Sparrow (Amphispiza
belli), Golden Eagle (Aquila chrysaetos), Red-tailed Hawk (Buteo jamaicensis), Gila
Woodpecker (Melanerpes uropygialis), Gilded Flicker (Colaptes ehrysoides), Desert
Cottontail (Sylvilagus audoboni), Greater Roadrunner (Geococcyx calzfomianus),
American Kestrel (Falco sparverius), Great Horned Owl (Bubo virginians), Harris
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Hawk (Parabuteo unicinctus), House Sparrow (Passer domestics), Coyote (Canis
latrans), Mojave Rattlesnake (Crotalus scutulatus), Black-tailed Jaclcrabbit (Lepus
ealffomicus), Mourning Dove (Zenaida mareroura), White-winged Dove (Zenaida
asiatic), and Lesser Nighthawk (Chordeiles acutipennis).~-

Potential Effects
...,_.4

Construction of the facility is not expected to have appreciable impacts to native
vegetation or wildlife in the vicinity of the project site. Vegetation of the Lower
Colorado River subdivision of the Sonorant Desert Scrub biome (Turner and Brown 1994)
will be removed to facilitate project construction. This type vegetation is extensive
within southern Arizona and the removal of a relatively small amount of vegetation for
the project will not impact the vegetation community as a whole.

Wildlife currently using undisturbed portions of the project site will be directly and
indirectly impacted by construction. Natural vegetation, similar to what currently exists
on the project site, surrounds the area, so wildlife movement around the site will not be
affected. Individuals that are fossorial, nocturnal, or not mobile will be directly impacted
during construction. Following construction, wildlife will no longer be able to utilize the
site for shelter, foraging, or raising young.

Impacts to wildlife populations in the vicinity of the project site are expected to be
minimal. In addition, construction will not impact unique vegetation and wildlife
corridors will not be affected.

I
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TABLE D-1

PLANT SPECIES THAT POTENTIALLY OCCUR
IN THE PROJECT AREA



TABLE D-1
PLANT SPECIES THATPOTENTIALLY OCCUR IN THE PROJECT AREA

Common Name Scientific Name Habitat Type
Red Brome' Bromus rubens Roadside and waste places
Arabian Grass' Schismusarabieus Sandy soil
Mediterranean Grass' Schismus barbarous Open desert
Wingscale Atrzplex eaneseens Sandy, sometimes saline soil
Quail Brush Atriplex lennjfonnes Moist ordry saline soil
All Scale Atrzjplex polycarpa Moderately saline to rosaline soil
Russian Thistle' Salsola ben°ea Roadsides, overgrazed ranges
Yellow Tansy Mustard Deseurainia pinnate Open ground
Catclaw Acacia Acacia greggii Along streams and washes
Velvet  Mesqui te Prosopis velutina Along watercourses, on grasslands and lower

mountain slopes
Blue Paloverde Cerdidium/Ioridum Along washes,on floodplains
Greasewood, Creosote Bush Larrea zridenraza Dry plains and mesas
Corona De Crisco Castela emory Desert plains

Graythorn Zizzphus obtusybl ia Dry mesas,plains, slopes
Alkali Pink, Globe Mallow Sphaeralcea app. Roadsides, fields, edges of sandy washes,

~well-drained slopes

Tamarisk Tamarixchinensis Along streams

Wolf berry Lyceum app. Washes and dry slopes in desert or semidesert
areas

Desert W i l l o w Chilopszls lineanlv Along washes in desertsandfoothills
Triangle~1eafBursage Ambrosia deltoidea Plains andmesas
White Bursage Ambrosia dumosa D17 plains and mesas
Desert Broom Bacchar-Lv sarothroides Hillsides and bottomlands, sometimes in

saline soil

Alkali Goldenbush Isocoma acradenius Various habitats, ohm in saline soil
Jimmy Weed Isocoma heterophyllus Mesas and plains, oi ien in saline soil and on

overgrazed rangeland
Prickly Lettuce' Lactuca serriola Waste land and roadsides
Sources:
'Lehr 1978
Kearney andPeebles 1960

'Not native to Arizona

>
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TABLE D-2

MAMMALS LIKELY TO BE PRESENT AT THE PROJECT SITE



TABLE D-2
MAMMALS LIKELY TO BE PRESENT AT THE PROJECT SITE

Common Name Scientific Name Habitat Type'
Desert Shrew Notiosorex cranj0rdi Desert with adequate hiding/nest cover
California Leaf-nosed Bat Macrotus ealifomieus Desert with caves or rnineshafts
Lesser Long-nosed Bat Leptonyctenls' curasoae Desert with agave or saguaro; summer only
Wester Pipistrelle Pqvstrellus hevpems Desert with nearby clih"s or rock outcrops;

summer only
Big Brown Bat E N M M M M Pine forests to desert with caves, mine shafts,

or saguaro cavities for roosting; summer only
Pallid Bat Antrozous pallidus Desert with buildings, bridges, mine shafts, or

cliffs for roosting
Brazilian Free-tailed Bat Tadarida brasilienszls Desert with caves ormine shafts
Desert Cottontail Sylvilagus audubonii Desert to juniper woodlands in areas with

dense shrub cover
Black-tailed Jackrabbit Lepus califomicus Desert to juniper woodlands
Harris' Antelope Squirrel Ammospermophilus

hamish
Saltbush-creosote bush-bursage desert

Round~tailed Ground Squirrel Spennophilus tereticaudus Creosote bush-saltbush desert
Botta's Pocket Gopher Ihomomys bot t le All environments with adequate paint cover
Arizona Pocket Mouse Perognathus ample Sonoran, and Mojave deserts
Little Pocket Mouse Perognathus longimembnls Sandy creosote bush desert
Desert PocketMouse Perognathus penieillatus Sonoran desert
Rock Pocket Mouse Chaetodipus intermedius Rocky areas of Sonoran desert
DesertKangaroo Rat Dzpodomys deserts Sandy areas of Sonoran desert
Merriam's Kangaroo Rat Dzpodomys memlami Creosote bush-mesquite desert
Western Harvest Mouse Reithrodontomys megalotzls' Wide variety of environments with grassy or

weedy areas
Cactus Mouse Peromyscus eremicus Variety of desert environments
Southern Grasshopper Mouse Onychomys tom'dus Desert with mesquite and cacti
Arizona Cotton Rat Sigmodon anéonae Desert with mesquite
White-throated Wood Rat Neotoma albigula Wide variety of desert environments
Desert Wood Rat Neotoma lepidus Variety of environments from creosote bush

to pine
Coyote Canis latrans All environments
K i t Fox Vulpes macrotis Desert with sandy or diggable clay soils
Gray Fox Utroeyon cinereoargenteus Wide variety of environments including open

desert
Collared Peccary Tayassu tajacu Sonoran desert with shrub and tree Rickets

and cactus patches
Mule Deer Odocoileus hemionus Variety of environments &om desert to pine

forests
ounce:

'Hoffineister 1986



TABLE D-3

BIRD SPECIES THAT POTENTIALLY OCCUR IN THE PROJECT AREA



TABLE D-3
BIRD SPECES THAT POTENTIALLY OCCUR IN THE PROJECT AREA'

Common Name Scientific Name Habitat Type'
Red-tailed Hawk Buteojamaicemsis Habitat variable
American Kestrel Falco sparverius open country

Gambol's Quail Callzpepla gambelii Desert scrublands and thickets
White~winged Dove Zenaida asiatic Dense mesquite, mature citrus groves, riparian

woodlands, saguaro-paloverde desert
Mourning Dove Zenaida macroura Wide variety of habitats
Greater Roadrunner Geococqvx calybrnianus Scrub desert, mesquite groves
Great-horned Owl Bubo virginians Habitat variable
Burrowlmg Owl Athene cuniculanh 0p¢H country
Lesser Nighthawk Chordeiles acunpennis Dry open country, scrubland, desert
Common Poorwill Phalaenoptilus nuttali Sagebrush and chaparral slopes
Costa's Hummingbird Calypte costae Desert washes, dry chaparral

Gila Woodpecker Melanerpes uropygialis Scrub desert, cactus country, sueamside
woods

Gilded Flicker Colaptes chrysoides Low desert woodland, saguaros
Ash-throated Flycatcher Myiarehus einerascens Wide variety of habitats
Western Kingbird Tyrannus verticals Dry open country

Loggerhead Shrike Lanius ludovicianus Open or brushy areas
Common Raven Corvus borax Variety of habitats

Verdun Auripamsflaviceps Mesquite and other dense thorny shrubs of
southwester desert

Cactus Wren Campylorhynehus
brunneicappilus

Cactus country and arid hillsides and valleys

Black-tailed Gnatcatcher Polioptila melanura Desert resident, partial to washes
NorthernMockingbird Minus polyglottos Variety of habitats
European Starling Stumis vulganls Wide variety of habitats
Curve-billed Thrasher Toxostoma curvirostre Canyons, semiarid bushland

Phainopepla Phainopepla niters Mesquite bushland
Lucy's Warbler Vermivora lucie Mesquite and cottonwoods along

watercourses
Black-throated Sparrow Amphispiza bilineata Desert, especiallyrocky slopes
Northern Cardinal Cardinality cardinals Taller and denser Lower Sonorant bntsh
House Finch Carpodacus mexicans Semiarid Lowlands
Sources:
'Potential for occurrence based on Monsoon and Phillies 1981 and Witzeman et al. 1997
American Ornithologists' Usu°on 1998
National Geographic Society 1999

4Monson and Phillies 1981
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TABLE D-4

REPTILE AND AMPHIBIAN SPECIES THAT POTENTIALLY OCCUR
IN THE PROJECT AREA
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TABLE D-4
REPTILE AND A1vrpH181An SPECIES THAT

POTENTIALLY OCCUR IN THE PROJECT AREA'

CommonName Scientific Name . Habitat Type'
TOADS

Couch Spadefoot Seaphiopus couch Shortgrass plains, mesquite savannah,
creosote bush desert, and other areas of low
rainfall

Wester Spadefoot Schismus hammondii Washes, floodplain, alluvial fans, playas,
alkali flats

Sonoran Desert Toad Bubo alvarius Mesquite-creosote bush Lowlands, arid
grasslands, mountain canyons

Red~spotted Toad Bufo punctatus Desert streams, opengrassland and scrubland,
oak woodland, rocky canyons

Great Plains Toad Budo cognates Grasslands creosote bush desert, mesquite
woodland, sagebrush plains

TORTOISES
Desert Tortoise Gopherus agassizii Desert oases, riverbanks, washes, dunes,

rocky slopes
LIZARDS

Wester Banded Gecko Coleonyx variegates Va1iety of habitats, ii°om creosote bush flats to
pinion-juniper belt

Desert Iguana Disposaurus dorsalis Creosotebush desert
Zebratail Lizard Callisaurus draconoides Washes, desert pavement, hardpan
Desert Spiny Lizard Sceloponas magister Arid/semiarid plains and lower mountain

slopes
Side~blotched Lizard Uta stanburiana Sand, rock, hardpan or loam with grass,

shrubs, and scattered trees
Desert Homed Lizard Phrynosoma platyrhinos Sandy flats, alluvial fans, washes, dune edges
Western Whiptail Cnemidophorus Tigris Desert and semiarid areas with sparse

vegetation
Gila Monster Heloderma suspecter Shrubby, grassy, and succulent desert

SNAKES
Spotted Leaf-nosed Snake Salvadora hexalepis Open desert plains
Coachwhip Masticophisflagellum Variety of habitats
Western Patch-nosed Snake Salvadora hexalepzlv Grasslands, chaparral, sagebrush plains,

pifxon~juniper woodland, desert scrub
Banded Sand Snake Chilomemlscus cincture Mesquite-creosote bush and paloverde-

saguaro associations
Night Snake Hypsiglena torquata Variety of habitats
Arizona Coral Snake Micruroides euryxanthus Arid and semiarid thomscrub, bushland,

woodland, grassland, farmland
Wester Diamondback
Rattlesnake

Crotalus atrox Variety of habitats in arid and semiarid
regions

Sidewinder Crotalus cerates Sand hummocks topped with creosote bushes,
mesquite,or other desert plants; also
windswept flats, barrendunes, hardpan,rocky
hillsides



TABLE D-4
REPTILE AND AM:PMB1AN srmcms THAT

POTENTIALLY OCCUR IN THE PROJECT AREA'

Common Name Scientific Name Habitat Type'
Mojave Rattlesnake Crotalus scuiulatus Barren desert, grassland, open juniper

woodland, scrub, esp. scattered creosote bush
and mesquite

ounces:
'Potential for occurrence based on Stebbins 1985
Stebbins 1985
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SCENIC AREAS ASSESSMENT

An assessment of the inherent aesthetics of the landscape, public value of viewing the

landscape, and sensitivity to visual effects firm the proposed Gila Bend Power

Generation Station siring was conducted by Malcolm Pirie, Inc.

Existing visual conditions, scenic quality and visual sensitivity were evaluated during

several site visits conducted in March 2000. The project area, Lot 3, Section 19,

Township 5 South,Range 5 West, Gila and Salt River Meridian, Maricopa County,

Arizona is located within the Gila Bend basin. The subject property is located within the

Basin and Range Physiographic Province of the state of Arizona and is characterized by

broad,deep alluvial-filled basins bounded by block-faulted mountains. Topography

within and surrounding the project area is characterized as rolling with an elevation

across the area ranging from 650 to 680 feet above mean sea level. The 40-acre project

area is located approximately 2 miles south of the Gila River and 8 miles northwest of

Gila Bend, Arizona. The section directly south of the project area is paN of the Gila

Bend Solid Waste Landfill.

In the undisturbed portions of the site, the natural vegetation is characterized as Sonorant

Desert Scrub of the Lower Colorado River Valley Subdivision. The Creosotebush-White

Bursage Community was the dominant cover type found on the site. In the several small

washes, and larger southwest-to-northeast trending wash, desert riparian scab is found.



Permanent cultural modifications visible in and around the project area include

residential dwellings (all abandoned except one), paved and unpaved road surfaces,

agricultural machinery, abandoned cars / appliances and a water tank. These have

significantly altered the natural setting.

Scenic Quality

The overall sceNic quality of the prob act area can be described as non-distinctive based

upon a lack of significantly varied topography, rock outcroppings, surface water bodies,
4

or floral diversity. Exhibits G-1 and G-2 demonstrate how the constructed power

generation facility will blend with the existing natural environment.

Sensitive Viewpoints

The sensitivity of a viewpoint reflects the degree of public concern for change in the

scenic quality of the landscape visible from that location. Sensitivity is measured by

evaluating the type of viewpoint and viewer concern for change in the landscape, volume

of use, viewing duration and the influence of adj agent land use. No significant sensitive

viewpoints associated with the prob act area have been identified.

Residences: The closest population center to the proposed site is the Town of Gila Bend

(population approximately l,'700), about 5 miles to the southeast of the project area. A

dirt road borders the property to the west. Native desert borders the property to the south

and east. Fallow agricultural land borders the project area to the north.



The project area will be annexed into the City of Gila Bend. However, based on the

project site, adjacent to the solid waste landfill, no large-scale residential or commercial l

development is expected to occur in the foreseeable future in the proximity of the project

I

area. Based on the lack of population density in the vicinity of the prob act area, visual I

I

impacts to the population are expected to be minimal.

Travel routes: Interstate 8 is located approximately 3 miles south of the proposed site.

The project area is not expected to create asignificant visual impact to travelers on

Interstate 8.

Mitigation

A factor in selection of architectural coatings for the project structures will be considered

of how the facility can best blend in the natural landscape.
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CULTURAL RESOURCE ASSESSMENT FOR THE GILA BEND POWER
GENERATING PLANT, MARICOPA COUNTY

Prepared by Barbara S. Macnider
Archaeological Consulting Services, Ltd.

ACS Project 00-14
May 3, 2000

The following report documents the cultural resources in the area of the proposed Gila Bend Power Plant.
The goal of the study was to determine the nature of cultural resources that would be impacted by the
construction of the power plant. This study was based on the review of prior research and documentation
of cultural resources in the area and a visual inspection of the project area, which is located in Sections 19
(NW4NE4,N2NW4, SW4NW4, and E2SW4) and 30 (N4) of Township 5 South, Range 5 West.

The literature review and file check was performed for all cultural resources within a 2~mile radius of the
project area. Information was gathered from the State Historic Preservation Office (SI-IPO), and the
Arizona State Museum (ASM).

a

Cultural History Background

Prehistoric peoples occupied southwester Arizona and the Gila Bend area for thousands of years. Some
of the oldest human artifacts in the New World, perhaps from before 30,000 B.C. to 10,000 B.C., are
claimed to be in the region (Hayden 1976, McGuire and Schiffer 1982:160). This ancient culture, often
referred to as Malpais, is identified by stone tools, such as choppers and scrapers, that show heavy
pagination known as desert varnish, tools made of marine shell, cleared areas (sleeping circles), trails,
shrines, and intaglios (Hayden 1976, 1982). Sites of this period are found on old landforms near old water
sources.

The Malpais period was followed by the Paleoindian period. Remains of this big-game hunting culture
were present in the lowest cultural deposits at Ventana Cave and radiocarbon dated to 9,350 B.C. (1
1200). The various phases of these early lithic industries are often identified by diagnostic projectile
points, such as the lanceolate Clovis and Folsom points (Hayden 1976). Several isolated Paleoindian
points have been found near Gila Bend (Dart 1989; Olszewski 1996: 18). Another ancient culture, known
as San Dieguito, was present in southwester Arizona. The earliest San Dieguito phase-the only one
found near Gila Bend-lacked projectile points; later phases included stemmed and shouldered points
such as LakeMohave and Silver Lake types (McGuire and Schiffer 1982: 167-169; Rogers 1939, 1966).

Archaic period populations (ca. 7,500 B.C.-A.D. 1) were also mobile hunter-gatherers. They gathered
seasonally available native plants and hunted the same species of animals that exist in the environment
today. Southwestern Arizona may have been a zone of overlap among Archaic groups, known as
Amargosa in the west and Cochise in the east, who ranged from southeaster California to southern
Arizona. Some late Archaic groups in southern Arizona began to focus on agriculture or horticulture as
part of their subsistence, but no evidence for this shiN was found in the Gila Bend area. Some groups
living in nonriverine areas appear to have maintained an "Archaic" way of life long after other groups had
adopted more sedentary agriculture-based lifestyles (Hayden 1967).

Following the Archaic, the Formative period (ca. A.D. l -1450) emerged as populations adopted
agriculture and developed pottery. Regional cultures continued to diverge, with the Patayan in the west
and the Hohokam in the east.

By A.D. 900, agriculture was well established among the Patayan. Riverine villages were supported by
floodwater farming, fishing, gathering, and hunting. Trade with upland nonagricultural goupsmay have
contributed to the economic security of riverine and upland groups (Stone 1991 :6l-66). Similar economic
patters apparently lasted into the Historic period. The Patayan culture (also known as Yuman and

1



Hakataya) has been divided into Patayan phases based primarily on associated Hohokam decorated
pottery types. Patayan groups produced plain and decorated Lower Colorado Buff Ware pottery (Waters
1982a, l 982b), and their sites are found in both riverine and nonriverine locations. Patayan groups are
thought to have occupied the Lower Gila River east to Gila Bend by A.D. 900-1000 (Schroeder 1961;
Wasley and Johnson 1965). The Patayan pattern has not been well studied, certainly not tithe extent of
the dominant cultural pattern in the Gila Bend area-the Hohokam.

In the Early Formative period (A.D. 1-800), the Hohokam developed pottery and increased their use of
agriculture. Innovations dating to the Late Formative period (A.D. 800-1100) had lasting effects on land
use and village patterns. Development of agriculture resulted in population growth, large permanent
villages, and ritual elaboration, culminating in an increased social complexity. A network of actively
trading villages developed containing ceremonial ball courts and mounds (Doyel 1981, l99la; Wilcox
and Stenberg 1983).

On the southwestern frontier of the Hohokam region, several important villages were near Gila Bend
(Wasley and Johnson 1965). Sizeable settlements associated with irrigation agriculture were present by
A.D. 900. Through time, large Hohokam settlements took on distinctive characteristics such as, large
trash mounds, platform mounds, plazas, ball courts, cemeteries, and distinctive residential patters
(Gregory l99l). Though not entirely understood, platform mounds area type of public architecture
consisting of large earthen features that played important roles in Hohokam community organization. The
function of these features continues to be a subject of debate.

The Classic period (A.D. ll00-1500) was a time of change. Village organization and settlement patters
underwent radical restructuring, suggesting the development of new social relationships and alliances.
The presence of Tanque Verde Red-on-brown at many Gila Bend sites suggests new alliances or
increased trade with groups to the south and east. In the Phoenix area, increased reliance on intensive
canal irrigation agriculture had a profound influence on Hohokam culture. Subsistence diversification and
reliance on no irrigation agriculture was emphasized in other areas, such as Papagueria. The pattern for
the Gila Bend area remains unclear, but subsistence and settlement may have varied according to local
conditions.

The abandonment of some villages and the construction of elevated settlements such as the Forteleza
(Greenleaf 1975) indicate hostilities, or the threat thereof, were associated with this period. Other villages
and special-function sites dating to the Classic period were located along the Gila River (Wasley and
Johnson 1965).

The Classic period ended by A.D. 1500. Sites postdating A.D. 1450 are rare. Small sites lacking Classic
period traits (massive adobe architecture, compounds, polychrome pottery, etc.) have been discovered in
the Phoenix area and may represent a transition between the late Classic period and the less complex
cultural patters of the Protohistoric period (A.D. 1500-1700) (Doyel l991b). Due to a lack of excavated
sites, the picture for this period at Gila Bend remains unclear.

When first visited by non-Indians, the Lower Gila River and Gila Bend areas were home to several
distinct native groups. Yuman-speaking peoples, including the Opa, Kaveltcadom, Halchedoma,
Maricopa, Mohave, Yavapai, and other groups, occupied the Lower Colorado and Lower Gila areas
(Russell 1975; Spicer 1962; Spier 1970), while speakers of the Piman (O'odham) language occupied the
Salt-Gila river confluence and the arid Papagueria to the south. The Hia Ced O'odham-also known as the
Sand Papago-occupied the arid area to the southwest of Gila Bend, where they traded for pottery and
commingled with Yuman speakers. The Yuman were seasonal agriculturalists and hunter-gatherers. The
O'odham had settled villages and a complex social organization based on a diversity of land use strategies
and agricultural traditions. The people of the San Lucy District of the Toho ro O'odham Nation are
descendants of this tradition. Warfare among the O'odham, Yuman, and Apache was endemic until 1860
(Doyel 1989; Kroeber and Fontana 1986; Spier 1970; Winter l973). Between 1830 and 1880, the Apache
used a route through .Gila Bend to raid into Mexico and Papagueria (McClellan and Vogler 1977:43).
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Table l. Prior Cultural Resource Surve. fs.

Project Name Acreage Sites* Reference

a
Painted Rocks Reservoir:
Salvage Archaeolo

200 + Z:l:l 1-13 Wadley and Johnson 1965

Painted Rock Reservoir Project:
Prelimin Survey

~4,100 T:13:42-44, 48 Teague and Baldwin. 1978

Painted Rock Reservoir 6,000 T: 13:22, 30, 31, 35-51;
T:l4:8, 10 and 32;
Z:1:8, 11, 12, 15-19,
Z:2:2, 3, 12-15

Berlin and Bruder 1988

Painted RockReservoirProject
Survey and Management Plan

4,140 T:l3:7l-118 Bernard-Shaw 1990, Dart et al.
1989

Proposed MaterialsSource Pit 50 Z:1 :25-28 uWei t 1993

Gila Bend Landfill Survey and
Data Remove

550 Z: l 339-42 Doyel et al. 1995, 1996

*All site numbers begin with AZ and end with (ASM).

'

Oat ran Flat, the scene of a massacre of a white family by marauding Apache in 1851, is 20 km west of
the Gila Bend Power Plant project area.

Consistent with its role in prehistory, Gila Bend was important in the Historic period Asa link in cross-
country travel. The Spanish missionary-explorers, the Forty-niners and other immigrants, the overland
stage companies, and the railroad passed through Gila Bend. Father Eusebio Kino visited the area in 1699
looking for an overland route to California. A nearby Rancheria named Santos Apostales San Simon y
Judas was established by Father Francisco Garces in 1774. The Gila Bend Stage Station, in the original
town of Gila Bend, was destroyed by Indians in the 1850s and was then rebuilt on the site of Tezotal, a
Maricopa Indian village (Berge l968:236).

The railroad was completed through the area in 1880, and the Town of Gila Bend was forced to move
from near the river to its present site. O'odham workers helped build the railroad through the area, and the
Gila Bend Indian Reservation (San Lucy District) was established in 1884 for them. Yuman-speaking
Indians were located on reservations to the east and west of Gila Bend. Non-Indian sites were associated
with homesteading, mining, and ranching. Other significant historic Indian and non-Indian sites include
irrigation canals, road segments, the railroad, and other assorted structures (Berge 1968, Teague and
Baldwin 1978:48). .

Previous Research

Many archaeological surveys have been conducted near the Gila Bend Power Plant (Table 1). The surveys
recorded archaeological sites of various ages and cultural affiliations from prehistoric to recent historic.
The following studies are representative of the findings in the area and a summary of relevant sites can be
found in Table 2.

Between 1925 and 1960 Malcolm Rogers surveyed extensively over southwester Arizona, northern
Mexico, and southern California and recorded 6,000 sites, many of which he attributed to the Preceramic
period (McGuire and Schiffer l982:439-440). By walking old trails, he was able to connect sites. He
determined that cleared areas (or sleeping circles), trails, and hearths were associated with the early lithic
industries (Rogers 1939, 1966). Ancient stone tools were present in the 11,000-year deposits at Ventana
Cave, 100 km south of the project area (Haury 1975; McGuire and Schiffer 19822164-171).

Gila Pueblo surveyed the southern Southwest in search of the "Red-on-buff' culture, named otter the
distinctive Hohokam pottery (Gladwin and Gladwin 1929, 1930). This extensive survey recorded 247
sites. The western range of the Red-on-buff culture was set at Boise, 150 km northwest of Gila Bend
(McGuire and Schiffer 1982:439).
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Table 2. Nearby Previously Recorded Cultural Res Ree:
ASM
Site No.

Description Status Reference

T:l3:48 Patayan? lithic and ceramic scatter Site hasbeen inundated Berlin and Bruder 1988;
Teague and Baldwin 1978T:l3:43 Metate fragments andchipped

flakes
Site not relocated in 1986 Berlin and Bruder l988;

Teague and Baldwin 1978T:13:42 Cobble tools and primary flakes,
some heavily paginated

Site not relocated in 1986 Befgin and Bruder 1988;
Tea e and Baldwin 1978|

T:13:44 Lower Colorado Buffware, Gila
Polychrome, primary flakes

Site flooded and reclaimed for
cultivation, small portion of
original let in 1986

Berlin and Bruder 1988;
Teague and Baldwin 1978

Z:l:7 Hohokarn sher scatter with
assorted stone tool and heardls

Site lost to erosion by 1960 N/A

Hohokam sheds eroding from
surface

Excavated Wadley and Johnson 1965

Z:l:l2 Lower Colorado River Buff Excavated Wesley andJohnson 1965Z:l:13 Historic Papago redware and
plainware ceramics

Eight su'uctures excavated Wasley and Johnson 1965

Z:l:l5 Lidmic scatter Excavated Berlin and Bruder 1988Z:l:l6 Lithia scatter Excavated Berlin and Bider 1988Z:l:l7 Lithic scatterand quarry Site destroyed by recent/modem
Eu 'mg activities

Berlin and Bruder 1988;
Tea e and Baldwin 1978u

Z:l:l8 Historic mine shaft Site inundated and covered with
over own tamarisku

Berlin and Bruder 1988;
Tea e and Baldw'm 19781

Z:l:25 Prehistoricartifact scatter Recommended as eligible Wry t l993»

Z:l:26 PrehistoricEthic scatter Recommended as eligible Wry t l993»

Z:l:27 Prehistoric artifact scatter Recommended as eligible WH tl993|
Z:l :28 Prehistoric trail segment Recommended as eligible »Wri t l993Z:l:39 Extensive lithic procurement and

processing
Recommended as eligible, data
recover completed

Doyel et al 1996

Z:l:4l Extensive lithic procurement and
processing

Recommended as eligible, data
recover completed

Doyel et al 1996

Z:l:42 Extensive lithic procurement and
processing

Recommended as eligible, data
recover completed

Doyel et al 1996

Z:l:40 ITrash dum Recommendedas nor eligible Doyel et al 1996

Development of Painted Rock Reservoir provided impetus for archaeological research. The reservoir

management area covers 85,000 acres with 60,000 acres for inundation (Dart et al. 1989:1). The central

portion of the reservoir is 5 km north of the Gila Bend Power Plant. Surveys for the Interagency Salvage

Program (Bretemitz 1957; Schroeder 1961, Vivian 1965; Wasley and Johnson 1965) yielded numerous

prehistoric and historic sites. Between 1958 and 1961 Arizona State Museum staff conducted excavations

at 18 sites in and around the proposed reservoir, including the Preclassic period Gatlin, Rock Ball Court,

and Citrus sites (Wasley 1960; Wasley and Johnson 1965) and the Classic period Fortified Hill site

(Greenleaf 1975). These sites contained ball courts, trash mounds, plazas, houses, cemeteries, masonry

structures, petroglyphs, and a variety of domestic and ceremonial artifacts. Two seasons were spent

excavating a ceremonial platform mound at the Gatlin site, ll km upriver from the Gila Bend Power Plant

site.

Since 1970, surveys and test excavations have been undertaken as part of cultural resources management

programs for the reservoir (Berlin and Bruder 1988, Bernard-Shaw 1990; Bruder and Spain 1986, Teague

1981, Teague and Baldwin 1978; Wallace 1989). An overview (Vogler 1976) and a historic properties

4

r



management plan (Dart et al. 1989) have been completed. In total, 184 prehistoric and historic sites are
known in the reservoir area.

A stratified 10 percent sample survey of 41,000 acres yielded 30 sites (Teague and Baldwin 1978).
Habitations, rock circles, lithic scatters, and one probable Archaic site were located. No sites were present
in the survey samples near the Gila Bend Power Plant site, but a hamlet or village site dating to the Late
Formative period (A.D. 700-1100) was located approximately 3 mi to the northwest (Teague 1981).
Systematic, intensive survey of 4,l40 acres surrounding the Rock Ball Court site inventoried 47 sites.
Most were Hohokam-affiliated and included habitation, geoglyph, petroglyph, trail, and limited activity
sites- others included rockpiles and rock calms (Bernard-Shaw 1990).

In 1996, Archaeological Consulting Services, Ltd. surveyed and performed data recovery prior to
construction of the Gila Bend Landfill, located directly south of the Gila Bend Power Plant (Doyel et al.
1995, 1996). Three prehistoric sites and one possibly historic site were identified. The prehistoric sites
were low-density lithic scatters. The sites were used by the prehistoric people for several thousand years
to obtain raw materials for stone tools and other flaked-stone items. Horticulture or harvesting and
processing of native plants also occurred in the vicinity. The lithic scatters probably continued north to
the terrace edge, including across the Gila Bend Power Plant Project area. The possibly historic site was a
small, multiple episode trash dump, data recovery investigations determined the site was modem.

Potential for Significant Cultural Resources

The review of prior research in the area provided a basis for gauging the potential for the presence of
significant prehistoric and historic archaeological sites in the Gila Bend Power Plant area. The Gila Bend
Landfill data recovery results were the most relevant for determining the potential for prehistoric cultural
resources in the project area (Doyle et al. 1996). Historic maps provided pertinent data about the historic
resources.

The Gila Bend Landfill study area overlaps with the southern end of the Gila Bend Power Plant area.
Specifically, the power plant area includes the north quarter of Section 30 in Townships 5 South, Range 5
West, which was investigated as part of the landfill study. Two lithic scatters with chipping stations, AZ
Z:1:39 and Z:1:41(ASM), were located in Section 30. The northern border of the sites is an artificial
distinction based on the limits of the landfill study, not the exhaustion of the presence of chipping
stations. Therefore, we predicted that the lithic scatters continue north into Section 19. A quick field
inspection of two undisturbed zones in Lot 3 of Section 19 found chipping stations resembling those in
AZ Z:1:4l(ASM). However, they were fewer in number and density. It is l ikely that any portion of
Sections 19 and 30 where undisturbed desert pavement is present will have archaeological remains
associated with the two sites.

Between 1948 and 1980, the area was the S&P Farms, owned by Edward Sisson. He operated the farm
and a cotton gin. The 1950 USGS 15' Theba topographic quadrangle indicates there were multiple
structures along Sisson Road (in the south quarter of Section 18 and north quarter of Section 19),
including two schools. Foundations associated with the cotton gin and residences are Still present north of
Citrus Valley Road (in Section 18); however, the remains of the schools soudi of the road (in Section 19)
are obscured by vegetation. Connie Covey, a resident on the property arid former employee of the local
cotton gin, remembers one school that burnt down many years ago. He reported it was a one-room, five-
grade school attended by the local children, including the daughters of the storeowner who had a structure
next door.

The 1950 map shows an abandoned section of the Gila Bend Canal crossing the norther half of Section
19 from east to west. A small portion of the abandoned canal was part of an active canal headed northwest
and directly south. The 1973 USGS 7.5' Smurr topographic quadrangle only shows the contours of these
various canals. The 1973 map also includes an east-west-oriented landing strip south of Cites Valley
Road (in Section 19). The landing strip was associated with Mr. Sisson.
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Finally, there are several residential buildings on the Gila Bend Power Plant site. These are too recent to
be eligible for historic preservation.

Conclusion

Substantial information regarding the project area was gathered from prior research and maps. Data
recovery conducted south for the construction of the Gila Bend Landfill (Doyle et al. 1996) provided
valuable data relevant to the Gila Bend Power Plant project area. Historic maps were useful for
reconstruction more recent activities in the area.

The prehistoric cultural resources have been disturbed in the much of the project area by historic and
recent construction. In undisturbed zones, there is a continuation of chipping stations similar to those
recorded in the 1996 data recovery (Doyle et al. 1996). The 1996 data recovery has provided ample
information on the lithic resources and land use in this area. Further excavation or collection of chipping
stations would not be expected to provide new information. However, the full extent of these resources
needs to be documented.

Mr. Sisson's farm and cotton gin represent the bulk of the project area's non-aboriginal cultural resources.
The buildings standing in the project area were built after 1950 and are, therefore, ineligible for historic
preservation. However, nearby historic foundations and irrigations features need to be evaluated for their
integrity and their potential to provide important information about the agricultural developmentof the
area.

In conclusion, there is little potential that the construction of the Gila Bend Power Plant will disturb
significant prehistoric archaeological sites. There is a greater potential for finding significant historic
resources. A cultural resource survey of the entire project area will be needed to confirm this and to
ensure that significant remains will not be disturbed.
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Archaeological Consulting Services, Ltd.
424 W. Broadway Road

Tempe, Arizona 85282-1339

EDUCATION

1979-82

1978
1977
1973-75

Graduate studies in archaeology (all work completed toward a master's degree except the thesis),
Arizona State University
Graduate studies in archaeology, Florida State University
B. A. anthropology (archaeology) and minting in history, University of Illinois
Undergraduate studies majoring in biology, Denison University, Ohio

PROFESSIONAL EXPERIENCE

ARCHAEOLOGICAL con5UL771vG .S`ERVICE_S', LTD., Tenywe, AZ

• Vice president (August 1997-present)
• Principal investigator II (August 1998-present)
• Senior project manager (May 1992-August 1998)
• Project manager (Oct. 1989-May 1992)
• Crew chief/assistant project manager (jar. 1985; Dec. 1986-0ct. 1989)
• Field archaeologist/lab assistant (Oct. 1983; Dec. 1984; Aug.-Dec. 1986)

Current duties include overseeing (and sometimes performing) archaeological surveys and small- to medium-sized
excavations, writing and editing project reports, interacting m`th agency personnel and clients, and developing
proposals and budgets. Since becoming a project manager in 1989, I have supervised over 600 projects conducted
throughout Arizona, from Bullhead City to Yuma and from near Douglas to Rock Point on the Navajo
Reservation. These projects took place on private land as well as on land managed by veNous agencies, including
the Apache-Sitgreaves, Coconino, Kaibab, Prescott, and Tonto National Forests; the Phoenix and Yuma Districts
of the Bureau of Land Management; the Bureau of Reclamation; the US Fish and \Ytlldlife Service; the Arizona
State Land Department; the Bureau of Indian Affairs; the US Postal Service; the Arizona Department of
Transportation, Maricopa and Pinar Counties; Ak-Chin, Cocopah, Gila River, Salt River Pima-Maricopa, Fort
McDowell, Fort Mojave, and Navajo Indian Communities; and the Towns/Cities of Budreye, Goodyear, Gilbert,
Mesa, Tempe, Page, Kingman, and Florence. Sample of the larger projects follow.

1997-98

1996-99

Cave Creek Agriculture Sites-Wheeler Construct ion. Supervised archaeological and
geomorphological study of prehistoric agricultural sites along Cave Creek. Conducted a damage
assessment of two prehistoric sires, prepared budgets for different phases, and edited and produced
all project reports.

Red Mountain FreewayEl&Entranco and ADOT. Supervised archaeological and architectural
study along the alternative alignments for the freeway between Country Club Road and US 60.
Participated in monthly team meetings and two public hearings. Prepared responses to public
comments about the cultural resources in the DEIS. Developed plan and supervised mitigation for
Levi District.

1995-98

1995-97

Bank One Bal lpark,  Maricopa County Stadium District-SCS Engineers. Assisted in the
management of the testing and data recovery excavations for the ca. 25 acre ballpark. Provide
communication between archaeological investigations and construction management to ensure
smooth sailing through a sea of scheduling nightmares.

US 93 Realignment-ADOT. Supervised surveys and excavations within new US 93 right-of-way
north of.Kinsman. Prepared budgets for different phases, prepared data recovery plans, surveyed
one of the realigned areas, and edited and produced all project reports.
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1994~95

1993-94

1993

1992-93

1991

SR 98 Realignment-ADOT. Supervised survey of new right-of~Way for SR 98 near Page, AZ.
Prepared testing/data recovery budget, assisted in preparation of data recovery plan, and edited and
produced the data recovery report.

Bonneybrook Substation-APS. Directed survey and data recovery investigations of a prehistoric
agricultural Held located east of Florence, AZ. Worked closely with the Arizona Stare Land
Department to coordinate the work.

BullheadParkway, East Branch Sewerline, and Rio Rancho/Rancho delRio Projects. Series
of projects in Bullhead City, AZ, that involved managing survey and data recovery tasks. Prepared
data recovery plans for the projects. Worked closely with the Bureau of Land Management to insure
rapid completion of the Fieldwork to meet the needs of the clients..

Price Expressway Testing and Data Recovery-ADOT. Prepared testing plan and served as
project director overseeing the Fieldwork and managing the project.

Ri l l i to and Toltec Loops (Casa Grande to Tucson)-ADOT. Managed survey, testing,
monitoring, and data recovery efforts along two 20-mile pipeline rights-of-way located between
Tucson and Phoenix. Edited reports, prepared testing and data recovery plans, and coordinatedHeld
and laboratory efforts.

Grand Canyon AirportData Recovery. Prepared data recovery plan, coordinated Held, laboratory,
and report writing efforts.

Mohave Line Survey and Monitoring. Coordinated wide Woodward-Clyde Consultants,
Transwestern Pipeline, and State Historic Preservation Office to monitor pipeline construction
activities between Topock and Bullhead City. Also provided additional survey of proposed
realignment.

1990

1989

1987-89

Knock Land Exchange-Prescott National Forest. Conducted Held survey and prepared report on
land exchange project.

Reno-Cannon Airport Survey. Coordinated with Nevada state personnel to perform archaeological
survey. Edited report and interfaced with client.

State Route 69 WideningProject-ADOT. Surveyed Cordes Junction to Mayer, AZ, right-of-way
and prepared report. .

Cocopah Land Use Study. Prepared cultural resource overview of Cocopah Indian Community
lands in Yuma County.

Nevada Lateral to Topock Station-El Paso Natural Gas Company. Conducted an assessment of
previously recorded sites along the El Paso Natural Gas Company's proposed right-of-way.

Christopher Creek TestingProject-Tonto National Forest. Conducted Held testing and prepared
report of a site located in the Christopher Creek Campground, Tonto National Forest.

Dude Timber Salvage Project. Conducted Held survey east of Payson and wrote die historic
portion of a culture history for the sub-Rim area on the Tonto National Forest.

Pima Freeway Project. Conducted archaeological survey and wrote report for the proposed Pima
Freeway right-of-way located on the Salt River Pima-Maricopa Indian Community.

Siphon Draw Project-TRW. Conducted Held survey for proposed state land sale in Apache
junction, AZ.

Prescott and TontoNationalForests Overviews. Wrote data synthesis and culture history chap-
ters for both cultural resource overviews.
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Childs and Irving Hydroelectric Plants National Register Nomination-APS. Conducted
archaeological survey and archival research for the National Register nomination of Arizona Public
Service Company's Chills and Irving hydroelectric plants near S\:rawberry,AZ.

1986-89 Crew chief Conducted survey projects throughout Arizona, primaicily in Yavapai, Gila, and Maricopa
counties.

1986

1985

1984

1983

1986

1985-86

1985

1983

1982-83

1982

1981

1984

1984

WaddellData Recovery Project-Bureau of Reclamation. Crew member, laboratory technician, and
data entry personnel.

Agua FriaBorrow Area and WaddellCanal. Crew chief.

Castle HotSprings Road Relocation. Field archaeologist. Participated in survey near Peoria, AZ.

Aztec TimberSale, Haber, AZ. Field archaeologist. Apache-Sitgreaves National Forest timber sales
survey. Duties occasionally included supervising a survey crew.

SOIL SYSTEMS, ave (551),Pbocm AZ

EastPapago TestingProject 3.3. Field archaeologist. Participated in testing tasks in Phoenix..

AmericanTelephoneand Telegraph Fiber Optics Mitigation Project, along the Penal Pioneer
Parkway, Oracle, AZ. joint SSI/ACS project. Field director overseeing excavation of prehistoric
village site.

Pinnacle Peak Urban Planning Project test excavations, Scottsdale, AZ. Crew chief, dudes
included planning testing strategies, running field testing, and preparing testing report including
suggestions for a mitigation program.

Ak-Chin Indian CommunityData Recovery Project. Crew chief, duties included site report
writing as well as directing field excavations at two prehistoric sites (one site also had a protohistoric
component).

AmericanTelephoneand Telegraph Testing Project. Joint SSI/ACS project. Fieid archaeologist
Participated in testing tasks along the Pinal Pioneer Parkway, Oracle, AZ.

Papago Park Planning Area Project. Archaeologist. Duties included researching known sites
within Tempe Papago Park and writing an overview for the area.

Phoenix Redevelopment Project, Block 24 Mitigation. Field archaeologist. Participated in
prehistoric excavations.

New River Authorized Dam Project. Assistant crew chief. Project involved prehistoric and
historic data recovery excavations near Peoria, AZ.

Phoenix Redevelopment Project, MurphyAddition Data Recovery. Field archaeologist Project
involved excavating historic features.

PhoenixRedevelopment Project,Cal nark (Murphy Addition)Testing,AZ. Field archaeologist
and historic artifact analyst.

BUREAU OF LAND MANAGEMEN'»C PHOENIX DISTRICL Phoenix, AZ

Hopi-Navajo Relocation Program and the Ron CohnRange Land. Field archaeologist. Surveys
were in R.ainbow Valley, Tortolita Mountains, and Avra Valley, AZ.

WE.tTERNARCH.4EOLOGIC.4L.4ND CONSERVATION CENTER, NPS, Tuaron,AZ

Saguaro National Monument, RinconMountainUnit Survey. Field archaeologist.

ARIZONA .4RcH.4EoLoGIc;4L socrET16 P/Joembg AZ

\II IIII\l\llI\l



Macnider 4

1983

1982

BlackMesaPueblo Field School. Assistant field director. Duties included giving daily lectures on
archaeological methods and excavation techniques and assisting in supervising site excavations neat
Show Low, AZ. Also directed survey crews to cover nearby BLM Asset Management acreage.

,4RIzo1v;4 _STATE UNIVER.SI1TY, Tenex,A Z

AZ AA:6:1(ASU) Project, near Arizona City, AZ. Computer data management and manipulation
of lithic artifacts.

1980-81

1979

1982

1980-81

1980

1979

1978

1978

1978

1977-78

1977

Noble Science Library Salvage Excavations, ASU campus. Assistant director.

Veracruz (Mexico) Project. Research assistant for Dr. Barbara Stark. Coding ceramic data for
computer analysis. (National Science Foundation funded project)

NORTHIAND RESEARCH, DEC, F/a8/tzg% AZ

Central Arizona Project, IndianDistribution Division, AZ. Field archaeologist on Gila River
Indian Reservation survey.

Central Arizona Project, Indian Distribution Division, AZ. Field archaeologist on As-Chin
Reservation survey. Also did preliminary analysis of ceramics.

UNIVERSITY OP GEORGIA, Afbenr GA

Valley of Oaxaca Settlement Pattern Project, Oaxaca, Mexico. Crew chief supervising Held
survey. Contributed to the chapter on precerarnic sites in published report for the project. (National
Science Foundation funded project)

IROQUOIS RESEARCH LN.SIT1TU11:, Fairfax; VA

St. Francis River Basin Survey, MI and AR, and Harry Truman Reservoir Survey, MI. Crew
member on several survey projects.

SOUTH EAST CON.SIERVATTONAlVDARCHAEOLOGICIAL CENTER, NPS, 'Ka/Iabarxee,F L

1979 Tyndall Air Force Base, Panama City, Florida. Field archaeologist on survey of coast areas.

Mackeys Creek and Parr sites, northeast MS. Lithic analysis of chert artifacts.

` NPS Natchez Trace (Mickeys Creek site), MS. Field archaeologist on salvage excavations.

Volunteer work for National Park Service doing faunal analysis for a site in the Everglades.

ARCHAEOLOGICAL R550URCE ,4ssEs5mEnT, Argenfa, IL

Lincoln Log Cabin and Moore Home, Illinois. Field archaeologist on outbuilding excavations.

UNIVERSITY OF H_.LLNOI.S`, C/Jaqbaégn-Urbana,I L

Chicap PetroleumPipeline, Chicago to Mount Vernon, IL. Field archaeologist on survey.

University of Illinois Field School and Eanhwatch Expedition, Middle Caicos, Turks Islands,
West Indies. Co-supervisor of a Bald school and Earthwatch groups in both the field excavations
and survey and the lab. Dissertation research.

Crew member for various contract projects, including excavation and laboratory work, and for
dissertation research involving survey of uplands in central Illinois,

Laboratory assistant and co-supervisor, ceramic analysis of Ecuadorian ceramics. Dissertation
research. |

1976, 78

1976 Collins Site, Middlefork River Valley, H... Field archaeologist on excavations of Woodland and
Mississippian village site.
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1998 Archaeological Survey of the Preacher Canyon Substation Access Road (Forest Road 436), Payson
Ranger District, Tonto National Forest, Gila County, Arizona, by Jerrylee L. Moreno and Barbara S.
Macnider. Ms. on HIc, ACS, Tempe.

1997 Cultural Resource Literature Review and Sire Assessment for the Santan Freeway, Chandler,Mesa, and
Gilbert, Maricopa County, Arizona, by Barbara S. Macnider and Karin Adams. Draft on file, ACS,
Tempe.

Geoarchaeological Investigations at AR-03-12-04»366, East of Star Valley, Gila County, Payson Ranger
District, Tonto National Forest, by Bruce G. Phillies and Barbara S. Macnider. Ms. on File, ACS,
Tempe.

Plan ofWor.k for Geoarchaeological Investigations at AR-03-12-04-366, East of Star Valley, Gila County,
Payson Ranger District, Tonto National Forest, by Bruce G. Phillies and Barbara S. Macnider. Ms. on
file, ACS, Tempe.

Archaeological Survey of Red Mountain Freeway (State Route 202) from State Route 87 toUs Highway
60, Mesa, Maricopa County, Arizona, by Barbara S. Macnider, Holly DeMaagd, David E. Doyel,
Shereen Lerner, and _lerryll Moreno. Cultural Resources Report No. 102. ACS, Tempe. `

Cu/lara/Afserrment ofHi.rlonl¢ Pmperiier in the LebiAn2a, Meta, Marimba Count, Arizona, by Karolyn Jackman
Jensen,Barbara S.Macnider (both of ACS), and Gerald A. Doyle (of Gerald A. Doyle and Associates).
Cultural Resources Report No. 103. ACS, Tempe.

Archaeological Data Recovery at AZ L:11°15 and AZ L:11:17/ASM), Windsor State Beach Park, Lake
Havasu City, Mohave County, Arizona, by C. Scott Crownover, Brace G. Phillips, BarbaraS. Macnider,
and Teresa L. Hoffman. Ms. on file, ACS, Tempe.

1996 Ijtbir Resourcer and Land Ute in the Gila Bend I_anz#i/I, Town 0f Ci/a Bend, Marimba Count, Adiana, by David
E. Doyel, John Rapp, Bruce Phillies, C. Scott Crownover, andBarbara S. Macnider. Cultural Resources
Report No. 96. ACS, Tempe

Archaeological Survey of Realignment for US 93 Between Stations 101 +660 and 102+380, North of
Kinsman, Mohave County, Arizona, by Barbara S. Macnider. Ms. on File, ACS, Tempe.

1995 Antbaeologiml Excaualianr at Puebla Blanco: The MCDOTA/ma Sc/Jool Road Payed, edited byDavid E. Doyel,
Andrew T. Black, and Barbara S. Macnider. Cultural Resources Report No. 90. ACS, Tempe.

Archaeological Testing, Data Recovery, Monitoring, and Discovery Plan for the Bank One Ballpark,
Phoenix, Maricopa County, Arizona, by Shereen Lamer, Karolyn Jackman Jensen, and Barbara S.
Macnider. Ms. on file, ACS, Tempe.

1994 A Cultural Resources Assessment for Me Proposed Citizens Utilities Lake Havasu to Gem Acres Fiber
Optic Cable Right-of-way,Mohave County, Arizona, by C. Scott Crownover and Barbara S. Macnider.
Ms. on file, ACS, Tempe.

Arrbaeologira/Invesngaiionr of AZ U:5:743@<1.$IM), the M¢'Dowe/IMounldnr Ground StoneA/Ianz¢'z'un'ng_Quaru,
.S̀ro2't.vda/e,Mafifopa Camry, All:{ona, by C. Scott, Crownover, John Rapp, and Barbara S. Macnider.
Cultural Resources Report No. 93. ACS, Tempe.

Site and Project File Search for the Hohokam Irrigation and Drainage District and Florence-Coolidge
Natural Resource Conservation District, South and West of Coolidge, Penal County, Arizona, byBarbara
S. Macnider and Gina Gage. Ms. on File, ACS, Tempe.

1993 An Archaeological Assessment of the Bullhead Parkway, Bullhead City, Mohave County, Arizona, by
Joseph Clary andBarbara S. Macnider.Ms. on tile, ACS, Tempe. .

An Archaeological Assessment of the East Branch Sherline, Bullhead City, Mohave County, Arizona,
by Barbara~S. Macnider, Walter Punzrnann, and Joseph Clary. Ms. on file, ACS, Tempe.

J
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Results fAn"haeohgieal DataRetovegof.Slite.r I_aeotedAlong Bullhead Par.éA1/91, Bullhead Cid, Mohave County,by
Shereen Lerner, Walter Punzmann, Joseph Crazy, Barbara S. Macnider, JOMRHPP, and Aline LaForge.
Cultural Resources Report No. 81. ACS, Tempe.

Rexu/tsofTe.fting in Eight Parrelr andofDoeu/nenfag Rereafrh of the T/Jude House, South Price Expressza/91, Ten¢e
and Chandler, Mafieopa Count, by Walter R. Punzmann, Karolyn Jackman Jensen, and Barbara S.
Macnider. Cultural Resources Report No. 77. ACS, Tempe.

1992 Rexeafrh Dexignfor Cultural Rem;/fre C/a.r.r III furvg# and Tarting Contract by Margery Green, Barbara S.
Macnider, JoAnn E. Kisselburg, Robert B. Nelly, and Karolyn Jackman Jensen. Cultural Resources
Report No. 67. ACS, Tempe.

Re.rultJ of Testing in To/o Pof1ion.rof the .Youth Pike Expnrsn/9, Chandler; Maricopa CotIng', Arizona, by Wilma
A11en,Joseph Crazy, and Barbara S. Macnider. Cultural Resources Report No. 74. ACS, Tempe.

1991 A n Overview of the Cultural Heritage of the Tonto National Forest, by Richard Effland Jr. and Barbara
Macnider. Cultural Resources Report No. 49. ACS, Tempe.

Cultural Resource Investigations at Two Sires Along the Nevada Lateral System Expansion Route, EI
Paso Natural Gas Line, Mohave County, Arizona, by Kim Adams, JoAnn Kisselburg, Barbara S.
Macnider, and Walter Punzmann. Ms. on File, ACS, Tempe.

Data Rzmueg atAZ V:73:99(A.SIM) in the U..S`. West Com/nuniration; Right-Iv9 West of I-Lyden in Pima/
Cozmo',Arizona, by ]Ann Kisselburg, Barbara S. Macnider, and Walter Punzmann. Cultural Resources
Report No. 63. ACS, Tempe.

Monitoring Report and Data Recovery Plan for the U.S. West Communications Dudleyvflle to Hayden
Fiber Optic Right-of-Way, by Barbara S. Macnider,Kino Adams, and JoAnn Kisselbuxg. Ms. on file,
ACS.

Under the Mage//on Rim: Cultural Rexourre Oven/iewfor I/Je M0801/on Rim Exarpmeni, by David E.Doyel and
Barbara S. Macnider. Cultural Resources Report No. 42. ACS, Tempe.

\Y/hat Your Archaeologist Needs From You. Paper presented with Margexie Green at the Saguaro
Chapter 73 International Right-of-Way Association Conference on Archaeological Regulation and
Mitigation, Tucson.

Under the Mogollon Rim: Historic Settlement and Subsistence. Paper presented at the Ariz' one
Archaeological Society State Meeting, Payson.

1990 An Archaeological Assessment of the U.S. West Communications Hayden-Kearny Fiber Optic Cable
Right-of-Way, Penal and Gila Counties, ArizonaMs. on File, ACS, Tempe.

Cocopah Land Use Study: Cultural Resources. Ms. on tile, ACS, Tempe.

Literature Review for the Hohokam Northern Periphery: New River and Skunk Creek Drainages, by
Barbara S. Macnider and Margery Green. Ms. on File, ACS, Tempe.

Testing and Data Remveg Mearure: Perj%f7ned at Five Pre/zistodc Site: along Srbbon Dram Pima] Conngf,Arizona,
by JoAnn Kisselburg, Barbara S. Macnider, Kim Adams, and Donald Irwin. Cultural Resources Report
No. 58. ACS, Tempe.

1989 An Arr/Jaeologifa/A.r.fe:.rment of Potion off/Je Spartan A/Iountains, Pine/ Count',Arizona, by Kim Adams, Gairry
Cantley, Barbara S. Macnider, and Richard W. Eftland. Cultural Resources Report No. 60. ACS,
Tempe.

Cultural Resources Oven/iew: The ParrottNalionalFore.rt,by Barbara S. Macnider,Richard W. Effland, and
George Ford. Cultural Resources Report No. 50. ACS, Tempe.

Cultural Rexourrei' Overview: The Tonto National Fomrt, by Barbara S. Macnider and Richard W. Effland.
Cultural Resources Report No. 51. ACS, Tempe.
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An Arrhaeologira/Afsessment ¢fAnl{ona Pub/if j`e1vi:e C`o/nparg/IChi/ds and Irving I'.1D/dme/eMi: FadNaef, Comino
Nat iona l Fomrl; Beaver Creek Ranger Dzlfmkf, by Barbara  S .  Macn i der , Ric hard  W. E f f l a n d  a n d  A n n
Howard.  Cul tural  Resources  Report  No.  55.  ACS,  Tempe.

An Archaeological  Assessment  of  the Pima Road Port ion of  the Outer Loop Freeway Al ignment ,  Sal t
River P ima~Maricopa Indian Communi ty .  Ms .  on i le,  ACS,  Tempe.

Preceramic  Si tes  and Cave Occupat ions  by  Laura Fibs ter,  Kent  V.  Flannery ,  and Barbara Macnl lder.
I n MonteA/l2an'.t I-Iinter/and, Pan* H, by Stephen A. Kowalewsld, Gary  M. Feinman, Laura Finsten, Richard
E .  B l an t on ,  and  L i nda  M .  N i c ho las ,  pp .  39 -53 .  Memoi rs  o f  t he  Mus eum o f  A n t h ropo logy  No .  23 .
Un iv ers i t y  o f Michigan, A n n  A r b o r .

1988 An Archaeological  Survey of  the Wooidd Timber Sale,  Payson Ranger Dis t r ic t ,  Tonto Nat ional  Forest ,
Gi la County ,  Ar izona,  by  Barbara Macnider and Richard Ef f land.  Ms .  on F i le,  ACS,  Tempe.

An Archaeological  Survey  of  the Sal t  River Projec t  Lower Buckeye Road Canal  Relocat ion Projec t ,
Maricopa County ,  Ar izona.  Ms.  on f i le,  ACS,  Tempe.

Numerous  smal l  c learance reports  for ut i l i t y  company  r ights -of -way  also were wri t ten in 1988,  mos t
projects were located in central and soudmern Arizona. Mss. on File, ACS, Tempe.

1987  A n  A rc haeo logi c a l  S urv ey  o f  t he  I ron  M ine  T imber  S a le  and  Roads ,  Long V a l l ey  Ranger  D i s t r i c t ,
Coconino Nat ional  Fores t ,  Arizona.  Ms.  on f i le,  ACS,  Tempe.

An Archaeological Survey of  the Proposed Mountain Bel l  Underground Telephone Cable Route between
Bumble Bee and Mayer,  Yavapai  County ,  Arizona.  Ms.  on Ble,  ACS, Tempe.

An Archaeological Survey of  the Proposed Mountain Bel l  Underground Telephone Cable Route between
Dewey and Cot tonwood,  Yavapai  County ,  Ar izona.  Ms.  on f i le,  ACS,  Tempe.

Numerous  smal l  c learance reports  for ut i l i t y  company  r ights -of -way  also were wri t ten in 1987,  mos t
projects were located in central and southern Arizona. Mss. on Fi le,  ACS, Tempe.

1986  A  Cu l t u ra l  Res ourc e  S urv ey  o f  t he  P ropos ed  A P S  12  k V  D i s t r i bu t i on  L i ne  t o  S erv e  t he  G i l l es p i e
Al l -American Pipel ine Valve.  Ms.  on f i le,  ACS,  Tempe.

Test  Excavat ions at  Three Archaeological  S i tes  in the Pinnac le Peak Urban Lands Projec t ,  Maricopa
County,  Arizona. Ms. on Fi le,  SSI,  Phoenix. .

Cultural Resources Overview for the Papago Park Planning Area. Ms. on Fi le,  SSI,  Phoenix.

An Archaeological  Survey  of  T12S,  R11E,  E 1/2 of  Sect ion 25. M s. on Fi le,  BLM, Phoenix  Dis t r ic t .

The Precerarnic  Occupat ion of  the Val ley  of  Oaxaca.  Paper given at  the 46th Annual  Meet ing of  the
Soc iety  for American Archaeology,  San Diego.

1985

1984

1981

PROFESSIONAL AFFILIATIONS
American Assoc iat ion for State and Local  His tory
Ar izona Archaeologica l  Counc i l
Arizona Archaeological  and His torical  Soc iety
Arizona His tor ical  Soc iety
Museum Assoc ia t ion of  A r i zona
Regis t rars  Commit tee-Western Region

CITIZENSHIP COMMITTEES
Buc k ey e A i rpor t  Adv is ory  Commis s ion
Buckeye Val ley  His torical  and Archaeological  Museum (Pres ident  of  the Board of  Directors)

a



RECREATIONAL PURPOSES AND ASPECTS

The Applicant is unaware of any official approved plans for the development of

additional recreational facilities within the vicinity of the Prob et. The construction,

operation, and maintenance of the project will be consistent with safety considerations,

and will not be open to public access.

.n



EXHIBIT G-1

ARTIST'S RENDERING



gig

E ,gig

c
o

388U)
v-1

I

u
E
Hz
ca
Q
Z
3

g
m
><
LIE

go
Hcm
P*
Lr
<

c
o
"El
a>
c
a>
CO
L .
a>
3o
D_
'U
c
a>
m
2
CO

m
c
o

8'o'
c

8
.26



EXHIBIT G-2

PHOTOSIMULATION
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LAND USE EVALUATION

INTRODUCTION

This land use report identifies existing land uses, land ownership, and .land use plans within a
2-mile radius of the proposed facility (the study area). Descriptions of land uses outside of the
study area are provided where appropriate to indicate the context of study area uses. This report
also includes an assessment of potential impacts that may occur as a result of the construction
and operation of the proposed project. The methods that were used for the preparation of this
report include review and interpretation of maps, aerial photographs, and plan documents and a
field reconnaissance.

The proposed site occupies the southwest quarter of Section 19 of Township 5 South, Range 5
West, which was annexed by the Town of Gila Bend in January 2000 (Exhibit A-1). Most of the
land within the 2-mile radius study area is undeveloped, with the exception of limited agriculture
and one residence. Interstate 8 (I-8) via Citrus Valley Road to an extension of Watermelon Road,
which runs west to the south property line, provides access to the site. The closest population
center to the proposed site is the center of the Town of Gila Bend, which is located
approximately 5 miles to the east of the site.

LAND OWNERSHIP AND JURISDICTION

Exhibit A-2 illustrates land ownership and jurisdiction within the study area. The site on which
the facility will be located is privately owned and located within the jurisdictional boundary of
the Town of Gila Bend. Outside of the Town's jurisdictional boundary, the land is
unincorporated and under the jurisdiction of Maricopa County. Bureau of Land Management
(BLM) lands are to the east and north of the site on Township 5 South, Range 5 West, Sections 7
through 10, 15, and 17.

EXISTING LAND USES

Currently, the site is a combination of undeveloped desert and inactive farmland. One inhabited
residence, several uninhabited residences, and an abandoned airstrip also exist on the site. Land
within the study area is largely undeveloped desert or agricultural fields that are either under
cultivation or have been abandoned. Exhibit A-3 depicts existing land uses within the study area.
Specific types of land uses and their general locations within the study area, or outside the study
area as appropriate to provide context, are described below.

Residential -- One occupied residence occurs within the study area, which is located on the site.
This resident will be relocating as agreed to with GBPP. Approximately 2% miles to the south,
adjacent to 1-8, is an abandoned cattle feed lot with a single residence. Four miles to the
southwest are residences for employees of Paloma Ranch, a privately owned agricultural entity.

H-1
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Other residential land uses in the vicinity are primarily located 5 miles to the east in the Town of
Gila Bend town center.
Commercial - No commercial land uses within the study area.

Industrial - A small sand and gravel mining operation is the only identified industrial land use in
the study area. Existing industrial land uses generally occur in the vicinity of Gila Bend's town
center, with the' exception of the waste sterilization ponds located nearly 4 miles west of the
project site.

Public/Quasi-Public - No public land uses are located within the study area. Within the town
center of Gila Bend, public land uses include local government buildings, churches, and the Gila
Bend Municipal Airport.

Agriculture -.Active farming occurs in Paloma Ranch on land located to the south, east, and west
of the project site. Current crop production includes alfalfa, cotton, and grains. All crops are
ground-inigated row crops.

Utilities - APS power lines, a Southwest Gas natural gas pipeline, and a US WEST telephone
line occur within the study area and serve the single dwelling located on site. Each service is low
capacity in nature.

Transportation .- Paved arterial roads within the study area include Cites Valley Road,
Watermelon Road, and Sisson Road. 1-8, south of the site approximately 2% miles, is the major
transportation corridor in the vicinity of the study area.

Vacant Land/Undeveloped - The proposed power plant will be located on vacant, private land.
The vacant land in the study area is characterized by a lack of development or abandonment.

FUTURE LAND USES

Bureau of Land Management

The management of BLM land located within the study area occurs in accordance with the
Lower Gila South Resource Management Plan (BLM 2000). The Resource Management Plan
(RMP) does not identify wilderness areas or any other potentially conflicting future uses within
the study area.

Maricopa Countv

The future use of unincorporated lands is planned under the jurisdiction of Maricopa County.
The Maricopa County Plan (Maricopa County 1997) designates the lands within the study area as
a Rural Development Area, permitting agricultural and very low-density rural residential uses.

H-2
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Other uses would be suitable if adjusted to rural principles and may include "agriculture support
services, churches, home-based businesses, and small-scale cottage industries" (Maricopa
County 1997, p.l6). .

The county zoning designation for the land within the study area is Rural-43. This classification
allows very low-density residential uses(i.e., not more than one residential dwelling unit per five
acres). Additionally, the main goal of this classification is "to conserve and protect fans and
other open land uses, foster orderly growth in rural and agricultural areas, and prevent urban and
agriculture land conflicts" (Maricopa County 1969 (revised in 2000), p.VI-1).

Town of Gila Bend

The Town of Gila Bend Master Plan Update (1996) addresses planned land uses in Sections 25,
30, 29, and 31 within the study area, which were incorporated by the Town in July 1998. In
addition, Sections 18 and 19 were shown as annexed in a Master Plan Amendment adopted in
July 2000. However, these sections were not included in the planning effort and retain
agricultural zoning as described below.

Lands within the study area addressed in the 1996 plan update are designated as residential, light
industrial, heavy industrial, commercial, and parks/open space as illustrated in Exhibit A-4.
Further descriptions of the land use designations are provided below.

Residential .- Within the study area the Plan Amendment includes low (1 to 5 dwelling units per
acre), medium (5 to 10 dwelling units per acre), and high (8 to 16 dwelling units per acre)
density residential areas. The Plan Amendment also designates mobile home (4 to 10 dwelling
units per acre) and Recreational Vehicle (9 to 11 dwelling units per acre) uses within the study
area (see Exhibit A-4).

Light Industrial -- Light industrial land uses are designated on portions of Township 5 South,
Range 5 West, Sections 20, 29, and 31. .

Heavy Industrial -. Heavy industrial land uses are designated on Township 5 South, Range 5
West, Section 30 and Township 5 South, Range 6 West, Section 25.

Commercial - The Plan Amendment designates a commercial area on a portion of Township 5
South, Range 5 West, Sections 31 and 32. The planned commercial center will provide services
and goods to the surrounding neighborhoods.

Parks/Open Space --. The Plan Amendment identities areas for regional, community, and
neighborhood parks and open space. Within the study area, a park/open space com'dor is planned
along the wash in Sections 30 and 31 (see Exhibit A-4).
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Sections 18 and 19, which include the project site, consist of undeveloped or agricultural land
that is currently included in a meal zoning district (AG). This zoning district allows low- and
medium-density residential farms, public/quasi-public land uses (e.g., libraries, museums, and
churches), recreation (e.g., golf courses), commercial, utilities (e.g., electricity, water, and gas),
and educational facilities (Town of Gila Bend 2000). Generating stations and associated facilities
require a conditional use permit in this zoning category. The project proponent is currently
pursuing a conditional Use penni for the prob et site with the Town of Gila Bend.
IMPACT ASSESSMENT

Overall, the proposed project is not anticipated to have an adverse impact on adj cent existing or
planned land uses.  The site is  pr ivately owned,  and surrounding proper t ies are either
rural/undeveloped or in agricultural use. The project site is located adjacent to planned heavy
industrial land uses, and generating facilities are allowed and require a conditional use permit to
be located on the proposed site. As part of the application process for the conditional use permit,
the Town of Gila Bend Planning Commission will consider the effect of the proposed prob et on
the General Plan.

MITIGATION

No significant impacts to existing or future land uses are expected as a result of constructing and
operating the proposed facility. The industrial zoning on adjacent sections is considered
compatible, therefore, land use conflicts are anticipated to be minimal. Considerations to
minimize potential visual and noise impacts to future land uses have been incorporated into the
design of the facility and are discussed in Exhibits F andH.

The current resident on the project site has agreed to relocate closer to the town center. Gila
Bend Power Partners, LLC will work with both the former owner of the site and the resident in
this effort.

REFERENCES

Arizona State Land Department. 2000. Land Ownership Maps.

Bureau of Land Management. 2000. Amendment and Environmental Assessment to the Lower
Gila North Management Framework Plan and the Lower Gila South Resource Management
Plan - Final. February.

. 2000. Lower Gila South Resource Management Plan Environmental Impact Statement
Phoenix District, Arizona - Final. August.

Maricopa County. 1997. Maricopa County Plan.
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1969. Zoning Ordinance (revised in February 2000).

Town of Gila Bend. 2000. Zoning Ordinance.

Town of Gila Bend Master Plan Amendment. 2000.
EPG, and David Evans & Associates.

Prepared by Partners for Strategy Action,

Town of Gila Bend Master Plan Update.  1996. Prepared by BRW, Inc. and Sun Region
Associates, Inc.
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TYPICAL CONSTRUCTION NOISE LEVELS

Construction Stage
Noise Level (ElBA) at. 50 Feet

Minimum Required
Equipment in Use

All Applicable
Equipment in use

Ground Clearing 83 84

Grading & Excavation 79 89

Foundation Construction 78 78

Building Construction 75 85

Finishing & Site Cleanup 75 89

APPLICATION FOR A
CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY

EXHIBIT I
ANTICIPATED NOISE/INTERFERENCE WITH COMMUNICATION SIGNALS

"Describe the an tic qnateal noise emission levels and any interference with communication signals
which will emanate fiom the proposed facilities. "

ANTICIPATED NOISE

The closest occupied private residence or business, other than agricultural operations, is a single
mobile home (R-1) in excess of three-miles south of the plant site, located on the south side of the 1-8
freeway and the Southern Pacific railroad tracks. The next closest private residence or business is a
group of residential dwellings (R-2) in the western edge of the Town of Gila Bend, some five-miles
distant (see Figure I-1). The anticipated noise levels generated during full load operation of the
proposed project will have little or no audible impact on either of these locations. Calculations
indicate that plant noise will be insignificant (< 25 ElBA) at a location at or beyond a three-mile radius
of the project.

Ambient noise levels in the potentially affected areas are typical of background noise conditions
including, automobile, truck and train traffic, general aviation, dogs and residential activities. These
activities result in ambient noise levels from a low of 29dBA during the night, to a high of 69 ElBA at
peak activity periods during the day (In the case of R-1, this higher level may be reached or exceeded
whenever there is 1-8 highway truck traffic or trains passing on the Southern Pacific tracks).

CONSTRUCTION NOISE

During construction transient noise levels will reach a maximum of 85 to 89 ElBA at fifty feet from
the point of generation, but in general will be a nominal 55 to 65 ElBA at the project fence line during
peak periods of activity including grading and building construction. Nighttime construction
activities will be limited to minimize noise during the hours of 9:00 PM to 5:00 AM.

Source: Bolt, Beranek & Newman, "Noise jrom Construction Equipment & Operations, Building
Equipment and Home Appliances, " prepared for the US. EPA, December 31, 1971

Application for Certification of
Environmental Compatibility

Gila Bend Power Generation Facility

1-1



ANTICIPATED GBPGF NOISE EMISSIONS
AT THE NEAREST RESIDENCES

Potential sensitive noise receptor location
Calculated plant noise level @ receptor

during full load operation in decibels

R-1 Single residence approximately 18,000 feet south of
GBPGF & south of the Southern Pacific R.R. tracks

< 25 ElBA *

R-2 Group of residences approximately 25,000 feet east
of GBPGF in the Town of Gila Bend.

<25 ElBA *

EXHIBIT I
ANTICIPATED NOISE/INTERFERENCE WITH COMMUNICATION SIGNALS

OPERATIONS NOISE

In order to predict these noise emissions with a degree of accuracy, nominal plant noise emissions

were established using data derived from similar operating combined-cycle plants utilizing similar or

identical equipment and layout. Although, during start-up, shutdown and part-power operations noise

levels are generally reduced, the plant was assumed to operate at full load, 24 hours a day, producing

a constant level and output of noise in the range of 72 to 76 ElBA at the project fence line

In May 2000, Industrial Power Technology undertook the analysis of noise emission at the GBPGF

site and its environs. Using the projected total noise level produced by the facility, the analysis
calculates the propagation losses that occur with respect to each source over the line of sight between

it and the receptor in accordance with ISO 9613, "Attenuation of  Sound During Propagation

Outdoors " and other studies in the professional literature on acoustics.

In general, the validity of these data has been verified on a number of projects, utilizing similar
installed machinery and equipment location, by comparing the actual noise emissions of similar
power plants at a particular far field location to the predicted levels at the same distance from the
noise source. Consequently, the results yielded through these calculations are considered realistic. It
should be noted, however, that the accuracy of any noise prediction decreases at very large receptor
distances due to the fact that atmospheric conditions, particularly wind and not perfectly uniform over
the entire propagation path. The significance of this potential error in the above results is considered
to be minor as the nominal predicted levels are far below the likely threshold of disturbance for this
environment whose ambient level is probably greater than 40 ElBA.

* On an absolute scale, sound levels in the vicinity of 25dBA are virtually inaudible and beyond the detection
capabilities of the human ear.

INTERFERENCE WITH COMMUNICATION SIGNALS

No interference with communication signals will be caused by the project.

Application for Certification of
Environmental Compatibility

Gila BendPower Generation Facility

1-2
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Gila Bend Power Partners, L.L.C. Power Project
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•

GILA BEND
Power Pa rtner5_ L.L.C

845 MegaWattmts of Clleafm, Reliable Elmergy

Gum ks. Eaw FGWELR [F'R@J3ECT

hnp:// .giIapower.com/
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Commercial Operation Planned for 2803
in

Gila Bend, Arizona

i

A development of Gila Bend Power Partners, L.L.c.
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PT WERDE VEL ORMENT EN TERPRISES, INC.
xxnsx pE;.u.£_\;r .POWLR DE \'.E.LO.P.ER s

October 5, 1999

Members of the City Council
Town of Gila Bend
C/o Mr. Chuck Turner
Mayor
P.O. Box A
Gila Bend, AZ 85337

Dear Mr. Mayor:

x

As you are aware, over the last two years we have been actively pursuing a new power
project (the "Project") to be located west and north of the Town of Gila Bend. For
reasons outlined in this letter, and those that we are prepared to discuss with you in your
next City Council meeting of October 12, 1999, we believe our Project arid its site
location will have tremendous positive community and economic benefit for Gila Bend.
The site has also been carefully selected as a result of over two years of intensive
screening designed to mitigate any potential negative environmental effects to the Town
and its citizens. You will see from the information below and in our presentation at your
next City Council meeting that the Project will be a good fit with the Town of Gila Bend
both economically and environmental/. We appreciate your preliminary and ongoing
efforts regarding our requests to have our Project site annexed into the Town so that the
economic benefits of the Project may be more fully enjoyed by the Town.

The Project is initially comprised of a joint merchant power plant development effort
between two firms, POWERDEVELOPMENT E1VTERPR1SES INC ("PDEI'9 and Industrial
Power Technology ("IT").  The name of the Project company (the "Company") is
Diamondback Power Partners, LP, and the site is on property adjacent to that of the
Continental Waste Landfill site that has been procured from James Warkomski. The
current summary of Project activity is as follows:

• of

vs

Development Entity: The Company current ownership is comprised
POWERDEI78LOP.irEA'TENTERPRISES, INC. ("PDEI' ) and Industrial Power Technology
("OPT"). PDE] is a wholly-owned subsidiary of ROBERTA. INNA/[ORAYY & CO.,
INC., the exclusive financial advisor to Salmons Enterprises, Inc. ("Sammons")
Sammons is a Dallas-based, diversified, privately-held company with total assets of
approximately $7 billion and net worth of over $1.6 billion and operates in a variety
of businesses including life insurance, industrial and oil-field supply and distribution,
industrial equipment sales and leasing, travel and tourism, and bottled water.
Industrial Power Technology, based in Santa Rosa, California, is a prominent
engineering and technical services firm with extensive background in building
projects of all types all over the world, with particular expertise in electric power. The
principals (the "Principals") of PDEI and IT have been directly responsible for
approximately $1 billion in power project-related financings and development of

5949 Shiny Lane, Suite 1880
Dallas. Texas 75225

(214)210-5080 Fax (214)210-5079

I



Mr. Chuck Turner
October 5, 1999
Page 2 of 3

approximately 1,900 megawatts of power related assets in the United States, China,
Nepal, Turkey and the United Kingdom.

Site Location and Interconnections The Company has secured a site that is just north
and west of Gila Bend, Arizona; at a location approximately 27 miles from the Palo
Verde Nuclear Station and 23 miles from the El Paso Natural Gas Pipeline. In our
preliminary discussion with Salt River Project ("SUP"), the operator of the existing
Palo Verde Nuclear Station switchyard, we have ascertained that SRP will be
constructing a new switchyard (the "Yard") to avoid Nuclear Regulatory Commission
oversight of the existing switchyard. The Company has agreed to sit on a merchant
plant interconnect engineering and operations committee that has been formed to
allow for Project specific input into the formative issues and preliminary proposed
interconnect .protocol and configuration regarding the new satellite, 500 ldlovolt
Yard.

• Local Economic Impact: Upon anticipated annexation of the Project site by the end of
this calendar year, the Prqiect will becomepart of theproperty tax base of the Town.
It is anticipated that the Project will eventually entail a total capital cost of
approximately $350 million to $400 million. Initially a significant component of the
local labor force will be needed to help build the Project. The entire construction
period will require approximately two years, after the environmental permitting
process is completed, which is estimated to take twelve to eighteen months. After
construction of the Project it is our intention that a locally based and trained labor
crew will operate the Project, comprising a permanent local labor requirement of 35
to 40 operations specialists on an ongoing basis.

• Equipment Configuration: The Project will be a gas-fired, combined cycle
configuration with .gross capacity from approximately 550 megawatts to 770
megawatts.

• Fuel: Transmission of fuel will be provided on the nearby El Paso line and will come
from one of several supply sources with which the Company is currently negotiating.
There is adequate transmission capacity to handle the volumes of gas that the Project
will consume on a long term, caseload basis, approximately 40 billion cubic feet per
year.

• Water Resources: The Company has secured several ground water wells in the Gila
Bend area, near the site, with adequate water volumes and all located in a non-
actively managed area as defined by the Arizona Department of Water Resources.
The site is within the Citrus Valley aquifer, which has an available subterranean
aquifer of 83,000 acre-feet. Since 1992 there has not been any draw down on the
Citrus Valley aquifer. According to the Compaq_y's hydrogeologist, the annual draw
down of 15,000 to 21,500 acre feet, which is needed for the Project, will be available
on an on-going basis.



Mr. Chuck Turner
October 5. 1999
Page 3 of 3

I .¢~.

• Transmission Line (500 kilovolt) and Gas Line Rights of Way: Discussions have
commenced with property owners involved that include the United States Bureau of
Land Management and a limited number of private land owners.

• Environmental and Permitting: According t o  t h e Arizona Department of
Environmental Quality, the Project will be in "an attainment area for all identified
pollutants". Such a designation allows for the construction of the Project with existing
technology designed to reduce air and water emissions. The building of a clean
burning, natural gas-fueled generating facility will not have a negative impact on the
local air-quality.

• Financing: Depending on the equipment configuration, total capital cost of the Project
will be approximately $300 to over $400 million. Mortgage financing in an
approximate amount of $250 million to $350 million is being handled by major Wall
Street investment banks with experience in financing merchant .power plants similar
to the Project. Equity in an amount of approximately $50 million to $60 million will
be sourced from one or more entities that the Company is currently in discussions
with regarding permanent equity, including Sammons.

• Engineering, Procurement and Construction and Plant Operations: The Project will be
built, under supervision of IT as owner's engineer and, in turn, by a construction
firm that will require approximately 200 new construction related _jobs on site. The
Project will be operated and maintained by a firm hired by the Company to manage
the ongoing delivery of power with locally trained and hired professionals from the
surrounding area.

• Community Relations; In addition to our request to be annexed by the Town of Gila
Bend, thereby making the Project a pan of the local  _property tax base, we are
contemplating a number of related items that could enhance the quality of life for Gila
Bend residents such as a water related recreational park. We are also contemplating
the initiation of a training program to assist local residents to qualify for operator jobs
at the Project.

The above is a brief summary of our current activities regarding the Project's ongoing
development. We look forward to further working with_you and the Town of Gila Bend
regarding mutually beneficial ways ofworldng together on the Project.

Sincerely,
POWERDEVELUPMENT ENTERPRISES, INC.

Robert A. Innamorati
President .



NOTICE OF A PUBLIC MEETING

GILA BEND TOWN COUNCIL
October 12,1999; 6:00 p.m.

Council Chambers, 644 West Pima Street
AMENDED AGENDA

CALL TO ORDER

II. ROLL CALL
A. Mayor CL1uck Turner
B. Vice-Mayor Fred Hull
C. Council Member Bill Henry
D. Council Member Steve Holt

E.
F.
G.

Council Member Christopher Riggs
Council Member Richard Slucrt
Council Member James "Bud" Turner

Ill.

8.
C.
D.
E.

WORK SESSION - Airport Improvements:
A. Airport Runway Extension Prolect and Change Orders #2 and #3 relating

to taxiway lighting and time preparation of on airfield pavement preservation
program, Ron Schreier, Gannet/Fleming (BLUE) .
Airport Fuel Tank Prolect, Ed Turski, EnecoTech (YELLOW)
Industrial Power generating plant proposal (PINK)
Steve Bernard proposal for Well #4 (GREEN)
Petition from residents and owners of property on Porter Avenue to change
the name back to Porter Drive (BUFF)
Council Retreat (PEACH)F.

RECESS UNTIL 7 PM

IV, CONSENT AGENDA (GH items subject to approval by G single motion; any Council
member may require any of these items to be voted on separately)
A. Approval of the September 23, 1999, meeting minutes (WHITE)
B. Approval at the Ambulance Operational/Stotting Agreement with Rural

Metro (BLUE)
Appointments to till the expired terms at Steve Drinkutb, Dole Birchtield,
and Jot"in Laird on the Gila Bend Historical Preservation Commission (PINK)
Resolution 99~l5, amending the Town F/Y 2000 Fee Schedule (GREEN)

v. BUSINESS
A. PUBLIC HEARING: Consideration and possible action to approve the Five

Year Community Development Consotidoted Plan (YELLOW)
I. PUBLIC HEARING
2. Action Io approve 5 year consolidated pion
Consideration and possible action on Ordinance 99-14, amending
Ordinance 99-i 2 Section 6, effective dote of tax increase and declaring on
emergency (PEACH)

VI. ACCOUNTS PAYABLE - Ratify accounts payable for the amount of $131 ,T 25.54

I.

3/9/98-4:28 PM

C.

D.

B.



N
I
/J

Xl.

VIH.

VII.

IX. REPORTS BY OFFICERS
A. Counc i l  Member  repor ts
B. STQH reports

EXECUTIVE SESSION: Consideration and possib le act ion to move into Executive
Session pursuant ' ro ARS 38-431 .03 (A)  legal advice regarding annexations

YEAR-TO-DATE BUDGET REPORT ( for  in formation only  -  no act ion required)

CALL TO THE PUBLIC (At th is  point any c i t izen may speak about any subject not
L is ted on The agenda when recognized; Counc i l  members ,  however ;  may not
discuss These subjects because they ore not specifically l is ted on the agenda).

4

Car l
1 0 / 7 / 9 9

A D J O U R N M E N T
g t x

Step i jon i , /Deputy  Town Clerk Date posted:
//

ACCESSIBILITY FOR ALL PERSONS WITH DISABILITIES WILL BE PROVIDED UPON REQUEST. PLEASE

TELEPHONE YOUR ACCOMMODATION REQUEST 1683-2255 OR 1-800-367-8939 ADD ARIZONA

RELAY SERVICE) 72 HOURS IN ADVANCE IF YOU NEED A SIGN LANGUAGE INTERPRETER OR

ALTERNATE MATERIALS FOR A VISUAL OR HEARING IMPAIRMENT.

I

x .

3/9/93-4:23 PM
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Power firms plan plant inGila Bend?;.4* I

L . dL1U11

__:...J
By Max Jarman
The Arizona Republic
Qcl. 15, 1999

Power Development Enterprises of Dallas and Industrial Power
Technology of Santa Rosa, Calif., have announced plans to build a $400
million gas-fired power plant near Gila Bend.

The plant is proposed for a site 70 miles southwest of Phoenix that is
scheduled to be annexed next month into Gila Bend.

About 200 jobs will be created during the plant's estimated two-year
construction, and more than 30 permanent positions will be available
once it is operational.

"This project advances the interests of the town of Gila Bend," Mayor
Chuck Turner said. "It should move forward rapidly."

Bob Innamorati, president of Power Development Enterprises, said
construction is scheduled to begin at the site, six miles north of Gila
Bend, by late 2001 with completion set for early 2004. He said the
2,000-acre site was selected because of its proximity to a natural
pipeline and the Palo Verde Nuclear Generating Station switch yard, 27
miles to the north. By connecting with the switch yard, power from the
Gila Bend plant will flow onto the Western powergrid, which
distributes electricity to a 14-state region. The availability of water and
the fact that the area is under no Environmental Protection Agency
emissionsrestrictions contributed to the decision to locate near Gila
Bend, Innamorati said.

"The community also has been very receptive to our plans," he added.

The plant will use about 5,000 acre-feet of water per year and emit
about 250 toms of ozone-fomiing nitrogen o>dde. The emissions are
significantly less than those produced at older gas-tired plants and
traditional coal facilities.

Known as the Gila Bend Generating Station, the facility would be a

. of" l0'l9.*1999 2:32 Pb



merchant plant selina power to wholesale customers instead of end
users. It's the seventh such facility to be announced in Arizona during
the past year and reflects an emerging competitive electric industry
where newer, more efficient plants will have a competitive edge,

Combined cycle plants, such as the one proposed for Gila Bend, use
natural-gas turbines and steam_generators to produce electricity 30 to
40 percent more efficiently than traditional coal plants.

ass

Max Jarman can be reached at (602) 444-7351 or at
max.[arman@pni.com.
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Radyne wins big contract
Radync ComSllcam has bear

awarded a contract for more than
SO million by IT] Corp. to pm
vide satellite communications
equipment for a network in India

Phoenix-based Rsdyne Com
Stream win supply frequency
convent  and d ig i tal  satel l i te
modems for two-way Lelephonc
data and video applications

lTd, based in Bangalore, lndi;L_
provides products and services to
corporations for their corporate
networks and to teiecommunica
son service providers and in
tempt service providers for public
network infrasmiem\e

Allied W aste Industries Inc
said i t will hold a special
shareholders meeting on Nov, I
to void: on two stock proposals

Shareholders in the Scottsdale
based company will be asked to
approve the issuance of  Addi
Donal shares of common stock in
conjuncdnn with the conversion
of the company senior. convcn
idle preferred stock and m
increase the maximum number of
shares of stock covcmd under its
stock incentive plan

The meeting will be held at 9
any. Ar the company head
quarters. 15880 N. Greenway
Hayden Loop,'Suite 100, Scotts
dale

Speed meeting slated

Ac qu is i t i on  dos es
l'oore Bros. inc. said it has

closed the acquisition of Wabash
Foods LLC. maker of Tam Skins
and other snacks formerly under
the Keebler umbrella.

The Goodyear-based company
paid Pate Foods Corp, 4.4 mil-
l ion shares of  common stock.
worth about $5.6 million, and a
wamml lo purchas$¢ an additional
400,000 shams.

ccénpaxedftnmvMandsmn reports.To
ubm i tanews lNem1oAZlm .ca! \he
BLn4irnssda:d¢at(W2)444-8142.faxm
El mol) 444-4489 of send 8-mdl fU
¢upbl16pnf.com.

Get business news 24 hours a
day on Arlzorva Central, the
onhrle service of The Arimrla
Republic. You'iI and it at .
vwvw,azcentraLcom/business

,com

I

I
I
I

i
l

Power finns plan
plant ill Gila Bend
Byklax Jarman
Tha 1mnzona F-leoubnc

Power Development Enter-
prises of Dallas and Industrial
Power Tcchnolugy of Samui
Rosa, Calif ., have announced
plans  to bui ld a $400 mil l ion
gas-tired power plant near Gila
Bend

The plant is proposed for a
site 7() miles southwest of
Phoenix that is scheduled tn be
annexed next month into Gila
Bend

About 200 jobs will be
created during the plane's esti-
mated two-year construction
and more than 30 pc tmanem
positions will be available once
it is operational

YZK the theme of comes

ties.
The Scottsdale-Sou!h YMCA will yuk it

up over the polenrial problems of Y2K in n
Lhcmcd cumedv night, dxnucr and silent
auction on Oct. 29.

UNYSEI -Ansx: lCnmnnzhs
591.33 785.95 m u m : 1

-0.76 -3,45 1,015,492,700  I

Thursday s markets sumniaw
CLOSING QUOTES:

I TURIMUI
a.9s9.10

-67.31

lnwcd by FIoridn ad ~Tc1\s
Th: cost to mxinlxin a regu-

lar checking account averages
about $176 in Arizona. US
PIRG estimates, compared with
S217 nationally Huwcver, Ari-
1nnm\s pay the highest Average

making jokes us a time-honored way
w ease tense moments. Now \I`s
also a way raise money for chan-
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This project advances the
interes ts  of  the town of  Gi la
Bend," Mayor Chuck Turner
said. " l l should move forward
rapidly

Bob lnnamoraii, prtsidcnt of"
Power Development Enterprises
said construction is scheduled to
begin at the site, six miles north
of Gila Bend_ by late 2001 with
completion set for early 2004
lie said the " 000-acre site was
selected because of its proximity
to a natural  pipel ine and the
Palo Verde Nuclear Generating
Station switch yard 27 miles Io
the north. By connecting with
the switch yartl, power from the

said David Ponder. USPlRGla
campaign director in Tempe

Banks continue to make
more mo\'1cv and Charge con
suers more in gem Access lo
their money he said. "And
banks arc charging new fees

Pleura' set
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9.6400

1~0.1000

Dollar
1.48111
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Thu theme will include a Y2K bunker
for a dry run at surviving the end of the
world. And if laughing Ar the decline am
fall of civilization isn't bad enough, the
event will include a YZK sing-along. Lil
comedian Sean Hoy is the eincee and ch
doomsayer. He will be assisted by a cast
SSVCTBI
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The plan: will use abuzz 5 000
acre-feet of water per year and
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Gila Bend Generation Station

Fact Sheet

Pro jec t  Descr i p t i on : 750  m egaw a t t  gas - f i red  com b i ned  cvc l c  e l ec t r i c  pow er  gene ra t i on
faci l i ty with a projected operat ing l i fe of40 years.

S i t e  Locat i on: The faci l i ty wi l l  be si tuated on an approximate 2,000-acre parcel of land,
six mi les West  Northwest  of  the exist ing Gi la Bend Town boundary and
anticipated to be annexed into the Town of Gila Bond in the near future.

P o w e r
T ransm i ss i on : Transmission l ine f rom the Si te heading North to Palo Verde Nuclear

Stat ion Switchyard, approximately 20 miles point-to-point.

Fuel Source: Natural gas being taken from the El Paso Energy pipel ine, approximatclv
20 miles North of the Site.

E n v i r o n m e n t a l
Cons idera t i ons: A l l  emiss ions,  a i r ,  water,  and noise,  w i l l  conform ro and meet  Uni ted

States Environmental Protect ion Agency highest standards. with respect
t o  wa t e r  d i scharge  t he  f ac i l i t y  w i l l  be  ze ro  d i scharge  accom p l i shed
through the usage of evaporative ponds.

P e rm i t t i n g : U n d e r  t h e  d i r e c t i o n  o f  t h e  A r i z o n a  D e p a r t m e n t  o f  E n v i r o n m e n t a l
Qual i ty.

W a t e r  consum pt i on : Approx i m a t e l y  10 , 000  ac re - f ee t  pe r  yea r  and  w i t h i n  t he  gu i de l i nes
established by the Arizona Department of Water Resources.

Timing: Construct ion is scheduled for early 2001 and commercial  operat ions for
early 2003.

Loca l  and Reg iona l
Economic Benef i t s : Addi t ional  local  and state tax revenues;  ripple ef fect  on local  economy;

cheaper,  more re l iable power for the region and Arizona;  at t ract ion of
industry to the Gila Bend orca to buy power direct ly.

Job  O ppor t un i t i es : Approximately 150 to 200 construct ion jobs over the two-vear bui ld out
of the Project and approximately 30 permanent plant operat ion jobs upon
its commercial  operat ion.

Contac t s : ponfE1eDErz8Lo1ai /EAT E.\TERPRlSES. INC.
5949 Sherry Lane, Suite 1880. Dallas. Tcxas 75225
Robert A. Innamorat i .  President (214) 210-5080
Pete Wright ,  Managing Director (214) 210-5072



Gila Bend Power Partners. L.L.C.

Poann Parwrrm. L L

NEWSLETTER SUMMER 2000

GILA BEND POWER PARTNERS TO BUILD POWER PLANT NEAR GILA BEND

Gila Bend Power Partners, L.L.C., a joint venture comprised of Sammons Enterprises, Inc., Dallas, Texas,
PowerDevelopment Enterprises, L.P., Dallas, Texas, and Industrial Power Technology, Santa Rosa,
California, has committed to build an approximately 800 megawatt gas-fired electric power plant
approximately 7 miles northwest of Gila Bend. Construction on this new "merchant" electric power plant
will commence in the First Quarter of 2001 with operations scheduled for early 2003 .

Merchant power plants such as the new Gila Bend facility are being made possible by the deregulation of
the electric power business on a national and on a state-by-state basis. State deregulation will soon allow
consumers, including Arizona consumers, freedom of choice at the residential level of consumption. Over
the coming years deregulation should benefit all consumers by promoting competition and thereby
lowering prices at the retail level. Additional benefits of this new facility to the Town of Gila Bend will
include temporary construction and permanent plant operation jobs, more taxes for schools, emergency
services, libraries, roads and other Town needs, as well as overall economic development of the area
surrounding Gila Bend.

Who are the companies involved?
Sainrnons Enterprises, Inc., based in Dallas, Texas, has over $7.0 billion in assets and $1.7 billion
in net worth and is ranked as the 76th largest privately-held company in the United States with
interests in ll operating subsidiaries, including businesses ii L such diverse areas insurance, travel,
bottled water and mortgage banking.
PowerDevelopment Enterprises, L.P., based in Dallas, Texas is a company recently formed to
develop merchant power opportunities in the United States as a result of recent deregulation of the
electric power industry. The principals of PDE, L.P. have extensive backgrounds in development
and financing of electric power projects.
Industrial Power Technology, based in Santa Rosa, California, is a global engineering firm with
comprehensive experience in the design arid construction of electric power plants.

How will the new Gila Bend Generation Station affect the natural environment?
There will be no aspect of the plant that will upset the environment including site specific areas of
concern such as a ir ,  water ,  noise and local site condit ions.  Power transmission and gas
transmission lines will be built along existing utility corridors north of the Town.
Will the plant negatively impact the local air quality?
No, the plant will utilize advanced pollution control equipment that will be approved by Maricopa
County before an air permit is issued. This will result in emissions that are below Best Available
Control Technology standards.
Will the plant discharge any waste into the groundwater?
No, the plant is technically known as a "Zero Discharge Facility" which means cooling water used
at the plant will be collected into double lined evaporative ponds for .evaporation. These



evaporation ponds will be approved by Arizona Department of Environmental Quality before
receiving their permits for operation.
Will the plant be noisy? . "
No, studies show the noise level at the nearest residence to be below all federal noise guidelines.
Will groundwater pumping in this area hurt other local farmers?
No, the plant will be taking water form the Citrus Valley Aquifer, a naturally replenishing basin
that has been in substantial disuse since the early l980's. An independent hydrogeologist has
determined that any nearby irrigation wells will not be affected by any draw downs from the plant.

Whatare the direct economic benefits to the local economy?
During construction of the new Station the peak workforce deployment will be approximately 300
to 400 jobs in the local area with an estimated $15 to $20 million workforce payroll during that
period. Permanent employment will be approximately 30 jobs directly associated with the plant
and approximately 75 to 100 related new jobs in the area. Local purchases associated with the
Station should be an annual $2 to $3 million over the project's life estimated at 30 to 40 years.

The Project will contribute to the local IS through property tax contributions estimated currently
at several millions of dollars per year average over the life of the project. At a state and federal
level the facility will pay an estimated several hundred millions of dollars of taxes over its useful
life.

• What is the timing for the Project?
Targeted commencement of construction is scheduled for First Quarter of 2001 with commercial
operations of the Station targeted at first Quarter of 2003. We plan on making a presentation on
timing and other areas of interest at the second Tuesday of September, Town Hall meeting, or
September 12, 2000, at 6:00 PM. We hope to see you there.

Contact:
PowerDei/elopment Enterprises, L.P.
5949 Sherry Lane, Suite 1880
Dallas, Texas 75225
(P) (214) 210-5080
(F) (214) 210-5079

5949 Sherry Lane, Suite 1880
Dallas, Texas 75225

Resident
Gila Bend, Arizona 85337
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From The
Town Hall
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Town Manager
Carl Stephani
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Power and Water
PM, the Council will be meeting
with Dr. Brent Cluff, of Clean Water
Products, and with his engineer to

stem for treating the Town's
here

GILA BEND POWER PARTNERS
This is a power plant develo

went group fiat is proposing HE@
construction of a new power plant at
the northwest quadrant of Citrus
Valley Road and Watermelon Road.
They had been planning to meet
with the Town Council on Tuesday,
August 22, 2000, at 7 PM the Town

but that meeting has been
DATE:' \

September 12, 2000
TIME: RPM

LOCATION: Town Hall

Council,
postponed until; Tuesday,

discuss installing a reverse osmosis
water s
water. systems produce very
high quality water, but they also
throw off about 25% of the water
they process as waste water. That
waste Water contains higher concen-
trations of minerals and other chemi-
cals that are undesirable and can be
aproblem for the ground water. it
need to be contained in a far e
evaporation pond,
cleaned every so often to remove the
chemical residue, or it might possi-
bly be put to some beneficial use. It
appears that this type of process
may be more costly than other alter-
natives,

which would Ea

W)W€I'
watermelon Road to

On TuesdaLy August 29
Counci will

system
an was

because

That meeting will include an
oven discussion of the construction
o the power plant and its impact on
the area. Please plan to attend. GB
Power Partners will be providing
refreshments and they want every-
one to feel welcome.

This new power plant will gen-
erate 800 megawatts o energy/ w Mich
will be carried from the pant on

transmission lines along
. join the lines

that will be installed to serve the
otheproposed power plant at Stout
and *watermelon Roads.

The Town is pleased that Gila
Bend Power Par tiers have selected
Gila Bend for the location of their
new project, and we look forward to
hearing community comments about
the proposal at the September 12th
meeting.

WATER TREATMENT
REVERSE OSMOSIS

The good news here is that the
Town recently received more than
half a million dollars to build a new
plant to remove the fluoride from
our water. The bad news is that the
operating costs for the new treat-
ment plant are going to make our
water more expensive. lust how ex-
pensive is~ a subject that will be
discussed at the two next Council
meetings with water treatment plain
experts.. ` .

Cn Tuesday, August 22, at 7

although it does have the
benefit of providing cleaner water
than just about any other process.

WAFER TREATMENT ACTI-
VATED ALUMINA

, at 7:00
pm, the meet with Dr.
red Rube] of Rubel Engineering.

Mr. Rubel has an office in Tucson
and he is the author of "Removal of
Excess Fluoride from Drinking Wa-
ter," a document published by the
United Slates Environment at Protec-
tion A ency Office of Water Sup Ly.
Dr. Ruel is an expert in the fie 3 of
activated alumina water treatment
systems, and he designed the water
treatment plant that tie Town owns
at the corner of Stout Street and St.
Louis, where the two large water
tanks are located. That s was
built many ears ago used
to remove fluoride from the Town's
water when Well #4, which is loca-
ted next to the old plant, was used
to provide the Town with drinking
water. That well was replaced by
Well #6 several ears ago .
Well #6 had cool>er water with less
fluoride. Well #4 is now only used

irrigation purposes. Dr. Rubel
speak about possibly'relocating

for
will
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:H TOWN OF GILA BEND
\

919 Cream 05 <J4lu30na

August 29, 2000

Thom Shelton, Development Manager
Industrial Power Technology
2227 Capricorn Way, Suite 101
Santa Rosa, California 95407

Dear Mr. Shelton:

Thank you for your August 24'*' letter regarding the zoning process suitable for reviewing the
proposed Gila River Power Partners, L.L.C. 800 megawatt power generating plant. I have
discussed your letter with the Town Attorney, Mr. Steve McClure, and we are in agreement that a
single conditional use permit would be appropriate for both the proposed power plant and the
transmission line.

I understand that Mr. Bergdade has our conditional use penni application materials and I am

confident that the Being that he will prepare will be of excellent quality. I look forward to

working with your team on this exciting project for the Town of Gila Bend. We all are aivcious to

help complete the zoning permit processing that we have begun in the near future so that your

project will be able to move forward as expeditiously as possible.

i

Please let me know if I can be of any other assistance.

_. h

Y is very t.ru ,au \

/
Car1 J. St4pha:ui
Town zee

Karen Peters, Squire, Sanders & Dempsey
Steve McClure, Town Attorney

F;\alI\Corr\shehon,wpd

P.O. Box A, 644 W. Pima St.

cc:

Gila Bend, Arizona 85337-0019 (602) 688-2255 or phoenix line (602) 256-6



TOWN OF GILA BEND
Ula Qrfeant 06 u4ni30na

August 29, 2000

To Whom it May Concern:

This letter is in support of the Gila Bend Power Partners proposed 800 megawatt generating plant
in Gila Bend. The Gila River merchant power plant project will benefit the community of Gila
Bend greatly. Please be assured that as the Vice-Mayor of the Town of Gila Bend. I firmly
believe that this plant will bring significant tax dollars to our community and provide needed
electrical energy for the Metropolitan area and other parts of the Southwest.

The proposed plant site has been selected carefully and offers minimal disruptions to the
surrounding environment and local communities. It appears as though you have taken care to
site the plant in a location that offers the least visual impact to area residents; and relates well to
the powergrid in this area.

Sincerely,/' ff
V/\/'

Fred Hull
Vice-Mayor

P.O. Box A, 644 w. Pima St. Gila Bend, Arizona 85337-0019 (602) 683-2255 or Phoenix line (602) 256-65
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* / \ TOWN OF GILA BEND

UM 9=¥ea/mt 06 J<ni30na

August 29, 2000

To Whom it May Concern:

Gila River Power Partners, L.L.C. has plans for a power plant immediately north of the Gila
Bend area. The overplant project is expected to bring significant economic benefit to the Gila
Bend area, and the Town Council (of which am a member) and Mayor have welcomed the
project.

As a Councilman and as a business owner in Gila Bend, I wanted to advise of my support for this
proposed 800 megawatt power generating plant.

I commend Gila Bend Power Partners in their efforts taken to this point.

Sincerely,

Steve Holt
Councilman

/ /
.1

1

P.O. Box A, 644 w. Pima St. Gila Bend, Arizona 85337-0019 (602) 683-2255 or Phoenix line (602) 256-6508
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August 23, 2000

M r .  D e n n i s  E .  E y r e ,  E x e c u t i v e  D i r e c t o r
W e s t e r n  S y s t e m s  C o o r d i n a t i n g  C o u n c i l
U n i v e r s i t y  o f  U t a h  R e s e a r c h  P a r k
5 4 0  A r l e e n  D r i v e .  S u i t e  2 0 a

S a l t  L a k e  C i t y ,  U T  8 4 1 0 8 - 1 2 8 8

H E ' I n d u s t r i a l  P o w e r  T e c h n o l o g y  - A p p l i c a t i o n  f o r  A H i l i a t e  M e m b e r s h i p
i n W e s t e r n  S y s t e m s  C o o r d i n a t i n g  C o u n c i l

D e a r  M r .  E y r e ,

I n d u s t r i a l  P o w e r  T e c h n o l o g y  ( I T )  w o u l d  l i k e  t o  a p p l y  f o r  a n  a f f i l i a t e  m e m b e r s h i p  i n  t h e
W S C C .  I T  i s  m a n a g i n g  t h e  d e v e l o p m e n t  a t  a  8 4 5  m W  n a t u r a l  g a s  f i r e d ,  c o m b i n e d  c y c l e
p o w e r  p l a n t  i n  t h e  T o w n  o f  G i l a  B e n d .  T h e  c o m b i n e d  c y c l e  p r o j e c t  w i l l  u t i l i z e  3  G E  F r a m e

7  F A  c o m b u s t i o n  t u r b i n e  g e n e r a t o r s ,  3  H R S  G s  a n d  a  3 3 5  m W  s t e a m  t u r b i n e  g e n e r a t o r .

T h e  P r o j e c t  i s  o n e  o f  t h e  i n t e r c o n n e c t o r s  i n  t h e  H a s s a y a m p a  S w i t c h y a r d ,  a t  t h e  P a l o
V e r d e  N u c l e a r  G e n e r a t i n g  S t a t i o n ,  t h e  p l a n t  o u t p u t  w i l l  b e  d e l i v e r e d  v i a  e x p r e s s  5 0 0 k V
t r a n s m i s s i o n  l i n e .  N a t u r a l  g a s  f u e l  w i l l  b e  s u p p l i e d  f r o m  t h e  E l  P a s o  N a t u r a l  G a s  p i p e l i n e ,
s o m e  1 6  m i l e s  f r o m  t h e  p r o j e c t  s i t e .

T h e  P r o j e c t  M a n a g e m e n t  w i l l  s i g n  t h e  W S C C  R e l i a b i l i t y  M a n a g e m e n t  A g r e e m e n t  t o

a s s u r e  c o m p l i a n c e  w i t h  w s c c  R e l i a b i l i t y  M a n a g e m e n t  S y s t e m s  ( R M S )  c r i t e r i a .

T h e  f a c i l i t y  i s  c u r r e n t l y  i n  t h e  p e r m i t t i n g  s t a g e s  w i t h  t h e  A r i z o n a  D e p a r t m e n t  o f
C o r p o r a t i o n s ,  A r i z o n a  D e p a r t m e n t  o f  E n v i r o n m e n t a l  Q u a l i t y ,  A q u i f e r  P r o t e c t i o n  D i v i s i o n ,

M a r i c o p a  C o u n t y  E n v i r o n m e n t a l  S e r v i c e s  D e p a r t m e n t ,  A i r  Q u a l i t y  D i v i s i o n ,  B u r e a u  o f
L a n d  M a n a g e m e n t  a n d  o t h e r s .  T h e  N o t i c e  t o  P r o c e e d  w i t h  c o n s t r u c t i o n  w i l l  b e  g i v e n  i n

t h e  2 "  q u a r t e r  o f  2 0 0 1 ,  w i t h  c o m m e r c i a l  o p e r a t i o n  o c c u r r i n g  i n  t h e  s e c o n d  q u a r t e r o t  2 0 0 3 .

I f  y o u  n e e d  a d d i t i o n a l  i n f o r m a t i o n ,  p l e a s e  c o n t a c t  m e  a t  ( 7 0 7 )  5 2 8 - 8 9 0 0 .

S i n c e r e l y ,

,,,QA>DQ
-

R o b e r t  c .  W a l t h e r ,  P E
P r e s i d e n t

R C w : c r z
1 4 7 1 0 0
E n c :  W S C C  a p p l i c a t i o n

_ z2z7 Caprsnnrh way l suit¢ 1.01 Santa Rosa, cA 95407 TEL 707/528-8900 - FAX icmsza-sem
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We wrfvf Systems Coordinating

I \ APPLICATION POR w_scc_1vn-:mBERstm>

Council

III.

1. Organization Name: INDUSTRIAL powsa "n8ctznoLoGr_.

Address: 2227 CAPRICORN wAy, *101 SANTA nessA, CA 95407

TelcphoneNo. 707-528-8900

H. Name ofContact Pe1son Roman? c. WALTHBR. pr:

Te1ephone No. 707-528-8900 1

Fax No. 707-528-8901 _

E-mm Address RCWALTHER@AOI.-.COM

Incorporated Yes X No Year Organization Formed

Organization Classification

Electric System

Electric System Organization Composed of
a Group of Electric System Organizations

Independent Power Producer YES

Owner Yes x No ____

Operator Yes x No _

Qalimd Facility no

Owner Yes No

1983

Operator Yes No _

Independent Transmission Organization

Owner Yes No

NO

j

QA
\§

I

iv.

Operator Yes No

Marketer (FERC approved)

Power Exchange

Broker

ISO

Power Pool



A

Stale/Pedaal Regulatory Agency

O i l e r
_

v. Description of Organization (Manbcrship if appropxiate) and Its Priznaxy
Responsibihtnes including its Dispatch Facilities, Operational I\mctions, and
Scheduling Capabilities. . .

AGENT FOR DEVELOPER, OWNER AND OPERATOR OF INDEPENDENT POWER PROJECTS
WITH 750 MW COMBINED CYCLE PLANT UNDER DEVELOPMENT IN GILA BEND, AZ.

Principal Oticers and Titles'

nonstzr c. WALTHBR. PB
PRESIDENT

i n . Briefly Describe Why Your Organization is interested in wscc Membership?

AS AGENT FOR THE DEVELOPING AND PERHITTING OF A 750 MU COMBINED CYCLE
PLANT 10 SUPPLY MERCHANT POWER TO THE SOUTHWEST nuzouca THE PALO VERDE
SWITCHYARD, WE WISH TO PARTICIPATE IN wscc ACTIVITIES WHICH APPLY TO
INDEPENDENT POWER PROJECTS AND MERCHANT POWER PLANTS.

VIII. Membership Application is for:

• Full Member

Membership Category
Maj or Transmission Utilities
Transmission Dependent Utilities
Independent Power Produces/Marketers/Power Exchanges

• AH8.liate Member X

Lx. Does your Organization meet the WSCC Membership Requirements

(set forth in the WSCC Agreement attached)?

Yes X No

r

VI .

If yes, explain how Ir meets each requirancnt.

AS AGENT POR THE OWNER WHO PLANS TO BUILD, QUN AND OPERATE A 750 MW
COMBINED CYCLE PLANT IN GILA BEND, AZ-T0 DELIVER POWER TO HASSAYAMPA
SWITCHYARIL WE ARE PREPARED TO SIGN THE wscc RELIABILITY MANAGEMENT
AG1zr.s.r#rsnT To Assuntz COMPLIANCE WITH wscc RELIABILITY MANAGI8r~MNT
SYSTEMS (RMS) CRITERIA.



X. Do you operate a Control Area Yes No x

If answer is No, in whose Consol Area do you operate?

ARIZONA PUBLIC SERVICE c0r1pA14y

XL Attach map or one-lide diagram showing owned transmission tiacilities, Kv rating,
line owncnhip.and the power transfer capability of existing and future
transmission interconnections.

SEE MAP ATTACHED

Attach listing of existing and planned generation facilities, indicating gencrhtinn
ownership, operating responsibility, in-sexvice dates, and the MW- capability of
each unit and plant owned or operated.

GILA BEND POWER PROJECT OWNED AND OPERATED BY GILA BEND POWER PARTNER,
LLC TO BE IN' COMMERCIAL OPERATION MAY 1, 2003 WITH 750 MW (NGMINAL)

The responses contained 'm this document and the anachmemshavebeen
reviewed by me and are correct and complete.

OFFICER OF ORGANIZATION

>Q_ \A *,(]_XAQ
(Signature)

NAME ROBERT c. WALTHER, PE 6 /23 ./to

(Date)

TITLE PRESIDENT

Q i a @ uuhlnUlmlu4hlnk
I-id ounvr. we

nm.
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Library: Phoenix; Document #: 1l8862vl

was submitted. The following additions are included in the Supplement:

"Original Application"), filed with the Arizona Corporation Commission on September 7, 2000.

"Supplement") to its Application for a Certificate of Environmental Compatibility (hereinafter the

Transmission Line Siting Committee the attached Supplemental Information (hereinafter the

In the matter of the Application of Gila Bend
Power Partners, L.L.C., or their assignee(s), in
conformance with the requirements of Arizona
Revised Statutes 40-360.01 et seq., for a
Certificate of Environmental Compatibility
authorizing construction of a natural gas-fired,
combined cycle generating plant, switchyard, and
related facilities in the Town of Gila Bend,
Maricopa County, Arizona located in the
southwest quarter of Section 19, Township 5
South, Range 5 West, Gila and Salt River Base
'and Meridian.

Attorneys for Gila Bend Power Partners, L.L.C.

Karen L. Peters
Justin D. Steltenpohl
Squire, Sanders & Dempsey L.L.P.
Two Renaissance Square
40 North Central Avenue, Suite 2700
Phoenix, Arizona 85004-4441
(602) 528-4000

B.

A.

The Supplement contains information that has been assembled since the Original Application

Gila Bend Power Partners, L.L.C., as Applicant, hereby submits to the Power Plant and

Air Quality Permit Application Addendum No. 1.

Summary of Aquifer Testing Activities.

TRANSMISSION LINE SITING COMMITTEE

BEFORE THE POWER PLANT AND

)
)
)
)
)

SUBMISSION OF SUPPLEMENT TO
) ORIGINAL APPLICATION FOR A

CERTIFICATE OF ENVIRONMENTAL
COMPATIBILITY

)
)
)
)
)
)
)

Case No.: L-00000V-00-0106

I
fa Cm

H
la

E X H I B I T

.1
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3
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7 Gila Bend Power Partners, L.L.C.

8

9

10

11
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Arizona Corporation Commission
ATTN: Docket Control
1200 West Washington
Phoenix, Arizona 85003

ORIGINAL and 25 copies of the foregoing
filed this 2nd day of November, 2000,
with:

COPY of the foregoing hand-delivered this
2nd day of November, 2000, to:

Janice M. Alward, Attorney
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

accompanying exhibits to "PowerDevelopment Enterprises, Inc." as the prob et applicant should be to

Original Application. For purposes of clarification, any references in the Original Application and

RESPECTFULLY SUBMITTED this 2nd day of November, 2000.

The Applicant believes these materials will be useful to the Committee in its consideration of the

c.

Zoning for the Town of Gila Bend.

Application for an Amendment to the General Plan and Application for a Change in

By
Karen L. Pepe
Justin D, Steltenpohl
Squire, Sanders & Dempsey L.L.P.
Two Renaissance Square
40 North Central Avenue, Suite 2700
Phoenix, Arizona 85004-4441
(602) 528-4000

SQU1RE, SANDERS & DEMPSEY L.L.P.

Attorneys for Applicant

WI
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1 COPY of the foregoing mailed this
2nd day of November, 2000, to:

John Washburn
Gila Bend Powe

Dif

t&rs, L.L.C.
594 Sherrvfane Suite 1880
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BEFORE THE
POWER PLANT AND TRANSMISSION LINE SITING COMMITTEE

In the matter of the Application of Gila Bend )
Power Partners, L.L.C., or their assignee(s), in )
conformance with the requirements of Arizona )
Revised Statutes 40-360.01 et seq., for a )
Certificate of Environmental Compatibility )
authorizing construction of a natural gas-fired, )
combined cycle generating plant, switchyard, and )
related facilities in the Town of Gila Bend, )
Maricopa County, Arizona located in the )
southwest quarter of Section 19, Township 5 )
South, Range 5 West, Gila and Salt River Base )
and Meridian. )

)

Case No.: L-00000V-00-0106

APPLICATION FOR
CERTIFICATE OF ENVIRQNMENTAL COMPATIBILITY

SUPPLEMENTAL INFORMATION



Gila Bend Power
Generation Station

Air Quality Permit
Application
Addendum No. 1

September, 2000

Submitted by:

Gila Bend Power Partners, L.L.C.
5949 Sherry Lane, Suite 1880
Dallas, Texas 75225

Prepared by:

Malcolm Pirie, Inc.
432 N. 44th Street, Suite 400
Phoenix, Arizona 85008-7603
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IRNI
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RECYCLED PAPER



IRNI MALCOLM PIRNIE, INC.
INDEPENDENT ENVIRONMENTAL ENGINEERS, SCIENTISTS e CONSULTANTS

September 25, 2000

Mr. Dale Lies
Title V Air Permitting Manager
Air Quality Division ' -
Maricopa County Envirionmental Services Department
1001 n. Central Airenue, Slu'te 150
Phoenix, Arizona 85004

Re: Gila Bend Power Generation Station
Addendum No. 1 to Air Quality Per nit Application (V00-001)

Dear Mr. Limb:

On behalf of the Gila Bend Power Partners, L.L.C, Malcolm Pirnie is submitting two copies
of Addendum No. 1 to the Air Quality Permit Application (V00-001) submitted on March 31,
2000 for the Gila Bend Power Generation Station. Addendum No. 1 includes supplemental
information requested by the Departlnent's consultant (URS) as well as revisions to the
Application due to the following changes:

•

•

•

•

•

Business name
Facility location
Equipment
Meteorological data
Ambient air quality impact analyses

Please call me at (602)231-5591 if you have any questions or need additional information.

Very truly yours,

MALCOLM PIRNIE, INC.

av g /
Gary H. Bacon, P.E.
Associate

Enclosures

Scott Bohning, USEPA (Region DQ
Steve Branoii USEPA (Region IX)
Peter Lahr, US Forest Services
Tonnie Maniero, US Park Services
Shirley Pearson, URS
Bob Innarnorati. GBPP
Pete Wright, GBPP

Bob Walther. 1:pT
Karen Peters. SSD
Gary Rogers, MPI
Jim Laughlin, MPT
Phyllis Diosey, MPI
Linda Mic8l8, MPH
Chris Stengel, MPI

l5l3~83é266Y7l§§85F¢l5.a°¢SU'TE 400 PHOENIX, AZ 85008-7603 602~241.1770 fax 602-231-0131 http://www.pirnie.com
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INTRODUCTION

This addendum is prepared to supplement the previously submitted Air Quality Permit

Application for the Gila Bend Power Generation Station dated March 2000. Section 1

"Additional Information" of this Application Addendum was prepared in response to the

URS letter dated May 31, 2000.

Section 2 "Revisions" of this Application Addendum was prepared in response to facility

modifications that have occurred since the original application submittal. The following

list details changes.

> PowerDevelopment Enterprises, Inc. has formed another

company named Gila Bend Power Partners, L.L.C.

Change in Business Name:

> Change in Plant Location : The Plant will be relocated within the originally

proposed Section 19 in Township 5 Soudi, Range 5 West of the Gila and Salt River

Base and Meridian, Maricopa County, Arizona.

> Addition of Equipment: One 356 MM BTU/hr rated duct will be added to each of

the three Heat Recovery Steam Generators (HRSG). The power generation capacity

will be increased to 845 megawatts &om 750 megawatts due to the addition of duct

burners.

> One 16,500-gpm, twelve-cell cooling tower will replace the

three 181 ,800-gpm, four-cell cooling towers.

Change in Equipment:

Appropriate changes to text, calculations, modeling, etc. have been made to the

respective sections from the previous Air Quality Permit Application and inserted in

Section 2 of this Application Addendum.

Gila Bend Power Generation Station
September, 2000

Air Quality Permit Application Addendum No. 1



1.0 ADDITIONAL INFORMATION

URS, the reviewing consultant to the Department, requested additional information

relative to the following questions through a letter dated May 31, 2000.

Q- Item No. 10.e : The fuel oil sulfur content and heating value were not provided.

A. The emergency generator and fire pumps will use #2 fuel oil with 0.05% sulfur

content. A typical energy value for #2 fuel oil is 18,600 BTU per pound, which is

approximately 130,388 BTU per gallon.

Q, Item No. 11.a-g : The type, name, model, size / capacity of the control equipment

were not provided.

A. The final control equipment selection has not yet been made. The proposed control

equipment are three selective catalytic reduction units, which are capable of controlling

NOx to 3 ppm corrected to 15% oxygen. The above information should be sufficient for

permitting considering the Department deemed other applications complete widiout

selecting specific control equipment.

Q, Item No. 12.a-g : The stack descriptions for the emergency generator and Ere pump

were not provided.

A. The emergency generator and fire pump will each be equipped with a 6-inch diameter

stack that will be 15 feet in height.

Q, Item No. 14.a : The applicable test methods were not identified.

A. The following table details air pollutants and their respective applicable test methods.

Gila Bend Power Generation Station
September, 2000

Air Quality Permit Application Addendum No. l



Air Pollutants Method

NOx EPA Method 7e

CO EPA Method 10

PM10 EPA Method 5 and 202

VOC EPA Med rod 25a and 18

Opacity EPA Method 9

Equipment No. of Units Make Model Size Type

Combustion

Turbine

3 GE MS7001FA 170 MW Natural Gas

Fired

HRSG 3 Deltek 1,000 ton Flue-gas

Driven

Steam

Turbine

1 GE 300MW Steam

Driven

Auxiliary

Boiler

1 Cleaver

Brooks

26 MM BTU/hr Natural Gas

Fired

Q. I tem No. 14.b : The identif ication, location and description of  the continuous

emission monitoring system (CEMS) were not included in the application.

A. The CEMS, which wil l  be located on the base of  turbine stacks, are capable of

measuring and recording NOx, CO and 02 hourly, 3-hour rolling average, and rolling 24-

hour average.

Q, I tem No.15 :  The turbine, boi ler and engine make, model and manufacturer

information was not provided.

A. The f inal equipment selection has not yet been made. The following table details

possible equipment and dieir specifications.

Gila Bend Power Generation Station
September, 2000

Air Quality Permit Application Addendum No. 1



Equipment No. of Units Make Model Size Type

Emergency

Generator

1 Caterpillar 3412 500 kw Diesel Fired

Fire Pump 1 Caterpillar 3406 400 BHP Diesel Fired

Cooling

Tower

1 Maley 12 cells Counter-

flow

If any of die above equipment is substituted with other equipment, it will be equivalent in

size, performance, emissions, etc.

Q- Item No. R210.301.4h A site-specif ic list of the insignif icant activ ities was not

provided.

A. A list of site-specific insignificant activ ities is included in the Section 2.12 "List of

Insignificant Activities" of this Application Addendum.

Q. Item No. R240.302.3 Visibility impact analysis was not included.

A. A v isibi l i ty impact analysis is included in the Section 2.10 "New Major Source

Information" of this Application Addendum.

Q, Item No. 18.b.3 : The air impact analysis was completed however, not adj the

emission sources were included. Sources omitted included the emergency generator, the

fire pump, and the cooling towers. Although the engines are listed on the insignificant

activities list, Title V sources must list/describe the insignificant activities and include the

emission from these activities. The emissions from the cooling tower are quantifiable

according to the EPA AP-42 document. Therefore, we request a copy of the EPRI study

from which the conclusion was drawn that the "PM~10 emissions from cooling towers are

negligible."

Gila BendPower GenerationStation
September, 2000

Air Quality Permit ApplicationAddendum No. 1



A. Based on information provided by the Department, other power plant applications did

not include emissions from the emergency diesel equipment such as generators and fire

pumps in the air impact analysis and are not likely to be a large contributor to overall

facility emissions. Therefore, air emissions from the emergency diesel equipment will not

be included in the air impact analysis. The PM-10 emissions from cooling towers have

been included in the revised air quality impact analysis. The PM-10 emissions were

revised in accordance with the EPA AP-42 document and reflected in all the applicable

sections of this Application Addendum.

Gila Bend Power Generation Station
September, 2000

Air Quality Permit Application Addendum No. 1



2.0 REVISIONS

As noted in the Introduction, the previously submitted Air Quality Permit Application

had to be modified in response to changes in business name and the proposed equipment.

This section contains the modified text, figures, calculations, etc., which supersedes the

corresponding information provided in the original application submittal.

2.1 STANDARD PERMIT APPLICATION FORM

There are two changes to the Standard Permit Application Form, which are listed below

in details. .

> Name of Owner has been changed &om PowerDevelopment Enterprises, Inc. to Gila

Bend Power Partners, L.L.C.

> CoolingTower has been added to the Emission Sources Form as a sourceofPM-10.

This section supersedes the Standard Permit Application Formof theApplication.

i
1

Gila Bend Power Geuxcxation Staltion
Scptenubcr, 2000 `

Air Quality Permit Application Addelndmucn No. 1



MARICOPA COUNTY
ENVIRONMENTAL SERVICES DEPARTMENT
DIVISION OF AIR POLLUTION CONTROL

1001 n. Central Ave., Ste 201
Phoenix, AZ 85004

(602) 506-6010

STANDARD PERMIT APPLICATION FORM Internet Copy(As rgquirbd by A.R.s 549-4a0, and Chapter 3. Arne a. Anzana Adninisnuhve Code)

1 . Permit to be issued to: (Business license name 1:f oiganizauon that is to receive vemitl

Gila Bend Power Partners,L.L.C. .

Mailing Address: 5949 Sherry Lane, Suite 1880

City: Dallas State: TX ZIP: 75225

Plant Name (if different from item #1 above): Gila Bend Power Generation Station

Name (or names) of Owner or Operator: Gila Bend Power Partners, L.L.c.

Phone: (214) 210-5080

Name of Owner's Agent: Not Applicable

Phone:

Plant/Site Manager or Contact Person:

Phone: (707) 528-8900

Robert c. Walther

Proposed Equipment/Plant Location Address: 35400 West Sisson Road

City: Gila Bend County: MARICOPA ZIP: 85337

india Reservation (if applicable): Not Appicable

Section/Township/Range: Section 19/ Township SS/ Range 5w

' " Longitude: 11: ° 49' 15 " Elevation: 678

General Nature of Business: Electric Power Generation

Latitude: a2 °s8 ac

Standard Industrial Classification Code:

Type of Organization: Corporation

[I Government Entity (Government Facility Code:

E] Other:

m E Individual Owner [J Partnership

10. Ru

inNo
11.

12.

Permit Application Basis: New Source E] Revision El Renewal of Existing Permit

I] Portable Source E] General Permit (Check all that apply)

For renewal or modification, include existing permit number:

Date of Commencement of Construction or Modification: January, 2001

is any of the equipment to be leased to another individual or entity? MYes

Signature of Responsible Official of Organization

Official Title of Signer:

Typed or Printed Name of Signer:

Date: Phone Number:

ADEQlOAQ,I100bManeaoa County Appendlx.B 10/28/93

9.

8.

7.

6.

5.

4.

3.

2.

n.

P190 1 m2



11. Signature of Responsible Official of Organization

Official Title of Signer:

Gila Bend Power Partners,L.L.C.

By: PowerDevelopment Gila Bend, L.P., Member

By: PowerDevelopment Enterprises, L.P., G.P.

By: Robert A. Innamorati & Co., Inc., G.P.

Its:

By: \l.v ..l. 9. _

Robert A. Innarnorati
President

12. Robert A. Innamorati

Date:

Typed or Printed Name of Signer:

~\~.t i i he e Phone Number: _(214> 210-5080_
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2.2 EXECUTIVE SUMMARY

The enclosed Executive Summary reflects the following four changes firm the previous

submittal.

> Business name was changed from PowerDevelopment Enterprises, Inc. to Gila Bend

Power Partners, L.L.C.

> The Plant's generation capacity was changed Hom 750MW to 845 MW.

> Three duct burners were added.

> One cooling tower replaced three cooling towers.

This section supersedes the Executive Summary of the Application.

Gila Bend Power Generation Station
September,2000

Air Quality Permit Application Addendum No. 1



EXECUTIVE SUMMARY

This document comprises the Clean Air Act Title V and PSD Air Quality Permit

Application ("Application"), as required by Maricopa County Air Pollution Control

Regulations ("County Rules"), Rules 200, 210, and 240. This Application was prepared by

Malcolm Pirnie, Inc. ("MPP') on behalf of Gila Bend Power Partners, L.L.C ("GBPP") for

the construction and operation of the Gila Bend Power Generation Station ("Facility").

GBPP is proposing to construct a nominal 845-megawatt combined-cycle electric

power generation plant in Maricopa County. The Facility will be located approximately 70

miles southwest of Phoenix in the Town of Gila Bend, Arizona. The Facility's address is

35400 West Sisson Road, Gila Bend, Arizona 85337. The Facility will be located in an

attainment area for all criteria pollutants and will be subj et to the Title V and PSD

regulations.

The Facility will consist of three combined-cycle combustion turbine generators

("CTGs"), three heat recovery steam generators ("HRSG") each with a duct burner, one

steam turbine, one natural gas-fired auxiliary boiler, one emergency diesel generator, one

diesel fire pump, one cooling tower, and ancillary equipment. The CTGs will be fired

exclusively with natural gas.

This Application identifies, describes, and quantities the regulated emission sources,

including air pollution consol devices. In addition, the Application references inforrnadon

used to determine regulatory applicability and the Facility's compliance status with the

federal, state, and County requirements. The construction and operations at the Facility will

comply with the applicable federal, state, and County regulations.

This Application is organized to correspond to the order in which the information

requested in Appendix B (Standard Permit Application Form and Filing Instructions) of the

County Rules is listed. A copy of the County's Appendix B is so included in Reference

1 of this Application.

Gila Bend Power Generation Station
September, 2000

Air Quaky Perrin Applicant
Addendum No. I



2.3 DESCRIPTION OF FACILITY AND PROCESSES

This section notes the addition of duct burners and reduction in the number of cooling

towers. In addition, Figure 1-1 and 1-2 were modified to reflect the changes in equipment

locations. This section supersedes Section 1 of the Application.

a

Gila Belnd Power Gemaalion Station:
Septcmnber, 2000

Air Quality Permit Application Addenchmu No. 1



1.0 DESCRIPTION OF FACILITY AND PROCESSES

1.1 Site Location

The Facility will be located approximately 70 miles southwest of Phoenix in the

Town of Gila Bend, Arizona. The general coordinates of the site are 32° 58' 30" N latitude

and 112° 49' 15" W longitude. The site is located north of lnterstate 8 and just south of West

Sisson Road. The Facility's address will be 35400 West Sisson Road, Gila Bend, Arizona

85337. A facility location map and site plan is shown in Figure 1-1 and 1-2, respectively.

1.2 Physical Description

The Facility will be situated on approximately 120 contiguous acres in Section 19

in Township 5 South, Range 5 West of the Gila and Salt River Base and Meridian, Maricopa

County, Arizona. The proposed site is located in a sparsely populated region in Gila Bend,

Arizona A dirt road borders the site property to the west. Native desert borders the property

to the south and east. Fallow agricultural land, including a former cotton gin and landing

strip, borders the property to the north. Entrance to the site is iron the bordering dirt road.

The property across the dirt road is native desert. The land to the north of the property

consists of abandoned agricultural property. These former cotton fields are now overgrown

with Salt Cedars. Native desert borders the subject property to the south and east.

1.3 Employment

Total employment at the Facility will vary during operations, but is estimated to

range between approximately 25 to 35 employees. The Facility is expected to operate 24

hours per day and seven days per week. The facility entrance will be attended at all times.

Gila Bend Power Generation Station

September, 2000
1-1

Air Quality Permit Application
Addendum No. 1
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1.4 Product/Process Description

•

•

•

•

•

•

The following are the major processes and equipment associated with the operation

of the Facility:

Natural gas~f1red combustion turbine generators (3)

Heat recovery steam generators, each with a duct burner(3)

Steam turbine (1)

Natural gas-fired auxiliary boiler (1)

Emergency diesel generator (1 )

Diesel fire pump (1)

Cooling tower (1)

Gila Bend Power Generation Station

September, 2000 1-2
Air Qualiw Permit Application

Addendum No. l



2.4 PROCESS FLOW DIAGRAM

This section documents the addition of duct burners and the reduction in the number of

cooling towers. In addition, the referenced Figure 5-1 is modified to reflect equipment

changes. This section supersedes Section 5 of the Application.

Gila Bend Power Generation Station
September, 2000

Air Quality Permit Application Addendum No. 1



5.0 PROCESS FLOW DIAGRAM

The Facility will consist of three natural gas-fired combined cycle combustion turbine

generators (CTGs), three heat recovery steam generators (HRSG) each with one duct burner,

one steam tWine, one natural gas-tired auxiliary boiler, one emergency diesel generator, one

diesel fire pump, and one cooling tower. In addition to the combustion turbines and engines,

the Facility will include a balance of plant equipment and systems such as natural gas

metering systems, natural gas handling systems, instrumentation and Control systems; water

storage and handling systems; transformers; and administrat ion and

warehouse/maintenance buildings. Water treatment equipment will be required to support

the boiler feed water and coolant for the cooling tower. A preliminary process flow diagram

for the Facility is presented in Figure 5-1 .

treatment,

Gila Bend Power Generation Station

September, 2000
Air Quality PermitApplication

Addendum No. l
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2.5 EMISSION RELATED INFORMATION

This section includes the addition of duct burners and the reduction in the number of

cooling towers. In addition, Table 7-1 Emission Source Summary reflects emission

changes due to these equipment changes. Also, Section 7.3 was revised to state the

insignificant activities list will be facility-specific. This section supersedes Section 7 of

the Application.

Gila Bend Power Gexnexation Station
Ssptcmber, 2000
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7.0 EMISSIONS-RELATED INFORMATION

7.1 Basis for Estimating Air Emissions

The Facility's air emission estimates were based on manufacturer's and supplier's

emission factors as well as USEPA's AP-42 factors. Table 7-1 summarizes the hourly and

annual air emissions from the significant emission sources.

7.2 Significant Emission Sources

The sources of regulated air emissions from the Facility that are required to be
included in the Application include:

• 3 CTGs (includes 3 combustion turbines, 3 duct burners, 3 HRS Gs, and 1 steam
turbine)
1 auxiliary boiler (26 MMBtWhr)
1 diesel generator (500kW)
1 diesel fire pump (400 BI-IP)
l cooling tower (12 cells)

7.3 Insignificant Emission Sources

The Department has classified various activities associated with electric utility

facilities as insignificant. Reference 2 includes a list of insignificant activ ities for the

facility-speciiic operations. In addition, dl relevant insignificant activities listed in County

Rule 200, Section 3.3.3(c) are also incorporated here'm by reference.

Gila Bend PowerGeneration Station

September, 2000 7-1
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2.6 DESCRIPTION OF PROCESS AND CONTROL EQUIPMENT

This section notes an increase in power generation capacity, addition of duct burners, and

reduction in the number of cooling towers. In addition, this section contains information

regarding storage vessels used for storing fuel oil and chemicals, which previously was

not described. This section supersedes Section 11 of the Application.

I
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Equipment

Name

# of

Units

Make Model Size or Production

Capacity

Type

CT 3 GE MS700IFA 170 MW Combined-cycle

Duct Burners 3 356 MMBTU/hr Natural gas-

fired low NOx

HRSG 3 Deltek 1,000 ton Fluegas-driven

Steam Turbine 1 GE 300 MW Steam-driven

Auxiliary Boiler 1 Cleaver

Brooks

26 MmBtufhr Natural gas-

fired

Emergency

Generator

1 Caterpillar 3412 500kw Diesel-tired

Fire Pump 1 Caterpillar 3406 400 BHP Diesel-tired

Cooling Tower 1 Marley 12 cells Counter-flow

11.0 DESCRIPTION OF PROCESS AND CONTROL EQUIPMENT

As described in Section 1 of this Application, the Facility will consist of three natural

gas-fired CTGs, three HRS Gs each with one duct burner, one steam turbine, one natural gas-

fired auxiliary boiler, one emergency diesel generator, one diesel fire pump, and one cooling

tower. Table 11-1 summarizes the type, rnadce, model, and capacity of this process

equipment. In addition to the combustion turbines and engines, the Facility will include a

balance of plant equipment and systems such as natural gas metering systems, natural gas

handling systems, instrumentation and control systems, water treatment, storage and

handling systems, transformers, and administration and warehouse/maintenance buildings.

Water treatment eqtUpment will be required to support the boiler feed water and coolant for

the cooling tower.
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Number of unlts 3

Natural gas operation

> Nominal Maximum Electrical Capacity

> Energy Input (HIS)

181.2 MW each

1 546 MMBtu/hr each

11.1 Combustion Turbines

The three combined-cycle combustion turbine generators are tired exclusively with

natural gas. Each CTG package will incorporate a GE Ms700lFA (or equivalent)

combustion turbine. At full load operations, nitrogen oxide (NG) emissions at the CTG

exhaust will be controlled to a level of 3 ppmvd corrected to 15 percent O2 using a

combination of selective catalytic reduction (SCR) and Dry Low NOt (DLN) combustion.

The energy consumption and production of each CTG are summarized in Table 11-2.

Hourly production rates are dependent on operating and ambient conditions such as loading,

ambient temperature, and relative humidity. The production rates are based on full output

of the Facility at the ambient conditions noted. The normal combined output of the Facility

will be approximately 845 MW.

The combustion turbines will be designed to operate continuously 24 hours per day,

with each turbine potentially operating every day of the year. The turbines are not expected

to operate less than 70 percent of base load for significant periods of time.
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11.2 Heat Recovery Steam Generators

In addition to the CTGs, the Facility will operate three heat recovery steam generators

(HRS Gs). The HRS Gs will take advantage of the hot exhaust gases from the combustion

turbines to produce high pressure steam, which will then power the steam turbine to produce

electricity. The Facility will operate three duct burners, one in each HRSG, to supplement

steam generation. The duct burners will be natural gas fired low-NOx burners.

11.3 Steam Turbine

The facility will operate one steam turbine, which will be driven by due steam

produced by the HRS Gs. There are no emissions generated from the steam turbine because

there is no fuel combustion.

11.4 Selective Catalytic Reduction System

The HRS Gs will each be fitted with a SCR system, which will be used as an add-on

emission control system for NOt emissions. Operating time will parallel turbine operations

and will be based on average annual ambient conditions. This system will be discussed

further in the BACT Analysis.

11.5 Auxiliary Boiler

The Facility will utilize an auxiliary boiler with a rated heat input of 26 MMBtuA1r to

augment turbine start-up. The boiler will fire natural gas exclusively and will be permitted

to operate 8,760 hours per year.
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11.6 Emergency Diesel Generator and Diesel Fire Pump

The emergency diesel generator and the diesel fire pump will be used as backup

systems in the event that there is a power outage. The emergency diesel generator is rated

at 500 kW and the diesel fire pump is rated at 400 BHP. These internal combustion engines

will be limited to a maximum annual operation of 500 hours. These emission units are

considered exempt according to County Rule 200.

11.7 Cooling Tower

The Facility will utilize one cooling tower, comprising 12 cells. The cooling tower

function will provide cool water to the condensing steam turbine. The tower will be a

mechanical draft counter-flow design.

11.8 Construction Activities

It is estimated that construction of the Facility will take approximately 24 months.

The construction activities during that period will include:

> Set up of temporary construction trailers and field management office.

> Set up of temporary utilities.

> Preparation of construction roads and parking.

> Use of site preparation and construction equipment such as
diesel powered earth movers and auxiliary equipment.

> Building construction.

> Connection to existing utilities.
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Material #of Tanks Approximate Capacity (gal)

Diesel Fuel 2 150

Ammonia (aqueous) 1 20,000
Sulfuric Acid Solution

(or equivalent)

1 6,000

Sodium Hydroxide Solution

(or equivalent)

1 6,000

Sodium Sulfate Solution

(or equivalent)

1 6,000

> Surface coating.

> Welding.

> Plant testing and cleaning.

11.9 Storage Vessels

Table 11-3 'includes a summary of storage tanks proposed for storing fuel oil and

process chemicals at the facility.

Additional on-site chemical storage may become necessary for the water treatment

system. The types and quantities of chemicals requiring storage will be known after the

detailed water treatment system design ha been completed. Any additional storage tanks

needed will be permitted as required by Maricopa County regulations.
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2.7 STACK INFORMATION

This section reflects changes in exhaust gas velocity due to addition of duct burners and

added stack information for the diesel-fired emergency generator and fire pump. This

section supersedes Section 12 of the Application.
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Source ID Description Bldg.

Dimensions

Exhaust

Gas Temp

(°F)

Exhaust

Gas Velocity

(ac/sec)

Stack

Height

(fn

Stack

ID

(fn
1 CT- 1 (1) 188 70 165 18
2 CT-2 (1) 188 70 165 18
3 CT-3 (1) 188 70 165 18
4 Aux. Boiler (1) 450 35 95 2

5-16 CoolingTower (1) 70 30 50 30
17 DieselGenerator (1) 792 130 15 0_5

18 Diesel Fire Pump (1) 792 65 15 0.5

12.0 STACK INFORMATION

All relevant information for the significant emission sources such as identification

number, location, exit gas temperature, exit gas velocity, height, and inside dimension is

provided in the Emission Sources tables of the Departlnent's Standard Application Forms

included in this Application.

Notes: (1) Refer to Figure 1-2 (site plan) for all building dimensions.
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2.8 SITE DIAGRAM

This section reflects changes in the closest distance between equipment (Combustion

Turbine 1) and property boundary (easter fence line). This section supersedes Section 13

of the Application.
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13.0 SITE DIAGRAM

A facility location plan (Figure 1-1) and site plan (Figure l-2) for the Facility is

provided in Section 1 of this Application. The plans include the following information:

Property boundaries.

Adjacent streets and roads.

Directional arrow indicating "North".

Ground elevation of 678 feet above mean sea level (mal).

Closest distance between equipment (Combustion Turbine 1) arid property boundary

(east) of approximately 100 feet at the eastern fence line of the Facility.

Equipment layout showing the major process areas.

Relative location of emission sources.

Location of emission points.

Location of air pollution control equipment.
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2.9 COMPLIANCE CERTIFICATION

This section reflects changes in the business name and supersedes Section 17 of the

Application.

4

4
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17.0 COMPLIANCE CERTIFICATION

I certify under penalty of law that the enclosed documents and all attachments were

prepared under my direction or supervision in accordance with a system designed to assure

that qualified personnel properly gathered and evaluated the information submitted. Based

on information and belief formed after my reasonable inquiry, the statements and information

in the documents submitted are true, accurate and complete.

I further certify under penalty of law that, to the best of my knowledge and belief my

facility is in continuous compliance with all applicable federal, state, and Maricopa County

requirements. I also certify that I will ensure that my facility continues to comply with all

requirements that apply.

Responsible Oiiicialz Mr. Robert A. Innamorati

Signature z "`I2 » o

Title: Gila Bend Power Partners, L.L.C.

By: PowerDevelopment Gila Bend, L.P., Member

By:

By: Robert A. Innamorati & Co., Inc., G.P,

By: Robert A. Innamorati

Its: President

PowerDevelopment Enterprises, L.P., G.P.

Date: X ' L o c o

Air Quality Permit ApplicationGila Bend Power Generation Station
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2.10 NEW MAJOR SOURCE INFORMATION (RULE 240)

This section includes visibility impact and nitrogen deposition analyses for the Class II

areas, which are located within 50 km, as Mr. Peter Lahlnn (FLM) and Ms. Shirley

Pearson (URS) requested. This section supersedes Section 18 of the Application.

Gila Be Power Generation Stalioml
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18.0 NEW MAJOR SOURCE INFORMATION (RULE 240)

18.1 Gila Bend Power Generation Project Source Classification

The Facility, a nominal 845 megawatt combined-cycle electric power generation

plant, will be located approximately 70 miles southwest of Phoenix in the Town of Gila

Bend, Arizona. It will be located in an attainment area for all conventional pollutants.

The Facility is a Categorical Source, a fossil iiuel-tired »steam electric plant and

combined cycle gas turbines of more than 250 MM BTU per hour rated heat input, as defined

by the County Rule 240 Section 202. It also has a potential to emit more than 100 tons per

year for NOx, CO and PM10. Since the Facility is classified as a Categorical Source which

has potential to emit more than 100 tons per year of conventional air pollutants, it is a new

major source as deNned in the County Rule 240 Section 210.

A new Maj or source in an attainment area must demonstrate an ability to comply with

provisions of Prevention of Significant Deterioration (PSD) in the County Rule 240. The

following sections will discuss requirements for the Facility as listed in Item l8.b of the

Maricopa County Permit Application Filing kistructions.

18.2 Rule 240 Requirements in an Attainment Area

The applicable requirements and compliance method are listed in Section 20

Additional Requirements.

18.3 Best Available Control Technology Applicability and Analysis

The Facility will emit more than significant emission levels as dined in the County

Gila Bend Power Generation Station
September 2000 18-1
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Rule 100 for NOx, CO, SG2, PM10, and VOC. Table 7-1 (Emission Source Summary)

summarizes the projected emissions for the Facility. PSD requires Best Available Control

Technology (BACT) for all conventional pollutants exceeding the significant emission

levels. Reference 5 (BACT Analysis) includes the required BACT determinations.

18.4 Ambient Air Quality Analysis

Reference 6 (PSD Modeling Protocol) includes the protocol used in the ambientair

impact modeling and Reference 7 (Ambient Air Quality Analysis) describes the analysis and

summarizes the results.

18.5 Visibility Impact Analysis

Mr. Peter Lahr, the local Federal Land Manager (FM1L) representative, requested a

visibility impact analysis for Class II areas that are located within 50 kilometers of the

Facility. The Class II areas within 50 kilometers of the Facility are listed below:

> Woolsey Peak Wilderness

> Signal Mountain Wilderness

> North Maricopa Mountains Wilderness

> South Maricopa Mountains Wilderness

A Level 2 visibility impact screening analysis was performed using VISCREEN, a

plume visual impact screening model, and following themethods outlined in the Workbook

For Plume Visual Impact Screening And Analysis (USEPA 1992).

The most important input for a Level 2 screening analysis is the meteorological

conditions: the worst-case wind direction and speed and atmospheric stability. Two years of

GilaBend Power Generation Station
September 2000 l8-2
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Pacificorp meteorological data was used to prepare tables of joint frequency of occurrence

of wind speed, wind direction, and stability class. On the basis of location of Class H areas,

the Facility, observer and topography, the wind direction sector that transports emissions

closest to a given Class II area observer point was selected so that the frequency of

occurrence of impact could be assessed. To find the worst-case meteorological conditions,

the dispersion condition that has a oyozu product with a cumulative probability of l percent

was determined excluding the conditions with transit time of more than 12 hours.

Another important input to the screening analysis was the background visual range.

As the FLM requested, the background visual range of 225 ldlometers was used for the

analysis.

Currently, there are not any established screening criteria for Class H areas. The

default screening criteria for Class I areas were used in the VISCREEN output. The four

Class ll area visibility impact screening results exceeded the Class I criteria. These results

indicate that there may be a potential to impact visibility 8'om the Facility's emissions.

However, these screening results are based on extremely conservative screening methods and

conditions dirt occur less than 4 days per year. It is probable that more refined modeling

would not result in a signif icant v isibi l i ty impact in the nearby Class I I areas. The

VISCREEN output for the four Class II areas are included in the Reference 7.

The nearest Class I area (Superstitions Wilderness Area) is located more tha.n 120

ldlometers from the Facility. Therefore, there are no anticipated impacts from the Facility

on visibility in any Class I areas.

18.6 Nitrate Deposition on Class II Wilderness Areas

In addition to the visibility impact analysis, the FLM requested a nitrate deposition

GilaBend Power Generation Station
September 2000 l8-3
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Table 18-1

Nitrate Deposition

Class II Areas Annual NO2 Concentration

(Ag/m')

Nitrate Deposition

(kg/hectare)

Woolsey Peak 0.05263 1.14

Signal Mountain 0.10029 2.17

North Maricopa Mountains 0.07558 1.63

South Maricopa Mountains 0.05307 1.15

analysis for Class II areas that are located within 50 kilometers of die Facility. Table 18-1

shows the resulting nitrate deposition for each of the four Class II areas. The method to

estimate deposition from N02 concentration at a discreet receptor is described in the

Interagency Workgroup on Air Quality Modeling (IWAQM) Phase I Report (USEPA, 1993).

The method used provides conservative deposition estimates because the ISCST3

used to model N02 concentrations, a Gaussian plume model, does not actually remove any

mass from the plume. There are no established significance levels to compare the above

nitrate depositions, but the impacts seem minimal considering the conservative estimation

method and its results.
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2.11 ADDITIONAL REQUIREMENTS

This section notes the visibility impact analysis performed for the Class II areas and

supersedes Section 20 of the Application.

I

;
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20.0 ADDITIONAL REQUIREMENTS

20.1 Rule 210 - Title V Permit Provisions

111 addition to required items from the "Standard Permit Application Form and Filing

klstrLlctions for Maricopa County", there are several items listed below that must be

addressed.

> Federal delayed compliance orders or consent decrees: The Facility is a new

source. There is no Federal delayed compliance orders or Consent decrees.

> The list of insignificant activities: Reference 2 includes the list of insignificant

activities.

Emission Trading Information:> The Facility is not requesting terms and conditions

allowing for the trading of emissions increases and decreases.

> A copy of the application will beA Copy of Application for EPA Region IX:

>

>

submitted to the US EPA Region IX.

There is no confidential information.

Applicable MACT: The Facility is not a listed NESHAP operation. No MACT is
applicable.

Confidential Trade Information:

20.2 Rule 240 - Permits For New Major Sources And Major Modification

In addition to the above requirements, the Rule 240 also requires the following items

listed below.

> Air Impact Analysis for Any Geographical Area: The analysis is done i n

accordance with the Rule 240, Section 303.

> More Stringent Rule Required: Applicable sections Hom County Rule 360 and

Regulation H] of the County mies do not overlap any operation. Therefore, there

Gila Bend Power Generation Station

September,2000 20-1
Air Quality Permit Application

Addendum No. l



is no conflict with more stringent rule requirement.

> Visibility Impact Analysis: Section 18.5 "Visibility Impact Analysis" of this

Application Addendum describes the analyses performed.

> Stack height in excess of GEP stack height and any other

dispersion technique will not affect the degree of emission limimUon required for

control of any pollutant.

GEP Stack Height:

> Fugitive DustEmission: The facility will comply with the Rule 310 - Fugitive

Dust Sources and Rule 311 - Particulate Matter from Process Industry. The Rule

316 - Nonmetallic Mineral Mining and Processing is riot applicable.

> Lead emission:Lead emissions are estimated to be less than five tons per year.

Gila Bend Power Generation Station
September, 2000 20-2

Air Quality Permit Application
Addendum No. l



2.12 LIST OF INSIGNIFICANT ACTWITIES

This section lists the insignificant _activities specific to the Facility's operations. This

section supersedesReference2 of theA;»p1ication.

GilaBendPower Gcnexation Station
Septcluuber, 2000

Air Quality Permit Application Addcxndunn No. 1



Activities

A. SizeBased Exemptions

1. Stationary reciprocating internal combustion engines of 250 or less aggregate horsepower,

with no individual internal combustion engine exceeding 50 horsepower.

2. Stationary reciprocating internal combustion engines that are emergency or standby units and

are operated less that 500 hours per year.

B. Laboratories and Pilot Plants

1. Noncommercial (in-house) experimental a.nd analytical laboratory equipment which emit less

than 3 pounds of VOC's per day and are bench scale in nature including quality controVquality

assurance laboratories supporting an electric utility facility, and reteach and development

laboratories.

C. Storage and Distribution

1. Chemical Storage and Process Holding Tanks

a. Chemical storage tanks and storage areas.

b. Process holding tanks.

2. Storage of butane, propane, or liquefied petroleum gas.

3. Petroleum product storage tanks containing the following substances:

a. Diesel fuels and fuel oils

b. Lubricating oil

c. Transformer oil

d. Used oil

e, Fuel storage and dispensing equipment operated solely for company-owned vehicles where the

individual storage tank capacity is 250 gallons or less.

4. Piping and storage systems for natural gas, propane, and liquefied petroleum gas.

5. Piping of fuel oils, used oil and transformer oil.

6. Storage and handling of dams or other transportable containers where the containers are sealed

during storage (including containers of RCRA waste and used oil).

7. Storage tanks of any size containing exclusively soaps, detergents, waxes, greases, aqueous salt

solutions, aqueous acid solutions, or aqueous caustic solutions at ambient temperatures.

LIST OF INSIGNIFICANT ACTIVITIES

l



Activities

D. Water and Wastewater Treatment

1. Water treatment or storage systems for boiler and feedwater.

2. Storage of chemicals (not exempted by C 7 above) associated with water and wastewater treatment

where the water is treated for consumption and/or use within the permitted facility.

3. The collection, transmission, liquid treatment, and solids treatment processes at domestic wastewater

and sewage treatment works, or treatment facilities, including septic tank systems, which treat only

domestic type wastewater and sewage.

E . Office/Administrative

1. Housekeeping activities and associated products used for cleaning purposes, including collecting

spilled and accumulated materials at the source, including operation of Fixed vacuum cleaning

systems specifically for such purposes.

2. Air conditioniNg, cooling, heating or ventilating equipment of less than 500,000 Btu/hour not designed

to remove air contaminants generated by or released from associated or other equipment.

3. General office activities, such as paper shredding, copying, photographic activities, and blueprinting,

but not to include incineration.

4. Rest room facilities and associated cleanup operations, and stacks or vents used to prevent the

escape of sewer gases through plumbing traps.

5. Smoking rooms and areas

6. Use of consumer products, including hazardous substances as that term is defined in the Federal

Hazardous Substances Act (l5 U.S.C. 1261 et seq.)where the product is usedat a source in the

same manner as normal consumeruse.

7. Vacuum cleaning systems where the system is usedexclusively for industrial or commercial

purposes.

F. Groundskeeping

1. Landscapingand site housekeepingequipment.

2. Fugitive emissions from landscapingactivities.

3. Use of pesticides, fumigants, andherbicides.

4. Groundskeeping activities and products.

LIST OF INSIGNIFICANT ACTIVITIES
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Activities

G. Burning

1. Fire fighting activities and training conducted at the source in preparation for fighting fires.

2. Flares used to indicate danger.

H . Roadways (Sources must comply with Madcopa county Rule 310 for Open Fugitive Dust Sources)

1. Activities associated with the construction, repair or maintenance of roads or other paved or open Ares,

including operation of street sweepers, vacuum trucks, spray trucks and other vehicles related to the control

of fugitive emissions of such roads or other areas.

2. Unpaved public and private roadways, except for haul roads located within a stationary source site boundary

(pertains to regularly trafficked roadways, will vary according to facility).

3. Road and lot paving operations at commercial and industrial facilities.

4, Street and parking lot striping.

5. Fugitive dust emissions from the operation of a passenger vehicle (car, pickup men or van).

I . Miscellaneous

l . Cafeterias, kitchens, and other facilities used for preparing food or beverages primarily for consumption at

the source.

2 Equipment using water, water and soap or detergent for purposes of cleaning or finishing.

3. Construction and disturbance of surface Ares for purposes of land development.

4. Activities at a source associated with the maintenance, repair or dismantlement of an emission unit or other

equipment installed at the source, including preparation for maintenance, repair or dismantlement and preparation

for subsequent startup, including preparation of a shutdown vessel for entry, replacement of insulation, welding

and cutting, and steam purging of a vessel prior to startup; also includes maintenance, repair or dismantlement

of buildings, utility lines, pipelines, wells, excavations, earthworks and other structures that do not constitute an

emission unit (sources must comply with all applicable requirements).

5. Containers, reservoirs, or tanks used exclusively in dipping operations to coat objects with unheated oils,

waxes, or greases.

6. Activities directly used in the diagnosis and treatment of disease, injury or other medical condition.

7. Manually operated equipment that is used for buffing, polishing, carving, cutting, drilling, machining, routing,

sanding, sawing, sudace grinding or turning and associated with venting hoods.

8. Wood working equipment with an aggregate horsepower of 50 or less.

LIST OF INSIGNIFICANT ACTIVITIES
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Activities

I. Miscellaneous (continued)

9. Individual points of emission or activities as follows:

a. Individual sampling points, analyzers, and process instrumentation, whose operation may result

in emissions.

b. Individual test equipment that is transportable or activities within a facility established for

testing units prior to sale or for purposes of research.

c. Property maintained individual flanges, valves, pump seals, pressure relief valves and other

individual components that have the potential for leaks.

10. Brazind, soldering, or welding operations.

11. Battery recharging areas.

12. Aerosol can usage.

13. Plastic pipe welding.

14. Acetylene, butane, and propane torches.

15. Architecutural painting and associated surface coating using an aggregate of not more that one gallon per day

for maintenance purposes at industrial or commercial facilities.

16. Steam vents, condenser vents and boiler slowdown.

17. Equipment used exclusively for portable steam cleaning with an aggregate heat input of less that 2,000,000

BTU per hour.

18. Blast-cleaning equipment with an aggregate heat input of less than 2,000,000 BTU per hour using a suspension

of abrasive in water and any exhaust system or collector serving them exclusively.

19. Surface impoundments, such as evaporation ponds and storm water ponds.

20. Pump/motor oil reservoirs, such as gear box lubrication.

21. Transformer vents.

22. Lubricating system reservoirs.

23. Hydraulic system reservoirs.

24. Adhesive use which is notrelatedto production.

25. Caulking operations which are not part of a production process.

26. Electric motors.

27. Cathodic protection systems.

LIST OF INSIGNIFICANT ACTIVITIES

4



Activities
I. Miscellaneouns (continued)

28. Corona (the arc, halo, or light from high voltage lines power poles, and insulators which emits ozone).

29. Freon recovery equipment.

30. Soil gas sampling.

31. Filter draining.

32. General vehicle maintenance and servicing activities at the source.

33. Station transformers.

34. Circuit breakers.

35. Generation unit gas vents (solenoid valves that vent uncombusted natural gas from generation units).

36. Storage cabinets for flammable products.

37. Unheated, non-conveyerized, cleaning or coating equipment that does not include control enclosures: with an

open surface area of one square meter or less and an internal volume of 350 liters or less, having an organic

solvent loss of three gallons per day of less, or, using only organic solvents with an initial boiling point of 302

degrees F or greater and having an organic solvent loss of three gallons per day or less, or; using materials

with a VOC content of two percent or less by volume.

LIST OF INSIGNIFICANT ACTIVITIES

5



2.13 ACID RAIN PROGRAM - CERTIFICATE OF PRESENTATION

This section contains a revised Certificate of Representation Form to reflect the change in
the business name. This section replaces only the Erst page of the form in the Reference 3
of the Application.

.

.

K

Gila Bend Power Gcmexnticm Station
September, 2000 '

Air Quality Permit Application Addenduntn No. 1



Plant Name Gila Bend Power Generation Station A zState
*

DRIS Code

Robert A. lnnamoratiName
Address

Gila Bend Power Partners, L.L.C.
5949 Sherry Lane, Suite 1880
Dallas, TX 75225

Phone Number (214) 210-5080 Fax Number (214)210-5079

E-mail address (if available)

Not AvailableName

Phone Number Fax Number

E-mail address (if available)

United States
Environmental Protection Agency
Acid Rain Program

OMB No. 2060-0258

8,EpA Certificate of Representation
Page 1

For more information, see instructions and refer to 40 CFR 72.24

This submission is: X New [] Revised (revised submissions must be completed in full, see instructions)

This submission includes combustion or process sources under 40 CFR part 74 ti

STEP 1
Identify the source by
plant name, State, and
ORIS code.

* Will provide ORIS Code ans Unit IDs when received from EIA.

STEP 2
Enter requested
information for the
designated
representative.

STEP 3
Enter requested
information for the
alternate designated
representative, if
applicable.

STEP 4
Complete Step 5, read
the certifications, and
sign and date. For a
designated representa-
tive of a combustion or
process source under 40
CFR part 74, the refer-
ences in the certifications
to "affected unit" or
"affected units" also
apply to the combustion
or process source under
40 CFR part 74 and the
references to "affected
source" also apply to
the source at which the
combustion or process
source is located.

I certify that I s selected the designated representative oraftemate designated representative. as applicable, by anagreement by;/riding on aimee and operators of the affected source and ear affected unit at the source.

loenirymatrrra givennoticeoftheagieemerrl,selectingmeaslhe'designatediepresenatirrefortteatllededsouiceand
eadraflectedutitatttresourceldentiliedlnthisceltiNrztedrepresentation,nanewspaperdgeneialdrculatronhthearea
where the source is located or in a State publication designed to give general public notice.

reerrirynrarrhavealrneeessa authoritytocerryoutmydutiesandresponsbilities\mder8'reAddRair1Programonbehalf
dtheownersand operators éltheatteeted source and each affected unNatthesourceandthateachsuchownerand
operator shall be fully bound by my actions, inactions, or submissions.

rcetnyrltarrsharranidebyan fiauoaryrespon5ibuiriesimposeabyaeagteenernbywh'»erIwasseeoeaasaesi$narted
representative or attemate Jesignated representative, as abdicable.

lcertliythattheowrtersandooeratorsdtreaftededsourceandqeadraflectedunitatthesouiceshallbeboundbyany
order issued to me by the Administrator, the permitting authority, or a court regarding the source or unit.

Wherettrerearemultipieholdersdalegrggequitabletitleto,oraleaseholdinterestirr,anatisctedunitnwhereautility
orindustrialanstomupurctrasespower analieaedurnitrxrdahte-ot-tire-r.lnit.1i1mpowercontraaraiarangements. l
certify that:

n e w ' awritettnaricedrrrys"retonasrm413884represertariveofarrenmeaessgrerealeplesentative,
asarppi*'vr§nble,anddU*re by wrtiarlwas toeactrownaandopaatororrtheatieaedsourceand
of each affected unit at source, and

Allowances and mgoggeeds cltransadicns involving allowances will be deemed to be held or distributed in
gggortlontoeadr slegal,equiable.leasel1old,oroonuactualreservatlonorentitlementa,lfsucNmultig:

ere have expressly provided for a did*erent distribution that allowances and
proceeds of transactions involving allowances will be deemed to be held or distributed in accordance with the
contract.

Theagreemartbywhictrlwasselemdasthealematedesigr'atednepreserrtatn'»e,if rcanremtouaesaprraeeauefame
ownersandcg ratorsoifttesourcearrdatlectedunilsatlhesourcetoauthortzethegtgmatedesignatedrepiesenativeto
act in lieu of e designated representative.

of allowances by contract,

EPA Foml 7610-1 (rev. 4-98, previous versions obsolete)



2.14 EMISSION RATE CALCULATIONS

This section contains revised emission rate calculation tables, which have been adjusted
to reflect the equipment changes. The two specific changes that affected emission rates
are the addition of three 356 MM BTU/hr duct burners and reduction in the number of
cooling tower to one. This section replaces only the respective tables in Reference 4 and
5 of the Application.

r

GilaBend Power Gcnzration Station
September, 2000

Air Quality Permit Application Addendum No. 1
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APPENDIX TABLE A-4
COOLING TOWER EMISSION CALCULATIONS

GILA BEND PO WER GENERA TION PROJECT
GILA BEND, ARIZONA

Potential Cooling Tower Emission Calculations
Circulating

Water Flow

(rpm)

165 .000

Water Percent Drift

Density from Coolant
(lbs/gal) (%)

8.345 0.0005

Assumed

TDS

(PPM)

10.000

Estimated

PM-10 Emissions

(lbs/ hr)

2.07

NOLL;

(1) h is assumed that 50% of TDS is PM-10.

Gila Bend Power Generation Station
September 2000

Air Quality Permit Application
Addendum No. 1
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2.15 BACT ANALYSIS

This section contains the revised Table 5-1 and cooling tower subsection, which reflect
the emission changes from the cooling tower due to design alterations including
recirculation water rate, drift eliminator efficiency, and number of cooling towers. In
addition, this section now includes a NOx incremental cost analysis for reducing the
emission level from 3 ppm to 2.5 ppm (adjusted to 15% oxygen). This section replace
only the respective table and pages in Reference 5 of the Application.

Gila Bend Power Generation Station
Scpt¢1lllb¢l', 2000

Air Quality Permit Application Addzndlxmn No. l
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REFERENCE 5

BACT ANALYSIS

5.8.6 Total SuspendedParticulates/PMn,

Control technologies available for TSP and PMn, include Filters such as

particulate traps, proper engine design, and fuel additives and/or modifications.

Because the uncontrolled emission rates of TSP and PMn are estimated to be only

0.9 lbs/hr, any particulate controls will be prohibitively expensive. Therefore,

proper engine design is proposed as BACT for particulate emissions ham the

diesel fire pump. The proposed BACT will not have any expected adverse

environmental or energy impacts.

5.9 COOLING TOWER

5.9.1 Background

The cooling tower will be multi-celled, mechanical draft, counterflow type

with an associated liquid drift. This drift is a source of particulate emission,

caused by dissolved and suspended solids inherently contained within the liquid

droplets. The water droplets then will evaporate allowing die particulates to

agglomerate.

The annual operating time is expected to be 8,760 hours. The BACT

determination for particulates is discussed below.

a

5.9.2 Total Suspended Particulates/PM10

There are no technically feasible alternatives that can be installed on the

cooling tower, which specifically reduce particulate emissions, however, cooling

towers are typically designedwith drift elimination feahires. The drift eliminators

are specially designed baffles that collect and remove condensed water droplets in

the air stream. These drift eliminators, according to a review of the EPA's RBLC,

can reduce drift to 0.0015 percent to 0.004 percent of cooling water flow, which

reduces particulate emissions.

GILA BEND POWER GENERATION PROJECT
PSD PERMITAPPIJCA HON- ADDENDUM no. 1

Page 5-26
G:\396200l\REF-5.DOC



REFERENCE 5

BACT ANALYS1S

Therefore the use of drift eliminators to attain an emission rate of 2.07

lbs/hr is proposed as BACT for cooling tower PM-10 emissions. The proposed

BACT will not have any expected adverse environmental or energy impacts.

5.10 PROPOSED COMPLIANCE DEMONSTRATION morons

The proposed compliance demonstration methods, including the averaging

period, compliance method, and frequency, are shown in Table 5-5. The

compliance methods include the initial performance testing and continuous

emissions monitoring.

Gn.A BEND PowEr GENERATION PROJECr
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J

5.11 NOx INCREMENTAL COST ANALYSIS

Introduction

As the Department requested, the following summarizes the incremental

cost analysis for reducing the Gila Bend Power Generation Station's nitrogen

oxides (NOx) from 3.0 ppm to 2.5 ppm. Tables l through 6 provide the details of

the incremental cost analysis.

> Table 1 - Capital Cost Analysis for Selective Catalytic Reduction Unit (SCR),

3 ppm limit

> Table 2 - Annualized Cost Analysis for SCR, 3 ppm

> Table 3 - Capital Cost Analysis for SCR, 2.5 ppm

> Table 4 - Annualized Cost Analysis for SCR, 2.5 ppm

> Table 5 - Incremental Capital Cost Analysis for SCR, 2.5 ppm minus 3 ppm

> Table 6 - Incremental Annualized Cost Analysis for SCR, 2.5 ppm minus 3

ppm

Summary of Cost Analysis

The incremental annualized cost contained in Table 6 includes 5 percent

r i sk  o f the SCONOX annual ized cost  (approx imately $4,300,000) as a

contingency cost. This cost is included to account for the event that a 2.5 ppm

NOx l imitation cannot be achieved by SCR and must subst i tute SCR wi th

SCONOX. The contingency cost only contains a 5% risk of not achieving 2.5

ppm NOt limitation.

The incremental annualized cost associated with reducing NOt emissions

down to 2.5 ppm is approximately $300,850. The NOx emissions would be

reduced by 18 tons per year (16.7% reduct ion) by decreasing the out let

GILA BEND Power GEnt:aAnon PROJECr
PSD PERMHA ppuc,4 now- ADDENDUM no. 1 Page 5-28
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M

concentration to 2.5 ppm. The resulting incremental cost per ton of NOx removed

is approximately $16,700.

Since the incremental cost analysis will be used to determine die Best

Available Control Technology for the Facility, it is important to also consider

other factors as well as economic impacts.

Other BACT Factors

As a first step in a top-down analysis, all available control options should

be identified. For the incremental cost analysis, the only available control

technologies considered are dry low NOx turbines combined with SCR units at

emission level of2.5 ppm and 3.0 ppm.

As a second step, the control options should be evaluated for technical

feasibility with respect to the source-specific factors. The first reason for

considering the 2.5 ppm option as technically infeasible is dirt the level of control

ha not been demonstrated. There are no known sources of similar size (845 MW

plant firing supplementary duct burners) demonstrating compliance with2.5ppm

using SCR. The New Source Review Workshop Manual notes, "For example, in

cases where the level of control in a penni is not expected to be achieved in

practice (e.g., a source has received a permit but the project was cancelled, or

every operating source at that permitted level has been physically unable to

achieve compliance with the limit), and supporting documentation showing why

such limits are not technically feasible is provided, the level of control (but not

necessarily the technology) may be eliminated from funnier consideration." Lack

of compliance demonstrations with a 2.5 ppm NOt limit implies the level of

control is physically not possible to achieve in practice.

Gu.A BEND Powx-:o Gr:nEnAnon pnomcr
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The second reason is the 2.5 ppm option is not technically feasible is that

Continuous Emissions Monitors (CEMs) have a +/- 0.5 ppm accuracy limitation.

It is stated in die New Source Review Workshop Manual, "If the reviewing

authority determines that there is no economically reasonable or technologically

feasible way to accurately measure the emissions, and hence to impose an

enforceable emissions standard, it may require the source to use design,

alterative equipment, work practices or operational standards to reduce emissions

of the pollutant to the maximum extent." It is not technologically feasible to

accurately rneaure the emissions reduction (0.5 ppm) if CEMs have a +/- 0.5 ppm

accuracy limitation.

A technically feasible control option has to be both available and

applicable. "Available" is defined as a control option that can be obtained through

commercial chamrels or is otherwise available within the common sense meaning

of Me term. "Applicable" is defined as a control option that can reasonably be

installed and operated on the source type under consideration. While the dry low

NOx turbines and SCR system capable of 2.5 ppm NOx may be considered

available, this control option is not applicable. This control option cannot be

reasonably installed and operated at the Facility. As previously stated, there are no

known sources similar in size that demonstrated compliance with 2.5 ppm using a

dry low NOx turbine combined with SCR unit.

Conclusion

In conclusion, the dry low NOX turbine and SCR system capable of 2.5

ppm NOx is not a technically feasible control option in addition to the high cost of

additional NOx removal ($16,700 per ton). Therefore, the dry low NOx tWine

combined with a SCR unit to control NOx emissions to 3 ppm represents and

meets all BACT requirements.

Gu.A BEND Power GEN£NANON PROJECT
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1.) General cost information provided by ABB Alston Power.
2.) EPA ControlTechnologies for HAP, Table 4.3»3Annual Cost Fnehors (pg-4-16)

_3.2__7W hours__qfoperation per___year

Basis:

TABLE 1 cArrrA1. COST
SCR at 3 ppm for a Combined CycleCombustion Turbine System

Gila Bend Power Generation Project

Gila Bend, Arizona

Direct Costs Total Factors

Purchased Equipment Costs
Catalyst/ Reactor System & Auxiliary Equipment

instrumentation
Sales Taxes

Freight

Cost Estimate, (ECO)
0.10 *ECO
0.03 *EC1
0.08 *ECO

Purchased Equipment Cost, (PEC)

$1,172,000
$117,200

$35,160

$93,760

$1,418,120

Direct installation Costs

Foundation & Supports

Handling & Erection

Piping & Electrical
installation for Ductwork

Painting

0.10 PEC

0.14 PEC

0.06PEC

0.01 PEC

0.01 PEC
Direct Installation Cost, (DI)

$141,812

$198,537

$85,087
$14,181

$14,181
$453,798

Total Direct Cost, DC $1,871,918 PEC+DI

Indirect Costs (installations

Engineering
Construction and Field Expenses

Contractor Fees

Start-up

PerformanceTests

Contingences

Total Indirect Cost, (IC)

$141,812
$70,906

$141,812

$28,362

$14,181
$70,906

$467,980

0.10 PEC
0.05 PEC

0.10 PEC

0.02 PEC

0.01 PEC

0.05 PEC

Total Capital Cost,Year2000 dollars (TCC) - DC4»IC $2,339,998

Gila Bend Power Generation Project
PSDPermit Application Addendum No. 1 September 2000

3962-001



TABLE 2 ANNUAL COSTS
SCR at 3 ppm for a Combined CycleCombush'on Turbine System

Gila Bend Power Generation Ployed
Gila Bend, Arizona

Basis: 1.) Genera] cost information provided by ABB Alnom Power.
2.) EPA Contra] Technologies for HAP, Table4.2-8 Annual Colt Factors(pg-4-9)

_MM haw of <ap_.°'\.r" xi
Total Capital Cost, (TCG: $2,339,898

DirectAnna] Costs
Factors

Energy Penalty
Catalyst Replacement

5165,080

s246,667
(4~127»0'11 kW)($0.04kW)steam consumption

every 3 years

Operating Labor

Operator

Supervisor
s76,6s0

$11,498
($30.00 /hr)(3.5hx's/shil*k)(shif!/12hr's)(8,760hrs)

15% of operator labor

Maintenance
labor
Materials

$21,900

$21,900
($30.00 /hr)(1hrs/shial(sh;.a/ m»sl(8,76oh»l

100% of maintenance labor

Replacement Parts

Other $117,200 (10*x,)(Ec;1)
IndirectAnnual Costs

Adminiswadve

Property Taxes

Insurance

Capital Recovery

$46,798

$23599

$73,399

$333,149

2% of TCC

1% of TCC

1% of TCC

0.1424 TCC

Tool Annual Cost s1,ns7,sa9

Gill Bend Power Genaatinn Pined
P5D Permit ApplimawnAddendum No.1

Utilities

Sq:l¢=IIlber 2000
3962-00l



Basis:

3 8 760 hours of c£erat1on_Ee

1.) General cost information provided by ABB Alston Power.

2.) EPA Control Technologies for HAP, Table 4.3-3 Annual Cost Factors (pg-4-16)

TABLE 3 CAPITAL COST
SCR at 2.5 ppm for a Combined CycleCombust'ion Turbine System

Gila Bend Power Generation Project

Gila Bend, Arizona

.... . 1-11-

Direct Costs Tom] Factors

Purchased Equipment Costs
Catalyst/ Reactor System 8: Auxiliary Equipment

k\st1'umentation
Sales Taxes

Freight

Cost Estimate, (ECO)

0.10 *ECO

0.03 *ECO

0.08 'ECI
Purchased Equipment Cost, (PEC)

$1,326,571

$132,657

$39,797

$106,126
$1,605,151

Direct kistallation Costs
Foundation & Supports

Handling & Erection

Piping 8: Electrical
Installation for Ductwork

Paint ing

0.10 PEC

0.14 PEC

0.06PEC

0.01 PEC

0.01 PEC
Direct Installation Cost, (DI)

$160,515

$224,721

$96,309
$16,052

$16,052

$513,648

Total Direct Cost, DC $2,118,799 PEC+DI

Indirect Costs (installation)

Engineering

Construction and Field Expenses

Contractor Fees

Start-up

Performance Tests
Contingences

Total Indirect Cost, (IC)

$160,515

$80,258

$160,515

$32,103

$16,052

$80,258
$529,700

0.10 PEC

0.05 PEC

0.10 PEC

0.02 PEC

0.01 PEC

0.05 PEC

Total Capital Cost, Year 2000 dallas (TCC) I DC + IC 52,648,499

Gila Bend Power GenerationProject
PSD Permit Application AddendumNo.1

.2

September 2000

3962-001



Basis:

TABLE 4 ANNUAL COSTS
SCR at 7.5 ppm for a Combined CydeCombust~ion Turbine System

Gila Bend Power Generation Project
Gila Bend, Arizona

1.) General cost information provided by ABB Alston Power.
2.) EPA Control Technologies for HAP, Table 4.2-8 Annual Cost Factors (pg-4-9)

____..__.__3_.}_8,760 hours oipperation peryear

Total Capital Cost, (TCGI $2,648,499

Di.\'€C!A1\11i1CDS!$
Factors

Energy Penalty

Catalyst Replacement
$177,695
$246,667

4442.371 l<W)($0.04J=W)steam consumption
every 3 years

Operating Labor
Operator
Supervisor

$76,650
$11,498

(sa0.00 /tiI)(3.5hrs/shift)(shift/12hls)(8,760hrs)
15% of operator labor

Maintenance
Labor
Materials

s21,900
s21,900

($30.00 /hr)(1hrs/shii'k)(shift/ 12hx~s)(8,760hrs)
100% of maintenancelabor

Replacement Parts
Other $132,657

(10%)(EC1)

indirect Annual Costs

Administrative
Property Taxes
Insurance
Capital Recovery

$52,970
s26,4a5
s26,4s5
$577,087

2% of TCC
1% ofT CC
1% of TCC
0.1424 TCC

Total Annual Cos! $1,171,993

Gila Bend Power Generation Project
PSD Permit Application Addendum No. 1

Utilities

September 2000
3962-001



Basis: 1.) General cost information provided by ABB Alston Power.

2.) EPA Control Technologies for HAP, Table 4.3-3 Annual Cost Factors (pg-4-16)
§_Q_8,760 hoursof_g2eration perjear

TABLE S INCREMENTAL CAPITAL COST

Combined Cyb]eCombusHon Turbine System

Gila Bend Power Generation Project

Gila Bend, Arizona

DirectCosts Total Factors

Purchased Equipment Cass
Catalyst/ Reactor System 6: Auxiliary Equipment

Instrumentation

Sales Taxes
Freight

$154,571

$15,457

s4,637
$12,366

$187,031

2.5 ppm - 3 ppm
2.5 ppm - 3 ppm

2.5 ppm - 3 ppm
2.5 ppm - 3 ppm

Purchased Equipment Cost, (PEC)

Direct Installation Costs
Foundation & Supports
Handling 8: Erection
Piping & Electrical
Installation for Ductwork
Painting

$18,703
$26,184

$11,222
$1,870
$1,870

$59,850

2.5 ppm - 3 ppm
2.5 ppm - 3 ppm
Z5 ppm - 3 ppm

2.5 ppm - 3 ppm

2.5 ppm - 3 ppm
Direct Installation Cost, (DI)

Total Direct Cost, DC $246,881 PEC+DI

Indirect Costs (installations
Engineering
Construction and Field Expenses
Contractor Fees
Start-up
Performance Tests
Contingences

Total Indirect Cost, (IC)

$18,703
$9,352

$18,703

$3,741
$1,870

$9,352

$61,720

2.5 ppm - 3 ppm

2.5 ppm - 3 ppm

2.5 ppm - 3 ppm
2.5 ppm - 3 ppm

2.5 ppm - 3 ppm
2.5 ppm - 3 ppm

Total Capital Cost, Year 2000 dollars (TCC) ' DC + IC $30s,601

Gila Bend Power Generation Project
PSD Permit Application Addendum No. 1

September 2000

3962-001



TABLE 6 INCREMENTAL ANNUALIZED COSTS
Combined CydeCombustion Turbine System

GilA Bend Power Generation Pried
Gila Bend, Arizona

Basis: 1.) General est mfornmafaon p1-ov1ded by ABB Alston Power

2.) EPA Control Technologies for I-IAP, Table 4.2-8 Annual Cost Factors (pg-4~9)

0 8,760 hours of oEerat:ion per year

Total Capital Cost, (TCC): $308,601

Di1rect Anna1 Costs Factors

Energy Penalty
CatalystReplacement

$12,614
so

2.5ppm-Bppm

Operating Labor
Operator
Supervisor

so
so

Maintenance
Labor
Materials

so
so

Replacement Pans
Other $15,457 (10%)(EC1)

Contingences' $216,500

Lnd.i.re<:t Agxnud Qosts

Administrative
Property Taxes
Insurance
CapitalRecovery

$6,172
9,086
$3,086
s-13,938

2% of 'mc
1% of TCC
1 % of TCC
0.1424 TCC

Total Annual Cost sso0,asa

Gila Bend Power Generation Project

PSD Permit Application Addendum No. 1

Utilities

4 September 2000

3962-001



2.16 PSD MODELING PROTOCOL

This section contains the revised PSD modeling protocol dated August 4, 2000, which

was approved by the Department September 6, 2000. This protocol supersedes the

previous Reference 6 materials in the Application.

3.

Gila Bend Power Gelucrilticm Station
September, 2000 1

Air Quality Permit Application Addendum No. I
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-
EXECUTIVE SUMMARY

Power Development Enterprises, Inc. is proposing to construct a

nominal 840-megawatt combined cycle, natural gas fired electric power

generation facility in Maricopa County, Arizona. The facility, the Gila Bend

Power Generation Station, will be located approximately 60 miles southwest

of Phoenix in the town of Gila Bend, Arizona. The proposed power

generation facility will be a new major source and will be subject to the

Prevention of Significant Deterioration (PSD) regulations contained in 40

CFR Part 52.21. As part of the permit application process, the PSD

regulations require modeling of air pollutant emissions from the proposed

facility to evaluate ambient air quality impacts. This modeling protocol

contains information on the proposed modeling approach including a

description of the site, model input data, meteorological data, and other

assumptions and information that will be used to complete the modeling

analysis.

l

\
r

l

PSD Mom:L1nc proTocoL SUPPLEMENT
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SECT1ON 1. 0

INTRODUCTION

1.1 SITE DESCRIPTION

The proposed location of the Gila Bend Power Generation Station

(Facility) is in southwestern Arizona approximately 70 miles southwest of

Phoenix in Maricopa County. The site is located in Gila Bend north of

Interstate 8 and just south of the Citrus Valley. The general coordinates of

die site are 32° 58' 30" N latitude and 112° 49' 15" W longitude. A map

showing the proposed site location is prov ided as Figure l~l Facil i ty

Location.

1.2 PROJECT DESCRIPTION

Power Development Enterprises, Inc. is proposing to construct a

nominal 840-megawatt combined cycle electric power generation facility in

Maricopa County, Arizona. The Facility will be located approximately 70

miles southwest of Phoenix in the town of Gila Bend, Arizona.

Upon completion, the Facility will consist of three combined cycle

combustion turbine generators (CTG), three duct burners, three heat recovery

steam generators (HRSG), one natural gas-tired auidliary boiler, one

emergency diesel generator, one diesel Ere pump, cooling towers and

ancillary equipment. The CTG's will be tired exclusively with natural gas.

1.3 APPLICATION FORMS

The applicable application forms are included at the end of this

section.

PSD MONEUNG pnorocox. SUPPLEMENT
Gila Bend Power Generation Station
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SECT1ON2.0

REGULATORY STATUS

2.1 SOURCE DESIGNATION

The Facility is a new major source of air pollutant because it is a

categorical source and emits more than 100 tons per year of criteria

pollutants. The Facility will utilize combined cycle gas turbines of more than

250 million BTU per hour rated heat input, which is a category source. In

addition, emissions from the Facility will be more than 100 tons per year for

NOt, CO arid PM10.

2.2 AREA CLASSIFICATIONS

The proposed location of the Facility is currently in an attainment

area for all criteria pollutants.

2.3 BASELINE DATES

2.3.1 Major Source Basel°me Date

Major source baseline date forPM,,»,,SO2 and NO2 are listed in Table

2-1.

2.3.2 Trigger Date

Trigger date for PMI0, SO2 and NO2 are listed in Table 2-1 .

2.3.3 Minor Source BaselineDate .

Minor source baseline date for PM, SO2 and NO2 are listed in Table

2-1.

PSD MONEUNG PRoTocoL SUPPLEMENT
Gila Bend Power Generation Station
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TABLE 2-1 BASELINE DATES

Pollutants Major Source

Baseline Date

Trigger Date Minor Source

Baseline Date

pm", 1/6/1975 8/7/1977 3/3/1980

S02 1/6/1975 8/7/1977 3X3/1980

N02 2/8/1988 2/8/1988 1/20/1993

SECT1ON 2.0
REGULATORY STATUS

l

2.4 BASELINE AREA

The baseline area for the Facility is the Maricopa County Air Quality

District.

2.5 INCREMENT CONSUMPTION AND EXPANSION

The PSD increment consumption has begun as the applicable baseline

date has already been set. The amount of PSD increment that has been

consumed in a PSD area is determined &on the emissions increases and

decreases which have occurred from sources since the applicable baseline

date.

i

PSD MonEunc Protocol. SUPPLEMENT
Gila Bend Power Generation Station
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TABLE 3-1

PSD DE MINIMISMONITORING LEVELS

Pollutant Averaging Period
De Minims Monitoring

Concentration (Ag/m')

so, 24-hour 13

PM]0 24-hour 10

TSP 24-hour 10

NO2 Annual 14

CO 8-hour 575

SEcr1on 3. 0
AMBIENT DATA REQUIREMENTS

3.1 PRE-APPLICATION Am QUALITY MONITORING

Based on the significance modeling, the maximum ground-level

concentrations will be compared to the PSD De minims monitoring

concentrations (pre-applicadon air quality monitoring exemption levels)

listed in Table 3-1. If the significance modeling indicates that the resulting

concentrations from the proposed emission increase are below the PSD de

minims monitoring level, then a waiver Boy pre-application air quality

monitoring will be requested.

3.2 POST-CONSTRUCTION Am QUALITY MONITORING

The Air Quality Division of the Maricopa County Environmental

Services Department may require post-cons1J'uction monitoring after the PSD

application has been thoroughly reviewed. The post-construction monitoring

may be required if there is a valid reason, such as (1) when the NAAQS are

PSD MonsunG PROTOCOL SUPPLEMENT
Gila Bend Power Generation Station Page 3-1



SEc17on3.0
AMBIENT DATA REQUIREMENTS

threatened, and (2) when there are uncertainties in the databases for

modeling.

3.3 METEOROLOGICAL MONITORING

Meteorological data needed for model input as part of the air quality

analysis will not be site specific data Hom on-site monitoring. The

meteorological data, which is representative of the atmospheric dispersion

and climatological conditions at the Facility site, will be from a nearby

meteorological station (Pacificoip Station).

3.4 BACKGROUND CONCENTRATION

It is anticipated that results B'om the modeling analysis will be below

the PSD significance levels for all pollutants, therefore a NAAQS analysis

will most Likely not be required. However, if aNAAQS analysis is required,

Malcolm Pirnie wi l l  coordinate wi th Maricopa County to designate

appropriate background concentrations for the analysis.

PSD Monk~:Lrnc pnorocox. SUPPLEMENT
Gila Bend Power Generation Station Page 3-2



$Ec11on 4. 0
EMISSIONS INVENTORY

4.1 SOURCE EMISSIONS INVENTORY

A summary of the emission estimates for the pollutants for which

modeling will be performed is presented in Table A-5. The modeling analysis

will include an assessment of emissions from the three combustion turbines

with heat recovery steam generators while firing three duct burners, three

cooling towers and the auxiliary boiler. Other facility emission units

including the emergency diesel generator, and diesel ire pump will be

included in the modeling analysis for short-tenn averaging periods (1-hour,

3-hour, and 8-hour) based on their typical operating schedules.

The diesel emergency generator and diesel fire pump will be used on

a limited basis in emergency situations. Limited testing of this equipment

will also occur periodically.

4.1.1 THE NAAQS INVENTORY

The NAAQS Inventory will be conducted if the Facility's impacts

exceed the EPA significant impact levels; thereby requiring a full impact

analysis. This inventory will include adj nearby sources within a distance

&om the Facility equal to die Significant Impact Area (SlA) plus 50

kilometers. The sources will be modeled as part of the NAAQS frill impact

analysis. Once the impact area(s) is determined Malcokn Pirie will

coordinate with Maricopa County to determine which emissions inventories

from stationary sources within the area will be used.

PSD MODELING PROTOCOL SUPPLEMENT
G i l a  B end  P ower  G ene ra t i on  S t a t i on

Page 4-1



SECT1ON 4. 0

EM IS S IO NS  INVENTO RY
I

4.1.2 THE INCREMENT ITWENTORY

The PSD increment inventory will be prepared if the Facility impacts

exceed the EPA significant impact levels; thereby requiring a full impact

analysis. The increment inventory will include all PSD sources and any

increment-affecting sources within a calculated distance from the Facility

equal to the SlA plus 50 kilometers. Malcolm Pirie will work with Maricopa

County to determine which stationary sources to include in the increment

inventory for the multi-source analysis.

4.1.3. NONCRITERIA POLLUTANTS INVENTORY

Noncriteria air pollutant emissions data are provided in Table A-2.

PSD Mon1~:unc Protocol. SUPPLEMENT
Gila Bend Power Generation Station Page 4-2



38
88 I §6

i i

I
Q

gr -
:Q
Rh

Qla*
*.
QN

E
1r

s o

cm

no

-Q

8
q
S

m1-
Q

3w
o
r ~ §

SO

35
E s

are

8 I 5
E

3
D

a
m
S

n

§
x

* .NP
v-
n |

r-
Q
N

r-
sq
o

I
N
eto

1-
~.
a

I
ana.
o

oQ
n!o

s
6

*
g

Ia
in
e

N
~.
o

N
n.e I

:
88

*
§ I 8¢q

ID I
'Q
10
Q!

s
n

I 3ea
as
q
a

I
n
q1- g

g
I

v
qQ-

P
n.o Q !

*
_g

Eu ==o
D
°'!
o

I

33
83

*10o<-
I

5
8

I ah g6
NQ-
o

Ql

ea

N
Q
n
vl

NLT
'T
o

1 0
q
e a

qr -F g
o

ea
q
o

Ra
11-
D

an1-
q
o

N
qo 3

No
Qo

3
a

*
83

o

I a 0

1-3
mQ N I 8

'Q
an § IDn

c¢

n

E

§•1
8
s

o
_c5
E
(D

ofmr~

5 8 gvN1-

z
2*

§

qn
NN
qo

qLT1*
*"':
a n
a n 3etr-n

*Q
§

Q
N

3o
qN

*E
NP

*.
P

2
3
o

~.N l.q
an

Rqe
3
g

x
§

S
8

NiN
Q et

NN1-

an
so
P

QQ!

§
8

or~
Q
st~

nanP
s q
T b
Q

5 Eu1* .5n.- 8 Q
ea

eaN
q
o

sq
ea
1-

et
Nr-

. -
S
° .
o

l.qo1
"*!
r ~
r -
1 -

so
3o

anF
n

qn1-
1:w

r -1-
3
o

n
N

N.
oP

PN
Qo

s
a

s
a

sq
N
N

N i
N

ea

P
3
he

m

Q
no
r -
I -

§§

Aroov

a?

8 NP
g
8

9-N
Q
N

qn
Q-1-Q-
q
o

sq
N
N

a

8
0
ea
qe

q8
N
N

3o
P
*.Q

et
as
Q-

*.P
m
3° .o

q
D

""'.
ea
1

n1-1-
O1-
q
o

8
N
n

8F
nQQ-

P
Ra
nr
P

. :nm
*.n

3'L
8
Q

g ~.
|'-
co

6 E 6r~-

N
vb
Q
1 -

Q
ea

FN
P
qo

P
ea
Ev

Q-
-
o

ea
3
Q
o

sq
LO
t o

vl

U
.4
N

Q
N

s
o

N
vo
-v

q0 * g~.
o
1-

*swe*

in
8|-
11-
Qo

E 3
N
n

P
wevv

P
n1P

g
8

an

3
an
1-
Q
11-

an
ID
8

8<5 nv-
we1-.
qP

qRa
Nn
Qo

""'.
QN

~.
U
e
Q-

n
n .n
Qo

q
as
so

qin
8

8
S
o

Net*
1-
1-
N

* .
1 1

3
8
o

sq
o1-

tn.I-.
*

81r-
q
o

8
g

3
go

1 -
Ra

0»

P
n

Il

g
3

1-
o
Q
on
3P

8- o
r -

8§
Sr
§
8
8

S
1*
N1'-

1 '
l»~.
Q
Q-

qn
Q s

Qe

U?
an1°

Q

an

enPp
N
q
o

sq
so
1

Hz
8

N
N

8
o

\D
qs
Ra

ea
v ' 'ZP

2
3
o

*.N
U!
,.

inIP
o. § 3

8
qNN

Ia.
N
N 'Jn

*.vo

3
qNnQ

*D
NN

-
-
to

5 § 6Nuv-

m
1--.
"Z
1-

qn
Nw-
qo

Q
on
1-

~.nQ
§qo

etr-»1 E9
S
o

o
""':
n

n .
Eu
1 -

* .#p §
o

iv.
N

*
N

Q
P
Qo

8
8

3
s

sq
N
N

s q
N
N
l »

§
E

S
Q
Se
w

m
a

'
s

85 n1-
cm

as q
Ra

sqo
q
a

q|--
U

8FI°.o §
1-
NNhe

8
s
o
§q

o-
1'

*.#p
2
3
o

qN
QNP

D1'
=.
o

S
8

3
=

QNNP
Q
N
N
Q-

6v-
'Wn

nv
Q Q4-N

ng
an
so

S
E E

g
E

g

E
g8

3

E

8
G .

s
E
8
E.3
3

3
i 5

9
g
8
z

8
z

a

9
3

>
1v-

8
z
•ll
5
z

3
8
3o

3o
O

3

>
o.P-
6
o

3
g
n'
oIa

3
8
w

3

>0.0-
,q
o
10
8o|-

3E
s
§
8
E
g

3
§
g

>a
§
E
9 '

g
4'(D»-

If
wv-

g
8
3
Sr

5
g
3

>
:L»-
B.
wu-

>-

Ag

g
8

8
8
s8

8
g
.E
2w 8

5
3
88

5
853
8

g
g
g

8
E

8

_§

3
g
g

8
z3 I

> ,,,BE.8a t z
54: 9?88 28
88 Q88 3
W§

3

E.,
| -o Qw

o
W z
E ' n.

,. z
<5 '..
mu <°m n g

'Ur"=3

8 .
s

3

88
.8
§ §
§ 5
8 8 3
§ § " »

3
a 8

go
§§§ s

E
E
£
a
w
0£
E
2

5
8
s
2
E

§
E
8

s
'B

8
gt a
93:8
£8

£8 §§ 0

I §
5 I i=4 §§

§ ii
g it?
fiilié
-8488

3

3



.:=
8
8

=,3 an

Q.,
8ILL

I 5
m
c

. Q
m
_w
E

w

>4 83
c a
| -

==a
o

' p
we
Q-
Q

v
r~
~.
o g8

*.o 83
n

3
IOw-

s
'tas

1-
Ra
cg
D §88!-

n
:Q
c:>§1 -

F -

==e
N g

in
D
'Q

8
Y-
ea

"gr
- E8.§
Q

E
§

3
m
E
E
QRa

Eu: 8g~3
w

>
D.
E: 3 I 3.88

g
I I I x 3 I .8 I I

N
3
o

I I 3I _8
N

3
o

¥§59
we*go
.Q
o

5
m
2
2
<4
m

'scc<

M

8
88
m

> -
O . 3 I é

o 3§
o

I I I I § I 3 I I 8 I I §
c

I 8
g 8

E*
.Q E

3 3
<

E§
=s

vo
m

LE

3
3
z~

\-

3
m
E
E
QN

»

E
c
<

8
8
IJJ

» -
>
Q.
+-`¢

I ,3I I 8
E|-

§'F | E8
Q
3
o

§
o 3 I 8

+-
I I .3§8 x I

3

m ..-
|-

m
as A
g m

o
u v
:
D

4>~
u».:
5
=6

g
2m
E
2
$8
n

n
Esc
<

w
.8no
8
E
w

-
>-
D.
1::

I
8
E
v-

I I
CO

oz;
Q §I §C.8

we
3
o

Mn
ID
~.
ea

n
3
o

1 3s-
I 8

w
Q
o

I I

N
Ra
co
to

g
E r
go
8*;
| -
O

8
.c

8
3
m
2
5
Q-
r~
:Q1-

n
T::>c
E

cm
c
_Q
m

.22
E

L u

S-̀
D.
* :8l

QY`
9
o

1*
we1 '
o

8
n.o

I
8
vso

I I

ca
3
nov

I
23
qo

eav
Qo

I I
r~
n
co
o

x
as
fs I 8

l~
53
8

!
I

i

c
8
n
0

cu
cc

8

»-

3

8
l

8
:

o
L.

E

8 8

833§ u'>
cp
LUQ-
°en

I
3
LUN
Q
r~

an
q>
\.u
Sn
n .
Q

3
m
3ca

I I I I

M
9
l.uso-
~J

|

nm
9
m
9.
Q

I I
3UJ
3N

I I 83
Q

I
3
LUID
Q
N

an
4 :

go:_EE
@ .

I 38
N

x l 8
§

8
8. .

I
8LU
3N

8Lu
2

m
9
wm
"2
r~

FT
9

of
f ~
~4

r ~
q s
L U
m
u s
I D

I
5
u.l
8
v -

I I 33
$
LU
m
"2M

I 1

s¢§_
E338

r~
9w
s.v

I
8
LU
3
Q

8
u.:
3
an

m
9
Lu
9

I 8
5

I I
3
w
oQ-
r~

I 8383
N

I I 8
g

I 83 x

8
8
o

3'E
\.u

g
2
.Q

§Ia
* .

8
5.cQm
E
>
£o
5
N

8
g
8§g

8

5
§8

2c

3
m

g
8c
8LL

2

3
*E8
E§

8
83*9;

3
D.

§g
g

8
8

gO9
2

Q.

2

5538

I

I

3
3
D

L<N z

w z
5' s
< D
9. A

J
>< o

l 5
8§

!
I
I
I
!

I

8

En.

§
k m

o
D
z

< 5
6

3
g
5

Q 8
. 3 <'E §8

5 4

5 go'
U

8
g
E

3

I

28.8

83
3353

E 4

388
58
£88 8

i s m s  l

v 8

383
8§3838:
I -
n g

` E
3

_q
w

3
+
vo
cu

<9

9
é

| -
01u
U

8Q

'8
s
8
§
8

§§
88
38

3 go
§5

§
sUw



9
so
u.
3
.2

§  E
9 G.

Q 2
LL

_  §
*° 2m

9O g
o

38

a-23
so
<

'iD
a&

I
~!
ID
8

I
"3
8Q

I -4
n
ea

I
"8

§ I r-»
r -
in3

I

§
s

w
'Ur
P

x

I
o
ear~
an

I 3 ah
8

|»-
"q
in

et
no
1 '

*.vN 8 n.
8 I

cmIP
Q
ac

3P
cr~8

s

x

-
o

*gu.
N
d
z

O.
m

8v
n *.

N
9- r-

sqN
r-
sq
o

N
sqo

9-
q
o

go
o

s;co 3o
ah
8

o9o
N
~.
o

N
~.o I

3
§

e t
1 0 § sq

so
Q-

Q
et
on

FS
m

Ra
qo

ea
qF Ag

o
v
~.P

F
n.
D

*
3

Q
""!
o

Q
~.
D I

I

inN
(D
2
2
8

go § Np
o

1 -
Q-
f u

N
et
i n1 '

NmP
o

LD
ve
Ra

Q
r-
1 - g

e

m
q
Q

RaP
o

inv-
Q
o

N
'Io

we
et
P

No
1*
q
o

loo
Ar
3

m
ng
D

tolv-
. -

n o
1 '
u-5

ma N I 'a
sq
ro

sv 8

33
§
8
8

c
o 3

Ra 8r -
Q
1 -

8
-s 81'

Q
Q

Q
*1
-we
N

q
3 3o

N
et
m
co83o

N
q1'

Eu
Q-
N

o
"I
P

Q-
q
ca

o
in
oI'-

r o
l*~
*

N
qo

D
"2
N
m

3
D
""'.
N
n

1'
Ra1'1'

Y'
1
1 '

3
3

3
.2

3

§
3
n '

3

3a»
3

§3
2

3
8
§

g
g

u.
6

8
E0|-
E
2n
E
83
L L

3
8

Sm
E
2

§
§
E

gs
g
8

§§
2g
3
3

3
§
s
5z

gF-

>-
&
N i
o
z
U
s

6
z
3
o
v-

_.8
E

38

s
8
3oF-

>
8
6o

8
g
n '
o
cm

s
n '
om

gn-

>

g
§
8

g
5
§

8
2

3
§

s
5
'5
E 88of

m0-

s
of
cm| -

3
.u3
Ar

35
E
§
8

>~
Q.
n-

B.
m
o-

>-

kg_S
E
8

3
c u
>

. 9
IU
as

as
m

.9n
a

s
v»
3O.
2
5

g83
s§
8
8

5
Eu.

gt

E
855

~*8

g

I

8
< i =
3 _ ¢"as
5% •
E: E
1 c :
a. o E

3

E
8 >:

?m
sg;
¢8§
83%
4 0 5

E
9 8
o §

g
8
E
3

2 48
83
£§3
883

£8
285
358

3?8
83

. A g

§§
83=§



SECTION5.0
TOPOGRAPHY, CLIMATOLOGY, AND METEOROLOGY

5.1 REGIONAL 'TOPOGRAPHY

The proposed facility is located 'm southwestern Arizona. The site

elevation is approximately 670 feet (204 meters) above mean sea level (mal).

A review of the United States Geological Survey (USGS) quadrangle snap for

the area indicates that terrain elevations vary Horn approximately 610 feet to

720 feet within a 3-ldlorneter radius of the site. The surrounding terrain at

distances greater than 10 kilometers Nom the site consists of various

mountain ranges including the Gila Bend Mountains to the north, the

Maricopa Mountains to the northeast, die Sauceda and Sand Tank Mountains

to the south, and the Painted Rock Mountains to the west.

Two topographic maps showing areas 2 and 10 kilometers in radius

surrounding the proposed site location are provided as Figure 5-1 and 5-2.

These maps show applicable wilderness areas, Indian Reservations, and

national monuments.

5.1.1 Simple Terrain

The terrain surrounding the proposed facility within a 3-kilometer

radius is generally flat with isolated elevated terrain and depressions. The

site elevation is approximately 670 feet above mean sea level (mal) and

terrain elevations vary from approximately 610 feet to 720 feet within a 3-

ldlometer radius of the site. This indicates the presence of simple terrain i n

the general vicinity of the site.

5.1.2

Intermediate Terrain is discussed in Section 5.1.3 of this protocol.

Intermediate Terrain

PSD MODELING protocol. SUPPLEMENT
Gila Bend Power Generation Station

?l8¢ 5-1
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Figure 5-2
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S5cT1on 5. 0
TOPOGRAPHY, CLIMATOLOGY, AND METEOROLOGY

5.1.3 Complex Terra°m

Intermediate and complex terrain is present only at distances greater

the 10 ldlometers &om the site. The ISCST3 modeling analysis will use the

complex terrain model, COMPLEXI , to calculate ambient air concentrations

in simple, intermediate, and complex terrain in accordance with EPA

guidance.

5.2 REGIONAL CLIMATOLOGY

Climate for Gila Bend is typical for Southwestern Arizona, warm and

dry. There are more than 300 days of sunshine and only 5.5 inches of rain per

year. The average yearly high and low temperatures for the area are 90 °F and

55 °F degrees, respectively. Average yearly relative humidity is 32 %.

Average yearly wind speed is ll mph.

5.3

5.3.1 Surface Meteorology

The ISCST3 model requires the use of hourly surface measurements

of wind speed and direction, temperature, mixing heights, and stability in the

RAM1vIET format. For the Gila Bend Power Generation Station site, surface

data from Pacilicorp Station M11 be used. This data consists of surface data

collected at the Gila Bend Municipal Airport from 1994 - 1995, and upper air

(mixing height) data collected at the National Weather Service (NWS) station

in Tucson, Arizona from 1994-1995. The Paciiicorp surface data was

collected for a prospective permitting project. According to the Panda Gila

REGIONAL METEOROLOGY

PSD MonEI.nvG pRoTocoL SUWLEMENT
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Stability Class l 1 2 3 4 5 6

Frequency, % 9 10 14 33 24 10

SEcnon5.0-
TOPQGRAPHY, CLIMATOLOGY, AND METEOROLOGY

River PSD/Title V Application, the data were gathered in accordance with the

U.S. Environmental Protection Agency On-Site Meteorological Program

Guidance for Regulatory Modeling Applications (USEPA, 1993a). The

meteorological tower was located approximately 7.8 miles east from the

proposed Gila Bend Power Generation Station site.

5.3.1.1 Wind Speed and Wind Directions
.

Paciiicorp windrow (1994-1995) showing wind speeds and directions

are included at the end of this section. The general wind directions is from the

west with the average wind speeds ranging from 2 to 3 meters per second.

5.3.1.2 Stability Class

The following table provides a stability class summary for the
Pacificorp Station. The meteorological data for the two-year period indicate
dirt stability clag 4 (neutral stability) is die predominant stability class.

I.

STABILITY Cx.Ass SUMMARY PACIFICORP STANON (1994-1995)

' Stability classes correspond to the following Pasquill-Gifford stability categories

1

2

3
4

5

6

A (extremely unstable)
B (unstable)
C (slightly unstable)
D (neutral)
E (slightly stable)
F (stable)

ullllul IIIll f"TI l HN

5.3.1.3 Data Capture

According to the Panda Gila River PSD/Title V Application, the

PSD Momzurvc pnoTocol. SUPPLEMENT
Gila Bend Power Generation Station Page 5-3
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SECT1ON5.0

TQPOGRAPHY, CLIMATCLOGY, AND METEOROLOGY
I

Pacificorp surface meteorological data capture rate (1994-1995) is greater

than 90 percent.

5.3.1.4 Treatment of Calms

The default,  "calm wind processing", option wi l l  be. used for

treatment of cans. Section 6.2 (Model Input Defaults/Options) provides

detailed information regarding calm wind processing.

5.3.2 Upper Air Data

The upper air (mixing height) data was collected at the NWS station

in Tucson, Arizona &on 1994 - 1995.

a

PSD MQDELING ProTocoL SUPPLEMENT
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SEcr1on 6. 0

MODEL1;NG AN AL Y S 1 S  D E S I G N

6.1 MODELING SELECTION

The USEPA Guideline Np Air Oualitv Models describes appropriate

models and techniques for use in regulatory applications. These models vary

depending upon source types, receptor terrain elevations, and averaging

times. Model selection is based upon consideration of each of these

characteristics for a given project.

For this analysis, the modeling must determine impacts from multiple

point sources in simple and complex terrain and for short-term and annual

averaging periods. Therefore, the preferred model based on EPA guidance

is the most recent version of the Industrial Source Complex model in the

Short-Term mode, known as ISCST3 (version 0010l).

6.1.1 Screen Modeling

This section is not applicable.

6.1.2 Refined Screen Modeling

The section is not applicable.

6.1.3 Refined Modeling

The ISCST3 model will be used.

6.2 MODEL INPUT DEFAULTS/OPTIONS

The ISCST3 model contains a number of user-speciied options.

Following USEPA guidance, the "regulatory default" switch will be selected,

PSD MODELING PROTOCOL SUPPLEMENT
Gila Bend Power Generation Station Page 6-1



SEcr1on 6. 0
MQDELING ANALYSIS DESIGN

which includes buoyancy-induced dispersion, final plume rise, the effects of

stack-dip downwash, and calm wind processing. In addition, ISCST3 will

employ different dispersion coefficients into the model depending on the

land-use classification of the surrounding area As described in Section 6.3,

an analysis was performed which determined that the area around the site was

rural, therefore, the meal dispersion coefficients will be selected in the model.

6.3 RURAL/URBAN CLASSIFICATION

6.3.1 Land Use Classification

The proposed plant site is located in a sparsely populated region in

Gila Bend, Arizona. The land to the north of  the property consists of

aba.ndoned agricultural fields and a landing strip. These former cotton fields

are now overgrown with Salt Cedars. Native desert borders the property to

the south and east. Entrance to the site is from the west on the bordering dirt

road. The property across the dirt road is native desert.

6.3.2 Rural vs. Urban

An initial review of USGS topographic maps of the site indicate that

the surrounding area is meal. However, for modeling purposes, a detailed

land-use classification analysis (suggested by Irwin') will be performed to

I J.S,Irwinn,Proposed eriteriafor Selection of Urban Versus Rural DiSpersion
Co4}icienrs (Draji StajlRepor1). Meteorology andAssessment Division,U.S.
Environmental Protection Agency, Research Triangle Park North Carolina. Docket
Number A~80-46, H-B-8 1978.

PSD MODEUNG pnorocox. SUPPLEMENT
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S5cT1on 6.0

MQDELING ANALYSIS DESIGN

determine if the site is considered urban or meal. This criteria is outlined

below:

• Classify the land use within a 3-km radius from the proposed

facility using the meteorological land-use typing scheme

proposed by Auerl.

If the land use Types 11, 12, C1, RE, and RE account for 50

percent or more of the area located widiin 3 km of the source, the

area should be considered urban for modeling purposes.

Otherwise, the area should be considered meal.

6.4 RECEPTOR NETWORK

6.4.1 Coarse Receptors

The modeling analysis will be performed wide a coarse Cartesian

receptor grid extending &om the center of the site, with 1-kilometer spacing.

The extent of the grid will be based upon the distance to maximum impacts.

6.4.2 MediumReceptors

Although maximum impacts are not expected to occur near to the

Facility, a medium Cartesian receptor grid will be modeled. The grid

will extend approximately l ldlometer &om the edge of die site

fencelike with 200-meter spacing.

2 August H.Auer, Jr. "Correlation of Land Use and Cover with Meteorological

PSD Mom:unG pRoTocoL SUPPLEMENT
Gila Bend Power Generation Station
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SECT1ON 6. 0

MODELING ANALYSIS DESIGN

6.4.3 Fine Receptors

The locations of maximum impacts will be further refined with

smaller Cartesian receptorgrids centered on the coarse grid or medium grid

maximum impact receptor location. The refined receptor grids will extend a

minimum of l ldlometer out from the coarse or medium grid receptor points,

at 100-meter spacing.

6.4.4 Tight Receptors

Tight receptors will not be used.

6.4.5 Discrete Receptors

Although maximum impacts are not expected to occur near to the

Facility, discrete receptors will be placed along the Facility fencelike at

approximately 50-meter spacing.

6.4.6 Class IReceptors

Clas I Receptors will not be used since there are no Class I areas

within 100 ldlorneters of the site.

6.4.7 Nonattainment Area Boundary Receptors

Nonattainment area boundary receptors will not be used.

6.5 RECEPTOR ELEVATIONS

Tenpin heights for the course and medium grid receptors will be

obtained from 1-minute USGS digital elevation maps (DEMs). Terrain

Anomalies," Journal of AppliedMeteorology.17(5): 636-643 1978.

PSD Monsunc PROTOCOL SUPPLEMENT
Gila Bend Power Generation Station

Page 6-4



SEc11on6.0
MODELING ANALYSIS DESIGN

heights for the fine grid receptors and fencelike receptors will be obtained

from 7.5-minute USGS DEMs.

1

6.6 SOURCE CHARACT ERIAZAT ION

6.6.1 Point Sources

The proposed facility will have the potential to emit VOC, SON, NO:,

CO, and PMn, from three combustion turbines, three duct burners, auxiliary

boiler, three cooling towers, emergency generator, and tire pump. The

combustion turbines and duct burners wi l l  release emissions to the

atmosphere through three separate exhaust stacks. The auxiliary boiler has

a single exhaust stack. Each cooling tower has four exhaust stacks. Lastly,

the emergency generator and fire pump each has a single exhaust stack.

For conservatism, 'Worst-case" stack parameters from a modeling

perspective will be used to conduct the modeling analysis. To determine the

worst case condit ions of  the combustion turbines, model ing wi l l  be

performed for each of the operating loads with the respective emission rates

and stack parameters. The operating load that generates the highest off-site

impact will be used in subsequent analysis. If needed, this analysis will be

performed for the duct burners, cooling towers and /or the auxiliary boiler.

6.6.2 Area Sources

This section is not applicable.

6.6.3 Volume Sources

This section is not applicable.

PSD Mom:unc Pnorocox. SUPPLEMENT
Gila Bend Power Generation Station
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S5cT1on 6. 0
MODELING ANALYSIS DESIGN

6.6.4 Line Sources

This section is not applicable.

6.6.5 Mobile Sources

This section is not applicable.

6.6.6 Open Pit/pit Retention

This section is not applicable.

6.6.7 Dry Deposition

This section is not applicable.

6.7 SOURCE LOCATIONS AND PARAM1:TERS

Source locations and parameters, which includes UTM coordinates

of emission points, base elevation, stack height, height above structure,

diameters, velocity, temperature, are provided in the Emission Sources Sheets

in Section 1 of this protocol.

6.8 BUILDING WAKEDOWNWASH AND GEP

The ISCST3 model has the ability to include the effects of building

wakes on the dispersion ofplurnes released from facility stacks. A software

package using USEPA Building Profile Input Program (BPIP), will be used

to determine the potential elects of on-site and nearby structures. The

program requires the input of the horizontal, lateral, and vertical extent of

PSD Monsuiwc PRoTocoL SUPPLEMENT
Gila Bend Power Generation Station
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SECTION 6. 0

M ODELING ANALYSIS DESIGN

each building, as well as, the source-specific parameters of facility stacks.

These data will be used to calculate the predominant building dimensions

associated with each emission source at wind directions of every 10 degrees.

This output will be used by the ISCST3 model in determining downwash

effects on the dispersion of plumes.

PSD Monunvc Protocol. Surpu:m1»:n'r
Gila Bend Power Generation Station Page 6-7



S5cT1on z0
DISPERSION MODELING IMPACT ANALYSIS

7.1 PRELIMINARY ANALYSIS

The preliminary analysis will model potential Facility emissions of

SO2, Not, CO and PMn. The results of this preliminary analysis will be

compared to Class II significant impact levels. If the impacts are below the

levels, then no fitrther analysis is required. I.fthe impacts are above the levels,

then a full impact analysis must be performed which includes emissions from

the Facility, existing off-site sources and any secondary emissions associated

with the Facility.

7.1.1 Preliminary Impact Determination

Facility impacts will be determined within a 50-ldlometer radius

around the site. If the results be below the significant impact levels than the

analysis is complete, and a full impact analysis will not be required.

7.1.2 Sources Within Area of Impact

The modeling analysis will include an assessment of emissions ii'om

the three combustion turbines wide heat recovery steam generators while

firing three duct burners, three cooling towers and the auxiliary boiler. 111

addition, emergency diesel generator and diesel fire pump will be included

in the modeling analysis for short-term averaging periods (1-hour, 3-hour,

and 8~hour) based on their typical operating schedules.

Section 4.1 (Source Emissions Inventory) provides additional detailed

information.

PSD MODELING PROTOCOL SUPPLEMENT
Gila Bend Power Generation Station
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SEcr1on7.0
DISPERSION MODELING IMPACT ANALYSIS

7.1.3 Sources Omitted

All of the major pieces of equipment are included in the modeling

analysis. There are not any major pieces of equipment omitted &om the

source emissions.

7.1.4 Significant Impacts

Results from the preliminary analysis compared to significant

ambient impact levels will provide the following information:

If a full impact analysis is needed,

Impact aea for a full impact analysis is determined,

If the ambient monitoring data requirement can be waived.

•

7.2 FULL IMPACTANALYSIS

A full impact analysis is required for any pollutant for which the

Facility's estimated pollutant concentrations exceed prescribed significant

ambient impact levels. This analysis expands the preliminary analysis in that

it considers emissions from the Facility, existing sources and any secondary

emissions associated with the Facility. A full impact analysis is not expected

for the Facility at this time.

PSD Mom:l.1nc PROTOCOL SUPPLEMENT
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SEction 7.0
D1spERs1on MODELING IMPACT ANALYS1S

7.2.1 The NAAQS Analysis

To be performed at a later date if a full impact analysis is required.

7.2.2 The Increment Analysis

To be performed at a later date if a full impact analysis is required.

7.2.3 AAAQG Pollutant Analysis

Since the combustion turbines wil l  operate using natural gas,

emissions of hazardous air pollutants (HAP) Hom the proposed facility are

expected to be minimal. A breakdown of individual and total HAP emissions

from the proposed facility will be provided in the PSD permit application

submittal to Maricopa County. If emissions of any single HAP are above the

major source threshold of 10 tons per year, then a HAP assessment will be

conducted. As appropriate, modeling results will be compared with Arizona

Ambient Air Quality Guidelines to evaluate compliance.

PSD MODELING PROTOCOL SUPPLEMENT
Gila Bend Power Generation Station
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ADDITIONAL IMPACT ANALYSIS

8.1 GROWTH ANALYSIS

Growth analysis for ire Facility will be performed only if a full

impact analysis is required by Maricopa County. Growth analysis estimates

the secondary emissions, which is a projection of the associated industrial,

commercial, and residential source growth that will occur within the area due

to the Facility. This information is used in a full impact analysis.

\

8.2 SOILS AND VEGETATION ANALYSIS

Ambient concentrations of criteria pollutants below the secondary

national ambient air quality standards will not result 'm handful effects for

most types of soils and vegetation. If the estimated concentrations exceed the

secondary national ambient air quality standards, soils and vegetation

analysis will be conducted.

8.3 VISIBILITY IMPAIRMENT ANALYSIS

•

In thevisibility impairment analysis, the Facility is concerned with

impacts that occur within the area affected by the estimated emissions.

Components of a visibility impairment analysis are:

a determination of the visual quality of the area;

an initial screening of emission sources to assess the possibility

of visibility impairment; and

• if warranted, a more in-depth analysis involving computer

models.

•

PSD Monnurec pnorocox. SM>rLEMNNT
Gila Bend Power Generation Station
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ADDITIONAL IMPACT ANALYSIS
L

8.3.1 Level One Screening

The level 1 visibility screening analysis is a series of conservative

calculations designed to identify those emission sources that have an unlikely

potential of adversely aHlecting visibility. The VISCEEN model is proposed

for this first level screening analysis. Calculated values relating source

emissions to visibility impacts are compared to a standardized screening

value. Those sources with calculated values greater than the screening cirteria

are said to have potential v isibil ity impairments. If  potential v isibil ity

impairments are indicated, then the Level 2 analysis is required.

8.3.2 Level Two Screening

Level two screening will be conducted only if required by Maricopa

County.

8.3.3 Level Three Screening

Level three screening will be conducted only if required by Maricopa

County.

8.4 CONCLUSIONS

Only a Level 1 visibility screening is proposed for additional impact

analysis at this mc. Level 2 and 3 screening will be conducted as they

become required by Maricopa County.

There is not a plan to conduct growth analysis or soils and vegetation

analysis. A growth analysis will be conducted if  a full impact analysis

PSD Mom-:Lnvc pnorocox. SUPPLEMENT
Gila Bend Power Generation Station Page 8-2
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becomes necessary. A soils and vegetation analysis will be conducted if the

estimated criteria pollutant concentrations exceed the secondary NAAQs.

PSD MODELING PROTOCOL SUPPLEMENT
Gila Bend Power Generation Station

Page 8-3
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CLASS I IMPACT ANALYSIS

The PSD program provides for extra protection for pristine area of

the United States, such as national parks, forests, and wildlife reiilges. These

areas (Class I Areas) have lower ambient air quality thresholds with respect

to significance levels and allowable impacts. A Class I Area impact analysis

is conducted to predict ambient impacts at Class I Areas located near a

proposed facility. Because there are no Class I Areas within 100 kilometers

of the proposed Facility site, a Class I Area impact analysis will not be

completed. However, the Federal Land Manager'{FLM) may require that

additional analyses be completed to address impacts at nearby Class H

Wilderness Areas located within 50 ldlometers of the site. If necessary, these

analyses will be completed based on iiiture discussions and negotiations wide

the FLM and Maricopa County.

PSD Monumc Pnorocox.Sm°pu~:tv1EnT
Gila Bend Power GenerationStation Page 9- l



S5cTmn 10. 0
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References were provided throughout this protocol.
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APPENDICES

A completed ADEQ Ay: Quality Permit Application - Refined

Modeling Protocol Checklist is attached as an Appendix.

PSD MODELING pRoTocoL SUPPLEMENT
Gila Bend Power Generation Station Page ll-I



Is the Requirement
Sufficiently Addressed?

(J one)
Relined Modeling Protocol Comments

(Headings and Chapters should be labeled as follows:)
Yes No N/A

J 1.1 Site Description

J 1.2 Project Description

J 1.3 Application Forms

J 2.1 Source Designation

J 2.2 Area Classifications

J Baseline Dates

J 2.3.1 Major Source Baseline Date

J 2.3.2 Trigger Date

J 2.3.3 Minor Source Baseline Date

J 2.4 Baseline Area

J .5 Increment Consumption and Expansion

J 3.1 Pre-Application Air Quality Monitoring

J I est-Construction Air Quality Monitoring

J » Meteorological Monitoring

. / A background ConcentrationsI
n»

J I ounce Emissions Inventory.

J A .1.1 The NAASQ kxventory

J 1 .1. The Increment Inventory

J

ADEQ Air Quality Permit Application - Refined Modeling Protocol Checklist

4.1.3 Noncriteria Pollutants Inventory



J 5.1 Regional Topography

J 5.1.1 Simple Terrain

J 5.1.2 Intermediate Terrain

J 5.1 .3 Complex Terrain

J 5.2 Regional Climatology

J 5.3 Regions Meteorology

J 5.3.1 Surface Meteorology

J 5.3.1.1 Wind Speed and wind Direction

J 5.3.1.2 Stability Class

J 5.3.1.3 Data Capture

J 5.3.1.4 Treatment ofCakns

J 5.3.2 Upper Air Data

J 6.1 Modeling Selection

J 6.1.1 Screen Modeling

J 6.1.2 Refined Screen Modeling

J 6.1.3 Reined Modeling

J 6.2 Model Input Defaults/Options

J 6.3 Rural/Urban Classification

J 6.3.1 Land Use Classification

J 6.3.2 Rural Vs Urban

J 6.4 Receptor Network

J 6.4.1 Coarse Receptors

J 6.4.2 Medium Receptors

J 6.4.3 Fine Receptors

J 6.4.4 Tight Receptors

Ar

ADEQ Air Quality Permit Application - Reined Modeling Protocol Checklist

I

1

J 6.4.5 Discrete Receptors



J 6.4.6 Class I Receptors

J 6.4.7 Nonattainment Area Boundary Receptors

J 6.5 Receptor Elevations

J 6.6 Source Characterization

J 6.6.1 Point Sources

J 6.6.2 Area Sources

J 6.6.3 Volume Sources

J 6.6.4 Line Sources

J 6.6.5 Mobile Sources

J 6.6.6 Open Pit/pit Retention

J 6.6.7 Dry Deposition

J 6.7 Source Locations and Parameters

J 6.8 Building Wake Downwash and GEP

$?9.N v Pig.; .~

J 7.1 Preliminary Analysis

J 7.1.1 Preliminary Impact Determination
J 7. 1 .2 Sources Within Area ofknpact

J .1.3 Sources Omitted

J 7.1.4 Significant Impacts

J .2 Full Impact Analysis

J 7.2.1 The NAAQS Analysis

J .2.2 The Increment Analysis

J

"1 -3.-r-wr

• .3 AAAQG Pollutant Analysis

J oath Analysisn I

J of s and Vegetation Analysisv
s

J xslbility Impairment Analysis4
• »

J .1 Level One ScreeningI•

ADEQ Air Quality Permit Application - Refined Modeling Protocol Checklist



J 8.3.2 Level Two Screening

J 8.3.3 Level Three Screening

J 8.4 Conclusions

J 9.1 Clas I Increments

J 9.2 Air Quality Related Values

J 9.2.1 Flora and Fauna

J 9.2.2 Water

. / 9.2.3 Acid Deposition

J 9.3 Visibility Impact Analysis

J Minutes from pre-application meetings

J Copies of all correspondence

ADEQ Air Quality Permit Application - Refined Modeling Protocol Checklist



2.17 AMBIENT Am QUALITY ANALYSIS

This section contains a new ambient air quality analysis as a result of equipment changes

and modification to equipment locations. In addition, this section contains computer

output for the visibility impact modeling analysis. This section supersedes the Reference

7 materials in the Application.

Gila Bend Power Generation Station
September, 2000 4

Air Quality PermitApplication Addelndumn No. I
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AMBIENT AIR QUALITY ANALYS1S

INTRODUCTION

As a proposed new major source of air pollution to be located in an

attainment area, the proposed Gila Bend Power Generation Station (GBPGS) is

subject to the Prevention of Significant Deterioration (PSD) regulations prescribed

under 40 CFR Part 52.21. As part of the permitting process, die PSD regulations

require an assessment of the ambient air quality impacts resulting from the

proposed facility's operations. To address these requirements, an air quality

analysis has been completed and is described in the sections below.

The proposed GBPGS will be located approximately 70 miles southwest

of Phoenix in the town of Gila Bend, Arizona. This area is currently in attainment

with all established National Ambient Air Quality Standards (NAAQS). The

pollutants emitted by the facility subject to review under the PSD regulations, and

for which NAAQS have been established, are nitrogen dioxide (NO2), carbon

monoxide (CO), sulfur dioxide (SON), and particulate matter (}>M,0). Therefore,

an air quality analysis was performed for each of these pollutants. Additionally,

an analysis was performed for emissions of formaldehyde (HCHO) Hom the

proposed facility to evaluate compliance with Arizona Ambient Air Quality

Guidelines (AAAQGS)~

A revised modeling protocol dated August 4, 2000 was submitted and

approved by the Maricopa County Environmental Services Department, Air

Quality Division on September 6, 2000. The revised modeling protocol, as

presented in Reference 6 of this Application Addendum No. 1, was developed to

outline dispersion modeling procedures in accordance with the Guideline on Air

Oualitv Models (40 CFR 51, Appendix W) and the New Source Review

Workshop Manual(USEPA, 1990).

TheNew Source Review Workshop IV[anua,l(USEPA, 1990) describes two

levels of modeling analyses required for NSR/PSD applicants: preliminary and

7.1

GILA BEND power GENERAHON STANON
Air Quality Permit Application Addendum No. I
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AMBIENT AIR QUALITY ANALYS1S

refined. The preliminary analysis (or significance analysis) is conducted to

estimate impacts on ambient air quality firm the proposed source alone. Results

from the preliminary analysis are used to determine if a refined (full impact)

analysis is necessary and to then define the significant impact region for the Mll

impact analysis. A full impact analysis is performed for each pollutant that

exceeds its PSD significant impact level. The full impact analysis is more

complex than the preliminary analysis because it considers the combined impact

due to emissions from the proposed source, existing sources in the impact area,

and growth (industrial, residential, and commercial) that accompanies the new

source.

CLASS II AREA ANALYSIS

The sections presented below describe the medlodology used and

summarize the results obtained from the Class II area modeling analysis

completed for the proposed GBPGS.

7.2

7.2.1 Model Selection

The EPA Guideline on Air Oualitv Models describes appropriate models

and techniques for use in regulatory applications depending upon source types,

receptor elevations, and building downwash potential and averaging times. Model

selection should be based upon consideration of each of these characteristics for a

given project. For the GBPGS, the modeling addresses impacts &om point

sources in simple and complex terrain and for short-term and annual averaging

periods. Therefore, the Industrial Source Complex model in the short-term mode,

known as ISCST3 (version 00101) was used as recommended by EPA.

GILA BEND Power GENSNAT1ON STANON
Air Quality Permit Application Addendum No. I Page R7-2
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AMBIENT AIR QUALITY ANALYS1S
I

The ISCST3 model requires four basis types of input data including source

data, meteorological data, receptor data, and model options. Each type of input

data used in the modeling effort is described in the sections below.

7.2.2 Source Data

The GBPGS will consist of  three-combined cycle combustion turbine

generators (CTGs) with duct burners, one cooling tower, and one auxiliary boiler.

The combustion turbine generators, the duct burners, and the auxiliary boiler will

be fired exclusively with natural gas. Other emission sources planned for use at

the facility include one emergency diesel generator and one diesel fire pump. The

emergency diesel generator and diesel f i re pump were not included in the

modeling analysis since they wil l  be used on a l imited basis in emergency

situations. A site plan showing the layout of the proposed equipment at the site is

presented in Section 1.0 of this Application Addendum No. 1 in Figure 1-2.

The proposed GBPGS will have the potential to emit various criteria air

pollutants including NOt, CO, SO2, PMI0, and also smaller quantities of hazardous

air pollutants (I-IAPs). For purposes of comparison to the PSD significance level

and for conservatism, NO, emissions from the turbines are assumed to convert

entirely to NO, in the atmosphere. Modeling was performed for each of the four

criteria pollutants to identify the maximum predicted concentrations for

comparison with established significant impact levels. Also, since potential

emissions of formaldehyde from the proposed facility will exceed major HAP

source levels (10 tons per year), a modeling analysis was completed to evaluate

facility compliance wide established AAAQGs for formaldehyde.

Table 7-1 summarizes the source data used for the modeling analysis

including stack parameters and emission rates. The stack parameters and emission

rates used represent conservat ive, "worst-case" values f rom a model ing

GILA BEND Powlan GEN1~:RANON STANON
Air Quality Permit Application Addendum No. 1
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Stack Diameter, ft 18 18 18 30 2I
Temperature (deg. F) 188 183 70 450

2091

1832 I I
Exit Velocity (ft/s) 70 46.3 3530

67.2 l

4632

165

24.7no, I NA 3.11

4.8son I NA

28PM\0 I 2.07

HCHO
1.2'

0.882I NA

0.03

0.26

0.002

0.26

TABLE 7-1

MODELING INPUT DATA

GILA BEND POWER GENERA TION STA TION
GILA BEND,ARIZONA

Stack Height, it 165 165

l W l lulu' III l flu

CO 69.8 3.95

Notes:
1. "Worst-case" formaldehyde stack temperature, stack exit velocity, and emission rate for the l-hour significance

analysis.
"Worst-case" formaldehyde stack temperature, stack exit velocity, and emission rate for the 24-hour and the
annual significance analyses.

GILA BEND POWER GENERATION STATION
Table 7-1Air Quality Permit Application Addendum No. I
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perspective considering all proposed operating load conditions. The stack

parameters and emission rates for the 'Worst-case" condition are based on turbine

performance values for different ambient air temperatures. A screening analysis

was conducted to determine the "worst-case" load/temperature scenario using both

years of meteorological data for each pollutant.

7.2.3 Meteorological Data

Based on guidance from the Department arid USEPA Region IX, the

meteorological data, which is representative of the atmospheric dispersion and

climatological conditions at the facility site, is from a nearby meteorological

station (Pacificorp station). This data consists of surface data collected at the Gila

Bend Municipal Airport &on 1994 -1995, and upper air (mixing height) data

collected at the National Weather Service (NWS) Station in Tucson, Arizona ham

1994 - 1995. According to the Panda Gila River PSD/Title V Application, the

data were gathered in accordance with the U.S. Environmental Protection Agency

On Site Meteorological Program Guidaneefor Regulatory Modeling Applications

(USEPA l993a). The meteorological tower was located approximately 7.8 miles

east from the proposed Gila Bend Power Generation Site.

7.2.4 Receptor Data

Coarse, medium, and ire Cartesian receptor grids were used to complete

the Class H area impact analysis. To define the receptor grid size, an initial

analysis was performed using a coarse grid and a medium grid. The coarse grid

extended out 20 ldlometers in each direction &on the proposed site location with

receptor spacing of 1 ldlometer. The medium grid extended out 3 kilometers in

each direction &om the proposed site location with receptor spacing of  200

meters. Terrain elevat ions were derived f rom 7.5-minute Uni ted States

GILA BEND POWER Gx~:nsRAT1on STANON
Air Quality  Permit Application Addendum No. 1 Page R7-4
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_I

Geological Survey (USGS) digital elevation models (DEMs) for Gila Bend,

Smurr, Theba, Cotton Center, Citrus Valley East, and Citrus Valley West,

Arizona. Two years of meteorological data from the Pacificorp station (Gila Bend

Municipal Airport) was used in this analysis (as discussed above in Section 7.2.3).

The results obtained from the initial analysis indicate that maximum impacts

occur either at the facility's fencelike or within 10 kilometers from the site.

Based on results from the initial coarse grid and medium grid analysis and

to ensure that the locations of maximum impacts were identified, fine grids

(minigrids) were added to the model setup. The minigrids centered on coarse grid

or medium grid maximum impact receptor locations. If the location of maximum

impact was located in the coarse grid, the minigrid extended out l ldlometer in

each direction from the point of maximum impact. If the location of the

maximum impact was located in die medium grid, the minigrid extended out 200

meters in each direction from the point of maximum impact. Receptor spacing of

100 meters was used for all minigrid receptors, Similar to the coarse grid and

medium grid set~up, terrain elevations for the minigrid receptors were derived

firm 7.5-minute USGS DEMs for Gila Bend, Smuir, Theba, Cotton Center, Citrus

Valley East, and Citrus Valley West, Arizona. In addition to the grids discussed

above, discrete receptors were placed along the proposed facility's fencelike using

50-meter spacing. The terrain elevations for the fencelike receptors were also

derived from the 7.5-xninute USGS DEMs for GilaBend, Smurr, Theba, Cotton

Center, Citrys Valley East, and Citrus Valley West, Arizona.

The results from the coarse, medium, and Ere grid analyses indicate that

all maximum predicted impacts occur within 1.2-kilometers of the proposed site

location with the exception of l-hour impacts Nom CO and formaldehyde, and 3-

hour impacts from SON. These impacts are predicted to occur at receptors located

within 10 kilometers of the site.

GILA BEND POWER GENERATIQN STANON
Air Quality Permit Application Addendum No. I Page R7-5
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7.2.5 Model Control Options/BPIP Analysis

The ISCST3 model contains certain user~specified options. Following

USEPA guidance, the regulatory-default options were selected by not selecting

the user-specified options. These default options include buoyancy-induced

dispersion, final plume rise, the effects of stack-dip downwash, and calm wind

processing. The switch for "missing data processing" was selected since site

specific meteorological data was used which had some data missing. According

to the Panda Gila River PsD/Title V Application, the Pacificorp surface

meteorological data capture rate (1994-l995) is greater than 90 percent.

The proposed plant site (as shown in Section 1.0, Figure 1-1 of this

Application Addendum No. 1) is located in Gila Bend, Arizona. This area in

southwestern Arizona (70 miles soudiwest of Phoenix) is a sparsely populated

rural area with fallow agricultural land covering the majority of the area in the

vicinity of the site. Since the area around the proposed site is predominantly meal,

the rural option was selected for the modeling.

The ISCST3 model also has the ability to include effects of building wades

on the dispersion of plumes released from exhaust stacks using the Building

Prof i le Input Program (BPIP) (USEPA, 1993). BPIP incorporates building

downwash guidance into a computer program that calculates building heights

(BH) and projected building widths (PBW). When an emission source height is

less than the Good Engineering Practice (GEP) stack height and the source is

located wi thin a region of  bui lding inf luence,  di rect ion-speci f ic bui lding

dimensions are included in the modeling analysis for calculating wake and

downwash concentrations. Since the proposed stack heights are below GEP stack

heights, an analysis of building downwash and wake effects was conducted.

GlLA BEND Power GENERAHON STANON
Air Quality Permit Application Addendum No. I
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To determine whether potential building downwash effects might occur,

the combustion turbines and other structures to be located at the site were

evaluated. All structures of sufficient size (heights greater than or equal to 40

percent of the stack heights) were incorporated into the model. BPIP was utilized

to determine the direction-specific downwash data, which were then included as

part of the ISCST3 modeling.

7.2.6 Cavity Analysis

A cavity effect analysis was performed for the GBPGS using the EPA-

approved SCREENS model. Dimensions of the on-site struchires were input into

the SCREENS model to obtain cavity heights and cavity distances. Then,

emission stacks with heights below the predicted cavity heights and located within

the cavity zones were identified and SCREEN3 was used to determine cavity

effects for these stacks. Results from the cavity analysis indicate that cavity

effects will not occur beyond the fencelike. Therefore, cavity effect concentration

values were not considered in determining maximum impacts for the proposed

facility.

7.2.7 Class II Area Analysis Results

A Class H area preliminary modeling analysis was completed to determine

maximum facility knpacts on ambient air quality for comparison with the

established PSD significance levels. Coarse, medium, and line grid model runs

were executed to identify the maximum impacts for all pollutants and averaging

periods considering two years of meteorological data

Table 7-2 presents a summary of the maximum impacts for the GBPGS

along with the PSD significance level for each pollutant of concern. Detailed

results tables for each pollutant, averaging period, and years examined are

GNLA BEND POWER GENERATION STANON

Air Quality Permit Application Addendum No. 1
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CO
8-hr 16.3 500

1-hr 40.7 2000

son

Annual 0.042

24-hr 0.35

3-hr 2.00

PM,
Annual 0.43

24-hr 5.17

no, Annual 1

PSD (`LA>s ll AREA
SlG\lFl(IAx(TF LE\EL

(ug/m3)

1

5

25

1

5

TABLE 7-2

CLASS II AREA MODELING ANALYSIS RESULTS

GILA BEND POWER GENERA TION STA TION
GILA BEND, ARIZONA

0.49

I

GILA BEND POWER GENERATION PROJECT
Air Quality Permit Application Addendum No. 1

Table 7-2
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included in Appendix F. As shown in Table 7-2, the maximum predicted impacts

are below the PSD significance levels for all pollutants and averaging periods of

concern. Therefore, a full impact modeling analysis is not required in accordance

with PSD modeling guidance.

An analysis was also completed to evaluate compliance with AAAQGs

established for formaldehyde based on three averaging periods. As shown in

Table 7-3,  max imum predicted impacts are below die AAAQGs for each

averaging period.

CLASS I  AREA IMPACT ANALYSIS

The PSD program provides for extra protection for pristine areas of the

United States, such as national parks, forests, and wildlife refuges. These areas

are designated as Class I areas, and have lower ambient air thresholds with respect

to significance and allowable impacts. Criteria have been proposed for SO2, PM10»

and NOt within Class I areas. Since there are no Class I Areas within 100

kilometers of the proposed site location, a Class I Area impact analysis was not

performed.

7.3

AIR QUALITY ANALYSIS SUMMARY

An air quality analysis was performed for the proposed GBPGS in

accordance with the modeling protocol approved by Maricopa County. The

analysis involved determining maximum impacts on ambient air quality ham

emissions of NOt, CO, SO2, PM10, and formaldehyde based on the operation of

three combined cycle combwNon turbines with duct burners, one cooling tower,

and one auxiliary boiler at the proposed facility. Maximum predicted impacts

were determined using the ISCST3 model. The maximum predicted impacts were

compared with applicable PSD significance levels for criteria pollutants and

7.4

GILA BEND porn GENERAHQN STATION
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24-hr 0.092 12

200.676

0.012 0.08

TABLE 7-3

FORMALDEHYDE MODELING ANALYSIS RESULTS

GILA BEND PO WER GENERA TION STA TION
GILA BEND, ARIZONA

Annual
Formaldehyde

(HCH0)
1-hr

GILA BEND POWER GENERATION STATION
Air Quality Permit Application Addendum No. I

Table 7-3
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established AAAQGs for formaldehyde. For all pollutants of concern, the

maximum predicted impacts are below the applicable significance levels and

standards. Therefore, the analyses demonstrate that the GBPGS will comply wide

all applicable air quality standards.

G11.A BEND Powlan GENERATION STAHON
Air Qual i ty  Permit  Appl icat ion Addendum No. 1
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APPENDIX F

AIR QUALITY ANALYSIS _ ADDITIONAL INFORMATION

Included in this appendix to Section 6.0 (Air Quality Analysis) are the following:

1) Modeling Input Table for the Class ll Analysis

2) Results Tables for the Class II Area Analysis

3) List of Modeling Analysis Disk Contents



3.11Auxiliary Boiler
(1 unit)

3.95 0.03 0.002 0.26 0.26

Cooling Tower

(1 unit)

N A ' NA* NA* NA* 2.07 1.36

Emission Source Nitrogen

Oxides

24.7
Combined Cycle CT Generator

(3 units)
4.8 283

NOx 678 165 188 70 18

C O 678 165 188 70 18

S 02 678 165 188 70 18

H C H O 678 165 209'

183*

612'

46.32

18

PMl0 678 165 183 46.3 18

Auxiliary Boiler (1) 678 95 450 35 2.0

Cooling Towers (1 unit, 12 cells) 678 50 70 30 30

Aux. Boiler Bldg. 678 20 15 7

Control Bldg. 678 to 19 13

Emergency Generator Building 678 15 10 4

Cooling Tower 678 50 ex 37.9

Steam Generator #1 678 30 39 19.1

Water Treatment Building 678 20 37.9 15

Water Storage Tank #1 678 40 35

Water Storage Tank #2 678 40 35

Supply/Maintenance Building 678 30 36.2 22

Administration Building 678 25 28

Combined Cycle CT Generator (3) 678

S UM M AR Y  OF  E M I S S I ON R AT E S ,  S T AC K  PAR AM E T E R S ,  &  BUI L DI NG  DI M E NS I ONS

INC Dispersion Modeling Analysis for Gila Bend Power Generation Project

69.8
0.88

Notes:

l. This is the formaldehyde emission mM used for the 1-hour significanceanalysis basedon "worst-case"base load model runs.

2. This is the formaldehyde emission me used for the 24-houra.nd annual significance analyses basedon "worst-case" base load model ms.

3. This is the emission rateusedin the modeling analysis based on the "worst-case" base load modelruns and is not necessarily themaximumemission rate.

4. NA = Not Applicable.

Combined Cycle CT Generator (3)

Notes:

l. This is the stack temperature and stack exitvelocity usedfor the l-hour significance analysis basedon "worst-case" base load model runs.

2. This is the stack temperature and stack exitvelocity used for the 24-hour andannual signilicancc analyses basedon "worst-case"base load model runs.

55 72 18.3

Gila Bend Power Generation Project

PSD Permit Application Addendum No. I
09/25/z000

3962-001



0.43 0.49 1

12.1

40.7

16.3

39.5

500

2000

0.040

0.34

1.64

0.042

0.35

2.00

I

5

25

0.42

3.73

0.43

5.17

I

5

0.011

0.090

0.673

0.012

0.092

0.676

SUMMARY OF MODELED CONCENTRATIONS
ISC3 Dispersion Modeling Analysis for Gila Bend Power Generation Project

13939; . . 3
° All concentrations are in Ag/m .
** Bold concentrations represent the maximum concentration for that averaging period.

09/25/2000



MODELING ANALYSIS DISK CONTENTS

PSD PERMIT APPLICATION s AIR QUALITY ANALYSIS
GILA BEND POWER GENSRAT\ON STATION

The enclosed modeling analysis compact disk contains the following folders and files:

1. Bpip folder

Files (4)1 bpi, bio, dot, & wok

2. DEMs folder

7.5-minute degree subfolder
Files (6): 32112h6.dem, 32112h7.dem, 32112h8.dem, 33112a6.dem,

33112a7.dem, & 33112a8.dem

3. Metdata folder

Files (2): Panmet94.asc and Panmet95.asc

4. Turbtest folder (Combined Cycle CT Generators "worst-case" base load condition
model runs

Folders (5):

Files:

COtest, HCHOtest, NOxtest, PMtest, & SO2test

dot and let files for 8 separate load conditions for 1994 and
1995 met data. Some bpi, bio, and wok files are also
included.

5. Psdsig folder (class ll area modeling analysis)

Folders (5): co, HCHO, NOx, PM, & SO2

Files (It and dot files set up with coarse grid and medium grid receptors)
Example: <pollutant name>_<metdata yea/'>.lst & .dot

Files (It and dot files with minigrid receptors set up around maximum impact
locations)
Example: <pollutant name>_<metdata yearmg>.lst &.dot



Backgrnd Theta Azi Distance Alpha Chit Plume

Baekgrnd Theta Azi Distance Alpha Chit Plume

Astzerisks (*) indicate plume impacts that exceed screening criteria

Primary Part
Soot
Sulfate

SKY 10 o 157 .
SKY 140 , 157 .
TERRAIN lO . 84 .
TERRAIN 140. 84 .

*** User-selected screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NOT)
Primary NO2
Scot
Primary SON

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle-
Stability: 6
Wind Speed: 1.00 m/s

Maximum visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E

Transport Scenario Specifications

PARTICLE CHARACTERI STICS
Density Diameter

:_- ==:=====

visual Effects Screening Analysis for
Source: GBPGS
Class I Area: north Maricopa Man Wilde

2 . 5

2 . 0

1 . 5

100 . 28

77 | 21

. 00

. 00

. 00

36.0
36. 0
18 .5
18 .5

LB /HR
LB /HR
LB /HR
LB /HR
LB /HR

R E S U L T S

11.
11 |
84 .
84 I

6

1

4

2.00 26.177*
2.00 6.3441
2.00 33.l20*
2.00 2.248*

===: =====

.04 ppm
225.00 km
18.50 km
18.50 km
36.00 km
11.25 degrees

Chit Plume
=::== ===-=

z===::===:===

Chit Plume
l:=== ===-=

==l:====:=-==

, D5

. 05

»05

. 05

Contrast

Contrast

.620*
-.201*
.230*
.019

SKY 10 ,
SKY 140 -
TERRAIN 10 .
TERRAIN 140 .

1 n 0

1 u 0

1 . 0

1 . 0

168.
16B ,
168 .
16a.

2.00 59.881*
2.00 18.966*
2.00 59.l28*
2.00 25.0541

I 05

| 05

1 0s

. 05

1.794*
- .513*
.69l*
.504*



Backgrnd Theta

Backgrnd Theta Azi Distance Alpha Crib Plume
==-=:=-=

Asterisks (*) indicate plume impacts that exceed screening criteria

Primary Part
Scot
Sulfate

SKY 10 . 132 I
SKY 140 a 132 .
TERRAIN 10 . 84 1
TERRAIN 140. 84.

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NO2)
Primary NO2
Soon
Primary SON

Background Ozone:
Background Visual Range-
Source-observer Distance:
Min. source-Class I Distance;
Max. source-Class I Distance:
Plume-source-Observer Angle:
Stability: 6
Wind Speed: 2.00 m/s

Maximum Visual Impacts OUTSIDE Class
Screening Criteria ARE Exceeded

Delta E

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E

Transport Scenario Specif i cat i ons

Azi Distance Alpha Chit Plume

PARTI CLE CHARACTERISTICS
Density Diameter

Visual Effects screening Analysis for
Source: GBPGS
Class I Area: signal Mountain Wilderne

2 . 5
2 . 0
1 . 5

100 . 28
77 .21

. 00

. 00

.00

31 . 0
31 , 0
25. 0
25 1 0

LB /HR
LB /HR
LB /HR
LB /HR
LB /HR

R E s U L T S

37¢
37 |
BE.
84 1

6
1
4

2.00 6.893*
2.00 1.651
2.00 16.976*
2.00 .8B0

===:===-=-=

.04 ppm
225.00 km
25.00 km
25.00 km
31.00 km
11.25 degrees

I Area

Contrast

Chit Plume
=a::l:= iI:--=

Chit; Plume
==-= =====
0 05
.05
o 05
. 05

Contrast

.149*
°-048

.112*

.009

SKY 10 .
SKY 140 .
TERRAIN 10 .
TERRAIN 140 .

0.
0.
0.
0.

1 . o
1 o 0
1 n 0
1 . o

16B u
168 .
168 .
168 .

2.00 43.'706*
2.00 l1.505*
2.00 46.869*
2.00 14.197*

.05
n 05
05

n 05

1.154*
-.336*
.53B*
.280*



Backgrnd Theta

Backgrnd They

Astzerisks (*) indicate plume impacts that exceed screening criteria

Primary Part
Soot
Sulfate

SKY 10 .
SKY 140 ,
TERRAIN 10 ¢

TERRAIN 140 ,

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NO2)
Primary NO2
Scot
Primary SON

Background Ozone-
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-class I Distance:
Plume-Source-Observer Angle:
Stability: 6
wind Speed: 2.00 m/s

Maximum visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E

a Azi Distance Alpha Chit Plume

154 ,
154 .
84 s
84 .

Transport Scenario Specif i cat i ons

Ali Distance Alpha Chit Plume

PARTI CLE CHARACTERISTICS
Density Diameter

Visual Effects Screening Analysis for
Source: GBPGS
Class I Area: South Maricopa Man Wilde

2 . 5

2 . 0

1 . 5

100 n 28
77 . 21

. 00

.00

. 00

47 . 0
47| 0
27 . 5
27| 5

LB /HR
LB /HR
LB /HR
LB /HR
LB /HR

R E s U L T S

15.
15 .
84 |
84.

6

4

-=-:=-=====

2.00 11.149*
2.00 2.338*
2.00 15.695*
2.00 .813

.04 ppm
225.00 km
27.50 km
27.50 km
47.00 km
11.25 degrees

Chit Plume
- = = = = : = - - z z :

Chit

, 05
. 05
| 05
1 05

Contrast

Contrast

plume

.239*
- 078*
.107*
.009

:===

SKY 10 .
SKY 140 .
TERRAIN 10 ,
TERRAIN 140 .

0.
0.
0.
0.

1. 0
1 u 0

1 . 0

1 . 0

168 s
168 .
168 \
168 o

2.00 42.7B0*
2.00 l1.138*
2.00 44.544*
2.00 13.714*

s 05
.05
u 05
.05

1 .l07*
_ .322*
.513*
.2'76*



Backgrnd Theta Azi Distance Alpha Crib Plume

Asterisks (*) indicate plume impacts that exceed screening criteria

Primary Part
Soot
Sulfate

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NOT)
Primary NO2
Soot
Primary SON

Background Ozone-
Background Visual Range~
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-class I Distance:
Plume-source-Observer Angle:
Stability: 6
wind Speed: 2.00 m/s

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E

Transport Scenario Specifications

PARTICLE CHARACTERISTICS
Density Diameter

Visual Effects Screening Analysis for
Source: GBPGS
Class I Area; Woolsey Peak Wilderness

2 . 5

2 . 0

1 . 5

100 u 28
77 . 21
. 00
I 00
. 00

LB /HR
LB /HR
LB /HR
LB /HR
LB /HR

R E S U L T s

6

1

4

--=========

.04 ppm
225.00 km
11.50 km
11.50 km
25.50 km
11.25 degrees

Chit Plume
====-==-====
Contrast

SKY 10 . 160 .
SKY 140 . 160 u
TERRAIN 10 . 160 .
TERRAIN 140 . 160 |

25.5
25 .s
25.5
25 .5

9.
9.
9.
9.

2.00 21.074*
2.00 5.151*
2.00 40.537*
2.00 5.724*

| 05
. 05
1 OS

n 05

.494*
- .160*
.386*
.080*

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast
=--_==:==== =====-======

Backgrnd Theta Azi Distance Alpha Chit Plume Crib: Plume
=:= ==:: ==:= ===-= ==== -===:=

SKY 10 .
SKY 140 -
TERRAIN 10 .
TERRAIN 140 0

1.0
1 , 0
1. 0
1 ¢ 0

168 .
168 .
168 o
168 .

2.00 49.715*
2.00 14.072*
2.00 64.485*
~2.00 17.823*

I 05

¢OS

o 05
. 05

1.417*
- .412*
. 690*
.267*
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HARGIS + ASSOCIATES, INC.
HYDROGEOLOGY • ENGINEERING

14OO East Southern Avenue, Suite 620
Tempe, AZ 85282-5679
Phone: 480.345.0888
Fax: 480.730.0508

November 1, 2000

VIA HAND DELIVERY

Mr. Thom Shelton
Development Manager
INDUSTRIAL POWER TECHNOLOGY
2227 Capricorn Way, Suite 101
Santa Rosa, CA 95407 A

Re: Summary of Aquifer Testing Activities; Proposed Gila Bend Power Project_ Gila Bend, Arizona.

Dear Mr. Shelton:

This letter report has been prepared to summarize the methods and results of aquifer testing activities
conducted on behalf of the Gila Bend Power Partners LLC (GBPP) by Hargis + Associates, Inc. (H+A) at
the proposed Gila Bend Power Plant (the proposed plant) site. The proposed plant will be located in the
Town of Gila Bend, Arizona, within Section 19 of Township 5 South, Range 5 West (C-5-5) of the Gila and
Salt River Baseline and Meridian (Figure 1).

Originally, a 3-5 day constant rate aquifer test was to be conducted at the site. However, due to pumping
equipment malfunctions, the pumping portion of the aquifer test was limited to approximately 24 hours.
This 1-day aquifer test was conducted during the period October 25 through October 27, 2000. This letter
report summarizes the results of the 1-day aquifer test.

PURPOSES AND SCOPE

The purposes of the aquifer testing activities were to: 1) provide estimates of the aquifer transmissivity (T)
of the upper basin fill in the area of the proposed plant, and 2) provide information on groundwater quality
in the area of the proposed plant.

Groundwater will be used to meet water demand for the proposed plant. Selected site wells and/or newly
constructed wells, will serve to supply groundwater to the proposed plant. Groundwater modeling was
conducted as part of an application for a Certificate of Environmental Compatibility for the proposed plant.
Groundwater modeling was conducted to evaluate the impacts to the local groundwater table by pumping
site wells to meet water demand. Aquifer hydraulic properties used in the groundwater modeling were
determined by the examination of drillers logs of area wells. Aquifer testing was conducted to verify
and/or revise the aquifer T used in the groundwater modeling. Water quality data collected during the
aquifer testing activities can be used to begin to evaluate plant water supply treatment methodologies.

The scope of the aquifer testing activities included:

• Clearing access routes to selected site wells,

gbppletter OtherOffices:
Tucson, AZ
San Diego, CA



88 HARGIS + ASSOCIATES, INC.

Mr. Thom Shelton
November 1, 2000
Page 2

Conducting video surveys of selected site wells,
Performing well rehabilitation (cleaning); and
Conducting a constant rate aquifer test and collecting a groundwater quality sample.

All earthwork, video surveys, and well rehabilitation activities were conducted by Gilbert Pump, Phoenix,
Arizona (Gilbert). The results of these activities will be summarized under separate cover.

A 500-horsepower diesel engine driven turbine pump was installed in well (C-5-5)19aba (the pumped well)
by Gilbert to conduct the constant rate aquifer test (Figure 2). The pumped well was selected based on its
relatively good overall condition, its proximity to the proposed plant, and its proximity to other wells to
serve as observation wells. The pumped well was pumped at an average rate of approximately 1,767
gallons per minute for 1,397 minutes. Gilbert personnel monitored the pumping rate at the pumped well
each half hour. Drawdown and recovery were monitored in the pumped well with electronic sounders by
H+A personnel. Discharge water was directed away from the pumped well, other wells, and access
roads, to stormwater collection areas along Sisson Road.

Wells (C-5-5)18ddc and (C-5-5)18ddd sewed as observation wells during the aquifer test (the observation
wells). Observation wells (C-5-5)18ddc and (C-5~5)18ddd are located approximately 700 feet north, and
approximately 1,425 feet northeast of the pumped well, respectively (Figure 2). Drawdown and recovery
were monitored in each of the observation wells with electronic sounders by H+A personnel.

RESULTS OF THE AQUIFER TEST

Drawdown and recovery data were collected at the pumped wet! and the two observation wells. The
following sections discuss the results of the analyses of the drawdown and recovery data.

Pumped Well

Drawdown and recovery graphs for the pumped well have been provided (Figures 3 and 4). Drawdown at
the pumped well was 300.65 feet at the end of pumping. Drawdown data for the pumped well could not be
analyzed due to fluctuations in the amount of drawdown. Recovery data for the pumped well were
analyzed for T using the Jacob straight-line method (Table 1). T was determined to be approximately
12,000 square feet per day (ft2/d) based on the recovery data.

Observation Wells

Drawdown and recovery graphs for the two observation wells have been provided (Figures 5 through 8).
Drawdown at observation well  (C-5-5)18ddc was 0.17 feet at the end of pumping. Drawdown at
observat ion wel l  (C-5-5)18ddd was 2,94 feet at the end of pumping. Data for observation well
(C-5-5)18ddc could not be analyzed for T or storativity (S) due to an insufficient amount of drawdown.
Drawdown and recovery data for observation well (C-5-5)18ddd were analyzed for T and S using the
Jacob straight-line method (Table 1).

T was determined to be approximately 19,000 ft2/d at observation well (C-5-5)18ddd based on the
drawdown data. S was determined to be approximately 0.0021 based on drawdown data collected from

gbppletter



HARGIS + ASSOCIATES, INC.

Mr. Thom Shelton
November 1, 2000
Page 3

observation well (C-5-5)18ddd. T was determined to be approximately 17,300 ft2/d at observation well
(C-5-5)18ddd based on recovery data (Table 1).

RESULTS OF GROUNDWATER SAMPLING

A groundwater quality sample was collected from the pumped well during the aquifer testing activities.
The groundwater quality sample was analyzed for selected common ions and inorganic constituents
(Attachment A). The groundwater quality sample was collected and analyzed using methods and
procedures in accordance with Arizona Department of Environmental Quality and U.S. Environmental
Protection Agency protocols.

4

A review of the groundwater quality sample results indicates that groundwater in the area of the pumped
well is of poor quality (Attachment A). Groundwater is a sodium-chloride type high in total dissolved solids
(TDS). TDS was detected at a concentration of 3,100 milligrams per liter (mg/l). Nitrate as nitrogen was
detected in the groundwater quality sample collected from the pumped well at a concentration greater than
the federal primary maximum contaminant level (MCL) (Attachment A). Total recoverable iron, chloride,
fluoride, sulfate, and TDS were detected in the groundwater quality sample collected from the pumped
well at concentrations greater than their respective federal secondary MCLs (Attachment A). The results
of the groundwater quality sample from the pumped well are similar in nature to groundwater quality
samples collected from other wells in the area.

DISCUSSION OF RESULTS

The results of the aquifer test estimate an average value of T of approximately 16,100 fi2/d and a value of
S of 0.0021 for the site. The average value of T and the value of S are lower than those reported by other
workers for the upper basin fill in the Gila Bend basin. These lower T and S values may be attributable to:

The short duration of the aquifer test.
The observation wells partially penetrate the upper basin till to depths of approximately 400 and
670 feet below land surface. The use of standard aquifer test analytical methods for wells that
partially penetrate aquifer systems can, in some instances underestimate values of T.
Plugged perforations in both the pumped well and the observation wells, this condition results in
increased well loss, low well efficiency, and an underestimation of aquifer hydraulic properties.

Based on these conditions it is likely that properly constructed and maintained, fully-penetrating supply
wells will produce more water with less well loss and higher pumping efficiency.

The results of the groundwater quality sampling indicate that groundwater quality at the site is poor.
Groundwater is a sodium-chloride type high in TDS. This is consistent with the results of groundwater
quality sampling of other wells in the site area. Some treatment of raw groundwater is likely.

gbppletter
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Page 4

REVISED SIMULATIONS

Revised simulations were conducted to evaluate the impacts created by future groundwater withdrawals at
the site. The revised simulations use a hydraulic conductivity (K) value of 20 feet per day (f/d). This K
value is based on the results of the T values from the 1-day aquifer test. This value of K is considered low
for the reasons l isted above. Simulat ions conducted using a K of 20 f /d should be considered
conservative in that the revised simulations will overestimate the amount of drawdown at the site.

An S value of 0.0021 is considered significantly low for the reasons listed above. Simulations conducted
using an S of 0.0021 will create unrealistic estimates of drawdown at the site. Therefore, S values used in
the revised simulations are 0.05 and 0.12. These values are based on the type of materials known to be
present at the site and on estimates of specific yield for unconfined aquifers contained in the literature.

Four pumping scenarios were simulated using the revised K and S values. Pun page was distributed
evenly at four existing well locations at the site. The four pumping scenarios are:

1.
2.
3.

Pumping 10,000 acre-feet per year (of/y), for 50 years, using K of 20 f/d and S of 0.05
Pumping 10,000of/y, for 50years, using K of 20 f/d and S of 0.12
Pumping 15,000 of/y, for 50 years, using K of 20 f/d and S of 0.05
Pumping 15,000 of/y; for 50 years; using K of 20 f/d and S of 0.12

The results of the simulations for the four pumping scenarios indicate that the impacts created by
groundwater withdrawals at the site will not create excessive additional drawdown at or near project area
boundaries. Figures depicting the amount of drawdown based on the four above-referenced pumping
scenarios have been prepared (Figures 9 through 12).

As expected, the maximum amount of drawdown was created for the pumping scenario using an S value
of 0.05 and pumping 15,000 of/y for 50 years (Scenario 3). Even under this conservative condition,
projected drawdown at the four existing project area wells after 50 years of pumping is less than 85 feet.
The projected drawdown at the project area boundary for Scenario 3 ranges from approximately 36 to
50 feet (Figure 11). The minimum amount of drawdown was projected using an S value of 0.12 and
pumping 10,000 of/y for 50 years (Scenario 2). Projected drawdown for Scenario 2 at the four existing
project area wells after 50 years of pumping is less than 55 feet. The projected drawdown at the project
area boundary for Scenario 2 ranges from approximately 20 to 30 feet (Figure 10).

CONCLUSIONS

A review of the 1-day aquifer test data and the revised simulations indicates that pumping groundwater to
serve as a source of water supply will not produce significant drawdown in the area. Assuming these
conservative conditions, i.e. using conservative (low) estimates of K and S in scenario 3 above, additional
drawdown at the site will likely range from approximately 1.2 to 1.7 feet per year, or a total drawdown of
approximately 60 to 85 feet over the 50 year estimated life of the project.

The observed responses and the results of this 1-day constant rate aquifer test indicate that the pumping
rate achieved during the test was adequate to stress the aquifer system and obtain reliable estimates of

4.
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Mr. Thom Shelton
November 1, 2000
Page 5

transmissivity. However, based on the proposed work plan the test was to be conducted for a minimum of
72 hours. Due to pumping equipment problems the test was suspended at approximately 24 hours.
Al though the test  resul ts indicate that  the pumping period was suff icient  to get an est imate of
transmissivity, at your direction the pumping equipment has been repaired and the test will be completed
for at least 72 hours.. A 3-day constant rate aquifer test is currently being conducted at the site. A
separate letter report will be prepared summarizing the results of the 3-day aquifer test when available.

H+A has appreciated this opportunity to provide hydrogeologic consulting services to GBPP. If you have
any questions or comments regarding this letter, or any aspect of either aquifer test, please do not
hesitate to contact me.

Sincerely,

HAR

4

/I

Miohaet R. Long. RG
Principal Hydrogeologist, Director of Arizona Operations

MRL:clt

Enclosures

gbppletter

C.



| Pumped well (C-5-5)19aba

0.0021(a)

WELL IDENTIFIER
TRANSMISSlVlTY

(square feet per day)
STORATIVITY
(dimensionless)

12,000(b) Not applicable
Observation well (C-5-5)18ddc Not determined Not determined
Observation well (C-5-5)18ddd) 19,000(a)

17,300(b)
Average 16,100

0.0021(a)

Not applicable

A g HARGIS + ASSOCIATES, INC.

TABLE 1

SUMMARY OF AQUIFER HYDRAULIC PROPERTIES

(a) Determined using drawdown data
(b) Determined using recovery data
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Client Project ID: GBPP 886 Sampled: 10/26/00
Received; 10/26/00

Rep0rt Numbcr: PJJ0425

Harris & Associates, Inc. - Tempe
1400E. Southern Ave., Ste. 620

Tempe, Az 85282
Attention' Michael Long
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TOTAL RECOVERABLE METALS

Allllyie Method Butch
Reporting

Limit
Mg/I

So mp k
Result

M2/I

Dilution
Factor

Date Date
Extracted Analyzed

Data
Qualifkrs

ND
ND

0.072
ND
2 9
N D

0.043
0.s4
ND
43

0,036

C

ND
ND
14

1
1
I
1
I
l
I
I
I
I
1
I
1
1
1
1

10
l

10/27/00
10/27/00
10/27/00
10/27/00
10/27/00
10/27/00
1 0 m/0 0
10/27/00
10/27/00
10/27/00
10/27/00
10/27/00
10/27/00
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10/27/00
10/27/00
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10/27/w
10/27/00
lOf27/00
10.'27/00
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10/27/00
10/27/00
I0/27/00
10/27/00
10/27/00
I0/2w00
10127/00
10/27/00
I Vi/00

10/27/00
10/27/00

Sample ID: PJJ0425-0l (Well No.1 - Water)
Antimony EPA 200.7
Arsenic EPA 200.7
Barium EPA 200.1
Cadmium EPA200.7
Calcium EPA 200.7
auwmwn EPA 200.7
Copper EYA200.7
Iron 4-:pA 200.7
Lead r8rA 200.7
Magnesium EPA 200.7
Mugaaese EPA 200.7
Mercury UPA 245. I
Nkkcl EPA 200.7
Potassium EPA 258. l
Selenium EPA 200.7
Sian EPA 200.7
S0diu¢l EPA273.1
Zinc EPA20077

t»0I2703
POJ2703
P0/2703
P0/2703
wN 7 0 3
?0/2703
P0/2703
POI2773
{'0/2703
POJ2703
POJ2703
POJ2708
POI2703
POJ2703
POJ2703
POJ2703
P0I2703
POJ2703

0.050
0.050
0.010

0.0050
2.0

0.010
0.020
0. 10

0.050
0.50
0.020

0.00020
0.050

LT
0.050
2.5
50

0.050

ND
43
680
0.13

Beth Price
Project Manager

DEL MAR ANALYTICAL, pH0)nD{ (AZ0426)

PU0425
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Client Project IDS GBPP 886 Sampled: 10/26/00
Received: 10/26/00

Harris & Associates, Inc. - Tempe
1400 B. Svuthcm Ave., Ste. 620

Tempe, AZ 85282
Attmtiou: Michael Long

Repor1 Number: P/J0425

l  H
ll l I u

DISSOLVED METALS

Anllyte Method Batd l
Reporting

Umea
mg/I

Sam pk
Result

N2/ I

Dilution
Factor

Date Date
Exrmctzd Analyud

Data
Qualifiers

0.050
0.050
0.010
0.0050

2.0
0.010
0.020
0. 10
0.050
0.50

l

1

1

I

I

l

l

1

10/27/00
10/27/00
10/27/00
10/27/00
10/27/00
w/2w00
10/27/00
10/27/00
10/27/00
10/27/DD
10/27/00
10/27/00
10/27/00
10/2700
10/27/00
IU/27/00
10/27/00
10/27/00

10/27/00
10/27/00
10/27/00
10/27/00
10/27/00
10.'27/00
10/30/00
10/27/00
10/21/00
10/27/00
10/27/00
10/27100
10/27/00
10/27/00
I0r2w00
l 1/1 /00
10/27/00
10/27/00

C
Sample ID: PJJ0425-02 (Well No.

Antimony, Dissolved

Arabic, Dissolved

Barium, Dissolved

Cadmium, Diwolved
Cnldun, Diuolvod
Chwnu'um, Dissolved
C°PP°f» Dissolved
Iron, Diiulolved

Lad, Dissolved
Magnesium, Dissolved
Manganese,Dissolved

Maowy,Dissolved
Nickel,Dissolved

Potassium, Dissolved
S¢l¢1iumlDissolved

Sllka. oimlvod

Sodium. Dissolved
Zinc. Dissolved

I W ater)
EPA 200.7
BPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 245.1
EPA 200.7
EPA 258.l
RPA 200.7
EPA 200.7
EPA 273. I
EPA 200.7

POJ2703
P012703
P012703
P012703
POJ'2703
P012703
POJ2703
POJ2703
POI2703
POJ2703
poJ2'/03
poI2v08
promos
P0/2703
PGJ2703
POJ2703
?0/2703
P0/2703

0.020
0.00020
0.050

I .0
0.050

z,s
50

0.050

N D
N D

0.o'n
N D
250
N D
N D
0.1I
N D
46

N D
N D
ND
14

N D
42
780
0.14

I
1
I
I
l
I
I
I
10
l

Beth Pace
Project Manager

DEL M AR ANALYTICAL, PHOENIX (AZ 0426)
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(nm) 779844 FAX (Una) 779-15418
law 5059690 tAx (nsnl runs-Anas
(480) 7850043 FAX (4041) 74504051
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Harris &. Associates, Inc. - Tempe
1400 E. Southern Ave,, Ste. 620

Tempe, AZ 85282
Attention: Michael Long

Client Project ID: CBPP 886

Report Nurnb¢r: PJJ0425

Sampled: 10/26/00

Received: 10/26/00

INORGANIC

Aualyfe Method Batch
Reporting

Lhnit

mg

Sam pk
Result

mg/I

Dilution
Facto r

Date
Extracted

Di ¢¢
Ana lazed

ram
Qualifiers

Sam pk ID: PJJ0425 0l (Well N41 - Water)
Alkalinity al CaC03 SM2320B
Clrb0l Dioxide SM4500-COZC
cpl<»rla¢ BPA 300.0
DissolvedSulfkfc SM4$00 S-B,C,D
Fhoridc EPA 300.0
Hardness (CaC03) Sh/123408
Hydmgcn Sulfide SM4500-S-H
Nitr\te~N EPA 300.0
Nitritc-N EPA 300.0
Orthophosphate EPA 300.0

POJ2729

POJZ626
PoJ26l0
P08019

l'0I26l0
90J2.703
P01302 l

PoJ26l0
POJ26lO
POJ26lO

5.0
1.0
50

0.10
0.10
1.0

0.10
LT
1.0
5.0

pH Units

110
25

1300
ND
3.2
sao
ND
l l

ND
Na)

pH Units

I
I

we
l
I
I
l
10
10
10

10/27/00
10/26/00

10/26/00
10/27/00

x0/Z6/00
l0/27/00
10/27/00

10/26/00
l0/26/00
10/26/00

10/27/00
10/26l00

l0/26/00

I0/30/00

10/26/00
10/27/00
10/30/00

10/26/00
l0126/00
10/26/00

Hs,Hr-1

Sample ID: PJJ0425-01 (Well No.1 - Water)
pH EPA 150. 1 POJ2618 NA

ulxhos/cm

8.01

mhos/cm

l 10/26/00 10/26/00 HT-I

Sample Ur PJJ0425-01 (Well No.1 - Water)
Specific Conductance Sm25loB PoJ26ll 2.0 1 10/26/00 10/26/00

Sample ID: PJJ0425-01 (Well Na! - Water)
Sulfate EPA300.0

mg/I

I'0/2610 50
°c

5000

mg/I

610

° C
100 NV26/00 10/26/00

Sample ID' PJJ0425-01 (Well No.1 - Water)
Tcmpcrawro EPA 170. l P0/2614 NA

mg/1

19
we

I I0/w00 10/26/00 I IT-I

Sample ll): PJJ0425-01 (Well N41 I Water)
Total Dlssulved Saliva smzs40c
Total Suspended Solids MPA 1602

P0/2629
P0/2609

100

10
3100

25

I
I

10/26/00

lM6*00

10/26/00
I0/26/09

Beth Price
Project Manager

DEL MAR ANALYTICAL, PHOENIX (AZ0426)

PJJ0425
4 of 17
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Client Project ID; OBPP 886
Sampled: I0/26/00
RcceivW: I 0/26/00Report Number: PJ/0425

Harris & Associates, Inc. - Tempe
1400 E, Southern Ave., Sic. 620

Tempe, AZ 85282
Attention: Michael Long

\)'-4\l LH

DPI Mar/\nalytical

u I -1 -J..n Lfj

Eu; Alum Ava , IMI\l. CA U2151ll
1914 E. Cvukv Br, Suite A, Colon, cn924124

7277 Hayvcdwsh Suer; h-12, Vm Nuys CA M406

M M  C u u p u k n  b ' . .  S U M  M ,  S m O i l g o _  M M \ %
n o  S e a t \ 518 SI . .  541 B - I 20 .  F M M M .  A z 8WM

uL. L_\ u : - t u uu4¢¢uuQuo-~ gr D

( u v ) 261 10442 FAX1949>261 1228
19092 a m4a s 1 F A X  ( wws : u 1u s
(ma l  ws u a u  r *x  (010)  779-1040
less )  m-asus  mx  (a la ;  50s9an9
(48017850043 FAX (4861 M5-Gm1

I I

-J

Alalyto Method Batch

INORGANIC

Reporting Simple
Limit Result
mg/I mg/I

Dilution
Fid nr

Date Date
Extracted Analyzed

Data
Qualifiers

Sample ID: PJJ0425-01 (Well No.1 Water)
Total Kjeldahl Nitrogen SM4500-N-0,C 0013014 050 ND 1 10/30/00 10/3 l/(K)

4

Bosh Price
Project Manager

DEL MAR ANALYTICAL, COLTON (AZ0062)

P/J0425
5 of 17
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TOWN OF GILA BEND

APPLICATION FOR AN AMENDMENT TO THE GENERAL PLAN

DATE FILED: APPLICATION FEE PAID: $0 DEPOSIT PAID: $0

CHECK NO: BANK: RECEIVED BY:

ZONING: Existing Proposed 1-3 and AG Number of Acres

GENERAL PLAN DESIGNATION: Existing:Unplanned Proposed OpenSpace and Heavy Industrial

Property Legal Description, Assessor's Parcel Number, andAddress:

Assessor's Parcel Number: 403-15-049E, 04TH, 049J, 049K, 049L. 049M. 049N, 048

AG 540

T&R, Sec: Township 5S, Range 5W, Section 19

Applicant Name: Gila Bend Planning Commission

Address (mailing and physical):

FAX:

S84P Farms, Paloma Ranch, and US Government

Telephone:

Owner's Name (If other than petitioner):

See Section 3 for full addressesAddress:

Telephone;___

INSTRUCTIONS
The following items must be submitted with the application at the time of filing:

Assessor's Parcel Map(s) showing all properties within 100 feet
A description of the impact of the proposed use will have in relation to the health ,
safety, and general welfare of the occupants of surrounding lands, and consistency
of the proposed amendment with the General Plan outside of the proposed
amendment area,
Vicinity map showing all property within 300 feet by name of owner, a set of mailing
labels for each property owner within 300 feet, and a copy of the vicinity map in an
8%" X 11" format on white paper and on a transparency

Certification:
I certify that the information I have given on this application is true and accurate to
the best of my knowledge.

Applicant's Signature



SECTION 2: IMPACT ASSESSMENT

The site is located on the west side of Citrus Valley Road immediately north of approximately
1.500 acres of land in Section 30, T5S. R5W, that is planned for heavy industrial use_
specifically a commercial landfill. The surrounding lands include a mixture of agricultural and
desert lands. The proposed use of the parcel, Heavy Industrial. is consistent with the General
Plan designation for the adjacent properties within the town limits, which are Heavy Industrial to
the south and Light Industrial to the east.

The site is intended to be developed for a combined cycle power generating facility. There are no
occupants on surrounding lands within 300 feet of the subject parcel and. therefore, impacts to
residents will be minimal. Additional information regarding health. safety, and welfare is
included in the Application for a Certificate of Environmental Compatibility (Gila Bend Power
Partners, LLC, September 2000).

A

s pn~,¢d..4;rst>psI.crIo-4 2
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SECTION 3: MAILING ADDRESSES OF LANDOWNERS

S8<P Farms
205 W. Sonoma Dr.
Litchfield Park, AZ 85340

Paloma Ranch
1999 Avenue of the Stars, Suite 1200,
Los Angeles, CA 90067

United States Government
PO Box 81169
Phoenix, AZ 85068

San Lucy Division, Tolono O'0dham Nation

520 683 2343
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TOWN OF GILA BEND

APPLICATION FOR A CHANGE IN ZONING

DATE FILED:

APPLICATION FEE PAID: $0 DEPOSIT PAID; $0 CHECK NO:

BANK: RECEIVED BY:

General Plan Designation: Unplanned

Property Lena! Description, Assessor's Parcel Number, and Address:

Assessor's Parcel Number: 403-15-049H, 049J, 049K, 049L, 049M,049N, 048

T8»R, Sec: T5S. R5W. Section19, except a portion of the E 1/2 of the E % of Section 19.

ZONING: Existing

Applicant Name: Gila Bend Planning Commission

Address (mailing and physical):

NUMBER OF ACRES 480 AG Proposed 1-3

FAX:Telephone:

Owner's Name (If other than petitioner): S8=P Farms, Paloma Ranch, and US Government

Address; See Section 3 for full addresses

Telephone:_

INSTRUCTIONS
The following items must be submitted with the application at the time of filing:

Assessor's Parcel Map(s) showing all properties within 100 feet.
A description of the impact of the proposed use will have in relation to the health,
safety, and general welfare of the occupants of surrounding lands, and consistency
with the Town's General Plan.
Vicinity map showing all property within 300 feet by name of owner, a set of mailing
labels for each property owner within 300 feet, and a copy of the vicinity map in an
8%" X ll" format on white paper and on a transparency

Certification:
I certify that the information I have given on this application is true and accurate to
the best of my knowledge,

Applicant's Signature



SECTION 2: IMPACT ASSESSMENT

The site is located on the west side otlCitrus Valley Road immediately north of approximately
1.500 acres of land in Section 30. T5S. R5W. that is planned for heavy industrial use.
specifically a commercial landfill. The surrounding lands include a mixture of agricultural and
desert lands. The proposed zoning of the parcel. to 1-3 heavy industrial, is consistent with the
General Plan designation for the adjacent properties within the town limits.

The site is intended to be developed for a combined cycle power generating facility. There are no
occupants on surrounding lands within 300 feet of the subject parcel and, therefore, impacts to
residents will be minimal. Additional information regarding health, safety, and welfare is
included in the Application for a Certificate of Environmental Compatibility (Gila Bend Power
Partners. LLC, September 2000).

A

s ~¢»fq=~n..L;t3vpsr;c'r1ox an



13

30

18

38

I37

40i46E3
I

i
1
I

17

I

I

I

I

I

I

52

24

Map 15

ex

49K

49M 50C
49L

2019

. I

¢ /
49] 1

1
I

I
I
I'MN

I
I

4TH

50B

I

I

I

I

I

I

IMap 1549E

I

I

I

I

I

PA

25

Map 45

10A

2930

© l/`
-r

D.
Ra

2
9
2

I

I

I

I

I

I

I

-I

I

I

I

I

I

I

I

Properties Within 100' or Site

Properties Within 100'

Area Subject to Zoning Change
Figure I

Township 58. Runge SW
Section 19



13

q()

1718

40

37

I

I

I

I

I

I38

1 .

46C L

+4 618 4

52

24

Map 15

PA

25

4

.5*

a.lm

I .

; ¥
39821 *¥

4 x

£819:

' i
48
5234*

49K ;
@4;11

.49" 491
4~»*;v. w

: » 4 '
*

4 49L»~

= ; 3 ' ¢ .

'in

I

I

I

I

I

I

I

I

50C

19 20

4TH

50B

"3
¥
I

I I

I I

I I

ll

II

II

II
.avi

i
I

I

f
:

i
E
3

{

Map 15

Map 45

I OA
15DI

30
l

i
I
i
i

1

I
1
I
i
I

29

©
9- E-
2 2

:

I

parcels Ami landowners Within 300' of Site*

*Sec Attachment for Addresses

I
I
I

Figure '7

Township 58. Runge SW

Sccliosm 19

Paloma Ranch

i S&P Farms

San Lucy District, Toheno O'Odham Nation

United States Government

ll

ll

II
I



SECTION 3: MAILING ADDRESSES OF LANDOWNERS

S8<P Farms
205 w. Sonoma Dr.
Litchfield Park, AZ 85340

Paloma Ranch
1999 Avenue of the Stars, Suite 1200,
Los Angeles, CA 90067

United States Government
PO Box 81169
Phoenix, AZ 85068

San Lucy Division, ToHo ro O'Odham Nation

520 683 2343
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Robert A. Innamorati
5949 Sherry Lane, Suite 1880

Dallas, Texas 75225
(214) 210-5080

business
experience

summary Twenty one years of project and general investment/merchant banking finance (including
twelve years in management positions), six years ofgovemment service with the United
States Secret Service.

1995-present POWERDEVELOPMENT ENTERPRISES, LP ("PDELP") Dallas, TX
President. Private power project development firm that provides development and
permanent capital for power and other energy related assets on a global basis. PDELP
develops and finances projects for its own account and also seeks to form joint ventures
with other developers in need of development and/or permanent project financing.

ROBERT A. INNAMORATI & co., INC. Dallas, TX
President.Private investment and merchant banking firm. Serve as exclusive financial
advisor to Summons Enterprises, Inc., a Dallas-based diversified private company with
approximately $7.0 billion of assets and $1.5 billion of net worth.

1990-1995 BANC ONE CAPITAL CORPORATION,
BANC ONE CORPORATION
Managing Director, Corporate FinanceDepartment
Investment banldng firm.

Dallas, TX

1986-1990 DREXEL BURNHAM LAMBERT INCORPORATED
First Vice President and Regional Manager
Investment banking firm.

Dallas, TX

1980-1986 New York, NYPAINEWEBBER INCORPORATED ("PWI")
First Vice President, CorporateFinance Department
Investment banking firm. Q

1979-1980 BLYTH EASTMAN DILLON & co., INC.
("BEDCO")
Associate, Corporate Finance Department
Investment banking firm.
BEDCO was acquired by PWI in 1980.

New York, NY

1971-1977 UNITED STATES SECRET SERVICE
Special Agent.

Washington, DC

education

1977-1979 COLGATE DARDEN GRADUATE SCHOOL
OF BUSINESS ADMINISTRATION
UNIVERSITY OF VIRGINIA

Charlottesville, VA

Master of business administration degree with concentration in finance



\

Robert A. [nnamorati
Pogo Two

education
(continued)

1971 PROFESSIONAL SCHOOLS Washington, DC
S. Treasury Department Law Enforcement Officer'sU. S. Secret Service School and U.

School.

1965-1970 McINTIRE SCHOOL OF COMMERCE
UNIVERSITY OF VIRGINIA
Bachelor of science degree in commerce with concentration in finance. Completed 90
hours towards bachelor of science degree in civil engineering.

Charlottesville, VA

mili tary
experience

1969-1971 U. s. MARINE CORPS RESERVES
Honorable discharge, 1971.

Licenses National Association of Securities Dealers ("NASD") Series 7, 8 and 63.

current or
former
volunteer
activities BSA Troop 82 Adult Leadership; YMCA fund raising; Dallas Symphony hind raising;

Great State of Texas Gala fund raising, U. Va, Graduate Business School Class Agent.

personal Held U. S. Government Top Secret security clearance. Excellent health, married, two
children. Hobbies include boating, hunting and skiing.

November, 2000



ROBERT C. WALTHER. PE.. President

-Ill lllll I

Industrial Power *~c' ;elegy
2227 Capricorn Way, Suit 101
Santa Rosa, CA 95407
(707) 528-8900 Fax: (707) 528-8901
Email: RCWalther@aol.com

Bob Walther has been President and CEO of Industrial Power Technology (IT) from its inception in 1983
to the present. As a professional engineer and certified plant engineer, he is responsible for the strategic
planning, design, and construction of power generation and control systems. Mr. Walther has demonstrated
a unique talent and inherent ability in project siring, regulatory, and permitting activities, which extends to
design, construction management, and plant operations. In addition, Mr. Walther directs IT's independent
engineering services and owners' representative services for lending institutions and plant owners.

EDUCATION: La Sierra College, Arlington, CA
University of the Pacific, Stockton, CA
San Francisco State, San Francisco, CA
Bell Laboratories, Brooklyn, NY & Murray Hill, NJ

ADVANCED STUDIES: A total of 4 years advanced engineering study with 1.5 years of automated circuit
and power control.

LICENSESZ Professional Engineer/Control Systems - Certificate No. 4233
Certified Plant Engineer - Certificate No. 15 I 14

PUBLICATIONS: Standard Handbook Of Plant Engineering (1994) Electric Systems Management"
Electrical Consultant (May, 1996) "Combustion Turbine Installation"

EXPERT WITNESS! Mr. Walther has provided expert services in investigation, analysis and testimony in
a variety of high-voltage equipment failures and electrical related accidents
involving personal inc try.

EXPERIENCE SUMMARY:

Over the last 25 years, Bob Walther has been the team leader in the development and construction of
numerous utility and private sector power generating stations and transmission systems. Combining this
leadership role with an in depth understanding of fuel and its availability, he has developed programs of
effective fuel utilization and energy optimization, as well as cost-effective long-term fuel acquisition.

Mr. Walther has been involved in numerous U.S. projects and his international experience has included
Great Britain, the Philippines, India and the People's Republic of China, where he was instrumental in the
development of several projects in the 33 - 350 mW range. He has provided engineering services to major
investment houses in Europe and the U.S., including, Basque Paribas, Credit Suisse, Kansallis-Osake-
Panldd Bank, Morgan Stanley, Drexel Burnham Lambert, E.F. Hutton, and Aetna Insurance Funds. He is
experienced in the challenges of developing, financing and constructing international projects.

His projects have utilized a wide variety of fuels and energy conversion systems. Representative fuels
include: natural gas, coal, wellhead residual gas, digester gas, urban waste, scrap tires, biomass fuels,
agricultural waste and hydropower. Project responsibilities included specifying and ordering heavy
equipment including gas turbines, and all facets of procurement, including shipping, customs, and
installation for such equipment. He has also had extensive experience in planning, engineering and
construction of roads, utilities, environmental systems, including zero discharge, liquid waste streams, and
air quality clean-up systems.
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PROJECT EXPERIENCE:

Gila Bend Power Project (2000)
Type: 833 mW Natural Gas Combined-cycle Power Plant

Tangshan Huaao Thermal Power Plant, Tangshan, Heibei, Peoples Republic of China (1999)
Type: 350 mW Coal Thermal Power Station

Texaco Sunrise Power Plant, Fellows, CA (1999)
Type: 262 mW Combined Cycle Power Project

American Samoa Government (1997)
Type: Fuel Storage Facility Expansion

Monterey Regional Water Pollution Control Agency &
Monterey Regional Waste Management District, Monterey, CA (1996)
Type: Wastewater Treatment Plant/Waste Management Treatment

Ruzhou Thermal Power Generating Station, Henan Province, China (1996)
Type: 300mW Coal Thermal Power Station

Continental Resources, Enid, O K (1996)
Type: 90 mW Simple Cycle Gas Turbine utilizing wellhead gas

Exxon Billings Refinery, Billings, MT (1996)
Type: 7 mW Condensing Steam Turbine Facility

Napacor, Mindanao, Republic of the Phillipines (1995)
Type: 200 mW Coal thermal Power Station

Fuming City Thermal Power Station; Qinhuangdao, China (1995)
Type: 100 mW Coal Thermal Power Station

Pinole Point Steel, Richmond, CA (1994)
Type: 115 kV sub-station & 12.47 kV metering and switchgear.

Stockton Regional Wastewater Control Facility (1993)
Type: Wastewater Treatment Plant

Sonoma Landfill Gas Project - Cotati, CA (1992)
Type: 6 mW from gas engines using landtllll gas recovery

Overton REA High Voltage Transmission Line, Overton, NV (1991)
Type: 138 kV Transmission Line

Moa pa Energy Project - Moa pa, NV (1991)
Type: 60 mW Tires-to-Energy Facility

CBS Cogeneration Project - Television City, Burbank, CA (1990)
Type: 1.4 mW Cogeneration/Natural Gas/Residual Gas

PROJECT EXPERIENCE! (ConT'D)
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City of Redding Peaking Plant, Redding, CA (1989)
Type: 71.3 mW Simple Cycle Gas Turbine Peaking Power Plant

Xerox Corporation, Webster, NY (1988)
Type: 3.5 mile, 15,000 ton pumped industrial cooling loop

Southwest Project - Southwest United Kingdom (1988)
Type: 400 mW Coal Fired Steam Generating Station

Windham Energy Company Project - Williams, CA (1987)
Type: 29 mW Rice Hulls-to-Energy Project

Modesto Energy Company Project - Westley, CA (1986)
Type: 15.6 mW Tires-to-Energy Project

Monterey Regional Water Pollution Control Agency, Monterey, CA (1986)
Type: Wastewater Treatment Plant

Box Canyon Dam Hydro Power Plant - Lake Siskiyou, CA (1986)
Type: 7.0 mW Hydro Project

Williams Air Force Base - Chandler, AZ
Type: Jet fuel distribution & cathodic protection system.

Cortez County Hydro Penstock (13-mile), Cortez County, CO
Type: Controls design & corrosion protection.
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HARGIS + ASSCCIATES, NC.

MICHAEL R. LONG, RG, Principal Hydrogeologist
al l l l I I ll

SUMMAR Y OF EXPERIENCE

Professional experience in hydrogeology and geology since 1973. Current professional responsibilities
include directing technical operations in Arizona including management of offices, supervision of technical
staff, and project management involving hydrogeologic assessments, soil and groundwater contamination
studies, field investigations, environmental permitting, litigation support, expert witness testimony, and
groundwater modeling. Areas of specialization include hydrogeologic assessments, groundwater and soil
investigations, feasibility studies, wellfield design and construction, aquifer testing, and development of
field methods for testing, sampling, well drilling, and well abandonment.

ED UCA TION

t>

l>

1>

>

L>

t>

B.S., Geology, Northern Arizona University, Flagstaff, Arizona, 1973.
Additional technical training in groundwater modeling, aquifer testing and hydrogeologic sample
collection methodology at the U.S. Geological Survey Training Center, Denver, Colorado, and the
U.S. Environmental Protection Agency-sponsored training program, Rolla, Missouri.
40-hour Occupational Safety and Health Administration (OSHA) Health and Safety Training for
Hazardous Waste Sites.
8-hour OSHA Health and Safety Supervisory Training for Hazardous Waste Sites.
24-hour Mine Safety and Health Administration (MSHA)NewMiner Training for Surface and
Underground Operations.
8-hour MSHA Refresher Training for Surface and Underground Operations.

PROFESSIONAL AFFILIA TIONS

l> Arizona Association of Industries

1> Arizona Rock Products Association

PROFESSIONAL REGISTRA TION

1>

l>

Registered Geologist, Arizona, 1986

Registered Geologist, California, 1987

EXPERIENCE RECORD

1985 to Present Pr in cipa l  Hydr ogeologi s t  an d  Di r ector  of Ar izon a  Oper a t ion s ,  Har r i s  +
Associates, Inc., Tempe, Arizona.
- Senior Hydrogeologist

1978 to 1985 Chief Hydrologist, Arizona Department of Water Resources, Phoenix, Arizona.
- Hydrologist W (Basic Data Chief),
- Hydrologist HI

1975 to 1978 Project Hydrogeologist, Fug ro, Inc., Long Beach, California.
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1975 Geologist, Harshbarger & Associates, Tucson, Arizona.

1973 ro 1975 Hydrologist, Fug ro, Inc., Phoenix, Arizona.

REPRESENTA TIVE PROFESSIONAL ASSIGNMENTS

Groundwater Supply and Development

1> Managed and supervised a hydrogeologic assessment and application for an Underground Water
Storage and Recovery Permit required by the Arizona Department of Water Resources (ADWR) for
the Del Webb Sun City Grand Property Development located in Smprise, Arizona.

1> Managed and supervised a hydrogeologic assessment and application for a Certificate of Assured
Water  Supply required by the ADWR for  three West Valley Ranches located near  Tonopah,
Arizona, for Ben Brooks & Associates, Inc.

1> Managed and supervised a hydrogeologic assessment and application for a Certificate of Assured
Water Supply required by the ADWR for the Reems Road Development located near Tonopah,
Arizona, for Ben Brooks & Associates, Inc.

D Managed and supervised a hydrogeologic assessment and application for a Certificate of Assured
Water Supply required by the ADWR for Belmont Ranches consisting of approximately 2,200acres
near Tonopah, Arizona, for River Investments, Inc. / Phoenix Holdings, Inc.

t> Managed and supervised a hydrogeologic assessment and application for a Certificate of Assured
Water Supply required by ADWR for Lakeview City, Inc., a 5,740-acre development located near
New River, Arizona. -

l> Managed and supervised a hydrogeologic assessment and development of groundwater resources
including well design, construction, and development, aquifer testing, and design of pumping
equipment and facilities for the Del Webb Desert Hills Development, New River, Arizona.

> Super vised a  h ydr ogeologic assessmen t  of gr oun dwater  con di t ion s an d pr epar ed r epor t
summarizing monitoring programs for the Palo Verde Nuclear Generating Station, Arizona Public
Service Company.

Regulations/Permits

1> Supervised a Resource Conservation and Recovery Act (RCRA) closure of a hazardous waste
management unit at Beckman Instruments, Inc. facility in Porterville, California.

l> Provided technical guidance for submittal of an application for an industrial use penni, prepared
response to comments from public review, and provided support to legal counsel on permitting
issues for the Del Webb Desert Hills Development, New River, Arizona

l> Provided technical oversight for the hydrogeologic investigations in support of aquifer protection
permit applications for a Maj or underground copper mine and two open-pit copper mines in Arizona
for BHP Copper, Inc.

M. Long
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1> Prepared the application for variance to NPDES discharge permit requirements for groundwater
remediation system discharge for Beckman Instruments Superfund Site, Porterville, California.

Soil and Groundwater Contamination Studies

> Managed and directed the site assessment activities and remedial actions involving volatile organic
compound (VOC) contamination of soil and groundwater at the ChemResearch Company Facility,
Phoenix, Arizona, a site within the West Van Buren Water Quality Assurance Fund (WQARF)
study area

t> Designed and managed Remedial Investigation (RI) involving VOC contamination of groundwater
and soils, designed and installed remedial wellfield system, prepared and submitted RI Report,
evaluated and implemented remedial actions at the Beckman Instruments Super d Site,
Porterville, California.

1> Designed and managed the RI for nitrate-contaminated groundwater and soil, and supervised
preparation and submittal of RI Report for the Apache Powder Superfund Site, Benson, Arizona.

> Managed and supervised a RCRA Facility Investigation and solar evaporation pond closure at the
Beckman Instruments Superfund Site, Porterville, California.

1> Supervised the construction, testing, and development of monitor wells at various manufacturing
facilities in California, Arizona, and Texas.

Remedial Design and Implementation

l> Supervised the assessment and evaluation of a sulfuric acid spill and the neutralization of the
contaminated soil at Apache Products, Inc., Benson, Arizona.

1> Supervised the development, construction, and testing of a remedial wellfield system, and
preparation of the Remedial Action Plan for the Beckman Instruments Superfund Site, Porterville,
California.

Litigation Support/Expert PWtness Testimony

1> Provided technical support and expert witness testimony during depositions and for recovery of
costs for environmental impairment at an industrial site from a major insurance carrier for Apache
Nitrogen Products, Inc., Benson, Arizona.

1> Provided technical consultation to legal counsel during depositions of opposition experts for a Maj or
insurance carrier regarding cost recovery of environmental impairment for a Federal Superfund Site
in Benson, Arizona, for Apache Nitrogen Products, Inc.. Provided expert testimony concerning
hydrogeologic conditions and the nature, extent, and timing of soil and groundwater contamination.

1> Provided technical consultation and litigation support for negotiations with USEPA involving a
Federal Superfund Site in Porterville, California, for Beckman Instruments, inc. Evaluated the
nature, extent, timing, and potential sources of soil and groundwater contamination.
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i> Reviewed and compiled the site history, timing of facility operations, and chemical use data, and
prepared historical land use maps, and presented technical graphics to legal counsel for Apache
Nitrogen Products, Inc., Benson, Arizona.

Computer Modeling

{> Developed a digital groundwater model of the Salt River Valley and prepared report for the
ADWR.

> Provided technical oversight for development of a three-dimensional groundwater flow and solute
transport model for the Apache Powder Superfund Site, Benson, Arizona.

1> Supervised the development of a three-dimensional groundwater flow and solute transport model
for the Beckman Instruments Superfund Site, Porterville, California.

Field Method Development

l> Developed methods for controlling elevated groundwater sample pH caused by cement grout
contamination in monitor wells at the Beckman Instruments Superfund Site, Porterville, California.

t> Developed methods for abandoning cased and gravel-packed in°igation and domestic wells in the
City of Poiterville, California, for the Tulare County Health Department.

1> Developed computerized method for estimating transmissivity and specific yield firm dliller's logs
for the ADWR.

PUBLICATIONS

Long, M. R., 1983. "Groundwater Conditions in the Hassayampa Sub-basin of the Phoenix Active
Management Area, Maricopa and Yavapai Counties, Arizona 1982." Phoenix, Arizona: Arizona
Department of Water Resources Hydrologic Map Services Report Number 10.

Long, M. R., M. A. Niccoli, R. Hollander, and J. L. Watts, 1982. "Final Report: Salt River Valley
Cooperative Study Modeling Effort, a Comprehensive Study of Ground-Water Conditions of the Salt River
Valley Aquifer System and Description of Digital Modeling Efforts by the ADWR." Phoenix, Arizona:
Arizona Department of Water Resources.

Long. M. R., and M. A. Niccoli, 1981. "Determination of Transmissivity Values in the Salt River Valley
Using Recovery Tests, Specific Capacity Data, and the Arizona Department of Water Resources Driller Log
Program." Hydrology and Water Resources in Arizona and the Southwest: Proceedings of the 1981
Meetings of the Arizona Section - American Water Resources Association and the Hydrology Section -
Arizona Academy of Science. Phoenix, Arizona: American Water Resources Association.

Long, M. R., and S. Erb, 1980. "Computerized Depth Interval Determination of Groundwater Charac-
teristics from Well Driller's Logs." Hydrology and Water Resources in Arizona and the Southwest:
Proceedings of the 1980 Meetings of the Arizona Section - American Water Resources Association and the
Hydrology Section - Arizona Academy of Science. Phoenix, Arizona: Arizona Water Resources
Association.

M. Long 002 res wtrres 01/00



.-13 HARG... r ASSOCIAIEJ, INC.

Boyer, J. L., M. R. Long, and T. M. Turner, 1980. "Estimates of Deep Percolation Used in Groundwater
Modeling of the Salt River Valley." Proceedings of the Deep Percolation Symposium, Phoenix, Arizona:
Department of Water Resources.
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Title/Firm

Associate,

Malcolm Pirie, Inc.

Years 01 Experience

15

Educat ion

BS Chemical Engineering Bucknell University 1988

MBA Duality Management Fordham University

1995

Registration and Certifications

Mr. Bacon has more than 14 years of experience in permitting, com-

pliance, engineering, design, and procurement of all types of indus-

trial and municipal projects. He is currently involved in regulatory

applicability and compliance determinations (including PSD, NSR,

RACT, BACT, and LAER), compliance auditing (air quality, hazard-

ous and solid waste, wastewater, stormwater, etc.), process hazards

analyses, process safety and risk management planning, hazardous

materials management planning, emergency response planning, pre-

paring air emissions inventories, coordinating stack tests, and devel-
oping continuous emission monitoring systems for industrial and

municipal projects. His background also includes contract negotiat-

ing, planning, and managing various phases of air quality, hazardous

waste, and solid waste programs.

1995 Professional Engineer

Hazardous Materials Health and Safety Certificate

Societies

Detailed Experience Air and Waste Management Association

American Institute of Chemical Engineers

Beta Gamma Sigma, MBA Honor Society

Employment History

Continental Waste Industries: Gila Bend Regional Landfill Title V
Air Permit Application / Gila Bend, AZ. Project manager for the
preparation of a Title V air permit application under the regulatory
agencies 'accelerated' permitting rules. The project 'included regulatory
evaluations, emission inventories, compliance program development,
and operating scenario assessments. The project required extensive
meetings with Maricopa County and U.S. EPA Region IX staff to expe-
dite the issuance of the Title V permit. This was the first project to re-
ceive a Title V permit from the Maricopa County Environmental Ser-
vices Department.

Malcolm Pirnie, Inc. 1987 to present

U.S. Army Corps of Engineers 1986 to 1987

Pennsylvania Department of Transportation 1984 to

1985

Penn Racquet Sports: Title V Operating Permit Applications / Phoe-
nix, AZ. Project manager for one of the first Title V air permitting pro-
jects in Arizona. The project included emission inventories, regulatory
applicability analysis, compliance status evaluation, compliance pro-
gram development, and operating scenario evaluation. This was the
second project to receive a Title V air permit from Maricopa County.

Projectmanager for a process safety management project as required by
GSHA. The process safety management project included conducting
process hazard analyses for affected plant processes, training plant per-
sonnel, evaluating process and safety hazards, preparing operating pro-
cedures, developing contractor safety programs, compiling incident in-
vestigation reports, and developing a process hazard analysis report
and process safety management plan.

Project manager for an emissions reduction credit (ERC) project. The
ERC project included certifying emission reductions, modifying the Title
V permit, and negotiating the sale of ERCs to another industry as part of
an emissions offset program. This was the first ERC transaction for
emission offsets to occur in Arizona.
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Gila Bend Power Partners, LLC: Gila Bend Power Generation Station
/ Gila Bend, AZ. Project Manager responsible for multi-media permit-
ting of a new 845-MW natural gas-fired combined cycle electric genera-
tion facility. Permitting activities included PSD and Title V permits,
Aquifer Protection Permit, biological resources evaluation, archaeologi-
cal and cultural resources assessment, wetlands delineation, Section 404
and 401 permitting, water resources assessment, and Phase I Environ-
mental Site Assessments. Assisted our client with successfully negotiat-
ing a Certificate of Environmental Compatibility with the Arizona Cor-
poration Commissions Siting Committee.

CRSS Capital, Inc.: Cogeneration Facility Environmental and Air
Quality Compliance Audit Rip on, CA. Project Manager, responsi-
ble for reviewing regulatory and permitting requirements affecting the
cogeneration plant and determining its compliance status with respect
to each regulation. Some of the regulations included Air Toxics 'Hot
Spots,' Title V program (San Joaquin Valley Unified Air Pollution Con-
trol District, SJVUAPCD, Rule 2520), operating permits (SJVUAPCD
Rule 2010), federal and state CEMS requirements, Accidental Chemical
Reliance Rule (Clean Air Act Section 112 [r]), and other California pro-
grams related to risk management and prevention, spill prevention, and
hazardous materials management.

/

City of Phoenix: 91st Avenue Wastewater Treatment Facility: Syn-
thetic Minor Air Permit Application / Phoenix, AZ. Project manager
for the evaluation of 91st Avenue Wastewater Treatment Plant's digester
gas flare controls to maintain the emissions from the 87-mgd facility be-
low the major source and Title V thresholds. Managed numerous air
quality permitting and compliance projects for the 91st Avenue WWTP.
Projects have included annual emission inventories, compliance audits,
stack testing, permit modifications, O&M plan development, odor con-
trol equipment design, and permit negotiations.

Coleman Spas: Title V Air Permit Application / Chandler, AZ. Pro-
ject manager responsible for conducting regulatory applicability analy-
ses, compliance evaluations, emissions inventories, alternative operating
scenario development, and compliance program preparation. In addi-
tion, lead engineer in developing and implementing an odor evaluation
program for the manufacturer.

Revlon:Synthetic Minor Permit Application Phoenix, AZ. Project
manager responsible for conducting a regulatory applicability analyses,
regulatory compliance evaluations, emissions inventories, alternative
operating scenario development, and compliance program preparation.

/

City of Phoenix: 23rd Avenue Wastewater Treatment Plant Phoe-
nix, AZ. Project Manager responsible for preparing a compilation of
historical improvements constructed at the plant, as well as, conducting
a neighborhood odor survey around the plant. The study served to
summarize the plant improvements made by the City to reduce

/
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wastewater related odors. The results of the odor survey also indicated
the odor control improvements have reduced plant-related odors 'm the
community.

City of Phoenix: 23rd Avenue Wastewater Treatment Plant Odor Re-
medial Measures Project / Phoenix, AZ. Project Manager responsible
for coordinating and conducting the following activities to further im-
prove plant related odors:

Implement odor panel programs

Evaluate existing odor control equipment

Design and construct aluminum covers over influent channels to
convey foul air to existing odor control system

Conduct manhole odor survey

Develop sludge drying bed closure plans

City of Phoenix: 91st Avenue Interceptor Odor Control Study
Phoenix, AZ. Project Manager responsible for planning and imple-
menting an odor characterization and odor control evaluation for a
40-mile wastewater pipeline. The characterization phase was conducted
during a 12-month period to account for seasonal variations. The odor
control evaluation consisted of studying the effects of adding chemicals
to the wastewater, as well as implementing active odor control systems
throughout the sewer line.

/

City of Glendale: Glendale Water ReclamationFacility / Glendale,
AZ. Project Manager responsible for preparing an air quality permit
application for odor control systems and combustion equipment at a
new water reclamation facility.

City of Phoenix:91st Avenue Wastewater Treatment Plant Odor Con-
trol System Design / Phoenix, AZ. Project Manager responsible for
coordinating and completing the design of an odor control system at the
87-mgd wastewater treatment plant. The odor control system consisted
of four 60,000-cfm dual-stage wet scrubbers designed to treat foul air
from the facility's headwords area. The system also included design for
covering the plant's processes and constructing all chemical and auxil-
iary facilities associated with the odor control equipment.

City of Scottsdale: Central Arizona Project Water Treatment Plant:
Hazardous Materials Management Planning Project (HMMP)
Scottsdale, AZ. As Project Manager, prepared a HMMP document for
a 27-rngd water treatment plant that handled chemicals Such as sulfuric
acid, aluminum sulfate, chlorine, potassium permanganate, sodium hy-
droxide, and miscellaneous polymers. The HMMP included informa-
tion such as emergency response plans, incident reporting documenta-
tion, employee training, inspection policies, monitoring and labeling

/
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program, waste disposal, chemical compatibility and handling evalua-

tions, and vulnerability analyses.

Communities Southwest, Inc.: Tolleson Community Odor Impact

Evaluation / Tolleson , AZ. Project Manager responsible for evaluat-

ing the potential odor impacts on a proposed residential community

from the nearby Tolleson Wastewater Treatment Plant. Sampled and

collected air and liquid-phase data to estimate potential odor related

emissions from the plant. Conducted air dispersion modeling based on

estimated H2S emissions to estimate probate odor impacts at the pro-

posed community receptors.

Pima County Wastewater Management Department: Roger Road
Wastewater Treatment Plant Title V Operating Permit Application
Tucson, AZ. Senior project engineer. Activities included quantifying
air emissions, evaluating regulatory applicability, compliance status,
and operating scenarios, as well as developing regulatory compliance
plans.

/

Publications

Bacon,G.H.,"Expediting a Title V Permit," Malcolm Pirnie's Air Currents,Septem-
ber 2000. Not peer-reviewed.

Bacon, GH., Kozuh, W.]., Linder, M.G./'Expediting a Landfill Title V Permit,"Pro-
ceedirzgs,Third Annual Landfill Symposium of the Solid Waste Association of North
America, Palm Beach Gardens FL, lune 23, 1998.

Bacon, G.H.,"Risk Management Program and Process Safety Management,"pre-
sented at the 71st Annual Conference of the Arizona Water and Pollution Control
Association, Chandler AZ, May 6-8, 1998.

Bacon, G.H., Liang, K.Y., Li,R..,"Controlling Particulate Matter and Metal HAPs,"
Chemical Engineering Progress,pp. 59-67, December 1997.

Bacon, G.H., Frillici, P.W./'Evaluation of Mercury Emission Reduction Alternatives
for the Fort Dix Resource Recovery Facility," presented at the Annual Meeting of
the Air and Waste Management Association, Denver CO, lune 1993.
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ENVIRUNMENTAL PLANNING GR OUP RANDALL D.PALMER

Title Principal and Senior Project Manager

Expertise Environmental/Public Planning and Assessment - NEPA Compliance
Visual, Land Use, and Recreational Resource Planning

Academic
Background MLA, 1984, Landscape Architecture, Harvard University

BSLA, 1980, Outdoor Recreation/Landscape Architecture

Representative
Experience Mr. Pawner provides coordination of multidisciplinary environmental studies on planning projects

with an emphasis on utilities and infrastnicture. This includes more than 15 years ofexperience 'm
the preparation of National Environmental Policy Act (NEPA) compliance studies including
environmental reports (ERe), environmental assessments (EAs), and environmental impact
statements (EISs). He also serves as a land use, visual resource, and recreational specialist, and is
the coordinator for data management activities including applications ofcomputer technology for
inventory, mitigation, planning, design, monitoring, and visual simulations. Selective examples of
Mr. Pawner's project experience are summarized below:

Project manager for the development of the Land Management Plan and Concept Site Plan
as a part of Gila Bend Power Partner's application for a Certificate of Environmental
Compatibility (CEC) to the Arizona State Siting Committee (845 MW power plant). Also
coordinated these tasks with the recently approved General Plan and Zoning amendment
through the Town of Gila Bend for the project.
Project coordinator for the Santan Expansion Project for environmental planning, visual
studies, public participation activities, design mitigation and erMancernent concepts, and
preparation of portions of the CEC application for the 825 megawatt (MW) power plant
expansion at SRP's facilities in Gilbert, Arizona.
Project coordinator for the Kyrene Expansion Project for environmental planning, visual
smdies, public participation activities, design mitigation and enhancement concepts; and
preparation ofportions of the CEC application for the 250 MW power plant expansion at
SRP's facilities in Tempe, Arizona.
Project coordination for the preparation of the Panda Gila River Land Management and
Site Plan for consideration by the State Siting Committee in conjunction with the CEC
application for the Panda Gila River 2000 MW power plant in Gils Bend, Arizona.
Responsibilities included oversight of concept and final Site Plan including landscape
specifications, which have been approved by the planning commission and Gila Bend
Town Council.
Project coordinator for conceptual land use planning studies, visual resource assessment,
and public involvement program for a 1200 MW power plant, confidential client, Texas.
Project manager for environmental studies and the completion of a fatal flaw analysis on
the siring of a new power plant (2600 MW), confidential client, Arizona.
Project manager for the completion of the CEC application for the Navajo Transmission
Project submitted and presented to the Arizona State Siting Corrnnittee.
Project manager for the Navajo Transmission Project (ElS) in northern New Mexico and
Arizona from the Four Corners area west to Nevada, including portions of the Navajo,
Hopi, and Hualapai Indian reservations; Bureau of Land Management (BLM), U.S. Forest
Service (USFS), and National Parks Service (NPS) lands, and state and private lands.
Managed technical studies, coordination ofpublic involvement program, and preparation
of the ElS for Western Area Power Administration (Western) and the Diné Power
Authority.



s

Randall D. Palmer - 2

Project manager for the completion of the Construction, Operation, and Maintenance
(COMP) in conjunction with Diné Power Authority for the Navajo Transmission Project,
submitted to the USFS, BLM, NPS, Bureau of Indian Affairs (BIA), and Hualapai Indian
Reservation.
Project manager in support of right-of-way applications with Diné Power Authority,
submittal to theUSFS, BLM, NPS BIA, Navajo-Hopi Land Commission, and the Navaj o
Nation.
Project manager for environmental studies and public involvement activities on the Reach
ll Recreation Master Plan ElS for the City of Phoenix and Bureau of Reclamation in
Phoenix, Arizona.
Project manager for the preparation of planning and analysis studies, public involvement
program, and ER for the Divide Transmission Loop 1l5kv Transmission Project, for
Public Service Company of Colorado on the Pike and San Isabel National Forest. Included
review of alternatives with respect to designation of the South Platte River as a Wild and
Scenic River.
Project manager for the Pauline-Moore 345kV Transmission Line Project including
planning studies, multidisciplinary environmental studies, routing studies, mitigation, and
public involvement program in southeastern Nebraska for the Nebraska Public Power
District.
Project manager for the route selection, environmental studies, assessment, mitigation, and
public involvement program for the rerouting of 230kV transmission line facilities and
substations at the New Denver International Airport.
Project manager for the Tower/Picadilly Front Range Project Assessment and Permit
Application for transmission and substation facilities in Aurora for Public Service
Company of Colorado.
Assisted in the assessment of land use and visual resources for siring and environmental
studies directed to assist the City of Colorado Springs Department fUtilities in locating a
345kV transmission and substation facilities in a manner compatible with existing and
future development.
Project coordinator and land use resource investigator for the Blue River-Summit l15kV
Transmission Project (EA) in Summit County, for Western. Performed land use,
recreation, and visual resource studies on the Arapaho National Forest.
Project coordinator and principal investigator for land use studies, EA, and mitigation
planning for the Bickerdike-Kaybob, Bickerdike-Cold Creek, and ANG Cochrane
transmission line siring projects for TransAlta Utilities in Alberta, Canada.
Land use planning, recreation and visual resource specialist for the Cascade Power and
Water Development EA for TransAlta Utilities, in Bani National Park, Alberta, Canada.
Resource investigator on the Conrad to Shelby 230kV Transmission Line Project for
Western. Performed land use and visual resource studies for the ElS.
Resource investigator for the Charlie Creek-Belfield 345kV Transmission Project.
Performed visual resource studies and assisted in the land use documentation in the ElS.
Project coordinator and principal investigator for land use and visual resource studies for
the upgrade of the Fort Peck-Wolf Point transmission line (EA) for Western.
Served as a visual resource specialist on the evaluation of pipeline alternatives for the
Altamont Project M Wyoming. Conducted focused evaluations of options and
environmental impacts in the historical South Pass area.
Assisted in the preparation of land use and visual resource assessments for the Corlett-
Skyline facility siring study (69kV line) in Cheyenne, Wyoming for the Public Service
Company
Directed the application of a GIS used to evaluate slope sensitivity and visibility mapping
for a 345kV transmission line in Austin, Texas. Viewshed runs and slope maps were
produced through digital terrain modeling and used in the evaluation ofpreferred routes for
a transmission location study prepared for the City of Austin
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Assistance in development of methodologies for final visual impact assessment of the
230kV Geothennal Public Power Line in northern California. Other responsibilities
included coordination of visual resource mapping and computer viewshed mapping along
with preparation of visual simulations.
Managed the production of visual simulations for the Greenwood to Daniels Park
transmission line for Public Service Company of Colorado.
Managed the production of visual simulations for the Lookout Mountain Microwave Relay
Facility for the Public Service Company of Colorado.
Resource investigator for land use and visual resource assessments for the Southwest
Intertie Transmission Line Study (ElS) in Utah, Nevada, and Idaho for Idaho Power
Company.
Resource investigator responsible for preparation of visual simulations for a 69kV
transmission line in Scottsdale, Arizona for Arizona Public Service Company.
Project manager for recreational and environmental studies for the Broken Arrow Project
(Pink Jeep Tours) on the Coconino National Forest in Sedona, Arizona.
Principal investigator for land use planning and visual resource evaluations of the Price
Road/Southeast Loop Project ElS in the southeastern Phoenix metropolitan area for the
Arizona Department of Transportation (ADOT).
Directed GIS application for the Beeline Highway Siting Project (ElS) on the Tonto
National Forest for ADOT. Responsible for input and modeling of all environmental and
engineering criteria used for corridor and preferred route selection.
Project director for environmental studies conducted in conjunction with the preparation of
the Pikes Peak Road Master Plan on the Pike and San Isabel National Forest. Conducted
environmental evaluations for alternatives developed for the Pikes Peak Highway for the
City of Colorado Springs.
Project coordinator for the BLM, recreation and Wilderness Planning, Basic Services
Contract. Contract called for environmental and planning studies on an as-needed basis
throughout the state.
Project coordinator for envirornnental studies conducted for the Alternative Transportation
Modes, Feasibility Study for Yosemite National Park. Supervised preparation of
environmental inventory, field review, and environmental comparison of alternative modes
of transportation for the NPS, including the identification and analysis of options within
the adjacent to the park.
Project manager for environmental studies conducted for the Transportation Feasibility
Study at Mount Rainer National Park for NPS. Supervised preparation of environmental
inventory, sensitivity overview, agency contacts, and environmental comparison of Visitor
Transportation System alternatives. The environmental analysis was coordinated with the
General Management Plan and potential transportation alternatives in order to evaluate the
impacts on developed areas and sites in the park.
Directed GIS application in evaluating master plan alternatives for the City of Yuma Town
Hall. This included data collection to evaluate different planning scenarios and long-range
planning goals for the City of Yuma.

Instructor of Landscape Architecture and Planning
Graduate level instruction at Colorado University and undergraduate instruction at
Colorado State University. Semester courses included regional landscape and
environmental planning, landscape planning and design, landscape construction, visual
resource assessment, and computer aided planning and design.

Project Designer/Landscape Architect, DHM, Inc
Site planning and design for residential, institutional, and resort development in the
Colorado Front Range
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Associate/Landscape Architect, M.J.P. & Associates
Consultant in visual resource assessment, including computer database construction and
viewshed analysis. Projects include Boca Geothermal Generating Station and Transmission
Line, Ceboletta Pump Storage Station, Los Alamos, New Mexico; Anaconda Nevada
Molybdenum Project, Queens Canyon Quarries, Colorado Springs, Colorado, and Exxon
Surface Oil Shale Retorting Program, Piceance Basin, Colorado.
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July 1996 - Present
Salt River Project - Phoenix, Arizona
Manager, Transmission System Planning

Directly responsible for representing SRP's technical interests in matters relating to

SRP's transmission system such as new and/or joint transmission projects, import

capability, and interconnection requests by other utilities.

Job responsibilities include the supervision of twelve senior professional and technical

staff including one Senior Principal Engineer. Primary duties include directing the

planning and engineering of SRP's electric system to meet customer expectations for

power quality and reliability in a cost effective manner, directly providing technical

operational support to Transmission and Generation Dispatching, and providing

planning and technical analysis expertise to other SRP departments. Current regional

planning activities include managing the performance of the Harquahala Generating

Project studies for the Harquahala Generating Company, LLC and the Palo Verde

Interconnection project studies for the Hassayampa Switchyard participants.

Current inter-utility responsibilities include membership to the following:

• Southwest Area Subregional Group sewing as Chairman

• WSCC Operational Transfer Capability Policy Group sewing as Secretary

• WSSC Rating Methods Task Force sewing as Chairman

• WSSC Reliability Subcommittee sewing as Secretary

Past inter-utility involvement included Chairman of the WSCC Technical Studies

Subcommittee and Vice-Chairman of the WSCC Operational Capability Study Group.
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R. Thomas Sankey, CSE, PWS, Associate - Malcolm Pirnie, Inc. (BS, University of
South Carolina, 1981. A/L4, University of Kansas, 1985). Mr. Sankey leads Malcolm
Pirie's environmental sciences and planning practice and has 15 years of experience in
wetland management and permitting, ecological risk assessment, wildlife, vegetation and
land use analysis, and environmental impact assessment. He has worked on all aspects of
ecological risk assessment including tish, wildlife and vegetation inventories, ecological
modeling, and risk quantification. His wetlands management experience includes
wetland delineation and cover type mapping, impact assessment, functional evaluation,
mitigation design, mitigation project construction and monitoring, wetland treatment
design and construction, endangered species surveys, and state and federal permitting.
His experience includes investigations under various programs including Sections 404
and 401 of the Clean Water Act, the Comprehensive Environmental Response
Compensation and Liability Act / Superfund Amendment and Reauthorization Act
(CERCLA/SARA), the National Environmental Policy Act (NEPA), Section 7 of the
Endangered Species Act, Section 106 of the National Historic Preservation Act, and
various state and federal regulatory programs. Mr. Sankey is recognized by the
Ecological Society of America as a Certified Senior Ecologist and by the Society of
Wetland Scientists as a Professional Wetland Scientist.

Detailed Experience:

Wetlands Management

Project Technical Leader for the completion of a wetland delineation and Section 404
Permit Application for the proposedMetroLight Rail System, Houston, Texas.

Project Leader for the Woodside High School Proj et, Newport News, Virginia.
Completed a wetland delineation, evaluation, Individual permit application, endangered
species surveys, and cultural resources coordination, for the prob act located in the
environmentally sensitive Grafton Ponds Sinkhole Complex. Worked with local
environmental groups, state natural heritage organizations, local landowners, arid federal
regulatory agencies to develop a unique collaborative conservation easement land set-
aside as mitigation for the prob et.

Deputy Project Manager for the Air Liquide America Corporation Cogeneration Facility,
Geismar, Louisiana. Part of an interdisciplinary team which completed federal and state
wetlands permitting, air quality modeling, environmental justice analysis, noise
monitoring, storm water management, and wetlands mitigation analysis.

Senior Environmental Scientist and Quality Assurance Manager for a subsurface wetland
treatment study completed for the ABX Airport in Wilmington, OH. Evaluated several
glycol treatment options, directed bench-scale wetland studies to evaluate the feasibility
of using wetlands to treat glycol runoff, and directed construction of a 35,000 square foot
pilot scale subsurface treatment wetland adj cent to receiving streams draining the
airport's runways, taxiways, and cargo loading areas.



Project Manager for a Wetland Treatment Feasibility Study completed for the City of
Philadelphia Water Department, Philadelphia, Pennsylvania. Directed an interdisciplinary
team of scientists and engineers in evaluating several treatment options for improving
water quality of Sandyford Run, an urbanized stream heavily impacted by untreated
sewage discharges from several sources. Final report included an evaluation of treatment
alternatives, conceptual design of the wetland treatment system, feasibility analysis, cost-
benefit analysis, funding analysis, and a regulatory analysis.

Completed wetland delineations, wetland functional assessments, permitting, fisheries
studies and evaluation of natural systems treatment options for the Oak Hollow storm
water wetland treatment facility, High Point, NC. Tasks included an evaluation of
wetland and biofilter treatment options for the removal of suspended sediments, TOC,
and BOD, selection of appropriate sites for the construction of the stormwater treatment
facilities, and development of plans and planting specifications for constructing the
facilities. .

Completed wetland delineation, permitting, mitigation planning, constructed wetland
design, and environmental monitoring of a stormwater management/treatment wetland
area for the Lake Liberty redevelopment prob et, Norfolk, VA. Delineated both tidal and
non-tidal wetland systems, evaluated existing wetland functions, directed the construction
of various islands, emergent fringes, and aquatic benches, and completed a 5-year
monitoring program. The aquatic benches, islands, and emergent fringe wetlands have
developed into successNrl, well-vegetated stormwater treatment areas over the monitoring
period.

Project Scientist for the Jacksonville Land Treatment System Section 404/NC CAMA
permitting and wetlands mitigation project, Or slow County, NC. Completed sections of
NC SEPA environmental assessment, completed wetlands delineation, classification,
evaluation, and mitigation plan, completed detailed plans and specs, and directed the
construction of 20-acre and 15-acre wetland systems. The pine fatwood and bottomland
hardwood systems were constructed in 1996 and monitoring results show that both will
be successful.

Project Manager for the Swedesboro North Wetland Mitigation Design-Build Proj et,
Gloucester County, NJ. Directed the site selection and detailed soils, hydrology,
vegetation, and cultural resources studies to evaluate the feasibility of restoring wetlands
on a prior-converted cropland site. Completed the detailed mitigation plan, construction
plans and specs, and directed the construction of the site which was completed in 1996.

Project Manager for the Denbigh Middle School wetlands permitting project, Newport
News, Virginia. Directed a team of scientists in completing a ground water monitoring
study, a wetland delineation, a wetland evaluation, an Individual Permit Application, an
alternatives evaluation, and a wetland mitigation plan for the prob et.
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Energy

Project Manager for a proposed gas-fired power plant for a confidential client on a 40-
acre site in Loudoun County, Virginia. Responsible for directing air quality, community
input, cultural resources, fish and wildlife, wetlands, and endangered species programs,
as well as obtaining State Corporation Commission approval for die project.

Technical advisor for a gas fired power plant project for a confidential client in Indiana.
Responsible for directing cultural resources, wetlands, and endangered species smdies.

Technical advisor for a gas fired power plant project for a confidential client in Ohio.
Responsible for directing cultural resources, wetlands, and endangered species studies.

Project Manager for a gas-fired power plant project for a confidential client in
Mississippi. Responsible for completing wetlands, endangered species, and cultural
resources studies.

Technical advisor for a gas-iired power plant project for a confidential client in
Mississippi. Responsible for directing cultural resources, wetlands, and endangered
species studies

Project Manager for the Red Hills Generating Facility wetlands permitting project,
Choctaw County, Mississippi. Directed a team of scientists in completing a wetland
delineation and functional evaluation, a joint permit application, an alternatives
evaluation, and a conceptual wetland mitigation plan for the 350-acre site.

Municioal Planning

Project Manager for the Town of Kinderhook Revised Master Plan, Columbia County,
New York. Completed an inventory and analysis of land use, demographics, market
conditions, infrastructure, enviromnental constrdnts, and historic resources,
implemented a community input plan which included the development and distribution of
questionnaires and the conducting of controversial public informational meetings,
developed recommendations for land use controls including performance zoning and
transferable development rights, and recommended changes to the land use plan. Also
completed a generic environmental impact statement for the revised master plan.

Project Manager for the Town of Rensselaerville Comprehensive Land Use Plan, Albany
County, New York. Implemented a public input plan which consisted of developing and
distributing a public opinion survey, conducting public informational meetings, and
developing a statement of goals, completed an inventory and analysis of the township's
demographics, market conditions, municipal budget, infrastructure, environmental
constraints, natural resources, and historic resources, developed recommendations for
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land use controls and changes to the land use plan. Also completed a generic
environmental impact statement for the revised master plan.

Water Quality Studies

Senior Environmental Scientist and Technical Leader for the completion of the Knells
Ridge Water Quality Study, Chesapeake, Virginia. The study consisted of designing a
water quality sampling program, analyzing water quality data provided by the City of
Chesapeake, determining the eutrophication status of the five storm water ponds, and
developing recommendations for potential BMPs that could be used to control nutrient
loadings to the lakes.

Technical Leader for the completion of a water quality sampling program for the
Hampton Golf Course storm water lakes, Hampton, Virginia. Lake temperature,
dissolved oxygen (DO), and nutrients were determined, water budgets were calculated,
temperature/DO profiles were developed, and trophic status was determined for the golf
course lakes. Developed recommendations for controlling nutrient loading to the lakes.

Technical leader for evaluating a 16,000-acre watershed owned by the Birmingham
Waterworks and Sewer Bond, Blount, Jefferson, and Shelby Counties, Alabama.
Evaluated existing water quality, land use, geology, topography, soils, buffer zones,
wetlands, potential endangered species habitat, and existing and potential sources of
contamination within the watershed, and developed a ranking methodology to determine
which properties were critical to the long-term protection of reservoir water quality.

Stream Investigations

Lead environmental scientist for the Sandy Hill Landfill Stream Investigation, Prince
George's County, MD. Study consisted of stream habitat, benthic macroinvertebrate, and
water  quality surveys. Conducted public  informa t iona l meet ings  with adjacent
landowners. Developed recommendations for re-establishjng benthic habitat through the
use of in-stream and watershed best management practices.

Quality Assurance Manager for the City of Akron CSO Study, Akron, OH. Evaluated
fisheries and benthic habitat for the Cayuhoga River and its tributaries in a basin-wide
study of degraded urban streams. Developed recommendations for improving fisheries
and benthic habitat in these streams and rivers..

1

Senior Environmental Scientist for the Regional Raw Water Supply Study, King William
County, VA. Evaluated various stream restoration projects as components of overall
comprehensive mitigation plan to compensate for reservoir impacts to stream and riparian
habitat. Examined intermittent,  first  order streams degraded by agricultural runoff.
Developed restoration concepts including the establishment of weir structures, in~stream
bank stabilization, riparian re-vegetation, and forested buffer zones.



Senior Environmental Scientist for the Rocky Pen Run Reservoir Stream Investigation,
Stafford County, VA. Completed benthic, fisheries, and iieshwater mussel surveys on
Rocky Pen Run, a tributary of the Potomac River, and evaluated several mitigation
options for improving in-stream habitat in England Run, located in an adjacent habitat.
Also developed concepts for improving best management techniques and establishing
water quality basins within the England Run basin, as mitigation for stream impacts
associated with the proposed reservoir.

Ivy Landfill Stream Investigation, Albemarle County, VA. Completed a stream survey,
which included habitat, fisheries, and benthic invertebrate components, and developed
stream restoration concepts. Various proposed techniques included re-establishing
stream bank vegetation, establishing check-dams, rockrevetments, rock vortex weirs,
rock deflectors, K-logs, gabions and fascines, as well as other bio-engineering
techniques.

Lakeside Refinery Davis Creek Restoration, Kalamazoo, »MI. As  p a r t  o f  a n
interdisciplinary remediation team, completed a stream restoration project for a 600-foot
stretch of creek. Completed a stream assessment, evaluated various bio-engineering
components, and developed a stream restoration design. Various components included in
the design were rock vortex weir structures, rock deflectors, boulder fields, plunge pools,
low level pools, and vegetative stream bank stabilization.

Ecological Risk Assessment

Completed vegetation, mammal, bird, benthic macroinvertebrate, fisheries, and stream
surveys, as well as an ecological risk assessment for an R]!FS completed for the U.S.
Naval Surface Warfare Center, White Oak, Maryland. Seven terrestrial and aquatic sites
contaminated with PCBs arid metals were investigated under the U.S. Navy's Installation
Restoration Program (IR1>). Developed terrestrial and stream remedial options and
recommendations based upon the results of the ecological risk assessment.

For the 45-acre Eustis Lake Site at Fort Eustis, Virginia, completed vegetation and
wildlife surveys, fish electro-shocldng surveys and flesh analysis, and ecological risk
assessment. Evaluated and recommended remedial actions for clean-up of
PCB/pesticide/PAH contaminated sediments in the lake. ,

Completed vegetation and wildlife surveys and an ecological risk assessment for the Fire
Training Area, Fort Story, Virginia. Recommended remedial actions for clean up of
TPH/SVOCNOC contaminated sediments, soils, and groundwater based on the results of
the co-risk assessment.

Completed vegetation and wildlife surveys and an ecological risk assessment for the
LARC 60 Maintenance Area Site, Fort Story, Virginia. Recommended remedial actions
for clean-up of TPH/VOC contaminated surface water, sediments, soils, and groundwater
based on the results of the Eco-risk assessment.
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Completed vegetation and wildlife surveys and an ecological risk assessment for the Auto
Craft Building Area Site, Fort Story, Virginia. Recommended remedial measures for
clean-up of TPI-I/VOC contaminated soils and groundwater based on the result of the
co-risk assessment.

For the DOL Storage Yard Site at FOrt Eustis, Virginia, completed vegetation and
wildlife surveys, wetland surveys, and ecological risk assessment. Recommended
measures to clean up pesticide/PAH/metal contaminated sediments and groundwater in
down gradient forested wetland. .

Completed vegetation and wildlife surveys, ecological risk assessment, and wetland
restoration plan for the Bailey's Creek Site, Fort Eustis, Virginia. Recommended
wetland restoration measures for the clean up of PCB contaminated sediments in
palustrine forested and estuarine emergent areas.

Technical Director Delegate and Senior Scientist for screening level ecological risk
assessments completed for the McGregor Ponds Range Camp, Dona Ana Range Camp,
Meyer Range Camp, and Orogrande Range Camp Sewage Lagoons, Fort Bliss,New
Mexico. Sewage lagoons at these four sites are contaminated with various COCs
including pesticides, metals, and PCBs. Evaluated the technical approach and
completeness of co-risk assessments, applied accepted USEPA screening level standards
for data collected for these sites, and selected sites for further quantitative ecological risk
assessments.

Endangered Species Studies

Completed a habitat evaluation and endangered species survey for the Cactus
Ferruginous Pygmy-owl (Glaucidium brasilianum ea ctorum) , for a proposed 160-acre
power generating facility, Maricopa County, Arizona. Used USFWS survey protocol to
determine the presence or absence of this species.

Completed a habitat evaluation and endangered species survey for the Bog Turtle
(Clemmys muhlenbergii) on a 250-acre proposed dredge disposal landfill site in
Washington County, New York. The special study was completed in support of the
Hudson River PCB Reclamation Project ElS. All appropriate sedge Meadows, low
gradient streams, and herbaceous wetlands were identified and mapped as appropriate
habitat on the site. Several early spring and summer surveys were conducted to
determine the presence or absence of the species. No Bog Turtle specimens were
detected or identified.

Completed habitat evaluations and field surveys for the Bog Turtle for the MCI fiber
optics cable project in Seneca, Cayuga, and Onondaga Counties, New York. Aerial
photography and New York State DEC freshwater wetlands mapping were examined to
identify potential habitat for several proposed fiber optics cable crossings. Winter field
surveys were completed to field verify the presence of bogs, sedge Meadows, herbaceous

I
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wetlands and other potential habitat. Developed avoidance and mitigation measures to
reduce the potential impacts to the species.

Assisted in the completion of are endangered species survey for the Bla.nding's Turtle
(Emydoidea blandingi) on a proposed 40-acre residential development site located
adj cent to the Crum Elbow Creek, Town of Hyde Park, Dutchess County, New York.
Suitable aquatic habitat in and adj cent to the creek was identified based on late winter
site inspections. Hoop trapping and visual surveys were completed during the spring
breeding season to determine that the species was not present in the area.

Completed herpetological surveys for a proposed 2,200-acre raw water reservoir in King
William County, Virginia. Aerial photography and large-scale topographic mapping
were utilized to identify a wide variety of upland and wetland communities and to
identify search seas. Three-day field surveys were completed during early spring, late
spring, early summer and mid-summer to detect breeding herpetofauna. A total of 74
species of reptiles and amphibians were detected.

Performed a site inspection, wetland delineation and endangered species survey for
proposed 16-inch water reuse and 24-inch sewage force mains in Orlando, Florida. A
habitat evaluation was completed for the Gopher Tortoise (Gopherus Polyphemus),Red-
cockaded Woodpecker (Picoides Borealis),Florida Scrub Jay (Aphelocoma
coerulescens), and American Kestrel (Falco spa rverius). Several active Gopher Tortoise
burrows were located along the condor. Active burrows were flagged in the field and a
salvage/transplantation plan was developed and implemented during project construction.

Completed a habitat evaluation and endangered species survey for the Barking Tree fog
(Hyla gratiosa), Mabee's Salamander (Ambystoma mabeei), and Harper's Fimbristylis
(Fimbristylis perpusilla) for the Virginia Natural Gas pipeline project in the Grafton
Ponds Sinkhole Complex, York County and Newport News, Virginia. Evaluated aerial
photography and large-scale topographic mapping to identify potential sinkhole pond and
forested wetland habitat. Spring and summer surveys were completed and avoidance and
mitigation measures were developed to reduce the potential effects on these species.

Completed a habitat evaluation and endangered species survey for the Harper's
Fimbristylis for the proposed Turnberry Boulevard Extension corridor, Newport News,
Virginia.

Completed a habitat evaluation and endangered species survey for the Barldng Treefrog
and Mabel's Salamander on a 45-acre site for the proposed Woodside High School
project, Newport News, Virginia in support of a USCOE and Virginia DEQ Joint Permit
Application. Completed an on-site habitat evaluation to determine appropriate habitat
and reference sites, as well as completed late winter, spring and summer surveys for the
rare amphibians. No rare species were detected.

Lead project scientist for a habitat evaluation and endangered species survey for the
6,500-acre Jacksonville Land Treatment System prob et, Or slow County, North Carolina.



Color infrared aerial photography, topographic mapping, and hydria soils mapping were
examined to identify sinkholes, bottomland hardwoods, remnant pocosin, remnant
savannah, and other potential habitat for rare plant and animal species. Late winter yield
inspections to reline potential search areas, as well as spring and summer surveys were
completed to detect the presence or absence of federally listed and state listed threatened
or endangered species. .

L

Completed an endangered species survey for the state-listed Red-shouldered Hawk
(Buteo Iineatus) on a 300-acre proposed large-lot development in Ulster County, New
York. Habitat evaluations were completed to identify appropriate upland hardwood and
forested wetland habitat. Early spring transect surveys were completed for the proposed
300-acre residential site.

Completed endangered species survey for the Rough-leaved Loosestrife (Lysimachia
asperulzfolia) and Red-cockaded Woodpecker for a proposed 10-acre solidwaste transfer
station in the Croatan National Forest, Carteret County, North Carolina. No individual
plants or active nest sites were found.

Completed Small-whorled Pogonia (Isotria medeoloides) (SWP) surveys for several
projects as described below:

1. Newport News Waterworks Northern Zone Water Pipeline Survey, James City
County, Va., July 1991. No individuals found.

2. College Woods, Williamsburg, Va., June 1993. Status of individual SWP plant
discovered by Virginia Crouch. One individual plant examined.

3. King William Reservoir Site Survey, King William County, Va., June 1993 One
individual seen.

4. Black Creek Reservoir Site Survey, New Kent County, Va., July 1993. No
individuals seen.

5. Chisel Run Colony, James City County, Va., May1994. Checked on the status of the
colony being monitored by Dr. Donna Ware.

6. Ware Creek Reservoir Site Survey, James City and New Kent Counties, Va., May
1994. Two individuals discovered.

7. King William Reservoir Site Survey, King William County, Va., June 1994. New
colony of 5 plants discovered. Individual discovered in 1993 was examined.

8. Virginia Natural Gas 20-Inch Northern Trunk Line, James City County, Va., June
1994. Habitat assessment and SWP survey. No individuals found.

9. Black Creek Reservoir Site Survey, New Kent County, Va., August 1994. No
individuals found.

10. Rocky Pen Run Reservoir Site Survey, Stafford County, Va., May-June 1996.
Principal Investigator and Field Crew Leader. No individuals found.

11. Fredericksburg Outer Connector, Stafford and Spotsylvania Counties, Va., June-July
1998. Crew leader. Three individuals discovered.

12. Fredericksburg Outer Connector, Stafford and Spotsylvania Counties, Va., June 1999.
Project Manager. No individuals discovered.
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13. Chisel Run Colony, James City County, Va., August 1999. Checked on the status of
the colony being monitored by Dr. Donna Woe. 40 individuals examined. No new
individuals discovered.

Environmental Impact Assessment

Mr. Sankey has been a principal author in the preparation of the following documents:

Lower Virginia Peninsula Regional Raw Water Supply NEPA ElS
Rocky Pen Run Reservoir NEPA EA, Stafford County, VA
King Street Bridge NEPA EA, Hampton, Virginia
Radford Army Ammunition Plant WWTP Extension NEPA EA, Radford, Virginia
CRSWA Solid Waste Transfer StationNEPA EA, Carteret County, NC
Jordan Lake Pipeline Crossing NEPA EA, Piedmont, NC
Boswell Loop Alternatives Environmental Assessment
Dahlgren WWTP ExpansionNEPA EA, Dahlgren,VA
Crooked Creek Reservoir NEPA EA, Jefferson County, AL

Additional Professional Training:

Wetland Identification and Delineation, University of Massachusetts, 1990, Habitat
Evaluation Procedures (HEP), Colorado State University, 1991; Winter Botany,
Enviromnental Concern, 1994, Evaluation for Planned Wetlands, Enviromnental
Concern, 1995, Aquatic Ecological Risk Assessment, WERF, 1996, Constructed
Wetlands for Wastewater Treatment, Henricopolis Soil & Water Conservation District,
1997, Watershed Planning, Center for Watershed Planning, 1999.

Publications and Research:

Sankey, R. T. 2000. "Created Wetlands: Innovative Storm Water Management and
Reuse." Workshop presented at the AWWA 2000 Water Reuse Conference, January 30,
2000, San Antonio, TX.

Sankey, R. T. 1999. "Innovative Mitigation Plan Preserves Unique Grafton Ponds."
Presented at the 20th Annual Meeting of the Society of Wetlands Scientists, Norfolk, VA.

Sankey, R. T. 1996. "Pocosin and Bottomland Hardwood Restoration in the North
Carolina Coastal Plain: A Case Study." Presented at the 17111 Annual Meeting of the
Society of Wetland Scientists, Kansas City, MO.

Powers, P. H., L. ()'Neil, W. Fuscoe, and R. T. Sankey. 1995. "Innovative Storm Water
Treatment at the Oak Hollow Reservoir." Presented at the 75th Annual Conference of the
North Carolina American Water Works Association / Water Environment Association,
Greensboro, NC .



Johnson, R. L., Sankey, R. T., Dembinsky, R. P., and Thurrott, J. C. 1995. "City of
Dayton Beach Welliield Wetland Monitoring Program." Presented at the American
Water Works Association Annual Meeting, Anaheim, CA.

Sankey, R. T. 1995. "Vernal Ponds in Virginia." Published in the Virginia Association
of Wetland Professionals Newsletter,.Volume H, Issue 2, July 1995.

Sankey, R. T. and Schwenneker, B. W. 1992. "Ecology of the Grafton Ponds Sinkhole
Complex in Eastern Virginia." Presented at the Thirteenth Annual Meeting of the
Society of Wetland Scientists, New Orleans, LA.

Sankey, R. T. and B. W. Schwenneker. 1992 "Creation of an Open Water/Emergent
Marsh in the Albany Pine Bush." Presented at the Nineteenth Annual Conference on
Wetlands Restoration and Creation, Tampa, FL.

Sankey, R. T. 1985. "Islands on the Prairie: The Flora and Av'ifauna of Shelterbelts in
Stafford County, Kansas." Master's Thesis. The University of Kansas, Lawrence, KS.
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IRNI Stacie R. Alter I

Title/FirmMs. Alter is a project hydrogeologist specializing in solid waste facil-
ity permitting, subsurface contamination investigations, groundwater
monitoring, aquifer protection permitting, and environmental field
work, including well installation, soil sampling, and subcontractor
management.

Project Hydrologist,

Malcolm Pirie, Inc.

Detailed Experience

Years  of  Exper ience

B

Educat ion

Abitibi Consolidated Sales: Aquifer Protection Permitting / Snow-
flake, AZ. Responsible for orvgoing APP compliance, including the
preparation of major and minor permit modifications.

Studies in Geology Arizona State University

BA Geology Vassar College 1994

MS Hydrology University of Arizona 2000, Tucson

Tucson Electric Power Company: Aquifer Protection Permit for
Springerville Generating Station / Springerville, AZ. Prepared
Aquifer Protection Permit for coal-fired power plant. ,

Registration and Certifications

2000 Geologist-in-Training

Heal th and Safety T rain ing

Hazardous Waste Operations Eight (8) hour

refresher

Bloodborne Pathogens Exposure Control

Cardiopulmonary Resuscitation

First Aid

Medical

Abitibi Consolidated Sales: Sampling Plan for a PaperFiber Waste
Lagoon / Snowflake, AZ. Used U.S. EPA Method SW-846 to develop
a sampling plan, which was conducted per aquifer protection permit
requirements and 'included a statistical analysis of existing data.

/ Sucieties

Arizona Hydrological Society (Member)

CALMAT: Alternative Liner Demonstration for Cal rat Landfill
Tucson, AZ. Completed the demonstration, which included a compari-
son of a Subtitle D final cover system, an Arizona Department of Envi-
ronmental Quality-approved final cover system, and an alternative final
cover system. The demonstration also included the use of HELP model-
ing. Following the demonstration, requested a minor modification to
the landfill's aquifer protection permit.

Em ploym ent  His tory

Malcolm Pirnie, Inc, 2000 to present

IT/EMCON 199s to 2000

Delta Environmental 1995 to 1996

Basin Er Range 1994 to 1995

City of Tucson: Aquifer Protection Per nit for Irvington Landfill
Tucson, AZ. Responsible for permitting activities, including reviewing
site geology/ hydrogeology and water quality data, conducting a bor-
row source evaluation, and negotiating permit requirements. Per-
formed regulatory review of ordinances or permit requirements associ-
ated with various end uses of the site. The regulatory review included
the examination of Section 404 requirements, the WASH/ ERZ ordi-
nances, the native plant ordinance, zoning and development standards
for the site, the availability of utilities in the area, restrictive covenant
requirements, air quality permit requirements, endangered species
clearance, NPDES requirements, and state historic preservation clear-

/

once.

City of Tucson: Groundwater Remediation at Los Reales Landfill
Tucson, AZ. Conducted field work associated with the design of a
groundwater remediation system at the landfill site. The fieldwork in-
cluded conducting aquifer tests and collecting groundwater samples to
determine the degree of hydrologic connection (and related impact of
contaminant transport) between two aquifers. Subsequent fieldwork
included grouting wells that were screened across two water-bearing
units to mitigate cross-contamination.

/
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Stacie n. Alter IIRNI

City of Tucson: Aquifer Protection Permit for Speedway Landfill
Tucson, AZ. Assisted with permitting procedures, including HELP
modeling, a hydrogeologic study, obtaining necessary clearances from
state and federal agencies, calculating Alert Levels, and preparing a
compliance schedule.

/

Glenn Weinberger: Landfill Slope Stability Modeling, Weinberger
Rainbow Valley Landfill / Mobile, AZ. Modeling performed to de-
termine factor of safety values for a waste tire monofill.

Glenn Weinberger: Slope Stability Modeling at Weinberger 43rd Ave-
nue Landfill / Phoenix, AZ. Performed modeling using PCSTABL to
determine factor of safety values for the landfill's slopes. Also, per-
formed HELP modeling to determine the potential of leachate migration
from the base of the landfill. The HELP modeling was performed as
part of the aquifer protection permitting activities.

Tucson Electric Power Company: Aquifer Protection Permit Activities
for Springerville Generating Station / Springerville, AZ. Prepared
closure plans for an 'inactive landfill located adjacent to an active ash
disposal area. Performed HELP modeling to determine the viability of
using fly ash and bottom ash as cover material on the inactive landfill.
Compiled historical landfill use data and prepared a closure report for
Arizona Department of Environmental Quality submittal.

USA Waste of Arizona, Inc.: Aquifer Protection Permit for Deer Val-
ley Landfill / Maricopa County, AZ. Prepared the permit and an
SWFP, including HELP modeling, endangered species clearance, State
Historic Preservation clearance, closure and postclosure plans, a
hydrogeologic study, and a demonstration of compliance with stan-
dards.

Arizona Army National Guard: Site Characterization Activities / AZ.
Supervised geophysical team as part of site characterization activities.
Also supervised well construction and conducted subsequent ground-
water monitoring.

Confidential Client, ITT, and F&B Manufacturing: Site Characteriza-
tion Activities Phoenix, AZ. Conducted groundwater monitoring
for chlorinated solvent contamination at Water Quality Assurance Re-
volving Fund sites in Phoenix. Collected quarterly groundwater sam-
ples and monthly water levels, and prepared reports for agency submit-
tal.

/

Yellow Cab: Site Characterization Activities / AZ. Monitored BTEX
concentrations, alkalinity, pH, redo potential, dissolved oxygen, ni-
trate, dissolved iron, and carbon dioxide.
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BARBARA s. MACNIDER
Principal Investigator II

Archaeological Consulting Services, Led.
424 W. Broadway Road

Tempe, Arizona 85282-1339

EDUCATION

PROFESSIONALEXPERIENCE

1979-82 Graduate studies in archaeology (all work completed toward a master's degree except the thesis),
Arizona State University

1978 Graduate studies in archaeology, Florida State University
1977 B. A. anthropology (archaeology) and mining in history, University of Illinois

1973-75 Undergraduate studies majoring in biology, Denison University, Ohio

ARCHAEOLOGICAL CONSULTING SERVICES, LTD., Teague, A Z

Vice president (August 1997-present)
• Principal investigator II (August 1998-present)
• Senior project manager (May 1992-August 1998)
• Project manager (Oct. 1989-May 1992)
' Crew chief/assistant projectmanager (Jan.1985; Dec. 1986-0ct. 1989)
' Field archaeologist/lab assistant (Oct. 1983; Dec. 1984; Aug.-Dec. 1986) .

Current duties include overseeing (and sometimes performing) archaeological surveys and small- to medium-sized
excavations, writing and editing project reports, interacting with agency personnel and clients, and developing
proposals and budgets. Since becoming a project manager in 1989, I have supervised over 600 projects conducted
throughout Arizona, from Bullhead City to Yuma and from near Douglas to Rock Point on the Navajo
Reservation. These projects took place on private land as well as on land managed by various agencies, including
the Apache-Sitgreaves, Coconino, Kaibab, Prescott, and Tonto National Forests; the Phoenix and Yuma Districts
of the Bureau of Land Management; the Bureau of Reclamation; the US Fish and Wildlife Service; the Arizona
State Land Department; the Bureau of Indian Affairs; the US Postal Service; the Arizona Department of
Transportation; Maricopa and Penal Counties; As-Chin, Cocopah, Gila River, Salt River Pima-Maricopa, Fort
McDowell, Fort Mojave, and Navajo Indian Communities; and the Towns/Cities of Buckeye, Goodyear, Gilbert,
Mesa, Tempe, Page, Kinsman, and Florence. Sample of the larger projects follow.

1997-98

1996-99

1995-98

1995-97

Cave Creek Agriculture Sites-Wheeler Construction. Supervised archaeological and
geomorphological study of prehistoric agricultural sites along Cave Creek. Conducted a damage
assessment of two prehistoric sites, prepared budgets for different phases, and edited and produced
all project reports.

Red Mountain FreewayElS-Entranco and ADOT. Supervised archaeological and architectural
study along the alternative alignments for the freeway between Country Club Road and US 60.
Participated in momMy team meetings and two public h¢mng§. Prepared responses to public
comments about the cultural resources in the DEIS. Developed plan and supervised mitigation for
Levi District.

Bank One Ballpark, Maricopa County Stadium District-SCS Engineers. Assisted in the
management of the testing and data recovery excavations for the ca. 25 acre ballpark. Provide
communication between archaeological investigations and construction management to ensure
smooth sailing through a sea of scheduling nightmares.

US 93 Realignment-ADOT. Supervised surveys and excavations within new US 93 Right-of-way
north of Kinsman. Prepared budgets for different phases, prepared data recovery plans, surveyed
one of the realigned areas, and edited and produced all project reports.
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1994-95 SR 98 Realignment-ADOT. Supervised survey of new tight-of-way for SR 98 near Page, AZ.
Prepared testing/data recovery budget, assisted in preparation of data recovery plan, and edited and
produced the data recovery report.

1993-94 BonneybrookSubstation-APS. Directed survey and data recovery investigations of a prehistoric
agricultural field located east of Florence, AZ. Worked closely with doe Arizona State Land
Department to coordinate the work.

1993 Bullhead Parkway, East Branch Sewedine, and Rio Rancho/Rancho del Rio Projects. Series
of projects in Bullhead City, AZ, that involved managing survey and data recovery tasks. Prepared
data recovery plans for the projects. Worked closely with the Bureau of Land Management to insure
rapid completion of die fieldwork to meet the needs of the clients.

1992-93 Price Expressway Testing and Data Recovery-ADOT. Prepared testing plan and served as
project director overseeing the fieldwork and managing the project.

Rillito and Toltec Loops (Casa Grande to Tucson)-ADOT. Managed survey, testing,
monitoring, and data recovery efforts along two 20-mile pipeline rights-of-way located between
Tucson and Phoenix. Edited reports, prepared testing and data recovery plans, and coordinated Held
and laboratory efforts.

1991

1990

1989

1987-89

Grand Canyon Airport Data Recovery. Prepared data recovery plan, coordinated Held, laboratory,
and report writing efforts.

Mohave Line Survey and Monitoring. Coordinated with Woodward-Clyde Consultants,
Transwestern Pipeline, and State Historic Preservation Office to monitor pipeline construction
activities between Topock and Bullhead City. Also provided additional survey of proposed
realignment.

Knuck Land Exchange-Prescott National Forest. Conducted field survey and prepared report on
land exchange project.

Reno-Cannon Airport Survey. Coordinated with Nevada state personnel to perform ardiaeological
survey. Edited report and interfaced with client.

StateRoute 69 WideningProject-ADOT. Surveyed Cortes Junction to Mayer, AZ, right-of-way
and prepared report. .

Cocopah LandUse Study. Prepared cultural resource overview of Cocopah Indian Community
lands in Yuma County.

Nevada Lateral to Topock Station-El Paso Natural Gas Company. Conducted an assessment of
previously recorded sites along the E1 Paso Natural Gas Company's proposed right-of-way.

Christopher Creek TestingProject-Tonto National Forest. Conducted field testing and prepared
report of a site located in the Christopher Creek Campground, Tonto National Forest.

Dude Timber Salvage Project. Conducted field survey east of Payson and wrote the historic
portion of a culture history for the sub-Rim area on the Tonto National Forest.

Pima Freeway Project. Conducted archaeological survey and wrote report for the proposed Pima
Freeway right-of-way located on the Salt River Pima-Maricopa Indian Community.

Siphon Draw Project-TRW. Conducted field survey for proposed state land sale in Apache
Junction,AZ.

Prescott and TontoNationalForests Overviews. Wrote data synthesis and culture history chap
tars for both cultural resource overviews



0

1

Macnider 3

Chills and Irving Hydroelectric Plants National Register Nomination-APS. Conducted
archaeological survey and archival research for the National Register nomination of Arizona Public
Service Company's Chills and Irving hydroelectric plants near Strawberry, AZ.

1986-89 Crew chief. Conducted survey projects throughout Arizona, primarily in Yavapai, Gila, and Maricopa
counties.

1986

1985

1984

1983

1986

1985-86

1985

1983

1982-83

1982

1981

1984

1984

Waddell Data Recovery Project-Bureau of Reclamation. Crew member, laboratory rechnidan, and
data entry personnel.

Agua Fria Borrow Area and Waddell Canal. Crew chief

Castle Hot Springs Road Relocation. Field archaeologist. Participated in survey near Peoria, AZ.

Aztec Timber Sale, Haber, AZ. Field archaeologist. Apache-Sitgiceaves National Forest timber sales
survey. Duties occasionally included supervising a survey crew.

SOILSYSTEMS, DEC (SSI), P/zoenzbc, AZ

East Papago Testing Project 3.3. Field archaeologist. Participated in testing tasks in Phoenix..

American Telephone and Telegraph Fiber Optics Mitigation Project, along the Pinal Pioneer
Parkway, Oracle, AZ. Joint SSI/ACS project. Field director overseeing excavation of prehistoric
village site.

Pinnacle Peak Urban Planning Project test excavations, Scottsdale, AZ. Crew chief, duties
included planning testing strategies, running Edd testing, and preparing testing report including
suggestions for a mitigation program.

Ak-Chin Indian Community Data Recovery Project. Crew chief, duties included site report
writing as well as directing Held excavations at two prehistoric sires (one site also had a protohistoric
component).

American Telephone and Telegraph Testing Project. joint SSI/ACS project. Field archaeologist.
Participated in testing tasks along the Penal Pioneer Parkway, Oracle, AZ.

Papago Park Planning Area Project. Archaeologist. Duties included researching known sires
within Tempe Papago Park and writing an overview for the area.

Phoenix Redevelopment Project, Block 24 Mitigation. Field archaeologist. Participated in
prehistoric excavations.

New River Authorized Dam Project. Assistant crew chief Project involved prehistoric and
historic data recovery excavations near Peoria, AZ.

Phoenix Redevelopment Project, Murphy Addition Data Recovery. Field archaeologist. Project
involved excavating historic features.

Phoenix Redevelopment Project, Caknark (Murphy Addition) Testing, AZ. Field archaeologist
and historic artifact analyst.

BUREAU OF LAND MANAGEMENT PHOENIX DISIRICUZ Phoenix,A Z

Hopi-Navajo Relocation Program and the Ron Cohn Range Land Field archaeologist Surveys
were in Rainbow Valley, TonolitaMountains, and Avra Valley, AZ.

WEYIFRNARCHAEOLOGICALAND CONSERVATION CENTIER, NPS, Tucson, AZ

Saguauro National Monument, Rincon Mountain Unit Survey. Field archaeologist.

ARIZONA ARCHAEOLOGICAL SOCIETYZ Phoenix, AZ
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1983 Black Mesa Pueblo Field School. Assistant yield director. Duties induced giving daily lectures on
archaeological methods and excavation techniques and assisting in supervising site excavations near
Show Low, AZ. Also directed survey crews to cover nearby BLM Asset Management acreage.

1982

1980-81

1979

1982

1980-81

1980

1979

ARIZONA STATE Ul\Hl/ER.s1Ty, Tempe,A Z

AZ AA:6:1(ASU) Project, near Arizona City, AZ. Computer data management and manipulation
of lithic artifacts.

Noble Science Library Salvage Excavations,ASU campus. Assistant director.

Veracruz (Mexico) Project. Research assistant for Dr. Barbara Stark. Coding ceramic data for
computer analysis. (National Science Foundation funded project)

NORTHLAND RESEARCH, INC, F/a/g.tt¢§ AZ

Central Arizona Project, Indian Distribution Division, AZ. Field archaeologist on Gila River
Indian Reservation survey.

Central Arizona Project, Indian Distribution Division, AZ. Field archaeologist on As-Chin
Reservation survey. Also did preliminary analysis of ceramics.

UNIVERSITY' OF GEORGIA, At/mu, GA

Valley of Oaxaca Settlement Pattern Project, Oaxaca, Mexico. Crew chief supervising field
survey. Contributed to the chapter on preceramic sites in published report for die project. (National
Science Foundation funded project) .

IROQUOIS RESEARCH IN5TI'1IUTE, Fairfax, VA

St. Francis River Basin Survey, MI and AR, andHarry Truman Reservoir Survey, MI. Crew
member on several survey projects.

SOUIH E/LST CONSERVATION/IND ARc.H,4EoLoc;Ic.4L CENTER, mps, Ta//a/Janes, FL

1979

1978

1978 Lincoln Log Cabin and Moore Home,

1978

1977-78

1977

1976, 78

Tyndall Air Force Base, Panama City, Florida. Field archaeologist on survey of coast areas.

Mackeys Creek and Parr sites, northeast MS. Lidia analysis of chert artifacts.

NPS Natchez Trace (Mickeys Creek site), MS. Field archaeologist on salvage excavations.

Volunteer work for National Park Service doing faunal analysis for a site in the Everglades.

A RCHA E O L O G ICA L RESOURCE ,45sEssmE1vi1 Afgenta, IL

Illinois. Field archaeologist on outbuilding excavations.

UNI VERSI TY OF ILLINOIS, Cbangmzgn-Urbana, I L

Chicap Petroleum Pipeline, Chicago to Mount Vernon, IL. Field archaeologist on survey.

University of Illinois Field School and Eanhwatch Expedition, Middle Caicos, Turks Islands,
West Indies. Co-supervisor of a field school and Eanhwarch groups in both the field excavations
and survey and the lab. Dissertation research.

Crew member for various contract projects, including excavation and laboratory work, and for
dissertation research involving survey of uplands in cen Ill inois,

Laboraholy assistant and co-supervisor, ceramic analysis of Ecuadorian ceramics. Dissenauon
research .

1976
1

Collins Site, Middlcfork River Valley, II.. Field archaeologist on excavations of Woodland and
Mississippian village site.

PUBLICATIONS/MANUSCRIPTS/PAPERS
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1998 Archaeological Survey of the Preacher Canyon Substation Access Road (Forest Road 436), Payson
Ranger District, Tonto National Forest, Gila County, Arizona, by Jexncyll L. Moreno and Barbara S.
Macnider. Ms. on file, ACS, Tempe.

1997 Cultural Resource Literature Review and Site Assessment for the Suntan Freeway, Chandler, Mesa, and
Gilbert, Maricopa County, Arizona, by Barbara S. Macnider and Kim Adams. Draft on file, ACS,
Tempe. ,.

Geoarchaeological Investigations at AR-03-12-04~366, East of Star Valley, Gila County, Payson Ranger
District, Tonto National Forest, by Brice G. Phillies and Barbara S. Macnider. Ms. on tile, ACS,
Tempe.

Plan of Work for Geoarchaeological Invesdgaiions at AR-03-12-04-366, East of Star Valley, Gila County,
Payson Ranger District, Tonto National Forest, byBruceG. Phillies and Barbara S. Macnider. Ms. on
File, ACS, Tempe.

Archaeological Survey of Red Mountain Freeway (State Route 202) from State Route 87 to Us Highway
60, Mesa, Maricopa County, Arizona, by Barbara S. Macnider, Holly DeMand, David E. Doyel,
Shereen Lerner, and _Jerryll Moreno. Cultural Resources Report No. 102. ACS, Tempe. `

Cultura/A.r.rc:.r/nent ofHA't0n2°Pm_per1ie.f in the Le/1i.4rva, Mesa, Mankvpa Count, Aniqona, by Karolyn Jackman
Jensen, Barbara S. Macnider (both of ACS), and Gerald A. Doyle (of Gerald A Doyle and Associates).
Cultural Resources Report No. 103. ACS,Tempe.

Archaeological Data Recovery at AZ L:11:15 and AZ L:11:17(ASM), Windsor State Beach Park, Lake
Havasu City, Mohave County, Arizona, by C. Scott Crownover, Bruce G. Phillips, Barbara S. Macnider,
and Teresa L. Hoffman. Ms. on File, ACS, Tempe.

1996 Lit/nk Rzrourrex and Land Uta in the Gila Bend IJnz#i/L Town 0fGi/a Bend Maricopa Count, Arizona, by David
E. DoyeLJohn Rapp, Bruce Phillies, C. Scott Crownovu, and Barbara S. Macnider. Cultural Resources
Report No. 96. ACS, Tempe

Archaeological Survey of Realignment for US 93 Between Stations 101 +660 and 1024-380, North of
Kingman, Mohave County, Arizona, by Barbara S. Macnider. Ms. on file, ACS, Tempe.

1995 Afrhaeologiral Exravadonr at Pueblo B/anm: The MCDOTA/ma Srboal Road Pnjcrt, edited by David E.Dowel,
Andrew T. Black, and Barbara S. Macnider. Cultural Resources Report No. 90. ACS, Tempe.

Archaeological Testing, Data Recovery, Monitoring, and Discovery Plan for the Bank One Ballpark,
Phoenix, Maricopa County, Arizona, by Sbereen Lerner, Karolyn Jackman Jensen, and Barbara S.
Macnider. Ms. on tile, ACS, Tempe.

1994 A Cultural Resources Assessment for the Proposed Citizens Utilities Lake Havasu to Gem Acres Fiber
Optic Cable Right-of-way, Mohave County, Arizona, by C. Scott Crownover and Barbara S. Macnider.
Ms. on file, ACS, Tempe.

AfrbaeologiralInwmgaiionr of AZ U:5:I43¢/1.$IM), t/Je MenDoza/e//Mountdn: Ground Stan:Ma/11gfar17¢fing_Quar'9',
Sfoitxda/e, Mafimpa Clung, Arian fa, by C. Scott, Crownover, John Rapp, and Barbara S. Macnider.
Cultural Resources Report No. 93. ACS, Tempe.

Site and Project File Search for the Hohokam legation and Drainage District and Florence-Coolidge
Natural Resource Conservation District, South and West of Coolidge, Penal County, Arizona, by Barbara
S. Macnider and Gina Gage. Ms. on file, ACS, Tempe.

1993 An Archaeological Assessment of the Bullhead Parkway, Bullhead City, Mohave County, Arizona, by
Joseph Crazy andBarbara S. Macnidcr. Ms. on File, ACS, Tempe. .

An Archaeological Assessment of the East Branch Sewerline, Bullhead City, Mohave County, Arizona,
by Barbara S. Macnider, Walter Punzrnann, and Joseph Crary. Ms. on file, ACS, Tempe
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Rzru/ts fAn°haeo/ogical Data Rzcaveg affirm LJ1ratedA/ang Bullhead Paréwfy, Bullhead Ga Mohave C0un9,by
Shereen Lever, Walter Punzmann, Joseph Clary, Barbara S. Macnider,John Rapp, and Aline LaForge.
Cultural Resources Report No. 81. ACS, Tempe.

Ran/fs of Telling in E4ghr Parrelr and of Dacumentag Research of the ThudsHeme, South Pike Ex;DreJ'.r1z/9, Tempe
and Chandler; Mantopa Count, by Walter R. Punzrnann, Karolyn ]packman Jensen, and Barbara S.
Macnider. Cultural Resources Report No. 77. ACS, Tempe.

1992 Rexearrh Derggnfnr Cultural R:.foun'e C/a.r.r III 8u7v9 and Testing Contract, by Margery Green, Barbara S.
Macnider, JoAnn E. Kisselburg, Robert B. Nelly, and Karolyn Jackman Jensen. Cultural Resources
Report No. 67. ACS, Tempe.

Rzru/t.r of Te:ling in Two Portion: oft/Je South Pnlre E.x]>rv:.fw¢y, Chandler; Mariropa Count, Arizona, by Wilma
Allen, Joseph Clary, and Barbara S. Macnider. Cultural Resources Report No. 74. ACS, Tempe.

1991 An Owniew of the Cultural Hmrage of the Tonto National For ex; by Richard Effland Jr. and Barbara
Macnider. Cultural Resources Report No. 49. ACS, Tempe.

Cultural Resource Lnvestigations at Two Sites Along the Nevada lateral System Expansion Route, El
Paso Natural Gas Line, Mohave County, Arizona, by Kim Adar us, JoAnn Kisselburg, Barbara S.
Macrrider, and Walter Punzrnann. Ms. on File, ACS, Tempe.

Data Recover at AZ V:73:99(A.5IM) in the US. Wen' Communiradoru Rzg/af-of-IV9 West nil-Iqyden in Pima/
Count, Arizona, by JoAnn Kisselburg, Barbara S. Macnider, and Walter Punzmann. Culltural Resources
Report No. 63. ACS, Tempe.

Monitoring Report and Data Recovery Plan for the U.S. West Communications Dudleyville to Hayden
Fiber Optic Right-of-Way, by Barbara S. Macnider, Kim Adams, and JoAnn Kisselburg. Ms. on file,
ACS.

Under the Mogollon Rim: Cultural Rarourre Overviezvfar the M0galhn Rim Escarpment, by David E. Dowel and
Barbara S. Macnider. Cultural Resources Report No. 42. ACS, Tempe.

What Your Archaeologist Needs From You. Paper presented with Margery Green at the Saguaro
Chapter 73 International Right-of-Way Association Conference on Archaeological Regulation and
Mitigation, Tucson.

Under the Mogollon Rim: Historic Settlement and Subsistence. Paper presented at the Ar1z` one
Archaeological Society Stare Meeting, Payson.

1990 An Archaeological Assessment of the U.S. West Communications Hayden-Kearny Fiber Optic Cable
Right-of-Way, Pinal and Gila Counties, Arizona. Ms. on file, ACS, Tempe.

Cocopah Land Use Study: Cultural Resources. Ms. on file, ACS, Tempe.

Literature Review for the Hohokam Northern Periphery: New River and Skunk Creek Drainages, by
Barbara S. Macnider and Margery Green. Ms. on File, ACS, Tempe.

Testing and Data Ramp/eg Mearufar Perjimned at Five Prehittorir Site: along .Yiphon Draw, Pima/ Coungt,Arizona,
by JoAnn Kisselburg, Barbara S. Macnider, Kim Adams, and Donald Irwin. Cultural Resources Report
No. 58. ACS, Tempe.

1989 A n ArrhaeohgicalA.r:ex.vnent of Portion of the Suntan Mounting Pima/ Chung, Afiqvna,by Kim Adams, Garry
Cantley, Barbara S. Macnider, and Richard W. Effiand. Cultural Resources Report No. 60. ACS,
Tempe.

Cultural Resources Overview: The Przrmtt NationalForm, by Barbara S. Macnider, Richard W. Effland, and
George Ford. Cultural Resources Report No. 50. ACS, Tempe.

Cultural Resaurres Oven/iew: The Tonto National Fanrst, by Barbara S. Macnider and Richard W. Effland.
Cultural Resources Report No. 51. ACS, Tempe.
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An Arrbaeo/ogica/A.r.re::/nent ofAfi{ona Pub/ir Sen/ire Cor/1pary': C/#Mr and Iring HydmekM: Faai/8181, Cora Nina
Natzkma/ Form; Beaver Creek Ranger Di.ftn'rt, by Barbara S.  Macn ider , Richard W. Ef f land and A n n
Howard. Cultural Resources Report No. 55. ACS, Tempe.

An Archaeological Assessment of the Pima Road Port ion of die Outer Loop Freeway Alignment, Salt
River Pima-Maricopa Indian Community. Ms. on File, ACS, Tempe.

Preceramic Sites and Cave Occupations by Laura Fibster, Kent V. Flannery, and Barbara Macnider.
In MonteA/12an'.r Hinzerihnd, Pan* H, by Stephen A. Kowalewski, Gary M. Feynman, Laura Finsten, Richard
E.  Blanton,  and Linda M.  Nicholas,  pp.  39-53. Memoirs of  the Museum of  Anthropology No.  23.
Universi ty of  Michigan,  Ann Arbor.

1988 An Archaeological Survey of the WooEdd Timber Sale, Payson Ranger District, Tonto National Forest,
Gi la County, Arizona, by Barbara Macnider and Richard Eff land. Ms. on Fi le,  ACS, Tempe.

An Archaeological Survey of the Salt  River Project Lower Buckeye Road Canal Relocat ion Project,
Maricopa County, Arizona. Ms. on File, ACS, Tempe.

Numerous small  clearance reports for ut i l i ty company rights-of-way also were wri t ten in 1988;
projects were located in cenaad and southern Arizona. Mss. on Ble, ACS, Tempe.

most

1987 An Archaeological  Survey of  the I ron Mine Timber Sale and Roads,  Long Val ley Ranger Dist r ict ,
Coconino National Forest, Arizona. Ms. on f i le, ACS, Tempe.

An Archaeological Survey of the Proposed Mountain Bell Underground Telephone Cable Route between
Bumble Bee and Mayer, Yavapai County, Arizona. Ms. on File, ACS, Tempe. .

An Archaeological Survey of the Proposed Mountain Bell Underground Telephone Cable Route between
Dewey and Cottonwood, Yavapai County, Arizona. Ms. on t i le, ACS, Tempe.

Numerous small  clearance reports for ut i l i ty company rights-of-way also were writ ten in 1987; most
projects were located 'm central and southern Arizona. Mss. on File, ACS, Tempe.

1986 A Cul tural  Resource Survey of  the Proposed APS 12 kV Dist r ibut ion Line to Serve the Gi l lespie
Al l -American Pipel ine Valve.  Ms.  on f i le,  ACS, Tempe..

Test Excavations at Three Archaeological Sites in the Pinnacle Peak Urban Launds Project, Maricopa
County, A.rizona. Ms. on File, SSI, Phoenix.

1985 Cultural Resources Overview for the Papago Park Planning Area. Ms. on f i le, SSI, Phoenix.

1984 An Archaeological Survey of T12S, R1 IE, E 1 /2 of Section 25. Ms. on File, BLM, Phoenix District.

1981 The Precerarnic Occupation of the Valley of Oaxaca. Paper given at the 46d1 Annual Meeting of the
Society for American Archaeology, San Diego.

P R O F E S S I O N A L  A F F I L I A T I O N S
American Associat ion for State and Local History
Arizona Archaeological Counci l
Arizona Archaeological and Historical Society
Arizona Historical Society
Museum Associat ion of  Arizona
Registrars Committee-Westem Region

CITIZENSHIP COMMITTEES
Buckeye Airport  Advisory Commission
Buckeye Valley Historical and Archaeological Museum (President of the Board of Directors)
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Karen L. Peters
Justin D. Steltenpohl
Squire, Sanders & Dempsey L.L.P.
40 North Central Avenue
Phoenix, Arizona 85004-4-441
(602)528-4000

BEFORE THE ARIZONA POWER PLANT AND
TRANSIVHSSION LINE SITING COMMITTEE

In the matter of the Application of Gila Bend
Power Partners, L.L.C., or their assi§nee(s), in
conformance with the requirements of Arizona
Revised Statutes 40-360.01 et seq., for a
Certificate of Environmental Compatibility
authorizing construction of a natural gas-fired,
combined cycle generating plant, switchyard,
and related facilities in the Town of Gila Bend,
Maricopa County, Arizona located in the
southwest quarter of Section 19, Township 5
South, Range 5 West, Gila and Sent River Base
and Meridian.

) Case No.: 106
) Docket No.: L.00000V-00-0106

)
)
)
)
)
) PROPOSED CONDITIONS

)
)
)
)
)

)

1

2

3

4

5 Attorneys for Applicant

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20 In connection with the Arizona Power Plant and Transmission Line Siting Committee's public

21 hearing held on November 15, 2000 (the "Hearing") at the Arizona Corporation Commission for the

22 purpose of determining the environmental compatibility of the above referenced project (the."Project"),

23 Gila Bend Power Partners, L.L.C., as Applicant, hereby submits to the Arizona Power Plant and

24 Transmission Line Siting Committee (the "Committee") the following, which the Applicant would agree to

25 as conditions of the Certificate of Environmental Compatibility (the "Certificate") for the Project:

26

27 The Applicant and its assignees will comply with existing applicable air and water pollution

28 control standards and regulations, and with all existing applicable ordinances, master plans and regulations

1.

4



-̀'
r

of the State of Arizona, the County of Maricopa, the United States and any other governmental entities

2. This authorization to construct the facility will expire five years from the date the Certificate

A

This plant interconnection must satisfy the Western Systems Coordinating Council's

1

2 having jurisdiction.
3

4

5

6 is approved by the Arizona Corporation Commission unless construction is completed to the point that the

7 facility is capable of operating at its rated capacity by that time; provided, however, that prior to such

8 expiration the facility owner or its assignees may request that the Arizona Corporation Commission extend

9
this time limitation.

10

11

12

13 ("WSCC") single contingency outage criteria (N-1) without reliance on remedial action such as generator

14 . o . a
unit tripping or load shedding.

15

16

17

18 the comrnerciad operation of the plant, a technical study regarding the sufficiency of transmission capacity

4. The Applicant shall make available to the Commission, not more than 12 months prior to

v

The Applicant shall male available to the Commission an interconnection agreement with

The Applicant or one of its affiliates will become a member of WSCC, or its successor, and

19 Eoin the plant to the wholesale electric market

20

21

22

23 the transmission provider with whom it is interconnect.

24

25

26

27
28 Generator Agreement with the Commission.

will file a copy of its WSCC Reliability Criteria Agreement or Reliability Management System (RMS)

3.

5.

6.

J
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|

7. The Applicant will use commercially reasonable efforts to become a member of the

Southwest Reserve Sharing Group or its successor, thereby making its units available for reserve sharing

1

2

3

4
5 purposes, subject to competitive pricing.

6

7

8 condition is not included in iilture genewting facility Certificates of Environmental Compatibility as

8. Conditions 3 through 7 above shall automatically terminate if it or a substantially similar

approved by the Commission or upon any subsequent amendment or invalidation by the Commission or
A

RESPECTFULLY SUBMITTED this 15**' dayof November2000.

SQUIRE, SANDERS & DEMPSEY L.L.P.

By
KarenL. Peters
Justin D. Steltenpohl
Squire, Sanders & Dempsey L.L.P.
40 North Central Avenue
Phoenix, Arizona 85004-4441
(602)528»4000

9

10
11 review 'm Court.

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Attorneys for Applicant


