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1.0 EXECUTIVE SUMMARY 

 

1.1 Introduction 

 

GWF Power Systems Company, Inc. (GWF) is seeking a Small Power 

Plant Exemption (SPPE) from the California Energy Commission (CEC) for the 

construction and operation of the Hanford Energy Park (HEP).  The HEP will be located 

adjacent to GWF’s existing Hanford cogeneration plant in the Kings Industrial Park, on 

the southern border of Hanford, California.  The HEP is located on a portion of the 

southwest quarter of Section 13, Township 19 South, Range 21 East in Kings County.  

The HEP will be a 98.7 MW (net annual average conditions) cogeneration plant, 

consisting of one natural gas–fired combustion turbine generator (CTG), with a nominal 

output of 67.6 megawatts (MW) electrical power, a supplementally fired heat recovery 

steam generator (HRSG), a steam turbine generator with a nominal output of 34.4 MW, 

and associated facilities with a combined internal electricity demand of 3.3 MW.  

 

One of the primary goals of the HEP is the rapid introduction of new, 

more efficient, and environmentally superior power generation to meet California’s 

growing power demand.  California is expected to experience a shortfall in available 

electric generating sources in the summers of 2001 and 2002.  The HEP is being 

developed on a fast-track schedule to help curb this impending power shortage.  The 

HEP is also being developed to provide a clean, efficient, and cost-effective source of 

cogenerated steam to meet the anticipated future steam needs of the Kings Industrial 

Park.   

 

The HEP will utilize state-of-the-art combustion turbine technology in a 

cogeneration cycle.  Cogeneration harnesses the energy of a single-fuel, clean-burning 

natural gas, to produce two forms of energy: electricity and thermal energy (steam).  

Cogeneration technology results in a highly efficient use of energy resources and 
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provides an environmentally superior source of electricity for California’s restructured 

energy market. 

 

The HEP will be located on a 10-acre parcel immediately adjacent to the 

existing GWF cogeneration plant.  Associated facilities include approximately 1.2 miles 

of transmission line and an off-site switchyard to transmit electricity generated by the 

facility to the transmission grid. 

 

The HEP offers the following environmental and economic features and 

benefits: 

 

• Addition of a clean, reliable, and efficient source of steam and 
electricity to the Kings Industrial Park (which is located within an 
Enterprise Zone) that can serve to attract businesses to the park; 

 
• Use of natural gas, a clean-burning fuel, and state-of-the-art air 

pollution controls to minimize air emissions; 
 
• Reduction in the potential for hazardous materials exposure by 

converting the existing GWF Hanford cogeneration plant anhydrous 
ammonia system to aqueous ammonia; 

 
• Emission offsets for NOx, VOC, and PM10 in excess of HEP emissions 

that create a net air quality benefit to the region and emission offsets 
for CO even though none are required by local regulations;  

 
• Recharge of the local aquifer to fully mitigate groundwater use by the 

HEP; 
 

• Use of existing rights-of-way with minimal linear facility lengths; 
 

• Use of existing GWF personnel to operate and maintain the HEP to 
minimize impacts on local infrastructure; 

 
• Use of existing GWF equipment to the extent feasible to minimize 

impacts associated with new construction; 
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• Help to reduce an anticipated power shortfall in California in the 
summer of 2002; and 

 
• Addition of approximately $700,000/yr in local property taxes and 

approximately $2.1 million/yr in the purchase of local goods and 
services during construction.  In addition, approximately $30,000 per 
year in the purchase of local goods and services will result during the 
operation of the HEP. 

 

The HEP Application for an SPPE has been prepared with the intent of 

supplying additional information beyond that specifically required by the CEC siting 

regulations and guidelines for an SPPE in order to facilitate the fast-track CEC review 

contemplated by the Warren-Ahlquist Act for projects under 100 MW.  This SPPE 

provides: 

 

• A description of the project; 
 
• A description of the project’s need conformance;  
 
• A description of the project alternatives; 
 
• A description of the electrical transmission system and natural gas 

supply; 
 
• An assessment of the project’s likely impact on the existing 

environment; 
 
• The proposed mitigation to ensure that environmental issues are 

properly and responsibly addressed; and  
 
• Compliance with applicable laws, ordinances, regulations, and 

standards. 
 

A list of contributors to this SPPE is provided in Appendix I. 

 

1.2 Project Ownership 
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GWF Power Systems Company, Inc. will construct, own, and operate the 

Hanford Energy Park.  GWF is wholly owned by National Energy Partners (NEP).  NEP 

is a partnership owned equally by Harbert Cogen, Inc. and PSEG Global USA Inc.  Since 

1989, GWF has constructed, owned, and operated six small power plant/cogeneration 

facilities in California with a combined generating capacity of 125 MW.  Five of these 

plants are located in Contra Costa County and one is located in the Kings Industrial 

Park in Hanford, California.  Electricity produced by the facility will be sold through 

the California Power Exchange (PX) to California’s restructured electricity market, 

through other power exchanges, and/or to third parties under bilateral contracts.  The 

steam produced by the project that is not used for the production of electricity will be 

sold to existing GWF steam customers: Pirelli-Armstrong and Integrated Rolling 

Company (IRC).  In addition, the HEP will have the capability to sell steam to new 

customers in or near the Kings Industrial Park, although no specific new customers 

have been identified or secured.   

 

1.3 Demand Conformance 

 

 Prior to January 1, 2000, Section 25541 of the Public Resources Code (PRC) 

stated that the CEC could exempt power plants with a generating capacity of up to 100 

megawatts and modifications to existing generating facilities that do not add capacity in 

excess of 100 megawatts if the CEC found: 

 

• (a) No substantial adverse impact on the environment or energy 
resources will result from the construction or operation of the 
proposed facility or from the modifications.  

 
• (b) Generating capacity will not be added which is substantially in 

excess of the integrated assessment of need for new resource additions. 
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 However, the California legislature enacted Senate Bill (SB)-110, which, as 

of January 1, 2000, did away with the integrated assessment of need and with the 

specific requirement of Section 25541 to show that a project’s generating capacity not be 

substantially in excess of the resources shown in the integrated assessment of need. 

 

Based on the foregoing, the HEP project meets the demand conformance 

requirements of Section 25541 of the PRC and the CEC Rules of Practice and Procedure 

and Power Plant Site Certification Regulations, Section 1720.5 of Title 20 of the 

California Code of Regulations (CCR). 

 

1.4 Project Schedule 
 

The HEP will be constructed on a schedule of approximately 14 to 16 

months following issuance of the SPPE by the CEC.  Construction is anticipated to 

commence in the first quarter of 2001, with commercial operation anticipated by the 

summer of 2002.



1.0 EXECUTIVE SUMMARY 

SPPE MAY 2000 
GWF HANFORD ENERGY PARK 
S:\GWF\1.0.DOC 

1-6 

1.5 Facility Location And Description 

 

1.5.1 Facility Location 

 

The proposed HEP site is located in Hanford, California.  Hanford is 

located in Kings County.  The HEP site is immediately adjacent to the existing GWF 

Hanford cogeneration plant just north of Idaho Avenue, between the existing GWF 

facility to the west and the Burlington Northern & Santa Fe Railway tracks to the east.  

Figure 1-1 shows the regional location of the HEP site.  Figure 1-2 shows the immediate 

site location of the HEP, including the location of the proposed generating facility, the 

proposed and alternate transmission routes, the proposed and alternate switchyards, 

and the proposed natural gas pipeline route. 

 

The HEP site location is limited by the need to be adjacent to the existing 

GWF Hanford cogeneration plant and proximity to steam customers in or near the 

Kings Industrial Park.  Prior disturbance, compatible land use, land ownership, 

proximity to natural gas supply and transmission interconnection points are other key 

criteria considered in the site selection. 

 

Section 6.0 (Electric Transmission), Section 8.4 (Land Use), and Appendix 

D provide more information on land ownership, including the assessor’s parcel number 

and property owner’s names and addresses for all parcels within 50 feet of the 

transmission line or natural gas pipeline and within 1,000 feet of the HEP site. 

 

1.5.2 Facility Description 

 

 The HEP will be a 98.7- MW (annual average conditions) natural gas–fired 

combined cycle power plant, with a 115-kilovolt (kV) switchyard and approximately 1.2 

miles of new 115-kV transmission line.  The proposed transmission route loops into the 
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existing Pacific Gas and Electric Company (PG&E) 115-kV Henrietta-Kingsburg 

transmission line, which passes near the south side of the Del Monte facility on Jackson 

Avenue approximately one mile south of the HEP.  New transmission towers will be 

required between the HEP and the proposed switchyard near the Del Monte facility.  

Natural gas for the HEP will be delivered via
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approximately 2.8 miles of new 16-inch pipeline that will connect to an existing 

Southern California Gas transmission pipeline near the intersection of 11th Avenue and 

Armona in Hanford.  Plant makeup and service water will be supplied from a well at 

the existing GWF cogeneration plant.  Groundwater use will be mitigated by a local 

aquifer recharge program.  Industrial wastewater from the plant will be transported 

from the plant via an existing main to the City of Hanford Wastewater Treatment Plant 

(WWTP).  Domestic water will be supplied from the Hanford municipal water system.  

Plant makeup and service water will be provided from a groundwater supply well at 

the existing GWF cogeneration site. 

 

 The power plant will consist of one General Electric (GE) Frame 6FA CTG 

equipped with a dry, low oxides of nitrogen (NOx) combustor; one HRSG with a duct 

burner; a single ABB VAX condensing steam turbine generator (STG); a surface 

condenser; a mechanical draft cooling tower; and associated support equipment.  The 

CTG will generate an average of 67.8 MW.  Heat from the CTG exhaust gases will be 

used to generate steam in the HRSG.  The HRSG will be a nonreheat design with duct 

firing.  The HRSG will provide steam to the condensing STG and export steam to 

process customers.  An average of 34.4 MW will be produced by the steam turbine.  

Approximately 3.3 MW will be consumed by the internal electrical demands of the 

plant; thus, the net plant output will be 98.7 MW at annual average conditions.  The 

project is expected to have an overall annual capacity factor of 85 percent or more.  

 

 Figure 1-3 provides a color computer simulation of the HEP.  Figures 1-4a 

and  

1-4b provide a photograph and photosimulation of the HEP site before and after 

construction, respectively. 
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 The heat balance for power plant base load operation is shown in Figures 

2-5, 2-6, and 2-7 at 15° Fahrenheit (F), 63° F, and 115° F, respectively.  The annual 

average heat balance is based on an ambient temperature of 63° F, a relative humidity 

level of 60 percent, and an 85 percent effective evaporative cooler for the CTG 

combustion air. 
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Figure 1-3.
Photosimulation of the HEP Project Site Location

After Construction, Looking Northwest
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Figure 1-4b.
Photosimulation of the Proposed HEP Site after Construction

(Looking North 1)

Figure 1-4a.
Proposed HEP Site before Construction

(Looking North 1)
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 Associated equipment will include emission control systems necessary to 

meet the proposed emission limits.  NOx emissions will be controlled to 2.5 parts per 

million by volume, dry (ppmvd) basis corrected to 15 percent oxygen (@ 15% O2) by a 

combination of a dry, low NOx combustor in the CTG and an aqueous ammonia–type 

selective catalytic reduction (SCR) system in the HRSG.  Carbon monoxide (CO) 

emissions from the CTG will be reduced to 3.3 ppmvd @ 15% O2 with an oxidation 

catalyst in the HRSG.  Volatile organic compounds (VOCs) will also be controlled to 2.5 

ppmvd @ 15% O2 with the oxidation catalyst.  In addition, GWF will provide offsets for 

all proposed criteria pollutant emissions from the HEP. 

 

1.5.3 Site Layout 

 

Figures 2-3 and 2-4 in Section 2.0 (Project Description) provide the site 

arrangement, showing the location of the HEP components and the elevation drawings 

for the project components, respectively.  

 

1.5.4 Transmission Interconnection 

 

The HEP will interconnect to the existing Henrietta–Kingsburg 115-kV 

transmission line owned by PG&E.  The Henrietta-Kingsburg 115-kV line is located 

approximately one mile south of the HEP site and runs east-west along Jackson 

Avenue.  

 

The proposed transmission interconnection would be an approximately 

1.2-mile-long single circuit 115-kV line that would travel east on Idaho Avenue, then 

south along the Burlington Northern & Santa Fe (BNSF) railroad right-of-way (ROW) to 

a new switchyard located on a one-acre parcel directly south of Jackson Avenue and 

adjacent to the railroad ROW and the Henrietta-Kingsburg 115-kV line.  Figures 1-5a 

and 1-5b provide a photograph and photosimulation, respectively, of the proposed off-



1.0 EXECUTIVE SUMMARY 

SPPE MAY 2000 
GWF HANFORD ENERGY PARK 
S:\GWF\1.0.DOC 

1-15 

site switchyard at Jackson Avenue and the BNSF railroad right-of-way before and after 

construction.  This route is shown in Figure 1-2 as the “proposed transmission route.”  

In the event that GWF is unable to obtain an acceptable right-of-way agreement from 

BNSF, the transmission interconnection would travel west on  
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Figure 1-5b.
Photosimulation of the Proposed Switchyard after Construction

as Viewed from Jackson Avenue (Looking East)
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Figure 1-5a.
Site of Proposed Switchyard before Construction
as Viewed from Jackson Avenue (Looking East)
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Figure 1-6b.
Photosimulation of Alternate Switchyard after Construction as Viewed
from the Corner of Jackson Avenue and 11th Avenue (Looking North)
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Figure 1-6a.
Site of Alternate Switchyard before Construction as Viewed

from the Corner of Jackson Avenue and 11th Avenue (Looking North)
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Figure 1-6c.
Photosimulation of the PG&E Double Circuit Loop Configuration

after Construction as Viewed from the Corner of
Jackson Avenue and 11th Avenue (Looking North)
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Idaho Avenue, then south on 11th Avenue to a new alternate off-site switchyard located 

on a one-acre parcel at the corner of Jackson Avenue and 11th Avenue.  This route is 

shown on Figure 1-2 as the “alternate transmission route.”  If PG&E builds the 

transmission line instead of GWF, the transmission interconnection would follow the 

same alternate route, but would consist of a double circuit 115-kV line that would loop 

the Henrietta-Kingsburg 115-kV line through a switchyard located on the HEP site 

instead of constructing a  separate off-site switchyard.  This alternative is referred to as 

the “double circuit loop alternative.”  Figures 1-6a and 1-6b provide a photograph and 

photosimulation, respectively, of the alternate off-site switchyard site at Jackson and 

11th Avenues before and after construction.  Figure 1-6c provides a photosimulation of 

the Jackson Avenue and 11th Avenue area with the double circuit loop alternative after 

construction.  Section 6.0 (Electric Transmission) and Appendix A contain a complete 

description of the transmission facilities. 

 

1.5.5 Fuel Supply 

 

The CTG and HRSG will be designed to burn natural gas.  Maximum 

natural gas requirements during base load operation are approximately 26,700 million 

British thermal units per day (MMBtu/day) on a higher heating value (HHV) basis. 

 

 Natural gas will delivered to the site via a new 16-inch-diameter, 2.8-mile 

pipeline (see Sections 2.0 and 7.0) that will interconnect with the Southern California 

Gas Company main supply line to the area.  The natural gas will be pressurized by on-

site compressors, as needed, and then flow through gas scrubber/filtering equipment, a 

gas pressure control station, a fuel gas heater, and a flow metering station before 

entering the CTG.  Natural gas for the HRSG duct burner system and auxiliary boiler 

will be provided by a central pressure reduction station and a gas distribution system. 
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1.5.6 Water Supply 

 

 Approximately 82 percent of the total water requirements for the HEP will 

be makeup for cooling water evaporated in the plant’s cooling towers.  The plant 

cooling water circulates through the main condenser and the cooling tower, where the 

water transfers the heat gained from condensing the steam turbine exhaust steam into 

the atmosphere by evaporation.  The HEP will use an on-site supply well at the existing 

GWF plant for makeup and service water.   

 

The other 18 percent of the water needed for the plant will be makeup 

water for the HRSG and other equipment, water for the CTG evaporative cooler, plant 

general service water, and potable water for domestic use.  The source for this water 

will be either the on-site well or an existing city domestic water connection.  

Groundwater consumption will be fully mitigated through a surface water purchase 

and a local aquifer recharge program.  The mitigation program is detailed in Section 

8.14 (Water Resources). 

 

1.5.7 Steam Line 

 

No off-site steam lines are associated with the HEP, as initially the HEP 

will only serve the current steam customers of the existing GWF Hanford cogeneration 

plant.  Any steam loads that may be identified in the future and that may require the 

installation of interconnecting steam lines from the HEP will be subjected to a future 

environmental review.  Completion of an environmental review at this time for such 

future steam demand would be speculative. 

 

1.5.8 Waste Handling and Control 
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Solid waste generated at the HEP will include small quantities of paper 

from administration; absorbent materials, packaging, and used parts from operation; 

and chemical containers, demolition/construction wastes, and other specialized wastes 

from maintenance.  Potentially hazardous waste will be generated during both 

construction and operation of the HEP.  Hazardous wastes may include contaminated 

soil; waste oil, solvents and paints; waste SCR catalyst; and other maintenance wastes.  

Hazardous wastes will be minimized by recycling to the extent possible.  Hazardous 

wastes that are not recycled will be characterized and appropriately treated or 

disposed. 

 

1.5.9 Wastewater Line 

 

The HEP will use the existing wastewater discharge line that flows to the 

City of Hanford sewage treatment plant.  The existing line has sufficient capacity to 

accommodate the discharge from the HEP.  Therefore, no new wastewater line is 

required. 

 

1.5.10 Site Access  

 

The HEP will be accessed from the existing GWF Hanford cogeneration 

plant entrance on Idaho Avenue.  The proposed off-site switchyard will be accessed 

from Jackson Avenue.  The proposed transmission route is currently accessible from 

surface streets or the existing railroad right-of-way access.  The alternate transmission 

options would be directly accessible via surface streets. 

 

1.5.11 Facility Closure 

 

The HEP will be designed for an operating life of 30 years.  Closure 

procedures will follow a plan that depends on conditions at the time.  Those conditions 
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are largely unknown at this time, but closure may include maximizing recycle of facility 

components; return of unused chemicals to suppliers; equipment draining and 

shutdown to ensure public health and safety and environmental protection; and the 

collection, recycling, or disposal of all solid and hazardous wastes. 

 

1.6 Plant Operation 

 

The HEP will be normally operated by existing employees of the GWF 

Hanford cogeneration plant in a base load mode at the maximum continuous output for 

the forecasted ambient conditions.  The plant will operate 24 hours per day, 7 days per 

week.  The target annual capacity factor for the CTG is 85% or greater.  It will be 

possible for plant availability to exceed 98 percent for a given 12-month period. 

 

1.7 Safety 

 

The HEP will be designed to maximize safe operations.  Potential hazards 

that could affect the facility include earthquakes, floods, and fire.  Safe operation will 

include safety for facility operators, who will be trained to avoid unsafe operating 

conditions. 

 

Safety and emergency systems will be incorporated into the design and 

construction of the facility to ensure safe and reliable operation.  The HEP structures 

will be designed to meet Uniform Building Code (UBC) Seismic Zone 3 requirements.  

The facility site will be located above the 100-year floodplain.  Fire protection systems 

will include both automatic and manual systems.  Worker safety programs will be 

developed for both construction and operation, and implemented to ensure compliance 

with federal and state occupational safety and health requirements. 

 

1.8 Environmental Considerations 
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This application for SPPE  for the HEP addresses the following 

environmental resource issues in detail in Section 8.0 (Environmental Impact): 

 

• Air Quality 
 

• Biological Resources 
 
• Cultural Resources 
 
• Land Use 
 
• Noise 
 
• Public Health 
 
• Workers Health and Safety 
 
• Socioeconomics 
 
• Agriculture and Soils 
 
• Traffic and Transportation 
 
• Visual Resources 
 
• Hazardous Materials Handling 
 
• Waste Management 
 
• Water Resources 
 
• Geological Resources and Hazards 
 
• Paleontological Resources 
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The HEP will avoid or substantially reduce potential environmental 

impacts to insignificant levels through project design and incorporation of proposed 

mitigation measures. 

 

1.8.1 Air Quality 

 

The HEP will result in a net regional air quality benefit based on the 

inclusion of state-of-the-art control technology and air emission offsets that are greater 

than the project emissions.  In addition to the emission offsets required by regulation, 

GWF will voluntarily offset expected CO emissions to ensure a net air quality benefit.  

The HEP CTG will be equipped with Best Available Control Technology (BACT) to 

control criteria pollutant emissions.  These measures will include clean-burning natural 

gas, dry low NOx combustors, and effective combustion practices.  In addition, the 

HRSG will be equipped with aqueous ammonia type SCR and an oxidation catalyst.  

The auxiliary boiler will be equipped with an ultra-low NOx burner. 

 

Emissions sources during construction of the HEP will be heavy 

equipment exhaust and fugitive dust from disturbed areas.  Water will be routinely 

applied to minimize fugitive dust emissions. 

 

Operational emission estimates were based on full load operation of the 

CTG/HRSG, including maximum supplemental firing and consideration of 

startup/shutdown events.  The air dispersion modeling analysis was conducted to 

demonstrate that air emissions from the HEP will not cause or contribute to ambient air 

quality standard (AAQS) violations or negatively impact visibility in Class I areas. 

 

Air dispersion modeling indicates that NOx, SO2, CO, and PM10 impacts 

from the operation of the HEP are below AAQS.  The modeling results for attainment 

pollutants (i.e., NOx, CO, and SO2) indicate that these pollutants will be well below their 
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respective significance levels.  A screening analysis was conducted and concluded that 

the HEP will not significantly impact visibility.  Both California and federal laws 

require major sources of nonattainment pollutants in nonattainment areas to mitigate 

air quality impacts by providing emission offsets in the form of emission reduction 

credits (ERCs).  The HEP will trigger offset requirements for NOx, VOC, SO2 and PM10 

emissions.  In addition, GWF will voluntarily provide ERCs for the project’s CO 

emissions.  GWF has finalized agreements with owners of ERCs to meet the applicable 

ERC emission offset requirements and will supply all the ERCs needed for the project. 

 

1.8.2 Biological Resources 

 

The HEP will be located on previously disturbed vacant land in an 

industrial park.  The transmission line route will run along an existing railroad right-of-

way along existing roadways.  Certain areas in Kings County provide habitat for a 

number of sensitive plant and animal species.  Biological surveys were conducted in the 

project area in June 1999 and February 2000.  The surveys were conducted primarily for 

federal and state listed plant and animal species in accordance with the U.S. Fish and 

Wildlife Service (USFWS) and California Department of Fish and Game (CDFG) 

approved survey methodologies for sensitive species while concurrently surveying for 

other special status plant and wildlife species with potential to occur in the areas.  The 

surveys in area of the HEP included the 10-acre facility site surrounded by a 500-foot 

primary buffer area and a one-mile secondary buffer area.  The transmission line 

corridor was surveyed using a method suggested by the CEC that involved a 100-foot 

corridor centered on the transmission line with a primary buffer area 500 feet on either 

side of the corridor.  A secondary buffer zone, consisting of an additional 500 feet on 

either side of the primary buffer zone, was also surveyed. 

 

During the surveys, all dens, burrows, and other evidence of special status 

species were noted.  A vascular plant list was complied consisting of all identifiable 
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plant species observed.  Sensitive plants and animals were found at or near the 

proposed cogeneration facilities and associated utility corridors, as listed in Section 8.2.  

No significant biological resources were identified within the area to be impacted by 

construction and operation of the HEP.  Consequently, no significant impacts to 

biological resources are expected. 

 

1.8.3 Cultural Resources 

 

The HEP will be located and constructed to avoid or minimize, to the 

extent possible, impacts to all cultural resources.  To ensure that such resources are 

protected from construction damage, a qualified monitor will be available during 

construction activities, to assess the nature and importance of any cultural materials 

discovered.  Construction personnel will be trained in the recognition of cultural 

materials and will be instructed to immediately halt construction activities in the area of 

a find upon discovery.  In this way, the HEP’s impact on cultural resources will be 

insignificant. 

 

A records search was requested from the Southern San Joaquin Valley 

Information Center of the California Historical Resources Inventory System at 

California State University, Bakersfield.  The records search included all previously 

recorded cultural resources within one mile of the study area.  The result of the records 

search and cultural resources surveys showed that no significant cultural resources exist 

in the HEP area that would be impacted by construction and operation of the HEP.  A 

letter was sent to the Native American Heritage Commissions requesting information 

on any heritage lands or resources located in the study area.  Systematic pedestrian 

surveys of the study area were also completed in February and March 2000. 
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1.8.4 Land Use 

 

The HEP will conform with all local plans and regulations and is 

compatible with general land uses in the project area.  

 

The proposed HEP site is on a previously disturbed parcel within an 

existing industrial park.  Construction activities at the HEP will be temporary and will 

be conducted with minimal interference with existing adjacent land uses.  Overall, the 

land use impacts associated with construction activities will not be significant. 

 

The proposed use of the site is compatible with adjacent land uses, and the 

operation of the proposed facility is not expected to result in significant adverse impacts 

to surrounding land uses.  Operation of the HEP represents further development of an 

area already committed to industrial uses.  The HEP would not result in a change of 

land use, nor would it change the existing character of the area. 

 

The proposed route for the transmission line runs along approximately 

one mile of BNSF railroad right-of-way.  Construction activities associated with the 

transmission line will be undertaken so as to minimize interference with existing land 

uses in the transmission line corridor.  Structures will be located in a way that reduces 

conflicts with existing and future land uses.  Therefore, no significant land use impacts 

are identified. 

 

1.8.5 Noise 

 

Assessment of noise impacts from the HEP was accomplished through an 

ambient noise survey, evaluation of survey results, and modeling of expected 

construction and operational noise levels.  There are approximately 15 residences 

located within 1.5 miles of the HEP site.  The nearest residence to the proposed facility 
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is located at the southwest corner of Idaho Avenue and 10th Avenue, approximately 

3,200 feet from the site.  The next nearest residences are located along both sides of 10th 

Avenue between Jackson and Iona Avenue, approximately 3,900 feet from the HEP site.  

Ambient noise levels at both the proposed HEP site boundary and the nearest residents 

are below significant levels. 

 

Noise levels expected from the operation of the proposed facility will be 

reduced by noise abatement features incorporated as standard equipment (e.g., acoustic 

enclosure and inlet air silencers for the CTG).  Operational noise levels were modeled 

for the planned facility.  Compared to the ambient noise levels measured at nearby 

residents, noise from the operation of the proposed project would be inaudible during 

all but the quietest periods.  No significant noise impacts are expected from the 

operation and maintenance of the HEP plant, transmission line, or associated 

switchyard. 

 

Construction noise impacts should be typical of power plant construction 

activities, with the primary noise sources being associated with equipment and vehicles.  

To estimate construction noise impacts, the composite noise level estimates are based on 

noise monitoring during construction of 15 actual power plants.  Using this modeling 

approach, construction noise is not expected to be audible at the nearest residences.  

Transmission line construction activity is limited in time; thus any receptor along the 

corridor would have limited noise exposure.  Construction equipment will be equipped 

with appropriate mufflers or silencers to reduce noise levels. 

 

Off-site noise levels associated with the HEP are not expected to be 

significant or require further mitigation beyond the measures already identified and 

incorporated into the project. 

 

1.8.6 Public Health 
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The HEP will utilize clean-burning natural gas and state-of-the-art 

combustion technology to minimize potentially toxic air emissions.  The maximum 

incremental cancer risk from the CTG emissions was estimated at 0.49 in one million, 

well below the significance level at one in one million.  For sensitive receptors, the 

maximum chronic “total hazard index” (THI) was estimated at 3.5 x 10-4 and the 

maximum acute THI was estimated to be 0.21, both well below the significance criteria 

of one.  Based on this evaluation, the HEP emissions are expected to pose no significant 

cancer or noncancer health effects.  The health risk assessment (HRA) performed for the 

HEP is based on a number of conservative assumptions and is likely to overestimate 

public health impacts. 

 

Criteria pollutant emissions from the HEP will meet pertinent federal and 

state ambient air quality standards that have been set at levels designed to protect 

public health.  Therefore, no significant adverse health effects from criteria pollutant 

emissions are anticipated. 

 

Energized electrical conductors produce electric and magnetic fields at the 

transmission line that will drop off exponentially with distance away from the 

transmission line.  Current knowledge on this subject indicates that the electric and 

magnetic field levels expected at the edge of the transmission line right-of-way would 

not present a health risk. 

 

1.8.7 Worker Health and Safety 

 

The construction, operations, and maintenance activities associated with 

the HEP may expose workers to physical and chemical hazards.  However, worker 

exposure to these hazards will be minimized through adherence to appropriate 

engineering design criteria, implementation of appropriate administrative procedures, 
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use of personal protective equipment, and compliance with applicable health and safety 

regulations.  Such practices are already in place at the existing GWF Hanford 

cogeneration plant. 

 

The HEP site will become the fire protection responsibility of the City of 

Hanford Fire Department, Station No. 2, located approximately 1.5 miles north of the 

proposed HEP site.  This location allows for a rapid response time.  The on-site fire 

suppression system will be placed in service as early as practicable.  An emergency 

action plan will be developed to designate responsibilities and actions to be taken in the 

event of an emergency during construction of the facility.  Additional written safety 

programs will include but not be limited to hazard communication standards, a hearing 

conservation program, a respiratory protection program, heavy equipment procedures, 

hot work procedures, and others.  A plan already exists for the existing GWF Hanford 

cogeneration plant.  That plan will be amended to incorporate the HEP. 

 

Upon startup of the HEP, the construction health and safety programs will 

transition into an operations and maintenance program.  The primary mitigation 

measures for worker hazards during normal facility operation and maintenance will be 

contained in the Injury and Illness Prevention Plan.  Fire protection will involve 

physical measures, such as sprinklers, water supplies, and fire extinguishers, as well as 

fire prevention measures.  The HEP will have a site-specific Emergency Action Plan that 

addresses potential emergencies, actions, and responsibilities.  Additional written safety 

programs will be developed as components of the overall operation and maintenance 

health and safety plan for the HEP. 

 

The HEP will ensure the safety and well-being of all workers participating 

in construction and operation of the project.  Systems will be implemented to ensure 
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that workers possess the necessary information to recognize hazards and protect 

themselves from hazards. 

 

1.8.8 Socioeconomics 

 

The HEP will have a positive impact on the fiscal resources in the region.  

The project will bring both sales tax and property tax revenues to the city and county in 

addition to construction payrolls.  Operating payrolls will not be impacted because the 

HEP will not require any additional workers. 

 

Local and regional socioeconomic impacts were evaluated for the 

projected demands during construction and operation of the HEP.  It is not anticipated 

that the HEP will have any significant adverse impacts on the socioeconomics of the 

local or regional areas. 

 

The HEP construction is expected to last 14 to 16 months and will provide 

short-term job opportunities.  There appears to be sufficient supply of labor for this 

project through unions and contractors in nearby Fresno County and Kern County.  The 

peak construction period for the HEP is not expected to overlap with the peak 

construction demands of other projects planned in the area.  Therefore, the HEP is not 

expected to cause significant cumulative impacts on the availability of construction 

labor. 

 

The construction and operation of the HEP will not have a significant 

adverse impact on law enforcement, local fire and emergency, medical, utilities, or 

education services. 
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1.8.9 Agriculture and Soils 

 

The HEP will not cause significant impacts to agriculture or soils.  The 

HEP is located in an existing industrial park, where disturbance of soils has already 

occurred. 

 

During excavation of the HEP site and before compacting and grading, 

the soils will have susceptibility to erosion.  However, compacting and other 

construction mitigation measures will reduce the potential for erosion.  With the 

exception of one acre for the proposed switchyard, no agricultural land will be taken 

out of production as a result of the HEP. 

 

Grading operations and construction activities will meet county and state 

grading requirements and storm water best management practices. 

 

1.8.10 Traffic and Transportation 

 

At the HEP, construction activities would add a moderate amount of 

traffic during the peak construction period.  However, the increase in traffic is minor 

compared to the existing roadway capacity.  No significant degradation in the roadway 

level-of-service is anticipated during construction of the HEP.  Therefore, the impact 

from construction of the HEP is not considered significant.  

 

Operation and maintenance-generated traffic for the HEP would not be 

significantly increased above existing plant levels, since there will not be an increase in 

the number of workers traveling to and from the site each day.  Potential long-term 

traffic impacts associated with operation of the HEP include delivery of hazardous and 

nonhazardous materials and hauling of wastes generated during operations.  These 

operations-related traffic increases would be minimal.  Regional and local roadways 
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have adequate capacity to accommodate operations-related traffic.  Traffic related to 

operation of the transmission line would be limited to preventive maintenance vehicles 

and repair vehicles required in the event of damage to the lines.  Therefore, traffic 

impacts during operation of the HEP are also considered to be insignificant. 

 

1.8.11 Visual Resources 

 

Visual resources would not be significantly impacted by the HEP.  The 

HEP will be located in an area already impacted by industrial development.  Because of 

the project’s overall consistency with existing conditions in the project’s vicinity, 

impacts on existing and future visual resources are considered minimal and therefore 

less than significant. 

 

1.8.12 Hazardous Materials Handling 

 

The HEP will implement numerous accident prevention and mitigation 

measures to reduce the risk associated with use and storage of hazardous materials.  

The quantities of hazardous materials stored or used on-site will be evaluated to 

determine which exceed threshold levels for federal and state risk management and 

process safety requirements.  Plans and programs are already in place at the existing 

GWF Hanford cogeneration plant and these programs will be expanded to include the 

HEP.  The current programs include hazard assessments, prevention programs, 

emergency response programs, and process management systems.  Although risk 

cannot be completely eliminated, engineering and procedural features will effectively 

reduce the possibility and potential consequences of a release. 

 

A number of hazardous materials and one extremely hazardous substance 

will be used and/or stored on-site during operation of the HEP.  The hazardous 

materials include insulating and lubricating oils, corrosion inhibitor, detergents, 
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ethylene glycol, carbon dioxide, and hydrogen.  The extremely hazardous substance is 

aqueous ammonia, which will be used in the SCR system for NOx control.  A notable 

benefit of the HEP is the conversion of the existing anhydrous ammonia tank to 

aqueous ammonia service.  The ammonia tank is currently surrounded by a secondary 

containment structure sized to hold the entire contents of the tank.  In addition, the 

containment area will be filled with plastic spheres that will serve to reduce the exposed 

surface area in the unlikely event of an aqueous ammonia spill.  Personnel protective 

equipment will be available for emergency response personnel.  The evaluation of 

plausible release scenarios indicates that the likelihood of a release is too small to be 

considered significant. 

 

On-site storage of hazardous materials will be minimized.  Equipment 

and containers will be located inside concrete containment berms.  All hazardous 

materials will be handled and stored in accordance with applicable codes and 

regulations.  Incompatible materials will be stored in separate storage containment 

areas.  Areas susceptible to potential leaks and/or spills will be paved and bermed.  

Piping and tanks will be protected from potential traffic hazards by concrete or other 

barriers. 

 

1.8.13 Waste Management 

 

Nonhazardous and hazardous wastes generated by the HEP during both 

construction and operation of the cogeneration facility will be recycled to the extent 

possible.  Typical wastes include sanitary wastewater, nonhazardous solid and liquid 

waste, and hazardous solid and liquid waste.  When properly handled, both 

nonhazardous and hazardous waste will not significantly affect the environment or 

human health.  
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The nonhazardous waste generation and disposal from the HEP will not 

significantly decrease the capacity of the waste disposal facilities identified as available 

for use by the project.  With active recycling efforts in place, and the currently available 

Class II or III waste disposal capacity in Kings County, the incremental waste disposal 

capacity needed by the project is insignificant. 

 

Similarly, the hazardous waste generation and disposal from the HEP will 

be minimized by recycling and will not significantly decrease the capacity of Class I 

hazardous waste disposal facilities used by the project. 

 

1.8.14 Water Resources 

 

The HEP will have a minimal impact on fresh water resources because the 

project will not withdraw a significant quantity of water from the local aquifer.  The 

HEP extraction will represent approximately 0.1% of the current groundwater 

extraction rate.  However, it is recognized that the aquifer currently experiences 

overdraft conditions.  To fully mitigate the HEP groundwater extraction, GWF will 

purchase surface water and make it available for local aquifer recharge.  This recharge 

program is described in detail in Section 8.14.  With this mitigation in place, 

groundwater impacts from the HEP will be insignificant.  The City of Hanford will 

provide the small quantities of fresh water for domestic use and fire water that are 

required for the project.  These requirements represent a very small fraction of the 

City’s current water service capacity.  Therefore, the HEP’s water use requirements will 

not have a significant impact on the City’s water supply operations.   

 

Best management practices and drainage control will be implemented 

along with erosion and sediment control to minimize surface water impacts during 

construction.  During construction, existing roadways will be used. 
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1.8.15 Geologic Resources and Hazards 

 

The HEP will not adversely affect geologic resources of recreational, 

commercial, or scientific value.  The HEP will be designed to conform with the 

requirements for UBC Seismic Zone 3.  The surface and subsurface geologic units are 

not unique and the potential for encountering rare mineral or fossil occurrences is very 

low.  In addition, the HEP site has been previously disturbed by historic agricultural  

activities and the transmission line route is close to, or within, rights-of-way of railroads 

or other utilities and pipelines.  No significant impacts to geologic resources are 

expected. 

 

1.8.16 Paleontological Resources 

 

The literature and archival reviews and the field survey documented 

fragmentary fossil bone specimens that could not be identified.  Paleontologic 

monitoring will be conducted to ensure that paleontologic resources are not adversely 

affected by the earth-moving associated with the construction of the HEP.  No impacts 

to paleontologic resources are anticipated during the operation of the HEP.  Also, no 

impacts are associated with construction, operation, or maintenance of the HEP 

transmission line and switchyard. 

 

1.9 Cumulative Impacts 

 

 The incremental impacts of the HEP will not contribute to cumulative 

impacts when viewed in connection with the existing GWF Hanford cogeneration plant, 

other existing projects in the area, or reasonably anticipated future projects. 
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1.10 Summary 

 

The proposed HEP will provide benefits to the local economy and will 

help the state meet projected electrical power needs.  By employing gas-fired advanced 

combustion turbine technology, the HEP will create a highly efficient and 

environmentally superior source of electricity for California’s energy market. 

 

The impacts associated with the construction and operation of the HEP 

have been considered throughout the planning process.  In those instances where a 

potential for impacts to the environment has been identified, mitigation measures have 

been selected to substantially lessen potential impacts to a level of insignificance. 
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2.0 PROJECT DESCRIPTION 

 

2.1 Introduction 

 

 The Hanford Energy Park (HEP) will be a 98.7-megawatt (MW) (annual average 

conditions) natural gas–fired combined cycle power plant to be located in Hanford, California, 

with a 115-kilovolt (kV) switchyard and approximately 1.2 miles of new 115-kV transmission 

line.  The proposed transmission route loops into the existing Pacific Gas and Electric Company 

(PG&E) 115-kV Henrietta-Kingsburg transmission line, which passes near the south side of the 

Del Monte facility on Jackson Avenue approximately one mile south of the HEP.  New 

transmission towers will be required between the HEP and the proposed transmission substation 

near the Del Monte facility.  Natural gas for the HEP will be delivered via approximately 2.8 

miles of new 16-inch pipeline that will connect to an existing Southern California Gas Company 

transmission pipeline near the intersection of 11th Avenue and Hanford-Armona Road in 

Hanford.  Heat recovery steam generator (HRSG) cooling tower makeup and plant service water 

will be supplied from a well at the existing GWF cogeneration plant.  Industrial wastewater from 

the plant will be transported from the plant via an existing main to the City of Hanford 

Wastewater Treatment Plant (WWTP).  Domestic water will be supplied from the Hanford 

municipal water system.  The backup water supply for process and cooling tower makeup will 

also be supplied from the Hanford municipal water system. 

 

 The proposed HEP site is located just north of Idaho Avenue, between the 

existing GWF facility to the west and the Burlington Northern & Santa Fe Railway tracks to the 

east.  Figure 2-1 shows the regional location of the HEP site.  Figure 2-2 shows the immediate 

site location of the HEP, including the location of the proposed generating facility, the proposed 

and alternate transmission routes, the proposed and alternate switchyards, and the proposed 

natural gas pipeline route.  Additional information on ownership and location is presented in 

Section 1.0. 
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 GWF Power Systems has acquired from the City of Hanford approximately 10 

acres that are adjacent to the existing facility on the east and north sides. 

 

 The following sections describe the design and operation of the power plant and 

the associated electric transmission line, natural gas supply line, and water lines.  Site selection 

and the alternative sites considered are presented in Section 5.0. 

 

2.2 Power Plant Description, Design, and Operation 

 

 This section describes the facility’s conceptual design and proposed operation. 

 

2.2.1 Site Plan and Access 

 

 The detailed facility layout is shown in Figure 2-3, and the site elevation drawing 

is shown in Figure 2-4.  These figures illustrate the location and size of the proposed power 

plant.  Approximately five acres will be required to accommodate the proposed project. 

 

 The HEP will be visually compatible with the existing GWF cogeneration plant, 

the planned development of the Kings Industrial Park, and the surrounding environment.  Visual 

simulations with and without the proposed project are included in Section 8.11 (Visual 

Resources).   

 

 The power plant area will be accessed via the existing GWF plant entrance (see 

Figure 2-3) on Idaho Avenue.  

 

2.2.2 Process Description 

 

 The power plant will consist of one General Electric (GE) Frame 6FA combustion 

turbine generator (CTG) equipped with a dry, low oxides of nitrogen (NOx) combustor; one 

HRSG with a duct burner; a single ABB VAX condensing steam turbine generator (STG); a 

surface condenser; a mechanical draft cooling tower; and associated support equipment. 
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 The CTG will generate an average of 67.6 MW.  Sensible heat from the CTG 

exhaust gases will be used to generate steam in the HRSG.  The HRSG will be a nonreheat 

design with duct firing.  The HRSG will provide steam to the condensing STG and export steam 

to process customers.  An average of 34.4 MW will be produced by the steam turbine.  

Approximately 3.3 MW will be consumed by the internal electrical demands of the plant; thus, 

the net plant output will be 98.7 MW at annual average conditions.  The project is expected to 

have an overall annual capacity factor of 85 percent or more.  

 

 The heat balance for power plant base load operation is shown in Figures 2-5, 2-6, 

and 2-7 at 15° Fahrenheit (F), 63° F, and 115° F, respectively.  The annual average heat balance 

is based on an ambient temperature of 63° F, a relative humidity level of 60 percent, and an 85 

percent effective evaporative cooler for the CTG combustion air. 

 

 Associated equipment will include emission control systems necessary to meet the 

proposed emission limits.  NOx emissions will be controlled to a 2.5 parts per million by volume, 

dry (ppmvd) basis corrected to 15 percent oxygen (@ 15% O2) by a combination of a dry, low 

NOx combustor in the CTG and an aqueous ammonia–type selective catalytic reduction (SCR) 

system in the HRSG.  Carbon monoxide (CO) emissions from the CTG will be reduced to 3.3 

ppmvd @ 15% O2 with an oxidation catalyst in the HRSG.  Volatile organic compounds (VOCs) 

will also be controlled to 2.5 ppmvd @ 15% O2 with the oxidation catalyst. 

 

2.2.3 Power Plant Cycle 

 

 CTG combustion air will flow through an inlet air filter and evaporative cooler 

and associated air inlet ductwork, be compressed, and then flow to the CTG combustion section.  

Natural gas fuel will be injected into the compressed air in the combustion section and ignited.  

The hot combustion gases will expand through the turbine section of the CTG, causing it to 

rotate and drive the electric generator and CTG compressors.  
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Heat Balance - 115F
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Note:  Steam seal flows not shown.
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 The hot combustion gases will exit the turbine section and enter the HRSG, where 

they will preheat water (feedwater), which will be pumped into the HRSG.  The feedwater will 

be converted to high pressure (HP) superheated steam and be delivered to the steam turbine.  HP 

steam will pass through the HP section of the steam turbine, and then pass through the low 

pressure (LP) section of the steam turbine.  Steam leaving the LP section of the steam turbine 

will enter the surface condenser, transfer heat to circulating cooling water, and be condensed to 

water.  The condensed water, or condensate, will be returned to the HRSG feedwater system.  

The cooling water will circulate through a cooling tower where the heat from the steam 

condenser will be rejected to the atmosphere.  LP steam from the HRSG will be used to preheat 

and deaerate feedwater in a nonsteaming integral deaerator. 

 

 The HEP intends to eventually sell steam to nearby industrial facilities.  Export 

steam for use by off-site customers will be provided by extraction from the crossover pipe 

between the HP and LP steam turbines or by a pressure-reducing station from the HP steam 

header. 

 

2.2.4 Combustion Turbine Generator, Heat Recovery Steam Generator, and 

Steam Turbine Generator and Condenser 

 

 The following sections describe the major components of the proposed HEP. 

 

2.2.4.1 Combustion Turbine Generator 

 

 The HEP will use a GE Frame 6FA CTG.  Thermal energy will be produced in 

the CTG through the combustion of natural gas, which will be converted into the mechanical 

energy required to drive the combustion turbine compressor and electric generator.  The 

remaining thermal energy will flow to the HRSG as high temperature (1,100° F) exhaust gas and 

be used in the generation of steam. 
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 The CTG system will consist of a stationary CTG with supporting systems and 

associated auxiliary equipment.  The CTG will be equipped with the following required 

accessories to provide safe, efficient, and reliable operation: 

 

• Evaporative inlet air coolers; 
 

• Inlet air filters with silencers; 
 

• Turbine/generator control system; 
 

• Lube oil cooling system; 
 

• Dry, low NOx combustion system; 
 

• Compressor wash system; 
 

• Fire detection and protection system; 
 

• Generator cooling system; 
 

• Electric starting system; and 
 

• Fuel heating system. 
 

The CTG and accessory equipment will be contained in a metal acoustical enclosure. 

 

2.2.4.2 Heat Recovery Steam Generator 

 

 The HRSG will provide for the transfer of heat from the exhaust gases of the CTG 

to the feedwater, which will become steam.  The HRSG will be a dual-pressure, natural 

circulation unit equipped with inlet and outlet ductwork, a duct burner, an SCR system, an 

oxidation catalyst, insulation, lagging, and an exhaust stack. 

 

 Major components of the HRSG will include a feedwater preheater, an integral 

non-steaming deaerator, HP economizer, HP evaporator, HP drum, and two HP superheaters.  

The feedwater preheater will receive condensate from the condenser hot well via the condensate 
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pumps.  The feedwater preheater will be the final heat transfer section to receive heat from the 

combustion gases before they are exhausted to the atmosphere. 

 

 Condensate will be directed through the nonsteaming integral deaerator to the HP 

boiler feed pumps.  The boiler feed pumps will provide additional pressure to serve HP sections 

of the HRSG.  Similarly, as described above, HP steam will be produced for supply to the STG 

and for export to customers. 

 

 A natural gas–fired duct burner will be installed in the HRSG.  The duct burner 

for the HRSG will be an ultra-low-NOx design and will be sized to release up to 302 million 

British thermal units per hour (MMBtu/hr) on a higher heating value (HHV) basis.  This duct 

burner will be installed between the two HP superheaters.  The burner will provide the capability 

to increase steam generation for export to a maximum of 284,500 pounds per hour (lb/hr).  The 

duct firing will also provide greater operating flexibility and improved steam temperature 

control.   

 

 The HRSG will be equipped with an SCR emission control system that will use 

ammonia vapor in the presence of a catalyst to reduce the NOx concentration in the exhaust 

gases.  The catalyst module will be located in the HRSG casing.  Aqueous ammonia (NH3 ) will 

be injected into the exhaust gas stream through a grid of nozzles located upstream of the catalyst 

module.  The subsequent chemical reaction will reduce NOx to nitrogen and water, resulting in a 

NOx concentration of no more than 2.5 ppmvd @ 15% O2 in the HRSG exhaust gas.  An 

oxidation catalyst will reduce CO concentrations to no more than 3.3 ppmvd @ 15% O2. 

 

2.2.4.3 Steam Turbine Generator and Condenser 

 

 The steam turbine generator will consist of HP and LP steam turbines, a 

generator, a gland steam system, a lubricating oil system, a hydraulic control system, and steam 

admission/induction valving. 
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 Steam from the HRSG HP superheater will enter the steam turbine through the 

inlet steam system.  The steam will expand through the turbine blading, driving the generator.  

On exiting the turbine, the steam will be directed into the surface condenser. 

 

 The condenser will be a shell and tube type with a condensate hotwell.  

Condensate from the hotwell will be pumped directly to the feedwater preheater in the HRSG.  

Energy for the condensing steam will be sent to the mechanical draft cooling tower through the 

circulating water system.  This heat will be rejected to the atmosphere.  

 

2.2.5 Major Electrical Equipment and Systems 

 

 All power exported from the HEP will be transmitted to the PG&E grid.  The 

plant will generate its own auxiliary loads, including pumps, compressors, control systems, and 

general facility loads, including lighting, heating, and air conditioning.  Some power will also be 

converted from alternating current (AC) to direct current (DC) for use as backup power for 

control systems and for other uses.  The following sections describe the transmission system and 

the HEP plant internal electrical systems. 

 

2.2.5.1 AC Power—Transmission 

 

 Power will be generated by the CTG and the STG at 13.8 kV.  An overall single-

line diagram of the facility’s electrical system is shown in Figure 2-8.  The two 13.8-kV 

generator outputs will be connected to individual oil-filled generator step-up transformers, which 

will increase the voltage to 115 kV.  Surge arresters will be provided at the high-voltage 

bushings to protect the transformers from surges on the 115-kV system caused by lightning 

strikes or other system disturbances.  The transformers will be set on concrete pads within 

containment areas designed to contain the transformer oil in the event of a leak or spill.  The 

high-voltage side of each step-up transformer will be connected to the HEP’s 115-kV 

switchyard.  From the HEP switchyard, power will be transmitted through a new 1.2-mile 

overhead transmission line to a new PG&E switchyard located adjacent to the existing 

(Henrietta-Kingsburg) 115-kV line.
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2.2.5.2 AC Power—Distribution to Auxiliaries 

 

 Auxiliary power to the HEP plant will be supplied at 4,160 volts and at 480 volts 

AC.  Power to the 4,160-volt AC system will be supplied by one oil-filled 13.8-kV to 4.16-kV 

station service step-down transformer.  Power to the 480-volt system will be from a 13.8 kV to 

480-volt oil-filled transformer.  A 250-kilowatt (kW) diesel fuel–fired emergency generator will 

be provided to supply power to emergency loads when power is not available through the 115-

kV interconnection to the PG&E grid.  

 

 The 4,160-volt system will supply power to the 4,160-volt motor control center 

(MCC).  Loads on this system will include the combustion turbine starting system and boiler 

feedwater pumps.  The switchgear will have vacuum breakers for the main incoming feeds and 

fused contactors for power distribution.  

 

 The 480-volt MCCs will provide power through feeder breakers to the various 

480-volt motors, to 480-volt power panels, and to other intermediate 480-volt loads.  The MCCs 

will distribute power to 480-480/277-volt isolation transformers when 277-volt, single-phase 

lighting loads are to be served.  The 480-volt power panels will distribute power to small 

480-volt loads. 

 

 Power for the AC power supply (120-volt/208-volt) system will be provided by 

the 480-volt MCCs and 480-volt power panels.  Transformation of 480-volt power to 

120/208-volt power will be provided by 480-120/208-volt dry-type transformers. 

 

2.2.5.3 DC Power Supply 

 

 One common DC power supply system consisting of 125-volt DC batteries, a 

125-volt DC full-capacity battery charger, metering, ground detectors, and distribution panels 

will be supplied for balance-of-plant and CTG and STG equipment. 
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 Under normal operating conditions, the battery charger will supply DC power to 

the DC loads.  The battery chargers will receive 480-volt, three-phase AC power from the AC 

power supply (480-volt) system and continuously charge the batteries while supplying power to 

the DC loads.  The ground detection scheme will detect grounds on the DC power supply system. 

 

 Under abnormal or emergency conditions, when power from the AC power 

supply (480-volt) system is unavailable, the batteries will supply DC power to the system loads.  

The emergency diesel generator will provide 480-volt power to the chargers under emergency 

conditions.   

 

 The 125-volt DC system will also be used to provide control power to the 

4,160-volt switchgear, the 480-volt MCC switchgear, critical control circuits, protective relays, 

and the emergency DC motors. 

 

2.2.5.4 Essential Service AC Uninterruptible Power Supply 

 

 The CTG and STG power block will also have an essential service 120-volt AC, 

single-phase, 60-Hertz (Hz) power source.  This source will supply AC power to essential 

instrumentation, critical equipment loads, and unit protection and safety systems that require 

uninterruptible AC power.  The essential service AC system and DC power supply system will 

be designed to ensure that critical safety and unit protection control circuits have power and can 

take the correct action on a unit trip or loss of plant AC power. 

 

 The essential service AC system will consist of one full-capacity inverter, a solid-

state transfer switch, a manual bypass switch, an alternate source transformer and voltage 

regulator, and an AC panelboard. 

 

 The normal source of power to the system will be the DC power supply system 

through the inverter to the panelboard.  A solid-state static transfer switch will monitor the 

inverter output and the alternate AC source continuously.  The transfer switch will automatically 
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transfer essential AC loads without interruption from the inverter output to the alternate source 

upon loss of the inverter output. 

 

 A manual bypass switch will also be included to enable isolation of the inverter-

static transfer switch for testing and maintenance without interruption to the essential service AC 

loads. 

 

2.2.6 Fuel System 

 

 The CTG and HRSG will be designed to burn natural gas.  Maximum natural gas 

requirements during base load operation are approximately 26,700 million British thermal units 

per day (MMBtu/day) on an HHV basis. 

 

 The pressure of natural gas delivered to the site via a new 2.8-mile pipeline (see 

Section 7.0) is expected to be 310 to 380 pounds per square inch gauge (psig).  The minimum 

supply pressure will be 260 psig.  The natural gas will be pressurized by on-site compressors, as 

needed, and then flow through gas scrubber/filtering equipment, a gas pressure control station, a 

fuel gas heater, and a flow metering station before entering the CTG.  Natural gas for the HRSG 

duct burner systems, and auxiliary boiler will be provided by a central pressure reduction station 

and a gas distribution system. 

 

2.2.7 Water Supply and Use 

 

 This section describes the quantity of water required, the source(s) of the water 

supply, water quality, and water treatment requirements.  Water balance diagrams for operation at 

63° F/60 percent relative humidity and 98° F/36 percent relative humidity, showing the various 

water requirements and estimated flow rates for the facility, are presented in Figures 2-9 and 2-10.   

 



GWF\5-00-han ford-water-balance -annual2.cdr - VMG 5/16/00 SAC

GWF Hanford Energy Park

Figure 2-9. Water Balance - Annual Average

NOTES: 1. All water flow rates are in gallons per minute (gpm).
2. On-line wash f low rate is a daily average based upon a 13 gpm flow for 1/2 hour, once per day.
3. Existing plant facilities that will be shared by the existing and new plants are shaded.
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Figure 2-10. Water Balance - Maximum Daily

NOTES: 1. All water flow rates are in gallons per minute (gpm).
2. On-line wash flow rate is a daily average based upon a 13 gpm flow for 1/2 hour, once per day.
3. Existing plant facilities that will be shared by the existing and new plants are shaded.
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2.2.7.1 Water Requirements 

 

 A breakdown of the estimated average daily quantity of water required is 

presented in Table 2-1.  Estimated quantities are based on the combined cycle plant operating at 

a base load at an ambient air temperature of 63° F with duct firing.  The peak water requirements 

shown in Table 2-2 are based on the plant operating at an ambient air temperature of 98° F (with 

the peak daily temperature being much higher) with duct firing. 

 

Table 2-1. 
 

Estimated Average Daily Water Requirements (5.3 Cycles at 63° F) 
 

Daily Requirements  
Water Use Gallons (1000s) Gallons (per minute) 

Circulating Water System Makeup 593 412 
Balance of Plant 163 113 
Total 756 525 

 

Table 2-2. 
 

Estimated Peak Daily Water Requirements (5.3 Cycles at 98° F)1 

 
Daily Requirements  

Water Use Gallons (1000s) Gallons (per minute) 
Circulating Water System Makeup 732 508 
Balance of Plant 163 113 
Total 894 621 

1 Average daily temperature; peak daily temperature would be significantly higher. 

 

2.2.7.2 Water Supply 

 

 Approximately 82 percent of the total water requirements for the HEP will be 

makeup for cooling water evaporated in the plant’s cooling tower.  The plant cooling water 

circulates through the main condenser and the cooling tower, where the water transfers the heat 
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gained from condensing the steam turbine exhaust steam into the atmosphere by evaporation. 

The HEP will use an on-site well at the existing GWF plant for cooling tower makeup water.   

 

 The other 18 percent of the water needed for the plant will be makeup water for 

the HRSG and other equipment, water for the CTG evaporative cooler, plant general service 

water, and potable water for domestic use.  The source for this water will be either the on-site 

well or an existing city domestic water connection. 

 

 Process and sanitary wastewater streams will be discharged to the city sewer 

system. 

 

 A detailed description of the water supply for the proposed HEP is provided in 

Section 8.14.1.2. 

 

2.2.7.3 Water Quality 

 

 An analysis of water quality is provided in Table 8.14-2 (Water Resources). 

 

2.2.7.4 Water Treatment 

 

 Figures 2-9 and 2-10 illustrate the water treatment and distribution system.  

Facility operations will require three levels of water quality: (1) water for the circulating or 

cooling water systems; (2) service water for the plant, which includes all other miscellaneous 

uses; and (3) demineralized water for makeup to the HRSG.  The water treatment required to 

obtain these three levels of quality is described in the following paragraphs. 

 

 Water for the Circulating or Cooling Water System.  Makeup water for the 

circulating water system and auxiliary cooling water system will be taken from GWF’s existing 

on-site well.  A chemical feed system will supply water-conditioning chemicals to this water to 

minimize corrosion and control the formation of mineral scale and biofouling. 
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 To further inhibit scale formation, an organic phosphate solution will be fed into 

the circulating water system as a sequestering agent in an amount proportional to the circulating 

water blowdown flow.  The inhibitor feed equipment will consist of a chemical solution bulk 

storage tank with secondary containment and two full-capacity inhibitor metering pumps. 

 

 To prevent biofouling in the circulating water system, sodium hypochlorite will 

be used as a biocide.  The hypochlorite feed equipment will consist of a bulk storage tank with 

secondary containment and two full-capacity hypochlorite metering pumps. 

 

 Service Water.  Service water will include all water uses at the plant except for 

the circulating and cooling water previously discussed and the demineralized water used in the 

HRSG (discussed in the following section).  Service water will be supplied from the existing 

groundwater supply well. 

 

 Makeup Water for the HRSG.  Makeup water for the HRSG will be supplied 

from the GWF Cogeneration Plant groundwater supply well, filtered, treated with a reverse 

osmosis unit, and polished with a demineralizer.  The demineralized water will be stored in an 

existing 70,000-gallon demineralized water storage tank.  This capacity provides approximately 

12 hours of supply.  HRSG makeup water will be drawn from the demineralized water storage 

tank.  

 

 Chemical feed systems will provide additional conditioning of the water in the 

HRSG to minimize corrosion and scale formation.  The system will feed an oxygen scavenger to 

the feedwater to control dissolved oxygen and a chemical to control pH.  The design will provide 

for the automatic feeding of the oxygen scavenger in proportion to condensate flow.  The system 

will include an oxygen scavenger solution feed tank with secondary containment and two 

full-capacity chemical feed pumps. 

 

 The cycle chemical feed systems will also feed sodium phosphate to control pH 

and minimize scale formation.  The systems will be designed for operation using the low solids, 

congruent phosphate method of boiler water treatment.  The design will provide for feeding 
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sodium phosphates to the boiler water to react with any hardness present.  For congruent 

phosphate treatment, a dilute solution of a disodium phosphate and trisodium phosphate mixture 

will be prepared manually in a phosphate solution tank dedicated to each steam drum.  Phosphate 

feeding to each steam drum will be initiated manually based on boiler water phosphate residual 

and pH.  One full-capacity phosphate feed pump will be provided for each steam drum, with one 

common spare pump serving each drum pressure level. 

 

2.2.7.5 HRSG Steam Cycle Sampling and Analysis System 

 

 This system will monitor the water quality at various points in the HRSG steam 

cycle and provide data to operating personnel sufficient for the detection of deviations from 

control limits; this will allow corrective action to be taken.  The samples will be routed to a 

sample panel where pressure and temperature will be reduced as required.  At the sample panel, 

samples will be directed to automatic analyzers for continuous monitoring, and grab samples will 

be provided for wet chemical analysis.  All monitored values will be indicated at the sample 

panel.  Automatic analyzers will monitor cation conductivity, pH, and specific conductance. 

 

2.2.8 Plant Cooling Systems 

 

 The cycle heat rejection system will consist of a surface condenser, cooling tower, 

and auxiliary cooling water system.  The heat rejection system will receive exhaust steam from 

the low pressure end of the steam turbine and condense it to water for reuse.  A surface 

condenser is a shell and tube heat exchanger; the steam condenses on the shell side, and the 

cooling water flows in two passes inside the tubes.  The condenser will be designed to operate at 

a pressure of approximately 2.39 inches of mercury, absolute (in. HgA) at an ambient 

temperature of 98° F.  It will remove approximately 223 MMBtu/hr.  Approximately 33,800 

gallons per minute (gpm) of circulating cooling water is required to condense the turbine exhaust 

steam at a maximum plant load at 98° F. 

 

 The cooling water will circulate through a counterflow mechanical draft cooling 

tower that uses electric motor–driven fans to move the air in a direction opposite to the flow of 
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the cooling water.  The heat removed in the condenser will be discharged to the atmosphere by 

heating the air and evaporating some of the cooling water.  Maximum drift (the fine mist of 

water droplets entrained in the warm air leaving the cooling tower) will be limited to 0.0006 

percent of the circulating water flow.  The cooling water system will be designed to operate at 

5.3 cycles of concentration. 

 

2.2.9 Waste Management 

 

 Waste management at the HEP is the process whereby all wastes produced will be 

properly collected, treated if necessary, and disposed of.  Wastes will include wastewater, solid 

nonhazardous waste, and hazardous waste (liquid and solid).  Waste management is discussed in 

more detail in Section 8.13. 

 

2.2.9.1 Wastewater Collection, Treatment, and Disposal 

 

 The water-balance diagrams (Figures 2-9 and 2-10) show the expected wastewater 

streams and flow rates for the HEP.  These flow rates are based on ambient conditions and a 

combined cycle plant operation with duct firing at 63° F and 98° F, respectively.  The expected 

quality of the cooling tower effluent discharges to the Hanford city sewer is discussed in Section 

8.14 (Water Resources). 

 

 There will be two separate wastewater collection systems.  The first and primary 

system will collect wastewater from most of the plant equipment, including the HRSG and 

evaporative cooler, and transfer it to the cooling tower basin.  The cooling tower blowdown will 

then be discharged to the city sewer via an existing discharge line in conformance with the city’s 

discharge requirements.  The existing discharge line serves the adjacent GWF power plant and 

has sufficient capacity to accommodate the HEP wastewater discharge.  The second system will 

collect sanitary wastewater from sinks, toilets, and other sanitary facilities and discharge the 

wastewater to the Hanford city sewer system. 

 

 The key components of the plant wastewater system are described below. 
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 Circulating Water System Blowdown.  Circulating (or cooling) water system 

blowdown, the largest wastewater stream, will consist of water from the ground water supply 

well (concentrated by 5.3 cycles) and residues of the chemicals added to the circulating water.  

These chemicals will control scaling and biofouling of the cooling tower and corrosion of the 

circulating water piping and condenser tubes.  Cooling tower blowdown will be discharged to the 

city sewer system. 

 

 Plant Drains and Oil-Water Separator.  Miscellaneous general plant drainage 

will consist of area washdown, sample drainage, equipment leakage, and drainage from facility 

equipment areas.  Water from these areas will be collected in a system of floor drains, sumps, 

and pipes and be routed to the wastewater collection system.  Drains that could contain oil or 

grease will be routed through an oil-water separator.  Clean water from the plant drains will be 

collected and sent to the cooling tower basin and ultimately discharged to the Hanford sewer 

system as cooling tower blowdown. 

 

 Storm Water.  Storm water collected from areas of the facility not subject to oil 

contamination will drain to the solids settling basin before being discharged to the existing 

evaporation/infiltration basin at the adjacent GWF facility.  The existing evaporation/infiltration 

basin will be enlarged to accommodate the additional volume of storm water (see “Enlarged 

Pond” on Figure 2-3). 

 

 Evaporative Cooler Blowdown.  Evaporative cooler blowdown will consist of 

water that is circulated in the evaporative cooler system as dictated by water supply quality, and 

then discharged to the cooling tower basin.  Blowdown will be discharged as required to 

maintain the level of dissolved solids within acceptable ranges. 

 

 Power Cycle Makeup Water Treatment Wastes.  Wastewater from the power 

cycle makeup water treatment system will consist of the reject stream from the reverse osmosis 

(RO) units.  The existing RO system and a new RO system will reduce the concentration of 

dissolved solids in the plant makeup water before it is treated or polished in the existing 
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demineralization units.  The RO reject stream will contain the constituents of the plant raw water 

and residues of the chemicals added to the raw water.  These chemicals coagulate suspended 

solids prior to filtration, eliminate free chlorine that would damage the RO membranes, and 

adjust pH to control membrane scaling.  The RO reject stream will be discharged to the cooling 

tower basin and ultimately will discharge with the cooling tower blowdown to the city sewer. 

 

 HRSG Blowdown.  HRSG blowdown will consist of boiler water discharged to 

the cooling tower’s circulating water system to control the concentration of dissolved solids in 

the boiler water within acceptable ranges.  This water will be discharged to the cooling tower 

basin and used for cooling tower makeup. 

 

2.2.9.2 Solid Waste 

 

 The HEP will produce maintenance and plant wastes typical of power generation 

operations.  Generation plant wastes include oily rags, broken and rusted metal and machine 

parts, defective or broken electrical materials, empty containers, and other miscellaneous solid 

wastes, including the typical refuse generated by workers.  These materials will be collected by a 

waste collection company and transported to a material recovery facility (MRF).  Recyclables 

will be removed, and the remaining residue will be deposited in a landfill such as the Kings 

County Landfill (see Section 8.13).  Waste collection and disposal will be in accordance with 

applicable regulatory requirements to minimize health and safety effects. 

 

2.2.9.3 Potentially Hazardous Wastes  

 

 Several methods will be used to properly manage and dispose of hazardous wastes 

generated by the HEP.  Waste lubricating oil will be recovered and recycled by a waste oil 

recycling contractor.  Spent lubrication oil filters will be disposed of in a Class I landfill.  Spent 

SCR catalyst will be recycled by the supplier.  Workers will be trained to handle any hazardous 

waste generated at the site. 
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 Chemical cleaning wastes will consist of alkaline and acid cleaning solutions used 

during pre-operational chemical cleaning of the HRSG and acid cleaning solutions used for 

chemical cleaning of the HRSG after the units are put into service.  These wastes, which are 

subject to high metal concentrations, will be stored temporarily in on-site portable tanks with 

secondary containment and in accordance with all applicable local, state, and federal 

requirements.  The wastes will be disposed of off-site by a chemical cleaning contractor in 

accordance with applicable regulatory requirements. 

 

 Wastewater from off-site water washing of the CTG will be disposed of off-site 

by a third-party waste management company. 

 

2.2.10 Management of Hazardous Materials 

 

 Various chemicals will be stored and used during the construction and operation 

of the HEP.  All chemicals will be stored, handled, and used in accordance with applicable laws, 

ordinances, regulations, and standards (LORS).  Chemicals will be stored in appropriate 

chemical storage facilities.  Bulk chemicals will be stored in storage tanks, and other chemicals 

will be stored in returnable delivery containers.  Chemical storage and chemical feed areas will 

be designed to contain leaks and spills.  Berm and drain piping design will allow for a full-tank 

capacity spill without overflowing the berms.  For multiple tanks located within the same bermed 

area, the capacity of the largest single tank will determine the volume of the bermed area and 

drain piping.  Drains from the chemical storage and feed areas will be directed to a neutralization 

area, if necessary.  Drain piping for volatile chemicals will be trapped and isolated from other 

drains to eliminate noxious or toxic vapors.  After neutralization, water collected from the 

chemical storage areas will be directed to the collection basin of the cooling tower. 

 

 The existing power plant uses anhydrous ammonia for NOx control.  This system 

will be converted to an aqueous ammonia system that will be shared by both the existing GWF 

facility and the HEP (see Section 8.12 [Hazardous Materials Handling] for more information).  

Aqueous ammonia will be stored in the existing 11,000-gallon tank within a containment basin.  

A polypropylene ball system or equivalent system will limit the surface evaporation area in the 
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event of a leak or spill.  Ammonia leak detection equipment will be installed to detect escaping 

aqueous ammonia and activate alarms. 

 

 Safety showers and eyewashes will be provided adjacent to, or in the area of, all 

chemical storage and use areas.  Hose connections will be provided near the chemical storage 

and feed areas to flush spills and leaks to a collection point within the containment area.  State-

approved personal protective equipment will be used by plant personnel during chemical spill 

containment and cleanup activities.  Personnel will be properly trained in the handling of these 

chemicals and instructed in the procedures to follow in case of a chemical spill or accidental 

release.  Adequate supplies of absorbent material will be stored on-site for spill cleanup. 

 

 Electric equipment insulating materials will be specified to be free of 

polychlorinated biphenyls (PCBs). 

 

 A list of the chemicals anticipated for use at the HEP is provided in Section 8.12 

(Hazardous Materials Handling).  Section 8.12 identifies each chemical by type and intended 

use, estimates the quantity to be stored on-site, and provides additional information on hazardous 

materials handling. 

 

2.2.11 Emissions Control and Monitoring 

 

 Air emissions from the combustion of natural gas in the CTG and duct burners 

will be controlled using state-of-the-art systems.  Emissions that will be controlled include NOx, 

VOCs, and CO.  To ensure that the systems perform correctly, a continuous emissions 

monitoring (CEMS) system will be installed in the HRSG stack.  The CEMS will monitor NOx, 

CO, and O2.  Section 8.1 (Air Quality) includes additional information on emissions control and 

monitoring.  
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2.2.11.1 NOx Emissions Control  

 

 SCR will be used to control NOx concentrations in the exhaust gas emitted to the 

atmosphere to 2.5 ppmvd @ 15% O2.  The SCR process will use aqueous ammonia.  Ammonia 

slip, or the concentration of unreacted ammonia in the exiting exhaust gas, will be limited to 10 

ppmvd @ 15% O2.  The SCR equipment will include a reactor chamber, catalyst modules, 

ammonia storage system, ammonia vaporization and injection system, and monitoring equipment 

and sensors.  

 

2.2.11.2 CO and VOC Emissions Control 

 

 CO and VOC emissions from the CTG combustor and HRSG duct burners will be 

controlled by an oxidation catalyst installed in the HRSG.  CO will be limited to 3.3 ppmvd @ 

15% O2, and VOCs will be limited to 2.5 ppmvd @ 15% O2.  

 

2.2.11.3 Particulate Emissions Control 

 

 Particulate emissions will be controlled using clean-burning natural gas as the 

exclusive fuel for the CTG and duct burners.  In addition, the CTG will be equipped with high-

efficiency inlet air filters.  Cooling tower mist eliminators will control the emissions of 

particulate matter from the cooling tower. 

 

2.2.11.4 Continuous Emissions Monitoring 

 

 CEM systems will sample, analyze, and record fuel gas flow rate, exhaust gas 

flow rate, NOx and CO concentration levels, and percentage of O2 in the exhaust gas from the 

stack.  This system will generate reports of emissions data in accordance with permit 

requirements and will send alarm signals to the plant distributed control system (DCS) control 

room when the level of emissions approaches or exceeds pre-selected limits. 
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2.2.12 Fire Protection 

 

 The fire protection system will be designed to protect personnel and limit property 

loss and plant downtime in the event of a fire.  

 

 The fire protection system will include a dedicated underground fire loop piping 

system.  Both the fire hydrants and the fixed suppression systems will be supplied from the fire 

water loop.  Fixed fire suppression systems will be installed at determined fire risk areas, such as 

the turbine lubrication oil equipment, the STG enclosure, and the cooling tower.  The CTG will 

be protected by an FM200 fire protection system.  Hand-held fire extinguishers of the 

appropriate size and rating will be located in accordance with National Fire Protection 

Association (NFPA) 10 throughout the facility.  

 

 Section 8.12 (Hazardous Materials Handling) includes additional information on 

fire and explosion risk, and Section 8.8 (Socioeconomics) provides information on city and 

county fire protection capability. 

 

2.2.13 Plant Auxiliaries 

 

 The following systems will support, protect, and control the HEP facility. 

 

2.2.13.1 Lighting 

 

 The lighting system will provide personnel with illumination for operation under 

normal conditions and for egress under emergency conditions.  The system will include 

emergency lighting to perform manual operations during an outage of the normal power source.  

The system also will provide 120-volt convenience outlets for portable lamps and tools.  Light 

standards will be configured to direct light toward the interior of the plant to minimize off-site 

light and glare impacts. 
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2.2.13.2 Grounding 

 

 The electrical system will be susceptible to ground faults, lightning, and switching 

surges that can result in high voltage, all of which constitute a hazard to site personnel and 

electrical equipment.  The station grounding system will provide an adequate path to permit the 

dissipation of current created by these events. 

 

 The station grounding grid will be designed for a capacity adequate to dissipate 

heat from ground current under the most severe conditions in areas of high ground fault current 

concentration.  The grid spacing will be adequate to maintain safe voltage gradients. 

 

 Bare conductors will be installed below grade in a grid pattern.  Each junction of 

the grid will be bonded together by an exothermal welding process or mechanical clamps. 

 

 Ground resistivity readings will be used to determine the necessary number of 

ground rods and grid spacings to ensure safe step and touch potentials under severe fault 

conditions. 

 

 Grounding stingers will be brought from the ground grid to connect to building 

steel and non-energized metallic parts of electrical equipment. 

 

2.2.13.3 Distributed Control System 

 

 The Distributed Control System (DCS) will provide modulating control, digital 

control, monitoring, and indicating functions for the plant power block systems.  The following 

functions will be provided: 

 

• Controlling the STG, CTG, HRSG, and other systems in a coordinated 
manner; 

 

• Controlling the balance-of-plant systems in response to plant demands; 
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• Monitoring controlled plant equipment and process parameters and delivering 
this information to plant operators; 

 

• Providing control displays (printed logs, cathode ray tube [CRT] displays) for 
signals generated within the system or received from input/output (I/O); 

 

• Providing consolidated plant process status information through displays 
presented in a timely and meaningful way; 

 

• Providing alarms for out-of-limit parameters or parameter trends, displaying 
on alarm CRTs, and recording on an alarm log printer; and 

 

• Storing and retrieving historical data. 
 

The DCS will be a redundant microprocessor-based system consisting of the following major 

components: 

 

• CRT-based operator consoles; 
 

• Engineer work station; 
 

• Distributed processing units; 
 

• I/O cabinets; 
 

• Historical data unit; 
 

• Printers; and 
 

• Data links to the combustion turbine and steam turbine control systems. 
 

 The DCS will have a functionally distributed architecture consisting of a group of 

similar redundant processing units; these units will be linked to a group of operator consoles and 

the engineer work station by redundant data highways.  Each processor will be programmed to 

perform specific dedicated tasks for control information, data acquisition, annunciation, and 
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historical purposes.  Because of the redundancy in the DCS, no single processor failure can cause 

or prevent a unit trip. 

 

 The DCS will interface with the control systems furnished by the combustion 

turbine and steam turbine suppliers to provide remote control capabilities, as well as data 

acquisition, annunciation, and historical storage of turbine and generator operating information. 

 

 The system will be designed with sufficient redundancy to preclude a single 

device failure from significantly affecting overall plant control and operation.  This design will 

allow for redundancy of controls for critical control and safety systems and will also allow for an 

uninterruptible power source. 

 

 As part of the quality control program, daily operator logs will be available for 

review to determine the status of the operating equipment. 

 

2.2.13.4 Cathodic Protection 

 

 The cathodic protection system will be designed to control the electrochemical 

corrosion of designated metal piping buried in the soil.  Depending upon the corrosion potential 

and the site soils, either passive or impressed current cathodic protection will be provided. 

 

2.2.13.5 Freeze Protection 

 

 The freeze protection system will provide heat to protect various outdoor pipes, 

gauges, pressure switches, and other devices from freezing temperatures.  The power supply to 

the freeze protection circuits will be controlled by an ambient temperature thermostat.  
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2.2.13.6 Service Air 

 

 The service air system will supply compressed air to hose connections for general 

plant use.  Service air headers will be routed to hose connections located at various points 

throughout the facility. 

 

2.2.13.7 Instrument Air 

 

 The instrument air system will provide dry air to pneumatic operators and 

devices.  An instrument air header will be routed to locations within the facility equipment and 

water treatment areas where pneumatic operators and devices will be located. 

 

2.2.14 Interconnect to Electrical Grid 

 

 The CTG and STG will be connected to individual, dedicated three-phase step-up 

transformers that will be connected to the plant’s 115-kV switchyard.  The switchyard will 

consist of an airbreak disconnect switch and SF6 circuit breakers.  From the switchyard, the 

generated power will be transmitted along overhead lines into an existing PG&E 115-kV 

transmission line approximately 1.2 miles south of the facility.  See Section 6.0 for additional 

information on the switchyard, transmission line, and connection at the PG&E transmission line. 

 

2.2.15 Project Construction 

 

 Construction of the generating facility, from site preparation and grading to 

commercial operation, is expected to take place from the first quarter 2001 to the second quarter 

2002, for a total duration of 14 to 16 months of actual construction.  Major milestones are listed 

in Table 2-3.  
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Table 2-3. 
 

Project Schedule Major Milestones 
 

Activity Date 
Begin Construction January 2001 
Startup and Test March–June 2002 
Commercial Operation July 2002 

 

 The site will be accessed for construction from Idaho Avenue.  A construction 

laydown area and a construction parking area will be provided on-site.  Materials and equipment 

will be delivered by truck and rail. 

 

 The average and peak workforce on the project during construction will be 

approximately 89 and 129, respectively, including construction craft persons and supervisory, 

support, and construction management personnel (see Section 8.8 [Socioeconomics]). 

 

 Construction will be scheduled between 6 a.m. and 6 p.m., Monday through 

Saturday.  Additional hours may be necessary to make up schedule deficiencies or to complete 

critical construction activities.  During the startup phase of the project, some activities will 

continue 24 hours per day, 7 days per week.  

 

 At the site, the peak construction workforce is expected to last from month 10 

through month 14 of the construction period, with month 11 being the peak month. 

 

2.2.16 Power Plant Operation 

 

 The HEP will be operated by existing GWF Operations personnel on 12-hour 

rotating shifts.  The facility will be operated 7 days per week, 24-hours per day.  

 

 The HEP is expected to have an annual availability of 85 percent or more.  It will 

be possible for plant availability to exceed 98 percent for a given 12-month period.  The exact 



2.0 PROJECT DESCRIPTION 

SPPE May 2000 
GWF Hanford Energy Park 
S:\GWF\2.0.doc 

2-37 

operational profile of the plant, however, cannot be defined, because the facility will be 

operating in and selling electricity to a deregulated electric power sales market. 

 

 The California electricity market was deregulated March 31, 1998.  Independent 

power producers, such as GWF, are now free to sell their electricity to all users, including 

electric utilities, industrial and commercial firms, and residential users.  The HEP may be able to 

sell all or part of its generation under contract.  Generation available from the HEP that has not 

been sold through contracts will be available for sale on the spot market through the Power 

Exchange, which will work to match buyers and sellers of electricity.  The operation of the HEP 

depends, therefore, on the quantity of electricity sold through contracts and the plant’s ability to 

sell into the competitive spot market. 

 

 Because the capacity that will be sold through contract and the prices that will be 

offered for spot purchases are unknown at this time, the exact mode of HEP operation cannot be 

described.  It is conceivable, however, that the facility could be operated in one or all of the 

following modes: 

 

• Base Load, Full or Partial Duct Firing.  The facility would be operated at 
maximum continuous output for as many hours per year as is profitable.  Duct 
firing would be employed to keep plant output at the sum of contractual load 
and spot market sales and satisfy all off-site steam user commitments. 

 

• Base Load, No Duct Firing.  During the initial year(s) of operation, GWF 
will have steam-generating capacity in excess of its steam supply contracts.  
The system is designed to be able to generate up to 257,000 lb/hr of steam 
without duct firing. 

 

• Full Shutdown.  This would occur if forced by equipment malfunction, fuel 
supply interruption, or transmission line disconnect and could also occur when 
or if the market price of electricity were less than the HEP incremental cost of 
generation.  The facility would be limited in operation below maximum 
continuous output (base load) by economics, because gas turbine efficiency 
decreases sharply as output is decreased.  The facility could also experience 
operational problems, including an exceedance of air quality limits, at outputs 
below 60 percent of CTG output. 
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 In the unlikely event of a situation that causes a longer-term cessation of 

operations, security of the facilities will be maintained on a 24-hour basis, and the California 

Energy Commission (CEC) will be notified.  Depending on the length of shutdown, a 

contingency plan for the temporary cessation of operations may be implemented.  Such a 

contingency plan will be in conformance with all applicable LORS and the protection of public 

health, safety, and the environment.  Depending on the expected duration of the shutdown, the 

plan may include the draining of all chemicals from storage tanks and other equipment and the 

safe shutdown of all equipment.  All wastes will be disposed of according to applicable LORS.  

If the cessation of operations becomes permanent, decommissioning will be undertaken (see 

Section 4.0 [Facility Closure]). 

 

2.3 Facility Safety Design 

 

 The HEP will be designed to maximize safe operation.  Hazards that could affect 

the facility include earthquake, flood, and fire.  Facility operators will be trained in safe 

operation, maintenance, and emergency response procedures to minimize the risk of personal 

injury and damage to the plant. 

 

2.3.1 Natural Hazards 

 

 The principal natural hazards associated with the HEP site are earthquakes, 

floods, and lightning strikes.  The site is located in Seismic Risk Zone 3.  Structures will be 

designed to meet the seismic requirements of Title 24 of the California Code of Regulations 

(CCR) and the 1997 Uniform Building Code (UBC).  Section 8.15 (Geologic Hazards and 

Resources) discusses the geological hazards of the area and site.  This section includes a review 

of potential geologic hazards, seismic ground motions, and the potential for soil liquefaction due 

to ground shaking..    Appendix H includes the structural seismic design criteria for the buildings 

and equipment. 

 

 The site is essentially flat, with an average elevation of approximately 230 feet 

above mean sea level (MSL).  The ground floor of plant facilities will be at approximately 230 
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feet MSL.  According to the Federal Emergency Management Agency (FEMA), the site is not 

within either the 100- or the 500-year floodplain.  Section 8.14 (Water Resources) includes 

additional information on the potential for flooding. 

 

2.3.2 Emergency Systems and Safety Precautions 

 

 This section discusses the fire protection systems, emergency medical services, 

and safety precautions to be used by project personnel.  Section 8.8 (Socioeconomics) includes 

additional information on area medical services, and Section 8.7 (Worker Health and Safety) 

includes additional information on safety for workers.  Appendix H contains the design practices 

and codes applicable to safety design for the project.  Compliance with these requirements will 

minimize project effects on public and employee safety.  

 

2.3.2.1 Fire Protection Systems 

 

 The project will rely on both on-site fire protection systems and local fire 

protection services. 

 

 On-Site Fire Protection Systems.  The fire protection systems will be designed 

to protect personnel and limit property loss and plant downtime from fire or explosion.  The 

project will have the following fire protection systems: 

 

• FM 200 Fire Protection System.  This system will protect the gas turbine, 
generator, and accessory equipment compartments from fire.  The system will 
have fire detection sensors in all compartments.  The actuating of one sensor 
will provide a high-temperature alarm on the combustion turbine control 
panel.  The actuating of a second sensor will trip the combustion turbine, turn 
off ventilation, close ventilation openings, and automatically release the FM 
200.  The FM 200 will be discharged at a design concentration adequate to 
extinguish the fire.  

 
• Steam Turbine Bearing Protection Water Spray System.  This system will 

provide suppression for the steam turbine bearing in the event of fire.  The 
system will be fed by the plant underground fire water system. 
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• Steam Turbine Lubrication Oil Areas Water Spray System.  This system 
will provide suppression for the steam turbine area lubrication oil piping and 
lubrication oil storage. 

 
• Cooling Tower Dry Pipe System.  This system will provide protection for 

the cooling tower cells.  Water will be supplied from the plant underground 
fire water system. 

 
• Fire Hydrants/Hose Stations.  This system will supplement the plant fire 

protection system.  Water will be supplied from the plant underground fire 
water system. 

 
• Smoke Detectors and Fire Extinguishers.  These will be provided at all 

locations having potential fire hazards due to the presence of combustible 
liquids, solids, or other highly flammable materials, and where major property 
damage could result.  Extinguishers will be located at Uniform Fire Code–
approved intervals throughout the facility as directed by the local fire 
inspector and selected for the appropriate class of service. 

 

Local Fire Protection Services.  In the event of a fire, plant personnel will be 

able to call on the City of Hanford Fire Department for assistance.  The closest Hanford fire 

station is Station No. 2, located at 10533 Houston Avenue (approximately 1.5 miles north of the 

HEP site).  The Hazardous Materials Risk Management Plan (see Section 8.12 [Hazardous 

Materials Handling]) for the plant will include all information necessary to permit all firefighting 

and other emergency response agencies to plan and implement safe responses to fires, spills, and 

other emergencies. 

 

2.3.2.2 Personnel Safety Program 

 

 The HEP will operate in compliance with federal and state occupational safety 

and health program requirements.  Compliance with these programs will minimize project effects 

on employee safety.  These programs are described in Section 8.7 (Worker Health and Safety). 

 



2.0 PROJECT DESCRIPTION 

SPPE May 2000 
GWF Hanford Energy Park 
S:\GWF\2.0.doc 

2-41 

2.4 Facility Reliability 

 

 This section discusses the expected plant availability, equipment redundancy, fuel 

availability, water availability, and project quality control. 

 

2.4.1 Plant Availability 

 

 Because of the HEP’s high predicted efficiency, it is anticipated that the facility 

will normally be called on to operate at high average annual capacity factors.  The facility will be 

designed to operate at base load with no duct firing, partial duct firing, or full duct firing to 

support steam service to Kings Industrial Park steam users.  The CTG is not intended to operate 

at partial load, except during startup and shutdown. 

 

 The HEP will be designed for an operating life of 30 years.  Reliability and 

availability projections are based on this operating life.  Operation and maintenance (O&M) 

procedures will be consistent with industry standard practices to maintain the useful life status of 

plant components. 

 

 The percentage of time that the combined cycle power block (together with the 

HRSG duct burner) is projected to be in operation is defined as the “service factor.”  The service 

factor includes the amount of time that a unit is operating and generating power at full or partial 

load.  The projected service factor for the combined cycle power block, which includes the 

projected percentage of time of operation, differs from the equivalent availability factor (EAF), 

which includes the projected percentage of energy production capacity achievable. 

 

 The EAF may be defined as a weighted average of the percentage of full energy 

production capacity achievable.  The projected EAF for the HEP is estimated to be 

approximately 85 percent or more.  The EAF differs from the “availability of a unit,” which is 

the percentage of time that a unit is available for operation, whether at full load, partial load, or 

on standby. 

 



2.0 PROJECT DESCRIPTION 

SPPE May 2000 
GWF Hanford Energy Park 
S:\GWF\2.0.doc 

2-42 

2.4.2 Redundancy of Critical Components 

 

 The following subsections identify equipment redundancy as it applies to project 

availability.  Specifically, redundancy in the balance-of-plant systems that serve the power block 

are described.  The combined cycle power block will be served by the following balance-of-plant 

systems:  DCS, boiler feedwater system, condensate system, demineralized water system, power 

cycle makeup and storage, circulating water system, closed cycle cooling water system, and 

compressed air system.  Equipment redundancy is summarized in Table 2-4; redundancy 

following final design may differ. 

 

2.4.2.1 Combined Cycle Power Block 

 

 The combustion turbine/HRSG power generation train will be powered by a 

single combustion turbine.  The combustion turbine will provide approximately 65 percent of the 

total combined cycle power block output.  The heat input from the exhaust gas from the 

combustion turbine will be used in the steam generation system to produce steam.  Heat input to 

the HRSG can be supplemented by firing the HRSG duct burner, which will increase steam flow 

from the HRSG.  Thermal energy in the steam from the steam generation system will be 

converted to mechanical energy and then to electrical energy in the STG subsystem.  The 

expanded steam from the steam turbine will be condensed and recycled to the feedwater system.  

Power from the STG subsystem will contribute approximately 35 percent of the total combined 

cycle power block output. 

 

 The combined cycle power block comprises the major components described 

below. 

 



2.0 PROJECT DESCRIPTION 

SPPE May 2000 
GWF Hanford Energy Park 
S:\GWF\2.0.doc 

2-43 

Table 2-4. 
 

Major Equipment Redundancy 
 

Description Number Note 
Combined cycle CTG 
and HRSG 

One Train No redundancy. 

STG One No redundancy. 
HRSG feedwater 
pumps 

Two - 100 percent 
capacity 

One complete HRSG feedwater pump will be 
maintained in the plant warehouse. 

Condensate pumps Two - 100 percent 
capacity 

100% redundancy. 

Condenser One Condenser must be in operation for combined 
cycle operation or operation of CTG in steam 
turbine bypass mode. 

Circulating water 
pumps 

Three – 50 percent 
capacity 

50% redundancy. 

Cooling tower One Cooling tower is multi-cell mechanical draft 
design. 

Closed cycle cooling 
water pumps 

Two - 100 percent 
capacity 

100% redundancy. 

Closed cycle cooling 
water heat exchangers 

Two - 100 percent 
capacity 

100% redundancy. 

RO System One – 100 percent 
system 

Redundant installed pumps will be provided. 

 

 CTG Subsystems.  The combustion turbine subsystems will include the 

combustion turbine, inlet air filtration and evaporative cooling system, generator and excitation 

systems, and turbine control and instrumentation.  The combustion turbine will produce thermal 

energy through the combustion of natural gas; the thermal energy will be converted into 

mechanical energy through rotation of the combustion turbine, which drives the compressor and 

generator.  Exhaust gas from the combustion turbine will be used to produce steam in the 

associated HRSG.  The CTG generator will be totally enclosed, water/air cooled (TEWAC).  The 

generator excitation system will be a solid-state static system.  Combustion turbine control and 

instrumentation (interfaced with the DCS) will cover the turbine governing system, the 

protective system, and the sequence logic. 
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 HRSG Subsystems.  The steam generation system will consist of the HRSG and 

blowdown systems.  The HRSG system will provide for the transfer of heat from the exhaust gas 

of the combustion turbine and from the supplemental combustion of natural gas in the HRSG 

duct burner for the production of steam.  This heat transfer will produce steam at the pressures 

and temperatures required by the steam turbine.  The HRSG system will consist of ductwork, 

heat transfer sections, an SCR system, and a CO catalyst module.  The HRSG system will 

include safety and auto relief valves and processing of continuous blowdown drains. 

 

 STG Subsystems.  The steam turbine will convert the thermal energy to 

mechanical energy to drive the STG.  The basic subsystems will include the steam turbine and 

auxiliary systems, turbine lubrication oil system, and generator/exciter system.  The steam 

turbine’s generator will also be TEWAC. 

 

2.4.2.2 DCS 

 

 The DCS will be a redundant microprocessor-based system.  It will provide the 

following control, monitoring, and alarm functions for plant systems and equipment: 

 

• Control the HRSG, STG, CTG, and other systems in response to unit load 
demands (coordinated control); 

 

• Provide control room operator interface; 
 

• Monitor plant equipment and process parameters and provide this information 
to the plant operators in a meaningful format; and 

 

• Provide visual and audible alarms for abnormal events based on field signals 
or software-generated signals from plant systems, processes, or equipment. 

 

 The DCS will have a functionally distributed architecture comprising a group of 

similar redundant processing units; these units will be linked to a group of operator consoles and 

an engineer work station by redundant data highways.  Each processor will be programmed to 

perform specific dedicated tasks for control information, data acquisition, annunciation, and 
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historical purposes.  Because of the redundant features of the DCS system, no single processor 

failure can cause or prevent a unit trip. 

 

 The DCS will interface with the control systems furnished by the combustion 

turbine and steam turbine suppliers to provide remote control capabilities as well as data 

acquisition, annunciation, and historical storage of turbine and generator operating information. 

 

 The system will be designed with sufficient redundancy to preclude a single 

device failure from significantly affecting overall plant control and operation. 

 

 Consideration will be given to the action performed by the control and safety 

devices in the event of control circuit failure.  Controls and controlled devices will move to the 

safest operating condition upon failure. 

 

 Plant operation will be controlled from the operator panel in the control room.  

The operator panel will consist of two individual CRT/keyboard consoles and one engineering 

workstation.  Each CRT/keyboard console will be an independent electronic package so that 

failure of a single package does not disable more than one CRT/keyboard.  The engineering 

workstation will allow the control system operator interface to be revised by authorized 

personnel. 

 

2.4.2.3 Boiler Feedwater System 

 

 The boiler feedwater system will transfer feedwater from the nonsteaming integral 

deaerator to the HP sections of the HRSG.  The system will consist of two pumps with 100 

percent capacity for supplying the HRSG.  The pumps will be multistage, horizontal, and motor-

driven with intermediate bleed-off and will include regulating control valves, minimum flow 

recirculation control, and other associated pipes and valves. 
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2.4.2.4 Condensate System 

 

 The condensate system will provide a flow path from the condenser hotwell to the 

feedwater preheater and then to the nonsteaming integral deaerator.  The condensate system will 

include two 100 percent capacity multistage, vertical, motor-driven condensate pumps. 

 

2.4.2.5 Demineralized Water System 

 

 Makeup to the demineralized water system will be from the existing GWF 

groundwater supply well or the City of Hanford municipal water system as described in Section 

2.2.7.2.  The demineralized water system will consist of one new 100 percent RO system, one 

existing 100 percent RO system, and two existing 100 percent demineralization systems.  

Demineralized water will be stored in an existing 70,000-gallon demineralized water storage 

tank. 

 

2.4.2.6 Power Cycle Makeup and Storage 

 

 The power cycle makeup and storage subsystem provides demineralized water 

storage and pumping capabilities to supply high-purity water for system cycle makeup and 

chemical cleaning operations.  The major component of the system is the demineralized water 

storage tank, which provides an approximate 12-hour supply of demineralized water.   

 

2.4.2.7 Circulating Water System 

 

 The circulating water system provides cooling water to the condenser for 

condensing steam turbine exhaust and steam turbine bypass steam.  In addition, the system 

supplies cooling water to the closed cycle cooling water heat exchangers.  Major components of 

this subsystem are three 50 percent, motor-driven, vertical pumps and associated pipes and 

valves, as required. 
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2.4.2.8 Closed Cooling Water System 

 

 The closed cooling water system transfers heat from various plant equipment heat 

exchangers to the circulating water system through the cooling water heat exchangers.  Major 

components of this subsystem are two 100-percent, motor-driven, centrifugal pumps and two 

100-percent cooling water heat exchangers. 

 

2.4.2.9 Compressed Air System 

 

 The compressed air system comprises the instrument air and service air 

subsystems.  The service air system supplies compressed air to the instrument air dryers and to 

hose connections for general plant use.  The service air system will include two 100 percent 

capacity air compressors, service air headers, distribution piping, and hose connections.  The 

instrument air system supplies dry compressed air at the required pressure and capacity for all 

control air demands, including pneumatic controls, transmitters, instruments, and valve 

operators.  The instrument air system will include two 100 percent capacity air dryers with pre-

filters and after filters, an air receiver, instrument air headers, and distribution piping. 

 

2.4.3 Fuel Availability 

 

 Fuel will be delivered by Southern California Gas Company’s existing 

transmission system in Hanford.  Capacity in the local system is sufficient to supply the HEP.  It 

is conceivable that the transmission line or the connecting line to the HEP could become 

temporarily interrupted.  This would result in fuel being unavailable at the HEP.  Because the 

HEP has no backup supply of natural gas, the facility would be shut down until the situation was 

corrected and gas service restored. 
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2.4.4 Water Availability  

 

 Cooling water will be groundwater from an existing well at the adjacent GWF 

plant.  The primary source of process makeup water for the HEP will be the on-site groundwater 

supply well.  The backup supply will be from the City’s municipal water system.  The 

availability of water to meet the needs of the HEP is discussed in more detail in Section 8.14 

(Water Resources). 

 

2.4.5 Project Quality Control 

 

 The objective of the HEP Quality Control Program will be to ensure that all 

systems and components have the appropriate quality measures applied during design, 

procurement, fabrication, construction, and operation.  The goal of the Quality Control Program 

is to achieve the desired levels of safety, reliability, availability, operability, constructibility, and 

maintainability for the generation of electricity. 

 

 Assurance of the quality required for a system is obtained by applying appropriate 

controls to various activities.  For example, the appropriate controls for design work are checking 

and review, and the appropriate controls for manufacturing and construction are inspection and 

testing.  Appropriate controls will be applied to each of the various project activities. 

 

2.4.5.1 Project Stages 

 

 For quality assurance planning purposes, project activities have been divided into 

the following nine stages: 

 

• Conceptual Design Criteria—Activities such as the definition of 
requirements and engineering analyses. 

 
• Detail Design—Activities such as the preparation of calculations, drawings, 

and lists to describe, illustrate, or define systems, structures, or components. 
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• Procurement Specification Preparation—Activities necessary to compile 
and document the contractual, technical, and quality provisions for 
procurement specifications for plant systems, components, or services. 

 
• Manufacturer Control and Surveillance—Activities necessary to ensure 

that the manufacturers conform to the provisions of the procurement 
specifications. 

 
• Manufacturer Data Review—Activities required to review manufacturers’ 

drawings, data, instructions, procedures, plans, and other documents to ensure 
coordination of plant systems and components and conformance to 
procurement specifications. 

 
• Receipt Inspection—Inspection and review of products upon delivery to the 

construction site. 
 
• Construction/Installation—Inspection and review of storage, installation, 

and cleaning and initial testing of systems or components at the plant site. 
 
• System/Component Testing—Actual controlled operation of power plant 

components in a system to ensure that the performance of systems and 
components conforms to specified requirements. 

 
• Plant Operation—Actual operation of the power plant system. 

 

 As the project progresses, the design, procurement, fabrication, erection, and 

checkout of each power plant system will progress through the nine stages defined above. 

 

2.4.5.2 Quality Control Records 

 

 The following quality control records will be maintained for review and 

reference: 

 

• Project instructions manual; 
 

• Design calculations; 
 

• Project design manual; 
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• Quality assurance audit reports; 
 

• Conformance to construction records drawings; 
 

• Procurement specifications (contract issue and change orders); 
 

• Purchase orders and change orders; and 
 

• Project correspondence. 
 

 For procured component purchase orders, a list of qualified suppliers and 

subcontractors will be developed.  Before contracts are awarded, the subcontractors’ capabilities 

will be evaluated.  The evaluation will include consideration of suppliers’ and subcontractors’ 

personnel, production capability, past performance, and quality assurance program. 

 

 During construction, field activities will be accomplished during the last four 

stages of the project: receipt inspection, construction/installation, system/component testing, and 

plant operation.  The construction contractor will be contractually responsible for performing the 

work in accordance with the quality requirements specified by contract. 

 

 The subcontractors’ quality compliance will be surveyed through inspections, 

audits, and the administration of independent testing contracts. 

 

 A plant O&M program typical for a project of this size will be implemented by 

the HEP to control O&M quality.  A specific program for this project will be defined and 

implemented during initial plant startup. 

 

2.5 Laws, Ordinances, Regulations, and Standards 

 

 The applicable LORS for each engineering discipline are discussed in Section 9.0 

(Engineering) and Section 10.0 (Laws, Ordinances, Regulations, and Standards) and included as 

part of Appendix H. 
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3.0 DEMAND CONFORMANCE 

 

3.1 Integrated Assessment of Need 

 

 Prior to January 1, 2000, Section 25541 of the Public Resources Code (PRC) 

stated that the California Energy Commission (CEC) could exempt power plants with a 

generating capacity of up to 100 megawatts and modifications to existing generating facilities 

that do not add capacity in excess of 100 megawatts if the CEC found:  

 

• (a) No substantial adverse impact on the environment or energy resources will 
result from the construction or operation of the proposed facility or from the 
modifications.  

 
• (b) Generating capacity will not be added which is substantially in excess of 

the integrated assessment of need for new resource additions. 
 

 However, the California legislature enacted Senate Bill (SB)-110, which, as of 

January 1, 2000, did away with the integrated assessment of need and with the specific 

requirement of Section 25541 to show that a project’s generating capacity not be substantially in 

excess of the resources shown in the integrated assessment of need. 

 

 Based on the foregoing, the HEP project meets the requirements of Section 25541 

of the PRC and the CEC Rules of Practice and Procedure and Power Plant Site Certification 

Regulations, Section 1720.5 of Title 20 of the California Code of Regulations (CCR). 

 

3.2 References 

 

California Energy Commission, 1997.  1996 Biennial Electricity Report (ER96). 
 
California Energy Commission, 1999.  “Proposal by the ER96 Standing Committee for an 

Addendum to ER96 on the Integrated Assessment of Need and Associated Need 
Criteria.”  Approved April 14. 

 
SB-110, 2000.  California Senate Bill (SB) 110.  Took effect January 1, 2000. 
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4.0 FACILITY CLOSURE 

 

 The GWF Hanford Energy Park (HEP) is planned to operate for 30 years or more.  

Facility closure can be temporary or permanent.  Temporary closure would constitute a shutdown 

for a period exceeding the time required for normal maintenance (e.g., the time required for 

overhaul or replacement of the combustion turbines).  Causes for temporary closure might 

include a disruption in the supply of natural gas or damage to the plant from an earthquake, fire, 

storm, or other natural acts.  Permanent closure would constitute a complete cessation in 

operations with no intent to restart operations owing to plant age, damage to the plant beyond 

what would be possible to repair, economic conditions, or other reasons.  These two types of 

closure are discussed in the following sections. 

 

4.1 Temporary Closure 

 

 For a temporary closure in which there is no release of hazardous materials, 

security of the facilities would be deployed as required and the California Energy Commission 

(CEC) would be notified.  Depending on the length of shutdown necessary, a contingency plan 

for the temporary cessation of operations would be implemented.  The contingency plan would 

be implemented to ensure conformance with all applicable laws, ordinances, regulations, and 

standards (LORS) and the protection of public health and safety and the environment.  The plan, 

depending on the expected duration of the shutdown, may include the draining of all chemicals 

from storage tanks and other equipment and the safe shutdown of all equipment.  All wastes 

would be disposed of according to applicable LORS, as discussed in Section 8.13 (Waste 

Management). 

 

 For a temporary closure in which there is the potential for the release, or 

threatened release, of hazardous materials into the environment, procedures would be followed 

as set forth in the Hazardous Materials Business Plan (HMBP).  The HMBP is described in 

Section 8.12 (Hazardous Materials Handling).  The procedures would include methods to control 

releases, notification of applicable authorities and the public, emergency response, and training 

for plant personnel in responding to and controlling releases of hazardous materials.  Once any 



4.0 FACIITY CLOSURE 

SPPE May 2000 
GWF Hanford Energy Park 
S:\GWF\4.0.doc 

4-2 

immediate problem with a hazardous material release is contained and cleaned up, temporary 

closure will proceed as described for closure in which there is no release of hazardous materials. 

 

4.2 Permanent Closure 

 

 Although the planned life of the HEP is 30 years, the actual life of the facility 

may vary due to economic or other reasons.  Regardless, the closure procedures will follow a 

plan that will be developed as described below. 

 

 The removal of the facility from service, or decommissioning, may range from 

“mothballing” to the removal of all equipment and appurtenant facilities, depending on 

conditions at the time.  Because the conditions that would affect the decommissioning decision 

are largely unknown at this time, these conditions will be presented to the CEC and the City of 

Hanford when more information is available and the timing for decommissioning is more 

imminent. 

 

 To ensure that public health and safety and the environment are protected during 

decommissioning, a decommissioning plan will be submitted to the CEC for approval prior to 

decommissioning.  The plan will discuss the following: 

 

• The proposed decommissioning activities for the facility and all appurtenant 
facilities constructed as part of the facility; 

 
• All applicable LORS and local/regional plans and the conformance of the 

proposed decommissioning activities with applicable LORS and local/regional 
plans; 

 
• The activities necessary to restore the site if the plan requires removal of all 

equipment and appurtenant facilities; 
 
• The decommissioning alternatives other than complete restoration; 
 
• The associated costs of the proposed decommissioning and the source of 

funds to pay for the decommissioning. 
 



4.0 FACIITY CLOSURE 

SPPE May 2000 
GWF Hanford Energy Park 
S:\GWF\4.0.doc 

4-3 

 In general, the decommissioning plan for the facility will attempt to maximize the 

recycling of all facility components.  Unused chemicals will be sold back to the suppliers or 

other purchasers or users.  All equipment containing chemicals will be drained and shut down to 

ensure public health and safety and to protect the environment.  All nonhazardous wastes will be 

collected and disposed of in appropriate landfills or waste collection facilities.  All hazardous 

wastes will be disposed of according to all applicable LORS.  The site will be secured during the 

decommissioning activities. 
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5.0 PROJECT ALTERNATIVES 

 

 This section presents alternatives for the Hanford Energy Park (HEP).  These 

include the “no project” alternative, alternative site locations for the facility, equipment 

configuration alternatives, and alternative transmission routes.  Project site alternatives were 

evaluated relative to their ability to meet certain key objectives of the project: 

 

• Utilize the existing GWF personnel at the Hanford Cogeneration Plant to 
operate and maintain the HEP  

 
• Utilize the existing Hanford Cogeneration Plant equipment infrastructure to 

the extent possible to support the HEP 
 
• Provide a viable alternative source of steam to existing and new Kings 

Industrial Park facilities 
 
• Avoid incompatible or nonconforming land use 

 

5.1 No Project  

 

 Cogeneration, a proven and efficient dual energy production process, has become 

a leading technology in the independent generation of electric power.  By producing two useful 

forms of energy⎯electricity and steam⎯from the combustion of a single fuel, cogeneration 

captures energy that might otherwise be wasted in conventional electrical and industrial 

processes.  The HEP will provide additional electricity that is needed for the growing California 

market.  In addition, the HEP will provide an ample and available source of process steam for 

existing and future industrial park tenants.   

 

 Cogeneration, in which both electrical energy and thermal energy are produced in 

the same cycle, is superior to production of electricity and steam in separate processes.  The “no 

project” alternative would not allow for a more efficient use of fuel resources for the production 

of both electricity and thermal energy.  In addition, the “No Project” alternative would require 

future industrial park steam users to incur the capital and operating expense of alternate sources 
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of steam using conventional steam generation with a lower overall efficiency and potentially 

greater emissions.   

 

 Electrical power demand growth for California is expected to increase 

substantially over the life of the project and new generation sources will be required to meet this 

demand.  In addition, existing nuclear and aging fossil fuel plants will likely be retired during the 

period.  Because the HEP will use a natural gas-fired combustion turbine generator and state-of-

the-art emissions control technologies, this project would help replace inefficient technologies 

with an environmentally superior and more efficient power plant technology.  One of the primary 

goals of deregulation is to encourage the introduction of new, more efficient and 

environmentally superior generators to meet power demand.  In California’s new deregulated 

market, this will help lower electricity prices to consumers.  The “no project” alternative does 

not further this goal. 

 

5.2 Alternative Site Locations 

 

 A major factor in evaluating alternate sites for the HEP is the need to locate 

immediately adjacent to the existing site.  This prerequisite is associated with the utilization of 

the existing operations and maintenance staff and existing infrastructure to both reduce capital 

cost expenditures and O&M costs.  These savings are critical to insuring the financial viability of 

the proposed HEP.  GWF also recognizes the advantages that affiliation with a thermal host 

offers generators in the merchant plant market.  Because steam demand by the thermal host is 

typically continuous, a thermal host offers operating revenue stability, which reduces the risk of 

doing business in a deregulated market environment.  Site locations for a cogeneration project 

were therefore limited to those immediately adjacent to the existing Hanford Cogeneration Plant.  

It is also recognized that proximity to natural gas supply, transmission interconnection, and other 

utilities lowers overall plant costs and results in fewer environmental impacts and a more 

economical project. 
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5.2.1 Proposed Site 

 

 The proposed site is a 10-acre parcel located directly east and north of the existing 

Hanford Cogeneration Project.  There are a number of reasons for selecting this site as a 

preferred location.   

 

• Proximity to existing Hanford Cogeneration Project personnel  

 

 The proposed site is immediately adjacent to the existing Hanford Cogeneration 

Plant.  This proximity will allow GWF to operate both the existing plant and the new HEP from 

a single control room on the combined site.  In addition, this location will afford direct and easy 

access to the physical plant for site maintenance activities.   

 

• Proximity to existing Hanford Cogeneration Project equipment 

 

 The proposed site location to the east of the existing plant will allow for more 

cost-effective service connections with existing plant equipment that will be shared between the 

two facilities, including the ammonia storage and handling system, water treatment equipment, 

and the wastewater discharge line.  All of these facilities are located on the eastern portion of the 

existing plant. 

 

• Proximity to GWF’s current and potential new steam customers 

 

 The proposed site is close to GWF’s current steam customers, Pirelli-Armstrong 

and IRC.  The site is also located within the Kings Industrial Park, a possible location for future 

steam customers. 

 

• Compatible and Conforming Land Use 
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 The proposed site is located on a parcel that is properly zoned for the intended use 

and is compatible with current surrounding land uses.   

 

5.2.2 Alternate Site 

 

 An alternate site for the HEP is located immediately west of the existing Hanford 

Cogeneration Plant.  This location is shares many of the beneficial features of the proposed site.  

However, it is less preferred because its service interconnections to the existing cogeneration 

plant would be more difficult and expensive.  In addition, the western site is further from GWF’s 

existing steam customers. 

 

5.3 Alternative Project Configurations 

 

 The selection of the project configuration for the HEP was based on consideration 

of the following factors (Wheeler, 2000): 

 

• Commercially available turbine types; 
 
• Number of units required to meet the desired electrical output; 
 
• Performance and emission characteristics of the available turbines; 
 
• Project economics; and  
 
• Ability of the emissions control equipment to meet the air quality regulations. 

 

 The proposed cogeneration project configuration will generate approximately 

98.7 megawatts (MW) of electrical output for sale and up to approximately 246,500 lb/hr of 

steam for sale to nearby thermal hosts under annual average conditions.  The project will consist 

of one General Electric Frame 6FA CTG, exhausting into a dedicated heat recovery steam 

generator (HRSG).  The HRSG will be a supplementally fired steam generator designed to 

capture exhaust heat from the CTG to produce steam.  Both the CTG and HRSG are 

commercially available technologies that have been widely used in cogeneration applications.  
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5.3.1 Combustion Turbine Generator 

 

 The basic project configuration was selected based on technical and economical 

evaluations of cycles capable of producing the targeted steam demand, meeting the electrical 

output requirements, and complying with air permit limitations and other regulatory 

requirements.  Initial screening studies evaluated various commercially available CTG sizes and 

technologies.  The screening study considered CTGs offered by major manufacturers.  

Combustion turbines can be classified in general categories based on efficiency.  Conventional 

technologies include “older generation” units, which typically have lower efficiencies, and are 

offered in sizes up to 110 MW.  Advanced technologies operate at higher firing temperatures and 

high compression ratios, which results in higher efficiencies.  Advanced technologies are also 

available in larger sizes.  Table 5-1 provides typical efficiencies for CTG alternatives (Sunrise, 

1998).   

 

Table 5-1.  Typical Simple Cycle CTG Efficiencies 

  

Advanced Technologies
⎯ 

(in percent) 

Conventional Technologies 
⎯ 

(in percent)  
Net Electrical  LHV 33.1 – 35.9 30.6 – 34.0  
Efficiency HHV 29.8 – 32.3 27.6 – 30.6  
Source:  Sunrise, 1998. 

 

 The screening studies indicated that use of advanced combustion turbine 

technologies (“F” technologies) satisfy the electricity and steam requirements of the project and 

result in the most economical project configuration.  In addition to achieving high efficiencies, 

CTG models in this size range have also demonstrated the ability to achieve low emissions rates.  

Finally, a single CTG in this size range can satisfy the project criteria electrical and steam 

requirements and also achieve better economies of scale than multiple-unit configurations using 

smaller CTG models.  
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5.3.2 Heat Recovery Steam Generator 

 

 The HRSG captures the exhaust heat from each CTG to produce high-pressure 

steam for the steam turbine and intermediate pressure steam for offsite steam customers.  The 

unit is a supplementally fired steam generator, equipped with a feedwater preheat section 

(economizer), an evaporator section, and two superheat sections.  These sections are designed to 

enable steam production up to a maximum of 246,500 lb/hr (average annual basis) to maximize 

the ability of the HEP to serve future steam customers. 

 

 An alternative to supplementally fired HRSG technology is an HRSG equipped 

with no duct firing.  Without duct firing, the amount of steam that can be produced is fixed.  The 

major disadvantage of eliminating duct firing is that it limits the HEP’s ability to serve as a 

viable alternate source of steam for existing or new large steam users in the industrial park.   

 

5.3.3 Alternative Fuels 

 

 Natural gas is the preferred fuel for the HEP.  Natural gas supply to the project 

site is considered to be the most cost-effective and reliable fuel.  Natural gas combustion also 

results in minimal air emissions.   

 

 Possible alternative fuels for the project include distillate oil, crude oil, produced 

gas, petroleum coke, coal, and biomass.  Each of these alternate fuels is less favorable because 

they would produce greater air quality impacts than the preferred fuel.  In addition, petroleum 

coke, coal, and biomass are prohibited by either city ordinance or a prior settlement agreement 

between GWF and the City of Hanford.  Distillate oil or crude oil would require the construction 

of a new pipeline or truck transportation.  For these reasons, natural gas has been selected as the 

sole fuel for the HEP. 

 

5.3.4 Alternative Cycles 
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 In addition to cogeneration cycles, CTGs can also be utilized to produce power in 

simple cycle configurations.  A simple cycle configuration involves use of CTG but does not 

utilize an HRSG to produce steam.  Therefore, in a simple cycle configuration, the hot exhaust 

gases of the CTG are discharged to atmosphere and the energy in this stream is wasted.  This 

results in an inefficient use of resources as well as a noneconomical project. 

 

 In addition to the simple cycle turbine, there are several advanced turbine cycles 

including the Kalina cycle, the chemically recuperated gas turbine (CRGT), the humid air 

turbine (HAT), the intercooled steam recuperated gas turbine (ISRGT) and the steam injected 

gas turbine (STIG).  Nearly all of these technologies are still in the development stage and are 

not considered commercial.  STIG technology has had mixed commercial success and does not 

offer the proven longevity and efficiency of currently available advanced turbine technology. 

 

5.3.5 Alternative Cooling Water Sources and Technologies 

 

 The HEP proposes to use pumped groundwater from an existing onsite well as a 

cooling medium in a three-cell mechanical draft cooling tower.  The pumping of groundwater 

would be fully mitigated by a proposed groundwater recharge program.  Under this program, 

GWF would purchase water available from State Water Project entitlements and deliver the 

purchased water to groundwater recharge basins in close proximity to the HEP.  The Kings 

County Water District (KCWD) administers the groundwater basin and the groundwater basin 

recharge program.  KCWD has agreed that this is an acceptable mitigation strategy. 

 

 GWF did investigate the use of primary treated wastewater from the City of 

Hanford wastewater treatment plant as a preferred alternative to groundwater.  The wastewater 

treatment plant is located approximately 1.5 miles north of the HEP and produces a sufficient 

quantity of wastewater to serve the cooling needs of the HEP.  In addition, a viable corridor 

along the Burlington Northern & Santa Fe (BNSF) railroad right-of-way was identified for 

routing the wastewater stream to HEP from the wastewater treatment plant.  Unfortunately, the 

treatment plant wastewater quality is already close to certain waste discharge requirements 
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(WDRs) issued by the Central Valley Regional Water Quality Control Board.  As a result, it 

would not be possible for the HEP to concentrate the wastewater in the HEP cooling tower and 

then return a wastewater discharge to the treatment plant that would meet the wastewater 

treatment plant WDRs.  Furthermore, pretreatment or post-treatment of the City’s wastewater by 

the HEP would add significant capital and operating costs to the project (Wheeler, 2000).  

Consequently, this alternative was ultimately rejected. 

 

 Other alternative sources of cooling water are also not available.  No other nearby 

sources of wastewater exist that are of sufficient quantity and quality to meet the needs of the 

HEP.  Brackish or ocean water supplies are to far from the HEP to be economically viable.   

 

 As an alternate to wet cooling, GWF has considered both wet-dry and dry cooling 

technologies for the HEP.  Such technologies would either reduce or eliminate the need for 

cooling water.  However, these technologies are not economically viable for a project in the 100 

MW size range.  In addition, the Kings Industrial Park noise standard may be difficult to meet 

with an additional large noise source on the HEP site.  

 

 For all of the above reasons, the HEP has adopted wet cooling using an onsite 

groundwater extraction well as the preferred project alternative. 

 

5.3.6 Alternative Air Pollution Control Technologies 

 

 The HEP will utilize a dry low NOx combustion in the combustion turbine and an 

aqueous ammonia-type SCR in the HRSG to control stack NOx emissions to less than 2.5 ppm at 

15% oxygen, dry.  In addition, the HRSG will be equipped with a low NOx duct burner and an 

oxidation catalyst for control of CO.  The auxiliary boiler will be equipped with an ultra low 

NOx burner capable of achieving 9 ppm NOx at 3% oxygen, dry.  These controls are considered 

Best Available Control Technology (BACT).  A detailed evaluation of alternative air pollution 

control technologies is provided in Section 8.1. 
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5.3.7 Preferred Project Configuration 

 

 The preferred configuration for the HEP consists of a gas-fired General Electric 

Frame 6FA CTG equipped with dry low NOx burners and one supplementally fired HRSG with 

aqueous ammonia type selective catalytic reduction (SCR) and an oxidation catalyst.  The 

preferred configuration was selected because: 

 

• The CTG and HRSG are commercially available units that will efficiently 
meet the desired electrical and steam outputs; 

 
• The emissions control devices will meet all applicable air quality regulations; 

and  
 
• The chosen configuration is the most economically viable alternative. 

 

5.4 Transmission Route 

 

 The selection of the transmission line route and the switchyard location included 

consideration of: 

 

• Potential environmental impacts of the transmission line between the HEP site 
and the point of interconnection; 

 
• The ability to acquire control of switchyard site land and obtain rights-of-way 

required for the line; and  
 
• Potential engineering and economic constraints (PG&E, 2000a, 2000b). 

 

 The magnitude of transmission line impacts is directly related to the width of the 

right-of-way, height of structures, and the length and location of the transmission line route.  

Most environmental impacts due to transmission line development occur during construction 

when support structures are put in place, access trails and staging areas are developed, and 

rights-of-way are cleared.  The impacts can include fugitive dust and vehicle/equipment exhaust 

emissions due to construction activities; wildlife disturbance due to noise and human activity; 

removal and in some cases replacement of native vegetation; disturbance of historic or 
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archaeological features; and erosion due to storm water runoff.  Negative impacts during 

operation may include bird mortality from electrocution and collisions with power lines and 

visual impacts of the transmission line facilities.  The potential effects of long term exposure to 

electromagnetic fields, particularly on human health may also need to be considered. 

 

 Transmission facilities considered for connecting the HEP to the existing 

transmission grid for California include: 

 

• One offsite switchyard adjacent to the existing 115 kV Henrietta-Kingsburg 
transmission line at either of two possible locations, either approximately 1.2 
miles or 1.7 miles from the proposed facility,  and a new single-circuit 115 kV 
transmission line connecting the HEP to the existing 115 kV Henrietta-
Kingsburg transmission line via the new offsite switchyard ; or 

 
• One switchyard on the HEP site and a new approximately 1.7 mile long  

double-circuit 115 kV transmission line that would loop through the new 
switchyard, interconnecting the HEP with the existing 115 kV Henrietta-
Kingsburg transmission line. 

 

 Figure 2-2 shows the locations of the preferred and alternate transmission routes. 

 

5.4.1 Proposed Transmission Route and Interconnection 

 

 The proposed transmission route and interconnection is a 1.2 mile single-circuit 

115 kV transmission line that travels south from the HEP along the eastern portion of the BNSF 

right-of-way and terminates at a new offsite switchyard located directly south of Jackson 

Avenue.  The new offsite switchyard would be constructed on a one-acre parcel that will be 

owned by GWF.  A short tap line would be constructed from the new switchyard to the existing 

115 kV Henrietta-Kingsburg transmission line. 

 

 This alternative is preferred because it is the shortest and most cost-effective 

route.  In addition, the route follows a right-of-way that is recessed below grade and would be 

less visible to viewers in the area.  This route would also result in less potential environmental 

disturbance than the alternate routes discussed below. 
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5.4.2 Alternate Transmission Route and Interconnection 

 

 An alternate transmission route and interconnection is a 1.7 mile single circuit 

115 kV transmission line that travels west from the HEP on Idaho Avenue and then south along 

the eastern edge of 11th Avenue, terminating in a new offsite switchyard located at the northeast 

corner of the intersection of Jackson Avenue and 11th Avenue.  A new switchyard identical to 

the proposed transmission route described above would be constructed on a different one-acre 

parcel that would be owned by GWF.  A short tap line would be constructed from the new 

switchyard to the existing 115 kV Henrietta-Kingsburg transmission line. 

 

 This alternative is longer and more expensive than the preferred alternative.  This 

alternative would also require a new transmission line along a 1-mile portion of 11th Avenue, 

where it would be readily visible to travelers.  This route has the potential for slightly greater 

environmental disturbance by virtue of its greater length. 

 

5.4.3 Double-Circuit Transmission Interconnection 

 

 A third transmission interconnection alternative is a 1.7 mile double-circuit 115 

kV transmission line.  In this case, the route would be identical to the alternate transmission 

route.  However, there would no new offsite switchyard at the intersection of Jackson Avenue 

and 11th Avenue.  Instead, the 115 kV Henrietta-Kingsburg line would be “looped” from the 

corner of Jackson and 11th Avenues through a new, larger switchyard on the HEP site and 

returned back to the corner of Jackson and 11th Avenue on the same poles.  Although the routing 

would be identical to the alternate route, each pole would carry six conductors instead of three (a 

set of three for each direction) and thus be a double-circuit transmission line. 

 

 This is the most expensive transmission alternative because it would involve 

twice the amount of conductor as the single-circuit alternative route.  In addition, the visual 
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impacts of the double-circuit line would be slightly greater.  In other respects, the environmental 

impacts of this alternative are roughly equivalent to the impacts of the single-circuit alternative. 

 

5.5 References 

 

Wheeler, 2000.  Personal communication with Doug Wheeler, GWF Power Systems Company, 
Inc.  March 15. 

 
Pacific Gas and Electric Company (PG&E), 2000a.  Detailed Facilities Study – GWF Hanford 
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PG&E, 2000b.  Supplemental Study to Detailed Facilities Study – GWF Hanford Expansion 
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Sunrise, 1998.  Application for Certification for the Sunrise Cogeneration and Power Project.  

December. 



6.0 ELECTRIC TRANSMISSION 

SPPE  May 2000 
GWF Hanford Energy Park 
S:\GWF\6.0.doc 

6-1 

6.0 ELECTRIC TRANSMISSION 

 

 The Hanford Energy Park (HEP) will interconnect to the existing Henrietta-

Kingsburg 115-kilovolt (kV) transmission line owned by Pacific Gas & Electric Company 

(PG&E).  The Henrietta-Kingsburg 115-kV line is located approximately one mile south of the 

HEP site and runs in an east-west direction along Jackson Avenue.  

 

 The proposed transmission interconnection would be an approximately 1.2-mile-

long single circuit 115-kV line that would travel east on Idaho Avenue, then south along the 

Burlington Northern & Santa Fe (BNSF) railroad right-of-way (ROW) to a new switchyard 

located on a one-acre parcel directly south of Jackson Avenue and adjacent to the intersection of 

the railroad ROW and the Henrietta-Kingsburg 115-kV line.  This route is shown in Figure 2-2 

as the “proposed transmission route.”  In the event that GWF is unable to obtain an acceptable 

right-of-way agreement from BNSF, the transmission interconnection would be an 

approximately 1.7-mile-long single circuit 115-kV line that would travel west on Idaho Avenue, 

then south on 11th Avenue to a new switchyard located on a one-acre parcel at the northeast 

corner of Jackson Avenue and 11th Avenue.  This route is shown on Figure 2-2 as the “alternate 

transmission route.”  If PG&E builds the transmission line instead of GWF, the transmission 

interconnection would follow the alternate route, but would consist of a double circuit 115-kV 

line that would loop the Henrietta-Kingsburg 115-kV line through a switchyard located on the 

HEP site instead of constructing a separate off-site switchyard.   

 

6.1 Transmission Line Engineering 

 

6.1.1 Existing Facilities 

 

 An evaluation of the existing transmission facilities in the area of the HEP was 

made to identify transmission lines with adequate capacity to accommodate the output of the 

proposed cogeneration plant.  The existing transmission facilities in the area are: 
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• Pirelli-Armstrong’s 12-kV switchyard is located on the southeast corner of 
Idaho Avenue and 11th Avenue and provides power distribution to the Pirelli-
Armstrong factory.  This switchyard is connected to PG&E’s 12-kV 
transmission line running north and south along 11th Avenue. 

 
• GWF’s 69-kV switchyard is located directly west of the HEP within the 

fenceline of the existing GWF Hanford Cogeneration Plant.  The existing 
plant is served by a PG&E 69-kV transmission line that runs north on 11th 
Avenue, becoming a double circuit line where it crosses Idaho Avenue 
picking up the GWF line. 

 
• PG&E’s 69-kV Henrietta-Hanford transmission line parallels 11th 

Avenue, becoming a double circuit line where it crosses Idaho Avenue 
picking up the GWF line. 

 
• PG&E’s 115-kV switchyard is located directly adjacent to the Del Monte 

facility on the north side of Jackson Avenue.  This switchyard provides 
service to the Del Monte facility via the 115-kV Henrietta-Kingsburg 
transmission line. 

 
• PG&E’s 115-kV Henrietta-Kingsburg transmission line parallels Jackson 

Avenue.  This line currently provides service to the Del Monte facility 
approximately one mile south of the HEP.  This line will serve as the point of 
interconnection for the HEP. 

 

6.1.2 Proposed Facilities 

 

6.1.2.1 HEP Switchyard 

 

 The 115-kV HEP switchyard will be located on the south side of the HEP site.  

The switchyard will utilize a three-breaker position bus configuration and an off-site switchyard 

will provide a tap into the 115-kV Henrietta-Kingsburg transmission line.  Two of the three bus 

positions will be for the 67.6 megawatt (MW) combustion turbine generator and the 34.4 MW 

steam turbine generator (one position for each unit).  The remaining position will be utilized for 

the 115-kV HEP transmission line connection to the new off-site switchyard.  

 

 The HEP switchyard will be designed in accordance with applicable industry 

standards and have the following ratings: 
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• Nominal Voltage 115 kV 

• Basic Impulse Level 550 kV 

• Continuous Current 3,000 Amperes, RMS 

• Short Circuit Current 20,000 Amperes, RMS 

 

 The switchyard will utilize a conventional outdoor air insulated rigid bus design 

supported on galvanized steel structures.  The switchyard will be fenced with a typical height, 

galvanized steel chain-link fabric.  All nongalvanized structures and equipment will be painted 

shades of ANSI gray.  The control building will be a color similar to that of the adjacent HEP 

power generation facility. 

 

 Grounding will be provided by a ground mat designed in accordance with 

American National Standards Institute/Institute of Electrical and Electronic Engineers 

(ANSI/IEEE) 80 to provide safe step and touch potentials for the general public and switchyard 

operation and maintenance personnel. 

 

 The design of the switchyard’s lightning/shielding (static protection) will utilize 

the electrogeometric or rolling sphere method.  The switchyard alternating current (AC) supply 

will be derived from a redundant 480-Volt AC feed from the HEP.  The direct current (DC) 

supply for the control and protection systems of the HEP for the station will be derived from a 

125-Volt DC station battery.  The configuration of the HEP switchyard is shown in Figures 2-3 

and 2-4.  A one-line diagram for the HEP switchyard is shown in Figure 2-8.  Photosimulations 

of the proposed switchyard are shown in Figures 8.11-2b and 8.11-3b. 
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6.1.2.2 115-kV HEP Transmission Line 

 

 The proposed 115-kV HEP transmission line will be a single circuit line 

constructed on single shaft, approximately 70-foot-tall tangent wood poles.  Angle and corner 

poles will be constructed of self-supporting galvanized tubular steel.  The proposed line is 

approximately 1.2 miles in length.  Figure 2-2 shows the route of the proposed line.  The route 

exits the HEP to the east along Idaho Avenue from the HEP’s 115-kV switchyard, turns south 

within the western portion of the BNSF right-of-way, crosses Jackson Avenue, and enters a new 

off-site switchyard.  The new off-site switchyard (described below) will be located on a one-acre 

parcel immediately south of Jackson Avenue and adjacent to the BNSF right-of-way.   

 

 The proposed transmission line will require approximately 16 to 20 poles.  The 

ruling span is expected to be approximately 400 feet to 500 feet.  The pole heights selected 

provide a minimum ground clearance of 30 feet at 60° F and 26 feet at 212° F, in accordance 

with the requirements of California Public Utilities Commission (CPUC) General Order No. 95 

(GO-95) (except where crossing railroad tracks, where the minimum ground clearance would be 

35 feet).  The right-of-way width for the proposed transmission line will generally be 50 feet.  

For the purposes of this analysis, it has been assumed that the minimum and maximum distances 

from the transmission line to the edge of the right-of-way will be 25 feet and 50 feet 

respectively.  The width of the right-of-way may be reduced in areas that are constrained by 

landowner and land use considerations or other existing overhead and underground utilities. 

 

 The basic tangent structure for the proposed or alternate line will be a single wood 

pole with polymer post insulators, as shown in Figure 6-1a.  The tangent structure for the double 

circuit loop alternative is shown in Figure 6-1b.  The basic dead-end structure for the proposed 

or alternate line will be a single shaft galvanized tubular steel pole with phase conductor 

insulators, as shown in Figure 6-2a.  The dead-end structure for the double circuit loop 

alternative is shown in Figure 6-2b.  Dead-end structures will be slightly taller and larger in 

diameter than tangent structures. 
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Proposed Transmission Single Circuit Tangent Configuration
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Figure 6-1b.
Proposed Transmission Double Circuit Tangent Configuration

GWF\5 -00hanford-power -poles.cdr -  VMG 5/ 18/00 SAC 3

NOTE: All dimensions are approximate.

BLACK & VEATCH

V
AR

IE
S

15
'-0

"
8'

-6
"

VA
R

IE
S

  6
0'

 - 
80

'

8'
-6

"

1' -0"

30"ø

12"

NOT TO SCALE

115kV CIRCUITS

FIBER OPTIC
COMMUNICATION



GWF Hanford Energy Park

Figure 6-2a.
Proposed Transmission Single Circuit Dead-End Configuration
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Figure 6-2b.
Proposed Transmission Double Circuit Dead-End Configuration
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 The proposed line will utilize a single 1113 Kilo Circular Mills  (kcmil) 

Aluminum Alloy Conductor (AAC) “Marigold” per phase.  This conductor has a normal current 

rating (ampacity) of 1,040 amperes (207 MVA at unity power factor and 115 kV).  The normal 

conductor rating was determined from Alcoa’s “T&D Conductors, Overhead Underground” 

handbook, based on a maximum conductor temperature rise of 40°C above a 40°C ambient 

temperature, a 2 feet per second (fps) crosswind and an emissivity factor of 0.50 without sun.  

The conductor has an emergency rating of 1,136 amperes (226 MVA at unity power factor at 115 

kV).  The emergency rating was determined from the Aluminum Electrical Conductor 

Handbook, assuming a maximum conductor temperature rise of 50° C over a 40° C ambient 

temperature, a 2 fps crosswind, and an emissivity factor of 0.50 without sun. 

 

6.1.2.3 HEP Off-Site 115-kV Switchyard 

 

 The proposed HEP off-site 115-kV switchyard will be located approximately 1.2 

miles from the HEP, on a one-acre parcel immediately south of Jackson Avenue and adjacent to 

the BNSF right-of-way.  The switchyard will be a switching substation (no transformers) and 

will utilize a three-breaker position bus configuration supported on galvanized steel structures.  

Two of the three bus positions will be used to loop the existing single circuit 115-kV Henrietta-

Kingsburg transmission line through the station.  The remaining third position will be used for 

the single circuit 115-kV HEP transmission line.  

 

 The HEP off-site 115-kV switchyard will be designed in accordance with 

applicable industry standards and have the following ratings: 

 
• Nominal Voltage 115 kV 
• Basic Impulse Level 550 kV 
• Continuous Current 3,000 Amperes, RMS 
• Short Circuit Current 20,000 Amperes, RMS 

 

 The switchyard design will incorporate PG&E design requirements and will 

utilize a conventional outdoor air insulated rigid bus design supported on galvanized steel 
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structures.  The switchyard will be fenced with a typical height galvanized steel chain link fabric.  

All nongalvanized structures, equipment, and the PG&E control building will be painted shades 

of ANSI gray. 

 

 Grounding will be provided by a ground mat designed in accordance with 

American National Standards Institute/Institute of Electrical and Electronic Engineers 

(ANSI/IEEE) 80 to provide safe step and touch potentials for the general public and switchyard 

operation and maintenance personnel. 

 

 The design of the lightning/shielding (static protection) for the new switchyard 

will utilize the electrogeometric or rolling sphere method. 

 

 The location is shown in Figure 2-2.  A photosimulation of the proposed 

switchyard is shown in Figure 8.11-8b. 

 

6.1.2.4 Alternate HEP 115-kV Transmission Line and Off-Site Switchyard 

 

 The alternate 115-kV HEP transmission line will be a single circuit line 

constructed on single shaft, approximately 70-foot-tall wood poles.  Angle and corner poles will 

be constructed of self-supporting galvanized tubular steel.  The alternate line is approximately 

1.7 miles in length.  The route exits the HEP to the west along Idaho Avenue from the HEP’s 

115-kV switchyard, turns south, runs along the east side of 11th Avenue, and enters the new off-

site switchyard.  The new off-site switchyard will be located on a one-acre parcel on the 

northeast corner of Jackson Avenue and 11th Avenue. 

 

 The alternate switchyard at the corner of Jackson Avenue and 11th Avenue would 

be identical to the switchyard described in Section 6.1.2.3.  The alternate transmission line route 

and alternate off-site switchyard location are also shown in Figure 2-2.  A photosimulation of the 

alternate transmission line and switchyard is shown in Figure 8.11-9b. 
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6.1.2.5 Double Circuit “Loop” Alternate Transmission Line 

 

 In the event that PG&E constructs the HEP transmission line, the transmission 

line and on-site switchyard would have a different configuration.  Under this alternative, PG&E 

would loop the 115-kV transmission line from the corner of Jackson Avenue and 11th Avenue to 

the HEP on-site switchyard and back to the corner of Jackson Avenue and 11th Avenue.  The 

line would use the same route and conductor as proposed for the single circuit transmission line. 

 

 PG&E would utilize self-supporting galvanized tubular steel structures for either 

the basic tangent or the dead-end structures.  Both pole types would use phase conductor 

insulators and would be altered at the top to accommodate a second set of conductors (three on 

each side).  The two pole types are shown on Figures 6-1b and 6-2b.  The dead-end structures 

would be slightly taller and larger in diameter than the tangent structures. 

 

 If the double circuit loop alternative is constructed, there would not be an off-site 

switchyard at the corner of Jackson and 11th Avenues.  Instead, the HEP on-site switchyard 

would be slightly enlarged to a 4 position bus system.  Two of the positions would be used by 

the incoming and outgoing 115-kV Henrietta-Kingsburg transmission line and two would be 

used for the combustion turbine generator and the steam turbine generator, one for each unit. 

 

 A photosimulation of the double circuit loop alternate transmission line is shown 

in Figure 8.11-9c. 

 

6.1.2.6 Other 

 

 Industry typical design, operation, or maintenance practices will be required for 

the proposed switchyard and transmission line facilities.  Both switchyard sites and all 

transmission structure locations will be accessible from existing dirt, gravel, or paved roads with 

the addition of short spur roads; the spur roads will not be graded unless necessary.  
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6.1.3 Applicable Regulations 

 

 The transmission line and switchyard associated with the HEP will generally be 

designed and constructed in conformance with CPUC GO-95 and the National Electrical Safety 

Code (NESC).  A list of applicable laws, ordinances, regulations, and standards (LORS) that 

may apply to the transmission line and switchyard design are presented in the following sections. 

 

6.1.3.1 Design and Construction 

 

 Table 6-1 lists LORS applicable to the design and construction of the 

transmission line and switchyard. 

 
Table 6-1.  Design and Construction LORS 

LORS Applicability 
SPPE 

Reference 
GO-95 CPUC, "Rules for 
Overhead Electric Line 
Construction." 
 

CPUC rule covers required clearances, grounding techniques, 
maintenance and inspection requirements. 
 

Section 6.1.2.2 

Title 8 California Code of 
Regulations (CCR), Section 2700 
et seq.  "High Voltage Electrical 
Safety Orders." 

Establishes essential requirements and minimum standards for 
installation, operation and maintenance of electrical 
installation and equipment to provide practical safety and 
freedom from danger. 
 

Section 6.1.2 

GO-128 CPUC, "Rules for 
Construction of Underground 
Electric Supply and 
Communications Systems." 
 

Establishes requirements and minimum standards to be used 
for the station AC power and communications circuits. 

Section 6.1.2.1 
Section 6.1.2.3 

GO-52 CPUC, "Construction and 
Operation of Power and 
Communications Line." 
 

Applies to the design of facilities to prevent or mitigate 
inductive interference. 

Section 6.1.2.2 

ANSI/IEEE 693 "IEEE 
Recommended Practices for 
Seismic Design of Substations." 
 

Provides recommended seismic design and construction 
practices. 

Section 6.1.2.1 
Section 6.1.2.3 

IEEE 1119 "IEEE Guide for 
Fence Safety Clearances in 
Electric-Supply Stations." 
 

Provides recommended clearance practices for substation 
fences. 
 

Section 6.1.2.1 
Section 6.1.2.3 
Section 6.1.2.4 
 

ANSI/IEEE 605 "IEEE Guide for 
Design of Substation Rigid Bus 
Structures." 
 

Provides recommended design and construction practices for 
substation rigid bus systems. 
 

Section 6.1.2.3 
Section 6.1.2.1 
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Table 6-1.  Design and Construction LORS 

LORS Applicability 
SPPE 

Reference 
NFPA 70-1996 "National 
Electrical Code." 

Establishes requirements and minimum standards for low 
voltage AC systems. 

Section 6.1.2 

 

6.1.3.2 Fire Hazard 

 

 Table 6-2 lists the LORS that govern fire hazard protection for the HEP. 

 

Table 6-2.  Fire Hazard LORS 
LORS Applicability SPPE Reference

Title 14 CCR Sections 
1250-1258, "Fire Prevention 
Standards for Electric Utilities." 

Provides specific exemptions from electric pole 
and tower firebreak and electric conductor 
clearance standards, and specifies when and 
where standards apply. 
 

Section 6.1.2.2 

ANSI/IEEE 979 "IEEE Guide for 
Substation Fire Protection." 

Provides guidance for fire protection practices 
that should be used in designing control and 
relay buildings. 
 

Section 6.1.2.1 
Section 6.1.2.3 

GO-95 CPUC, "Rules for 
Overhead Electric Line 
Construction" Section 35. 

CPUC rule covers tree trimming criteria to 
mitigate fire hazard. 

Section 6.1.2.2 

 

6.1.3.3 Hazardous Shock 

 

 Table 6-3 lists the LORS regarding hazardous shock protection for the HEP. 

 

Table 6-3.  Hazardous Shock LORS 

LORS Applicability 
SPPE 

Reference 
Title 8 CCR Section 2700 et seq. "High 
Voltage Electrical Safety Orders." 

Establishes essential requirements and minimum 
standards for installation, operation and 
maintenance of electrical equipment to provide 
practical safety and freedom from danger. 
 

Section 6.1.2 

ANSI/IEEE 80 "IEEE Guide for Safety 
in AC Substation Grounding." 

Presents guidelines for assuring safety through 
proper grounding in AC outdoor substations. 
 

Section 6.1.2.1 
Section 6.1.2.3 

National Electrical Safety Code (NESC), 
ANSI C2, Section 9. Article 92, 
Paragraph E; Article 93, Paragraph C. 

Covers grounding methods for electrical supply 
and communications facilities. 

Section 6.1.2.1 
Section 6.1.2.3 
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6.1.3.4 Aviation Safety 

 

 Table 6-4 lists the applicable aviation safety LORS. 

 

Table 6-4.  Aviation Safety LORS 

LORS Applicability 
SPPE 

Reference 
Title 14 CFR Part 77 "Objects 
Affecting Navigable Airspace." 

Describes the criteria used to determine whether a 
"Notice of Proposed Construction or Alteration" 
(NPCA, FAA Form 7460-1) is required for 
potential obstruction hazards. 
 

Section 6.2.2 

FAA Advisory Circular No. 
70/7460-1G, "Obstruction 
Marking and Lighting." 

Describes the FAA standards for marking and 
lighting of obstructions as identified by Federal 
Aviation Regulations (FAR) Part 77. 
 

Section 6.2.2 

FAA Advisory Circular No. 
70/7460-2H, "Proposed 
Construction or Alteration of 
Objects that may Affect the 
Navigable Airspace." 
 

Informs individuals proposing to erect or alter an 
object, which may affect the navigable airspace 
regarding the need to notify the FAA prior to 
such construction. 
 

Section 6.2.2 

Public Utilities Code (PUC), 
Sections 21656-21660. 

Discusses the permit requirement for construction 
of possible obstructions in the vicinity of aircraft 
landing areas, to navigable airspace, and near the 
boundary of airports. 

Section 6.2.2 

 

6.1.3.5 Communication Interference 

 

 Table 6-5 lists the applicable LORS regarding communications interference. 

 

Table 6-5.  Communication Interference LORS 
LORS Applicability SPPE Reference 

Title 47 CFR Section 15.25, 
"Operating Requirements, 
Incidental Radiation." 

Prohibits operations of any device emitting 
incidental radiation that causes interference 
to communications.  The regulation also 
requires mitigation for any device, which 
causes interference. 
 

Section 6.2.3 
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Table 6-5.  Communication Interference LORS 
LORS Applicability SPPE Reference 

General Order 52 (GO-52), 
CPUC. 

Governs the "Construction and Operation of 
Power and Communications Lines" and 
specifically applies to the prevention or 
mitigation of inductive interference. 
 

Section 6.2.3 
Section 6.2.4 

CEC staff, Radio Interference and 
Television Interference (RI-TVI) 
Criteria (Kern River 
Cogeneration Project 82-AFC-2, 
Final Decision, Compliance Plan 
13-7). 

Prescribes the CEC’s RI-TVI mitigation 
requirements, developed and adopted by the 
CEC in past citing cases. 

Section 6.2.3 

 

6.2 Transmission Line Electrical Effects 

 

6.2.1 Project Characteristics 

 

 To integrate the HEP output into the PG&E 115-kV transmission system, the HEP 

intends to construct a 1.2-mile, 115-kV transmission line between the HEP and PG&E’s 115-kV 

Henrietta-Kingsburg transmission line.  The interconnection was studied in a Detailed Facilities 

Study by PG&E (see Appendix A).  The transmission line will be capable of transmitting the 

maximum plant output of 102 MW gross at 0.85 power factor (lagging). 

 

 The following design criteria and assumptions were used to complete the initial 

design of the project’s proposed or alternate single circuit or double circuit transmission line and 

calculate its electromagnetic field (EMF), audible noise, and radio/television interference effects. 

 

6.2.1.1 Assumptions 

 

 The nominal transmission voltage will be 115 kV.  For these calculations, the 

transmission line loading will be 102 MW gross.  The line will be a single circuit line for both 

the proposed and the alternate transmission routes (though the alternate route will be double 

circuit if PG&E constructs the transmission line).  
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 The phase currents will be balanced (equal).  The power factor used in the 

calculations will be 0.98 (leading or lagging).  Continuous plant operation will not occur at this 

power factor, and variations to the actual power factor can be expected.  This power factor 

represents a typical value for this area. 

 

 For the double circuit loop configuration (line is constructed by PG&E), the 

electrical phasing arrangement will be the low reactance (ABC CBA) arrangement. 

 

 For the purposes of these calculations and to be conservative, the EMF, RI, TVI 

and audible noise calculations were performed at an assumed minimum conductor height above 

ground of 26 feet (mid-span).  However, from a design perspective the conductors will be a 

minimum of 30 feet above the ground (35 feet above railroad tracks). 

 

 The calculations were performed using the Bonneville Power Administration 

(BPA) Corona and Field Effects (CFE) Program. 

 

6.2.1.2 Conductor Analysis 

 

 The selection of a phase conductor size and type for a new transmission line 

typically considers a number of different factors.  The factors considered generally include the 

following: 

 

• Thermal Capacity - The conductor size/type selected must have a thermal 
capacity greater than the initial and future capacity requirements of the 
project. 

 
• Economics - Economic evaluations typically consider the effects on 

conductor, structure and foundation costs of various conductor sizes/types and 
bundle configurations (conductor diameters, sags and tensions).  The present 
worth of conductor losses are also typically considered. 

 
• Environmental - Electric and magnetic field strengths are largely dependent 

on the maximum line operating voltage, phase conductor currents and the 
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spatial arrangement (configuration) of the phase conductors, not the conductor 
size/type. 

 
• Standardization - Industry standard/typical conductor sizes/types and bundle 

configurations are given preference due to operation and maintenance, and in-
service reliability considerations.  

 

 The conductor sizing for HEP transmission line options is based on PG&E’s 

design for the double circuit loop configuration.  This is presented in the Detailed Facilities 

Study (see Appendix A).  The same conductor size has been maintained for the proposed and the 

alternate single circuit transmission line configurations.  A single 1113 kcmil, 61 strand, AAC 

“Marigold” conductor (per phase) was selected for the proposed line.  This conductor size/type 

has an ampacity of 1,040 amperes (conductor temperature rise of 40° C over a 40° C ambient air 

temperature, with a 2 ft/s crosswind and an emissivity of 0.5 without sun). 

 

 The maximum anticipated loading on the proposed single circuit transmission 

line, for these calculations, is 104 MVA at a 98% power factor.  This loading will result in a 

maximum current in each phase of 522 amperes at 115 kV.  For the radial line design, the worst 

case current flow will occur when the HEP is producing a maximum of 102 MW causing 503 

amperes to flow in the transmission line to the Henrietta-Kingsburg 115-kV line. 

 

 If the transmission line is constructed by PG&E as a double circuit line, the 

maximum anticipated loading would be the electrical sum of the power flow already in the 

existing circuit flowing from the Henrietta to Kingsburg plus the new HEP generation.  This 

value will vary frequently but will not exceed the conductors’ rating of 1,040 amperes, except 

for brief emergency periods.  For this case an existing transmission power flow of 65 amperes 

flows from Henrietta to the HEP and 589 amperes flows from the HEP to Contadina/Kingsburg.  

This loop flow condition represents a typical system load that would occur during off-peak 

summer load conditions in the PG&E Fresno service area for 2002. 

 

6.2.2 Aviation Safety 
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 There is no major commercial aviation center in the general vicinity of the 

project.  Fresno Air Terminal, in Fresno, is over 40 miles northeast of the HEP area.  Lemoore 

Naval Air station is approximately 10 miles to the west of the HEP area.  A smaller local airport 

in Hanford, the Hanford Municipal Airport, is within 4 miles of the project transmission line. 

 

 In accordance with Title 14 Part 77 of the Code of Federal Regulations (CFR), a 

Notice of Construction or Alteration must be filed with the Federal Aviation Administration 

(FAA) if there is any structure rising 200 feet (500 feet in uncongested areas) above the average 

ground level in the vicinity of the construction site.  A notice is also required if any structure 

protrudes above an imaginary surface extending from the end of the nearest runway at a slope of 

50:1 for 10,000 feet, if the longest runway length at the airport is 3,200 feet or less; or a slope of 

100:1 for 20,000 feet, if the longest runway at the airport is longer than 3,200 feet. 

 

 Since the closest runway is more than 3 miles away, 70-foot high transmission 

structures will not penetrate the aviation "regulatory surface" at the closest airport.  Therefore, an 

FAA Notice of Construction is not required for the transmission line. 

 

6.2.3 Audible Noise and Radio/TV Interference 

 

 Audible noise is defined as any unwanted sound from a man-made source such as 

a transmission line, a transformer, an airport, vehicular traffic, etc. Audible noise is 

superimposed on the background or ambient noise that existed prior to the introduction of the 

audible noise source. 

 

 When an electric transmission line is energized, an electric field is generated in 

the air around the conductors.  This electric field may cause corona.  Corona is the breakdown of 

the air in the vicinity of the transmission line phase conductors.  When the intensity of the 

electric field at the conductor surface exceeds the breakdown strength of the surrounding air, a 

corona discharge occurs at the conductor surface.  This corona discharge produces energy, which 

can result in audible noise and/or radio interference (RI) and television interference (TVI).  The 
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corona effects from the line were calculated using the Bonneville Power Administration 

CORONA Program (version 3). 

 

 Corona-generated audible noise can be characterized as a hissing, crackling sound 

which, under certain conditions can be heard.  The noise levels generated by the line are very 

low and most of the time the audible noise will not be detectable except directly beneath the line 

on a quiet day.  

 

 The audible noise calculation results for the proposed line are shown in 

Figure 6-3. 

 

 Corona on transmission line conductors can also generate electromagnetic noise 

in the frequency bands used for radio and television signals.  This phenomenon is generally 

referred to as RI and TVI.  These terms are commonly applied to any disturbance within the 

radio frequency band.  RI and TVI consists of two distinct types: gap-type noise and noise due to 

corona.  Gap-type noise is the result of sparking or arcing between two pieces of hardware.  This 

arcing occurs when hardware is loose (not tight fitting) or at sharp burrs or edges on the 

hardware.  This type of noise occurs at discrete points along the line and is often associated with 

under-maintained lines.  Such interference can be easily identified and corrected with proper  
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Figure 6-3 
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maintenance.  The second type of noise is caused by corona on the conductors.  This corona 

noise emanates from the entire length of conductor and is typically referred to as RI and TVI. 

 

 Corona-related interference with radio and television reception is typically 

associated with transmission line voltages of 345 kV or greater, although it may occur at lower 

voltages.  It is a direct function of the signal strength of the received radio/TV signal and the 

level of the noise present.  The signal to noise ratio (S/N) is defined as the ratio of the average 

signal power to the average noise power.  The higher the S/N ratio, the better the reception 

quality.  A high S/N ratio indicates a high signal level and a low noise level.  Consider the 

analogy of a person talking in a room with low background noise and a person talking in a room 

with high background noise.  If the person’s voice (signal level) remains constant, the person 

will be heard much more easily in a room with low background noise than the person in a room 

with high background noise.  This concept also applies to radio and television signals in the 

presence of background noise. 

 

 It is difficult to determine whether a particular level of RI or TVI will cause 

unacceptable radio or TV reception.  Studies have, however, been conducted to determine 

acceptable signal to noise ratios.  For radio reception, a S/N ratio above 20 is generally 

considered to provide acceptable reception.  For TV reception, a S/N ratio of 30 to 40 typically 

provides acceptable reception.  It is anticipated that for receivers proximate to the proposed line 

right-of-way, there will be little, if any, degradation of radio or TV reception.  The exception, if 

any, will be for very remote, poorly received stations.  In addition, RI typically interferes with 

Amplitude Modulated (AM) stations only.  Frequency Modulated (FM) stations are generally 

immune to RI due to the inherent characteristics of the modulation scheme.  As such, the 

probability for RI complaints is reduced as a major band of the radio broadcast spectrum is 

generally unaffected by the phenomenon.  The calculated RI and TVI for the proposed 

transmission line are shown in Figures 6-4 and 6-5, respectively.  These levels of interference 

would not be expected to be noticeable except for remote stations.  The TVI at the edge of the 

right-of-way will only be noticeable for weak (remote) stations. 
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Figure 6-4 

Figure 6-5 
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 The proposed line will be maintained as part of a regular maintenance program.  

Therefore, it is unlikely any gap-type noise will result.  If gap-type noise is reported or 

discovered, it will be quickly mitigated.  In addition, it is anticipated that few if any RI/TVI 

complaints will occur due to the low magnitude of calculated corona noise.  If complaints do 

occur, they will be addressed, investigated, and mitigated if needed, on a case-by-case basis. 

 

6.2.4 Electric and Magnetic Fields 

 

 Electricity is a phenomenon resulting from the existence and interaction of 

charges.  When a charge is stationary or static, it produces forces on objects in regions where it is 

present.  When a charge is in motion, it produces magnetic effects.  Whenever electricity is used 

or transmitted, electric and magnetic fields are created.  Transmission lines, distribution lines, 

house wiring, and appliances produce electric fields in their vicinity, due to the electric charges 

associated with the appliances/conductors.  Electric field strengths are typically expressed in 

units of volts per meter (V/m) or kilovolts (thousands of volts) per meter (kV/m). 

 

 Electric charges in motion (currents) produce magnetic fields.  The strength of a 

magnetic field is proportional to the current through the conductor (circuit) producing the field.  

Magnetic fields can be characterized by the force they exert on a moving charge or on an electric 

current.  Electric currents are sources of magnetic fields.  Magnetic field strengths are measured 

in milligauss (mG). 

 

 An example of electric and magnetic fields in a home is a lamp plugged into an 

electrical outlet.  If the lamp is turned off, an electric field exists in the vicinity of the cord of the 

lamp due to the voltage on the cord.  When the lamp is turned on, current flows through the cord 

and a magnetic field also exists around the cord due to the current flow. 

 

 The strength of an electric field depends on the potential (voltage) of the source of 

the field and distance from that source to the point of measurement of the field strength.  Electric 

fields decrease rapidly as the distance (r) from the source increases.  If an energized conductor 
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(source) is placed inside a grounded conducting enclosure, the electric field outside the enclosure 

will approach zero (limited by ambient electric field level) and the source is said to be shielded. 

 

 Transmission line related magnetic fields decrease at a rate of 1/r2 if currents are 

balanced and conductors are closely spaced.  Magnetic fields associated with unbalanced phase 

currents decrease at a rate inversely proportional to the distance from the source (conductor), at a 

rate of 1/r.  Transmission lines typically are operated with balanced phase currents. 

 

 The electric field created by a high voltage transmission line extends from the 

energized conductors to other nearby conducting objects such as the ground, structures, 

vegetation, buildings, vehicles, and people.  The strength of the vertical component of the 

electric field at a height of 1 meter (3.28 feet) is frequently used to characterize electric fields 

under transmission lines. 

 

 The transmission line parameters that have the greatest effect on electric and 

magnetic field levels in the vicinity of a transmission line are maximum operating voltage, line 

current, conductor height, and electrical phasing.  The maximum ground level electric and 

magnetic fields typically occur near the centerline of a line and at mid span where the conductors 

are closest to the ground.  For purposes of these estimates, the minimum mid span conductor 

height is assumed to be 26 feet.  

 

 The electric and magnetic fields from the proposed transmission line were 

calculated using the Southern California Edison FIELDS Program (Version 2.01).  The strengths 

of the electric and magnetic fields were calculated for a sensor height of 1 meter above ground.  

Calculations were performed based on the minimum 26-foot ground clearance and extend to 200 

feet on each side of the centerline.  The FIELDS Program is a two-dimensional program which 

assumes infinitely long straight conductors at a given conductor height above ground. The 
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Figure 6-6 

 

calculated magnetic field associated with the FIELDS Program is the semi-major axis 

component of the magnetic field.  The calculated magnetic fields produced by the proposed line 

operating at peak loading conditions are shown in Figure 6-6.  

 

 Note that for maximum current flow, the magnetic fields at the edge of the right-

of-way will be approximately 35 mG for the single circuit and 24 mG for the double circuit.  At 

200 feet from the center of the right of way, the magnetic field level decreases to less than 1 mG.  

For lower currents through the transmission line conductors experienced during typical loading 

conditions, the magnetic field levels will decrease in direct proportion to the reduction in current, 

as shown in Figure 6-7. 
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Figure 6-7 

 

 The proposed route of the HEP transmission line is located in a sparsely 

populated area of Kings County.  The closest house to the proposed route is at least one-half mile 

away.  At this distance, the contribution of the magnetic field of the transmission line to the 

overall magnetic field level will not be measurable. 

 

 Over the past 20 years, considerable research has been conducted on the effects of 

electric and magnetic fields on human health.  Some epidemiological studies have shown an 

association between the occurrence of leukemia in children and the proximity of their homes to 

large transmission and distribution power lines.  These same studies have not shown an 

association between measured magnetic field levels from the power lines and the occurrence of 

leukemia.  This paradox has not been explained even though many research studies have been 

conducted to explore possible reasons for its existence. 

 

 Many laboratory studies have been conducted to explore biological interactions 

with electric and magnetic fields.  Despite the hundreds of studies conducted around the world 
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and many years of effort, no biological mechanism has been demonstrated that can link electric 

and magnetic field exposure to occurrences of human diseases such as cancer.  The current body 

of scientific evidence suggests that magnetic fields from sources such as power lines are a 

possible but not a proven cause of significant health effects in humans. 

 

 The electric field levels produced by the proposed transmission line are shown in 

Figure 6-8.  

 

Figure 6-8 

 

 Note that at the edge of the right-of-way, the electric field level is approximately 

0.7 kV/m.  As with magnetic fields, many research studies have been conducted to assess the 

relationship between human health effects and exposure to electric fields.  The current body of 

scientific literature suggests that there are no adverse health consequences from exposure to 

electric fields of this magnitude produced by the proposed line. 
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 Given the current concerns about human exposure to electric and magnetic fields 

and possible adverse health affects, several states have adopted standards limiting electric and 

magnetic field levels within or at the edge of transmission line rights-of-way (reference Table 6-

6).  California does not, however, have regulatory requirements for levels of electric and 

magnetic fields. 

 
Table 6-6.  State Regulatory Requirements on Electric and Magnetic Fields 

 Electric Field Magnetic Row 
 On ROW Edge of ROW Edge of ROW 
Florida 8 kV / m1 2 kV / m 150 mG1 (max load) 
 10 kV / m2 --- 200 mG2 (max load) 
 --- --- 250 mG3 (max load) 
    
Minnesota 8 kV / m --- --- 
    
Montana 7 kV / m4 1 kV / m  
    
New Jersey --- 3 kV / m --- 
    
New York 11.8 kV / m 1.6 kV / m 200 mG (max load) 
 11.0 kV / m5 ---  
 7 kV / m4 ---  
    
North Dakota 9 kV / m6 --- --- 
    
Oregon 9 kV / m7 --- --- 
    
Rhode Island 8 kV / m8 --- --- 
1 For lines of 69 kV-230 kV. 
2 For 500 kV lines. 
3 For double circuit 500 kV lines. 
4 Maximum for highway crossings. 
5 Maximum for private road crossings. 
6 For 115-kV lines and above. 
7 For 230 kV lines and above. 
8 For all new lines. 

 

 While California does not have regulatory requirements for transmission line 

magnetic fields, the calculated magnetic fields for the proposed transmission line (see Figures 6-

6 and 6-7) are much lower than the requirements for those states with existing limitations.  
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 California does not have a regulatory level for transmission line electric fields.  

However, calculated values for the proposed line (see Figure 6-8) are also substantially below 

the levels established by those states that do have limits. 

 

6.2.4.1 Transmission Line EMF Reduction 

 

 While the State of California does not require any particular limit for electric and 

magnetic field levels, the CPUC mandates EMF reduction as a practicable design criterion for 

new and upgraded electrical facilities.  From this mandate, the regulated electric utilities, 

including PG&E, have developed their own design guidelines to reduce EMF at each new 

facility.  The California Energy Commission (CEC) requires independent power producers to 

follow the guidelines that have already been established by the local electric utility or 

transmission-system owner. 

 

 In keeping with the goal of EMF reduction, the HEP interconnection will be 

generally designed and constructed using the principles outlined in the PG&E publication, 

“Transmission Line EMF Guidelines.” These guidelines explicitly incorporate the directives of 

the CPUC by developing design procedures compliant with Decision 93-11-013 and GO-95, 

128, and 131-D.  That is, when the towers, conductors, and rights-of-way are designed and 

routed according to the PG&E guidelines, the transmission line is consistent with the CPUC 

mandate. 

 

 From the PG&E Guidelines (page 12), the primary techniques for reducing EMF 

anywhere along the line are to: 

 

• Increase the distance from the line conductors; 
 

• Reduce the spacing between the line conductors;  
 

• Minimize the current on the line; and 
 

• Optimize the configuration of the phases (A, B, C). 
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 To increase the distance from the line conductors, the line will be routed along an 

existing utility corridor, thereby avoiding close proximity to residential and public-use areas.  

The nearest residence is at least one-half mile away.  Additionally, along the route of the 

overhead line, the land adjacent is a mix of industrial and vacant land.  

 

 Magnetic fields can be reduced by reducing the spacing between the conductors.  

Also, for the double circuit case, the circuits on one side will be reverse-phased from the circuits 

on the other side to further reduce resulting magnetic fields.  

 

 While the EMF levels have been calculated for the HEP transmission line as 

designed, the CEC requires actual measurement of EMF for comparison of “before” 

(background) EMF with “after” (transmission line and background together) EMF levels.  These 

verification measurements will be made consistent with IEEE guidelines and will provide 

sampled readings of edge of right-of-way EMF.  Additional measurements will be made upon 

request for areas of particular concern. 

 

6.2.4.2 Conclusion on EMF 

 

 Electromagnetic field reduction will be an integral consideration during the 

design and routing of the interconnection between the HEP and the off-site switchyard.  As noted 

in Section 6.2.1.1, the phasing arrangement will be the low reactance (cross) phasing to reduce 

electric and magnetic field levels for the alternate double circuit design.  Since the PG&E 

Transmission Line EMF Guidelines embody the CPUC directives for EMF reduction, the 

guidelines are the primary criteria for EMF considerations in this project. 

 

 The route of the proposed transmission line is not near any areas of public 

concern, including schools and day care centers.  Mitigative measures, such as locating the line 

away from sensitive facilities or increasing the height above ground of the conductor when a 

sensitive facility is close to the edge of the right-of-way, will not be required. 
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6.2.5 Induced Current and Voltages 

 

 A conducting object, such as a vehicle or person, in an electric field will 

experience induced voltages and currents.  The magnitude of the induced current will depend 

upon the electric field strength, the size and shape of the object, and object-to-ground resistance.  

The measured induced current for a person in a 1 kV/m electric field is 0.016 milliamps (mA); 

for a large school bus, 0.41 mA; and for a large trailer truck, 0.63 mA. 

 

 When a conducting object in an electric field is isolated from ground, and a 

grounded person touches the object, a perceptible current or shock may occur.  The magnitude of 

the current depends upon the field strength, the size (or length for fences, pipelines, and railroad 

tracks) of the object and the grounding resistance of the object and person.  Shocks are classified 

as below perception, above perception, secondary, and primary.  The mean perception level is 

1.0 mA for a 180-pound man and 0.7 mA for a 120-pound woman.  Secondary shocks cause no 

direct physiological harm but may annoy a person and cause involuntary muscle contraction.  

The lower average secondary-shock level for an average-sized man is about 2 mA.  Primary 

shocks can be harmful; their lower level is described as the current at which 99.5% of subjects 

can still voluntarily “let go” of the shocking electrode.  For the 180-pound man this is 9 mA, for 

the 120-pound woman, 6 mA, and for children, 5 mA. 

 

 The National Electric Safety Code (NESC) specifies 5 mA as the maximum 

allowable short-circuit current to ground from vehicles, trucks, and equipment near transmission 

lines. 

 

 The mitigation for hazardous and nuisance shocks is to ensure that metallic 

objects on or near the right-of-way are grounded, and that sufficient clearances are provided at 

roadways and parking lots to keep electric field induced voltages at these locations sufficiently 

low to prevent vehicle short-circuit currents resulting from vehicle contact by persons below 5 

mA. 
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 Magnetic fields can also induce voltages and currents in conducting objects.  

Typically, this requires a long metallic object such as a fence, pipeline, or railroad that is 

grounded at only one location.  A person who touches the object, at a location remote from the 

grounded point, will experience a shock similar to that described above for an ungrounded 

object.  This problem can be mitigated by installing multiple grounds on fences or pipelines 

parallel to the transmission line. 

 

 The proposed 115-kV transmission line will be constructed in conformance with 

GO-95 and Title 8 CCR 2700 requirements.  Therefore, hazardous shocks are unlikely to occur 

as a result of the HEP construction or operation.  Because the proposed transmission line will run 

parallel to and within the BNSF right-of-way, every effort will be made to coordinate with BNSF 

on railroad design requirements and safety practices. 

 

6.2.6 Nuisance Shocks 

 

 Normal grounding practices effectively mitigate the possibility of nuisance 

shocks due to induced currents from stationary objects near the line such as fences and buildings.  

Since the electric field extends beyond the right-of-way, grounding requirements extend beyond 

the right-of-way for very large metal objects or very long fences.  Electric fences require a 

special grounding technique because they can only operate if they are insulated.  Application of 

the grounding policy during and after construction will effectively mitigate the potential for 

shocks from stationary objects near the proposed line. 

  

6.2.7 Fire Hazards 

 

 The transmission line and switchyards will be constructed in conformance with 

CPUC GO-95 and NESC standards.  Title 14 CCR Section 1250 Article 4, from CPUC GO-95, 

establishes fire prevention standards for electric utilities.  The HEP will comply with these fire 

prevention standards. 
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6.2.8 Cumulative Impacts  

 

 This proposed transmission line will operate in proximity to existing transmission 

lines only for short distances along the right-of-way.  Interaction with other existing lines for 

electric and magnetic fields will depend on the phase arrangements and relative positions of the 

conductors of the new line compared to the existing lines.  An evaluation of these interactions 

will require detailed construction data on the existing transmission lines that is not currently 

available.  Corona noise for the proposed line is projected to be small and is not expected to 

significantly increase the ambient noise near the existing lines. 

 

6.3 Transmission System Evaluation 

 

6.3.1 Description of Transmission Alternatives 

 

 Several interconnection alternatives were reviewed to determine options for 

integrating the 102 MW plant output into the California transmission system grid.  See Figure 2-

2 for details of the transmission line routings and switchyard site locations for these alternatives.  

In the selection of the interconnection points shown, consideration was given to:   

 

• Potential environmental impacts of the line between the HEP and the point of 
interconnection. 

 
• The ability to obtain the right-of-way required for the line. 
 
• Potential engineering constraints.  

 

 The alternative interconnections are described in Section 6.1.2. 

 

6.3.2 System Studies - PG&E Detailed Facilities Study 

 

 GWF Power Systems Company requested that PG&E prepare a Detailed 

Facilities Study (DFS) for the electrical interconnection of the proposed HEP.  PG&E proposed a 
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double circuit loop interconnection described in Section 6.1.2.5.  As an alternative, GWF 

requested PG&E to conduct a Supplemental DFS with GWF’s proposed interconnection as 

described in Sections 6.1.2.2 and 6.1.2.3.  Both the initial and the supplemental DFS evaluated 

the potential impacts of adding 102 MW (at 0.85 power factor) of generation to the PG&E 

system.  PG&E evaluated the existing area transmission system and determined that it is 

adequate to accommodate the output of the HEP. 

 

 The proposed interconnection will transport the generation from the HEP to the 

115-kV Henrietta-Kingsburg transmission line.  This will be done with a new 1.2-mile single 

circuit 115-kV transmission line traveling east on Idaho Avenue, then south along the BNSF 

railroad right-of-way to a new switchyard located on the south side of Jackson Avenue adjacent 

to the BNSF railroad right-of-way.  An alternate routing will be a 1.7-mile single circuit 115-kV 

transmission line traveling west on Idaho Avenue, then south along the east side of 11th Avenue 

to a new switchyard at the northeast corner of Jackson Avenue and 11th Avenue.  The double 

circuit loop alternate route would require that the 115-kV Henrietta-Kingsburg line be looped 

from the corner of Jackson Avenue and 11th Avenue, north on 11th Avenue, east on Idaho 

Avenue, through the new HEP on-site switchyard and back to the corner of Jackson Avenue and 

11th Avenue.  A brief summary of the results of the PG&E interconnection study is provided 

below.  Nonconfidential portions of the DFS are included in Appendix A. 

 

• System Impact Studies 
 

Power flow studies were conducted for the 2002 Heavy Summer, 2002 Off-peak 
Summer, and the 2002 Light Winter Base Cases.  With the exception of two 
outage conditions, the results indicate that the HEP will have no significant 
impact to the area’s transmission facilities 
 
The study indicated that under certain outages during the 2002 off-peak summer 
condition, the McCall-Kingsburg #2 115-kV circuit will load to 116% of the 
rating limited by existing relays.  Similarly, under certain outages, the McCall-
Kingsburg #1 115-kV circuit will load to 113% of the rating limited by existing 
relays.  Assuming the relays are replaced, the McCall-Kingsburg #1 115-kV 
circuit will still load to 101% of its conductors summer emergency rating under 
certain outages.  In order to mitigate these impacts, the relays will need to be 



6.0 ELECTRIC TRANSMISSION 

SPPE  May 2000 
GWF Hanford Energy Park 
S:\GWF\6.0.doc 

6-35 

replaced along with either re-rating or reconductoring the McCall-Kingsburg 
cogeneration section of the McCall-Kingsburg 115-kV circuit. 

 
• Dynamic Stability Studies 
 
Stability studies were conducted simulating various 230 kV and 500 kV 
disturbances.  The studies indicated that the HEP will have no significant impacts 
to the system.  The DFS provides detailed plots of dynamic stability for the 
various simulations. 

 
• Short Circuit Studies  
 
Short circuit studies indicated that adding the HEP to the system would not cause 
any breakers to be overstressed.  However, relays at Henrietta CB 112 and 
Kingsburg CB 162  will have to be replaced.  The DFS discusses the results of the 
short circuit study in detail. 

 

6.4 Jurisdiction 

 

 Table 6-7 identifies agencies with jurisdiction to issue permits, approvals, and/or 

enforce laws and regulations. 
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Table 6-7.  Jurisdiction 

Agency or Jurisdiction Responsibility 
California Energy Commission (CEC) 
Project Manager 
1516 9th Street, MS-15 
Sacramento, CA 95814-5512 
 

Jurisdiction over new transmission lines associated with 
thermal power plants that are 50 megawatts (MW) or 
more.  (PRC 25500); jurisdiction of lines out of a thermal 
power plant to the interconnection point to the utility 
grid.  (PRC 25107); jurisdiction over modifications of 
existing facilities that increase peak operating voltage or 
peak kilowatt capacity 25% (PRC 25123). 
 

CPUC 
Mr. Julian Ajello 
Supervisor, North California Safety Section 
505 Van Ness Avenue 
San Francisco, CA 94102 
(415) 703-1327 

Regulates construction and operation of overhead 
transmission lines.  (General Order No. 95); regulates 
construction and operation of underground transmission 
and distribution lines.  (General Order No. 128); 
regulates construction and operation of power and 
communications lines for the prevention of inductive 
interference.  (General Order No. 52). 
 

Kings County Electrical Inspector 
 

Jurisdiction over safety inspection of electrical 
installations that connect to the supply of electricity.  
(NFPA 70). 
 

Western Systems Coordinating Council 
(WSCC) 
Mr. Dennis E. Eyre 
Executive Director 
540 Arapeen Drive, Suite 203 
Salt Lake City, UT 84108 
(801) 582-0353 

Establishes power supply design criteria to improve 
reliability of the power system. 

 

6.5 Agency Contacts 

 

 Local contacts for the HEP transmission line and the off-site switchyard are: 

 

Agency Contact/Title Telephone Number 
GWF Power Systems Company Doug Wheeler 

Vice President 
 

(925) 431-1443 

California ISO Armando Perez/ 
Director, Grid Planning 
 

(916) 351-4400 

Pacific Gas & Electric Frank Tsai/ 
Principal Transmission Contract 
Engineer Electric Transmission 
Services 
 

(415) 973-0437 
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PG&E, 2000a.  Detailed Facilities Study:  GWF Hanford Expansion Project.  February 10. 
 
PG&E, 2000b.  Supplemental Study to the Detailed Facilities Study:  GWF Hanford Energy 
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7.0 NATURAL GAS SUPPLY 

 

Gas that serves California is produced in the Western Canadian Sedimentary 

Basin in Alberta and British Columbia, the San Juan Basin (the New Mexico and Colorado parts 

of the Four Corners area), the Permian Basin (west Texas), and the Rocky Mountains 

(southwestern Wyoming). 

 

Approximately 7 billion cubic feet (Bcf) of natural gas can reach California each 

day through existing interstate pipelines that bring gas from the producing basins to the state line.  

More than half of this gas is from the San Juan and Permian Basins.  Interstate pipelines 

interconnect with California’s local gas distribution companies.  Approximately 1 Bcf of 

additional natural gas is produced within various portions of the San Joaquin Valley and 

Southern California. 

 

Interstate pipelines, including El Paso Natural Gas, Transwestern, Kern River Gas 

Transmission, Pacific Gas Transmission, and Mojave, transport gas from producing basins to the 

state line.1  Local Distribution Companies (LDCs), such as Pacific Gas and Electric Company 

(PG&E) and Southern California Gas Company (SoCalGas), transport gas from the state line to 

customers.  Transportation services are regulated by the California Public Utilities Commission 

(CPUC). 

 

Natural gas for the Hanford Energy Park (HEP) will be obtained from a SoCalGas 

transmission pipeline located along Hanford-Armona Road.  A 16-inch-diameter pipeline will be 

constructed from the SoCalGas pipeline tap point to the HEP site.  This section describes the 

proposed natural gas pipeline route, alternative routes, gas quality, the pipeline construction 

methods, the pipeline operating procedures, and the permits needed. 

 

                                                      
1 Kern River and Mojave are actually interstate pipelines that cross the state line and deliver gas directly to customers in the 
southern San Joaquin Valley, near Bakersfield.  They are the only interstate pipelines that currently operate within California. 
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7.1 The Proposed Route 

 

The proposed natural gas pipeline route is approximately 2.8 miles long and is 

shown in Figure 2-2 (Project Description).  It will tie into the SoCalGas Line 400 transmission 

pipeline along Hanford-Armona Road.  The new 16-inch-diameter pipeline will travel south 

along the west side of 11th Avenue within the existing City of Hanford utility easement right-of-

way.  The line will pass beneath Hume Avenue, Houston Avenue, Iona Avenue, and Idaho 

Avenue, where it will proceed east underneath 11th Avenue and then along the County utility 

right-of-way easement on the south side of 11th Avenue before turning north underneath Idaho 

Avenue to enter the HEP site from the Southeast. 

 

In addition to the direct natural gas supply line to the HEP, SoCalGas may be 

implementing other system improvements in the area to enhance the reliability of gas service to 

its customers.   

 

7.2 Alternative Routes 

 

No alternative routes for the natural gas pipeline have been identified by 

SoCalGas.  Line 400 is the only main gas supply line in the area that could meet the needs of the 

HEP.  The proposed route is the most direct rout to the HEP site.  The other obvious alternative 

route, a line traveling south along 10th Avenue to Idaho Avenue, would be longer and would 

involve disturbance to one of the main traffic arterials leading to and from downtown Hanford. 

 

7.3 Gas Quality 

 

Gas delivered through intrastate pipelines must conform to certain quality 

specifications established by the LDC and approved by the CPUC.  Gas delivered to the HEP 

will conform to the quality standards established in Section I of SoCalGas Rule No. 30, 

“Transportation of Customer-Owned Gas” and Section B, Rule No. 2, “Description of Service.”  

These rules include standards for heating value, moisture, hydrogen sulfide (H2S), mercaptan 

sulfur, total sulfur, carbon dioxide (CO2), oxygen (O2), and inerts.   
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7.4 Construction Practices 

 

The HEP will require natural gas to be delivered to the project site through 

approximately 2.8 miles of new 16-inch-diameter pipeline.  This pipeline will be buried under 

previously disturbed ground along or under existing surface streets in Hanford.  Where the 

pipeline has to cross streets, a strip (approximately 32 inches wide) of the asphalt or concrete 

street surface will be saw-cut and removed.  Where the pipeline is routed alongside an existing 

road, no hard surface will require such cutting.  The pipeline trench will be excavated using an 

excavator backhoe to a depth of approximately five feet below grade. 

 

The pipeline will be laid on a bed of sand that is approximately 8 inches deep.  

Sand will then be tamped around the pipe until it is surrounded and covered by a layer of sand on 

all sides.  Dirt that has been previously excavated will then be placed back in the trench and 

compacted in approximately 8-inch layers until reaching either the level of the bottom of the 

road base or the surface of the existing grade.   

 

Each dirt layer will be compacted per American Society for Testing and Materials 

(ASTM) standard D1556 to a compacted level of 95%.  Where no road material is required, the 

pipeline installation will be complete.  Where road material is required, road base course material 

(typically a gravel mix such as A/B fill) will then be placed on top of the underlying dirt and 

again compacted.  Finally, an asphaltic or concrete road surface material will be installed to 

match the existing road thickness and surface.  Asphaltic road surfaces will be completed with a 

seal coat to create a smooth, tough, resilient surface free of irregularities. 

 

Warning signs will be installed along the length of the new natural gas pipeline to 

warn those that might dig in the area of the presence of the pipeline. 
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7.5 Pipeline Operations 

 

The proposed gas supply pipeline will be designed, constructed, and operated in 

accordance with Title 49, Code of Federal Regulations, Part 192 (49 CFR 192) and CPUC 

General Order (G.O.) 112-E.  Specifically, the pipeline will be designed in accordance with the 

standards required for gas pipelines in proximity to populated areas, based on actual population 

densities along the proposed natural gas pipeline route.  

 

An operations and maintenance plan will be prepared to address both normal 

procedures and conditions and any upsets or abnormal conditions that could occur.  Periodic 

cathodic protection surveys will be performed along the pipeline, as required by 49 CFR 192 and 

G.O. 112-E.  The pipeline will be under a continuous cathodic protection system. 

 

A proactive damage prevention program will be adopted for the pipeline.  

Markers that identify the location of the pipeline will be placed at all road crossings.  The 

markers will specify a toll-free number to call prior to any excavation in the vicinity of the 

pipeline.  Buried warning tape will be placed above the pipeline to warn of its presence. 

 

The transported gas will be odorized as received from the SoCalGas transmission 

pipeline.  The owners of the proposed pipeline will develop an emergency plan to provide 

prompt and effective responses to upset conditions detected along the pipeline or reported by the 

public. 

 

Isolation block-valves will be installed at both ends of the proposed pipeline.  

These valves will be manually controlled, lockable, gear-operated ball valves.  SoCalGas will 

have access to the isolation block valve at the mainline tap, and the HEP alone will have access 

to the downstream isolation ball valve at the HEP site.  SoCalGas will own and operate a 

metering facility to measure the gas supply to the HEP.  
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7.6 Permits 

 

An encroachment permit will be obtained from the City of Hanford Public Works 

Department.  It is estimated that the permit can be obtained in six weeks.  

 

7.7 References 

 

Southern California Gas Company, 1997.  Rule No. 2, “Description of Service.” 
 
Southern California Gas Company, 1997.  Rule No. 30, “Transportation of Customer-Owned 

Gas.” 
 
Wheeler, 2000.  Personal communication from Doug Wheeler, Vice President, GWF Power 

Systems Company, Inc., to D. Stein, URS/Radian, March 29. 
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8.1 Air Quality 

 

 This analysis of the potential air quality impacts of the Hanford Energy Park 

(HEP) was conducted according to California Energy Commission (CEC) power plant siting 

requirements.  The analysis also addresses the San Joaquin Valley Unified Air Pollution Control 

District (SJVUAPCD) requirements for Authority to Construct (ATC) and Permit to Operate 

(PTO).  The details of the analysis are contained in the following sections: 

 
• Section 8.1.1 describes all applicable laws, ordinances, regulations, and 

standards (LORS).   
 
• Section 8.1.2 describes the local environment surrounding the HEP site.  

Meteorological data, including wind speed and direction (i.e., windroses), 
temperature, and precipitation are discussed, and ambient concentrations for 
the appropriate criteria pollutants are summarized.   

 
• Section 8.1.3 provides an analysis of best available control technology 

(BACT) for gas-fired turbines, and explains how the use of dry low nitrogen 
oxide (NOx) combustors and selective catalytic reduction (SCR) with 
ammonia injection meet NOx BACT requirements.  BACT controls for the 
auxiliary boiler, diesel generator, and cooling tower are also proposed.  Also, 
mitigation of fugitive dust during construction is discussed. 

 
• Section 8.1.4 evaluates the HEP’s air quality impacts from NOx, carbon 

monoxide (CO), sulfur dioxide (SO2), volatile organic compounds (VOCs), 
and particulate matter less than 10 micrometers (μm) in diameter (PM10) 
emissions.  Emission estimates are presented for these pollutants for project 
construction and operation over a range of operating modes, including startup 
and shutdown.  The modeling analysis conducted for nitrogen dioxide (NO2), 
CO, SO2, and PM10 is presented.  The results show no negative impacts to the 
California and federal Ambient Air Quality Standards (AAQS) from the HEP.  
Also, air quality related values (AQRVs) are evaluated.  No negative impacts 
to visibility, terrestrial, or aquatic resources are expected from the HEP. 

 
• Section 8.1.5 describes the HEP emission requirements and planned use of 

emission reduction credits (ERCs). 
 
• Section 8.1.6 describes HEP compliance with all applicable LORS.  Also, 

Table 8.1-29 summarizes HEP compliance with each applicable LORS. 
 
• Section 8.1.7 lists the agency contacts for the air quality assessment. 
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• Section 8.1.8 lists the references for the air quality assessment. 
 

 Some relevant information is also presented in other sections of this Application 

for Small Power Plant Exemption (SPPE), including an evaluation of toxic air pollutants (see 

Section 8.6) and information related to the fuel characteristics (see Section 7.0), and heat rate and 

expected capacity factor of the proposed facility (see Section 2.0). 

 

8.1.1 Laws, Ordinances, Regulations, and Standards 

 

 The applicable LORS related to the potential air quality impacts from the HEP are 

described below.  These LORS are administered (either independently or cooperatively) by U.S. 

Environmental Protection Agency (U.S. EPA) Region IX, the CEC, the California Air Resources 

Board (CARB), and the SJVUAPCD. 

 

8.1.1.1 Ambient Air Quality Standards 

 

 U.S. EPA, in response to the federal Clean Air Act (CAA) of 1970, established 

federal AAQS in 40 Code of Federal Regulations (CFR) Part 50.  The federal AAQS include 

both primary and secondary standards for six “criteria” pollutants.  These criteria pollutants are 

ozone (O3), CO, NO2, SO2, PM10, and lead (Pb).  Primary standards were established to protect 

human health, and secondary standards were designed to protect property and natural ecosystems 

from the effects of air pollution.   

 

 The 1990 Clean Air Act Amendments (CAAA) established attainment deadlines 

for all designated areas that were not in attainment with the federal AAQS.  In addition to the 

federal AAQS described above, a new federal standard for particulate matter less than 2.5 μm in 

diameter (PM2.5) and a revised O3 standard were promulgated in July 1997.  Under an interim 

policy, the PM10 and 1-hour O3 standards will continue to be implemented for the next several 

years while the new standards are being phased in.  The State of California has adopted 

California AAQS that are in some cases more stringent than the federal AAQS.  The state and 

federal AAQS relevant to the HEP are summarized in Table 8.1-1. 
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Table 8.1-1.  Relevant Federal and California Ambient Air Quality Standards 

Federal AAQSb,c 
Pollutant 

Averaging 
Time 

California 
AAQSa,c Primary Secondary 

1-hour 0.09 ppm (180 
μg/m3) 

0.12 ppm (235 
μg/m3) 

Ozone (O3) 

8-hourd  0.08 ppm (157 
μg/m3) 

Same as primary 
standard 

8-hour 9 ppm (10 mg/m3) 9 ppm (10 mg/m3) Carbon 
Monoxide (CO) 1-hour 20 ppm (23 mg/m3) 35 ppm (40 

mg/m3) 

 

Annual 
(Arithmetic Mean) 

 0.053 ppm (100 
μg/m3) 

Nitrogen 
Dioxide (NO2)e 

1-hour 0.25 ppm (470 
μg/m3) 

 

Same as primary 
standard 

Annual 
(Arithmetic Mean) 

 0.03 ppm (80 
μg/m3) 

 

24-hour 0.04 ppmf (105 
μg/m3) 

0.14 ppm (365 
μg/m3) 

 

3-hour   0.05 ppm (1300 
μg/m3) 

Sulfur 
Dioxide 
(SO2) 

1-hour 0.25 ppm (655 
μg/m3) 

  

Annual 
(Geometric Mean) 

30 μg/m3  

24-hour 50 μg/m3 150 μg/m3 

Respirable 
Particulate 
Matter 
(PM10) Annual 

(Arithmetic Mean) 
 50 μg/m3 

Same as primary 
standard 

24-hour 65 μg/m3 Fine Particulate 
Matter (PM2.5)d 

Annual 
(Arithmetic Mean) 

No separate State 
standard 

15 μg/m3 

Same as primary 
standard 

Visibility Reducing 
Particles 
 

1 observation See footnote g. No federal 
standard 

No federal standard 

a  Title 17, California Code of Regulations, California AAQS for ozone (as volatile organic compounds), carbon monoxide, sulfur dioxide 
(1-hour), nitrogen dioxide, and particulate matter (PM10), are values that are not to be exceeded.  The visibility standard is not to be equaled or 
exceeded.  
b  40 CFR 50.  National AAQS, other than those for ozone and based on annual averages, are not to be exceeded more than once a year.  The 
ozone standard is attained when the expected number of days per calendar year with maximum hourly average concentrations above the 
standard is equal to or less than one. 
c  Concentrations are expressed first in units in which they were promulgated.  Equivalent units are given in parentheses and based on a 
reference temperature of 25° C and a reference pressure of 760 mm of mercury.  All measurements of air quality area to be corrected to a 
reference temperature of 25° C and a reference pressure of 760 mm of mercury (1,013.2 millibar); ppm in this table refers to ppm by volume, 
or micromoles of pollutant per mole of gas. 
d  New federal 8-hour ozone and fine particulate matter (PM2.5) standards were promulgated by U.S. EPA on July 18, 1997.  The federal 1-
hour ozone standard continues to apply in areas that violated the standard. 
e  Nitrogen dioxide (NO2) is the compound regulated as a criteria pollutant; however, emissions are usually based on the sum of all oxides of 
nitrogen (NOx). 
f  At locations where the state standards for ozone and/or PM10 are violated.  National standards apply elsewhere. 
g  In sufficient amount to reduce the prevailing visibility to less than 10 miles when the relative humidity is less that 70%.  “Prevailing 
visibility” is defined as the greatest visibility, which is attained or surpassed around at least half of the horizon circle, but not necessarily in 
continuous sectors. 
 
AAQS = Ambient Air Quality Standard 
mg/m3 = milligrams per cubic meter 
μg/m3 = micrograms per cubic meter 
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 The U.S. EPA, CARB, and the local air pollution control districts determine air 

quality attainment status by comparing local ambient air quality measurements from the state or 

local ambient air monitoring stations with the federal and California AAQS.  Those areas that 

meet ambient air quality standards are classified as “attainment” areas; areas that do not meet the 

standards are classified as “nonattainment” areas.  Areas that have insufficient air quality data 

may be identified as unclassifiable areas.  These attainment designations are determined on a 

pollutant-by-pollutant basis.  Kings County has been designated as a federal and state 

nonattainment area for O3 and PM10.  The federal attainment status for all other criteria pollutants 

is considered unclassified due to insufficient monitoring data; however, California considers the 

area to be in attainment for these pollutants.  Table 8.1-2 presents the attainment status (both 

federal and state) for Kings County, which is located in SJVUAPCD jurisdiction. 

 

Table 8.1-2.  Federal and State Attainment Status for Kings Countya 
Pollutant Federal Attainment Status State Attainment Status 
Ozone Serious Nonattainment Severe Nonattainment 
CO Unclassified/Attainment Attainment 
NO2 Unclassified/Attainment Attainment 
SO2 Unclassified Attainment 
PM10 Serious Nonattainment Nonattainment 
Lead No Designation Attainment 
a Attainment status obtained from 40 CFR 81 and SJVUAPCD web site (www.valleyair.org). 

 

 As mentioned above, both U.S. EPA and CARB are involved with air quality 

management in Kings County along with SJVUAPCD.  The area of responsibility for each of 

these agencies is described below. 

 

 U.S. EPA has ultimate responsibility for ensuring, pursuant to the CAAA, that all 

areas of the United States meet, or are making progress toward meeting, the federal AAQS.  The 

state of California falls under the jurisdiction of U.S. EPA Region IX, which is headquartered in 

San Francisco.  U.S. EPA requires that all states submit State Implementation Plans (SIPs) for 

nonattainment areas that describe how the federal AAQS will be achieved and maintained.  U.S. 

EPA has delegated this attainment responsibility to CARB.  
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 CARB, in turn, has delegated attainment responsibility to regional or local air 

quality management districts (or air districts), such as SJVUAPCD.  CARB is responsible for 

attainment of the California AAQS, implementation of nearly all phases of California’s motor 

vehicle emissions program, and oversight of the operations and programs of the regional air 

districts. 

 

 Each air district is responsible for establishing and implementing rules and control 

measures to achieve air quality attainment within its district boundaries.  The air district also 

prepares an air quality management plan (AQMP) that includes an inventory of all emission 

sources within the district (both man-made and natural), a projection of future emissions growth, 

an evaluation of current air quality trends, and an assessment of any rules or control measures 

needed to attain the AAQS.  This AQMP is submitted to CARB, which then compiles AQMPs 

from all air districts within the state into the SIP.  The responsibility of the air districts is to 

maintain an effective permitting system for existing, new, and modified stationary sources, to 

monitor local air quality trends, and to adopt and enforce such rules and regulations as may be 

necessary to achieve the AAQS. 

 

8.1.1.2 Prevention of Significant Deterioration Requirements 

 

 In addition to the ambient air quality standards described above, the federal 

Prevention of Significant Deterioration (PSD) program has been established to protect 

deterioration of air quality in those areas that already meet national ambient air quality standards.  

Specifically, the PSD program specifies allowable concentration increases for attainment 

pollutants due to new emission sources.  These increases allow economic growth while 

preserving the existing air quality, protecting public health and welfare, and protecting Class I 

areas (national parks and wilderness areas).  The PSD regulations require major stationary 

sources to undergo a preconstruction review that includes an analysis and implementation of 

BACT, a PSD increment consumption analysis, an ambient air quality impact analysis, and 

analysis of AQRVs.  Although U.S. EPA Region IX has delegated enforcement of the PSD 

program in California, U.S. EPA Region IX currently retains PSD permitting authority in the 

SJVUAPCD.   
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 The GWF facility is among 28 categories of stationary sources that are considered 

“major” when their potential to emit any regulated air pollutant exceeds 100 tons per year (tpy).  

The HEP will not be subject to PSD requirements because the existing GWF facility is not a PSD 

major source and the proposed HEP will not be considered a “major” modification.  Any future 

modifications with emissions above prescribed “de minimis” thresholds will subject the facility 

to PSD permitting requirements. 

 

8.1.1.3 Acid Rain Program Requirements 

 

 Title IV of the CAAA applies to sources of air pollutants that contribute to acid 

rain formation, including certain sources of SO2 and NOx emissions.  Title IV is implemented by 

the U.S. EPA under 40 CFR 72, 73, and 75.  Allowances of SO2 emissions are set aside in 40 

CFR 73.  Sources subject to Title IV are required to obtain SO2 allowances, to monitor their 

emissions, and obtain SO2 allowances when a new source is permitted.  Sources such as the HEP 

that use pipeline-quality natural gas are exempt from many of the acid rain program 

requirements.  However, these sources must still estimate SO2 and CO2 emissions, and monitor 

NOx emissions with certified continuous emissions monitoring systems (CEMS).  All subject 

facilities must submit an acid rain permit application to U.S. EPA within 24 months of 

commencement of operation. 

 

8.1.1.4 New Source Performance Standards 

 

 New Source Performance Standards (NSPS) have been established by U.S. EPA 

to limit air pollutant emissions from certain types of new and modified stationary sources.  The 

NSPS regulations are contained in 40 CFR 60 and cover nearly 70 source categories.  Stationary 

gas turbines are regulated under Subpart GG.  The enforcement of NSPS has been delegated to 

the SJVUAPCD, and the NSPS regulations are incorporated by reference into the District’s Rule 

4001.  
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 In general, local emission limitation rules or BACT requirements are more 

restrictive than the NSPS requirements.  For example, the controlled NOx emissions from the 

HEP's stationary gas turbine will be controlled to less than 2.5 parts per million by volume dry 

(ppmvd) at 15% oxygen, significantly less than the NSPS limit of 100 ppmvd at 15% oxygen.  

 

 The NSPS NOx standard was calculated according to 40 CFR 60.332 as follows: 

 

STD = 0.0075 x 
14 4.
Y

⎛
⎝⎜

⎞
⎠⎟ + F 

 

Where: STD = Allowable NOx emission standard (% by volume at 15% O2 dry basis) 

 Y = Manufacturer’s rated heat rate based on lower heating value 

 F = NOx emission allowance for fuel bound nitrogen 

 

 The allowable NOx emission standard was calculated as 0.010% by volume (or 

100 ppm) for the HEP based on the following: 

 

 Y = 10,180 Btu/kW-hr (or 10.74 kJ/W-hr) 

 F = 0 (worst-case condition) 

 

 The NSPS fuel requirements for SO2 will be satisfied by the use of natural gas, 

and emissions and fuel monitoring will be performed to comply with NSPS, acid rain, and other 

regulatory requirements. 

 

8.1.1.5 Federally Mandated Operating Permits 

 

 Title V of the CAA requires U.S. EPA to develop a federal operating permit 

program that is implemented under 40 CFR 70.  This program is administered in Kings County 

by SJVUAPCD under Rule 2520.  Each major source must obtain a Part 70 permit.  Permits 

must contain emission estimates based on potential-to-emit, identification of all emissions 

sources and controls, a compliance plan, and a statement indicating each source’s compliance 
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status.  The permits must also incorporate all applicable federal requirements.  The existing GWF 

facility is not subject to Title V because it is a minor source.  After the HEP is built, the 

combined facility will become a major source subject to Title V.  Permit applications must be 

submitted within 12 months after plant startup.  

 

8.1.1.6 Power Plant Siting Requirements 

 

 Under the California Environmental Quality Act (CEQA), the CEC has been 

charged with assessing the environmental impacts of each new power plant and considering the 

implementation of feasible mitigation measures to prevent any significant impacts.  CEQA 

Guidelines (Title 14, California Code of Regulations, Section 15002(a)(3)) state that the basic 

purpose of CEQA is to “prevent significant, avoidable damage to the environment by requiring 

changes in projects through the use of alternatives or mitigation measures when the 

governmental agency finds the changes to be feasible.” 

 

 The CEC’s siting regulations require that a new power plant can only be 

exempted from CEC siting regulations if the project complies with all federal, state, and local air 

quality rules, regulations, standards, guidelines, and ordinances that govern the construction and 

operation of the proposed project.  A project must demonstrate that project emissions will be 

appropriately mitigated to ensure that the impacts from the project are insignificant.  Cumulative 

impacts, impacts due to pollutant interaction, and impacts from noncriteria pollutants must also 

be considered.  If these conditions are met, a Negative Declaration can be adopted by the CEC 

under CEQA and an SPPE can be issued for the project. 

 

8.1.1.7 Air Toxics “Hot Spots” Program 

 

 As required by the California Health & Safety Code Section 44300, all facilities 

with criteria air pollutant emissions in excess of 10 tons per year are required to submit air toxic 

“Hot Spots” emissions information.  This requirement is applicable only after the start of 

operation.  Section 8.6, Public Health, of this AFC indicates that there will be insignificant air 

toxics impacts from the HEP.  
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8.1.1.8 Authority to Construct and Permit to Operate 

 

 Under Rule 2010, SJVUAPCD regulates the construction, alteration, replacement, 

and operation of sources that may emit air contaminants through the issuance of air permits (i.e., 

ATC and PTO).  This permitting process allows the SJVUAPCD to adequately review new and 

modified air pollution sources to ensure compliance with all applicable prohibitory rules and to 

ensure that appropriate emission controls are used.  An ATC allows for the construction of the 

air pollution source and remains in effect until the PTO application is granted, denied, or 

canceled.  For power plants seeking an SPPE under the siting jurisdiction of the CEC, the 

SJVUAPCD can only issue an ATC after the CEC has adopted a Negative Declaration and an 

SPPE has been granted by the CEC.  The ATC typically includes construction standards (such as 

BACT requirements) as well as emission limits that must be achieved before an issuance of a 

final PTO.  Once the project commences operation and demonstrates compliance with the ATC 

conditions, the SJVUAPCD will issue a PTO.  The PTO specifies conditions that the air 

pollution source must meet to continue to comply with other air quality standards.  

 

8.1.1.9 New Source Review Requirements 

 

 New Source Review (NSR) rules establish the criteria for siting new and modified 

emission sources.  SJVUAPCD has been delegated authority for NSR rule development and 

enforcement; the District’s NSR rules are contained in Rule 2201.  There are three basic 

requirements within the NSR rules.  First, BACT must be applied to any new source that has 

pollutant emissions above specified threshold quantities.  Second, all potential emission 

increases from the source above specified thresholds must be offset by real, quantifiable, surplus, 

permanent, and enforceable emission decreases in the form of emission reduction credits (ERCs).  

Third, ambient air quality impact assessments must be conducted to confirm that the proposed 

project does not cause or contribute to a violation of a federal or California AAQS or jeopardize 

public health.  
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8.1.1.10 Other Prohibitory Rules 

 

 Four applicable SJVUAPCD rules address operation emission limits for the HEP: 

Rule 4201, Rule 4305, Rule 4703, and Rule 4801.  Rule 4201 limits total suspended particulate 

matter emissions (TSP) from any source operation to 0.1 grains per cubic foot of gas at dry 

standard conditions.  Rule 4305 limits NOx emissions from the auxiliary boiler to 30 ppmv or 

0.036 lb/MMBTU.  Rule 4703 limits NOx and CO emissions from stationary gas turbines rated at 

equal to or greater than 0.3 megawatts (MW).  To demonstrate compliance with Rule 4703, an 

emission control plan must be submitted and emissions monitoring and recordkeeping must be 

performed.  Rule 4801 limits the discharge of sulfur compounds from any source operation to 0.2 

percent by volume calculated as SO2 on a dry basis. 

 

 Two SJVUAPCD rules apply to the HEP that prohibit visible emissions and 

emissions that may be considered a nuisance.  Rule 4101 (Visible Emissions) limits emissions of 

visible air contaminants by prohibiting any emissions that exceed darkness and opacity levels 

designated as No. 1 on the Ringelmann Chart.  Rule 4102 (Nuisance) prohibits any emissions 

“which cause injury, detriment, nuisance, or annoyance to any considerable number of persons or 

to the public or which endanger the comfort, repose, health or safety of any such person or the 

public or which cause or have a natural tendency to cause injury or damage to business or 

property.” 

 

 Applicable fugitive dust requirements are implemented by SJVUAPCD Rules 

8010 and 8020.  Rule 8010 identifies specific activities subject to dust control (e.g., land 

leveling, grading, cut and fill grading, and the erection or demolition of any structure, etc.).  This 

rule also defines Reasonably Available Control Measures (RACM) for dust control (e.g., 

application of water, chemical stabilizers or other liquids, covering, paving, compacting, 

planting, etc.) and stipulates that stabilizers should not violate State Water Quality Control Board 

standards.  Rule 8020 applies specifically to construction and requires that dust control shall be 

implemented for the duration of construction.  Also, this rule states that visible dust emissions 

shall not exceed an opacity limit of 40% for a period or periods aggregating to more than three 

minutes in any 1 hour. 
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8.1.2 Affected Environment 

 

 This section describes the regional climate and meteorological conditions that 

influence the transport and dispersion of air pollutants as well as existing air quality within the 

region of the HEP.  The data presented in this section are representative of the climatological and 

meteorological conditions at the site of the HEP. 

 

 The HEP will be located on a subdivided parcel that is contiguous with an 

existing GWF power plant in the Kings County Industrial Park in the City of Hanford.  Hanford, 

the seat of Kings County, is located approximately 30 miles south of Fresno.  Nearby 

communities include Visalia, Corcoran, and Lemoore.  The HEP site is located at an elevation of 

242 feet above sea level on the essentially flat floor of the San Joaquin Valley. 

 

 Hanford is situated midway between two large mountain ranges located a 

considerable distance from the HEP.  The southern end of the Diablo Range, which includes 

several high peaks such as San Benito Mountain at 5,247 feet, borders the western side of the 

San Joaquin Valley.  The Sierra Nevada foothills border the eastern side of the valley, leading up 

into high elevation wilderness, Kings Canyon and Sequoia National Parks, and Mount Whitney, 

the highest peak in the continental United States (14,494 feet), farther to the east.  Figure 8.6-1 

shows the topography within a ten-mile radius of the HEP site.  There is no complex terrain 

within ten miles of the site.  The nearest rural residence is approximately 0.8 miles northeast of 

the facility fence line on 10th Avenue.  The nearest Class I areas are Kings Canyon and Sequoia 

National Parks, over 60 miles to the west. 

 

8.1.2.1 Climatology 

 

 The climate of the southern San Joaquin Valley is characterized by hot summers, 

mild winters, and small amounts of precipitation.  The summer typically has clear skies, high 

temperatures, and low humidity.  Very little precipitation occurs because migrating storm 

systems are blocked by the strong high pressure that exists during the summer months.  
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Occasionally, tropical air moves into the area and thunderstorms may occur over the adjacent 

mountains.  Beginning in the fall and continuing through the winter, the storm belt and zone of 

strong westerly winds begins to greatly influence California.  Temperature, winds, and rainfall 

are variable during these months, and stagnant conditions occur more frequently than during 

summer. 

 

 Wind speeds are generally higher in summer than in winter throughout the San 

Joaquin Valley and are typically north-northwesterly winds.  During the winter months, winds 

are more variable than during summer, due in part to winter storms and the absence of the high 

pressure that predominates during the summer months.  Calm conditions occur more often in 

winter, but are relatively infrequent during either summer or winter.  Valley fog often occurs 

during these calm, stagnant atmospheric conditions when temperature inversions trap a layer of 

cool, moist air near the surface.  "Tule" fog, a dense, persistent fog that plagues the San Joaquin 

Valley, is a frequent wintertime occurrence. 

 

 Figures 8.1-1 through 8.1-4 show the predominant wind patterns occurring in 

California.  As can be seen from Figure 8.1-1, the predominant regional surface winds during the 

winter are light and southeasterly.  During the spring, summer, and fall the winds are stronger 

and northwesterly.  These strong northwesterly winds are caused by the combination of high 

pressure offshore and a thermal low pressure resulting from high temperatures in the Central 

Valley.  The quarterly wind roses and stability tables from the Hanford site are shown in 

Appendix B.  The wind roses show that on an annual basis the predominant winds for the HEP 

site are persistent and from the north-northwest. 

 

 In addition to wind flow, atmospheric stability and mixing heights are important 

parameters in the determination of pollutant dispersion.  Atmospheric stability is a parameter that 

reflects the amount of atmospheric turbulence and mixing.  In general, the less stable an 

atmosphere, the greater the turbulence, resulting in more mixing and better dispersion.  The 

mixing height, measured from the ground upward, is the height of the atmospheric layer in which 

convection and mechanical turbulence promote mixing.  Good ventilation results from a high 

mixing height and at least moderate wind speeds within the mixing layer.  In the San Joaquin
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Figure 8.1-1.  Predominant Windflow Patterns—Winter 
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Figure 8.1-2.  Predominant Windflow Patterns—Spring 
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Figure 8.1-3.  Predominant Windflow Patterns—Summer 



8.1 AIR QUALITY 

SPPE  May 2000 
GWF Hanford Energy Park 
S:\GWF\8.1.doc 

8.1-16 

Figure 8.1-4.  Predominant Windflow Patterns—Fall 
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Valley most days are characterized by surface-based inversions during early morning hours, 

resulting in very limited mixing.  The average afternoon mixing height is lower in winter than in 

summer, and mean wind speeds in the mixed layer are also relatively low during winter.  

Consequently, vertical mixing is less during winter than in any other season. 

 

 In the San Joaquin Valley, temperature is influenced primarily by topography, 

with the higher elevations generally experiencing cooler temperatures.  The mountains to the 

east, south, and west essentially block the region from the advection of very cold air from the 

mid-continental United States in winter and the relatively cool marine air from the Pacific Ocean 

during summer.  Very little marine air penetrates to the southern regions of the Valley. 

 

 The long-term average temperature and precipitation data collected at a surface 

meteorological station operated by the National Weather Service in Hanford are presented in 

Table 8.1-3.  Average low and high temperatures (°F) during the summer vary generally from the 

low 60s to the mid 90s, respectively.  During the winter, average low temperatures (°F) are in the 

low 30s and average high temperatures vary from the mid 50s to low 60s. 
 

Table 8.1-3.  Temperature and Precipitation Data for Hanford, California 
Average Temperatures (°F)a 

Month Low High Daily 
Average Precipitation 

(inches) 
January 34.3 53.5 43.9 1.44 
February 38.0 61.3 49.7 1.46 
March 41.8 66.7 54.3 1.34 
April 45.7 74.4 60.0 0.74 
May 51.9 83.4 67.7 0.20 
June 58.1 90.8 74.4 0.06 
July 61.7 95.9 78.8 0.01 
August 60.3 94.3 77.3 0.02 
September 55.3 88.8 72.1 0.24 
October 47.3 79.9 63.6 0.35 
November 39.0 65.0 52.0 1.05 
December 33.9 53.6 43.7 1.04 
Annual Average 47.3 75.6 61.5 7.95 (total) 
Source:  NWS, 1999. 
a Average temperature and precipitation data represent 1961-1990. 
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 The HEP averages approximately 8 inches of rain annually.  Precipitation is low 

because the mountains to the west and south intercept significant amounts of precipitation and 

produce a “rain shadow” effect.  The precipitation that is received is primarily due to cold, 

unstable, northwesterly flow that usually follows a frontal passage.  About 90% of the 

precipitation in the area occurs from November through April, generally in association with 

storms that move eastward from the Pacific Ocean.  Storm systems during the summer are 

blocked by a semi-permanent high-pressure system that is centered over the northeastern Pacific 

Ocean.  Summer precipitation is almost nonexistent except when occasional thunderstorms move 

over the valley, mostly affecting the eastern portions of the valley. 

 

8.1.2.2 Existing Air Quality 

 

 For this analysis, meteorological and air quality data were obtained from several 

sources.  As directed by the SJVUAPCD, pollutant transport and dispersion conditions were 

assessed using hourly meteorological data collected at Lemoore in 1968.  Air quality 

measurements taken at Hanford (prior to 1993), Hanford - South Irwin Street (1993 and later), 

and Fresno - First Street stations are presented in Tables 8.1-4 through 8.1-8.  For the analysis, 

the maximum criteria pollutant concentration from the three most recent years of reported air 

quality data (1996–1998) was used for each limit as the background value.  This value is 

highlighted in bold on Tables 8.1-4 through 8.1-8. 

 

 Air quality data for NO2, O3, and PM10 were obtained at air monitoring stations 

located in Hanford.  Since the Hanford stations do not monitor SO2 and CO, air quality data for 

these pollutants were obtained at an air monitoring station located in Fresno, 30 miles to the 

north.  This station is the closest one to the HEP site where both of these pollutants are 

monitored.  The data from the location in Fresno are considered reasonably representative of air 

quality at the HEP site, although the Fresno station may reflect somewhat higher CO levels as a 

result of higher traffic activity than in the Hanford area. 
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Table 8.1-4.  Ambient Nitrogen Dioxide Levels at Hanford, South Irwin Street:  1989-1998 (ppm)
 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 
Maximum 1-Hour Average a -- -- -- -- -- 0.082 0.094 0.066 0.080 0.086 
Annual Average b -- -- -- -- -- 0.015 0.015 0.014 0.014 0.014 
Note: Maximum average values occurring during the most recent three years are indicated in bold. 
a All 1-hr concentrations are below the California NO2 ambient air quality standard of 0.25 ppm. 
b All annual average concentrations are below the federal NO2 ambient air quality standard of 0.053 ppm. 
Source:  CARB, 1999 California Air Quality Data Statistics. (http:\\www.arb.ca.gov/adam). 
ppm  =  parts per million. 

 

Table 8.1-5.  Ambient Ozone Levels at Hanford, South Irwin Street:  1989-1998 (ppm)a 
 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

Maximum 1-Hour Average 
 

0.130 0.110 0.110 0.100 0.110 0.119 0.096 0.144 0.126 0.143 

Number of Days Exceeding 
California 1-Hour Standard 
(0.09 ppm) 
 

13 4 15 1 2 9 2 78 23 27 

Number of Days Exceeding 
Federal 1-Hour Standard (0.12 
ppm) 
 

1 0 0 0 0 0 0 8 2 3 

Maximum 8-Hour Average 
 

0.112 0.092 0.093 0.078 0.093 0.102 0.085 0.121 0.106 0.113 

Number of Days Exceeding 
Federal 8-Hour Standard 
Concentration (0.08 ppm)b 

10 3 9 0 2 12 1 81 26 31 

Note: Maximum average values occurring during the most recent three years are indicated in bold. 
a Prior to 1993, measurements were collected at a site identified as Hanford (S. Irwin St. not indicated). 
b Number of days with an 8-hour average exceeding federal standard concentration of 0.08 ppm.  Regulatory standard is to maintain 0.08 ppm as a 3-year 
average of the fourth-highest daily maximum.  Therefore, number of days exceeding standard concentration is not the number of violations of the standard 
for the year. 
Source:  CARB, 1999. 
ppm =  parts per million 

 

Table 8.1-6.  Ambient Sulfur Dioxide Levels at Fresno, 1st Street:  1989-1998 (ppm) 
 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

Maximum 1-Hour Averagea -- -- -- -- -- 0.017 0.014 0.015 0.010 -- 
Maximum 3-Hour Averageb -- -- -- -- -- 0.016 0.013 0.010 0.005 -- 
Maximum 24-Hour Averagec -- 0.016 0.013 0.010 0.010 0.011 0.010 0.009 0.003 -- 
Annual Averaged -- 0.003 0.004 0.002 0.002 0.004 0.004 0.002 0.000 -- 
Note: Maximum average values occurring during the most recent three years are indicated in bold. 
a All 1-hour average concentrations are below the California SO2 ambient air quality standard of 0.25 ppm. 

b All 3-hour average concentrations are below the federal SO2 ambient air quality standard of 0.5 ppm (1300 µg/m3). 
c All 24-hour concentrations are below the California SO2 ambient air quality standard of 0.05 ppm (131 µg/m3) and the federal ambient air quality 
standard of 0.14 ppm (365 μg/m3). 
d All annual average concentrations are below the federal SO2 ambient air quality standard of 0.03 ppm (80 µg/m3). 
Sources:  CARB, 1999; U.S. EPA, 1999. 
-- =  Data not available 
ppm =  parts per million 
μg/m3 =  micrograms per cubic meter 
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Table 8.1-7.  Ambient Carbon Monoxide Levels at Fresno, 1st Street:  1989-1998 (ppm) 
 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

Maximum 1-Hour Average a -- -- -- -- -- 11.9 10.3 10.0 8.7 9.0 
Maximum 8-Hour Average b -- 9.88 10.38 7.63 6.88 8.10 7.28 6.83 5.69 5.88 
Note: Maximum average values occurring during the most recent three years are indicated in bold. 
a All 1-hour concentrations are below the California CO ambient air quality standard of 20 ppm and the federal CO ambient air quality standard of 
35 ppm. 
b 8-hour concentrations since 1992 are below the California and federal CO ambient air quality standards of 9.0 ppm.  The state and federal standard 
had been exceeded prior to 1992. 
Sources:  CARB, 1999; U.S. EPA, 1999. 
-- =  Data not available 
ppm =  parts per million 

 

Table 8.1-8.  Ambient Particulate Levels (<10µm) at Hanford, South Irwin Street: 1989-1998 (µg/m3)a 
 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

Maximum 24-Hour Average 
 188 264 164 147 192 116 185 120 143 146 

Estimated Number of Days Exceeding 
California 24-Hour Standard 
(50 µg/m3)b 

 

198 144 174 150 36 156 150 105 102 90 

Estimated Number of Days Exceeding 
Federal Standard (150 µg/m3)b 

 
30 12 12 0 6 0 6 0 0 0 

Annual Geometric Meanc 

 57 49 50 48 70 44 44 35 41 30 

Annual Arithmetic Meand 

 66 61 63 54 -- 50 53 41 46 39 
Note: Maximum average values occurring during the most recent three years are indicated in bold. 
a Prior to 1993, measurements were collected at a site identified as Hanford (S. Irwin St. not indicated). 
b Measurements are typically collected every six days.  Values reported are estimated number of days that a measurement would have been greater 
than the level of the standard had measurements been collected every day.  The number of days above the standard is not necessarily the number of 
violations of the standard for the year.  
c All annual geometric mean concentrations are above the California PM10 ambient air quality standard of 30 µg/m3. 
d The federal PM10 ambient air quality standard is an annual arithmetic mean concentration of 50 µg/m3.  This concentration had been exceeded in 
years prior to 1996. 
Source:  CARB, 1999. 
μg/m3 = micrograms per cubic meter 
μm = micrometer  
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 The monitoring data indicate that the air is in compliance with federal and 

California AAQS for NO2 and SO2 for all averaging periods.  Table 8.1-5 shows that the federal 

one-hour ozone AAQS of 0.12 ppm was exceeded once in 1989 and then not again until 1996 

when it was exceeded eight times.  The federal one-hour ozone AAQS was exceeded twice in 

1997 and three times in 1998.  The more stringent state ozone AAQS of 0.09 ppm was exceeded 

each year for the past ten years (as many as 78 times in 1996).  The federal 8-hour ozone average 

AAQS of 0.08 ppm has also been exceeded frequently, up to 81 times in 1996.  However, the 

federal standard requires maintaining 0.08 ppm as a 3-year average of the fourth-highest daily 

maximum value.  Therefore, number of days that the maximum concentration exceeds the 

standard concentration is not the number of violations of the standard for the year. 

 

 The data in Table 8.1-7 show that maximum one-hour average CO levels comply 

with the federal and California AAQS.  The maximum 8-hour average California and federal 

AAQS of 9.0 ppm was exceeded in 1990 and 1991 at the Fresno station.  CO levels in more 

recent years have complied with both standards. 

 

 The PM10 data in Table 8.1-8 shows that the 24-hour average California AAQS of 

50 µg/m3 is frequently exceeded in the Hanford area.  The federal 24-hour average PM10 AAQS 

of 150 µg/m3 has also been exceeded occasionally within the past 10 years. 

  

8.1.3 Best Available Control Technology 

 

 Pursuant to SJVUAPCD Rule 2201, BACT is required for NOx, VOC, PM10, and 

SO2 emissions from any new or modified emission unit that exceed 2 pounds per day, and CO 

emissions that exceed 550 pounds per day.  The SJVUAPCD defines BACT as the most stringent 

emission limit or control technology that either: 

 

(1) Has been achieved in practice; or  
 
(2) Is contained in a State Implementation Plan approved by U.S. EPA unless 

demonstrated not to be achievable; or  
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(3) Emission limits found by the Air Pollution Control Officer (APCO) to be 
feasible and cost-effective for such class or category of sources or specific 
source. 

 

 To identify feasible emission limits, several information sources were consulted, 

including the following: 

 

• U.S. EPA's BACT/LAER Clearinghouse and updates; 
 
• CARB’s BACT Clearinghouse database and CARB's BACT Guidelines for 

Power Plants (adopted 7/22/99); 
 
• SJVUAPCD BACT Guideline 3.4.2; 
 
• South Coast Air Quality Management District (SCAQMD) BACT Guidelines 

Manual; 
 
• Discussions with permitting staff from U.S. EPA Region IX and the 

SJVUAPCD; and 
 
• Recent CEC Applications for Certification. 

 

 The primary air emission source for the HEP is a power generation train.  The 

train consists of one natural-gas-fired General Electric (GE) Frame 6 FA combustion turbine 

generator (CTG) set with a nominal rating of 67.6 MW (i.e., approximately 760 million British 

thermal units per hour [MMBtu/hr] heat input on a higher heating value [HHV] basis) and a heat 

recovery steam generator (HRSG) with a natural gas fired duct burner.  The HRSG stack will 

emit NOx, CO, PM10, SO2 and VOCs at levels above the 2 pound per day (550 pounds per day 

for CO) level requiring BACT.  

 

 In addition to the power generation train, an auxiliary boiler, an emergency 

generator, and a cooling tower will also be air emission sources on the site.  The auxiliary boiler 

will have a heat input of 133 MMBTU/hr and will operate a maximum of 3,845 hours per year.  

The auxiliary boiler will emit NOx, PM10, and VOCs at levels above the 2 pound per day level 

requiring BACT.  The 250-kW emergency generator will operate approximately 29 hours per 

year.  The emergency generator will emit NOx and SO2 at levels above the 2 pound per day level 
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requiring BACT.  The cooling tower will emit PM10 at levels above the 2 pound per day level 

requiring BACT. 

 

8.1.3.1 BACT Assessment for CTG/HRSG 

 

 The BACT assessment conducted for the CTG proposed for the HEP considered 

all BACT control technologies currently proposed or in-use on large natural-gas-fired 

combustion turbines (>50 MMBtu/hr heat input).  An overview of BACT guidelines are shown 

in Table 8.1-9.  This section contains the BACT analysis conducted for the HEP, and 

demonstrates that the proposed CTG controls and emission levels summarized in Table 8.1-10 

comply with BACT requirements. 

 
 NOx Emissions Control.  NOx emissions from the CTG/HRSG will be controlled 

by the use of dry low NOx (DLN) combustors and SCR with ammonia injection.  These controls 

will be designed to achieve a NOx emission level of 2.5 parts per million (ppm) (at 15% O2) for 

a 1-hour average.  This technology and level of control was selected as BACT for the HEP 

CTG/HRSG after reviewing BACT guidance and recently proposed or permitted technologies 

and level of control considered “achieved in practice.” 

 

 Table 8.1-11 lists selected recent NOx BACT proposals and determinations for 

natural-gas-fired advanced technology combustion turbines similar in size to the HEP CTG.  The 

NOx emission rate ranges from 2.5 to 4.5 ppmvd (at 15% O2) on a 3-hour average.  A 

concentration of 2.5 ppmvd represents the lowest permitted level to date that has been achieved 

in practice for large turbines. 

 

 The SJVUAPCD BACT Guideline 3.4.2 stipulates a NOx emissions limit of 

between 3.0 to 3.75 ppmvd (at 15% O2) based on SCR with ammonia injection.  U.S. EPA 

Region IX, CARB, and SCAQMD guidance stipulate a BACT emissions limit for NOx of 2.5 

ppmvd (at 15% O2) for a 1-hour average.  U.S. EPA and CARB stipulates 2.0 ppmvd (at 15% 

O2) for a 3-hour average. 
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Table 8.1-9.  Summary of BACT Guidelines for CARB and SJVUAPCD for 

Combustion Turbine Generators Rated at Greater than 374 MMBTU/hr 
Guideline 

Source NOx CO VOC PM10 SOx 
CARB 2.5 ppm (1-hour 

average) or 2.0 (3-
hour average) 

6 ppm (3-
hour 
average) 

2 ppm (1-hour 
average) or 0.0027 
lbs/MMBTU (based on 
higher heating value) 

Fuel sulfur 
content less 
than 1 
grain/100scf 

Fuel sulfur 
content less than 1 
grain/100scf (no 
more than 0.55 
ppm) 

SJVUAPCD 3.0 ppm with SCR 
with ammonia 
injection, steam 
injection and natural 
gas fuel or LPG 

Oxidation 
catalyst and 
natural gas 
fuel or LPG 

Oxidation catalyst and 
natural gas fuel or LPG 

Air inlet filter 
cooler, lube oil 
vent coalescer, 
and natural gas 
fuel or LPG. 

Utility quality 
natural gas fuel or 
LPG 

ppm = Parts per million by volume, dry basis, at 15% oxygen 
SCR = Selective catalytic reduction  
Source: SJVUAPCD, 1995 and CARB, 1999b. 

 

Table 8.1-10.  Summary of BACT Proposed for HEP CTG/HRSG 
 

Pollutant 
 

Control Technology 
Concentration 

ppm @ 15% O2 dry 
NOx Dry low NOx combustors and SCR with ammonia injection 2.5 
CO Effective combustion with oxidation catalyst 3.3 

VOC Effective combustion 2.5 
SOx Pipeline quality natural gas <0.1 
PM10 Pipeline quality natural gas Not Applicable 

 

Table 8.1-11.  Summary Rating (MW) of Recent NOx BACT Determinations for 
Combustion Turbine Generators Rated at Greater than 50 MW 

Name Location 
Rating 
(MW) Vendor, Model 

Emission 
Limita Control(s) 

Permit 
Date 

Sunrise  CA 165 GE 7FA 2.5 ppm DLN with SCR 4/00b 
Pittsburg CA 500 GE 7FA 2.5 ppm DLN with SCR 8/99 
Delta  CA 200 GE 7251FA 2.5 ppm DLN with SCR 2/00 
La Paloma CA 172 GE 7FA or ABB KA-24 2.5 ppm DLN and SCR 10/99 
High Desert CA 330 GE 7F 2.5 ppm SCR 5/00 
Sutter  CA 170 GE 7F or Westinghouse 

501F 
2.5 ppm DLN and SCR 4/99 

Brooklyn Navy Yard NY 115 Siemens V-84.2 3.5 ppm DLN and SCR 6/96 
SMUD CA 115 Siemens V-84-2 3.0 ppm DLN with SCR 12/94 
Hermiston 
Generating Co. 

OR  GE 7F 4.5 ppm DLN with SCR 12/95 

Portland Gen. 
Electric 

OR 225  4.5 ppm SCR 5/94 

Sithe IPP NY 160 GE 7 4.5 ppm DLN with SCR 11/92 
a  Based on 3-hour average. 
b  Final CEC permit has not been issued.  Date reflects when Determination of Compliance was issued. 
DLN = Dry low NOx combustor 
ppm = Parts per million by volume, dry basis, at 15% oxygen 
SCR = Selective catalytic reduction  
TBD = To be determined 
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 Of the current NOx control technologies, DLN and SCR with ammonia injection, 

and DLN and SCONOx™ are considered the two most effective technologies that could 

potentially achieve the proposed BACT NOx level of 2.5 ppmv (at 15% O2), 1-hour average.  

These two technologies were evaluated further to determine whether they are technically feasible 

alternatives for the HEP’s proposed gas turbine.  Other technologies, such as either SCR or DLN 

alone, or steam injection, have not achieved such low NOx levels in practice for gas turbines of a 

similar size to that proposed for the HEP. 

 

 SCONOx™, produced by Goal Line Environmental Technologies, is a new 

technology for reducing both NOx and CO from gas turbines.  SCONOx™ has achieved NOx 

emission concentrations as low as 2 ppm, while also achieving 90% CO reduction.  The system 

consists of a catalyst installed in the flue gas at a point where the temperature is between 280°F 

and 650°F.  NOx emissions are first oxidized to NO2 and then absorbed onto the catalyst.  A 

proprietary regenerative gas periodically desorbs the NO2 from the catalyst and reduces it to N2.  

The system does not use ammonia as a reagent.  CO emissions are reduced by the oxidation of 

CO to CO2. 

 

 Only two SCONOx™ systems have been installed.  The largest system has 

operated at the Federal Paperboard Plant owned by Sunlaw Cogeneration since December 1996.  

The unit is an LM2500 gas turbine and is approximately 32 MW in capacity, roughly one-half 

the capacity of the GE Frame 6FA combustion turbine.  Potential advantages of the SCONOx™ 

process include wide operating temperature flexibility and, simultaneous CO emission reduction.  

In addition, SCONOx™ does not use ammonia, eliminating the ammonia storage and 

transportation safety issues and the potential for ammonia slip or ammonia-based particulate 

formation. 

 

 However, SCONOx™ suffers from some major disadvantages.  The technology is 

being offered at substantially higher capital cost.  Replacement of the SCONOx™ precious metal 

catalyst is also more expensive than SCR.  Finally, the on-line catalyst washing system has not 

been adequately demonstrated on a commercial basis and there is no experience on Frame F-

sized gas turbines.  Only very recently has the technology been made “commercially” available 
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by ABB.  However, it remains unclear whether the “commercial” guarantees being offered are 

adequate.  Because the low NOx emission rates attainable on smaller turbines with SCONOx™ 

have not been “achieved in practice” on F-sized turbines, the technology does not represent 

BACT for F-sized turbines at this time. 

 

 On the other hand, SCR with ammonia injection systems for reduction of NOx 

emissions have been widely used in combustion turbine/HRSG applications for many years and 

are considered a proven technology, commercially available from several vendors.  The SCR 

process involves the injection of ammonia into the flue gas upstream of a catalyst.  The ammonia 

reacts with NOx in the presence of the catalyst.  The catalyst is not regenerated and requires 

periodic replacement, typically every three years.  SCR with ammonia injection has been used in 

numerous CTG/HRSG applications up to and including F Class units.  

 

 Dry Low NOx (DLN) combustion is a system design employed by several major 

turbine vendors.  Virtually all gas turbine manufacturers are continuing to research and improve 

on these advanced combustion technologies because they represent the most cost-effective NOx 

reduction approach.  The source of NOx emission from natural gas turbines is the thermal NOx 

formation reaction, which is very dependent on combustor design.  This reaction converts natural 

atmospheric nitrogen and oxygen to NOx at the high temperatures of combustion.  DLN 

combustion results in turbine exhaust NOx emission rates of 25 ppmvd (at 15% O2) or less. 

 

 As noted in Table 8.1-11, for large turbines that are similar in capacity to the HEP 

turbine, DLN and SCR have been permitted at NOx emissions of 2.5 to 4.5 ppm (at 15% O2).  

Thus, DLN with SCR with ammonia injection, designed to achieve a NOx emission limit of 2.5 

ppm (at 15% O2) on a one-hour average, is considered BACT.   

 

 CO Emissions Control.  CO emissions from the CTG/HRSG will be controlled 

by the use of a post-combustion oxidation catalyst to be located in the HRSG.  The HEP 

CTG/HRSG with CO oxidation catalyst is guaranteed to achieve 3.3 ppm (at 15% O2), except 

during startup and shutdown.  A review of recent BACT determinations in Table 8.1-12 indicates 

that the CARB BACT guideline CO emission limit of 6 ppmvd (at 15% O2) has been required of 
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recent projects.  The proposed BACT limit for the HEP CTG/HRSG more than satisfies the 

BACT requirements.  CO oxidizing catalysts have been used with natural-gas-fired turbines for 

over a decade.  CO catalysts operate at elevated temperatures within the HRSG.  

 

Table 8.1-12.  Summary of Recent Combustion Turbine VOC BACT Determinations 

Project Name State Date 
Rating 
(MW) 

CO BACT Level, ppm 
(at 15% O2) 

VOC BACT Level, 
ppm (at 15% O2) 

Sunrise  CA 11/99a 2-165 6 1.2 
Pittsburg CA 8/99 2-170 6/9b NA 
Delta CA 2/00 3-200 10 2 
La Paloma CA 10/99 4-172 6 0.4 
High Desert CA 5/00 2-330 4 1.0 
Sutter CA 3/99 2-170 4 1.0 
Source: Calpine, 1997 and CEC, 2000. 
a Final CEC permit has not been issued.  Date reflects when final DOC was issued. 
b CO emission limit increases from 6 to 9 ppm at reduced load. 

 

 VOC, SO2 and PM10 Emissions Control.  A summary of recent BACT 

determinations is provided in Table 8.1-12.  The proposed HEP BACT level of 2.5 ppmvd (at 

15% O2) for VOC control with effective combustion conforms with SJVUAPCD guidelines.  

The HEP VOC emissions are slightly higher than those of other recent projects because of the 

relatively large duct burner required to meet the cogeneration objectives of the project. 

 

 Sulfur dioxide and PM10 emissions will be controlled through the use of clean 

burning pipeline quality natural gas with a sulfur content of less than 0.25 gr/100scf.  This sulfur 

limit is lower than the CARB guideline of 1 gr/100scf and is consistent with historical BACT 

determinations and SJVUAPCD BACT guidelines. 

 

8.1.3.2 Assessment of BACT for Auxiliary Boiler 

 

 A review of SJVUAPCD Guideline 1.1.2 and historical BACT determinations of 

boilers rated 20 MMBTU/hr or greater indicates that boilers should be fired with natural gas and 

should achieve a NOx emission concentration of less than 9.0 ppmvd @ 3% O2 as BACT.  The 

proposed natural gas-fired auxiliary boiler rated at 133 MMBTU/hr, will be equipped with an 

ultra low NOx burner system and will achieve a NOx emission concentration of less than 9.0 
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ppmvd @ 3% O2.  The use of natural gas to fuel the auxiliary boiler satisfies the BACT 

guidelines for VOC and PM10 emissions.  Therefore, the design of the auxiliary boiler is 

considered BACT. 

 

8.1.3.3 Assessment of BACT for Emergency Generator 

 

 The HEP will use an emergency diesel-fired generator rated at 250 kW.  

SJVUAPCD BACT guidelines, historical BACT determinations, and other feasible technologies 

available for emergency diesel engines were reviewed for diesel driven emergency generators 

rated between 117 hp and 400 hp.  The information indicates that a certified NOx emission level 

of less than 7.0 g/bhp is accepted as BACT for control of NOx emissions.  Control of SO2 

emissions will be achieved by firing with low-sulfur (less than 0.05% by weight) diesel fuel in 

this application.  These emission levels are considered BACT. 

 

8.1.3.4 Assessment of BACT for Cooling Tower 

 

 After review of the U.S. EPA’s RBLC database and other BACT databases, it was 

determined that the only technology used to limit particulate emissions from cooling towers is 

the use of drift eliminators.  High-efficiency drift eliminators, which allow less than a 0.0006% 

drift rate, will be used on the cooling tower in this application as BACT.  This is consistent with 

the BACT determinations of other recent CEC projects. 

 

8.1.3.5 Fugitive Dust Control 

 

 Other controls that will be implemented at the HEP site include best achievable 

control measures (BACM) during construction.  Fugitive dust control measures stipulated by 

SJVUAPCD Rules 8010 and 8020 include the following: 

 

• Application of water or chemical stabilizers or other liquids, covering, paving, 
or compacting to control dust.  Such control(s) will attain a control efficiency 
of not less than 50% (based on data available from efficiencies attained under 
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similar conditions).  No BACM used will violate State Water Quality Control 
Board standards.   
 

• HEP construction activities will not cause visible dust of such opacity as to 
obscure an observer’s view to a degree equal to or greater than an opacity of 
40% for a period or periods aggregating more than three minutes in any one 
hour during construction.  

 

 The HEP proposes to use fugitive dust suppression with water to mitigate 

construction related emissions.  The use of chemical additives is not planned. 

 

8.1.4 Environmental Consequences 

 

 This section describes the analyses conducted to assess the potential air quality 

impacts from the HEP.  Emissions estimates are presented for construction and operation of the 

HEP.  Dispersion model selection and setup are also described (i.e., emissions scenarios and 

release parameters, building wake effects, meteorological data, and receptor locations) and 

results are presented for the dispersion modeling.  In addition, results are presented for the 

visibility modeling. 

 

8.1.4.1 Construction Emissions 

 

 The primary emission sources during construction will be heavy equipment and 

fugitive dust from disturbed areas resulting from site construction, gas line construction, and 

transmission line construction.  A particulate matter emission factor of 0.11 tons of PM10 per 

acre per month was used to estimate fugitive dust emissions (MRI, 1996).  The following 

amounts of acreage are expected to be disturbed during construction: 

 

• Months 1:   5.0 acres; 
 
• Months 2–5:  12.5 acres; 
 
• Months 6–7:  10.5 acres; and 
 
• Months 8–14:  5.0 acres. 
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 Based on this construction schedule, the worst-case construction emissions will 

occur between the second and fifth month of construction when 12.5 acres of land are disturbed.  

This results in uncontrolled emissions of approximately 1.38 tons of PM10 per month.  Assuming 

a 50% control efficiency from frequent water applications on active construction surfaces during 

hours of construction (or other equivalent dust suppression measures; see Section 8.1.3 for 

details on fugitive dust control measures), the controlled worst-case construction dust emissions 

are estimated to be 0.69 tons/month.  Annual average fugitive dust emissions are estimated to be 

approximately 0.44 tons/month, based on the average disturbed land acreage listed above for 

months 1 through 12 and assuming the same fugitive dust emission factor and control efficiency. 

 

 Another source of emissions during construction will be equipment exhaust.  

Equipment-specific emission factors were used to estimate emissions for all criteria pollutants 

(U.S. EPA, 1991).  Table 8.1-13 presents a list of equipment anticipated during construction, 

including the estimated numbers of each equipment type that are expected to operate during each 

month of construction.  Emissions from equipment will occur over a 14-month construction 

period.  

 

 The worst-case hourly, monthly, and annual emissions are presented in Table 8.1-

14.  Equipment activity is grouped based on the three areas of construction: HEP site; 

transmission line; and the gas line.  Construction emission calculations are provided in 

Appendix B. 

 

8.1.4.2 Operational Emissions 

 

 Estimated annual worst-case emissions for the HEP project are presented in Table 

8.1-15.  These estimates include emissions from the turbine/HRSG, cooling tower and 

emergency generator.  This section discusses the basis for the annual short-term emission  
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Table 8.1-13.  Estimated Construction Equipment and Schedule 
   Month 

Equipment 
Classification Equipment Type Fuel 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Air Compressor 
(185CFM) 

Diesel 1 3 5 5 5 4 4 2 2 2 2 2 1 0 Compressors 

Air Compressors 
(750CFM) 

Diesel 0 0 0 1 1 1 1 1 1 1 1 0 0 0 

Asphalt Paver, Cat AP-
800B 

Diesel 0 0 0 0 0 1 1 0 0 0 1 1 1 0 Paving 
Equipment 

Asphalt Compactor, Cat 
CB-514 

Diesel 0 0 0 0 0 1 1 0 0 0 0 0 0 0 

Cat CS-563, 145 hp Diesel 1 1 1 1 1 1 1 1 1 1 1 1 1 0 
Multiquip Jumping Jack 
MTR-80L, 3.3 hp 

Gas/Oil 2 5 5 5 7 6 6 4 4 4 4 2 2 0 
Compactors 

Multiquip Plate 
Compactor MVC-62H, 
4.6 hp 

Gas 2 5 5 6 7 6 6 4 4 4 2 2 2 0 

Concrete 
Vibrators 

North Rock, flex shaft 
vibrator 

Electric 0 0 2 2 2 2 2 2 2 2 2 0 0 0 

Bulldozer Cat D6U Diesel 1 2 2 2 1 1 1 1 1 1 1 1 0 0 
Excavator, 
Backhoe 

Cat 312 Diesel 1 3 3 3 3 2 2 1 1 1 1 1 0 0 

Excavator, 
Loader 

Cat 938F Diesel 1 1 1 1 1 1 1 0 0 0 0 0 0 0 

Excavator, 
Motor Grade 

Cat 140G Diesel 1 1 1 1 1 0 0 0 0 0 0 0 0 0 

Excavator, 
Trencher 

Cat E708 Diesel 0 0 1 1 1 1 1 1 0 0 0 0 0 0 

225 ton Manitowoc 
4100W 

Diesel 0 0 0 0 0 1 1 1 1 1 0 0 0 0 

150 ton Manitowoc Diesel 0 1 2 2 1 1 1 1 1 1 1 0 0 0 
40 ton Grove RT700B Diesel 0 1 1 1 1 1 1 1 1 1 1 0 0 0 

Cranes 

20 ton Grove RT400 Diesel 0 2 3 3 3 2 2 1 1 1 1 1 0 0 
Welders Multiquip BLW-300SS Diesel 0 3 3 6 6 5 5 4 4 4 4 4 4 0 
Trucks Water, International Diesel 1 1 1 1 1 1 1 1 1 1 1 0 0 0 
 Fuel, International Diesel 1 3 3 3 3 2 2 1 1 1 1 0 0 0 
 Ford Flatbed Diesel 1 3 3 3 3 2 2 1 1 1 1 1 1 1 
 Conc Pump, International Diesel 0 1 1 1 1 1 1 1 1 1 1 0 0 0 
 Dump Truck, 

International 
Diesel 1 1 1 1 1 1 1 1 1 1 1 1 1 0 

 Pickup Truck Gas 1 3 3 3 3 2 2 1 1 1 1 1 0 0 
Miscellaneous Cable Pulling Equipment Diesel 0 0 1 1 1 0 1 1 1 1 0 0 0 0 
 Scissor Lift Diesel 0 0 0 0 0 0 1 1 1 1 1 0 0 0 
 Forklift Diesel 0 2 2 2 2 1 1 1 1 1 1 1 1 1 
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Table 8.1-14.  Estimated Criteria Pollutant Emissions from Construction Equipment 
 VOC CO NOx SOx PM10 

Main Site and Switchyard Construction 
Worst-Case Hourly Emissions (lbs/hr)a 17.85 30.37 33.78 4.11 3.12 
Worst-Case Monthly Emissions (lbs/month)b 3,569 607 6,756 822 624 
Worst-Case Annual Emissions (tons/yr)c 16.9 29.0 33.9 4.0 3.1 
Natural Gas Line 
Worst-Case Hourly Emissions (lbs/hr)a 8.14 12.33 9.91 1.24 0.94 
Worst-Case Monthly Emissions (lbs/month)b 162 2,466 1,981 249 184 
Worst-Case Annual Emissions (tons/yr)c 4.6 7.1 5.5 0.7 0.5 
Transmission Line 
Worst-Case Hourly Emissions (lbs/hr)a 5.21 10.26 14.39 1.77 1.25 
Worst-Case Monthly Emissions (lbs/month)b 104 205 2,877 353 249 
Worst-Case Annual Emissions (tons/yr)c 2.0 3.7 4.8 0.6 0.4 
aWorst-case hourly emissions were estimated by dividing worst case monthly emissions by 200 hours.  Total emissions were multiplied by 75% 
based on the assumption that only 75% of the total equipment operating in a given month will operate simultaneously. 
bUsing the estimated construction schedule, monthly emissions were estimated for each piece of equipment assuming 200 hours of use per month.  
Total emissions were multiplied by 75% based on the assumption that only 75% of the total equipment operating in a given month will operate 
simultaneously. 
cWorst case annual emissions were estimated by summing emissions for each 12 month period (i.e., months 1-12, 2-13, etc.) during the 15 month 
construction period and taking the maximum emissions for the worst 12-month period (i.e., month 1-12).  Total emissions were multiplied by 75% 
based on the assumption that only 75% of the total equipment operating in a given month will operate simultaneously. 

 

 

Table 8.1-15.  HEP Worst-Case Annual Emissions 
Pollutant Emissions (tons/year)a,b 

VOC 23.4 
CO 86.9 
NOx 40.5 
SO2 1.39d 

PM10 28.8c,d 

a Turbine/HRSG, cooling tower and emergency generator emissions included.  
b Turbine/HRSG operating emissions include 243 startup and shutdown events with the balance of the time operating at 100% load at an 
annual average condition of 63° F. 
c Turbine/HRSG PM10 emissions are calculated from emissions rates provided by equipment vendors.  These emissions include both filterable 
(front-half) and condensable (back-half) particulates. 
d Condensable PM10 and SO2 reflect a maximum fuel sulfur content of 0.25 grains per 100 standard cubic feet. 
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estimates for each source.  Auxiliary boiler emissions are not included in the worst-case annual 

emissions because the auxiliary boiler will only operate when the CTG/HRSG is down.  

Emissions and calculations for all scenarios are contained in Appendix B. 

 

 Turbine/HRSG.  Two gas turbine operational modes were evaluated to assess 

worst-case emissions from the gas turbine and HRSG: base-load and startup/shutdown modes.  

Hourly emission rates were calculated from equipment vendor estimates for two load conditions 

(60% and 100%) and at a range of three ambient temperatures (15º F, 63º F, and 115º F).  Hourly 

emission rates at 100% and 60% load without the duct burner firing were also provided.  These 

are presented in Table 8.1-16.  Emission rates include the effect of ammonia injection and SCR 

emission controls.  Worst-case hourly emissions occur at 100% load with the duct burner firing, 

when ambient temperature is lowest (i.e., 15º F). 

 

 Expected hourly emission rates for NOx, CO and VOC during startup and 

shutdown events are summarized in Table 8.1-17.  These emission rates were included in the 

evaluation of HEP short- and long-term emissions estimates because startup and shutdown 

events are expected to generate higher emission rates than base-load operating conditions.  These 

worst-case emission estimates are included in Appendix B. 

 

 Based on Table 8.1-17, NOx and CO 1-hour emission rates are highest during cold 

startup.  The maximum 8-hour CO emission rate is based on one cold startup (185 minutes) with 

the remainder of the 8-hour period (i.e., 4 hours 55 minutes) at 100% operating load, with duct 

burners firing, at 15º F ambient temperature.  SO2 and PM10 emission rates are directly related to 

fuel consumption rate, and are therefore maximized at 100% load conditions and cold ambient 

temperature (i.e., 15º F).  

 

 To assess worst-case annual emissions, it is estimated that the turbine would 

experience 3 hot startups, 20 cold startups, 20 warm startups, 200 gas turbine hold starts and 243 

shutdowns per year (total time: 493 hours and 15 minutes).  For NOx, however, emissions for 

only 20 cold starts and 20 shutdowns per year (71 hours and 45 minutes) were included because  
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Table 8.1-16.  Criteria Pollutant Emission Rates for the Turbine with SCR and Oxidation 
Catalyst During Normal Operation (pounds per hour) 

Ambient Temperature 
CTG Load Duct Firing Pollutant 15º F 63º F 115º F 

VOC 4.3 3.2 3.4 
CO 8.1 7.2 6.6 
NOx 10.0 9.2 8.5 
SO2 0.34 0.31 0.29 

100% Maximum 

PM10 7.1 6.5 6.0 
      

VOC -- 0.6 -- 
CO -- 3.3 -- 
NOx -- 6.9 -- 
SO2 -- 0.22 -- 

100% None 

PM10 -- 4.9 -- 
      

VOC 0.5 0.5 0.4 
CO 2.7 2.5 2.3 
NOx 5.4 5.0 4.7 
SO2 0.17 0.16 0.15 

60% None 

PM10 3.0 2.8 2.6 
 

Table 8.1-17.  Criteria Pollutant Emission Rates for the HEP Turbine During Startup and 
Shutdown 

GT Hold Startup Cold Startup Warm Startup Hot Startup Shutdown 
80 minutes 185 minutes 120 minutes 70 minutes 30 minutes 

Pollutant 
Max 
lb/hr 

Total 
lb/event 

Max 
lb/hr 

Total 
lb/event

Max 
lb/hr 

Total 
lb/event 

Max 
lb/hr 

Total 
lb/event 

Max 
lb/hr 

Total 
lb/event

NOX 6.00 8.00 12.62 38.90 7.80 15.60 9.09 10.60 6.80 3.40 
CO 208.65 278.20 638.82 1,970 246.65 493.30 97.80 114.10 76.60 38.30 
VOC 40.05 53.40 97.65 301.10 45.70 91.40 17.06 19.90 12.40 6.20 

 

after start-up mode emissions are less than normal operating emissions rates.  The turbine is 

assumed to operate at 100 percent load with maximum duct burner firing and an annual average 

temperature of 63º F for the remaining hours of the year.  To be conservative, no turbine 

downtime is considered. 

 

 Auxiliary Boiler.  The auxiliary boiler will only operate when the turbine/HRSG 

is down and a standby source of steam is required.  Auxiliary boiler emissions are based on 
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3,844.5 hours of operation per year.  NOx and CO emissions are based on 9 ppm NOx and 10 

ppm CO concentrations based on low NOx burner BACT control levels.  Emissions of SO2, PM10 

and VOC are based on emission factors for natural gas external combustion from U.S. EPA AP-

42 Section 1.4.  A summary of auxiliary boiler emissions is presented in Table 8.1-18.  To avoid 

double counting emissions, the auxiliary boiler emissions are not included in the HEP annual 

summary presented in Table 8.1-15 because turbine/HRSG emissions are greater than auxiliary 

boiler emissions and both will not operate simultaneously.  Emissions and calculations are 

included in Appendix B. 

 

Table 8.1-18.  Auxiliary Boiler Emissions 
 Emission Factor Emissions 

Pollutanta (lb/MMBtu) lb/hr lb/day ton/yrb 

NOx 1.10E-02 1.46 35.1 2.8 
CO 7.50E-03 9.98E-01 23.9 1.9 
PM10 7.45E-03 9.91E-01 23.8 1.9 
SO2 5.88E-04 7.82E-02 1.9 0.2 
VOC 5.39E-03 7.17E-01 17.2 1.4 
aNOx emissions based on 9ppm @ 3% O2 dry.  CO based on 10 ppm @ 3% O2 dry.  Emission Factors (except 
NOx and CO) from U.S. EPA AP-42, Tables 1.4-1 to 1.4-4.  2/98. 
b Annual emissions based on 3,844.5 hours of operation. 

 

 Cooling Tower.  PM10 emissions from the cooling tower were based on an 

analysis of the concentration of the total dissolved solids (TDS) in the cooling water, 5 cycles of 

concentration and a drift rate of 0.0006%.  Cooling tower PM10 emissions were estimated to be 

0.1 lb/hr, for a total of 2.41 lb/day and 0.44 ton/yr.  Emissions and calculations are included in 

Appendix B. 

 

 Emergency Diesel Generator.  The HEP will include a 250 kW emergency 

diesel generator that will operate for 15 minutes per week for reliability confirmation and up to 

an additional 16 hours per year during periods of HEP maintenance or when PG&E service is not 

available (29 hours of operation total per year).  Emissions were estimated based on hourly 

emission rates provided by the manufacturer for NOx, CO, PM10 and VOC.  SO2 emissions were 

estimated using an emission factor for stationary diesel engines from U.S. EPA AP-42 Section 

3.3.  Annual emissions from the emergency generator included in the HEP summary in Table 
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8.1-15 are based on 29 hours of operation per year.  Emissions and calculations for the 

emergency diesel generator are included in Appendix B. 

 

8.1.4.3 Air Dispersion Modeling 

 

 The purpose of the air dispersion modeling analysis is to demonstrate that air 

emissions from the HEP will not cause or contribute to exceeding any state or federal AAQS and 

will not negatively impact visibility in Class I areas.  The modeling addresses emissions from 

construction activities and routine plant operations.  The impacts from construction activities 

include fugitive dust and emissions associated with combustion by-products from diesel- and 

gasoline-fueled equipment.  The impacts from routine plant operations are associated with 

combustion by-products from the turbine/HRSG and the auxiliary boiler, and particulate 

emissions from the cooling tower.  Separate modeling analyses were performed for the 

construction and the plant operation sources because they will occur during different time 

periods.  The modeling approach for assessing the HEP impacts is discussed below. 

 

 Model and Model Options.  The modeling was conducted using the U.S. EPA’s 

Industrial Source Complex (ISC) model (Version 99155) for both construction and turbine 

emissions (U.S. EPA, 1995b).  The short-term model version, ISCST3, was used for modeling 

concentrations of pollutants having short-term (i.e., 1-, 3-, 8-, and 24-hour) ambient standards.  

The ISCST3 model is the most appropriate model because it is a U.S. EPA guideline model for 

plume dispersion in flat, simple terrain.  For pollutants having both short-term and annual 

standards (i.e., NO2, SO2, and PM10), modeling was conducted using ISCST3 with the PERIOD 

option to predict impacts on the annual standard.  The ISCST3 model was run with the following 

additional options: 

 

• Final plume rise at all receptors; 
 
• Stack-tip downwash; 
 
• Buoyancy-induced dispersion; 
 
• Calms processing; 
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• Default wind profile exponents; 
 
• Default vertical potential temperature gradients; and 
 
• Rural dispersion coefficients. 

 

 Building Wake Effects.  The effect of building wakes (i.e., downwash) on the 

stack plumes was evaluated for the routine plant operating emissions (downwash is not 

applicable to area sources, i.e., construction activities) in accordance with U.S. EPA guidance 

(U.S. EPA, 1985).  Direction-specific building data were generated for stacks below good 

engineering practice (GEP) stack height using U.S. EPA's Building Profile Input Program (BPIP) 

(Version 98086 [U.S. EPA, 1995c]).  Seventeen buildings and large pieces of equipment from 

the existing GWF power plant and the proposed HEP layout were included in the analysis 

(Figure 8.1-5).  The results of the BPIP analysis were included in the ISCST3 input files to 

assess downwash effects.  The ISCST3 model considers direction-specific downwash using both 

the Huber-Snyder and Schulman-Scire algorithms as evaluated in the BPIP program.  Input and 

output files for the BPIP analysis are included in Appendix B. 

 

 Meteorological Data.  Hanford area meteorological data from Naval Air Station 

(NAS) Lemoore was recommended by and obtained from the SJVUAPCD.  Data for 1968 was 

used in the modeling analysis at the request of the SJVUAPCD. 

 

 Receptor Locations.  Receptors were placed at off-site locations to evaluate the 

impacts of the HEP (Figures 8.1-6 and 8.1-7).  Receptor spacing was determined according to a 

receptor’s distance from the property boundary.  To ensure that the location of highest impact 

was identified, receptor spacing was closest at the proposed GWF property boundary and 

increased with distance.  Receptors were placed out to 10 kilometers (km) from the property 

boundary.  The following receptor spacing was used in the modeling analysis: 

 

• 25-meter spacing extending from the property boundary out to 100 meters; 
 
• 100-meter spacing within 1 km of the property boundary; 
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• 500-meter spacing within 1 to 5 km of the property boundary; and, 
 
• 1,000-meter spacing within 5 to 10 km of the property boundary. 

 

 The receptor locations were designated using Universal Transverse Mercator 

(UTM) coordinates.  Receptor elevations were obtained from United States Geological Survey 

(USGS) 7.5-minute electronic data. 

 

 Emission Scenarios.  The modeling for the HEP required the determination of 

worst-case emissions scenarios for the following averaging periods and pollutants to demonstrate 

compliance with AAQS: 

 

• 1-hour for CO, NO2, and SO2; 
 
• 3-hour for SO2; 
 
• 8-hour for CO; 
 
• 24-hour for PM10 and SO2; and 
 
• Annual for PM10, NO2, and SO2. 

 

 Construction Impact Modeling.  For construction activities, it was assumed that 

the combustion equipment emissions occur in the area of the construction zone within the HEP 

property boundary.  The worst-case emission scenarios were used to model the construction 

equipment impacts (see Table 8.1-14).  The construction of the transmission and natural gas lines 

were not modeled because their emissions are less than the emissions from the HEP site 

construction.  

 

 Due to the large amount of construction equipment needed for the HEP, it was 

necessary to define a representative source or sources.  It was assumed that the emissions will be 

uniformly emitted from four point sources within the construction zone.  PM10 emissions from 

fugitive dust generated at the man site were modeled as an area source.  The area source was 
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placed around the construction area.  The emissions scenarios and release parameters for the 

construction activities are presented in Table 8.1-19. 

 

Table 8.1-19.  HEP Construction Release Parameters 
 Stack Characteristics (for the Construction Zone)  
 

Emissions Scenario 
Stack Height 

(m) 
Stack Diameter

(m) 
Exhaust Temp 

(K) 
Exhaust 

Velocity (m/s)
Construction Equipmenta 3 0.127 533 18 
     
 

Emissions Scenario 
Release Height 

(m) 
East-West 

Distance (m) 
North-South 
Distance (m) 

 

Fugitive Dust 1.5 130 110  
aThe data shown represent the surrogate stack and release parameters for four release points. 

 

 NO2 impacts were estimated using the ozone limiting method (OLM).  The 

highest 1-hour ambient ozone concentration recorded at the Hanford, South Irwin Street 

monitoring station from the most recent 3 years (287.5 µg/m3) was applied to each hour.  This is 

a conservative application of OLM because it assumes that the maximum ozone concentration 

occurs every hour for the entire year. 

 

 Turbine Impact Screening Modeling.  Screening modeling was performed to 

determine which turbine operating modes (i.e., load level, duct burner firing, ambient 

temperature) produced “worst-case” impacts for each pollutant and averaging time.  The ISCST3 

model (Version 99155) was used for screening modeling.  For the screening analysis, the model 

was configured with 1968 meteorological data from NAS Lemoore, building wake information 

and the receptor grid previously described. 

 

 The model simulated natural gas combustion emissions from one 12.5-foot-

diameter (3.81-m), 80-foot-tall (24.38-m) stack.  The stack was modeled as a point source at its 

proposed location.  The stack parameters for each operating mode are shown in Table 8.1-20.  

Table 8.1-20 also details the screening modeling results for the seven combustion turbine 

operating conditions.   
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Table 8.1-20.  Turbine Stack Parameters and Screening Results 

HRSG Firing Unfired Fired Fired Fired Unfired Unfired Unfired
CTG Load Level 
(% of Base Load) 100% 100% 100% 100% 60% 60% 60% 

Ambient Temperature, F 63 63 15 115 15 115 63 
Stack Exit Temperature, K 411 367 374 369 414 398 398 
Stack Exit Velocity, m/s 21.5 19.5 21.3 18.5 17.4 14.6 15.5 
        

Dispersion Impacts [µg/m3]/[g/s] 
1-hr 5.49 8.44 7.4 8.58 6.46 9.88 8.65 
3-hr 1.89 2.89 2.54 2.93 2.51 4.04 3.525 
8-hr 1.02 1.57 1.373 1.603 1.46 2.04 1.87 
24-hr 0.408 0.631 0.551 0.643 0.585 0.816 0.75 
Annual 0.0384 0.063 0.0536 0.064 0.047 0.063 0.059 
 

 For analysis of worst-case, short-term impacts (1-, 3- and 8-hour averages), the 

turbine emissions were modeled in a startup mode (60% load with no duct firing).  Based on the 

screening results, stack parameters from startup at 115° F ambient temperature simulate worst-

case dispersion.  Pollutant emission rates for cold startups (summarized in Table 8.1-17) were 

applied to these dispersion impacts to represent worst-case, short-term impacts of CO and NO2.  

The worst-case SO2 emission rates from 100% load were applied to these dispersion impacts to 

determine worst-case, short-term impacts of SO2. 

 

 24-hour and annual average impacts assume stack parameters for turbine 

operation at 100% load, maximum duct firing at 63° F ambient temperature.  These conditions 

represent routine sustained operation.  Annual emission estimates applied to these dispersion 

impacts include 493 hours and 15 minutes of startup/shutdown emissions, as discussed 

previously in Section 8.1.4.2. 

 

 Refined Modeling.  Refined modeling was performed to identify offsite criteria 

pollutant impacts from operational emissions of the proposed project.  The modeling was 

performed as previously described.  However, in addition to the turbine/HRSG, the auxiliary 

boiler and cooling tower were also included in the refined modeling analysis.  Emissions from 
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the auxiliary boiler were modeled separately from the turbine and cooling tower for 1-, 3-, 8- and 

24-hour averaging times because the auxiliary boiler will not operate when the turbine operates. 

 

 The auxiliary boiler was included with the turbine and cooling tower for the 

annual averaging period.  The auxiliary boiler is assumed to operate 3,844.5 hours per year, and 

the turbine operates only when the auxiliary boiler is warming up or is not in operation (5,317 

hours).  Auxiliary boiler emission rates are given in Table 8.1-18. 

 

 Annual NO2 impacts were estimated using the ambient ratio method (ARM) with 

the U.S. EPA default ambient ratio of 0.75 applied to the ISCST3 model results. 

 

 Fumigation Analysis.  Fumigation occurs when a plume that was originally 

emitted into a stable layer of air is mixed rapidly to ground-level when unstable air below the 

plume reaches plume level.  Fumigation can cause very high ground-level concentrations.  

Fumigation can occur during the break up of the nocturnal radiation inversion by solar warming 

of the ground surface (inversion break-up fumigation).  Such conditions are short-lived and are 

typically compared only with 1-hour standards.  A fumigation analysis was performed using the 

U.S. EPA SCREEN3 model (Version 96043).  

 

8.1.4.4 Compliance with Ambient Air Quality Standards 

 

 Air quality impacts associated with the HEP emissions are compared to the 

applicable short-term and long-term AAQS in this subsection.  The impacts from construction 

activities and routine plant operations are evaluated separately because they will occur during 

different time periods and represent different sources.  ISCST3 model results for each averaging 

time were added to the maximum background concentrations obtained from the most recent three 

years of air quality data (i.e., 1996–1998).  These background air quality data are presented in 

Section 8.1.2.2. 
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 The maximum air quality impacts are compared with the most stringent state or 

federal AAQS.  Tables 8.1-21 and 8.1-22 summarize modeling results for construction and 

operation, respectively.  The worst-case air quality impacts are plotted in the isopleth maps 

shown in Figures 8.1-8 through 8.1-17 (NO2, CO, PM10, and SO2 impacts).   

 

Table 8.1-21.  HEP ISCST3 Modeling Results—Construction Activities 

UTM Coordinates 

Pollutant 
Averaging 

Period 

Maximum 
Modeled 
Impact 
(μg/m3) 

Background 
(μg/m3)a 

Total Predicted 
Concentration 

(μg/m3) 

Lowest 
AAQS 
(μg/m3) East (m) North (m) 

1-hour 2,692 11,451 14,143 23,000 262,395 4,016,865 CO 
8-hour 1,157 7,821 8,978 10,000 262,343 4,016,892 

 
1-hour 575b 162 737 470 262,395 4,016,865 NO2 

Annual 50.7 26 76.7 100 262,345 4,016,865 
 

24-hour 143 146 289 50 262,241 4,017,020 PM10 

Annual 49.5 46 95.5 30 262,318 4,016,892 
 

1-hour 274 39 313 655 262,395 4,016,865 
3-hour 176 26 202 1,300 262,245 4,016,842 

24-hour 61.5 24 85.5 105 262,343 4,016,892 

SO2 

Annual 4.7 5.2 9.9 80 262,345 4,016,865 
a Background represents the maximum value measured at Hanford, South Irwin Street or Fresno, 1st Street, 1996-1998. 
b Results based on OLM applied with maximum ambient ozone concentration of 287.5 µg/m3. 
 
AAQS = Most stringent ambient air quality standard for the averaging period. 
OLM = Ozone limiting method 
NA = Not applicable 
m = meters 
μg/m3 = micrograms per cubic meter 
CO = carbon monoxide 
NO2 = nitrogen dioxide 
PM10 = particulate matter less than or equal to 10 microns in diameter 
SO2 =  sulfur dioxide 
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Table 8.1-22.  HEP ISCST3 Modeling Results—Routine Plant Operations 

UTM Coordinates 
Pollutant 

Averaging 
Period 

Maximum 
Impact 
(μg/m3) 

Background 

(μg/m3)a 

Total Predicted 
Concentration 

(μg/m3) 

Lowest 
AAQS 
(μg/m3) East (m) North (m) 

Annual Impacts-Auxiliary Boiler, Turbine and Cooling Tower 
NO2

* Annualb 0.68 26 27 100 262,293 4,016,892 

PM10
*
 Annual 0.63 46 47 30 262,293 4,016,892 

SO2
* Annual 0.05 5.2 5.2 80 262,293 4,016,892 

Short-Term Impacts-Turbine and Cooling Tower 
1-hour 795.6 11,451 12,247 23,000 262,320 4,017,045 CO* 
8-hour 64.4 7,821 7,885 10,000 262,395 4,017,070 

 
NO2 1-hour 15.7 162 178 470 262,320 4,017,045 

 
PM10 24-hour 0.63 146 147 50 262,363 4,016,916 

 
1-hour 0.43 39 39 655 262,320 4,017,045 
3-hour 0.17 26 26 1,300 262,318 4,016,892 

SO2 

24-hour 0.04 24 24 105 262,395 4,017,070 
Short-Term Impacts–Auxiliary Boiler Only 

1-hour 140.9 11,451 11,592 23,000 262,291 4,017,020 CO 
8-hour 31.0 7,821 7,852 10,000 262,191 4,017,020 

 
NO2

* 1-hour 205.7 162 368 470 262,291 4,017,020 
 

PM10
* 24-hour 20.8 146 167 50 262,191 4,017,020 

 
1-hour 11.02 39 50 655 262,291 4,017,020 
3-hour 4.95 26 31 1,300 262,191 4,017,020 

SO2
* 

24-hour 1.64 24 26 105 262,191 4,017,020 
* Worst-case impact for applicable averaging time. 
a Background represents the maximum value measured at Hanford, South Irwin Street or Fresno, 1st Street, 1996-1998. 
b Results used ARM with default ratio of 0.75  to estimate NO2 impacts. 
 
AAQS = Most stringent ambient air quality standard for the averaging period. 
ARM = Ambient Ratio Method 
NA = Not applicable 
m = meters 
μg/m3 = micrograms per cubic meter 
CO = carbon monoxide 
NO2 = nitrogen dioxide 
PM10 = particulate matter less than or equal to 10 microns in diameter 
SO2 =  sulfur dioxide 
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Figure 8.1-8.  HEP, Predicted Annual NO2 Impacts from Turbines 
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Figure 8.1-9.  HEP Predicted 1-Hour NO2 Impacts from Turbines 
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 Construction Activities.  Construction emissions are of a temporary nature and 

will not coincide with emissions from plant operations.  The maximum air quality impacts from 

construction activities were predicted to occur along the northeastern boundary of the facility.  

Although short-term NO2 and daily and annual PM10 exceedances are predicted during 

construction activities, these emissions are only temporary.  Such temporary emissions are not 

typically regulated, consistent with previously permitted projects.  Construction mitigation 

measures, described in Section 8.1.3, will be used to minimize impacts from temporary 

construction emissions. Construction modeling outputs are included in Appendix B. 

 

 Routine Plant Operations.  Maximum modeled impacts due to plant operation 

emissions would not cause a violation of any federal or state AAQS and would not significantly 

contribute to the existing violations of the PM10 standards.  The location of maximum impact for 

all criteria pollutants and averaging times are indicated by a star symbol on Figures 8.1-8 through 

8.1-17.  Maximum impacts generally were predicted to occur near the facility’s eastern fenceline 

in the Kings Industrial Park.  

 

 Fumigation impacts were estimated as described in Section 8.1.4.3 and are all 

below applicable short-term AAQS.  The fumigation impacts are summarized in Table 8.1-23. 

 
Table 8.1-23.  HEP Fumigation Impacts (1-hour) 

Source 
SCREEN3 Inversion 1-
hr Result [µg/m3]/[g/s] 

Emission 
Rate (g/s) 

Maximum 
Impact (µg/m3)

Background 
(µg/m3) Total 

Lowest 
AAQS 

GasTurbine/HRSG      
CO 2.671 80.49 215 11,451 11,666 23,000 
       
NO2 2.671 1.59 4.25 162 168 470 
       
SO2 2.671 0.04 0.12 39 39 655 
 2.671 0.04 0.10 39 39 1,300 
       
Auxiliary Boiler      
CO 19.14 0.13 2.41 11,451 11,453 23,000 
       
NO2 19.14 0.18 3.53 162 165 470 
       
SO2 19.14 9.86E-03 0.19 39 39 655 
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 Impacts for Nonattainment Pollutants and their Precursors.  HEP impacts for 

the nonattainment pollutants (PM10 and ozone) and their precursors (NOx, VOC, and SO2) will 

be mitigated by emission offsets.  The offsets have not been accounted for in the modeled 

impacts noted above.  Thus, the HEP’s modeled impacts significantly overestimate actual project 

impacts because they do not account for the effect of removing PM10, NOx, VOC, and SO2 from 

the San Joaquin Valley air shed. 

 

8.1.4.5 Compliance with PSD Increments  

 

 The HEP is exempt from PSD requirements because the existing GWF facility is 

not a major source.  However, the addition of the HEP will make the combined facility a major 

source.  As such, future modifications that exceed established de minimis thresholds will be 

subject to PSD permitting requirements. 

 

8.1.4.6 Air Quality Related Value Impacts - Visibility  

 

 Specific national parks, wilderness areas and national monuments are designated 

as Class I areas and are protected by PSD regulations.  The PSD regulations require an 

assessment of the impacts of major sources on air quality-related values (AQRVs) in Class I 

areas.  AQRVs include: 

 

• Visibility, 
 
• Terrestrial resources (e.g., vegetation, geological features, wildlife); and 
 
• Aquatic resources (e.g., lakes, streams, aquatic biota). 

 

 Although the HEP is not subject to PSD requirements, AQRVs were investigated 

to ensure that nearby Class I areas are not affected by the HEP.  As the Federal Land Manager 

(FLM) for the two closest Class I areas (i.e., Sequoia National Park and Kings Canyon National 

Park), the National Park Service is responsible for establishing the AQRVs for each area.  The 
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FLM has the legal responsibility for identifying and describing AQRVs in each Class I area and 

for defining each AQRV’s limit of acceptable change (LAC).  

 

 Effects on Visibility.  The CAA established the importance of visibility for Class 

I areas by declaring a goal to prevent future visibility impairment and remedy existing visibility 

impairment due to man-made air pollution.  The CAA also specifically requires that visibility be 

addressed as an AQRV within all Class I areas.  

 

 To quickly assess the potential impact of individual plumes on visibility, U.S. 

EPA has developed a plume visual impact screening model (VISCREEN) that accounts for 

specific transport and dispersion conditions (U.S. EPA, 1992).  Level I and Level II screening 

levels can be conducted using VISCREEN.  If the Level I and Level II analyses fail, then more 

sophisticated visibility models are needed to conduct a more complex Level III analysis. 

VISCREEN uses two scattering angles (θ) to calculate potential plume visual impacts.  The 

scattering angle is the angle between direct solar radiation and the line of sight.  Thus, if an 

observer is looking directly at the sun, then θ equals 0°; if the observer is looking away from the 

sun, then θ would equal 180°.  The first scattering angle (θ = 10°) represents the forward scatter 

case, where the plume is likely to be the brightest; the second scattering angle (θ = 140°) 

represents the backward scatter case, where the plume is likely to be the darkest. 

 

 The impacts of the HEP on visibility at Sequoia and Kings Canyon National Parks 

were assessed using the VISCREEN model.  The two national parks were treated as one unit 

because the northern boundary of Sequoia National Park is contiguous with the southern 

boundary of Kings Canyon National Park and visibility data is not available for Kings Canyon 

National Park.  Details of this analysis are located in Appendix B.  VISCREEN requires 

emission rate inputs for five “visibility species” (i.e., directly emitted PM10, NOx, directly 

emitted NO2, soot or elemental carbon, and directly emitted sulfate) and a maximum background 

visual range.  For this project, worst case hourly emission rates for PM10 and NOx were used.  

The remaining three species were assumed to be negligibly small for natural gas fired 
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combustion equipment.  The background visual range for Sequoia National Park is 152 km 

(IMPROVE, 1995). 

 

 For Level I screening, conservative meteorological conditions (i.e., F stability 

class and a 1.0 m/s wind that persists for 12 hours) were used to estimate worst-case plume 

visual impacts.  As shown in Table 8.1-24, Level I screening for the Sequoia and Kings Canyon 

National Parks passed for all screening criteria.  Because Level I screening passed for the nearest 

Class I area, more detailed Level II screening was not necessary. 

 
Table 8.1-24.  Level I Visual Effects Screening Analysis for Sequoia and Kings Canyon 

National Parks 
Input Emissions  
Particulates 171.81 lb/day 
NOx (as NO2) 249.92 lb/day 
Primary NO2 0.00 lb/day 
Soot 0.00 lb/day 
Primary SO4 0.00 lb/day 
 
Transport Scenario Specifications 
Background Ozone 0.04 ppm 
Background Visual Range 152 km 
Source-Observer Distance 72.0 km 
Minimum Source-Class I Distance 72.0 km 
Maximum Source-Class I Distance 136.0 km 
Plume-Source-Observer Angle 11.25 degrees 
Stability Class F (6) 
Wind Speed 1.00 m/s 
 
Maximum Visual Impacts INSIDE Class I Area 
 ΔE Contrast 
Background Theta Azimuth Distance Alpha Criteria Plume Criteria Plume 
SKY 10.0 140.0 96.2 29.0 2.00 0.193 0.05 0.003 
SKY 140.0 140.0 96.2 29.0 2.00 0.047 0.05 -0.002 
TERRAIN 10.0 84.0 72.0 84.0 2.00 0.297 0.05 0.003 
TERRAIN 140.0 84.0 72.0 84.0 2.00 0.027 0.05 0.001 
         
 

 Terrestrial Resources.  The results of the visibility analysis discussed above are 

regarded as indicators of the potential impact to all AQRVs at the Sequoia and Kings Canyon 

National Parks Class I areas.  No impacts to other AQRVs at the Sequoia and Kings Canyon 
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National Parks Class I areas are expected because the results of the visibility analysis show no 

impact.  Because the Sequoia and Kings Canyon National Parks is more than 70 km away from 

the project site, impacts to soil and vegetation there would be negligible based on the impacts 

near the project site. 

 

 Adverse effects of project emissions on wildlife are not expected.  The NAAQS 

and CAAQS are established to protect the health of people who are the most susceptible to air 

pollutants.  Because impacts from the project’s air emissions have been demonstrated to be 

below significance levels, no adverse impacts to wildlife are expected. 

 

 Aquatic Resources.  A significant effect of NOx and SO2 emissions on aquatic 

resources is nitrogen and sulfur deposition and subsequent acidification.  However, because any 

increased nitrogen and sulfur deposition due to the proposed project would be minimal, impacts 

to water acid neutralizing capacity (ANC) and pH, and, therefore, acidification or eutrophication, 

are not likely to occur. 

 

8.1.4.7 Cumulative Impacts Modeling Protocol 

 

 CEQA requires an analysis to determine the cumulative impacts of the HEP and 

other projects.  For purposes of the CEC analysis, projects within a 6-mile radius that have 

received construction permits but are not yet operational or that are in the permitting process will 

be considered.  The cumulative impact analysis will assess whether estimated emissions 

concentrations may cause or contribute to a violation of any ambient air quality standard.  The 

cumulative impact analysis will be performed in coordination with the CEC staff as described 

generally below. 

 

 SJVUAPCD will be requested to provide a listing of facilities that are permitted 

within a 6-mile radius of the HEP but not yet in operation that should be considered in the 

cumulative impact analysis.   
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 Detailed data from SJVUAPCD’s permit files for the appropriate facilities will 

then be used to model their impacts using the ISCST3 model.  The model will be executed using 

the SJVUAPCD-recommended 1968 Lemoore meteorological data and the options previously 

identified for project modeling.  HEP sources will be modeled as a separate group in order to 

isolate and compare the HEP impacts relative to the other facilities’ impacts.  For all sources 

included in the cumulative modeling, the typical operating mode will be assessed. 

 

 The results of the cumulative impact analysis will be reported under separate 

cover.  Given that the HEP impacts have been demonstrated to be well below the significance 

levels, it is anticipated that the results of the cumulative impact analysis will also be well below 

significance levels. 

 

8.1.5 Emission Offset Requirements 

 

 SJVUAPCD rules require that emissions from the HEP be offset by emission 

reductions.  These offset requirements are implemented under SJVUAPCD Rule 2201. 

 

 Table 8.1-25 summarizes the offset requirements specified by Rule 2201 that are 

applicable to the HEP.  As shown in Table 8.1-25, the HEP will trigger Rule 2201 offset 

requirements for NOx, VOC, PM10, and SO2 emissions because the NSR balance for the existing 

GWF plant is already above the threshold for each pollutant.  Emissions offsets for the existing 

plant operation have already been provided for NOx and SO2.  CO emissions from the HEP will 

also exceed the NSR offset threshold.  Rule 2201 Section 4.2.1.1 exempts the HEP from CO 

offset requirements because the air quality modeling contained in Section 8.1.4 shows that the 

HEP will not cause or contribute to a violation of any applicable California or federal AAQS.  

Nevertheless, GWF intends to provide offsets for HEP CO emissions as an additional air quality 

benefit of the project.  

 

 The HEP emissions offset requirements in Table 8.1-25 generally reflect the 

increases associated with the HEP alone.  In the case of PM10, an incremental emissions increase 

of 1.3 lb/day from a prior GWF permitting action will be added to the HEP offset requirements. 
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Table 8.1-25.  Rule 2201 Emission Offset Requirements for the HEP 

Pollutant 
Attainment 

Status 
Rule 2201 Offset 

Threshold 
Existing HEP New 

Source Review Balance 
Projected New 
HEP Emissions 

HEP Emission 
Offset 

Requirements 
NOx A/NAa 10 ton/yr 44.71 ton/yr 40.5 ton/yrc 40.5 ton/yr 
VOC NAb 10 ton/yr 10.95 ton/yr 23.4 ton/yrc 23.4 ton/yr 
PM10 NA 80 lb/day 81.3 lb/day 171.8 lb/dayd 28.8 ton/yr 
SO2 A 150 lb/day 245 lb/day 8.4 lb/dayd 8.4 ton/yr 
CO A 550 lb/day 544 lb/day 2,139 lb/dayd 86.9 ton/yr 
A = Attainment  NA = Nonattainment 
a  The area attains both state and federal NO2 AAQS, but NOx emissions are considered a precursor to ozone.  The area is classified 

nonattainment for both California and federal ozone AAQS. 
b  VOC emissions are considered a precursor to ozone, a nonattainment pollutant. 
c  Based on annual average emissions at 63° F ambient. 
d  Based on worst-case daily emissions. 

 

 Rule 2201 also requires that ERCs located offsite and within 15 miles must be 

provided at a ratio of 1.2 to 1.  ERCs located outside of 15 miles must be provided at a ratio of 

1.5 to 1.  Project ERC requirements for both ratios are shown in Table 8.1-26. 

 

 In addition to the required SO2 emission offsets indicated in Table 8.1-25, the 

HEP will be subject to the Clean Air Act Title IV provisions that will require the HEP to hold 

annual SO2 allowances for each ton of SO2 emitted after 2000.  The total quantity of required 

annual SO2 allowances will be very small.  SO2 allowances are available through emissions 

brokers (Cantor-Fitzgerald, 1998) and through annual U.S. EPA auctions.  Sufficient allowances 

will be acquired by GWF prior to commencement of operation in accordance with Title IV 

requirements. 

 

8.1.5.1 Emission Offset Supply 

 

 The SJVUAPCD maintains a formal ERC banking system pursuant to Rules 2301 

and 2302.  For an ERC to be deposited in the bank, the depositor must demonstrate that the 

ERCs meet applicable federal Emission Trading Policy criteria (i.e., ERCs are real, federally 

enforceable, quantifiable, verifiable, and surplus).  All ERCs currently in the bank that were 

deposited after the date of adoption of Rules 2201, 2301, and 2302 can, therefore, be assumed to 

comply with applicable federal emissions trading criteria.  It is the intention of the HEP to use 

only banked ERCs that satisfy these federal emissions trading criteria. 
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Table 8.1-26.  Purchased Offsets Summary 
Owner ERC No. Location Distance (miles) Offset Total (lb/yr)1 

NO2 ERCs     
Hanford, L.P. C-0264-2 Mendota <15 121,451 
  Total 121,451 
PM10 ERCs     
GWF C-036604 Corcoran <15 24,599 
GWF 1171-4 Pixely >15 12,372 
GWF 1279-4 Earlimart >15 5,028 
Ranchers Cotton C-182-4 Fresno <15 12,300 
Fiberboard Corp. N-11-4 Turlock >15 14,263 
Hansen Bros. C-249 Fresno <15 11,672 
  Total 80,234 
CO ERCs     
Hanford, L.P. N-101-3 Manteca >15 260,830 
  Total 260,830 
VOC ERCs     
Hanford, L.P. N-101-1 Manteca >15 453 
World Oil S-0698-1 Bakersfield >15 53,289 
World Oil S-0572-1 Bakersfield >15 6,001 
Fruehof C-186 Fresno <15 23,288 
   Total 83,031 
SO2 ERCs     
Hanford, L.P. PTO Hanford adjacent to HEP 

site 
2,800 

  Total 2,800 
1Offets provided at 1:1 for on-site ERCs, 1.2:1 for ERCs located within 15 miles and 1.5:1 for ERCs located farther than 15 miles. 

 

 The HEP has fully executed option and purchase agreements with ERC holders in 

the SJVUAPCD for all of the required offsets for the project.  A comparison of the HEP offset 

requirements and the ERCs obtained is shown in Table 8.1-27.  Additional ERC information is 

provided in Appendix B.  

 

8.1.5.2 HEP Impact on ERC Supply 

 

 Table 8.1-28 shows the percentage of central region ERCs required by the HEP.  

As shown, the HEP requires only a small quantity of the total ERCs banked in the central region 

of the SJVUAPCD.  Consequently, the HEP is not expected to significantly impact ERC supply 

in the central region of the SJVUAPCD. 
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Table 8.1-27.  Comparison of HEP Offset Requirements and Banked ERCs 

Obtained 
 CO NOx PM10 SO2 VOC 

Project Emissions (ton/yr) 86.9 40.5 28.8 1.39 23.4 
Banked ERCs obtained on-site at 
1:1 (ton/yr) 

0.0 0.0 0.0 1.39 0.0 

Banked ERCs obtained at 1.2:1 
(ton/yr) 

0.0 0.0 10.25 0.0 0.0 

Banked ERCs obtained at 1.5:1 
(ton/yr) 

86.9 40.5 18.55 0.0 23.4 

Offsets (ton/yr) 0.0 0.0 0.0 0.0 0.0 
 

Table 8.1-28.  Comparison of Central Region Banked ERCs and HEP Requirementsa 
 CO NOx PM10 SO2 VOC 

Banked ERCs (ton/yr) 337.4 685.8 399.3 207.7 534.5 
HEP ERC Requirements (ton/yr) 86.9 40.5 28.8 1.39 23.4 
Percentage of Central Region 
Banked ERCs Required by HEP 

25.8% 5.9% 7.2% 0.7% 4.4% 

a Banked ERCs from SJVUAPCD web site (www.valleyair.org/busind/pto/erc/rptAnnualCreditByRegion.pdf, downloaded 4/17/00). 

 

8.1.6 Compliance with Laws, Ordinances, Regulations, and Standards 

 

 All applicable LORS are summarized in Section 8.1.1 along with the 

administering agency.  The HEP will comply with all applicable air quality LORS as explained 

in Table 8.1-29.  It should be noted that in order to demonstrate compliance with several LORS, 

the HEP will install and operate a continuous emissions monitoring (CEM) system.  The CEM 

system is described in detail in Section 2.2.11 of this AFC. 

 

 In summary, the HEP will comply with all applicable LORS, conform to BACT 

requirements, and will not interfere with attainment or maintenance of California and federal 

AAQS.  In addition, the HEP emissions (NOx, VOCs, PM10, and CO) will be fully offset. 
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Table 8.1-29.  HEP Summary of Compliance with Air Quality LORS 

Authority 
Administering 

Agency Requirements HEP Compliance 
Federal CAAA 
of 1990; 40 CFR 
50 

U.S. EPA Region 
IX, CARB, 
SJVUAPCD 

National Ambient Air 
Quality Standards 
(NAAQS) 

The HEP operations will not cause a 
violation of any national (or state) ambient 
air quality standard. 

40 CFR 72, 73, 
75 

U.S. EPA Region IX Acid rain requirements, 
SO2 allowances. 

The HEP will submit an acid rain permit 
application within two years before startup.  
Continuous emissions monitoring (CEM) 
will be implemented. 

40 CFR 60, 
Subpart GG; 
SJVUAPCD 
Rule 4001 

SJVUAPCD New Source Performance 
Standards (NSPS); 
0.010% by volume (100 
ppmv) for NOx and 
0.015% by volume (150 
ppmv) for SO2. 

The HEP emission rate for NOx is 2.5 ppmv 
at 15% O2; the SO2 emission rate is 0.21 
ppmvd at 15% O2.  Both emission rates are 
well below the NSPS emission limit.  
Additionally CEM plans will be developed 
and CEM will be performed. 

40 CFR 70, 
SJVUAPCD 
Rule 2520 

SJUVAPCD Federally Mandated 
Operating Permit (Title 
V) for major sources 

The HEP will cause the GWF facility to 
become a major source as defined by 
SJUVAPCD rules 2201 and 2520.  The Title 
V permit application will be submitted 
within 12 months of startup of the HEP. 

California 
Administrative 
Code, Title 14, 
§15002(a)(3), 
CEQA Guideline 

CEC Power plant siting 
requirements. 

This SPPE satisfies the CEC requirements. 

H&S Code § 
44300 

SJVUAPCD Air toxics “Hot Spots” 
emission inventory. 

Because existing GWF facility criteria 
pollutant emissions exceed 10 tons per year, 
it has submitted an air toxics “Hot Spots” 
information and assessment report.  This 
inventory will be updated to include the HEP 
after commencement of operation. 

Rule 2010 SJVUAPCD Authority to Construct 
(ATC) and Permit to 
Operate (PTO). 

The ATC and PTO application will be 
submitted in the third quarter of 2000.  

Rule 2201 SJVUAPCD New Source Review 
(NSR). 

NSR requirements will be met by the HEP 
and are demonstrated in Sections 8.1.3, 
8.1.5, and 8.1.4. 

Rule 4101 SJVUAPCD Visibility; prohibits 
visible emissions as dark 
or darker than No. 1 on 
the Ringelmann chart 

The HEP will ensure compliance with the 
rule by using natural gas and effective 
combustion practices.  Excess visible 
emissions are not anticipated from properly 
operating natural gas–fired combustion 
equipment. 

Rule 4102 SJVUAPCD Nuisance; prohibits 
discharge of emissions 
which cause injury, 
illness, detriment, 
nuisance, etc., to any 
considerable number of 
persons or to the public. 

The HEP will ensure compliance with the 
rule by using natural gas for combustion and 
maintaining ammonia slip substantially 
below the odor threshold.  The public health 
analysis (Section 8.6) also demonstrates that 
no significant adverse health impacts are 
expected. 
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Table 8.1-29.  HEP Summary of Compliance with Air Quality LORS 

Authority 
Administering 

Agency Requirements HEP Compliance 
Rule 4201 SJVUAPCD Total suspended 

particulate (TSP) 
emission limit of 0.1 
grains per cubic foot of 
gas at dry standard 
conditions (gr/DSCF). 

The maximum HEP emission rate for PM10 
is 7.1 lb/hour (0.002 gr/DSCF), well below 
the TSP emission limit. 

Rule 4305 SJVUAPCD Nitrogen oxides (NOx) 
emission limit of 30 ppmv 
or 0.036 lb/MMBTU for 
the auxiliary boiler. 

The HEP emission rate for the auxiliary 
boiler is 9 ppmv, well below the rule 4305 
emission limits. 

Rule 4703 SJVUAPCD Nitrogen oxides (NOx) 
emission limit of 10.3 
ppm at 15% O2 and 
carbon monoxide (CO) 
emission limit of 200 ppm 
at 15% O2 for the gas 
turbine. 

The HEP emission rate for NOx is 2.5 ppmv 
at 15% O2; the CO emission rate is 5.0 
ppmvd. Both the NOx and CO emission rates 
are well below the limits of the rule. 

Rule 4801 SJVUAPCD Sulfur dioxide (SO2) 
emission limit of 0.2% by 
volume (2,000 ppmv). 

The HEP emission rate for SO2 is 0.1 ppmvd 
at 15% O2, well below the rule 4801 
emission limit. 

Rule 8010 SJVUAPCD Fugitive dust 
administrative 
requirements; reasonably 
available control 
measures (RACM). 

The HEP will use dust control measures 
(application of water) as necessary to 
achieve 50% control efficiency (minimum) 
according to Rule 8010 requirements. 

Rule 8020 SJVUAPCD Fugitive dust, 
construction; requires 
RACM and prohibits 
opacity to exceed 40%. 

The HEP will commit to implementing 
RACM during construction and controlling 
opacity from construction to a level below 
40% (for a period or periods aggregating to 
more than three minutes in any one hour) per 
Rule 8020 requirements. 

 

8.1.7 Permitting Schedule 

 

 GWF anticipates submitting an application for ATC to the SJVUAPCD by the 

third quarter of 2000. 

 

8.1.8 Agency Contacts 

 

 The air quality agencies having authority over construction and operation of the 

HEP are shown below: 
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Agency Contact/Title Telephone 
San Joaquin Valley Unified Air Pollution 
Control District 

David Warner/ 
Permit Services Manager 
Central Zone 
1990 E. Gettysburg Avenue 
Fresno, CA 93726-0244 

(559) 230-6000 

   
U.S. EPA, Region IX Matthew Haber/ 

Chief, New Source Section 
U.S. EPA Region IX 
75 Hawthorne Street 
San Francisco, CA  94105 

(415) 744-1254 
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8.2 Biological Resources 

 

8.2.1 Applicable Laws, Ordinances, Regulations, and Standards 

 

This section lists the laws, ordinances, regulations, and standards (LORS) related 

to biological resources that potentially apply to the proposed GWF Hanford Energy Park (HEP). 

Additional information concerning compliance with LORS is included in Section 10.0. 

 

Federal Endangered Species Act: The project must demonstrate compliance with 

the Endangered Species Act (ESA) of 1973 (as amended) because it is located within habitat 

areas determined to be currently or historically occupied by the endangered San Joaquin kit fox 

(Vulpes macrotis mutica), the blunt-nosed leopard lizard (Gambelia sila), and the Fresno 

kangaroo rat (Dipodomys nitratoides exilis). 

 

Migratory Bird Treaty Act: Title 16, United States Code, Sections 703–712, 

prohibits take of migratory birds, including nests with viable eggs. 

 

Section 404 of the Clean Water Act (CWA): The U.S. Army Corps of Engineers 

(USACE), under Section 404 of the CWA, regulates discharges of dredged or fill material in 

“waters of the United States.” The term “waters” includes wetlands and nonwetlands bodies of 

water that meet specific criteria as defined in the Code of Federal Regulations (CFR). The 

definition of “waters of the United States” includes “...intrastate lakes, rivers, streams (including 

intermittent streams)...the use, degradation or destruction of which could affect interstate or 

foreign commerce...” and tributaries of water defined as waters of the United States. 

 

Some intermittent washes may qualify as waters of the United States. Areas that 

meet the definition of waters of the United States or the definition of wetlands would be under 

USACE jurisdiction. Any impacts in these areas could require a permit, depending on the type 

and size of the activity within USACE jurisdiction. 
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California Environmental Quality Act (CEQA): The effects of the project on 

environmental resources must be analyzed and assessed as to their significance using criteria 

provided in various sections and appendices of CEQA. Preparation of this Small Power Plant 

Exemption (SPPE) application and the CEC action in reviewing and evaluating this SPPE will 

fulfill CEQA requirements. 

 

California Endangered Species Act (CESA): Compliance with the CESA is 

required because the project area is within habitats currently or historically occupied by the state-

threatened San Joaquin kit fox and the endangered Fresno kangaroo rat and blunt-nosed leopard 

lizard. If project field assessments indicate that there is a likelihood of “take” of these species, 

consultation with the California Department of Fish and Game (CDFG) under Fish and Game 

Code Sections 2050 and 2091 will be required. 

 

Fish and Game Code Section 1600 et seq.: Any activity that will divert or obstruct 

the natural flow or change the bed, bank, or channel of any river, stream, or lake must provide a 

Streambed Alteration Notification to the CDFG.  A Streambed Alteration Notification is also 

required if streambed material is proposed for removal.  A Streambed Alteration Notification 

may result in a Streambed Alteration Agreement between the project applicant and the CDFG.  

The CDFG should be notified of any project construction in intermittent streams so that the 

agency can determine whether or not a Streambed Alteration Agreement is necessary.  

 

Fish and Game Code Section 3503:  This section protects California’s birds by 

making it unlawful to take, possess, or needlessly destroy the nest or eggs of any bird. 

 

Fish and Game Code Section 3503.5:  This section protects California’s birds of 

prey and their eggs by making it unlawful to take, possess, or destroy any birds of prey or to 

take, possess, or destroy the nest or eggs of any such bird. 

 

Fish and Game Code Section 3513:  This section protects California’s migratory 

birds by making it unlawful to take or possess any migratory nongame bird as designated in the 

Migratory Bird Treaty Act or any part of such migratory nongame bird. 
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Fish and Game Code Sections 3511, 4700, 5050, and 5515:  These sections 

prohibit take of animals that are classified as fully protected in California. 

 

Fish and Game Code Sections 1900 et seq.:  These sections designate state rare, 

threatened, and endangered plants. 

 

Title 14, California Code of Regulations, Sections 670.2 and 670.5:  These 

sections list animals of California designated as threatened or endangered. 

 

8.2.2 Affected Environment 

 

8.2.2.1 Regional Setting 

 

The HEP site is located in the central San Joaquin Valley, approximately four 

miles south of the center of the City of Hanford, California (Figure 8.2-1) and just north of what 

was once California’s largest fresh water body, Tulare Lake.  The region’s climate can be 

characterized as Mediterranean, with hot, dry summers and cool, moist winters. Summer high 

temperatures typically exceed 100° Fahrenheit (F), with an average of 110 days per year over 

90° F.  Winter temperatures in the San Joaquin Valley are mild, with an average of 16 days per 

year with frost (Twisselmann, 1967). 

 

Rainfall in the Central Valley averages 7 to 8 inches per year. Winter fog, called 

“tule fog,” sometimes forms during the months of November, December, and January, 

supplementing the annual precipitation. On average, approximately 90 percent of the rainfall 

occurs between November 1 and April 1. The region periodically experiences drought cycles, the 

most recent of which occurred during the mid and late 1980s (Twisselmann, 1967). 
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8.2.2.2 Vegetation 

 

The HEP site is dominated by intensively managed agricultural and industrial complexes.  

Natural vegetation is restricted to fallow farm fields, the Burlington Northern & Santa Fe 

(BNSF) Railway right-of-way, along fence lines, and on the banks of agricultural drainage 

sumps.  All of these areas are disturbed on a regular basis, and plants are predominantly weedy 

and non-native to California.  

 

8.2.2.3 Wildlife 

 

General Wildlife.  The ruderal vegetation in the area of the HEP provides 

marginal habitat for a variety of birds, mammals, and reptiles. Bird species include the red-tailed 

hawk (Buteo jamaicensis), northern harrier (Circus cyaneus), burrowing owl (Athene 

cunicularia), and western meadowlark (Sturnella neglecta).  Mammals occupying this habitat 

type include the black-tailed hare (Lepus californicus), desert cottontail (sylvilagus audubonii), 

kangaroo rat (Dipodomys spp.), deer mouse (Peromyscus maniculatus), kit fox (Vulpes 

macrotis), coyote (Canis latrans), bobcat (Felis rufus), and American badger (Taxidae taxus). 

Amphibians and reptiles include the western toad (Bufo boreus), side-blotched lizard (Uta 

stansburiana), western whiptail (Cnemidophorus tigris), and gopher snake (Pituophis 

melanoleucus). 

 

Economically Important Species.  One gamebird species, the mourning dove 

(Zenaida macroura), potentially occurs at the proposed HEP site.  This species has some 

recreational value to hunters, but has no important economic value.  No species of economic 

importance occur in the HEP area. 

 

Biologically Sensitive Areas.  The HEP lies outside of any biologically sensitive 

areas. 

 



 8.3 CULTURAL RESOURCES 

SPPE MAY 2000 
GWF HANFORD ENERGY PARK 
S:\GWF\8.3.DOC 

8.3-1 

8.3 Cultural Resources 
 
Cultural resources include archaeological and historical sites, objects, and 

districts; historic structures; cultural landscapes; and sites of concern to local Native Americans 
and other ethnic groups.  This section documents the cultural resources that could be adversely 
affected by the construction and operation of the GWF Hanford Energy Park (HEP).  Measures 
are proposed to mitigate potential adverse impacts to cultural resources. 

 
This analysis was completed in compliance with Instructions to the California 

Energy Commission Staff for Review of and Information Requirements for an Application for 
Certification (CEC, 1992).  Detailed information on the cultural resources in the study area for the 
HEP has been included in a confidential technical appendix (Appendix C) to this Small Power 
Plant Exemption (SPPE) application and submitted to the California Energy Commission (CEC) 
under a request for confidentiality pursuant to Title 20, California Code of Regulations (CCR), 
Section 2501 et seq. 

 
8.3.1 Laws, Ordinances, Regulations, and Standards 

 

A discussion of the applicable laws, ordinances, regulations, and 

standards (LORS) follows.  Federal regulations, which generally only apply to federal 

undertakings, are included here for the sake of completeness. 

 

8.3.1.1 Federal Authorities and Administering Agencies 

 

National Historic Preservation Act of 1966 (NHPA), as amended (16 U.S. 

Code [USC] § 470 et seq.; NHPA Section 106; 36 Code of Federal Regulations [CFR] 

800):  This authority includes provisions for protection of significant archaeological and 

historical resources.  Procedures for dealing with previously unsuspected cultural 

resources discovered during construction are identified in 36 CFR 800 (for 

implementing NHPA § 106 processes).  The administering agency for this authority is 

the State Historic Preservation Officer (SHPO) and the federal lead agency.  Federal 

involvement has not yet been identified for the HEP; a lead federal agency will be 

identified at the time the HEP is determined to be a “federal undertaking.” 
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National Environmental Policy Act of 1968 (NEPA), as amended (USC §§ 

4321-4327; 40 CFR 1502.25):  NEPA requires analysis of potential environmental impacts 

to cultural resources.  Federal involvement has not yet been identified for the HEP; a 

lead federal agency will be identified at the time the project is determined to be a 

“federal undertaking.” 

 

Federal Antiquities Act of 1906 (16 USC 432, 433):  This act serves as the 

basis for legislation regarding the preservation of cultural properties on federal lands, 

provides for a permit process for scholarly use of properties, and stipulates misdemeanor-

level penalties for theft, vandalism, or destruction of cultural resources.  Federal 

involvement has not yet been identified for the HEP; a lead federal agency will be 

identified at the time the project is determined to be a “federal undertaking.” 

 

Executive Order 11593:  Directs federal agencies to inventory cultural 

properties under their jurisdiction, to nominate properties to the National Register of 

Historic Places (NRHP), and to use due caution until the inventory and nomination 

processes are completed.  Federal involvement has not yet been identified for the HEP; 

a lead federal agency will be identified at the time the project is determined to be a 

“federal undertaking.” 

 

Archeological and Historic Preservation Act of 1976 (16 USC 469):  This act 

provides for the preservation of historical and archaeological data that might otherwise be 

lost as the result of a federal construction project or a federally licensed or assisted project.  

Federal involvement has not yet been identified for the HEP; a lead federal agency will 

be identified at the time the project is determined to be a “federal undertaking.” 

 

Archaeological Resources Protection Act of 1979 (42 USC 470aa et seq.):  This 

act provides felony-level penalties for removal or damage to archaeological resources 
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that are more than 100 years old.  Federal involvement has not yet been identified for 

the HEP; a lead federal agency will be identified at the time the project is determined to 

be a “federal undertaking.” 

 

American Indian Religious Freedom Act of 1979 (42 USC 1996):  It is the 

policy of the United States to protect and preserve the right of American Indians (and 

other indigenous groups) to express and exercise their traditional religions, including 

access to religious sites.  Federal involvement has not yet been identified for the HEP; a 

lead federal agency will be identified at the time the project is determined to be a 

“federal undertaking.” 

 

Native American Graves Protection and Repatriation Act of 1990 (25 USC 

3001):  This act establishes the rights of Indian tribes and Native Hawaiians to claim 

ownership of certain cultural items held or controlled by federal agencies.  Federal 

involvement has not yet been identified for the HEP; a lead federal agency will be 

identified at the time the project is determined to be a “federal undertaking.” 

 

Secretary of the Interior’s Standards and Guidelines for Archeology and 

Historic Preservation (September 29, 1983):  These guidelines are nonregulatory standards 

for the gathering and treatment of data related to cultural resources.  The administering 

agency for the above authority is the Secretary of the Interior and the lead federal agency, 

which will be identified at the time the project is determined to be a “federal 

undertaking.” 

 

8.3.1.2 State Authorities and Administering Agencies 

 

CEQA Section 15064.5; California Public Resources Code §§ 5024, 5024.5, 

and 21083.2; Title 14, CCR § 15126:  CEQA addresses the treatment of cultural resources 

that could be affected by the HEP, the evaluation of the importance of these resources, 
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the assessment of potential project impacts to important cultural resources, and the 

development of a plan to avoid or address any adverse effects to these resources.  

Formal findings of importance (for state purposes, eligibility for the California Register 

of Historic Places) and project effects are made by the lead state regulatory agency or, 

for federal undertakings, in consultation between the federal lead agency, the SHPO, 

and the Advisory Council on Historic Preservation.  The administering agency for this 

authority is the CEC. 

 

California Public Resources Code §§ 25523(A), 25527; 20 CCR §§ 1752, 

1752.5, 2300–2309, and Chapter 2, Subchapter 5, Article 1, Appendix B, Part (i):  

This authority provides that the CEC consider protection of environmental quality in its 

decision on an SPPE.  This SPPE, like an Application for Certification (AFC), includes a 

detailed description and discussion of potential environmental impacts in the project 

area.  In its evaluation, the CEC is also required to give special consideration to the need 

for protection of unique historical, archaeological, and cultural sites.  The administering 

agency for this authority is the CEC. 

 

California Public Resources Code § 5097.5:  This authority makes it a 

misdemeanor to remove without authorization archaeological resources or 

paleontological remains on sites located on public lands (Stats. 1965, c. 1136, p. 2792).  

The administering agency for this authority is the Kings County Planning Department.  

 

California Public Resources Code §§ 5097.94 and 5097.98:  This authority 

provides for mediation of disputes related to the recovery and treatment of Native 

American human remains and the identification of Most Likely Descendants.  The 

administering agency for this authority is the California Native American Heritage 

Commission (NAHC). 
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California Health and Safety Code § 7050.5:  This authority provides for 

County Coroner identification of human remains and, if determined to be of Native 

American origin, coordination with the NAHC.  The administering agency for this 

authority is the Kings County Coroner (Medical Examiner). 

 

California Public Resources Code § 5024.1:  This authority provides for the 

establishment of the California Register of Historic Resources and describes the 

procedures for nominating sites to the register.  The administering agency for this 

authority is the State Historical Resources Commission. 

 

8.3.1.3 Local Authorities and Administering Agencies 

 

Open Space Element of the Kings County General Plan:  Goal 26 of the 

open space element stipulates the preservation of significant historical and 

archaeological sites and structures in Kings County.  The administering agency for this 

authority is the Kings County Planning Department. 

 

City of Hanford General Plan:  The City of Hanford General Plan specifies 

that sites proposed for development within the city limits be evaluated for 

archaeological, paleontological, and historical structure sensitivity.  The administrative 

agency for this authority is the City of Hanford Community Development Department.  

 

8.3.1.4 Industry Codes and Standards 

 

No industry codes or standards are applicable. 
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8.3.2 Affected Environment 

 

8.3.2.1 Study Area 

 
The proposed HEP will be located in the central San Joaquin Valley in California 

(Figure 8.3-1).  The HEP study area includes a 10-acre parcel for the cogeneration facility, a 2.8-
mile proposed natural gas pipeline, two one-acre parcels for the sites of the proposed and  
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alternate switchyards, and the proposed and alternate transmission routes (Figure 8.3-2).  The 
HEP site is located approximately four miles south of downtown Hanford, Kings County.  The 
study area includes a 100-foot buffer zone (where the built environment permits) around the 
HEP site and along either side of the proposed transmission and natural gas pipeline routes, 
(i.e., a 200-foot-wide corridor around the planned routes). 

 

8.3.2.2 Environmental Setting 

 
The environmental setting of the HEP is the central San Joaquin Valley.  

Topographically, the valley is an expansive flatland comprising alluvial floodplains, river and 
creek channels, dried lakebed, marshes, sloughs, and various other riparian environments.  The 
environmental setting is also characterized by uplands of low and gradual relief.  During 
prehistoric times (i.e., Late Pleistocene and Early Holocene), wetlands covered more than 5,000 
square kilometers of the San Joaquin Valley area (Moratto, 1984, p. 169).  The HEP site lies to the 
northeast of the Tulare Lake bed and immediately south of the Kings River.  

 

8.3.2.3 Prehistory 

 
The now-desiccated wetlands of Tulare Lake and its sister to the south, Buena 

Vista Lake, have been the focus of most archaeological research in the Southern San Joaquin 
Valley.  Essentially, it is from this area that numerous local chronologies have been constructed.  

 
During the 1930s, W.R. Wedel conducted archaeological excavations at a 

complex of midden and burial sites along the southwestern perimeter of Buena Vista Lake 
(Wedel, 1941), in particular at the ethnohistoric Yokuts village of Tulamniu.  The results of his 
archaeological program at Ker-39 and Ker-60 (Tulamniu, now Ker-116) and adjacent hilltop 
cemeteries, Ker-40 and Ker-41, led Wedel to conclude tentatively that there were typological 
relationships between these Central Valley sites and other archaeological assemblages outside 
of the region.  
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On the basis of milling artifact and burial types and other traits, Wedel 
speculated that there were similarities between the taxonomies applicable to lower deposits of 
Ker-39 and Ker-60, the Oak Grove culture found along the Santa Barbara coast, and the Early 
Horizon in the San Joaquin Delta.  Moratto (1984) also notes similarities between archaeological 
manifestations at the Buena Vista and the Oak Grove localities that include extended burials, 
milling stones, and stemmed and leaf-shaped projectile points.  Wedel also described patterns 
in the upper deposits of the Southern San Joaquin sites that suggest ties to the Middle Delta and 
Late Horizon and even stronger associations with southern California groups. 

 
Excavations in the 1950s at Tulare Lake led archaeologists Warren and McKusick 

to propose the following tripartite chronology for the Southern San Joaquin Valley region (1959, 
p. 20).  This chronology was recognized, in part, by burial practice. 

 
• (1) Early: ? to 2000 B.C. 

The preferred burial position is extended, supine or prone, 
with no burial goods. 

• (2) Middle: 1500 B.C.–A.D. 500 
The preferred burial position is supine semi-flexed, with 
few burial goods. 

• (3) Late: A.D. 500 to ethnographic present 
The preferred burial position is tightly flexed on the side or 
in a supine position.  There are usually a moderate amount 
of burial goods, and the individuals are often interred with 
artifacts of European origin. 

 
This chronology is essentially based on variations of the older three horizon 

“Delta Sequence” (i.e., river deltas at the confluence of the San Joaquin and Sacramento Rivers, 
east of San Francisco Bay), which proposed the following chronology: an Early Period, a 
Transitional Period, and a Late Period.  

 
The Warren and McKusick tripartite chronology was supplanted by a much 

longer chronology in the 1960s, when new archaeological excavations by Fredrickson (1964) at 
the previously excavated Ker-116 resulted in the discovery of a deeper stratum.  This work 
essentially began to fill in the unknown early period (the “?” in the Early period proposed by 
Warren and McKusick). 

 
Evidence of Early Holocene Paleoindian (circa 12000–8000 Before Present [B.P.]) 

cultural activities within the southern San Joaquin Valley has been firmly substantiated, though 
the sites do not necessarily span the region in great quantity.  The paleo-shoreline sites of Tulare 
Lake have provided nearly all of the diagnostic materials, including fluted projectile points 
(described as Clovis-like), scrapers, and chipped crescents (Moratto, 1984, p. 81).  The fluted 
projectile points of the San Joaquin Valley sites associate with sites to the east, in the Mojave 
Desert, and can be loosely classified into a “Far Western Fluted Point Tradition” (Moratto, 1984, 
p. 81).  These sites appear along paleo-shorelines, piedmont zones of former grasslands, and in 
mountain passes associated with fossil lakes.  The lithic assemblage typically contains chipped 
stone crescents, gravers, scrapers, choppers, perforators, and various fluted points. 
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The oft-cited Witt site, situated along the paleo-shores of Lake Tulare in the San 

Joaquin Valley, has produced numerous fluted chert points, scrapers, chipped crescents, Lake 
Mojave–type points, and other artifacts associated with the so-called Fluted-Point Tradition.  
The Witt site (surface dimensions measuring 2.4 kilometers long and 0.8 kilometers wide) has 
also yielded numerous specimens of extinct Early Holocene fauna in similar contexts to the 
cultural materials.  If these finds are generally contemporaneous, the area could have fluted 
point cultural connections earlier than 11,000 B.P. (Moratto, 1984, p. 82).  It is of interest to note 
that a fluted point was found in the Tehachapi Mountains (Moratto, 1984, p. 87), which is in 
proximity to the project area.  

 
Fredrickson (1964), while working on the paleo-shoreline of Buena Vista Lake at 

site Ker-116, discovered a stratum deeper than those previously excavated.  Artifacts and 
apparently associated freshwater mollusk shell were discovered below the strata excavated in 
the 1930s.  The results of radiocarbon dating on the shell suggest that the site and hence the 
region were initially occupied at least 8,000 years B.P.  If the Buena Vista Lake dates on shell 
and their association with cultural materials are valid, the site may be a manifestation of the 
Western Pluvial Lakes Tradition (WPLT).  Although the WPLT was originally described by 
Bedwell (1970) as a subsistence-settlement pattern singularly adapted and focused on post-
Pleistocene pluvial lakes, Great Basin investigations suggest a more complex response to 
changing environmental conditions. 

 

8.3.2.4 Ethnography 

 
The study area is located within the ethnographic boundaries of the Southern 

Valley Yokuts, the historical occupants of the central and southern San Joaquin Valley (Figure 
8.3-3).  The discussions below are primarily derived from Wallace (1978, pp. 448–461). 

 
“Yokuts” is a term applied to a large and diverse number of people inhabiting 

the San Joaquin Valley and Sierra Nevada foothills of central California.  The Southern Valley 
Yokuts tribes inhabited the southern or lower end of the San Joaquin Valley, from the lower 
Kings River to the Tehachapi Mountains, and formed the nucleus of a culture that differed in 
significant respects from that of the northern and foothill Yokuts tribes.  Many of the differences 
can be attributed to ecological factors.  The life style of the Sourthern Valley Yokuts tribes was 
closely integrated with the natural circumstances of the unique lake-slough-marsh environment 
central to their territory.  The homeland of the Southern Valley Yokuts included Tulare, Buena 
Vista, and Kern lakes, their connecting sloughs, and the lower portions of the Kings, Kaweah, 
Tule, and Kern rivers (Wallace 1978, p. 448).  Ethnohistoric Yokuts tribes occupying the area 
north of Tulare Lake near Hanford included the Wimilchi, the Telamni, and the Nutunutu, 
which had an aggregate population of perhaps 2,000 people in pre-contact times. 

 
The lake and marshland environment of the southern San Joaquin Valley 

sheltered an enormous variety and abundance of wildlife and permitted the Southern Valley 
Yokuts tribes to occupy fairly permanent annual residences.  The Southern Valley Yokuts relied 
heavily on  
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fish, waterfowl, roots (especially tule roots), seeds, mussels, turtles, shellfish, and rabbits.  
Acorns were not readily available in the San Joaquin Valley floodplain and thus did not 
constitute as large a staple food source as they did among other California Indians. 

 
The biological family consisted of a husband, wife, and their offspring, and 

formed the basic domestic and economic unit in Southern Valley Yokuts society.  Family groups 
were affiliated in patrilineal totemic lineages, but no extensive political unity existed within the 
several Southern Valley Yokuts tribes.  Instead, they were split into self-governing, local groups 
or miniature tribes averaging 350 members.  Each had a special name for itself, spoke a different 
dialect, and claimed a strip of territory of about 250 square miles.  The territory was owned 
collectively, and every tribal member enjoyed the right to utilize the resources of the territory.  
In some localities, individual women claimed tracts that yielded plentiful supplies of seeds. 

 
In some cases, a single village constituted a political unit, but usually the tribelet 

was divided among several permanent settlements, with the largest recognized as dominant.  
The names and approximate locations of almost 50 ethnohistoric Southern Valley Yokuts 
settlements are known.  People lived for most of the year in the permanent village, and vacated 
in family groups in the late spring or early summer for various periods of time to gather seeds 
and other wild plant foods.  Camp locations were shifted with the change of seasonally 
available crops through the summer and into the fall, but people would return to the seasonal 
village for the winter.  Overall, Southern Valley Yokuts communities tended to remain 
relatively stable.   

 
The smallest and least elaborate residences were the single-family dwellings.  

These were pole-framed, domed structures on an oval floor plan, with large tule mats covering 
the wooden framework.  Long, steep-roofed communal residences sheltered ten families or 
more; sections of the big mat-covered structures, each with its own fireplace and door, were 
apportioned to individual families.  Other structures included mat-covered granaries and at 
least one communally owned sweathouse per village.  The men did their daily sweating and, 
occasionally, slept in these sweathouses. 

 
The Southern Valley Yokuts were encountered by the Spaniards soon after they 

settled in California.  In the fall of 1772, Pedro Fages led a small band of soldiers through Tejon 
Pass and down into the southernmost part of the San Joaquin Valley.  There, he visited a native 
village on the shores of Buena Vista Lake before continuing his westward journey to San Luis 
Obispo.  

 
After a visit by the friar-explorer Francisco Garces in 1776, there was infrequent 

contact between the Spanish and the Southern Valley Yokuts for nearly three decades.  
However, a new series of Spanish expeditions into the interior began in 1806.  No ranchos were 
established in the lake country, and the Mexican influence on the tribes appears to have been 
slight until 1833.  In that year, an epidemic of unusual severity, possibly malaria, devastated the 
native population.  An estimated mortality rate of 75 percent occurred during this period.  

 
The great influx of nonnative populations (i.e., Europeans), shortly after the 

annexation of California by the United States in 1848, led to a rapid cultural breakdown—and 
the near-total disappearance—of the Southern Valley Yokuts tribes.  Although there was no 
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gold in the valley to draw the vast immigrations of the Gold Rush, settlers seeking farm and 
ranch lands soon overran the country, driving out or disenfranchising the surviving Yokuts.  
Surviving Southern Valley Yokuts went to the Fresno Reservation, located on leased land near 
Madera or the Tejon Reservation, established at the base of the Tehachapi Range. 

 
In 1970 approximately 325 Yokuts lived on the 54,110 acres of the Tule River 

Reservation.  Their economy was fairly good and relatively stable due to the employment of 
most of the men in the lumber industry, income from the harvest of Indian-owned timber, and 
the lease of grazing lands. 

 

8.3.2.5 History 

 
The first European explorers reached the Tulare Lake area during Spanish 

Captain Pedro Fages’s expedition to the San Joaquin Valley in 1772.  Fages, who was at that 
time acting governor of Alta California, was in pursuit of deserters from the Spanish army 
(Hoover, Rensch, and Rensch, 1966, p. 123). 

 
The Spanish focused their settlements on the coast and in nearby valleys, leaving 

the interior largely to its original inhabitants.  Although the Spanish entered and explored the 
Central Valley in 1775, they established no permanent settlement in the interior.  After 
successfully throwing off Spanish rule in 1820–24, the Mexicans continued the general pattern 
of settlement in California established by the Spanish government.  Late in the 1830s, the 
Mexican government began to grant ranchos to Mexican and foreign settlers.  Although the 
ranchos tended to be clustered in the vicinity of formerly Spanish coastal settlements, a few 
were located in the interior.  However, no Spanish or Mexican land grants were made in Kings 
County (Hoover, Rensch, and Rensch 1966, pp. 76–82; Bissell, 1990, p. 9). 

 
Kings County was organized in 1893 from a part of Tulare County and was later 

augmented by two small parts of Fresno County.  The county is named for the Kings River, 
which was originally given the name “El Rio de los Santos Reyes” in 1805 by Spanish Explorers.  
The dominant feature of the county in historic times was Tulare Lake, which was 40 by 65 miles 
in extent in 1865, with another large area covered by marsh.  The lake and its surrounding 
marshes were gradually drained for irrigation.  The City of Hanford, where the HEP site is 
located, was founded in 1877 as a stop along the new Southern Pacific route through the San 
Joaquin Valley.  Named for a Southern Pacific official, Hanford once boasted one of the largest 
Chinatowns in California (Hoover, Rensch, and Rensch, 1966, p. 132). 
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8.3.2.6 Cultural Resources Inventory 

 
Documentary Research.  Prior to conducting the field survey of the HEP site, a 

records search was performed at the South San Joaquin Valley Information Center (SSJVIC) of 
the California Historic Resources Information System (CHRIS).  The records search 
encompassed the HEP site, its associated linear facilities, and a half-mile radius around them.  
Information was requested on archaeological sites and historic built environment resources. 
Information sources included the National Register of Historic Places, California Historic 
Landmarks, California Register of Historic Resources, California Points of Historical Interest, 
and the Historic American Building Survey/Historic American Engineering Record. 

 
Native American Consultation.  Concurrent with the records search at the 

SSJVIC and prior to the beginning of the field survey, Ms. Debbie Pilas-Treadway of the California 
NAHC was contacted for a list of local Native American groups and/or individuals with direct or 
indirect knowledge of cultural resources within or near the study area.  These consultations also 
sought to identify any sacred lands within the study area (defined as a one-mile radius around the 
HEP site and its associated linear facilities) that are identified in the NAHC’s Sacred Lands File.  A 
record search of the Sacred Lands File of the NAHC failed to indicate the presence of Native 
American cultural resources in the immediate area of the HEP site.  

 
Letters describing the proposed HEP and a map of the proposed HEP site and its 

components were sent by certified mail to two individuals identified by the NAHC.  The letter 
inquired whether the groups/individuals had any concerns regarding the project or wished to 
provide input regarding cultural resources in the project area.  One respondent contacted URS 
Greiner Woodward Clyde by telephone on February 7, 2000, but had no concerns with the project.  
The natural gas pipeline route was added to the HEP after this initial consultation, and the NAHC 
was contacted again.  The individual identified by the NAHC for this new project component was 
contacted on March 17, 2000.  To date, no response has been received from this person. 

 
Field Survey.  The field survey was conducted on February 1 and 2 and March 

21, 2000 (Figure 8.3-4) by Daniel Shoup and Bryon Bass.  The survey covered the 10-acre 
proposed HEP site and two 1-acre parcels for the proposed and alternate switchyards, plus a 
100 foot buffer zone around them, in 15-meter (50-foot) linear transects.  For the linear features, 
a 200-foot corridor (100 feet on either side of the centerline) was surveyed in 15- to 20-meter (50- 
to 65-foot) transects.  However, because the survey corridors pass a number of industrial 
operations that border closely on the Burlington Northern & Santa Fe Railway right-of-way, the 
survey corridor had to be narrowed at a number of places.  Construction will not affect these 
built environment features, and they are therefore considered to be outside the Area of Potential 
Effect (APE) for the HEP. 

 
Results.  Except for the areas where the corridors were obstructed and the areas 

under agriculture, ground visibility was good.  One historical linear feature, a historical 
telegraph line, was recorded (Figure 8.3-5).  One historical isolate, a portion of an old fence line, 
was also recorded.  The area in which the fence line is located has since been dropped from the 
project.  
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No prehistoric resources were located during the survey.  
 
Sensitivity.  The sensitivity of the HEP site for prehistoric sites potentially 

eligible for inclusion on the NRHP is low.  No prehistoric resources were located during the 
survey, and, except for a single flake, no prehistoric resources are known to exist within a half 
mile of the HEP site and its linear facilities.  The sensitivity of the HEP site for historic resources 
potentially eligible for inclusion on the NRHP is similarly low.  No historic resources are known 
to exist within a half mile of the project area. 

 
8.3.3 Environmental Consequences 

 
The portion of the historical telegraph line that is located within the study area is 

likely to be destroyed in the construction process for the HEP.  This resource, however, has been  
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heavily disturbed.  The portion of it that is located within the study area does not appear to 
retain those qualities that would make it eligible for consideration as a significant cultural 
resource.  Although a number of other historical resources exist near the proposed project 
corridors, they will not be affected by the construction of the HEP.  No other impacts to cultural 
resources are anticipated. 

 
8.3.4 Cumulative and Indirect Effects 

 
Because no significant impacts to cultural resources are anticipated as a result of 

the HEP, no cumulative effects on the cultural resources of the area are anticipated. 
 

8.3.5 Mitigation Measures 
 
No significant or potentially significant cultural resources are known to exist 

within the study area.  The historical telegraph line that was discovered during the survey has 
been stripped of most of its older insulators.  Many of the poles have fallen, and the telegraph 
line also appears to have been subject to regular maintenance, including replacement of the 
historical poles, in the recent past.  Therefore, recordation appears to exhaust the information 
potential of this resource and constitutes sufficient mitigation for any impacts that it may suffer 
during construction.   

 
It is possible that previously unknown cultural resources may be discovered in 

the course of the construction of the HEP.  Construction personnel will be instructed to halt 
their activities on the discovery of such materials.  In the event of unanticipated discoveries of 
previously unknown cultural resources, a qualified archaeologist will evaluate the find for 
significance and, if necessary, recommend further mitigation measures. 

 
The HEP will document and report to the CEC the discovery during construction 

of any previously unknown significant cultural resources and consult with CEC staff regarding 
the management of any such resources, including the design and implementation of 
appropriate mitigation measures if the resource cannot be avoided. 

 
If human remains are encountered during construction activities, work will stop 

immediately within 100 feet (30 meters) of the discovery, and the provisions of California 
Health and Safety Code Section 70500.5, Public Resources Code Section 5097.98, and other 
applicable sections shall apply. 

 
It is anticipated that the construction of the HEP will not result in any avoidable 

direct or indirect impacts to significant cultural resources.  Consequently, the HEP will not 
contribute to cumulative adverse direct or indirect impacts to the cultural resources inventory in 
the study area. 

 
8.3.6 Involved Agencies and Agency Contacts 

 

Agency Contact Telephone Number 
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California Energy Commission 
1516 9th Street, MS-2000 
Sacramento, CA  95814-5512 

Dale Edwards (916) 654-3929 

Kings County Planning Department 
1400 West Lacey Boulevard,  
Building 6 
Hanford, CA 93230 

Bill Zumwalt (559) 582-3211 x2686 

Director of Community Development 
Department 
317 North Douty Street 
Hanford, CA 93230 

Jim Beath (559) 585-2580 

 
8.3.7 Permits Required and Schedule 

 
No permits pertaining to cultural resources are required. 
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8.4 Land Use 

 

 This section inventories existing land uses in the vicinity of the proposed site for 

the GWF Hanford Energy Park (HEP) and discusses the potential land use impacts associated 

with the proposed HEP.  Land uses are described within one mile of the proposed HEP site and 

within a quarter-mile of the corridor formed by the proposed transmission route associated with 

the HEP.  The local, state, and federal jurisdictions potentially affected by the HEP are 

identified, as are their respective plans, policies, laws, regulations (including zoning), and 

potentially sensitive land uses.  Planned development and land use trends in the area of the HEP 

site are identified based on currently available development plans.  Reasonably foreseeable 

future development projects within the affected area are noted, and the potential land use impacts 

associated with the HEP are assessed.  The conformance of the HEP with local plans and 

regulations and the compatibility of the HEP with general land uses in the area is evaluated.  

Where appropriate, mitigation measures are proposed to reduce the potential land use impacts to 

acceptable levels. 

 

 The land use issues for the proposed HEP site have been identified and evaluated 

based on on-site reconnaissance surveys, a review of current U.S. Geological Survey (USGS) 

7.5-minute topographic quadrangle maps, aerial photography, a review of local land use 

ordinances, and a review of the land use goals and policies identified in the City of Hanford 

General Plan (Hanford General Plan), the Kings County General Plan, and associated maps, 

which are cited throughout this section. 

 

 Land uses are controlled and regulated using a complex system of plans, policies, 

goals, and ordinances adopted by the various jurisdictions with authority over land uses in the 

area of the proposed HEP.  The general plan is the broadest planning document in scope; it 

defines large-scale planned development patterns over a relatively long time frame.  The City of 

Hanford Zoning Ordinance (Hanford Zoning Ordinance) is the primary tool for achieving the 

objectives of the Hanford General Plan.  In unincorporated areas, the Kings County Zoning 

Ordinance is used to implement the objectives of the Kings County General Plan.  The Kings 

County Zoning Ordinance provides detailed specifications for allowable development (e.g., 
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density, lot size, height, setback, etc.).  The Hanford Land Division Ordinance provides 

specifications for subdivisions.  Other regulations governing development include grading and 

subdivision ordinances and building codes. 

 

8.4.1 Affected Environment 

 

 The affected environment of a project is defined by the California Energy 

Commission (CEC) as the study area boundary.  For the proposed HEP, the affected environment 

includes, but is not limited to, the territory within one mile of the HEP site and all lands within a 

quarter-mile of the proposed transmission route and the natural gas pipeline route associated with 

the HEP.  The zoning districts in the affected environment are shown on Figure 8.4-1.  The 

existing transmission lines within one mile of the proposed HEP are discussed in Section 6.0. 

 

 Governmental jurisdictions within the affected environment include the City of 

Hanford and Kings County.  The proposed HEP site is located within the Hanford city limits; 

however, the proposed transmission lines will be located primarily in Kings County.  The 

proposed natural gas pipeline route will be located in both jurisdictions.  The jurisdictional 

boundaries in the affected environment are shown on Figure 8.4-2. 

 

 Figure 8.4-3 identifies both existing and potentially sensitive land uses in the 

affected environment.  Potentially sensitive land uses include recreational and religious sites, 

agricultural areas, schools, churches, health care facilities, parks, commercial and residential 

areas, airports and landing strips, and radar sites.  Sensitive land uses can also include cultural 

and historical sites as well as natural scenic areas.  See Section 8.3 (Cultural Resources) and 

Section 8.11 (Visual Resources) for assessments of these environmental areas.  Table 8.4-1 

summarizes the land uses identified on Figure 8.4-3. 

 

 Section 8.9 (Agriculture and Soils) describes the proximity of prime or unique 

farmland, as designated by the Natural Resources Conservation District.  Section 8.9 also 

addresses Farmlands of Statewide Importance, as designated by the California Department of 

Conservation, and any potential project-related impacts on such lands.
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Table 8.4-1.  Existing Land Uses in the Study Area 

Project Component Milepost (MP)
Existing Land Uses 

(General Type)1 
Hanford Energy Park Site MP 0.0 Undeveloped industrial 
   
Proposed Transmission Route MP 0.0–0.25 Developed industrial 

Undeveloped industrial 
 MP 0.25–1.0 BNSF Railway easement 

Developed industrial 
Undeveloped industrial 

 MP 1.0–1.2 Developed industrial 
 

Proposed Switchyard MP 1.2 Agricultural 
   
Alternate Transmission Route MP 0.0–1.2 Developed industrial  

Undeveloped industrial 
   
Alternate Switchyard MP 1.2 Developed industrial 
   
Proposed Natural Gas Pipeline Route MP 0.0–0.1 Developed industrial 

 
 MP 0.1–0.4 Undeveloped industrial 

 
 MP 0.4–1.8 Agricultural 

 
 MP 1.8–2.4 Developed industrial 

 
 MP 2.4–2.9 Residential 

 
 MP 2.9–3.2 Undeveloped residential 

 
 MP 3.2–3.3 Residential 

 
 MP 3.3–3.4 Commercial 
1 Existing land uses correspond to an inventory of land uses within a half mile corridor centered on the transmission line and water supply line 
(one-quarter mile to either side) and within one mile of the proposed HEP site.  The "undeveloped industrial" category includes undeveloped 
land within the Kings Industrial Park. 
BNSF  = Burlington Northern & Santa Fe 

 

 The affected environment is discussed in Section 8.4.3 by project component.  

Topics addressed include existing and proposed land uses, sensitive land uses, jurisdictions and 

associated land use plans (i.e., general plans), zoning, subdivision, and the general plan goals, 



  8.4 LAND USE 

SPPE  May 2000 
GWF Hanford Energy Park 
S:\GWF\8.4.doc 

8.4-7 

policies, and implementation guiding development at the HEP site.  Land ownership patterns are 

discussed in accordance with the CEC Guidelines (CEC, 1997). 

 

8.4.2 Land Use Plans and Policies 

 

8.4.2.1 City and County  

 

 The Hanford General Plan includes specific policies to preserve and enhance 

existing development and to provide for orderly and appropriate new development to meet the 

needs of the City for the next 20 years (City of Hanford Community Development Department, 

1994a).  The Hanford General Plan has six elements: land use; open space, conservation, and 

recreation; circulation; housing; hazards management; and public services and facilities.  Each 

element contains goals, policies, and implementation measures pertinent to proposed 

development.  These policies are summarized in Table 8.4-2.  Zoning, subdivision approvals, and 

other regulations and actions must be consistent with the Hanford General Plan. 

 

 The Kings County General Plan includes specific policies intended to ensure 

appropriate development in unincorporated areas of the County.  The Kings County General Plan 

contains seven elements: land use, resource conservation, open space, circulation, housing, 

safety, and noise.  The policies and goals of the Kings County General Plan are also summarized 

in Table 8.4-2. 

 

 The Kings Industrial Park Performance and Development Standards provide 

specific criteria to ensure that industrial development within the industrial park is consistent with 

the policies and goals of the City of Hanford.  The performance standards relevant to the HEP 

are also summarized in Table 8.4-2. 

 

 The land use designations described in the Hanford General Plan and Kings 

County General Plan that are located within the affected environment are summarized in Table 

8.4-3.  The Hanford General Plan divides all land in the City of Hanford into specific land use  
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Table 8.4-2.  Land Use Plans and Policies Related to the Hanford Energy Park 

Authority Category Policy 

City of Hanford General Plan: Land Use and Open Space, Conservation, and Recreation 
Elements 
 
Nonjurisdictional 
Land 

Coordination and cooperation will be promoted among the County, 
the incorporated cities, and the various special districts where their 
planning decisions and actions affect more than a single jurisdiction 
(Policy No. 1). 

 Land under state and federal jurisdiction will be considered as land 
designated for “Resource Management” (see Chapter 8) on the 
General Plan map (Policy No. 4). 
 

Development Criteria Development proposals will be reviewed to ensure that impacts on 
public services and facilities and significant environmental impacts 
have been mitigated to the extent feasible. (Policy LU 1.1) 
 

 Proposed industrial uses must be consistent with the Hanford 
Municipal Airport Plan. 
 

 Performance and Development Standards for the Kings Industrial Park 
shall be continually updated and maintained to encourage and guide 
consistent development in the industrial area (Policy LU 16.1). 
 

 Conversion of industrial land to nonindustrial uses should be restricted 
only to uses that support the efficiency and attractiveness of 
surrounding industrial land (Policy LU 17.1). 
 

 The City should seek to maintain a generous supply of industrial land 
that is attractive and desirable to potential industrial developers 
through annexation of industrial land prior to receiving development 
applications (Policy LU 17.2). 
 

 The City shall continue to develop and experiment with marketing 
approaches to attract and keep industry in the City (Policy LU 18.1). 
 

 Industrial areas should be served by appropriate truck routes that 
promote direct access and are functionally adequate (Policy LU 18.2). 
 

Growth Management The City supports the Kings County General Plan objectives and 
policies directing new industrial development to cities (Policy LU 
19.1). 
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Table 8.4-2.  Land Use Plans and Policies Related to the Hanford Energy Park 
Authority Category Policy 

City of Hanford General Plan: Land Use and Open Space, Conservation, and Recreation 
Elements (Continued) 
 
 Urban growth within the Urban Limit Line should be contiguous 

(Policy LU 19.3). 
 

 Urban level development shall only occur within the City (Policy LU 
20.1). 
 

 Land designated in the General Plan as industrial should be held for 
industrial uses to ensure that there is sufficient land available to create 
an economic base and to generate jobs for future residents (Policy LU 
23.3). 
 

Hazards Management Potential adverse impacts from geologic and seismic hazards must be 
mitigated (Policy HZ 1.2). 
 

 Fire hazards within the Hanford Planning Area must be minimized 
(Policy HZ 1.3). 
 

 Any risks involving the disposal, transport, manufacture, storage, or 
handling of hazardous materials in Hanford will be evaluated during 
the project review process (Policy HZ 2.1). 
 

 Facility and equipment needs of the Hanford Fire and Police 
Departments will be considered in reviewing new development 
(Policy HZ 3.4). 
 

 An acoustical analysis will be required as part of the environmental 
review process if noise created by nontransportation noise sources is 
not mitigated to the City's noise level standards (Policy HZ 6.3). 
 

 All acoustical analyses required during environmental review are the 
responsibility of the applicant and must meet certain specified criteria 
(Policy HZ 6.5). 
 

 Noise mitigation measures identified during acoustical analysis will be 
considered during project review and in issuance of building permits 
(Policy HZ 6.6). 
 

 Monitoring to demonstrate compliance with noise standards will be 
required for projects where noise mitigation measures are identified 
(Policy HZ 6.7). 
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Table 8.4-2.  Land Use Plans and Policies Related to the Hanford Energy Park 
Authority Category Policy 

City of Hanford General Plan: Land Use and Open Space, Conservation, and Recreation 
Elements (Continued) 
 
 All development projects must mitigate noise impacts associated with 

construction activities (Policy HZ 6.10). 
 

 The project review and environmental assessment process will be used 
to determine and provide for fair and implementable mitigation 
measures for air quality impacts (Policy HZ 7.1). 
 

Conservation New landscaping must be water conserving (Policy OCR 8.4). 
 

 Large-scale industrial water users will be encouraged to develop 
internal water recycling programs (Policy OCR 8.5). 
 

 Degradation of groundwater reserves by industrial land uses must be 
avoided (Policy OCR 10.1). 
 

 Water conservation and energy efficiency techniques are required to 
be incorporated into the design of all development projects (Policy 
OCR 11.3). 
 

Public Facilities New development must be responsible for the public costs attached to 
each development project (Policy PF 2.1). 
 

 Water treatment facilities must meet or exceed current standards set 
by federal, state, or local regulatory agencies (Policy PF 5.1). 
 

 Natural and manmade channels, detention basins, and other drainage 
facilities must be maintained to ensure that their full use and carrying 
capacity are not impaired (Policy PF 8.1). 
 

 All drainage improvements must comply with the City of Hanford 
Public Works Construction Standards (Policy PF 8.3). 
 

 The City shall continue to circulate development proposals to local 
utility providers, including Southern California Edison Company, 
Southern California Gas Company, and Pacific Gas and Electric 
Company, for their review and comment to ensure that they can and 
will provide service to the development (Policy PF 10.2). 
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Table 8.4-2.  Land Use Plans and Policies Related to the Hanford Energy Park 
Authority Category Policy 

Kings County General Plan: Land Use, Resource Conservation, Open Space, and Safety 
Elements 
 
 Industrial uses must locate near adequate transportation resources and 

away from residential concentrations (Policy 3b). 
 

 New development must not result in encroachment of incompatible 
uses (Policy 3c). 
 

 Industrial development must use Best Available Control Technology 
(BACT) to minimize air emissions (Policy 13b). 
 

 Development must be located adjacent to existing development 
(Policy 16a). 
 

 Agricultural lands must be maintained as open space when not 
necessary for other uses that promote the economy, public welfare or 
quality of life for Kings County residents (Policy 22b). 
 

 New construction astride known faults or fault lines is prohibited 
(Policy 36e). 
 

 Proposed developments must be reviewed by the Fire Department to 
ensure compliance with building standards (Policy 36f). 

  
Kings Industrial Park Performance and Development Standards 
 
 Industrial projects must comply with the Hanford Zoning Ordinance. 

 
 Industrial projects must undergo Site Plan Review procedures in 

accordance with Title 9, Chapter 4, Article 19 of the Hanford 
Municipal Code. 
 

 New industrial uses must meet both of the following noise standards: 
(1) shall not exceed 70 decibels A-weighted (dBA) at the property line 
and (2) shall not exceed 55 dBA for 30 minutes or 70 dBA for 1 
minute between 7 a.m. and 10 p.m. or 45 dBA for 30 minutes or 50 
dBA for 1 minute between 10 p.m. and 7 a.m. within 50 feet of an 
existing residence. 
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Table 8.4-2.  Land Use Plans and Policies Related to the Hanford Energy Park 
Authority Category Policy 

Kings Industrial Park Performance and Development Standards (Continued) 
 
 No vibration (other than from transportation facilities or temporary 

construction work) shall be permitted which is discernable by the 
average person without instruments at the property line. 
 

 No odorous emissions shall be permitted in such quantities as to be 
readily discernable by the average person at the property line. 
 

 No direct or sky-reflected glare shall be permitted which could create 
traffic accidents or adversely affect the use or value of adjoining 
property. 
 

 Devices which transmit radio frequency energy shall be operated so as 
not to cause interference with any activity carried on beyond the 
property line. 
 

 All industries must provide adequate fire and toxic hazard prevention, 
safety, and suppression devices and equipment that are standard in the 
industry at any point where toxic, flammable, or explosive material is 
used or stored. 
 

 All industries must have an Emergency Contingency Plan, approved 
by the City Fire Chief, on file with all appropriate agencies as 
identified by the Kings County Office of Emergency Services. 
 

 All industrial uses shall be subject to the rules, regulations, and 
prohibitions of the San Joaquin Unified Air Pollution Control District. 
 

 No discharges or any materials that could contaminate any water 
supply, interfere with sewage treatment, or otherwise cause the 
emission of dangerous or offensive elements into any public sewer, 
private sewage disposal system, stream, or into the ground shall be 
permitted unless approved by and in accordance with the state 
Department of Health Services, the Kings County Health Department, 
the City of Hanford, and the Regional Water Quality Control Board. 
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Table 8.4-2.  Land Use Plans and Policies Related to the Hanford Energy Park 
Authority Category Policy 

Kings Industrial Park Performance and Development Standards (Continued) 
 
 An industry having a cross-connection between the City’s public 

water system and an auxiliary water supply must meet the 
requirements of the California Administrative Code, Title 17, Section 
7583, and Chapter 7 of Title 6 of the Hanford Municipal Code, 
Control of Backflow and Cross-Connections. 
 

 The building height must not exceed a 1:1 ratio between the distance 
from the front property line to the structural height. 
 

 There must be a 50-foot setback along the front property line, at least 
the first 20 feet of which must be landscaped, and a 20-foot setback 
along the sides and rear of the property. 
 

 The maximum allowable Floor Area Ratio (FAR) is 50%. 
 

 There must be one off-street parking space for each employee of the 
maximum working shift, one space for each truck, and one space for 
each permanently employed salesperson. 
 

 The maximum allowable area of all faces of all permanent signs, 
excluding directional signs, is one square foot per linear foot of 
property line adjoining a street, to a maximum of 300 square feet of 
sign area. 
 

 Storm water and drainage water shall be contained on-site, which may 
be accomplished through the use of an on-site drainage basin. 
 

Sources: City of Hanford Community Development Department, 1994a, 1995; Kings County Planning Department, 1998. 
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Table 8.4-3.  Hanford and Kings County General Plan Land Use Designations1 

Hanford Land Use Designation Definition 
Heavy Industrial (HI) Applies to industrial uses such as industrial parks, 

manufacturing, truck terminals, and public or quasi-
public facilities and structures.  HI lands should be 
buffered from residential and commercial uses by Light 
Industrial or Service Commercial uses or by large areas 
of open space. 
 

Agriculture (AG) Applies to agricultural uses within the City.  The 
primary purpose of the AG designation is to provide a 
buffer between sensitive and potentially conflicting land 
uses. 
 

Public Facilities (PF) Includes schools, community parks, storm drainage 
basins, and other similar activities conducted on 
property owned by the County or other state, federal, or 
local agencies. 
 

Drainage Basin (DB) Includes lands that are part of a system of storm water 
collection and water recharge basins. 
 

Urban Reserve (UR) This overlay prefix is intended to identify areas where it 
is not anticipated that development will occur within the 
planning horizon (15–20 years) or where significant 
infrastructure constraints must be resolved before 
development can occur. 
 

Light Industry (LI) Allows light industrial operations and large office uses.  
May include light manufacturing, warehousing , public 
and quasi-public facilities, support businesses and 
commercial facilities. 
 

Service Commercial (SC) Includes a broad range of commercial activities which 
can include freeway-oriented business, businesses 
having both retail and commercial components, and 
other business which can be located in commercial areas 
without causing a nuisance. 
 

Neighborhood Commercial (NC) Includes convenience commercial and neighborhood 
shopping centers providing a range of day-to-day retail 
goods and services. 
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Table 8.4-3.  Hanford and Kings County General Plan Land Use Designations1 

Hanford Land Use Designation Definition 
Medium Density Residential (MD) Allows duplexes or lower density apartment complexes, 

town homes, patio homes with lot sizes ranging from 
4,500 to 7,500 square feet for single family 
developments. 
 

Low Density Residential (LD) Allows single family development on typical urban lot 
sizes, ranging from 6,000 to 12,000 square feet. 

Standards Definition 
Floor Area Ratio (FAR) Specifies a maximum permitted ratio of gross floor area 

to site for nonresidential land uses.  For HI districts, the 
FAR is typically 0.50, with a minimum of 0.30 and a 
maximum of 2.0.  No unit density is specified for HI 
uses.  The minimum lot size for HI districts under this 
standard is 0.5 acre. 

  
Kings County Land Use 

Designation Definition 
Heavy Industry (MH) This designation is intended to provide appropriately 

located areas for industrial plants and to protect those 
locations from intrusion by residential and other 
inharmonious uses. 

General Agriculture (AG-20) This designation is intended to preserve agricultural 
land and to prevent premature conversion of agricultural 
land to other uses.  This designation includes a 20-acre 
minimum lot size requirement for some uses. 

Medium Density Residential (MD) Allows duplexes or lower density apartment complexes, 
town homes, and patio homes with lot sizes ranging 
from 4,500 to 7,500 square feet for single family 
developments. 

1 The land use designations identified have been summarized, and only those designations directly affected by the proposed HEP are 
discussed. 
Sources: City of Hanford Community Development Department, 1994a; Kings County Planning Department, 1998. 

 

designations and sets out provisions specifying acceptable uses.  The Hanford Zoning Ordinance 

consists of both text and maps that divide all lands in the City of Hanford into specific zoning 

districts that specify allowable uses and development standards (see Figure 8.4-1). 

 

 The Kings County General Plan similarly divides all unincorporated lands in the 

County into specific designations and includes provisions specifying acceptable uses.  The Kings 
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County Zoning Ordinance specifies the zoning districts and development standards for uses 

within unincorporated areas.  

 

 Table 8.4-4 depicts the actual zoning designations by project component.  

 
Table 8.4-4.  Zoning Designations Within the Affected Environment1 

Project Component Zoning Designation2  

GWF Hanford Energy Park HI (City) 
 PF (City) 
  
Proposed Transmission Route HI (City) 
 MH (County) 

 
Proposed Switchyard AG-20 (County) 
  
Alternate Transmission Route HI (City) 

MH (County 
  
Alternate Switchyard MH (County) 
  
Proposed Natural Gas Pipeline Route HI (City) 

AG-20 (County) 
LI (City) 
SC (City) 
NC (City) 

R-1-6 (City) 
 R-1-8 (City) 

R-1-20 (City) 
RM-3 (City) 

RM-3 (County) 
PF (City) 

1 The affected environment consists of that area within one mile of the generating plant site and within a one-half mile corridor centered on 
the proposed transmission route and water supply route (one-quarter mile to either side). 

2 These abbreviated zoning designations correspond with the descriptions given Table 8.4-5. 

 

 The Hanford General Plan, the Kings County General Plan, and the Kings 

Industrial Park Performance and Development Standards are the only land use management 

plans relevant to the affected environment of the proposed HEP.  The applicable policies and 

implementation measures identified in these plans are included in Table 8.4-5. 
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Table 8.4-5.  Zoning Districts Within the Study Area 

Hanford Zoning District Description1 
Heavy Industry (HI) Areas suitable for heavy industrial uses.  This designation 

is designed to ensure that industrial uses will continue to be 
viable within the City and to avoid potential land use 
conflicts with residential or commercial uses.  

 • Permitted uses include uses allowed in the Light 
Industrial designation, electrical power plant and 
cogeneration facilities meeting the fuel requirements of 
Chapter 17.30, public utility and public service structures, 
gas and electric transmission lines, administrative uses 
appurtenant to manufacturing, agriculture, warehouses and 
outdoor storage, manufacturing, and other uses added by 
the planning commission in accordance with the procedure 
established in Chapter 17.66. 

 • Conditional uses include uses involving possible 
nuisance characteristics, dangers of fire or explosion, or 
other health and safety hazards, including public buildings, 
expansion of an existing conditional use that is not 
incidental or accessory, and SIC codes 28 (Chemicals and 
Allied Products), 29 (Petroleum Refining and Related 
Industries), and 30 (Rubber and Misc. Plastic Products). 

 •  Permitted uses subject to administrative approval include 
gas and electric transmission lines, mobile/modular 
offices/living quarters appurtenant to industrial uses, 
incidental and accessory structures, and hazardous waste 
treatment equipment that is added to an existing use on the 
same site. 
 

Public Facilities (PF) Areas designated for community facilities in the Hanford 
General Plan. 

 • Permitted uses include public parks and playgrounds, 
public and quasi-public uses of an educational or religious 
type, parking lots, administrative, recreational, public 
service or cultural public uses, cemeteries, monopoles and 
disguised antennas, and approved incidental and accessory 
structures. 

 • Conditional uses include public corporation yards and 
maintenance and storage facilities, wastewater treatment 
plants, fairgrounds, airports, other public buildings and 
facilities, and wireless communication facilities. 
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Table 8.4-5.  Zoning Districts Within the Study Area 

Hanford Zoning District Description1 
Light Industry (LI) Areas suitable for light industrial uses.  This designation is 

designed to provide a buffer between residential areas and 
heavy industrial uses.  Development is typically 
characterized by landscaped street frontages and a business 
park setting.  Gas and electric transmission lines are a 
permitted use in this district. 

  
Service Commercial (SC) This designation is intended for areas typified by a broad 

range of commercial activities, such as auto sales, motels, 
restaurants, service stations, and auto repair. 

  
Neighborhood Commercial 
(NC) 

This designation is intended for convenience commercial 
and neighborhood shopping centers.  These locations 
would typically be located only on one corner of an 
intersection at one-mile intervals.  Electric transmission 
lines are a permitted use subject to administrative approval. 

  
One-Family Residential 
Low Density (R-1-6) 

This designation is applied to single-family development 
on lot sizes typically found in urban settings, with lot sizes 
typically found in urban settings, with lot sizes ranging 
from 6,000 to 12,000 square feet.  Minimum lot size is 
smaller than R-1-8. 

  
One-Family Residential 
Low Density (R-1-8) 

This designation is applied to single-family development 
on lot sizes typically found in urban settings, with lot sizes 
ranging from 6,000 to 12,000 square feet.  Minimum lot 
size is larger than R-1-6. 

  
One-Family Residential 
Very Low Density (R-1-
20) 

This designation is applied to larger estate-style lots for 
single family residential development with typical lot sizes 
ranging from 15,000 to 20,000 square feet.  This 
designation is intended to provide living area which has the 
advantages of both urban and rural settings. 

  
Multifamily Residential 
Medium Density (RM-3) 

This designation is applied to areas intended primarily for 
multifamily apartment and condominium development in 
proximity to major arterial streets, commercial and 
recreational facilities, and employment centers. 
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Table 8.4-5.  Zoning Districts Within the Study Area 

Kings County Zoning 
District Description1 

Heavy Industry (MH) This designation is designed to protect areas appropriate 
for industrial use from encroachment by residences and 
other incompatible uses and to protect nonindustrial uses 
from environmental impacts incident to industrial uses.  
Public utility and public service structures are permitted 
uses in this district. 

  
General Agriculture (AG-
20) 

This designation is designed to reserve the rural areas north 
of Kansas Avenue for commercial agricultural production.  
Permitted uses include public utility and public service 
structures, including electric transmission and distribution 
substations.  The minimum lot requirement for utility-
related uses is 1 acre. 

  
Multifamily Residential 
Medium Density (RM-3) 

This designation is intended primarily to provide for 
multifamily development adjacent to or in the immediate 
vicinity of an R-1-20, Very Low Density Residential 
District. 

  
1  Reference to “compatible” uses within the descriptions are based on the zoning requirements. 
Source: City of Hanford Community Development Department, 1994b; Kings County Planning Department, 1998. 

 

 The Hanford Land Division Ordinance, adopted pursuant to the Subdivision Map 

Act, requires the recording of every subdivision created through sale, lease, or financing of 

property on a tract or parcel map (City of Hanford Community Development Department, 

1994c).  Tract maps, required for subdivisions consisting of five or more parcels, and parcel 

maps, required for subdivisions consisting of four or fewer parcels, represent discretionary 

approvals.  The Hanford Community Development Department acts as an advisory agency as it 

oversees the maps during the review process; final approval is granted by the City of Hanford 

surveyor, who records the final maps. 

 

 The Kings County Land Division Ordinance, also adopted pursuant to the 

Subdivision Map Act, requires the recording of every subdivision created on unincorporated 

County lands on a tract or parcel map (Kings County Planning Department, 1998).  The Kings 

County Planning Department oversees this process in the same manner as the City of Hanford. 
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 Kings County has authority over the location and conditions of energy 

development in unincorporated areas of the County.  The County plans and policies that relate to 

the proposed transmission route for the HEP are identified in Table 8.4-2. 

 

8.4.2.2 State 

 

 The CEC has both policy development and permitting responsibilities for 

generating projects that have a capacity of over 50 megawatts (MW).  Generating facilities such 

as the proposed HEP require CEC approval.  As such, the CEC is also the lead agency in the 

implementation of the California Environmental Quality Act (CEQA) and must follow 

appropriate state law and guidelines in its review and decision making. 

 

 The Williamson Act is a state land use policy that serves to preserve open space 

and agricultural land.  The act discourages premature urbanization and prevents landowners from 

being forced to develop their property because their property taxes are based on the greater value 

of the land as represented by commercial or residential use.  The Williamson Act is implemented 

by creating a voluntary contract with property owners that restricts land use for 10 years, with an 

automatic annual renewal.  In return for the agreement to restrict the use of land for 10 years, the 

landowner receives preferential property tax rates based on the current use of the land rather than 

its market value.  The California Department of Conservation, Office of Land Conservation, 

administers lands under Williamson Act contracts. 

 

 Approximately one mile of the proposed natural gas pipeline will traverse land 

under Williamson Act contract (Kings County Planning Department, 2000b).  These parcels are 

under active agricultural production.  However, the impact of the proposed natural gas pipeline 

will be minimal because the pipeline will follow an existing dedicated public utility easement.  

As a result, no land will be converted from agricultural production due to the natural gas pipeline 

other than potential temporary conversion during construction. 
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 The proposed transmission route does not traverse areas under Williamson Act 

contract, nor is the proposed switchyard located on land under Williamson Act contract (Kings 

County Planning Department, 2000b). 

 

8.4.2.3 Federal 

 

 No applicable federal land use plans or policies have been identified for the 

proposed HEP site. 

 

8.4.3 Description of the HEP and Its Components 

 

8.4.3.1 Proposed HEP 

 

 The proposed site for the HEP is located within the Hanford city limits in Kings 

County.  The five-acre proposed site is located on a 10-acre parcel owned by GWF and is 

situated on Idaho Avenue between 10th and 11th Avenues.  The site is accessed from Idaho 

Avenue.  A detailed description of the proposed HEP, the proposed transmission route, and the 

proposed switchyard can be found in Sections 2.0, 3.0, and 6.0.  Figures 8.4-1 and 8.4-3 illustrate 

the zoning districts and existing land uses, respectively, within a one-mile radius of the proposed 

site for the HEP.  Existing and potentially sensitive land uses, general plan designations, and 

zoning are also summarized in Tables 8.4-1 and 8.4-2. 

. 

 The proposed transmission route runs east along the north side of Idaho Avenue 

to the Burlington Northern & Santa Fe (BNSF) Railway easement, then follows the west side of 

the railroad easement south to the proposed switchyard on the south side of Jackson Avenue. 

 

 The proposed natural gas pipeline will be constructed within a city public utility 

easement (within 60 feet of the centerline of 11th Avenue) on the west side of 11th Avenue.  It 

will cross to the south side of Idaho Avenue (within 30 feet of the centerline of Idaho Avenue in 

a designated public utility easement), then turn east, entering the proposed HEP site near the 

southeast corner of the property. 
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 The alternate transmission route originates at the GWF site, crosses Idaho 

Avenue, follows the south side of Idaho Avenue west to the Lakeside Ditch, and follows the 

Lakeside Ditch south to 11th Avenue.  The route follows the existing utility easement along the 

east side of 11th Avenue south to the alternate switchyard, located just north of Jackson Avenue 

on the east side of 11th Avenue. 

 

 Land Acquisition.  GWF has acquired the HEP site from the City of Hanford 

Redevelopment Agency.  Although the purchase will create a subdivision, a waiver from the 

requirement to obtain a parcel map is authorized for sale of property for industrial uses located 

within a lawfully approved industrial park (City of Hanford Community Development 

Department, 1994c).  An application for a parcel map waiver will be submitted to the Hanford 

Community Development Department pursuant to the Subdivision Map Act.  Application for a 

parcel map waiver is scheduled to begin in the third quarter of 2000. 

 

 Although some of the lands within one-quarter mile of the proposed transmission 

route and within one mile of the HEP site are zoned Agriculture (see Figures 8.4-1 and 8.4-3) 

and are currently in agricultural production (Radian, 2000), the HEP will not impact agricultural 

lands.  The proposed transmission route will be located in an existing transmission corridor on 

land zoned for industrial use.  An alternative transmission route would cross approximately 8/10 

mile of agricultural land; however, the transmission line would be located in an existing 

transmission corridor.  Because the alternate route would cross agricultural land within the 

existing utility right-of-way, impacts would be limited to short-term impacts during construction 

of the transmission line.  Thus, the alternate route would not have a significant impact on 

agricultural lands. 

 

 Permission for use of the transmission corridor from landowners will be obtained 

through rights-of-way and easements.  The landowners along the transmission corridor are listed 

in Table 8.4-6.  Although negotiations with private landowners have not been finalized, 

preliminary contacts with landowners elicited favorable responses.  
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Table 8.4-6.  Landowners Along the Proposed Transmission and Natural Gas Routes 

Assessor’s Parcel Number Owner(s) 
018-242-055 
APN for project site TBD 

GWF 
GWF 

018-112-068 Isauro Flores 
018-112-069 Ennis Family Investments 
018-112-076 Dennis Sanchez 
018-452-004 Richard & Marilyn Maccagno 
018-452-005 Robert & Barbara Sainz 
018-452-006 Richard & Trudy Maletta 
018-452-007 Randy & D.K. Davis 
018-441-005 Bradly & Eloise Willsey 
018-441-006 Goretti M. Silva 
018-441-007 Leroy & Connie Hilton 
018-640-002 Jose M. Quiroz & Claudia M. Chavez 
018-641-026 Ricardo & Gertrudis Naranjo 
018-640-028 State of California Office of Real Estate 
018-730-004 Pauline & Lope Parumog 
018-740-008 Phillips Construction 
018-740-009 Shawn & De Shaunda Hermosillo 
018-740-010 Phillips Construction 
018-740-011 Phillips Construction 
018-740-012 Phillips Construction 
018-740-013 Phillips Construction 
018-740-014 Phillips Construction 
018-740-015 Phillips Construction 
018-740-016 Phillips Construction 
018-700-051 Margaret E. Pame 
018-700-052 Jerry & Barbara Burns 
018-700-053 Amelia Tarazon 
018-700-054 Laura M. Parsons 
018-700-055 Richard & Beverly Cretcher 
018-700-056 Manuel & Maria Ramirez 
018-700-057 Rafael Castorena 
018-700-058 Esequiel P. Salcedo 
018-700-059 Marla J. Kopinec 
018-710-033 Robert & Ethel Wall 
018-710-034 Joe & Eva Miller 
018-710-035 Ennis Development 
018-710-126 Ennis Development 
018-710-127 Ennis Development 
018-710-128 Ennis Development 
018-710-129 Jose F. Solorio Trust 
018-710-130 Ennis Development 
018-710-131 Ennis Development 



  8.4 LAND USE 

SPPE  May 2000 
GWF Hanford Energy Park 
S:\GWF\8.4.doc 

8.4-24 

018-710-132 Ennis Development 
Table 8.4-6.  (Continued) 

Assessor’s Parcel Number Owner(s) 
018-710-133 Sadie Escalera 
018-710-134 Ennis Development 
018-710-135 Ennis Development 
018-710-136 Ennis Development 
018-710-137 Ennis Development 
018-710-138 Ennis Development 
018-231-034 Helena Chemical Company 
018-231-035 Viking Ready Mix Company 
018-231-008 Ronald & Denise Hurt 
018-231-009 Britz Fertilizers, Inc. 
018-231-010 Walker Farms 
018-231-045 William & Priscilla Davis 
018-231-046 William & Priscilla Davis 
028-030-035 Pirelli Tire Company 
028-030-029 BNSF Railway 
028-030-030 BNSF Railway 
028-030-036 State Street Bank & Trust Company, Trustee 
028-030-021 Del Monte Corporation 
BNSF  =  Burlington Northern & Santa Fe 

 

 GWF is in the process of acquiring either the one-acre proposed switchyard site or 

the one-acre alternate switchyard site from the current private landowner.  The minimum lot size 

for districts zoned AG-20 is twenty acres.  A parcel of no less than one acre is allowed in the 

AG-20 district for specified uses, including an electric transmission switchyard.  Thus, this 

acquisition will require a conditional use permit (CUP).  The acquisition will also create a 

subdivision, which will require a parcel map.  Applications for a parcel map CUP will be 

submitted to the Kings County Planning Department in the third quarter of 2000. 

 

 Existing and Proposed Land Uses.  Figure 8.4-3 shows existing land uses within 

the proposed HEP site and in the surrounding one-mile area.  The plant site itself is located 

within an existing industrial park (see Table 8.4-4).  The site is bordered by industrial uses to the 

south and west, the BNSF railroad to the east, and undeveloped industrial land to the north.  The 

transmission facilities within one mile of the proposed site are described in Section 6.0.  

According to the Hanford General Plan, the HEP site is within an area designated for Heavy 

Industry (see Table 8.4-5). 
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 Neither the HEP site nor the proposed switchyard and proposed transmission 

route will be located on property under Williamson Act contract.  Approximately 8/10 mile of 

the proposed natural gas pipeline would cross property under Williamson Act contract.  The 

pipeline will be located within an existing public utility easement. 

 

 The California Department of Conservation, Division of Land Resources 

Protection, determines whether land is designated as prime farmlands or of unique or state-wide 

importance based on definitions developed for the California Farmland Mapping and Monitoring 

Program.  Although land within one mile of the proposed HEP or within one-quarter mile of the 

proposed transmission route is Prime Farmland or Farmland of Statewide Importance as defined 

by the California Department of Conservation (see Section 8.9), no Prime Farmland will be 

disturbed as a result of the HEP.   

 

 According to the Hanford Community Development Department, no proposed 

industrial developments are planned within a two-mile radius of the plant site (McCurdy, 2000a).   

 

 The City of Hanford has planned an unrelated road improvement project that will 

increase access to undeveloped land in the Kings Industrial Park.  The project will include a new 

road linking Idaho Avenue and 11th Avenue.  This road will be located just west of GWF’s 

existing plant.  The project will also include improvements to Idaho Avenue.  Construction for 

this project is expected to begin in mid-2000 (McCurdy, 2000a). 

 

 Hanford is experiencing continued growth in retail development, particularly in 

the vicinity of the Hanford Mall, which is located approximately four miles north of the HEP 

site.  Recently proposed projects in this area include an International House of Pancakes 

restaurant and a Starbucks coffee shop (McCurdy, 2000a). 

 

 Three projects are proposed in other areas of Kings County.  The J.G. Boswell 

project is proposed for the area west of 10½th Avenue, between Lansing and Nevada Avenues 

(approximately six miles south of the project site).  This 6,000-acre project would create four 
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new dairies.  The EIR for this project is complete and the project has been approved by the Kings 

County Planning Commission; however, the project is currently on appeal to the Kings County 

Board of Supervisors (Roper, 2000). 

 

 In the Lemoore area, approximately ten miles west of the proposed HEP site, La 

Prino Foods has proposed a $150-million expansion of its existing cheese processing plant.  This 

project would include 250,000 square feet of new building space on 62 acres and would require 

an additional 350–400 employees.  At the Santa Rosa Ranchieria, approximately five miles 

southwest of the proposed HEP site, the Palas Indian Tribe is constructing a 160,000-square-foot 

Gaming Center that will require 80–100 employees.  The Gaming Center is expected to open in 

March 2000 (McCurdy, 2000a).  

 

 Agency Approvals. Discretionary agency approval by the Kings County Planning 

Department will be required to obtain a parcel map pursuant to the Subdivision Map Act for the 

proposed switchyard and to obtain a parcel map waiver pursuant to the City of Hanford 

Municipal Code for the proposed HEP.  The HEP anticipates beginning these application 

processes in the third quarter of 2000.  A ministerial permit for work performed in the public 

utility easement will be required for the transmission line.  A permit application will also be 

submitted in the third quarter of 2000. 

 

 Potentially Sensitive Land Uses.  There are no parks, recreational areas, 

educational facilities, religious sites, agricultural areas, health care facilities, or commercial uses 

on the HEP site or within a one-mile radius of the site (see Section 8.1 and Section 8.5 for 

additional information regarding sensitive land uses).   

 

 Zoning.  As shown on Figure 8.4-1, the proposed HEP site and the area 

surrounding the site are zoned Heavy Industry (see Table 8.4-5).  Pursuant to Municipal Code 

Amendment No. 2000-01, electric power plants and cogeneration plants fueled by natural gas are 

permitted under both the Hanford Zoning Ordinance for areas zoned Heavy Industry and under 

the Kings Industrial Park Performance and Development Standards for uses located in the 

industrial park (City of Hanford Planning Commission, 2000).  Thus, the proposed project is an 
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allowable use as a matter of right; no conditional use permit would be required absent the CEC’s 

jurisdiction. 

 

 Land Ownership Patterns.  Both public and private land ownership is found 

within one mile of the proposed HEP site and in the surrounding study area.  The public lands 

are held by the City of Hanford.  Appendix D lists the surrounding property owners within 1,000 

feet of the proposed HEP site and within 500 feet of the proposed linear facilities.   

 

 Although some lands within one mile of the proposed project and within a quarter 

mile of the proposed transmission route are currently in agricultural production and are under 

Williamson Act contract, these properties will not be impacted by the HEP.  The proposed 

switchyard will be located on agricultural property; however this property is not under 

Williamson Act contract.  Although the proposed natural gas pipeline route will traverse property 

under Williamson Act contract for one mile, the gas line will be located in a dedicated utility 

easement, and thus will not impact the land portion of the parcels under agricultural production. 

 

 Land Use Goals, Policies, and Implementation.  Land use goals and policies 

pertaining to Kings County energy development and transmission lines are expressed in the 

Kings County Zoning Ordinance, Section 1710, which governs review of utility towers under the 

jurisdiction of the Public Utilities Commission.  Routes for overhead transmission lines must be 

submitted to the zoning administrator for nonbinding review and recommendations as to the 

route, placement, and height of the towers, and the effect on land use (Kings County Planning 

Department, 2000a). 

 

8.4.3.2 Proposed Transmission Route and Proposed Switchyard 

 

 The proposed 115 kV transmission line for the HEP would originate at the 

existing GWF site (Milepost [MP] 0.0).  The proposed transmission route will extend east 

approximately one-quarter mile to the railroad easement.  The line will continue south along the 

railroad easement for approximately one mile, crossing Jackson Avenue.  The proposed 

switchyard is located on the south side of Jackson Avenue.  
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 The proposed transmission route from MP 0.00 to MP 0.25 lies within the 

Hanford city limits.  The remainder of the proposed transmission route lies within 

unincorporated Kings County (see Figure 8.4-2). 

 

 The alternate transmission route originates at the GWF site, crosses Idaho 

Avenue, follows the south side of Idaho Avenue west to the Lakeside Ditch, and follows the 

Lakeside Ditch south to 11th Avenue.  The route follows the existing utility easement along the 

east side of 11th Avenue south to the alternate switchyard, located just north of Jackson Avenue 

on the east side of 11th Avenue. 

 

 Figures 8.4-1 and 8.4-3 illustrate the zoning and existing land uses, respectively, 

along the proposed transmission route.  Existing and potentially sensitive land uses, general plan 

land uses, and zoning within the transmission line corridor are identified by MP as summarized 

in Tables 8.4-3, 8.4-4, 8.4-5, and 8.4-7. 

 

Table 8.4-7.  General Plan Land Use Designations Within the Study Area1 
 

Project Component 
Project Component 

Milepost (MP) 
 

General Plan Land Uses2 

GWF Hanford Energy Park3 MP 0.0 Heavy Industry (City) 
   
Proposed Transmission 
Route  

MP 0.0–1.2 Heavy Industry (City and County) 

   
Proposed Switchyard MP 1.2 General Agricultural (County) 
   
Alternate Transmission 
Route 

MP 0.0–1.2 Heavy Industry (City and County) 

   
Alternate Switchyard MP 1.2 Heavy Industry (County) 
1 The study area consists of that area within one mile of the generating plant site and within a one-half mile corridor of the proposed 

transmission route and water supply route. 
2 General plan land use designations are defined in Table 8.4-3. 
3 The proposed 10-acre HEP site is on land zoned Heavy Industry. 

 

 Existing and Proposed Land Uses.  The proposed transmission route crosses 

approximately 1.2 miles of property that is either developed or undeveloped industrial.  The 
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proposed transmission route is located within an existing transmission corridor, as shown on 

Figure 8.4-3.  Approximately one mile of the proposed transmission route will be located within 

an easement owned by the BNSF Railway.   

 

 The site of the proposed HEP is located at the southern edge of the Hanford city 

limits and is located within the Kings Industrial Park.  No residences are located within a quarter 

mile of the proposed transmission route (Radian, 2000), and no residential developments are 

currently proposed in the study area along the route (McCurdy, 2000a). 

 

 The proposed transmission route crosses two transportation routes: Idaho Avenue, 

one-quarter mile to the east of the existing GWF power plant, and Jackson Avenue, just west of 

the intersection with the BNSF railroad tracks. 

 

 The alternate transmission route crosses approximately 1.7 miles of property that 

is also either developed or undeveloped industrial.  The alternate transmission route follows 

either the Lakeside Ditch or a dedicated public utility easement for approximately one mile.  No 

residences are located within a quarter-mile of the alternate transmission route (Radian, 2000).  

This route crosses one transportation route, Idaho Avenue, just south of the existing GWF power 

plant.   

 

 Agency Approvals.  Discretionary approvals by the Kings County Planning 

Department will be required to obtain a parcel map pursuant to the Subdivision Map Act and a 

Conditional Use Permit pursuant to the Kings County Zoning Ordinance for the proposed 

switchyard.  GWF anticipates beginning these application processes in the third quarter of 2000. 

 

 Potentially Sensitive Land Uses.  No potentially sensitive land uses occur within 

a quarter-mile of the proposed transmission route.  The nearest residence to the transmission line 

is located approximately one-half mile east of the proposed transmission route, at the southwest 

corner of Idaho Avenue and 10th Avenue. 
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 Zoning.  The zoning designations within a half-mile of the proposed transmission 

route include Heavy Industry (City and County) and General Agriculture (County).  Figure 8.4-1 

illustrates the zoning districts along the route.  These districts are also described in Table 8.4-5. 

 

 There have been 25 discretionary project reviews by the City of Hanford or Kings 

County within the 18 months prior to the applicant’s Small Power Plant Exemption (SPPE) (City 

of Hanford Planning Commission, 2000; Roper, 2000).  Of these projects reviews, 3 have been 

residential projects, 3 have been public projects, 16 have been commercial/retail projects, 2 have 

been industrial projects, and 1 has been an agricultural project.  The industrial projects included 

the expansion of an existing pallet manufacturing plant and the addition of plastic storage domes 

at an existing manufacturing facility.  A list of the discretionary reviews is included in   

Appendix D. 

 

 The City of Hanford Heavy Industry zoning designation has recently been 

changed to include additional uses that had been inadvertently excluded during the 1994 

revisions to the Hanford Zoning Ordinance.  In 1994, the Hanford Zoning Ordinance was 

updated to incorporate revision made to the Hanford General Plan (also made in 1994).  At that 

time, the scheme for identifying allowable uses within the Heavy Industry zoning designation 

was changed from identifying specific individual uses to identifying allowable SIC codes.  After 

this revision to the Hanford Zoning Ordinance, as the result of an oversight, energy uses were no 

longer allowed in areas zoned Heavy Industry.  The Hanford Zoning Ordinance was changed in 

January 2000 in reaction to the proposed HEP to add energy uses to the list of allowable uses 

under the Heavy Industry zoning designation.  This change was approved by the Hanford City 

Council on January 18, 2000 (City of Hanford Planning Commission, 2000). 

 

 Two changes to zoning designations in Kings County are currently under review.  

The first is a proposal to redesignate a five-acre parcel near Kettleman City from Agriculture to 

Commercial.  An extension to an existing truck terminal is proposed for this site, if the zoning 

change is approved.  The second change under review is a proposal to redesignate two nine-acre 

parcels west of Highway 41, just south of Highway 198, from Agriculture to Heavy Industry.  
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These parcels abut property presently designated Heavy Industry.  No project has been proposed 

in association with this zoning change (Roper, 2000). 

 

8.4.3.3 Proposed Natural Gas Pipeline Route 

 

 The proposed natural gas pipeline for the HEP would terminate at the existing 

GWF site.  The proposed line would cross Idaho Avenue and follow the south side of Idaho 

Avenue west approximately 2000 feet to 11th Avenue.  The line would cross 11th Avenue, turn 

north, and follow the west side of 11th Avenue north three miles to the south side of Hanford-

Armona Road, where the gas line would connect to an existing Southern California Gas 

Company connection. 

 

 The proposed natural gas pipeline route from MP 0.0 to MP 1.9 lies within 

unincorporated Kings County and from MP 1.9 to MP 2.8 the route lies within the Hanford city 

limits (see Figure 8.4-2).  

 

 Agency Approvals.  No agency approvals will be required for the proposed 

natural gas pipeline route because the pipeline will be located in the City of Hanford’s public 

utility easement.  However, a ministerial permit for work performed in the public utility 

easement will be required.  GWF expects to submit a permit application to the Kings County and 

City of Hanford Public Works Department in the third quarter of 2000. 

 

 Potentially Sensitive Land Uses.  Potentially sensitive land uses within a 

quarter-mile of the proposed natural gas pipeline route include a number of residences.  Near MP 

1.5, just north of the intersection of 11th Avenue and Iona Avenue, a rural residence is located 

about 400 feet west of the proposed route.  From MP 2.4 to MP 2.8, between Houston Avenue 

and Hanford-Armona Road, the area on both sides of the proposed route is characterized by 

residential subdivisions.   

 

 Zoning.  The zoning designations within a half-mile of the proposed natural gas 

pipeline route include Light and Heavy Industry (City and County), General Agricultural 
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(County), Public Facilities (City), Service and Neighborhood Commercial (City), Single-Family 

Residential (City), and Multifamily Residential (City and County).  Figure 8.4-1 illustrates the 

zoning districts along the route.  These districts are also described in Table 8.4-5. 

 

8.4.4 Environmental Consequences 

 

 This section discusses the environmental consequences of the HEP within one 

mile of the proposed site and within one-quarter mile of the proposed transmission route, the 

proposed switchyard, and the proposed natural gas pipeline route.  The potential environmental 

consequences concern both the construction and the operation of the generating plant, the 

transmission line, and the switchyard. 

 

8.4.4.1 Significance Criteria 

 

 To determine the significance criteria appropriate to this study, the CEC 

Guidelines (CEC, 1997) and CEQA Guidelines (14 California Code of Regulations [CCR] 

15,000 et seq. [1999]) were consulted. 

 

 The following criteria were used to determine whether significant project-related 

impacts might occur as a result of the HEP: 

 

• Conflict with the adopted environmental plans and goals of the community 
where a project is located; displacement of a large number of people or the 
inducement of substantial population growth; disruption or division of an 
established community; the conversion or impairment of prime agricultural 
land; or conflict with established recreational, educational, religious, or 
scientific uses of the area (Appendix G of the State CEQA Guidelines); 

 
• Noise and odor nuisances that will cause existing land uses to cease or be 

adversely affected, or inhibit the development of future land uses; 
 

• Traffic problems that will restrict access, adversely affecting land uses, such 
as residential or commercial; or 

 
• Visual impacts that will impact land uses, such as recreation. 
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8.4.4.2 Proposed HEP 

 

 Construction-Related Impacts.  Construction activities will take place in such a 

way as to minimize interference with existing industrial and energy-related uses in the Kings 

Industrial Park and other adjacent industrial areas.  The proposed site for the HEP is a five-acre 

site within a 10-acre parcel of land within an existing industrial park.  Construction activities 

could potentially impact local roadways, by adding additional traffic along access routes to 

existing industrial operations within the area.  These potential impacts are discussed in Section 

8.10 (Traffic and Transportation).  Construction activities would also increase the amount of 

noise, dust, and emissions in the area.  These issues are discussed in detail in Sections 8.5 

(Noise) and 8.1 (Air Quality). 

 

 Material and equipment staging areas will be required during the construction 

period; these areas will serve as base stations for employees, field office locations, laydown 

areas, and places to store materials, equipment, and vehicles.  The proposed staging areas will be 

located adjacent to and just north of the proposed HEP site, on a previously disturbed site with 

no known environmentally sensitive areas. 

 

 Residences located in the vicinity of the proposed HEP may experience short-

term impacts associated with facility construction, including visual disruption, increased noise 

and dust, and increased traffic and vehicle emissions due to project equipment and vehicles using 

surrounding roadways (see Sections 8.1, 8.5, 8.10, and 8.11). 

 

 Overall, the land use impacts associated with the construction activities will be 

insignificant because the activities are compatible with existing land uses, expand the use of an 

existing industrial area, and are temporary (approximately 15 months). 

 

 Operations-Related Impacts.  The proposed HEP will be located in an industrial 

park adjacent to an existing power plant.  The HEP will be designed for an operating life of 30 

years.  The HEP represents further development of an area committed to industrial and energy-
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related uses rather than the introduction of industry to a nonindustrial area.  The proposed use of 

the site is compatible with adjacent uses, as evidenced by the current development pattern within 

the Kings Industrial Park.  The operations of the proposed plant are not expected to result in 

significant adverse impacts to surrounding land uses. 

 

 Compatibility with Existing and Proposed Land Uses.  The Hanford General 

Plan indicates that industrial areas are compatible adjacent land uses to power plants (City of 

Hanford Community Development Department, 1994a).  The proposed HEP involves the 

creation of an industrial use in an area already committed to industrial and energy-related uses.  

The HEP would not result in a change of land use, nor would it change the existing character of 

the area.  The HEP would be consistent with the existing uses in the HEP site. 

 

 The operation of the HEP is expected to result in no inflow of workers to the City 

of Hanford and/or surrounding Kings County (see Section 8.10).  The impact of the proposed 

HEP on recreational facilities would be insignificant and would not result in any increased 

demand on area facilities or services.   

 

 Consistency with Existing Land Use Plans, Policies, and Regulations.  The 

current City of Hanford zoning designation at the proposed HEP site is Heavy Industry (HI).  

Cogeneration facilities that use natural gas as a fuel or electric power plants are permitted uses 

by right within the HI district.  There is no minimum lot size requirement for land zoned HI.  The 

development of the power plant is therefore consistent with the zoning designation for the site. 

 

8.4.4.3 Proposed Transmission Route, Proposed Switchyard, and Proposed Natural 

Gas Pipeline Route 

 

 Construction-Related Impacts.  The construction activities associated with the 

development of the proposed transmission line, the proposed switchyard, and the proposed 

natural gas pipeline route are expected to occur over a nine-month period.  Construction 

activities will be undertaken in a way that minimizes interference with existing land uses in the 

proposed transmission and gas route corridors. 
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 The assessment of construction impacts resulting from the installation of the 

structures along the proposed transmission route encompasses consideration of the type of 

structures, access to the structures, and temporary construction area requirements.  For 

information on the design and description of these structures, refer to Section 6.0.  Overall, 

construction of the transmission line system will temporarily disturb approximately 11 acres and 

permanently disturb approximately 1.25 acres.  The construction of the switchyard will 

permanently disturb one acre.  The safety measures listed in Section 8.7 will be incorporated into 

the HEP design to reduce any safety impacts that might occur during the construction of the 

transmission lines and associated structures. 

 

 All structures will be located near or along existing roads.  Structures that are not 

located along or adjacent to rights-of-way for existing roads will be located along the existing 

BNSF railway right-of-way.  This right-of-way is accessible along an existing graded access 

road.  A suitable marking system will be developed to ensure that designated access routes are 

consistently used and that equipment and construction personnel do not randomly travel to 

structure locations. 

 

 Construction impacts from the proposed natural gas pipeline route will result from 

the installation of a buried pipeline.  No aboveground structures will be associated with the 

proposed gas line.  An area approximately 20-feet wide along the length of the proposed route 

will be disturbed during construction.  Overall, construction of the proposed gas line will 

temporarily disturb approximately 10 acres, but will not permanently disturb land because the 

line will be entirely underground.  The proposed line will be located near existing roads for its 

entire length and all but about four-tenths of an acre will be located in an existing public utility 

easement. 

 

 The material and equipment staging area needed during construction will require 

approximately two acres of land.  It is estimated that a single on-site construction laydown area 

north of the proposed HEP will be required for the construction of the plant and the transmission 

line.  The staging area will be located on a previously disturbed site that does not have any 
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known environmentally sensitive areas.  In addition, an on-site area will be used for construction 

parking. 

 

 Residential Areas.  Although limited in this area, residential land uses may 

experience short-term impacts associated with facility construction, including visual disruption, 

an increase in noise and dust, and an increase in traffic and vehicular emissions because project 

equipment and vehicles will use surrounding roadways.  However, these potential impacts are 

anticipated to be short-term in nature, occurring only during project construction, and will not 

result in any significant long-term impacts (see Sections 8.5, 8.10, and 8.11). 

 

 Sensitive Land Uses.  There are no schools, hospitals, parks, or other sensitive 

land uses located within the one-half mile corridor study area identified for the proposed 

transmission and natural gas pipeline routes. 

 

 Operations-Related Impacts.  Once the transmission structures have been 

installed, the affected land will be restored to its original condition wherever possible.  

Operational impacts will be limited to the total area permanently affected by the structures (i.e., 

the nonusable land following construction [about 100 square feet per structure]).  The structures 

will be located in a way that reduces conflicts with existing and future land uses.   

 

 Access routes will be along existing roadways or along an existing access road 

along the railroad right-of-way.  These routes will be maintained where required for operation 

and maintenance of the transmission line structures. 

 

 The potential environmental impacts resulting from the construction and/or 

operation of the proposed transmission line and natural gas pipeline include potential 

incompatibility with existing and proposed land uses within the transmission line and gas 

pipeline corridors (e.g., changes in land use, conflicts with existing uses, and effects on 

potentially sensitive land uses) and nonconformity with existing land use plans, policies, and 

regulations.  These issues are addressed separately below. 
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 Compatibility with Existing and Proposed Land Uses.  Existing land uses 

along the various segments of the proposed transmission route consist primarily of developed 

industrial uses, undeveloped industrial land, and the BNSF railroad.  Along the proposed natural 

gas pipeline route, existing land uses include industrial and agricultural land and residential area. 

 

 Undeveloped Land.  The proposed transmission and natural gas pipeline routes 

traverse approximately one-quarter mile of undeveloped area that runs parallel to the railroad.  

The undeveloped land along the proposed transmission route is designated for Heavy Industry by 

the Kings County General Plan.  This general plan designation provides for public utility uses as 

a permitted use. 

 

 Where undeveloped land is designated for General Agricultural use in Kings 

County, public utilities are a compatible use.  Because the zoning descriptions throughout the 

area of the proposed transmission route identify utility facilities as compatible uses, no 

substantial conflict exists between the compatibility of the new and existing land uses.  Similarly, 

development of the proposed switchyard would be compatible with new and existing land uses. 

 

 Residential Areas/Schools.  The proposed transmission route passes within 

approximately one mile of several rural residences located along 10th Avenue.  There are no 

schools within the study area.  No residential developments have been proposed in the study area 

along the proposed transmission route.  The proposed natural gas pipeline route will pass within 

50 feet of residential areas for much of its one-mile length between Houston Avenue and 

Hanford-Armona Road.  However, this line will be buried underground and thus will have no 

operational impacts.  Therefore, no adverse impacts to residences and schools are anticipated 

from the operation of the proposed HEP and its associated linear facilities. 

 

 Agricultural Lands.  The only agricultural land that will be disturbed is the one-

acre site of the proposed switchyard.  The construction of the proposed switchyard could result in 

the loss or temporary delay of potential crop production; any disturbed area along the proposed 

transmission route would be returned to agricultural use after construction is complete.  No 

agricultural lands covered by Williamson Act contracts would be disturbed by the proposed 
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switchyard.  The only area to be permanently affected by the switchyard would be the one-acre 

site on which it would be located.  This area will be relatively small; therefore, these impacts will 

not affect existing land use practices and policies. 

 

 Approximately 1.5 miles of the proposed natural gas pipeline route will cross 

agricultural lands, some of them currently under Williamson Act contracts.  However, the gas 

pipeline will be located entirely within an existing dedicated public utility easement.  As a result, 

no land will be permanently converted from agricultural production.  Therefore, the proposed gas 

line will not violate any existing Williamson Act contracts.  The proposed gas line will not affect 

existing land use practices and policies. 

 

 Compatibility with Existing Land Use Plans, Policies, and Regulations.  The 

proposed transmission route traverses land that is zoned Heavy Industry by the City or County.  

The land within the City's jurisdiction is located within the Kings Industrial Park.  Most of the 

land is developed by industrial uses, although a small portion (approximately one-quarter acre) is 

undeveloped.   

 

 The proposed natural gas pipeline route traverses land that is zoned Agricultural 

and Residential by the County, and Industrial, Neighborhood or Service Commercial, and 

Residential by the City.  For the entire length of the route except for four-tenths of a mile, the 

proposed pipeline will be located in an existing dedicated public utility easement and thus will be 

compatible with existing land use plans and policies.  The remaining 0.4-mile length of the 

pipeline will be located on land zoned by the County for heavy industry.  Linear facilities within 

industrial districts associated with adjacent uses are also compatible with existing land use plans 

and policies. 

 

 Placement of the proposed transmission and natural gas lines along the existing 

BNSF railroad right-of-way or existing roadways, respectively, minimizes the potential impact 

of the linear facilities because the lines are located in existing transmission corridors that parallel 

permanent, dedicated land uses.  Thus the proposed transmission and natural gas routes are 

compatible with existing land use plans and policies. 
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 The proposed transmission route, switchyard, and natural gas pipeline route will 

be located entirely on previously disturbed land.  As a result, no significant impacts to biological 

resources are expected due to construction or operation of the proposed project.  Impacts to 

existing biological resources in these areas is further discussed in Section 8.2. 

 

8.4.5 Potential Cumulative Impacts and Indirect Effects 

 

 The HEP site is located within the Kings Industrial Park.  The HEP will further 

develop an industrial site without converting agricultural land or otherwise changing the 

industrial character of the site.  Conversion of agricultural lands to nonagricultural use will be 

minimal and will be limited to the one-acre site of the proposed switchyard.  Numerous other 

industrial activities take place in the vicinity of the HEP.  Collectively, these activities indicate a 

trend toward energy-related uses in this part of Kings County.  Increased energy-related 

production in the vicinity of the HEP may reduce the possibility that lands not under agricultural 

production will become actively used for agriculture.   

 

 The Hanford General Plan encourages energy production as a permitted use in 

industrial zones.  The City also acknowledges the importance of energy production to the City 

and encourages orderly, planned development of energy resources (City of Hanford Community 

Development Department, 1994a).  Development of energy resources in Kings Industrial Park is 

consistent with Hanford’s economic goals and will have a positive impact on the City's economy.  

The HEP will be built on a portion of a larger parcel currently owned by the City of Hanford that 

is presently disturbed but not used for industrial activities.  The plant will not change the existing 

land use in the vicinity, which is industrial in nature, nor will it expand the area currently used 

for industrial or energy-related uses.  Thus, the HEP will have only a minimal impact on land use 

at the site. 

 

 The proposed transmission line and natural gas pipeline will be built in existing 

transmission corridors.  Although the HEP linear facilities will increase the impact of industrial 

activities in the transmission corridors, the use of existing corridors and easements will limit the 
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overall impact by reducing the amount of land that would otherwise need to be converted for 

transmission line or natural gas pipeline use.  The existing transmission line corridor is located 

entirely on lands zoned for industrial uses.  Disturbance of agricultural land will be limited to the 

one-acre site of the proposed switchyard.  There will be no permanent disturbance outside of the 

public utility easement as a result of the proposed natural gas pipeline. 

 

 The consolidation of aboveground transmission lines in established transmission 

corridors minimizes the overall land use impact and is consistent with the Hanford and Kings 

County General Plan land use elements (City of Hanford Community Development Department, 

1994a; Kings County Planning Department, 1998).  Placement of the natural gas pipeline within 

an existing public utility easement is also consistent with the Hanford and Kings County General 

Plan land use elements (City of Hanford Community Development Department, 1994a; Kings 

County Planning Department, 1998). 

 

 The proposed linear facilities will not cause a significant change in the character 

of the region when considered in conjunction with similar projects planned for the region (see 

Section 6.0).  The proposed HEP will impact land use in its vicinity by increasing the 

concentration of industrial activity.  However, it will not result in changes to existing land use 

patterns and is fully consistent with attracting orderly industrial growth to Hanford, which was 

the City's goal in establishing the Kings Industrial Park.   

 

 By locating the proposed HEP in an existing industrial park, there is no 

conversion of undisturbed land and no change to existing land use patterns.  No other projects 

are currently planned or proposed for the Kings Industrial Park.  No other energy-related projects 

are planned or proposed in the vicinity of the HEP.  As a result, the cumulative land use impacts 

are considered insignificant.   

 

 The proposed switchyard will result in the conversion of one acre of agricultural 

land to electric utility uses.  This limited conversion of land adjacent to developed industrial 

lands would result in a very small incremental loss of agricultural lands.  The proposed location 

of the switchyard (in close proximity to the existing railroad right-of-way and to Jackson 
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Avenue) minimizes the impact on agricultural lands and is consistent with the County’s land use 

planning goal of consolidating industrial uses.  Further, because the proposed location of the 

switchyard is adjacent to two permanent barriers to agricultural production (the railroad and the 

roadway), the proposed switchyard is consistent with the requirements of the Kings County 

General Plan to minimize the conversion of agricultural land.  Therefore, the proposed 

switchyard would have an insignificant impact on land use patterns. 

 

8.4.6 Unavoidable Adverse Impacts 

 

 No significant unavoidable adverse impacts will occur to land uses due to the 

construction or operation of the HEP and associated transmission line. 

 

8.4.7 Agency Contacts 

 

Agency Contact/Title Telephone 

City of Hanford Community Development 

Department 

317 N. Douty Street 

Hanford, CA  93230 

Jim Beath 
Director 

(559) 585-2583 

County of Kings Planning Department 
1400 W. Lacey Blvd. 
Hanford, CA  93230 
 

William R. Zumwalt 
Director 

(559) 582-3211 

 

8.4.8 LORS Compliance 

 

 A summary of the applicable laws, ordinances, regulations, and standards (LORS) 

related to land use is included in Section 10.0. 

 

 The proposed HEP site is located entirely within the City of Hanford.  The 

Hanford General Plan identifies goals and policies regarding energy and industrial development.  

The proposed HEP will conform to these goals and policies. 
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 The proposed transmission and natural gas pipeline routes will traverse lands 

under the jurisdiction of both the City of Hanford and Kings County.  The Kings County General 

Plan also identifies goals and policies regarding energy development.  The proposed 

transmission line and its associated structures will be constructed in compliance with the 

regulations and standards of the affected jurisdictions, as appropriate.  These facilities will 

conform to the goals, policies, and implementation measures of the Hanford and Kings County 

General Plans, as discussed in Section 10.0. 

 

8.4.9 Schedule of Other Required Permits/Approvals 

 

Permit/Approval Project Component Responsible Agency Schedule 
Parcel Map Waiver HEP Site City of Hanford Community 

Development Department 
3rd Quarter 2000

Parcel Map Switchyard Kings County Planning 
Department 

3rd Quarter 2000

Conditional Use 
Permit 

Proposed 
Switchyard 

Kings County Planning 
Department 

3rd Quarter 2000
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8.5 Noise 

 

This section presents an assessment of potential noise impacts related to the 

construction and operation of the Hanford Energy Park (HEP).  The following subsections 

identify the laws, ordinances, regulations, and standards (LORS) applicable to the project, 

describe the affected environment, and discuss the project’s potential environmental 

consequences and mitigation measures. 

 

8.5.1 Applicable Laws, Ordinances, Regulations, and Standards 

 

8.5.1.1 Federal 

 

There are a number of laws and guidelines at the Federal level that direct the 

consideration of a broad range of noise and vibration issues.  Because the project does not fall 

within the purview of the Federal Energy Regulatory Commission or require action by federal 

agencies, the proposed project is not directly subject to federal regulations.  Several of the more 

significant noise-related federal regulations and guidelines are provided below for information:  

 

• National Environmental Policy Act (42 U.S.C. 4321, et seq.) (PL-91-190) (40 
CFR § 1506.5) 

 
• Noise Control Act of 1972 (42 U.S.C 4910) 
 
• EPA recommendations in “Information on Levels of Environmental Noise 

Requisite to Protect Health and Welfare with an Adequate Margin of Safety”, 
NTIS 550\9-74-004, USEPA, Washington, D.C., March 1974 

 
• Federal Energy Regulatory Commission Guidelines on noise emissions from 

compressor stations, power plants, substations, and transmission lines (18 
CFR 157.206(d)5) 

 
• FHWA Noise Abatement Procedures (23 CFR. Part 772) 
 
• HUD Environmental Standards (24 CFR Part 51) 
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• OSHA Occupational Noise Exposure; Hearing Conservation Amendment (FR 
48 (46), 9738 – 9785 (1983). 

 

The U.S. Environmental Protection Agency has not promulgated standards or 

regulations for environmental noise generated by power plants.  However, as listed above, the 

EPA has published a guideline (EPA Levels Document, Report No. 556/9-74-664) containing 

recommendations for noise levels affecting residential land use of Ldn 55 dBA for outdoors and 

Ldn  45 dBA for indoors.  The agency is careful to stress that the recommendations contain a 

factor of safety and do not consider technical or economic feasibility issues.  Therefore, the 

guideline should not be misconstrued as a compilation of standards or regulations. 

 

8.5.1.2 State of California 

 

The California Department of Industrial Relations, Division of Occupational 

Safety and Health (Cal OSHA) (8 CCR, General Industrial Safety Orders, Article 105, Control of 

Noise Exposure, §50950) requires that all in-plant noise levels be limited to 85 dBA at three feet 

from equipment sources to protect worker safety.  If areas of the plant exceed 85 dBA then all 

aspects of the hearing conservation program must be implemented by the employer. 

 

There are likely to be areas within the plant with sustained noise levels above 85 

dBA, but none of these areas can be considered normal stationary eight-hour work-stations.  

Full-time operations and maintenance personnel will have only limited exposure to these high 

noise areas under most circumstances.  In areas where 85 dBA is typically exceeded, signs will 

be posted requiring the use of hearing protection.  Additionally hearing conservation programs 

must be implemented. 

 

The California Energy Commission requires an environmental noise study as part 

of the Small Power Plant Exemption (SPPE) process.  This study is reviewed by the Commission 

to evaluate the potential for noise/land use conflicts and need for mitigation measures to limit 

any project-related environmental noise increases to less than 5 dBA Ldn. 
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The State also requires local jurisdictions (CCR 65302F) to prepare General Plans 

that include Land Use and Noise Elements.  These plans typically include guidelines for 

preventing noise/land use conflicts resulting from development of industrial facilities. 

 

8.5.1.3 Local Noise Regulations  

 

The City of Hanford and Kings County have established noise regulations for 

industrial uses.  These standards address noise emission from industrial facilities at a facility’s 

property line and at noise-sensitive uses in the vicinity of the industrial facility.  These standards 

are summarized in Table 8.5-1. 

 

Table 8.5-1 summarizes the LORS, the applicability of each LOR, and the section 

of this noise impact assessment that discusses conformance during the construction and operation 

of the HEP Project. 

 

8.5.2 Affected Environment 

 

8.5.2.1 Proposed HEP Project Site and Vicinity 

 

The proposed HEP Project site is located in City of Hanford within western Kings 

County.  The ten-acre project site is located adjacent to the existing GWF facility at the southern 

City limits, just north of Idaho Avenue and west of the Santa Fe Railroads tracks.  Figure 2-3 

shows the location of the proposed generating facility, electric transmission line, and natural gas 

supply line. 

 

The terrain at the HEP site is essentially flat, with an average elevation of 

approximately 230 feet above mean seal level (MSL).  The HEP site would be located adjacent 

to the existing GWF site that is presently surrounded by empty lots with low scrub vegetation, 

grasses, and exposed soil.  The HEP would be located within the planned development of the 

Hanford Industrial Park. 
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Table 8.5-1.  Noise Laws, Ordinances, Regulations, and Standards 

Law, Ordinance 
Regulation or Standard Applicability Conformance 

U.S. EPA, Ambient Noise 
Guideline of 55 dBA (Ldn) 
 

Guidance for state and local government Not 
Applicable 

Cal/OSHA Permissible 
Exposure Limit of 90 dBA 
(8-hr. average) 

All employees on site during construction 
and operation of project 

Sections 
8.5.3.1, 
8.5.3.2 and 
8.5.4.2 
 

Cal Noise Control Act of 
1973 

State assists local agencies with expertise to 
encourage establishment and enforcement of 
local noise ordinances. 
 

Not 
Applicable 

Kings County Industrial 
Park Performance 
Standards, Noise Level 
Performance Standards: 
 

Establishes two types of noise level 
performance standards for uses within the 
industrial park.  

Sections 
8.5.3.1 

1) Property Line Standard Noise created during anytime of the day or 
night by non-preempted sources associated 
with existing or proposed industrial uses 
shall not exceed a maximum level of 70 dBA 
at the property line of the industrial use that 
is producing noise. 
 

Section 
8.5.3.1 

2) Noise-Sensitive-
Receiver Based Standard 

Cumulative 
Number of 
Minutes in any-
One hour Period 

Daytime 
(7 am to 10 
pm) 

Nighttime 
(10 pm to 
7 am) 

Section 
8.5.3.1 

 30 minutes 55 dBA 45 dBA  
 1 minute 70 dBA 50 dBA  

 

Several industrial installations are dispersed throughout the area.  The closest of 

these include Pirelli-Armstrong, located across Idaho Avenue directly south of the proposed site 

and the existing GWF site; the Calcot facility located immediately east of the Santa Fe railroad 

tracks; and IRC, a grain mill located on the south side of Idaho Avenue approximately 800 feet 

southeasterly of the proposed project site. 
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There are approximately 15 residences located within 1.5 miles of the HEP site.  

The nearest residence to the proposed facility is located at the southwest corner of Idaho Avenue 

and 10th Avenue, approximately 3,200 feet from the site. The next nearest residences are located 

along both sides of 10th Avenue between Jackson and Iona Avenue, approximately 3,900 feet 

from the HEP site.  More distant residences are located northwest, east, and farther southeast of 

the proposed site.  Residences in downtown Hanford are approximately 3 miles north of the HEP 

site and are well outside any area of potential noise effects from the project.  There are no 

schools, hospitals, elderly care facilities, or other special types of noise-sensitive facilities within 

any area of potential noise effects from the project. 

 

8.5.2.2 Ambient Noise Surveys 

 

Environmental noise was measured at the GWF and HEP site and at selected off-

site locations during two ambient sound-level surveys.  The surveys were conducted to evaluate 

current environmental noise conditions and assess potential for project noise impacts on the 

surrounding community.  The off-site locations represent residential receptors and industrial uses 

nearest to the HEP site as well as locations chosen to evaluate construction and operational noise 

impacts along the linear facilities’ routes.  The ambient noise surveys included both long-term 

(25-hour) and short-term (less than 1-hour) measurements of noise. 

 

The initial short-term measurements took place between 12:05 p.m. and 8:57 p.m. 

on January 31, 2000, and between 10:25 a.m. and 2:13 p.m. on February 1, 2000.  Weather 

conditions during the monitoring ranged from sunny to partly cloudy with some haze.  

Temperatures ranged between 55 degrees Fahrenheit in the morning and 68 degrees Fahrenheit 

during mid-afternoon.  Winds were from the north or northwest at 0-5 miles per hour at the 

beginning of the monitoring, declining overnight to 0 miles per hour then increasing late 

morning of the second day to 4 miles per hour.  Relative humidity ranged from 47 to 78 percent. 

 

During the review of the January 31–February 1, 2000, ambient noise survey 

results, it was realized that the north and east fenceline measurements (ST-16 and ST-15, 
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respectively, on Table 8.5-4) corresponded to the existing GWF Hanford cogeneration plant, not 

the HEP.  Due to this error, a supplemental ambient noise survey was conducted on March 29 

and 30, 2000. 

 

The supplemental short-term monitoring took place between 12:00 p.m. and 9:56 

p.m. on March 29, 2000, and between 10:00 a.m. and 11:08 a.m. on March 30, 2000.  Weather 

during the monitoring ranged from sunny to partly cloudy.  Temperatures ranged between 59 

degrees Fahrenheit at night and 77 degrees Fahrenheit during the day.  Winds were from the 

north or northwest at 0-6 miles per hour at the beginning of the monitoring, becoming calm 

overnight and increasing during the morning of the second day to 0-6 miles per hour with gusts 

of 7-12 miles per hour.  Relative humidity ranged from 41 to 64 percent.  The meteorological 

conditions during both measurement surveys were consistent with the 63 degrees Fahrenheit and 

60 percent relative humidity conditions assumed for the power plant baseload heat balance.  

Accuracy of the measured noise data was not affected by meteorological conditions during 

measurement periods.  However, noise levels at certain locations were increased or reduced by a 

low-speed wind flow from the northwest.  This effect will be discussed in Section 8.5.2.4. 

 

Figure 8.5-1 and Tables 8.5-2 through 8.5-5 illustrate and itemize the locations 

where both long-term (25-hour) and short-term (less than 1-hour) measurements were conducted.  

During the initial noise survey, three long-term and 19 short-term measurements were conducted 

at 16 locations to acoustically describe the project site and its environs, and to determine the 

existing sound levels at potential noise-sensitive receptors.  Long-term noise analyzers were 

placed at Location 1 “G. Clark,” near the residential receptors along 10th Avenue; at Location 2 

“Davis,” a residence on 11th Avenue, northerly of the Iona Avenue intersection; and at Location 

3 the HEP site’s southerly boundary, easterly of the GWF Plant at 10596 Idaho Avenue.  The 

analyzers measured hourly average noise levels (Leq) during a 22 to 25 hour period from January 

31 to February 1, 2000.  Shorter duration (1 to 15 minute) attended noise measurements were 

conducted during random morning, midday, afternoon, and evening hours at several locations to 

corroborate the results of the long-term monitors and to allow for physical observations of the 

predominant local noise sources. 
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The initial ambient noise survey results indicated that the existing GWF Hanford 

cogeneration plant was above the Kings Industrial Park property line standard at locations ST-15 

and ST-16 (see Table 8.5-4), the east and north fencelines.  GWF hired an independent 

consultant to investigate and present measures to mitigate the source of noise, as the plant had 

been in compliance when last evaluated.  The noise was determined to come from two sources: 

 

• 1. A portion of the sound enclosure on the combustor forced draft had been 
removed to allow crane access for a motor replacement. 

 
• 2. The combustor induced draft fan had been modified to improve efficiency 

during a previous outage, resulting in an unexpected increase in sound 
pressure levels. 

 

The combustor forced draft fan enclosure was reinstalled when the motor was replaced in March 

2000.  An acoustical silencer is currently being fabricated for installation in the induced draft fan 

outlet (main stack).  The installation of this silencer is scheduled to be completed in June 2000.  

It is anticipated that these two modifications will restore the fenceline sound levels of the GWF 

Hanford cogeneration plant to below the Kings Industrial Park standard.  Once the silencer has 

been installed, additional noise data will be collected and submitted as a supplement to the 

application. 

 

During the supplemental noise survey, three long-term and 25 short-term 

measurements were conducted at 21 locations.  Two of the three long-term locations (LT-1X “G. 

Clark” and LT-2X “Davis”) were the same as in the initial survey.  Many of the short-term 

measurements were also conducted at noise-sensitive locations that had been measured during 

the initial survey.  Additionally, noise levels from the existing GWF plant were measured at the 

current/future (west and south) and future (north and east) plant boundaries in order to determine 

compliance with the property line standard of 70 dBA.  The noise survey methods are discussed 

in the following section and results of both noise surveys are presented and discussed in the 

Results Section 8.5.2.4. 
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8.5.2.3 Methods 

 

The long-term, unattended (i.e., no operator present) measurements were made 

with Metrosonics Model db308, Type 2, community noise analyzers.  The attended (i.e., 

instrument operator present) measurements were made with a Precision (Type 1) Brüel & Kjær 

Type 2231 sound level meter (SLM) with statistical analyzer.  The sound measuring instruments 

used for the survey were set on slow time response using the A-weighted decibel (dBA) scale for 

all of the noise measurements.  A-weighting is used so that the instrument’s response is similar 

to human hearing which is less sensitive to low and very high-pitched sounds.  To ensure 

accuracy and verify laboratory calibration, the instruments were also checked in the field with a 

reference acoustical calibrator before and after each measurement period.  The accuracy of the 

acoustical calibrator is maintained through a program established through the manufacturer and 

traceable to the National Institute of Standards and Technology.  The sound measurement 

instruments meet the requirements of the American National Standard S 1.4-1983 and the 

International Electrotechnical Commission Publications 804 and 651.  In all cases, the 

microphone height was 5 feet above the ground and the microphone was equipped with a 

windscreen.  The SLM used for the short-term measurements was tripod-mounted.  Each sound 

measuring instrument was programmed to record equivalent noise levels (Leq), maximum and 

minimum noise levels (Lmax, Lmin) and statistical noise distributions (typically L50, and L90) for 

each measurement period. 

 

At the beginning of each long-term measurement and at each short-term location, 

the air temperature, relative humidity, and local wind velocity were measured.  The approximate 

latitude and longitude for each measurement location was obtained from a hand-held Global 

Positioning Satellite receiver (GPS).  The location, weather, and noise information was noted on 

preprinted Field Notes, and the location was marked with surveyor’s paint and photographed.  

The stored hourly Leq data from the long-term monitors was downloaded to a personal computer 

for subsequent data analysis.  The overall noise environment in Ldn was calculated for the long-

term locations from the hourly Leq dBA values.  The 10-decibel (dB) nighttime penalty was 

added to the hourly data for the hours between 10 p.m. and 7 a.m. 
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8.5.2.4 Results 

 

A listing of the noise data for the initial long-term measurement locations (LT-1, 

2 & 3) is provided in Table 8.5-2, while the initial short-term noise measurement data is 

summarized in Table 8.5-4.  A listing of the noise data for the supplemental long-term 

measurement locations (LT-1X, 2X & 4) is provided in Table 8.5-3, while the supplemental 

short-term noise measurements are summarized in Table 8.5-5. 

 

Table 8.5-2.  Initial Long-Term Noise Level Summary (dBA) 
Long-Term 

Monitor 
Location 25 Hour Leq 24 Hour Ldn

24 Hour 
CNEL 

25 Hour 
Average L10

25 Hour 
Average L50 

25 Hour 
Average L90 

LT-1 ”G. Clark” 57 63.3 63.4 62 51 46 
LT-2 “Davis” 56 62.0 62.2 61 51 44 
*LT-3 “GWF” 72 78.6 78.8 72 71 70 
*Summary noise levels for Site LT-3 (GWF) based on 22 hours of data 

 

Table 8.5-3.  Supplemental Long-Term Noise Level Summary (dBA) 
Long-Term 

Monitor 
Location 25 Hour Leq 24 Hour Ldn 

24 Hour 
CNEL 

25 Hour 
Average L50 

25 Hour 
Average L90 

LT-1X “G. 
Clark” 55 62.0 62.3 51 49 

LT-2X “Davis” 53 58.7 58.9 48 44 
LT-4 * 72 79.3 79.5 68 66 
*Summary noise levels for Site LT-4 (GWF) based on 20 hours of data. 

 

The supplemental noise survey determined that noise emissions from the GWF 

Plant had been reduced by approximately 2 dB Leq.  While the reduced noise levels are 

documented by measurements made close to the GWF Plant, the effect of a relatively constant, 

low-velocity (~2 mph) wind from the northwest during the evening hours is also evident at more 

distant locations.  Noise was measured southwesterly, northerly, and northeasterly of the project 

site during this wind condition.  The acoustical effect of this wind is to increase GWF Plant noise
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Table 8.5-4.  Initial Short-Term Noise Measurements (dBA) 
 Measurement Period Measurement Results 

Measurement 
Number Measurement Location

Date 
(month/day/yr)

Start Time 
(hr:min) 

Duration 
(min) Predominate Noise Source LEQ LMAX LMIN L90 L50 L10 

ST-1 14541 10th Avenue 1/31/2000 12:05 pm 10 Birds and Power Plant 55 64 45 48 52 59 
ST-2 Near LT-2 1/31/2000 1:00 pm 3 Bulldozer 52 60 29 44 50 56 
ST-3 SW corner of 10th and 

Idaho 
1/31/2000 2:10 pm 5 Feed Mill, Power Plant, and 

Lawnmower 
52 57 48 50 52 54 

ST-4 0.5 miles N of 10th and 
Idaho 

1/31/2000 2:45 pm 1 Power Plant and Dog 54 58 40 42 53 56 

ST-5A 0.5 miles S of 11th and 
Idaho 

1/31/2000 3:05 pm 1.5 Power Plant 44 55 40 40 42 47 

ST-5B 0.5 miles S of 11th and 
Idaho 

1/31/2000 3:07 pm 5 Power Plant and Train 65 80 40 42 49 70 

ST-6A SE corner of 11th and 
Idaho 

2/1/2000 11:43 am 10 Local Heavy Truck Traffic 68 85 44 48 55 70 

ST-6B SE corner of 11th and 
Idaho 

2/1/2000 11:54 am 17 sec. Power Plant 55 56 54 54 55 56 

ST-7A LT-3 1/31/2000 5:10 pm 13 Plant and Local Traffic 69 77 67 68 68 69 
ST-7B LT-3 1/31/2000 5:24 pm 35 sec. Plant Only 68 70 67 68 68 69 
ST-8 ST-3 1/31/2000 8:20 pm 5 Power Plant w/tonal sound 49 58 46 47 48 50 
ST-9 ST-1 1/30/2000 8:32 pm 3 Power Plant 47 50 45 46 46 48 

ST-10 ST-2 1/31/2000 8:55 pm 2 Power Plant 42 47 40 40 41 45 
ST-11A N of Power Plant on 

Industry Ave 
2/1/2000 10:25 am 2 Power Plant, Distant Rail, and 

Birds 
45 50 43 43 45 47 

ST-11B N of Power Plant on 
Industry Ave 

2/1/2000 10:30 am 12 Power Plant Birds, Distant 
Aircraft and Alarms, Traffic, 

and a Train 

50 65 42 44 46 55 

ST-12 NE corner of 11th and 
Industry 

2/1/2000 11:05 am 10 Traffic and Birds 65 79 40 43 55 70 

ST-13 ST-2 and ST-10 2/1/2000 11:25 am 10 Power Plant and Local Traffic 50 63 39 42 46 52 
ST-14 10495 Idaho 2/1/2000 12:10 pm 3 Grain Mill 67 70 66 66 67 68 
ST-15 E fence of Power Plant 2/1/2000 12:50 pm 5 Power Plant 82 85 80 81 81 82 
ST-16 N fence Power Plant 2/1/2000 1:05 pm 5 Power Plant 82 84 81 82 82 83 
ST-17 W fence of Power Plant 2/1/2000 1:20 pm 5 Power Plant 69 75 68 68 69 70 
ST-18 S side of Power Plant 

road edge 
2/1/2000 1:30 pm 5 Power Plant 64 68 62 63 64 64 

ST-19A S side of Del Monte Plant 2/1/2000 2:00 pm 10 Del Monte Plant, Traffic 66 88 47 50 53 65 
ST-19B S side of Del Monte Plant 2/1/2000 2:11 pm 2 Del Monte Plant 50 52 47 49 50 51 
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Table 8.5- 5.  Supplemental Short-Term Noise Measurements (dBA) 
 Measurement Period Measurement Results 

Measurement 
Number Measurement Location 

Date 
(month/day/yr)

Start Time 
(hr:min) 

Duration 
(min) Predominate Noise Source LEQ LMAX LMIN L90 L50 L10 

ST-2x Near LT-2 3/29/2000 12:00 pm 10 Traffic 49 59 38 41 46 53 
ST-3x SW corner of 10th and 

Idaho 
3/29/2000 1:05 pm 1 Power Plant (Traffic 

excluded) 
47 52 44 45 47 49 

ST-4x 0.5 miles N of 11th and 
Idaho 

3/30/2000 10:35 am 1 Power Plant and Dog 45 49 42 43 44 47 

ST-7Ax 23’ S. of plant wall, 180’ 
E. of existing fence line 

(LT-3) 

3/29/2000 1:30 pm 6 Plant and Local Traffic 
including heavy trucks 

68 77 66 67 68 69 

ST-7Bx LT-3 3/29/2000 1:25 pm 40 sec. Plant Only 67 69 66 66 67 68 
ST-8x ST-3 3/29/2000 9:40 pm 2 Power Plant, Granary audible 52 55 49 50 52 53 
ST-9x 14541 10th Avenue (ST-1) 3/29/2000 9:10 pm 2 Power Plant (Sounds 

broadband) 
49 54 47 48 48 50 

ST-9B ST-9x 3/29/2000 9:15 pm 1 Secondary source Industrial 
from N/NE 

45 46 44 44 45 46 

ST-10x ST-2x and LT-2 3/29/2000 10:05 pm 1 Power Plant not audible 37 39 35 36 37 39 
ST-11Ax N of Power Plant on 

Industry Ave 
3/29/2000 12:40 pm 7 NE Plant noise, Power Plant, 

Distant Rail and 1 min for 
train pass by. 

54 70 42 43 47 57 

ST-11C N of Power Plant on 
Industry Ave 

3/292000 9:55 pm 1 Power Plant to NE 48 51 47 47 48 49 

ST-15Ax E fence of Power Plant 3/29/2000 3:45 pm 1 Power Plant 80 82 79 79 80 81 
ST-15Bx Above fence at E. fence of 

Power Plant 
3/29/2000 3:50 pm 1 Power Plant 78 80 77 77 78 79 

ST-16Ax Center N fence of Power 
Plant 

3/29/2000 3:58 pm 5 Power Plant 80 82 79 80 80 81 

ST-16Bx Above fence at center N 
fence of Power Plant 

3/29/2000 4:05 pm 1.5 Power Plant 79 80 78 78 79 79 

ST-20A 15840 10th Ave. B. Clark 
Residence 

3/29/2000 3:25 pm 3 Agricultural vehicles 46 49 42 43 45 48 

ST-20B 15840 10th Ave. B. Clark 
Residence 

3/29/2000 9:30 pm 2 Plant noise, Distant traffic 39 41 37 38 38 39 

ST-21 New E. property line, 35’ 
W. of RR tracks 

3/29/2000 4:20 pm 7 Plant noise, Traffic on Idaho 63 65 61 62 63 64 

ST-22A N. side of new property 
line level with E. edge of 

pond 

3/29/2000 5:05 pm 2 Plant noise 66 68 65 65 66 67 
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Table 8.5- 5.  Supplemental Short-Term Noise Measurements (dBA) 
 Measurement Period Measurement Results 

Measurement 
Number Measurement Location 

Date 
(month/day/yr)

Start Time 
(hr:min) 

Duration 
(min) Predominate Noise Source LEQ LMAX LMIN L90 L50 L10 

ST-22B N. side of new property 
line level with driveway 

3/29/2000 5:10 pm 1 Plant noise 67 68 66 66 66 67 

ST-22C N. side of new property 
line level with ST-16 

3/29/2000 5:15 pm 2 Plant noise 67 69 67 67 67 68 

ST-22D N. side of new property 
line level with tall stack & 

building 

3/29/2000 5:18 pm 2 Plant noise 67 69 67 67 67 68 

ST-22E N. side of new property 
line level with E fence 

3/29/2000 5:35 pm 2 Plant noise 67 69 66 67 67 68 

ST-23 NW corner of B. Clark 
Residence 

3/30/2000 10:00 am 11 Agricultural vehicles 47 58 42 43 45 50 

ST-24 Above fence on W. 
property line level with 

fuel silo 

3/30/2000 11:03 am 5 Plant noise 65 70 61 63 65 66 
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by about 4 dBA to the southeast along 10th Avenue (ST-9x and 9B).  GWF Plant noise was 

decreased by the wind flow to inaudibility (and was not measurable) to the north (ST-11C) and 

northwest (ST-10x/LT-2X) of the plant.  However, industrial noise from other industrial facilities 

located northerly of the measurement locations was audible and measurable, as was noise from 

closer sources such as passing cars and trucks. 

 

The measured noise levels at the plant’s present/future and future boundaries 

varied from 63 to 67 dBA L50 and Leq.  For a constant noise source, such as an operating power 

plant, the decibel value of the L50 and Leq descriptors is expected to be (and was) within one 

decibel.  These measured values are comfortably below the property line standard for industrial 

facilities (i.e., it would require a 100% increase in noise level to exceed the property line limit).  

The measurements confirm compliance with the property line standard under current operating 

conditions. 

 

8.5.2.5 Discussion 

 

The ambient noise environment of the residential uses potentially affected by the 

HEP project are of paramount interest.  The nearest residential receptors are located to the 

northeast and southeast of the project site, along 10th Avenue; more distant receptors are located 

to the northwest on 11th Avenue and considerably south on 10th Avenue.  At the HEP site and in 

surrounding areas, ambient noises during the surveys included occasional residential traffic; 

more frequent transport truck traffic; agricultural activity (including tractors and earthmovers); 

nearby birds; distant aircraft; episodic industrial and residential activity (such as loud metallic 

clanging and dogs barking); and railroad trains (including both freight and passenger service).  

Ambient noise levels during the daytime hours are dominated by activities associated with local 

motor vehicle traffic, agricultural machinery, and railroad activity.  Heavy truck and automobile 

traffic on area roads, and railroad train operations were heard and observed beginning in the 

morning and continuing into the evening hours.  Lesser contributions to the overall noise 

environment at the residential locations are made by the nearby manufacturing, feed mill, and 
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food processing facilities, and the existing power plant operations.  Finally, wind noise and 

faintly heard distant industrial operations contributed slightly to the residual ambient noise level. 

 

8.5.3 Environmental Consequences 

 

This section summarizes the noise impact analysis conducted for the proposed 

HEP.  Noise levels from the proposed HEP expected at noise-sensitive receptors in the study area 

and at the future facility boundaries were modeled (predicted).  The predicted noise levels were 

compared with existing ambient noise conditions to determine the potential for environmental 

noise impact due to the HEP Project. 

 

8.5.3.1 Modeled Operational Noise 

 

Noise levels due to operation of the proposed facility were predicted based on (1) 

the items of major equipment planned for the facility, (2) measured noise levels from a slightly 

larger (81MW, Frame 7 FA) plant situated in similar flat terrain and with similar wind-flow 

conditions, and (3) assumed specification and vendor guarantee of total system noise not to 

exceed 65 dBA Leq at a distance of 400 feet.  The major items of equipment were listed in 

Section 2.2.4 and 2.2.8.  The far-field noise data (measured or estimated noise levels) used in the 

analysis included the application of proposed noise control measures to the equipment.  For 

example, the combustion turbine will be equipped with an acoustic enclosure with silenced 

ventilation paths and the turbine inlet will be equipped with a silencer. 

 

Screening analysis indicated that the off-site linear facilities (transmission line 

and fuel gas supply line) are not close enough to noise-sensitive uses to cause noise impacts 

during construction or operation.  The diesel-powered emergency electrical generator will be 

equipped with an exhaust silencer and will not cause significant noise.   
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The major pieces of equipment listed were assumed to operate continuously for 

the purposes of the modeling.  Attenuation due to spherical wave divergence and standard 

atmospheric absorption (70% relative humidity, 15°C) was included in the calculation of 

predicted noise levels.  Attenuation due to barriers, wind, or temperature gradients was not 

subtracted from the predicted levels.  The measured noise level data from the similar power plant 

included atmospheric absorption, and the effects of low-speed wind-flow or calm conditions.  

The analysis accounted for these factors. 

 

Table 8.5-6 presents the estimated noise levels at the critical off-site noise-

sensitive receptor locations.  Two noise level values are shown where they were available from 

the initial and the supplemental noise surveys.  This summary table provides the existing noise 

level, the predicted HEP contribution, and the expected level resulting from the combination of 

both sources.  Inspection of the data shows that there will be no effect on the existing noise level 

at locations LT-1, LT-2, and ST-1.  There will be no perceivable effect at locations ST-3, ST-20, 

and ST-23. 

 

Table 8.5-7 presents the estimated noise levels at the northerly and easterly HEP 

property lines.  Similar to the previous table, the existing condition, the HEP contribution, and 

the cumulative noise level are shown.  The cumulative noise level from GWF/HEP operations 

noise only will be 69 dBA Leq worst-case along the northerly property line and slightly below 70 

dBA Leq at the easterly property line.  However, this location is immediately adjacent to the 

Burlington Northern and Santa Fe railroad tracks.  The existing noise level including railroad 

train activity is 72 dBA Leq, based on a 20-hour-long measurement at this location (LT-4).  The 

cumulative noise level along the northerly and easterly property lines will comply with the 

industrial-use property line standard. 
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Table 8.5-6.  Estimated Noise Levels At Sensitive Receptors (dBA) 

Existing Leq Cumulative Leq Cumulative Ldn
Site 
ID. 

Measurement 
Location 

Modeled 
Distance Day Night

Existing 
Ldn 

HEP 
Contribution 

Leq 

HEP 
Contribution 

Ldn Day Night  

LT-1 G. Clark 
Residence 10th 

Ave. 

3,500   63/62 43 50   63/62 

LT-2 Davis Residence 
11th Ave. 

4,400 50/49 42 62/59 40 46 50 44 62/59 

ST-1 14541 10th Ave. 
G. Clark 
“Corral” 

4,450 55 48 62** 44* 50 55 49 62 

ST-3 SW corner of 
10th and Idaho 

3,200 52/47 49/52  44  53 50  

ST-20 15840 10th Ave. 
B. Clark 

Residence 

6,000 46 39  36  46 41  

ST-23 15840 10th Ave. 
B. Clark 

Residence 

5,200 47   38  48   

*   Worst case with wind. 
** Estimated from equivalent location. 

 

Table 8.5-7.  Estimated Noise Levels At New HEP Property Lines (dBA) 

Position 
Modeled 
Distance

Existing* 
Leq 

HEP 
Contribution Leq Cumulative Leq

Mid-point of new East P/L 250 63 69 <70** 
East corner of existing P/L 

on new North P/L*** 
500 67 63 69 

* GWF noise only; ambient from all sources is 72 dBA. 
** Does not account for HEP partial shielding of existing GWF noise which would reduce HEP cumulative contribution. 
*** Worst case cumulative at north property line (P/L). 

 

Compared with the ambient noise levels measured in the identified noise-sensitive 

areas, noise from operation of the proposed HEP Project would be inaudible as a separate, 

discrete noise source.  During the quietest periods when the existing GWF facility is audible, the 

HEP might just be perceived as a slight increase in background noise level.  During normal 

operations, noise from the proposed facility should also be essentially continuous and broadband 

in nature; thus, if HEP noise is slightly audible, it will not be disruptive. 
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No prominent tonal noise emissions will be present.  The generators, 

transformers, and combustion turbine inlet compressors can produce tonal sound levels.  

However, the generator enclosure and combustion turbine enclosure and inlet silencers will be 

designed to reduce the tonal emissions from these sources to levels below the general plant noise.  

In addition, the transformer tonal noise emissions will be below the broadband plant noise. 

Therefore, any equipment tonal emissions will not be distinctly audible at any off-site locations. 

 

A review of major equipment near-field noise emission data and general 

knowledge of machinery associated with power generation indicate that noise levels within the 

HEP Project site could reach 85 to 90 dBA within three feet of the equipment envelope. Because 

of these predicted site noise levels, employees working at the HEP facility in proximity to noise 

sources will be required to participate in the hearing conservation program at the facility.  All 

areas within the HEP where noise levels could be 85 dBA or greater will be delineated and 

posted “Noise Hazard Area - Hearing Protection Required”. 

 

As previously discussed, no significant noise impacts are expected from operation 

and maintenance of the transmission line.  The proposed transmission line is removed from 

noise-sensitive receptors by at least 1,000 feet.  In addition, due to the relatively low voltage 

transmitted by the line, minimal or no corona noise will be produced.  Normal maintenance noise 

(vehicle-based inspection) will be infrequent and will not have a noise impact potential. The tie-

in to the existing power lines at the southern end of the transmission line will be a minimal 

source of noise (see Section 6.0). 

 

Existing ambient noise at the proposed HEP site and throughout the surrounding 

area results almost entirely from: 

 

• Existing industrial facilities (power plant, manufacturing, feed mill, and food 
processing);  

 
• Motor-vehicle traffic including heavy trucks;  
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• Railroad operations (including freight and AMTRAK); and  
 

• Agricultural activities in the area.   
 

These four noise sources are the major contributors to and dominate the general 

area’s noise environment, while a specific source (or two) can dominate a very local 

environment.  The effects of noise from the HEP project will be minimal at the plant property 

line and in any noise-sensitive areas. 

 

Based on the above analysis, project noise levels during operation of the HEP will 

comply with all regulations and standards and will increase existing noise levels by less than 5 

decibels.  Thus, the proposed HEP will not create a significant noise impact. 

 

8.5.3.2 Modeled Construction Noise 

 

Construction is expected to take approximately 14 to 16 months, with varying 

degrees of activity occurring, during different phases of construction. Construction phases are 

expected to include: 

 

• Excavation; 
 
• Concrete pouring; 
 
• Steel erection; 
 
• Mechanical/electrical installation; and 
 
• Cleanup. 

 

Construction noise for HEP should be typical of noise associated with industrial 

facility construction activities.  Noise sources that are associated with most large industrial 

construction sites (including power plants) include air compressors, track hoes, backhoes, 

graders, bulldozers, scrapers, front-end loaders, cranes, hoists, generators, boom trucks, portable 

welders, and various heavy trucks and smaller vehicles.  The exact noise levels are a complex 
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function of the actual noise levels emitted from each major noise-emitting equipment, their 

location and orientation within the construction area, their operation and load, etc. 

 

To realistically estimate the plant construction noise impacts, the composite noise 

levels listed in Table 3.1 of the Power Plant Construction Noise Guide were used (Barnes, 

Miller, and Wood, 1997).  The composite noise levels are based on intensive noise monitoring 

during the construction of 15 actual power plants.  The noise monitoring for the composite levels 

was done at locations selected to avoid undue excess attenuation from atmospheric conditions 

and terrain.  The construction equipment was characterized as typical; it was neither unusually 

noisy or quiet.  The noise measurement data from the 15 power plants were normalized to 

consistent propagation conditions as follows: 59° Fahrenheit, 70 percent relative humidity, no 

wind or temperature gradients, flat terrain, and no soft ground (vegetation) losses.  One 

important consideration in using these data is that the measurements are over 20 years old.  Thus, 

they probably overestimate actual construction noise (there has been a trend towards quieter 

equipment in more recent years).  This same observation is applicable to the EPA construction 

equipment noise data or phases of construction noise level data because the EPA data were 

compiled in 1971.  In spite of this consideration, these data are comprehensive and have the 

advantage of integrating significant variability to arrive at average impacts from construction.  

The estimated variability of the composite levels are ± 3dB for transient noise events, but are 

conservative overall. 

 

For each phase of construction, the composite noise levels (as defined in Power 

Plant Construction Noise Guide  provide long-term average Leq at multiple distances from a 

hypothetical power plant construction site.  These levels were then used to predict noise levels at 

ST-3 the nearest residential use located at 10th Avenue and Idaho, using simple spherical 

divergence of the sound wave energy from the site to ST-3 that is 3,200 feet distant.  No 

additional excess attenuation due to vegetation, wind, or temperature gradients was assumed.  

The results of the modeling are presented in Table 8.5-8.  The results of modeling indicate that 

worst-case construction noise would be from one to six decibels below the existing ambient 
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noise levels at this location.  Noise from HEP construction will be even lower at more distant 

noise-sensitive locations. 

 

Table 8.5-8.  Maximum Estimated Construction Noise Levels (dBA) 

 
Maximum estimated noise levels at nearest sensitive 
receptor and on-site during construction 

 
ST-3 located at Idaho 
and 10th Avenue 

100 feet from 
construction activity 

Construction Phase Leq Leq 
Excavation, site preparation 46 80 
Concrete pouring 42 76 
Steel erection 46 80 
Mechanical, electrical 41 75 
Clean-up 36 70 

 

Periodically, some noises will be higher or lower than the levels presented here, 

but the overall sound levels should be lower because of excess attenuation and the trend toward 

quieter construction equipment in the intervening decade since the data were developed.  These 

noise levels are based on data from normal workday construction only.  Where nighttime or 

weekend construction must occur, shifts are usually smaller and noise levels correspondingly 

lower.  In the Power Plant Construction Noise Guide, only one of 15 sites had evening 

construction activity.  In that instance, the crew was about one-third the size of the daytime force 

and noise levels were about 4 dB lower. 

 

A reference distance of 100 feet was used to evaluate on-site construction noise 

levels and their potential impact on workers.  These noise levels are also presented in Table 8.5-

8.  These noise levels will vary significantly depending on whether a worker is close to or 

conducting a noisy activity, but the Leq values are projected to average between 70 and 80 dBA 

during construction.  Undoubtedly, some workers will be occasionally exposed to noise levels 

above 85 dBA during construction.  A hearing conservation program will be established during 

construction to ensure that employees are aware of the noise hazard and have the means to 

control their exposures. 
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Transmission line construction will occur in land where manufacturing, 

agricultural, and food processing are the only uses. Activity at each structure location will be 

limited in time throughout the duration of the transmission line construction.  Structure erection 

only requires a few days to complete.  Thus, any receptor along the corridor will only be exposed 

to noise for a brief period before construction moves on to the next structure.  In view of the 

short potential exposure and lack of sensitive receptors along the corridor, the transmission line 

construction noise was not modeled. 

 

As a normal part of power plant commissioning, cleanout of portions of the new 

equipment requires a process known as a “steam blow”.  A steam blow is a temporary activity 

that occurs during the final phases of construction prior to facility start-up.  A temporary silencer 

will be installed in the steam blow discharge piping to reduce the noise level.  However, steam 

blow will still be a somewhat noisy activity.  Typical steam blow noise can be controlled to a 

sound pressure level of approximately 110 dBA at a distance of 50 feet from the steam blow 

discharge/silencer.  This sound level is about six decibels below the limit imposed by the Energy 

Commission for the same process at other power plants in California.  (The typical condition is 

to require a silencer such that noise from steam blow does not exceed 110 dBA at a distance of 

100 feet from the discharge point.)  With the silencer, the noise from steam blow will be clearly 

audible at off-site locations.  The noise level at location ST-3 would be between 70 and 75 dBA.  

Similar to other project noise, it will be a few decibels less at more distant locations.  As a 

comparison, the sound level of steam blow is very similar to the sound level of the freight train 

air horn routinely heard in the area.  Noise from steam blow is temporary and is not considered 

significant.  It will be limited to certain daytime hours to reduce its effects on neighboring 

residences.  Residents will also be notified prior to steam blow activities. 

 

8.5.4 Mitigation Measures 

 

During construction and operation of the HEP, no significant noise impacts are 

expected to occur at noise-sensitive receptors.  Thus, no additional mitigation measures are 
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required beyond those already mentioned and implicit in the project design, including acoustical 

enclosure for the combustion turbine, inlet air silencers, and silencers for steam blows. 

 

8.5.4.1 Operational Noise at HEP Project Site 

 

Noise levels within the HEP site were modeled to be nearly 80 dBA at 100 feet. 

Employees working near the noise sources will participate in a facility-specific hearing 

conservation program.  In addition, specific plant areas will have noise surveys to determine 

where hearing protection is necessary.  With these project features in place, no additional 

mitigation measures will be required. 

 

8.5.4.2 Construction Noise at HEP Site 

 

Construction workers may be exposed to significant noise levels, occasionally 

exceeding 85 dBA.  An effective hearing conservation program, noise monitoring, and hearing 

protection will be effective mitigation measures to safeguard employee health.  Construction 

equipment and vehicles will be fitted with original equipment mufflers and silencers and these 

will be maintained in proper operating conditions.  No additional mitigation of construction noise 

is required. 

 

8.5.4.3 Cumulative Impacts and Indirect Effects 

 

Cumulative impacts would consider other similar industrial facilities near the 

HEP project.  No additional similar facilities in the vicinity of HEP are planned at this time to 

our knowledge.  An indirect effect of the project could be an increase in capacity of nearby 

industrial activities due to the increased availability of electrical energy.  This could result in 

incremental increases in worker trips and heavy truck trips.  These increases could cause a very 

slight to no change in the area’s noise environment.  Thus, no significant cumulative or indirect 

noise impacts are expected as a result of the HEP project. 
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8.5.5 Permits Required and Permit Schedule 

 

No noise-specific permits are required for construction of the Hanford Energy 

Park Project. 
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8.6 Public Health 
 
 This section contains the methodology and results of the human health risk 
assessment (HRA) for the GWF Hanford Energy Park (HEP).  The purpose of the HRA is to 
evaluate potential public health impacts from exposure to the pollutant emissions associated 
with the construction and routine operation of the HEP.  Potential public exposure during upset 
conditions is addressed in Section 8.12 (Hazardous Materials Handling).  This section also 
addresses the level of exposure to electric and magnetic fields produced by the proposed 
transmission line.  A detailed analysis of electric and magnetic field strengths at the edge of the 
right-of-way for the proposed transmission route is presented in Section 6.0 (Electric 
Transmission). 
 
8.6.1 Affected Environment 
 
 The proposed HEP site is located within the Hanford city limits in Kings County 
in the center of the San Joaquin Valley.  GWF Power Systems Company has acquired a ten-acre 
parcel from the City of Hanford Redevelopment Agency for the HEP site.  This parcel, which is 
adjacent to an existing GWF cogeneration facility, is situated on Idaho Avenue between 10th 
and 11th Avenues.  Land use designations near the HEP site are primarily industrial and 
agricultural.  The area is sparsely populated; the nearest residences are located approximately 
0.5 miles southeast of the HEP site.  The nearest community of any significant size is the City of 
Hanford.  The area is situated in U.S.  Census tract 0012-02 of Kings County.  As of 1990, the 
population density was 90 persons per square mile within a three-mile radius of the HEP site. 
 
 The HEP heat recovery steam generator (HRSG) stack will exhaust combustion 
gases at 80 feet (24.38 meters) above grade elevation.  Topographical features within a 10-mile 
radius of the HEP site that are of equal elevation to or greater elevation than the assumed stack 
exhaust exit point are shown in Figure 8.6-1.  (Note: No complex terrain exists within a 10-mile 
radius of the GWF Hanford Energy Park.)  This figure is provided in an alternative scale.  The 
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alternative scale is appropriate in this case because the area is generally flat and contains few 
sensitive receptors, the figure provides acceptable resolution, and it makes possible the 
depiction of the applicable terrain in a single figure.  Figures prepared in 1:24,000 scale would 
not provide any new information that would be necessary for a full and complete evaluation of 
public health impacts.  (However, other figures in the alternative scale can be provided at a later 
date if additional detail is needed.) 
 
 Sensitive receptors are defined as groups of individuals that may be more 
susceptible to the health risks associated with chemical exposure.  Schools (public and private), 
day care facilities, convalescent homes, and hospitals are of particular concern.  The nearest 
sensitive receptors are Muldrow Adult Residential, a long-term care facility located about 2.5 
miles north of the HEP site, and Lakeside Elementary School, located about 2.5 miles southeast 
of the HEP site.  All sensitive receptors located within a 3-mile radius of the site are shown in 
Figure 8.6-2; however, the HRA approach used in this analysis treats all receptors as sensitive 
receptors.  The alternative scale of Figure 8.6.2 is appropriate because the area contains few 
sensitive receptors and because the figure makes possible the depiction of applicable terrain in a 
single figure.  Figure 8.6-2 provides sufficient detail to make a full evaluation of public health 
impacts.  (However, other figures in the alternative scale can be provided at a later date if 
additional detail is needed.) 
 
 Public receptors in the area at the HEP site include workers at the various 
businesses in the Kings Industrial Park, a dairy farm, and scattered residences along 10th 
Avenue.  The closest residence is approximately 3,200 feet east of the HEP site. 
 
8.6.2 Laws, Ordinances, Regulations, and Standards 
 
 The applicable laws, ordinances, regulations, and standards (LORS) related to 
the public health impacts from the HEP are as follows: 
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• California Public Resource Code § 25523 (a); 20 California Code of 
Regulations (CCR) §§ 1752, 1752.5, 2300–2309, and Division 2, Chapter 5, 
Article 1, Appendix B, Part (I), California Energy Commission.  This 
authority provides HRA guidelines to assist in the evaluation of potential 
health impacts of a proposed project.  The requirements include a 
quantitative HRA.  The administering agency for this authority is the 
California Energy Commission (CEC). 

 
• California Health and Safety Code §§ 25500 to 25542; 10 CCR §§ 2720–2734.  

This authority establishes inventory, reporting, business, and area planning 
requirements with respect to hazardous and acutely hazardous materials in 
accordance with the federal Emergency Planning and Community Right-to-
Know Act of 1986.  It requires preparation of risk management and 
prevention plans where acutely hazardous materials are used, and requires 
development and implementation of a business plan for emergency 
responses to a release or threatened release of a hazardous material or 
mixture.  The administering agencies for this authority are the Office of 
Emergency Services and the Kings County Environmental Health Services 
Department. 

 
• California Clean Air Act, California Health and Safety Code § 39650 et seq.  

This authority requires that the California Air Resources Board (CARB) and 
the state establish safe exposure limits for toxic air pollutants and identify 
pertinent best available control technology (BACT).  This authority also 
requires that the new source review (NSR) rule for each air pollution control 
district include regulations that require new or modified procedures for 
controlling the emissions of toxic air contaminants (TACs).  According to this 
authority, CARB has developed cancer potency estimates for several 
carcinogenic pollutants to use in assessing the carcinogenic risk associated 
with exposure to these pollutants.  The administering agencies for this 
authority are CARB and the San Joaquin Valley Unified Air Pollution Control 
District (SJVUAPCD).   

 
• California Health and Safety Code, Part 6, § 44300 et seq.  This law requires 

facilities that emit large quantities of a criteria pollutant and that emit any 
quantity of a toxic contaminant provide the local air pollution control district 
an inventory of toxic emissions.  Such facilities may also be required to 
prepare a quantitative HRA.  The administering agency for this law is 
SJVUAPCD. 

 
• SJVUAPCD Rule 7012, Hexavalent Chromium–Cooling Towers.  This 

district rule limits the emissions of hexavalent chromium from circulating 
water in cooling towers.  This rule is applicable to cooling tower circulating 
water hexavalent chromium concentrations of more than 0.15 milligrams per 
liter (mg/L). 
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8.6.3 Environmental Consequences 
 
 This section describes the potential public health risks associated with the 
construction phase and the operations and maintenance phase of the HEP, the methodology for 
the HRA, and the results of the HRA.  Also, uncertainties in the HRA are discussed and other 
potential health impacts are described. 
 
8.6.3.1 Construction Phase Emissions 
 
 Due to the relatively short duration of the construction of the HEP (i.e., 
approximately 14 months), no significant long-term public health effects are expected.  To 
ensure worker health and safety during actual construction, safe work practices will be 
followed (see Section 8.7 [Worker Health and Safety]).  A detailed analysis of the potential 
environmental impacts due to criteria pollutant emissions during construction and control of 
these emissions is discussed in Section 8.1.4 (Air Quality).  
 
8.6.3.2 Operations and Maintenance Phase Emissions 
 
 Facility operations were evaluated to determine whether particular substances 
will be used or generated that may cause adverse health effects if released to the air.  The 
primary sources of emissions from facility operations are the natural gas–fired combustion 
turbine generator (CTG) and the aqueous ammonia slip stream from the selective catalytic 
reduction (SCR) control system located in the HRSG.  Secondary sources of emissions from the 
facility are the auxiliary boiler and the cooling tower.  The compounds with potential 
toxicological impacts that will be emitted from HEP operations are shown in Table 8.6-1.   
 

Table 8.6-1.  Toxicity Values Used to Characterize Health Risks 

Compound 

Cancer Unit 
Risk Factor 

(µg/m3)-1 
Chronic REL 

(µg/m3) 
Acute REL 

(µg/m3) 
1,3-Butadiene 1.70E-04   
2-Chloronaphthalenea -- -- -- 
2-Methylnaphthalenea -- -- -- 
Acetaldehyde 2.70E-06 9.00E+00 -- 
Acrolein -- 2.00E-02 1.90E-01 
Ammonia -- 2.00E+02 3.20E+03 
Arsenic 3.30E-03 5.00E-01 1.90E-01 
Bariuma -- -- -- 
Benzaldehydea -- -- -- 
Benzene 2.90E-05 6.00E+01 1.30E+03 
Copper -- 2.40E+00 1.00E+02 
Ethylbenzenea -- -- -- 
Formaldehyde 6.00E-06 3.00E+00 9.40E+01 
Hexanea -- -- -- 
Lead 1.20E-05 1.50E+00 5.00E+00 
Naphthalene -- 1.40E+01 -- 
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Nickel 2.60E-04 5.00E-02 6.00E+00 
Perylenea -- -- -- 
Propylenea -- -- -- 
Propylene Oxide 3.70E-06 3.00E+01 3.10E+03 
Toluene -- 2.00E+02 3.70E+04 
Total PAHsb 1.10E-03 -- -- 
Xylene (Total) -- 3.00E+02 2.20E+04 
a Not evaluated in the HRA because there are no toxic risk factors for these chemicals. 
b Polycyclic aromatic hydrocarbons, excluding naphthalene. 
 
PAH = polycyclic aromatic hydrocarbon 
REL = Reference Exposure Levels 
SCR = Selective catalytic reduction. 
μg/m3 = micrograms per cubic meter 

 
 These potential air toxic compounds were identified in the California Air Toxics 
Emission Factor (CATEF) Version 1.2 database (CARB, 1996).  All air toxic species associated 
with Source Classification Code (SCC) 20200203 (natural gas cogeneration turbines with SCR) 
for which cancer Unit Risk Factors (URFs) and/or chronic or acute Reference Exposure Levels 
(RELs) have been established are included in Table 8.6-1.  In addition, ammonia emissions, 
which are associated with potential ammonia slip from the SCR system, are also included.  
These air toxic compounds are anticipated during typical HEP operations.  More detailed 
information on the chemicals stored and used at the HEP site, their associated potential 
impacts, and potential accidental chemical releases is included in Section 8.6.4.1. 
 
 To evaluate potential human health risk, air toxic emissions from HEP operations 
were estimated on a maximum hourly and a maximum annual basis.  To calculate the air toxic 
emissions resulting from the HEP, three components were considered: the combustion turbine, 
the auxiliary boiler, and the cooling tower.  The auxiliary boiler will only operate when the 
turbine has been shut down (though the boiler must be operated for a relatively brief warm-up 
period while the turbine is still running).  The cooling tower will operate constantly.  Maximum 
annual HEP emissions were estimated for two cases: (1) the turbine operates the entire year 
(8,760 hours) and (2) the turbine operates part of the year (5,317 hours) and the auxiliary boiler 
operates for the remainder of the year.  For both cases, the annual turbine emissions were 
estimated by assuming that the turbine would operate under full load conditions (100 percent 
load at 63° F annual average) with duct burner firing at full rate.  Emission factors for the 
natural gas–fired turbine were obtained from the CARB CATEF database (CARB, 1996) and 
from the Ventura County Air Pollution Control District (APCD) (VCAPCD, 1995).  The 
maximum value for each species listed in these two references was used.  The turbine emission 
factors (in pounds per million standard cubic feet of natural gas [lb/MMscf]) were multiplied 
by the amount of gas combusted per hour to obtain emissions in pounds per hour (lb/hr).  For 
maximum hourly emissions, the maximum natural gas consumption rate of 1.09 million 
standard cubic feet (MMscf) per hour was used.  For annual emissions, the annual average 
natural gas consumption rate of 1.00 MMscf per hour was used.  The emission factors and the 
estimated maximum hourly and annual turbine emissions are summarized in Table 8.6-2. 
 
 Maximum hourly and maximum annual emissions for the auxiliary boiler were 
estimated assuming that the boiler would be fired on natural gas at its full rated capacity (133 
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million British thermal units per hour [MMBtu/hr]).  The annual emissions were based on 
auxiliary boiler operation for 3,844.5 hours per year (the maximum time that the combustion 
turbine would be shut down plus warm-up periods when both the combustion turbine and the 
auxiliary boiler would be operating).  Air toxic emission factors for the auxiliary boiler were 
also obtained from the CATEF database and Ventura County APCD sources (CARB, 1996; 
VCAPCD, 1995).  The emission factors and the estimated maximum hourly and annual 
emissions for the auxiliary boiler are summarized in Table 8.6-3. 
 
 The annual air toxic emissions for the cooling tower were estimated by assuming 
that the cooling tower will operate under full load conditions for the entire year at the times 
when the combustion turbine is operating.  These emissions assume the use of groundwater 
from an existing on-site well, a five-fold concentration cycle, and a proposed drift rate of 
0.0006% for the cooling tower.  The estimated maximum hourly and annual cooling tower air 
toxic emissions are summarized in Table 8.6-4.   
 

Table 8.6-2.  Estimated Air Toxic Emissions from the Natural Gas–Fired Combustion 
Turbine with SCR 

Chemical Species 

Emission 
Factor 

(lb/MMscf
)a 

Maximum 
Hourly 

Emissions 
(lb/hr)b 

Annual 
Emissions 

(8,760 hr/year) 
(lb/yr)b 

Annual 
Emissions (5,317 
hr/year) (lb/yr)b 

1,3-Butadiene 0.0001 1.39E-04 1.11 0.68 
2-
Chloronaphthalene 

2.72E-07 2.98E-07 2.39E-03 1.45E-03 

2-
Methylnaphthalene 

5.29E-06 5.78E-06 0.05 0.03 

Acetaldehyde 0.0686 7.50E-02 602.59 365.75 
Acrolein 0.0237 2.59E-02 208.29 126.42 
Ammonia NA 14.80c 119,136.00 72,311.20 
Benzene 0.0136 1.48E-02 119.16 72.32 
Ethylbenzene 0.0179 1.96E-02 157.41 95.54 
Formaldehyde 0.1101 1.20E-01 966.46 586.60 
Hexane 1.7500 1.91E+00 15,367.87 9327.74 
Naphthalene 0.0017 1.82E-03 14.59 8.86 
Perylene 7.00E-07 7.64E-07 0.01 3.73E-03 
Propylene 1.0522 1.15E+00 9,240.04 5608.37 
Propylene Oxide 0.0478 5.22E-02 419.34 254.52 
Toluene 0.0726 7.93E-02 637.55 386.97 
Total PAHs 0.0010 1.09E-03 8.78 5.33 
Xylene (Total) 0.0289 3.16E-02 253.79 154.04 
a Air toxic emission factors from CATEF database, Version 1.2 (CARB, 1996) and Ventura County APCD (VCAPCD, 1995). 
b See Appendix E for detailed emissions calculations. 
c Based on estimated ammonia slip from NOx control (10 ppmvd at 15% oxygen). 
 
lb/MMscf = pounds per million standard cubic feet   PAH = polycyclic aromatic 
hydrocarbon 
lb/hr = pounds per hour     ppmvd = parts per million by volume, dry basis 
NA = not applicable     SCR = selective catalytic reduction 
NOx = nitrogen oxides 
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Table 8.6-3.  Estimated Air Toxic Emissions from the Auxiliary Boiler 

Chemical Species 
Emission Factor 

(lb/MMBtu)a 
Hourly Emissions 

(lb/hr) 
Annual Emissions 

(lb/yr)b 

Benzene 8.53E-06 1.13E-03 4.36 
Formaldehyde 6.59E-04 8.76E-02 336 
Hexane 1.27E-06 1.70E-04 0.65 
Naphthalene 2.94E-07 3.91E-05 0.15 
Total PAHs 9.80E-08 1.30E-05 0.05 
Acetaldehyde 1.44E-05 1.92E-03 7.36 
Acrolein 7.84E-07 1.04E-04 0.40 
Propylene 1.52E-05 2.02E-03 7.78 
Toluene 7.65E-06 1.02E-03 3.92 
Xylene (Total) 5.69E-06 7.56E-04 2.90 
Ethyl Benzene 1.96E-06 2.61E-04 1.00 
Benzaldehyde 2.67E-05 3.55E-03 13.64 
a Air toxic emission factors from CATEF database, Version 1.2 (CARB, 1996) and Ventura County APCD 
(VCAPCD, 1995). 
bBased on 3,844.5 hours per year. 
 
lb/hr = pounds per hour 
lb/MMBtu = pounds per million British thermal units 
PAH = polycyclic aromatic hydrocarbon 

 
 

Table 8.6-4.  Estimated Air Toxic Emissions from Cooling Tower 

Chemical Species 
Hourly Emissions 

(lb/hr) 
Annual Emissions 

(lb/yr) 
Arsenic 8.53E-06 0.075 
Barium 6.39E-06 0.056 
Copper 5.11E-06 0.045 
Nickel 6.30E-07 0.006 
Lead 1.01E-06 0.009 
lb/hr = pounds per hour 

 
8.6.3.3 Approach to Assessing Public Health Impacts  
 
 The potential human health risks posed by the HEP's combustion turbine 
emissions were assessed using procedures generally consistent with Air Toxics "Hot Spots" 
Program: Revised 1992 Risk Assessment Guidelines (CAPCOA, 1993).  These guidelines (referred to 
as the California Air Pollution Control Officers Association [CAPCOA] guidelines) were 
developed to provide risk assessment procedures as required under the Air Toxics Hot Spots 
Information and Assessment Act of 1987 (Assembly Bill [AB] 2588 [Health and Safety Code 
Section 44360 et seq.]).  This law established a statewide program for the inventory of air toxic 
emissions from individual facilities as well as requirements for risk assessment and public 
notification of potential health risks. 
 
 The HRA was conducted in four steps: 
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• Hazard identification; 
 
• Dose-response relationship definition; 
 
• Exposure assessment; and 
 
• Risk characterization. 

 
 First, hazard identification was performed to determine the potential health 
effects that may be associated with HEP operational emissions.  The purpose was to identify 
whether the pollutants emitted could be characterized as potential human carcinogens or 
associated with other types of adverse health effects.  The CAPCOA guidelines and the Office of 
Environmental Health Hazard Assessment (OEHHA) website provide lists of pollutants with 
potential cancer and noncancer health effects (CAPCOA, 1993; OEHHA, 2000).  The pollutants 
relevant to the HEP are listed in Table 8.6-1. 
 
 Second, the dose-response relationship was defined.  The dose-response values 
characterize the relationship between pollutant exposure and the incidence of an adverse health 
effect in exposed populations.  The dose-response relationship is expressed in terms of potency 
values (i.e., URFs) for cancer risk and RELs for acute and chronic noncancer risks.  The 
CAPCOA and OEHHA guidelines also provide URFs and RELs for identified potential human 
carcinogens.  The URFs and RELs that are relevant to the HEP are shown in Table 8.6-1. 
 
 Third, an exposure assessment was conducted to estimate the extent of public 
exposure to HEP operational emissions.  Public exposure depends on the short- and long-term 
ground-level concentrations resulting from emissions, the route of exposure, and the duration 
of exposure to those emissions.  Dispersion modeling was performed using the ISCST3 model to 
estimate the ground-level concentrations near the HEP site.  The methods used in the dispersion 
modeling were consistent with the approach described in Section 8.1 (Air Quality).  The 
exposure pathways included in this analysis were inhalation, soil ingestion, plant ingestion, 
dermal, and mother’s milk.  Exposure through other pathways was determined to be 
unnecessary due to the location of the proposed HEP (i.e., an area with a low population 
density).  The duration of exposure to HEP operational emissions was assumed to be 24 hours 
per day, 365 days per year, for 70 years. 
 
 Fourth, risk characterization was performed to integrate the health effects and 
public exposure information and provide qualitative estimates of health risks from HEP 
operational emissions.  Risk modeling was performed using the ACE2588 model (CAPCOA, 
1993) to estimate cancer and noncancer health risks for the proposed HEP.  The ACE2588 model 
utilizes CAPCOA equations and algorithms to calculate health risks based on input parameters, 
such as emissions, “unit” ground-level concentrations, and toxicological data. 
 
 A detailed description of the model input parameters, and the results of the HRA 
are described below. 
 
8.6.3.4 Model Input Parameters 
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 Maximum hourly and annual air toxic emission estimates for the natural gas–
fired combustion turbine, the auxiliary boiler, and the cooling tower were input to the HRA 
model.  Cancer and chronic noncancer health effects were estimated using the annual air toxic 
emission estimates.  Acute noncancer health effects were estimated using the worst-case 
maximum hourly air toxic emission estimates.   
 
 Dispersion modeling was performed using the ISCST3 model and methods 
consistent with the approach described in Section 8.1 (Air Quality) (e.g., building downwash, 
receptor grids, meteorological data, etc.).  As prescribed by the ACE2588 model, the dispersion 
modeling was conducted using emission rates of 1 gram per second (g/s), to produce “unit” 
ground-level concentrations.  The unit ground-level concentrations were input to the ACE2588 
model.  The ACE2588 model used the unit ground-level concentrations and the annual air toxic 
emission rates to calculate ground-level concentrations for each chemical species.  Ground-level 
concentrations were determined at the nearest sensitive receptor, Muldrow Adult Residential, 
within 10 kilometers of the proposed HEP (see Figure 8.6-2), to assess potential health effects at 
that location. 
 
 Toxicological data, URFs, and RELs were obtained from the latest CAPCOA and 
OEHHA guidelines (CAPCOA, 1993; Cal-EPA, 1999a, 1999b, 2000).  The pollutant-specific URFs 
and RELs used in the HRA are listed in Table 8.6-1.  The ACE2588 model uses these data, 
together with the dispersion modeling output and the air toxic emission estimates for each 
source, to estimate health risk based on CAPCOA equations and algorithms. 
 
8.6.3.5 Calculation of Health Effects 
 
 Adverse health effects are expressed as cancer or noncancer health risks.  Cancer 
risk is typically reported as “lifetime cancer risk.” Lifetime cancer risk is the maximum 
estimated increased risk of contracting cancer cause by long-term exposure to a pollutant 
suspected of being a carcinogen.  Cancer risk is calculated by assuming an individual is exposed 
continuously to pollutants for 24 hours per day for 70 years.  Although continuous lifetime 
exposure is unlikely, the goal of the approach is to produce a standardized worst-case estimate 
of potential cancer risk. 
 
 Noncancer risk is typically reported as a “total hazard index” (THI).  The THI is 
calculated for each target organ as a fraction based on the maximum acceptable exposure level 
to a pollutant.  The acceptable exposure level is generally the level at (or below) which no 
adverse health effects are expected.  The THI is calculated for short-term (acute) and long-term 
(chronic) exposures. 
 
 Both the cancer and the noncancer risk estimates provided in the HRA represent 
incremental project risks (i.e., risks due to HEP sources only) and do not include the potential 
health risks posed by existing background concentrations.  The ACE2588 model performs all of 
the necessary calculations to estimate the potential lifetime cancer risk and THI posed by HEP 
emissions. 
 
8.6.3.6 Significance Criteria for Health Effects 
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 Various state and local agencies provide different significance criteria for cancer 
and noncancer health effects.  For the HEP, the CEC guidelines provide the most stringent 
significance criteria for potential cancer and noncancer health effects from project-related 
emissions.  For carcinogenic health effects, an exposure is considered potentially significant 
when the predicted lifetime cancer risk exceeds one in one million (1.0 x 10-6).  For 
noncarcinogenic health effects, an exposure that affects each target organ is considered 
potentially significant when the THI exceeds a value of one. 
 
8.6.3.7 Estimated Lifetime Cancer Risk 
 
 The maximum incremental cancer risk resulting from the proposed HEP was 
estimated to be 0.49 in one million.  The maximum cancer risk was located near the southeast 
boundary of the HEP site (receptor #534 in the ACE2588 output file, 262,293 meters [m] east,  
4,016,892 m north), as shown in Figure 8.6-3.  This location is an industrial area with no  
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residences.  For sensitive receptors, the maximum cancer risk was estimated to be 0.005 in one 
million, located at Muldrow Adult Residential (receptor #138 in the ACE2588 output file, 
263,000 m east, 4,020,000 m north) (see Figure 8.6-3).  Table 8.6-5 presents the detailed cancer 
results of the HRA for HEP operations.  Figure 8.6-3 shows the cancer risk isopleths.  Applicable 
excerpts of the ACE2588 model output can be found in Appendix E. 
 
 The estimated cancer risks are well below the significance criterion of one in one 
million.  Thus, the HEP emissions pose no significant carcinogenic health effects relative to the 
most stringent established significance criteria. 
 
8.6.3.8 Estimated Chronic and Acute Total Hazard Indices 
 
 The maximum chronic THI resulting from the proposed HEP was estimated to 
be 0.022.  The maximum chronic THI was located near the southeast boundary of the HEP site 
(receptor #534 in the ACE2588 output file, 262,293 m east, 4,016,892 m north), an industrial area, 
as shown in Figure 8.6-4.  For sensitive receptors, the maximum chronic THI was estimated to 
be 3.6 x 10-4, located at Muldrow Adult Residential (see Figure 8.6-4).  The maximum acute THI 
was estimated to be 0.2079.  The maximum acute THI was located near the northeast boundary 
of the HEP (receptor #449 in the ACE2588 output file, 262,291 m east, 4,017,020 m north), as 
shown in Figure 8.6-5.  The maximum acute THI occurred during auxiliary boiler operation.  
For sensitive receptors, the maximum acute THI was estimated to be 0.012, located at Muldrow 
Adult Residential (see Figure 8.6-5).  Table 8.6-5 presents the noncancer results of the HRA for 
proposed HEP operations.  Figures 8.6-4 and 8.6-5 show the chronic and acute risk isopleths, 
respectively.  A star symbol on each figure indicates the location of the highest impact. 
 

Table 8.6-5.  Estimated Cancer Risk and Acute and Chronic Total Hazard Indices (THIs) 

 
Maximum Cancer 

Risk 
Maximum 

Chronic THI 
Maximum 
Acute THI 

HEP 0.49 x 10-6 0.022 0.208 
Significance Criteria 1 x 10-6 1.0 1.0 

Significance Determination Insignificant Insignificant Insignificant 
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 The estimated chronic and acute THIs are well below the significance criteria of 
one (for both THIs).  Thus, the HEP emissions pose no significant noncarcinogenic health effects 
relative to the most stringent established significance criteria. 
 
8.6.3.9 Conservative Assumptions Used in the Public Health Impact Assessment 
 
 Conservative assumptions used in HRAs include emissions estimates, dispersion 
modeling, exposure characteristics, and extrapolation of toxicity data in animals to humans.  
These conservative assumptions are designed to provide sufficient health protection to avoid 
underestimation of risk to the public.  The assumptions are discussed below. 
 
 The models used for the dispersion modeling contain assumptions that tend to 
over-predict ground-level concentrations.  For example, the modeling performed in the HRA 
assumed a conservation of mass (i.e., all the pollutants emitted from the sources remained in the 
atmosphere while being transported downwind).  During the transport of pollutants from 
sources to receptors, none of the material was assumed to be removed through chemical 
reaction or lost at the ground surface through reaction, gravitational settling, or turbulent 
impaction.  In reality, these mechanisms work to reduce the level of pollutants remaining in the 
atmosphere. 
 
 The exposure characteristics are also worst-case estimates.  The HRA included 
the assumption that residents were exposed to turbine emissions continuously at the same 
location for 24 hours per day, 365 days per year, for 70 years.  It is extremely unlikely that any 
resident would meet this condition.  The conservative exposure assumption overpredicts risk 
estimates in the HRA process. 
 
 The toxicity data used in the HRA contains uncertainties due to the extrapolation 
of data from animals to humans.  Typically, safety factors are applied when doing the 
extrapolation.  Furthermore, the human population is much more diverse both genetically and 
culturally than bred experimental animals.  The intraspecies variability among humans is 
expected to be much greater than in laboratory animals.  With all of the uncertainty in the 
assumptions used to extrapolate toxicity data, significant measures are taken to ensure that 
there is sufficient health protection built into the available health effects data. 
 
8.6.3.10 Criteria Pollutants 
 
 The criteria pollutants nitrogen dioxide (NO2), carbon monoxide (CO), sulfur 
dioxide (SO2), and particulate matter of less than 10 microns in diameter (PM10) were modeled, 
and an evaluation of their impacts on air quality is conducted in Section 8.1 (Air Quality).  The 
federal and state ambient air quality standards (AAQS) set limits on the allowable level of air 
pollutants in the ambient air necessary to protect public health.  The results of the modeling 
show that all the criteria pollutants meet the state and federal AAQS.  Because the results 
indicate compliance with the AAQS, no significant adverse health effects are anticipated from 
HEP criteria pollutant emissions. 
 
8.6.4 Other Public Health Risks 
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8.6.4.1 Chemicals Stored and Used On-Site  
 
 Ammonia will be stored and used on-site.  Ammonia is a regulated substance, 
and because of the anticipated storage quantities, it will be subject to Risk Management Plan 
(RMP) requirements under federal and state regulations.  Accidental releases of ammonia have 
the potential to adversely affect public health.  Section 8.12 (Hazardous Materials Handling) 
provides more information on accidental releases of ammonia and assesses the potential off-site 
consequences and measures proposed to minimize the potential health risk. 
 
 The HEP will coordinate with local emergency response units by providing them 
with copies of the plant site Emergency Response Plan, conducting plant site tours to point out 
the location of hazardous materials and safety equipment, and encouraging periodic emergency 
response drills. 
 
8.6.4.2 Electromagnetic Field Exposure 
 
 Electric and magnetic field strengths produced by the proposed transmission line 
are presented in Section 6.2 of this SPPE.  This section discusses aviation safety, corona effects, 
and the strength of the electric and magnetic fields produced by the proposed transmission line.  
The remainder of this section addresses human health effects from exposure to electric and 
magnetic fields from the proposed transmission line. 
 

Energized electrical conductors produce electric fields.  Conductors that carry 
electrical current also produce magnetic fields.  Concern about the health effects from exposure 
to electric and magnetic fields in humans dates from the 1960s.  In 1979, Wertheimer and Leeper 
(1979) described work they had done in Denver, Colorado.  Their study reported that children 
who lived in homes close to certain types of electric power transmission and distribution lines 
had a weak but elevated risk of cancer.  In 1988, a follow-up study, also conducted in Denver, 
found essentially the same risk of childhood cancer (Savitz, et al., 1988).  However, the Savitz 
study also measured the strength of magnetic fields from nearby power lines and found no 
significant association with childhood cancer.  In 1991, a third study (London, et al., 1991) was 
reported based on work done in Los Angeles that agreed with these earlier Denver studies that 
children living in homes close to certain types of power lines had a slightly elevated risk of 
cancer.   

 
As a result of the concern raised in these and other studies, Congress in 1991 

asked the National Academy of Sciences to review the research literature and determine 
whether there was sufficient basis to assess the health risks of electric and magnetic fields.  In 
response, the National Research Council of the Academy convened a committee to evaluate the 
literature on this subject.  The committee concluded, “No conclusive and consistent evidence 
shows that exposures to residential electric and magnetic fields produce cancer, adverse 
neurobehavioral effects or reproductive and developmental effects” (NRC, 1996). 

 
The proposed HEP transmission line will produce maximum electric fields 

within the right-of-way of 0.9 kilovolts per meter (kV/m).  These fields will drop off 
exponentially with distance away from the transmission line and will be 0.7 kV/m at the edge 
of the right-of-way.  The magnetic fields associated with the proposed HEP transmission line 
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will peak at about 70 milligauss (mG) in the center of the right-of-way and will also drop 
exponentially with distance to a value of 35 mG at the edge of the right-of-way. 

 
Although several states have set standards to limit exposure to electric and 

magnetic fields from transmission power lines, California has not done so.  However, the 
electric and magnetic field levels produced by the HEP transmission line will be well below the 
standards that apply in other states.  For instance, the edge of right-of-way standards for electric 
fields in the states that have set standards ranges from 1 to 3 kV/m (Table 8.6-6).  Similarly, the 
magnetic field standards at the edge of the right-of-way range from 150 to 200 mG for 115 kV 
transmission lines.  Also, several organizations have set occupational standards for exposure to 
electric and magnetic fields that are many times greater than the field levels set by the states for 
residential exposure (see Table 8.6-6).  The electric and magnetic fields produced by the HEP 
transmission line will be well below all of these levels. 

 
Given the current state of knowledge of this subject, the electric and magnetic 

field levels expected at the edge of the right-of-way of the HEP transmission line will not 
present a risk of adverse health consequences.  Similarly, no adverse health consequences are 
expected from secondary shock, as discussed in Section 6.2.5.  In addition, the home nearest the 
HEP transmission line is at least one-half mile away.  The electric and magnetic field exposure 
from the transmission line to the people living in that house will be so low as to be 
unmeasurable.   
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Table 8.6-6.  60 Hz Magnetic Field International and Occupational Exposure Standards 

Organization and Type of 
Standard Application 

Numeric Value of Allowed 
Exposurea 

American Conference of 
Governmental Industrial 
Hygienists: threshold limit 
value (TLV) 

Occupational exposure to 
whole body 

1 mT (10,000 mG) 

 Occupational exposure to 
extremities 

5 mT (50,000 mG) 

   
 Persons wearing cardiac pace 

makers  
0.1 mT (1,000 mG) 

   
International Non-Ionizing 
Radiation Committee of the 
International Radiation 
Protection Association 
(IRPA/INIRC): guideline 

Occupational 8-hour time-
weighted average guideline 
exposure to whole body 

200 mT (2,000,000 mG) 

 Occupational peak exposure 
whole body 

2,000 mT (20,000,000 mG) 

   
 Occupational exposure to 

extremities 
5,000 mT (50,000,000 mG) 

   
 Exposure to general public 40 mT (400,000 mG) 
   
European Committee for 
Electrotechnical 
Standardization (CENELEC): 
standards 

Occupational exposure (50 
Hz) 

1.6 mT (16,000 mG) 

 Exposure to general public (50 
Hz) 

0.64 mT (6,400 mG) 

   
Commission of the European 
Union (CEU): directives 

Occupational exposure action 
level 2 requiring reduction of 
magnetic field exposure 

0.4 mT (4,000 mG) 

amT = millitesla 
mG = milligauss 
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Any exposure to electric and magnetic fields in that or other homes will be from the power lines 
serving the home and from wiring and appliances within the home, not from the HEP 
transmission line. 
 
8.6.4.3 Potential Indirect and Cumulative Impacts 
 
 The potential indirect and cumulative impacts of the HEP and other existing or 
proposed sources on health effect results are discussed below.  Indirect impacts consider the 
health effects associated with other potential new facilities or business expansions supported by 
the resources provided by the HEP.  Cumulative impacts include the impacts resulting from 
past, present, and reasonably foreseeable projects with related environmental impacts. 
 
 Potential Indirect Impacts.  A primary purpose of the HEP will be to produce 
steam for sale to nearby industrial park customers.  By providing a source of steam, the HEP 
could support the expansion of new or existing businesses in Kings Industrial Park.  There are 
currently no plans for new projects in Kings Industrial Park or neighboring area involving the 
use of steam from the HEP.  If such projects arise, those that could result in an indirect increase 
in air emissions and other related public health impacts would require environmental permits 
and undergo review for potential health effects.  Any significant health effects will be required 
to be mitigated as a result of the permitting process and new source review by local agencies.  
Therefore, no indirect impacts on the health effect results for the HEP are anticipated. 
 
 Potential Cumulative Impacts.  The HEP will be located on a subdivided parcel 
of the Kings Industrial Park that is contiguous with an existing GWF power plant.  The existing 
plant is a petroleum coke–fired 25-megawatt small power plant that also supplies low-pressure 
steam to nearby customers.  Because of the close proximity of the two plants, it is probable that 
the area of impacts would overlap to cause cumulative public health impacts. 
 
 The existing GWF power plant underwent environmental review, including 
evaluation of air emissions and assessment of potential impacts to public health.  The final 
results of the impact analyses were documented in a Subsequent Environmental Impact Report 
(SEIR), (AeroVironment, Inc., 1991).  This report includes discussion of revised HRA results, 
concluding that the overall 70-year cancer risk for the power plant was 0.78 in one million.  The 
maximum incremental cancer risk resulting from the proposed HEP project was estimated to be 
0.49 in one million.  Assuming these health risk results are additive, the maximum cumulative 
cancer risk would be 1.27 in one million.  However, these results are not likely to be entirely 
additive.  To be additive, the emissions from each facility would have to be released at the same 
location and with the same physical stack parameters (temperature, velocity, building 
orientation, etc.).  Because the maximum impacts from each facility are unlikely to coincide in 
time and place, the cumulative cancer risk is likely less than 1.27 in one million.  This level of 
cancer risk is not considered significant. 
 
 An assessment of acute and chronic noncarcinogenic health effects was not 
reported as part of the EIR review of the existing GWF power plant.  The cumulative acute and 
chronic noncarcinogenic THIs associated with the operation of the existing power plant are 
expected to be small and similar in magnitude to the HEP.  Therefore, no significant cumulative 
noncarcinogenic health impacts are expected.   
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8.6.5 Agency Contacts 
 
 Agency contacts regarding the public health assessment of the HEP are as 
follows: 
 

Agency Contact/Title Telephone 
Kings County 
Environmental Health 
Services Department 

Tim Fillmore/Hazardous Materials Business Plans 
Manager 
330 Campus Drive 
Hanford, CA 93230 

(559) 584-1411, 
x2629 

   
San Joaquin Valley Unified 
Air Pollution Control 
District 

Leland Villalvazo/ Senior Air Quality Specialist 
1990 E. Gettysburg Avenue 
Fresno, CA 93726 

(559) 230-5881 
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8.6.6 Compliance with Laws, Ordinances, Regulations, and Standards 
 
 All applicable LORS and the administering agencies for the HEP are summarized 
in Section 10.0, Table 10-1.  This section describes how the HEP will comply with all applicable 
LORS pertaining to public health impacts (Table 8.6-7). 
 
Table 8.6-7.  Summary of Compliance with Public Health LORS for the GWF Hanford Energy Park 

Authority 
Administering 

Agency Requirement HEP Compliance 
California Public 
Resource Code § 
25523(a);  
20 California Code of 
Regulations §§ 1752.5, 
2300–2309, and 
Division 2 Chapter 5, 
Article 1, Appendix B, 
Part(1) 
 

California Energy 
Commission 

HRA guidelines; requires 
quantitative HRA. 

Section 8.6 of this Small Power 
Plant Exemption (SPPE) 
application satisfies this 
requirement. 

Health and Safety 
Code (H&SC) §§ 
25500–25542; 10 CR §§ 
2720–2734 

State OES and 
Kings County 
EHSD 

Requires RMPs where 
acutely hazardous 
materials are stored. 

The HEP has an RMP for 
anhydrous ammonia.  An 
update that includes aqueous 
ammonia will be prepared. 
 

H&SC § 39650, et seq. California Air 
Resources Board 
(CARB) 

Requires safe exposure 
limits for TACs, use of 
BACT, and NSR. 

The HEP will not cause unsafe 
exposure to TACs (8.6.3.5) and 
has performed an NSR 
assessment, including BACT 
(8.1.3). 
 

H&SC, Part 6, § 44300 
et seq. 

SJVUAPCD Inventory of TACs and 
HRA. 

After the first year of 
operation, HEP emissions will 
be inventoried as required by 
this regulation.  
 

SJVUAPCD Rule 7012 SJVUAPCD Limits hexavalent 
chromium emissions 
from cooling tower 
circulating waters. 
 

The HEP is exempt from this 
rule because concentrations of 
hexavalent chromium in 
cooling tower circulating 
waters are less than 0.15 
mg/L. 

BACT = Best Available Control Technology NSR = New Source Review 
EHSD = Environmental Health Services Department OES = Office of Emergency Services 
HEP = Hanford Energy Park RMP = Risk Management Plan 
HRA = Health Risk Assessment SJVUAPCD = San Joaquin Valley Unified Air Pollution Control District 
LORS = laws, ordinances, regulations, and standards TAC = Toxic air contaminant 

 
8.6.7 References 



8.6 PUBLIC HEALTH 

SPPE MAY 2000 
GWF HANFORD ENERGY PARK 
S:\GWF\8.6.DOC 

8.6-24 

 
AeroVironment, Inc., 1991.  Draft Subsequent Environmental Impact Report for the Hanford 

Cogeneration Project.  City of Hanford Community Development Dept.  June. 
 
California Environmental Protection Agency (Cal-EPA), 1999a.  Air Toxics Hot Spots Risk 

Assessment Guidelines.  Part I: Technical Support Document for the Determination of 
Acute Reference Exposure Levels for Airborne Toxicants. 

 
Cal-EPA, 1999b.  Air Toxics Hot Spots Risk Assessment Guidelines.  Part II: Technical Support 

Document for Describing Available Cancer Potency Factors. 
 
Cal-EPA, 2000.  Air Toxics Hot Spots Risk Assessment Guidelines.  Part III: The Determination of 

Chronic Reference Exposure Levels for Airborne Toxicants. 
 
CAPCOA, 1993.  Air Toxics “Hot Spots” Program: Revised 1992 Risk Assessment Guidelines.  

California Air Pollution Control Officers Association. 
 
CARB, 1996.  California Air Toxics Emission Factor (CATEF) Database, Version 1.2.  California 

Air Resources Board. 
 
London, Stephanie J., Duncan C. Thomas, Joseph D. Bowman, Eugene Sobel, Tsen-Chung 

Cheng, and John M. Peters.  “Exposure to Residential Electric and Magnetic 
Fields and Risk of Childhood Leukemia.” American Journal of Epidemiology, 
Volume 134, Number 9.   

 
NRC, 1996.  Possible Health Effects of Exposure to Residential Electric and Magnetic Fields.  Natural 

Research Council.  National Academy Press.  18 November. 
 
OEHHA, 2000.  Information on pollutants with potential cancer and noncancer health effects 

provided on website at hhtp:\\www.oehha.org\home.html. 
 
Savitz, David A., Howard Warchtel, Frank A. Barnes, Esther M. John, and Jiri G. Tvrdik, 1998.  

“Case-Control Study of Childhood Cancer and Exposure to 60-Hz Magnetic 
Fields.”  American Journal of Epidemiology, Volume 126, Number 1. 

 
SCAQMD, 1997.  Approved Gasoline Combustion AB2588 Speciation and Emission Factors.  South 

Coast Air Quality Management District. 
 
VCAPCD, 1995.  AB 2588 Combustion Emission Factors.  Ventura County Air Pollution Control 

District. 
 
Wertheimer, Nancy, and Ed Leeper, 1979.  “Electrical Wiring Configurations and Childhood 

Cancer.”  American Journal of Epidemiology, Volume 109, Number 3. 



8.7 WORKER HEALTH AND SAFETY 

SPPE  May 2000 
GWF Hanford Energy Park 
S:\GWF\8.7.doc 

8.7-1 

8.7 Worker Health and Safety 

 

This section describes the health and safety programs and procedures that will be 

established and implemented during construction and operation of the GWF Hanford Energy 

Park (HEP), including the switching station, the transmission line, the natural gas pipeline, and 

the power generation facility.  Health and safety information on the electric transmission system 

is provided in Section 6.0.  These programs will be established in accordance with applicable 

laws, ordinances, regulations, and standards (LORS) to ensure the safety and well being of all 

workers participating in the HEP.  The following sections describe the affected environment, 

define applicable LORS, identify the anticipated occupational hazards associated with the 

construction and operation of the facility, describe health and safety programs that will be 

established during construction and operation, and identify safety permit requirements and local 

agency contacts.  The HEP will be operated and maintained by the personnel at the adjacent 

existing GWF facility.  GWF maintains a comprehensive worker health and safety program at 

the existing facility that will be modified as needed to incorporate the HEP. 

 

8.7.1 Affected Environment 

 

The HEP includes the construction and operation of a natural gas–fired power 

plant with ancillary support facilities, including a 115-kilovolt (kV) power transmission line, a 

natural gas pipeline, and a switching station.  Figure 2-3 depicts the detailed facility layout.  

Figure 8.12-1 shows the locations of the hazardous materials used at the HEP.  Figure 8.7-1 

shows the locations of the fire protection systems and emergency equipment at the HEP. 

 

8.7.2 Laws, Ordinances, Regulations, and Standards 

 

Conformance with LORS is discussed in Section 8.7.3.1 for all construction-

related requirements and in Section 8.7.3.2 for all requirements applicable to operations and 

maintenance.  Conformance with training requirements is covered in Sections 8.7.4.1 and 8.7.4.2 

for construction and operations and maintenance, respectively.  The LORS applicable to worker  
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Table 8.7-1.  Worker Health and Safety Laws, Ordinances, 
Regulations, and Standards 

Administering Authority Applicable LORS Requirement/Compliance 
California Occupational 
Safety and Health Act of 
1973  

Title 8, CCR The Act establishes the Cal-OSHA and 
establishes minimum safety and health 
standards for work operations occurring in 
the state. 
 

Cal-OSHA 8 CCR, Section 339 Requires listing of hazardous chemicals 
relating to the Hazardous Substance 
Information and Training Act. 
 

 8 CCR, Sections 450 et seq. 
– 560 et seq. 

Establishes safety orders for pressurized 
vessels, including air tanks, anhydrous 
ammonia, and general safe work practices. 
 

 8 CCR, Sections 750 et seq. Establishes safety orders of work with high 
pressure steam. 
 

 8 CCR, Construction Safety 
Orders (Sections 1500 et 
seq. – 1938 et seq.) 
 

Establishes safety orders for construction 
work. 

 8 CCR, Sections 1508 et. 
seq. – 1527 et seq. 

Requirements for IIPP, PPE, and general 
site safety. 
 

 8 CCR, Sections 1528 et 
seq. – 1537 et seq. 

Requirements for controlling exposures to 
hazardous air contaminants. 
 

 8 CCR, Sections 1539 et 
seq. – 1547 et seq.) 

Requirements for excavations and 
trenching. 
 

 8 CCR, Sections 1590 et 
seq. – 1596 et seq. 

Requirements for earth moving and 
haulage. 
 

 8 CCR, Sections 1597 et 
seq. – 1599 et seq. 

Requirements for vehicles, traffic control, 
flaggers, barricades, and warning signs. 
 

 8 CCR, Sections 1604 et 
seq. – 1605 et seq. 
 

Requirements for construction hoists. 

 8 CCR, Sections 1620 et 
seq. – 1635 et seq. 

Requirements for railings, ramps, stairs, 
access and egress, openings in floors, roofs 
and walls, and temporary floors. 
 

 8 CCR, Sections 1635 et 
seq. – 1667 et seq. 
 

Requirements for scaffolding. 
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Table 8.7-1.  Continued 
Administering Authority Applicable LORS Requirement/Compliance 

Cal-OSHA (continued) 8 CCR, Sections 1669 et seq. 
– 1678 et seq. 

Requirements for safety belts, nets, and 
ladders. 
 

 8 CCR, Sections 1680 et seq. 
– 1708 et seq. 

Requirements for saws, powder-actuated 
tools, miscellaneous tools and equipment. 
 

 8 CCR, Sections 1709 et seq. 
– 1722 et seq. 

Requirements for steel reinforcing, 
concrete pouring, and structural steel 
erection operations. 
 

 8 CCR, Sections 1760 et seq. Electrical requirements for construction 
work.  
 

 8 CCR, Sections 1920 et seq. 
– 1938 et seq. 

Requirements for construction-related fire 
protection and prevention. 
 

 8 CCR, Electrical Safety 
Orders (Sections 2299 et 
seq. – 2974 et seq.) 
 

Establishes safety orders for installation of 
low and high voltage electrical systems. 

 8 CCR,  General Industry  
Safety Orders (Sections 
3200 et seq. – 6184 et seq.) 

Establishes safety orders for general 
industry work, including operations and 
maintenance. 
 

 8 CCR, Sections 3200 et seq. 
– 3583 et seq. 

Requirements for IIPP, PPE, and general 
site safety. 
 

 8 CCR, Sections 3620 et seq. 
– 3920 et seq. 

Requirements for mobile equipment 
operation. 
 

 8 CCR, Sections 3940 et seq. 
– 4647 et seq. 

Requirements for power transmission 
equipment, rotating equipment, moving 
parts, points of operation, etc. 
 

 8 CCR, Sections 4794 et seq. 
– 4884 et seq. 

Requirements for compressed gases and 
gas systems for cutting and welding. 
 

 8 CCR, Sections 4850 et seq. 
– 4853 et seq. 
 

Requirements for electric welding. 

 8 CCR, Sections 4884 et seq. 
– 5049 et seq. 

Requirements for cranes and other hoisting 
equipment. 
 

 8 CCR, Sections 5094 et seq. 
– 5100 et seq. 

Requirements for control of excessive 
noise exposure and ergonomic hazards. 
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Table 8.7-1.  Continued 

Administering Authority Applicable LORS Requirement/Compliance 
Cal-OSHA (continued) 8 CCR, Sections 5139 et seq. 

– 5223 et seq. 
Requirements for the control of hazardous 
substances, including Hazard 
Communication Program requirements. 
 

 8 CCR, Sections 5615 et seq. 
– 5629 et seq. 

Requirements for the control of hazards 
from flammable liquids, gases, and vapors. 
 

 8 CCR, Sections 6150 et seq. 
– 6184 et seq. 

Requirements for fire protection and 
prevention. 
 

 8 CCR, Part 6 Provides health and safety requirements for 
working with tanks and boilers. 
 

Federal Occupational 
Safety and Health 
Administration1 

29 CFR 1926 Contains federal health and safety 
regulations pertaining to construction 
activities. 
 

 29 CFR 1910 Contains federal health and safety 
regulations pertaining to general industry. 
 

California Health and 
Safety Code 

Sections 25500 et seq. 
(LaFollette Bill) 

Requires that every new or modified 
facility that handles, treats, stores, or 
disposes of more than the threshold 
quantity of any of the listed acutely 
hazardous materials prepare and maintain a 
Risk Management Plan. 
 

 Sections 25500 et seq. – 
25541 et seq. 

Requires the preparation of a Hazardous 
Materials Business Plan that details 
emergency response plans for a hazardous 
materials emergency at the facility. 
 

City of Hanford Fire 
Department 

UFC, Article 80 Requires the prevention, control, and 
mitigation of dangerous conditions related 
to storage, dispensing, use, and handling of 
hazardous materials and information 
needed by emergency response personnel. 
 

 NFPA 10: Portable Fire 
Extinguishers 

Requirements for the selection, placement, 
inspection, maintenance, and employee 
training for portable fire extinguishers. 
 

 NFPA 12: Carbon Dioxide 
Fire Extinguishing Systems 

Requirements of the installation and use of 
carbon dioxide extinguishing systems. 
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Table 8.7-1.  Continued 

Administering Authority Applicable LORS Requirement/Compliance 
City of Hanford Fire 
Department (Continued) 

NFPA 13 & 13A:  Sprinkler 
Systems 

Guidelines for selection, installation, 
maintenance, and testing of fire sprinkler 
systems. 
 

 NFPA 14:  Standpipe and 
Hose Systems 

Guidelines for the selection and installation 
of standpipe and hose fire protection 
systems. 
 

 NFPA 15:  Water Spray 
Fixed Systems 

Guidelines for the selection and installation 
of fixed water spray systems. 
 

 NFPA 22:  Water Tanks and 
Private Fire Protection 

Requirements for water tanks that are used 
for private fire protection. 
 

 NFPA 24:  Installation of 
Private Fire Service Mains 
and their Appurtenances 
 

Requirements for the installation of private 
fire service mains and appurtenances. 

 NFPA 26:  Supervision of 
Valves Controlling Water 
Supplies 
 

Provides guidance for the installation and 
supervision of valves used to control water 
supplies. 

 NFPA 30:  Flammable and 
Combustible Liquids 

Requirements for storage, transfer, and use 
of flammable and combustible liquids. 
 

 NFPA 37:  Stationary 
Combustion Engines and 
Gas Turbines 

Provides fire protection requirements for 
the installation and use of combustion 
engines and gas turbines. 
 

 NFPA 50A: Gaseous 
Hydrogen Systems 

Provides fire protection requirements for 
hydrogen systems. 
 

 NFPA 54:  National Fuel 
Gas Code 

Provides fire protection requirements for 
the use of fuel gas. 
 

 NFPA 70, 70B & 70E:  
National Electric Code 

Guidance on the safe selection and work 
practices associated with the design, 
installation, construction, and maintenance 
of electrical systems.  
 

 NFPA 71:  Installation, 
Maintenance and use of 
Central Station Signaling 
Systems 

Provides requirements for the installation, 
maintenance, and use of central station 
signaling systems. 
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Table 8.7-1.  Continued 

Administering Authority Applicable LORS Requirement/Compliance 
City of Hanford Fire 
Department (Continued) 

NFPA 72A, 72E & 72F:  
Local Protective Signaling 
System, Automatic Fire 
Detection System, 
Emergency Voice/Alarm 
Communication System 
 

Provides requirements for the design, 
installation, use, and maintenance of local 
protective signaling systems, automatic fire 
detection systems, and emergency 
communication systems. 

 NFPA 78:  Lightning 
Protection Code 

Provides requirements for lightning 
protection. 
 

 NFPA 80:  Fire Doors and 
Windows 

Provides requirements for fire doors and 
windows. 
 

 NFPA 90A:  Installation of 
Air Conditioning and 
Ventilation Systems 
 

Provides guidance for the installation of air 
conditioning and ventilation systems. 

 NFPA 101:  Life Safety, 
Fire in Buildings and 
Structures 

Requirements for the design and 
construction of means of egress from 
structures. 
 

 NFPA 291:  Fire Flow 
Testing and Marking of 
Hydrants 
 

Requirements for flow testing and marking 
of fire hydrants. 

 NFPA 1962:  Care, 
Maintenance and Use of 
Fire Hoses 

Requirements for the care, use, and 
maintenance of fire hoses, connections, 
and nozzles. 
 

City of Hanford Building 
Inspector 

ANSI/ASME Boiler and 
Pressure Vessel Code 

Provides specifications and requirements 
for boilers and pressure vessels. 
 

 ANSI, B31.2, Fuel Gas 
Piping 

Provides specifications and requirements 
for fuel gas piping. 
 

1 Cal-OSHA has primary jurisdiction for worker health and safety in California.  These regulations are provided for reference purposes and 
apply as referenced in Cal-OSHA regulations. 
ANSI/ASME = American National Standards Institute/American Society for Mechanical Engineers 
Cal-OSHA = California Occupational Safety and Health Commission 
CCR = California Code of Regulations 
CFR = Code of Federal Regulations 
IIPP = Injury and Illness Prevention Program 
LORS = Laws, ordinances, regulations, and standards 
NFPA = National Fire Protection Association 
PPE = personal protective equipment 
UFC = Uniform Fire Code 
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health and safety are summarized in Table 8.7-1.  California is one of 23 states that operates its 

own Occupational Safety and Health Administration (Cal-OSHA).  As such, Cal-OSHA 

regulations will take precedence over the federal OSHA regulations at this site.  In addition to 

requiring all contractors and employees to comply with established LORS, periodic health and 

safety compliance self-audits will be performed during the course of the construction and 

operation and maintenance of the HEP to ensure that employees are conducting their work in 

accordance with the regulations.   

 

8.7.3 Occupational Safety and Health 

 

Construction, operation, and maintenance activities associated with the HEP may 

expose workers to a wide variety of physical and chemical hazards.  Worker exposure to these 

hazards will be minimized through adherence to appropriate engineering design criteria, 

implementation of appropriate administrative procedures, use of personal protective equipment, 

and compliance with applicable health and safety LORS.  Potential hazards that workers may be 

exposed to while working on the HEP are presented in Table 8.7-2.  Formal health and safety 

procedures and programs will be established and implemented by GWF and its contractors on the 

HEP to control the various hazards and to provide for a safe workplace. 

 

The programs, regulations, and preventive measures intended to protect worker 

health and safety are described in the construction and operations and maintenance portions of 

this section.  The comprehensive health, safety, and fire prevention program enforces safe and 

healthful practices and implements an accident/injury prevention program intended to ensure 

safe and healthful operations at the facility on startup and operation. 

 

During the construction, operation, and maintenance of the HEP, employers will 

develop and implement the necessary health and safety programs to mitigate the identified 

workplace hazards and to protect the health and safety of the workers.  Brief descriptions and 

outlines detailing anticipated program content are provided in the following sections. 
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Table 8.7-2.  HEP Hazard Analysis 

Activity 
Exposure 
Potential Potential Hazard Control Strategies 

Heavy Equipment 
Operation 

C, O, M Employee injury and 
property damage from 
collisions with workers 
and/or facility equipment. 
 

Implement heavy equipment 
safety program and ensure that 
operators are properly trained. 

Trenching and 
Excavation 

C, O, M Employee injury and 
property damage from 
collapse of trenches and 
excavations or contact 
with underground 
utilities. 

Implement an excavation and 
trenching safety program and 
ensure that operators are 
properly trained.  Require 
digging permits prior to 
initiating excavation or 
trenching. 
 

Work at Elevation C, O, M Employee injury due to 
falls from the same level 
and elevated areas. 

Implement a fall protection 
program that requires fall 
protection systems whenever 
unprotected work is performed at 
greater than 6 feet. 
 

General Project Work C, O, M Employee injury resulting 
from a slip, trip, or fall. 

Maintain good housekeeping, 
adequate lighting, and compliant 
stairways and railings. 
 

Crane and Derrick 
Operation 

C, O, M Employee injuries and 
property damage due to 
falling loads. 

Implement hoisting and rigging 
safety program and ensure that 
operators are properly trained. 
 

Hot Work C, O, M Employee injuries and 
property damage due to 
fire or explosion. 

Implement fire protection and 
prevention program, require hot 
work permits, and ensure that 
welders, pipe fitters, etc., are 
properly trained. 
 

Working with 
Combustible Liquids 

C, O, M Employee injuries and 
property damage due to 
fire or explosion. 

Implement fire protection and 
prevention program that includes 
proper procedures for the proper 
storage and use of flammable or 
combustible liquids. 
 

Concrete/Forms Work C Employee injuries due to 
work at height, slips, 
trips, and falls. 

Wear fall protection when 
working at height, protect 
exposed rebar, and maintain 
good housekeeping. 
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Table 8.7-2.  Continued 

Activity 
Exposure 
Potential Potential Hazard Control Strategies 

Electrical Work C, O, M Employee injuries due to 
contact with energized 
parts. 

Implement energy control 
program, including LO/TO of 
energized sources. 
 

Materials Handling C, O, M Employee injuries due to 
improper lifting. 

Implement an ergonomics 
program and train employees in 
proper lifting techniques. 
 

Confined Space Entries C, O, M Employee injuries due to 
suffocation, exposure to 
toxic materials, 
engulfment, etc. 

Implement a confined space 
program, including permit 
procedures and air monitoring 
requirements. 
 

Compressed Gas Storage C, O, M Employee injuries and 
equipment damage due to 
explosive release of 
pressure. 

Implement a compressed gas 
safety program, including 
procedures for proper use and 
storage. 
 

Power Tool Use C, O, M Employee injuries due to 
improper use, or use of 
damaged power tools.   

Implement procedures for 
inspecting power tools before 
operation and train employees on 
the proper use and care of power 
tools. 
 

Working with or near 
hazardous or toxic 
materials 

C, O, M Employee injuries due to 
exposure to hazardous 
and/or toxic materials. 

Implement hazard 
communication program and 
exposure control procedures, 
including engineering controls, 
administrative controls, and PPE 
for activities that may expose 
employees to hazardous/toxic 
materials. 
 

Working with or near 
noisy equipment 

C, O, M Employee overexposure 
to noise. 

Implement a hearing 
conservation program to include: 
identifying high noise activities 
and sources, sound level 
monitoring, and PPE. 
 

Working with or near 
exposed machinery 

C, O, M Employee injuries from 
entanglement in rotating 
or moving equipment. 

Develop and implement 
machine-guarding equipment 
LO/TO procedures. 

C = Construction Phase 
O = Facility Operations 
M = Facilities Maintenance 
LO/TO = lockout/tagout 
PPE = personal protective equipment 
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8.7.3.1 Construction Health and Safety Programs 

 

During construction, the general contractor will be held responsible for enforcing 

contract provisions to ensure compliance with the construction safety program and federal, state, 

and local health standards that pertain to worker health and safety.  Consistent with OSHA’s 

policy on multi-employer work sites, each employer will be responsible for the health and safety 

of its own employees.  Periodic health and safety audits will be held to verify contractor and 

subcontractor compliance with contractual health and safety obligations.   

 

Construction Injury and Illness Prevention Program.  The overall written 

Construction Safety Program will include provisions to ensure compliance with Cal-OSHA’s 

Injury and Illness Prevention Program (IIPP) requirements (California Code of Regulations 

[CCR] Title 8, Section 1509).  The written Construction Safety Program will include: 

 

• A written Code of Safe Practices that relates to construction operations; 
 

• Identification of the person or persons responsible for implementing the 
Construction Safety Program; 

 
• Posting of the Code of Safe Practices at a conspicuous location at the job site 

office and providing it to each supervisor, who shall have it readily available; 
 

• A description of the system for identifying workplace hazards, including 
workplace inspections, job hazard analysis, and written hazard assessments; 

 
• Periodic meetings with employee representatives, supervisors, and 

management to discuss safety issues, including compliance assessments, 
accidents, injuries, and new or modified health and safety procedures; 

 
• A system for ensuring employee and subcontractor compliance; 

 
• Routine "tool box" or "tailgate" safety meetings conducted with employees 

and supervisors; 
 

• System for promoting employees’ feedback and suggestions for improving 
workplace safety; 

 
• Procedures for promptly correcting unsafe conditions; and 



8.7 WORKER HEALTH AND SAFETY 

SPPE  May 2000 
GWF Hanford Energy Park 
S:\GWF\8.7.doc 

8.7-12 

 
• Identification of safety training and experience requirements for specific work 

activities.   
 

Construction Personal Protective Equipment Program.  Contractor employees 

will be required to use the required personal protective equipment (PPE) during construction.  

Required PPE will conform with general industry standards.  The use of PPE for site activities 

includes, but is not limited to, the items described in Table 8.7-3.  All PPE worn on-site will 

comply with Cal-OSHA and American National Standards Institute (ANSI) requirements.  

Respiratory protection will be included in the PPE program.  Employees will not be required to 

wear respiratory protection until they have received a medical evaluation, respirator fit-testing, 

and training on the proper use, limitations, and care of respirators. 

 

Construction Exposure Monitoring Program.  Appropriate exposure 

monitoring will be conducted to evaluate potential employee exposures to hazardous/toxic 

materials.  Air monitoring may be conducted if necessary to evaluate the potential for employee 

exposures to the contaminants of concern.  Airborne exposures will be controlled through the 

implementation of engineering controls, administrative controls, or PPE.  Air monitoring will 

also be required in support of other safety programs, including confined space entry, hot work 

permits, and emergency response.  Sound level monitoring will also be performed as necessary 

during the construction phase to evaluate potential employee noise exposures. 

 

Construction On-Site Fire Suppression and Prevention.  The HEP will rely on 

both on-site fire protection systems and local fire protection services.  A fire protection and 

prevention plan will be followed throughout all phases of construction and will provide the 

specified fire-fighting equipment.  The fire protection and prevention plan will address each of 

the following requirements: 
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Table 8.7-3.  Protective Equipment Guide 

Body Area Hazards Recommended Protection 
Eyes/Face Low-velocity flying particles Safety glasses with side shields 
   
 High-velocity chips and sparks Impact goggles or safety glasses with full 

face shield 
   
 Corrosive liquid splash during 

transfer 
Splash proof goggles and face shield 

   
 Welding – injurious light rays Welding hood with appropriate eye filter 

lenses 
   
Head/Ears General overhead hazards, overhead 

rigging, material handling, 
maintenance, and general 
construction operations 

Nonconductive hard hat 

   
 Noise exposure Ear plugs or muff  
   
Respiratory 
System 

Low-hazard inert dust Nuisance dust mask 

   
 Welding fumes Dust, fume, mist respirator 
   
 Low-concentration solvent vapors Cartridge-type air purifying respirator with 

organic vapor cartridges 
   
 Acid or base mists Cartridge-type air purifying respirator with 

appropriate acid/base cartridges 
   
 High-concentration dusts or toxic 

vapors, gases 
Air line respirator 

   
 Oxygen-deficient atmospheres, 

IDLH concentrations of  vapors, 
gases 

Self-contained breathing apparatus 

   
Hands and Arms Handling of rough or sharp objects Leather gloves 
   
 Handling of hot objects Insulated gloves 
   
 Using solvents Chemical-resistant synthetic gloves 
   
Feet and Legs Handling light objects Safety shoes 
   
 Handling heavy objects Steel-toed safety boots 
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Table 8.7-3.  Continued 

Body Area Hazards Recommended Protection 
 Using brush hooks or scythes Shin guards 
   
 Working with corrosive liquids Chemical-resistant safety boots 
   
 Underground work Steel-toed safety boots 
   
Trunk and Full 
Body 

Normal work activities Cotton pants and shirt 

   
 Hot or corrosive liquids Chemical resistant apron or full body suit 
   
 Punctures, impact, or cuts Canvas or leather kickback apron or metal 

mesh apron 
   
   
Fall 
Protection/Rescue 

Working from elevated structure 
of platform without standard 
railings 

Full body safety harness and lanyard 

   
 Vessel (confined space) entry Full body safety harness and lifeline or 

wristlets and lifeline 
   
 Suspended scaffolds Full body safety harness/lanyard 
IDLH = Immediately dangerous to life and health. 
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• General requirements; 
 
• Responsibilities; 
 
• Housekeeping; 
 
• Employee alarm/communication system; 
 
• Portable fire extinguishers; 
 
• Fixed fire-fighting equipment; 
 
• Fire control; 
 
• Flammable and combustible liquid storage; 
 
• Use and handling of flammable and combustible liquids; 
 
• Dispensing and disposal of flammable and combustible liquids; 
 
• Servicing and refueling areas; and 
 
• Training. 
 

During construction, portions of the facility fire suppression system will be placed 

in service as soon as practicable to provide early fire protection.  In addition, the fire suppression 

system (fire hydrants and hoses) for the existing GWF facility will be available.  The fire 

protection systems for the HEP are described in Section 2.0.  Construction fire prevention 

procedures will be developed in accordance with applicable regulations (8 CCR, Sections 1620 

et seq.) and will be followed as necessary to prevent construction-related fires.  Special emphasis 

will be given to operations involving open flames, such as welding, metal cutting, and brazing.  

Hot work permits will be required for specific activities that present the potential for fire, and the 

personnel involved in such operations will receive appropriate training by the contractor.  In 

addition, a fire watch that utilizes the appropriate class of extinguishers or other equipment will 

be maintained during hot work operations.  Site personnel will not be expected to fight fires past 

the incipient stage. 
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Materials brought on-site by contractors must conform to contract requirements, 

insofar as flame resistance or fireproof characteristics are concerned.  Specific materials in this 

category include fuels, paints, solvents, plastic materials, lumber, paper, boxes, and crating 

materials.  Specific attention will be given to the storage of compressed gases, fuels, solvents, 

and paints. 

 

The on-site fire suppression system during construction will consist of portable 

and fixed fire-fighting equipment.  Portable fire-fighting equipment will consist of fire 

extinguishers and small hose lines in conformance with Cal-OSHA and the National Fire 

Protection Association (NFPA).  Periodic fire prevention inspections will be conducted by 

contractor safety representatives. 

 

Fire extinguishers will be inspected monthly and replaced immediately if 

defective or in need of recharge.  All fire-fighting equipment will be situated so as to allow for 

unobstructed access to the equipment and will be conspicuously marked.  A temporary or 

permanent water supply, of sufficient volume, duration, and pressure to operate the required fire-

fighting equipment, will be provided.  Combustible materials will be controlled in covered roll-

off dumpsters.  The designated, approved flammable materials storage areas and flammable 

materials storage containers will be provided with adequate fire prevention systems. 

 

Construction Off-Site Fire Suppression Support.  The HEP on-site fire 

suppression systems will be supported by the City of Hanford Fire Department, which will 

provide assistance as described under the fire protection provisions developed for working safely 

during construction activities.  The nearest fire station is located at 10553 Houston Avenue 

(Station No. 2), approximately 1.5 miles north of the facility.  This location allows for a quick 

response time.  The local fire response units will be provided with information regarding the 

types and locations of the potential fire hazards at the site.  This information will be included in 

emergency response planning.  Routine fire prevention inspections will be conducted by the City 

of Hanford Fire Department. 
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Construction Emergency Action Plan.  An emergency action plan (EAP) will 

be developed for the construction phase of the HEP.  The EAP will designate responsibilities and 

actions to be taken in the event of an emergency at the site.  All employees working at the site 

will be trained on the contents of the program.  The EAP will include: 

 

• Emergency roles and responsibilities; 

• Emergency notification procedures; and 

• Egress routes and mustering points. 

 

Construction Written Safety Programs.  Additional written safety programs 

that will be established for the construction phase include, but are not limited to: 

 

• Hazard communication program; 

• Confined space program; 

• Control of hazardous energy program (lockout/tagout); 

• Hearing conservation program; 

• Respiratory protection program; 

• Blood-borne pathogens control program; 

• Injury and accident reporting and investigation program; 

• Ergonomics program; 

• Emergency response program, including first aid and medical services; 

• Smoking policy; 

• General housekeeping, material handling, and storage procedures; 

• Vehicle and traffic procedures; 

• Elevated work procedures; 

• Heavy equipment procedures; 

• Hot work procedures; 

• Crane and hoist procedures; 

• Compressed gas and air handling procedures; 

• Subcontractor safety programs; 
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• Equipment inspection programs; 

• Supervisor safety and health orientations; 

• Excavation and trenching program; and 

• Hazard identification team and safety marshal program. 

 

8.7.3.2 Operations and Maintenance Health and Safety Programs 

 

On completion of the construction phase and implementation of routine 

operations at the HEP, the construction safety and health program will be transitioned into the 

existing GWF safety programs that reflect the hazards and controls necessary during routine 

operations and maintenance.  Program outlines for the Injury and Illness Prevention Plan, the 

Fire Protection and Prevention Program, the Emergency Action Plan, the Hazardous Materials 

Management Program, and the PPE Program that will be implemented are provided below. 

 

Injury and Illness Prevention Plan.  The primary mitigation measures for 

worker hazards during normal plant operations and maintenance are contained in the IIPP; this is 

required by 8 CCR Section 3203.  The existing power plant uses an IIPP that will be modified as 

appropriate to incorporate the HEP.  The IIPP designates a safety representative, who is 

responsible for implementing the program.  The written IIPP also describes safety training for 

new employees and procedures for tracking safety training.  Job safety analyses (JSAs) will 

identify the safety hazards related to each work task and establish procedures for avoiding, 

correcting, reporting, and notifying employees of these hazards. 

 

The existing IIPP contains the following information and procedures: 

 

• The person(s) with authority and responsibility for implementing the program; 
 

• A system for ensuring that employees comply with safe and healthy work 
practices; 

 
• A system for facilitating employer-employee communications regarding 

safety; 
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• Procedures for identifying and evaluating workplace hazards, including 
inspections to identify hazards and unsafe conditions; 

 
• Methods for correcting unhealthy or unsafe conditions in a timely manner 

when there is an imminent danger; 
 

• An employee training program that includes: 
 

− introducing the program; 
− training of new, transferred, or promoted employees; 
− training on new processes and equipment; 
− training for supervisors; and 
− training for contractors. 

 
• Methods for documenting inspections and training and for maintaining 

appropriate records. 
 

Fire Protection and Prevention Program.  Fire protection at the HEP site will 

include measures to safeguard human life, prevent personnel injury, preserve property, and 

minimize downtime due to fire or explosion.  The program will principally involve physical 

arrangements, such as sprinkler systems, water supplies, and fire extinguishers.  Fire protection 

measures will include measures to prevent the inception of fires.  Points of special concern for 

this program are adequate exits, fire-safe construction, reduction of ignition sources, and control 

of fuel sources. 

 

The HEP site will become the fire protection responsibility of the City of Hanford 

Fire Department, Station No. 2.  As such, fire suppression systems will be subject to review and 

approval by the City of Hanford Fire Department, which will have final approval responsibility.  

The fire suppression systems will be designed by a California Registered Fire Protection 

Engineer, and fire protection equipment will be installed and maintained in accordance with 

applicable NFPA standards and recommendations (National Fire Protection Association, 2000). 

 

The City of Hanford Fire Department representative from Station No. 2 will 

perform the final inspection of the HEP site when construction is complete.  In addition, the City 

of Hanford Fire Department will conduct periodic fire and life safety inspections thereafter, 

including reviewing and approving programs for regular equipment inspections and servicing 
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and for the training of employees in fire protection procedures.  In addition, the project's 

insurance carrier will provide annual inspections by a fire protection specialist.  Servicing of the 

fixed carbon dioxide (CO2) and portable fire extinguishers will be conducted by a licensed 

contractor. 

 

The overall fire prevention and protection program for the facility will be 

designed and implemented to protect both personnel and property.  The existing GWF power 

plant has a fire prevention and protection program that will be modified to incorporate the HEP.  

The existing program specifically addresses:  

 

• Names and/or job titles responsible for maintaining equipment and controlling 
the accumulation of flammable or combustible materials; 

 
• Procedures in the event of fire; 

 
• Fire alarm and protection equipment; 

 
• System and equipment maintenance; 

 
• Monthly inspections; 

 
• Annual inspections; 

 
• Fire-fighting demonstrations and training; and 

 
• Good housekeeping practices. 
 

Fire Suppression.  The following fire suppression systems are proposed for the 

HEP: 

 

• FM 200 Fire Protection System.  This system will protect the gas turbine, 
generator, and accessory equipment compartments from fire.  The system will 
have fire detection sensors in all compartments.  The actuating of one sensor 
will provide a high-temperature alarm on the combustion turbine control 
panel.  The actuating of a second sensor will trip the combustion turbine, turn 
off ventilation, close ventilation openings, and automatically release the FM 
200.  The FM 200 will be discharged at a design concentration adequate to 
extinguish the fire. 
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• Steam Turbine Bearing Protection Water Spray System.  This system will 

provide suppression for the steam turbine bearing in the even of fire.  The 
system will be fed by the plant underground fire water system. 

 
• Steam Turbine Lubrication Oil Areas Water Spray System.  This system 

will provide suppression for the steam turbine area lubrication oil piping and 
lubrication oil storage. 

 
• Cooling Tower Dry Pipe System.  This system will provide protection for 

the cooling tower cells.  Water will be supplied from the plant underground 
fire water system. 

 
• Fire Hydrants/Hose Stations.  This system will supplement the plant fire 

protection system.  Water will be supplied from the plant underground fire 
water system.  

 
• Sprinkler System.  This system will provide protection to portions of the 

plant administrative building. 
 

• Smoke Detectors and Fire Extinguishers.  These will be provided at all 
locations having potential fire hazards due to the presence of combustible 
liquids, solids, or other highly flammable materials, and where major property 
damage could result.  Extinguishers will be located at Uniform Fire Code–
approved intervals throughout the facility as directed by the local fire 
inspector and selected for the appropriate class of service. 

 

Water will be used as the primary extinguishing agent.  Chemical and gas 

extinguishing agents (permanently installed or in portable extinguishers) will be provided in 

special hazard areas where water would be ineffective or harmful to the equipment being 

protected. 

 

Emergency Action and Evacuation Plan.  In addition to the incorporation of 

various safety and environmental features and design measures to minimize emergencies and 

their effects on public and worker safety, the HEP has a site-specific Emergency Action and 

Evacuation Plan.  A sample Emergency Action and Evacuation Plan outline is provided in Table 

8.7-4.  This plan will be modified, if necessary, to incorporate new emergency issues.  The 
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Table 8.7-4. Sample Operations Emergency Action and Evacuation Plan Outline 
1.0  Introduction 
2.0  Emergency Organizational Structure  
 2.1 Purpose  
 2.2 Scope  
3.0  Training 
4.0  Notification of Emergencies 
 4.1 Notifications 
 4.2 Internal Notification 
 4.3 External Communication 
 4.4 Community Alert Network 
 4.5 General Emergency Response 
5.0  Evacuation Procedures 
 5.1 Evacuation Procedures 
 5.2 Assembly Areas 
 5.3 Re-Entry 
 5.4 Key Points for All Site Personnel to Follow During Evacuation 
 5.5 Area Relocation 
 5.6 Long-Term Evacuation 
6.0  Fires or Explosions 
7.0  Hazardous Materials Releases 
 7.1 Purpose 
 7.2 Release Potential 
 7.3 Small Spill Release Procedures 
 7.4 Large Release Procedures 
 7.5 Disposal of Clean-Up Wastes 
 7.6 Water Pollution Control 
8.0  Medical Emergencies 
9.0  Natural Disasters 
 9.1 Major Earthquakes 
 9.2 Floods 
10.0  Sabotage and Bomb Threats 
 10.1 Sabotage 
 10.2 Bomb Threats 
11.0 Train Derailment 
12.0 Workplace Violence 
13.0 Emergency Public Information 
14.0 Coordination with Outside Agencies 
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Emergency Action and Evacuation Plan addresses potential emergencies, including fires or 

explosions, hazardous materials releases, medical emergencies, natural disasters, bomb threats, 

train derailment, and workplace violence.  The plan describes notification and evacuation 

procedures, points of contact, responsibilities, and other actions to be taken in the event of an 

emergency.  The plan also includes evacuation and assembly area maps.  The Emergency Action 

and Evacuation Plan will be used in conjunction with the IIPP. 

 

Hazardous Materials Management Program.  As described in Section 8.12, 

several chemicals will be stored and used during the operation of the HEP.  The storage and 

handling of chemicals will follow applicable LORS to minimize risk to workers.  Chemicals will 

be identified and stored in appropriate chemical storage facilities.  Bulk chemicals will be stored 

in aboveground storage silos; other chemicals will be stored in their delivery containers.  

Chemical storage and chemical feed areas will be surrounded by temporary or permanent 

containment or curbing to contain leaks and spills.  The containment areas will be sized to hold 

an appropriate volume (considering the potential for the local hazard contingencies) as 

designated by a California Registered Professional Engineer. 

 

Safety showers and eyewash stations will be provided in or adjacent to chemical 

storage and use areas in accordance with 8 CCR requirements.  Standard PPE for use during 

materials handling activities will be provided in a readily available location for use during minor 

chemical spill containment and cleanup activities by plant personnel.  Adequate supplies of 

absorbent material will be also be available on-site for minor spill cleanup.  A hazardous material 

emergency response team that has been trained to handle accidental releases of the chemicals 

used and stored at the plant will be available through contract.  Emergency contact numbers will 

be available to summon assistance from these contractors and to notify local agencies.  These 

procedures will be detailed in the Emergency Action Plan. 

 

Personal Protective Equipment Program.  The existing PPE program addresses 

the following topics: 

 

• Hazard analysis and prescription of PPE; 
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• Personal protective devices; 

• Head protection; 

• Eye and face protection; 

• Body protection; 

• Hand protection; 

• Foot protection; 

• Sanitation; 

• Safety belts and life lines; 

• Protection for electric shock; and 

• Respiratory protective equipment. 

 

Written Safety Program.  Additional written safety programs are in place at the 

existing GWF plant that will be modified as needed to address the overall operations and 

maintenance health and safety plan for the HEP.  These programs include, but are not limited to, 

the following: 

 

• Blood-Borne Pathogens Control Program; 
 

• Hazard Communication Program; 
 

• Respiratory Protection Program 
 

• Hearing Conservation Program 
 

• Hazardous Energy Control Program; 
 

• Confined Space Entry Program; 
 

• Safe Work Practices Program; 
 

• Ergonomics Program; 
 

• General Facility Safety Procedures: 
 

− Compressed Gas Safety Procedures; 
− Heavy Equipment Safety Procedures; 
− Hand Tools and Equipment Guarding Procedures; 
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− Hoist and Rigging Safety Procedures; 
− Slips, Trips, and Falls Prevention Procedures; and 
− Hot Work Safety Procedures; 

 
• Fall Protection Program;  

 
• Contractor Safety Program; 

 
• Process Safety Management (PSM) Program; and 

 
• Risk Management Plan (RMP). 
 

8.7.4 Safety Training Programs 

 

GWF maintains an existing training program to ensure that workers possess the 

necessary information to recognize and protect themselves from hazards.  The program provides 

comprehensive training for construction personnel and operations/maintenance personnel.  The 

program will be modified as needed to incorporate the HEP. 

 

8.7.4.1 Construction Safety Training Program 

 

Workers participating in the construction phase of the HEP will be required to 

participate in applicable training programs designed to protect them and others from injuries 

while working at the site.  All construction personnel will be required to attend a basic site safety 

orientation training course.  Additional training will be required based on each individual’s 

specific job responsibilities.  All training courses will be documented and attendance records will 

be maintained at the local job site trailer.  Table 8.7-5 provides an overview of the training 

programs that will be available to construction personnel. 

 

8.7.4.2 Operations and Maintenance Safety Training Program 

 

GWF’s existing plant personnel will operate and maintain the HEP.  Existing 

operations and maintenance employees participate in training that includes instructions regarding 

their responsibility for the safe conduct of their work.  The program will be modified as need to  
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Table 8.7-5.  Construction Training Program 
Training Course Target Employees 

Site Safety Orientation All 
 

Injury and Illness Prevention Plan All 
  
Emergency Action Plan All 
  
PPE Program All 
  
Heavy Equipment Safety Program Forklift 
Operator Training 

Employees working on, near, or with heavy 
equipment 

  
Trenching and Excavation Safety Program  Employees working on or near trenches or 

excavations. 
  
Fall Protection Program Employees required to work at elevation ( > 6 feet). 
  
Scaffolding Safety Program Employees required to erect or use scaffolding 
  
Hoisting and Rigging Safety Program Employees responsible for performing and/or 

supervising hoisting and rigging. 
  
Crane Safety Program Employees supervising or performing crane 

operations 
  
Flammable and Combustible Liquid Storage 
and Handling 

Employees responsible for the handling and storage of 
flammable or combustible liquids or gasses 

  
Hot Work Permits Employees performing hot work 
  
Hazardous Energy Control (Lockout/Tagout) Employees performing lockout/tagout 
  
Electrical Safety Employees required to work on electrical systems and 

equipment 
  
Permit Required Confined Space Entry Employees required to supervise or perform confined 

space entry 
  
Hand and Portable Power Tool Safety All 
  
Housekeeping Policy and Program All 
  
Hearing Conservation All 
  
Safe Lifting Program All 
  
Safe Driving Program Employees supervising or driving motor vehicles 



8.7 WORKER HEALTH AND SAFETY 

SPPE  May 2000 
GWF Hanford Energy Park 
S:\GWF\8.7.doc 

8.7-27 

 

Table 8.7-5.  Continued 
Training Course Target Employees 

Hazard Communication All 
  
Pressure Safety Employees supervising or working on pressurized 

systems or equipment 
  
Line Breaking Safety Employees performing general maintenance or 

working on pressurized systems or equipment 
  
Respiratory Protection Program All employees required to wear respiratory protection 
  
Fire Prevention Program All 
  
Emergency Action Plan All 
  
HAZWOPER/First Responder Employees working around hazardous materials or 

waste 
  
First Aid All 
  
CPR All 
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incorporate the HEP.  These instructions are given at the time the employee is first hired and as 

an ongoing training program of hazard recognition and avoidance.  Employees are instructed in 

the safety regulations pertinent to their employment tasks.  Safe working conditions, work 

practices, and protective equipment requirements are communicated in the following manner: 

 

• A new, promoted, or transferred employee receives safety training orientation. 
 

• Safety meetings are held with employees. 
 

•  “Toolbox/tailgate” safety meetings are conducted periodically for each crew.  
General safety topics and specific hazards that may be encountered are 
discussed.  Comments and suggestions from all employees are encouraged. 

 
• A monthly staff safety meeting is held for supervisors. 

 
• Hazard communication training, including California Proposition 65 warnings 

and discharge prohibitions, is conducted as necessary when new hazardous 
materials are introduced to the workplace. 

 
• Material safety data sheets are available as required for all appropriate 

chemicals. 
 

• A bulletin board with required postings and other information is maintained at 
the plant site. 

 
• Warning signs (e.g., hazardous waste storage area or confined space area) are 

posted in hazardous areas; these signs comply with applicable regulations 
(i.e., signs will be bilingual, have the specified font size, etc.). 

 

The safety orientation program provided to new employees is described below: 

 

• The safe work rules for the HEP are explained to each employee. 
 

• A written description of the applicable safe work practices is given to each 
employee.   

 
• The Hazard Communication Program and requirements for personal 

protection for the types of hazards that may be encountered at the HEP site are 
explained and documented. 
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• Unusual hazards that are found at the work site are explained in detail to each 
employee, including any specific requirements for personal protection. 

 
• Safety requirements for a new employee's specific job assignment are 

explained by the foreman upon initial assignment and upon any reassignment. 
 

Contractors.  An element of the Operations and Maintenance Safety Training 

Program is contractor safety while on-site.  Contractors are provided with a list of potential 

safety hazards for their assigned activity by a foreman.  The list includes safety rules, chemical 

exposure hazards, physical hazards, and personal protection equipment.  In addition, contractors 

are invited to attend tailgate safety meetings. 

 

Table 8.7-6 provides an overview of the existing training programs that are 

available to operations and maintenance personnel. 

 

8.7.5 Permitting Agencies 

 

Table 8.7-7 provides a list of applicable permits related to the protection of 

worker health and safety for the HEP.  For each permit, the list shows the activities covered and 

the application requirements to obtain the permit.   

 

8.7.6 Permitting Contacts 

 

All permits noted in Table 8.7-7 may be obtained from the Cal-OSHA district 

office, which for work places in Kings County is located in Fresno, California (559) 445-5302. 

 



8.7 WORKER HEALTH AND SAFETY 

SPPE  May 2000 
GWF Hanford Energy Park 
S:\GWF\8.7.doc 

8.7-30 

 

Table 8.7-6.  Operations and Maintenance Training Program 
Training Course Target Employees 

Site Safety Orientation All 
 

Injury and Illness Prevention Plan  All 
  
Emergency Action Plan All 
  
PPE Program All 
  
Trenching and Excavation Safety Program  Employees performing or supervising trenching or 

excavation work 
  
100% Fall Protection Program Employees required to use fall protection 
  
Hoisting and Rigging Safety Program Employees responsible for the oversight or conduct of 

hoisting and rigging 
  
Forklift Operator Training Employees working on, near, or with forklifts 
  
Crane Safety Program Employees supervising or performing crane operations 
  
Flammable and Combustible Liquid Storage 
and Handling 

Employees responsible for the handling and storage of 
flammable or combustible liquids or gasses 

  
Hot Work Permits Employees performing hot work 
  
Hazardous Energy Control (Lockout/Tagout) Employees performing lockout/tagout 
  
Electrical Safety Employees required to work on electrical systems and 

equipment 
  
Permit Required Confined Space Entry Employees required to supervise or perform confined 

space entry 
  
Hand and Portable Power Tool Safety All 
  
Housekeeping Policy and Program All 
  
Hearing Conservation All 
  
Safe Lifting Program All 
  
Safe Driving Program Employees supervising or driving motor vehicles 
  
Hazard Communication All 
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Table 8.7-6.  Continued 

Training Course Target Employees 
Pressure Safety Employees supervising or working on pressurized 

systems or equipment 
 

Line Breaking Safety Employees performing general maintenance or working 
on pressurized systems or equipment 

  
Relief Valve Maintenance and Testing Employees performing maintenance or testing of relief 

valves 
  
Respiratory Protection Program All employees required to wear respiratory protection 
  
Fire Prevention Program All 
  
Fire Protection Program All 
  
HAZWOPER/First Responder Employees working with hazardous materials or waste 
  
First Aid All 
  
CPR All 
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Table 8.7-7.  Health and Safety Permits 
Permit Issuing Agency Application Requirements Permit Procurement 

Trenching and 
Excavation 
Permit 

Any Cal-OSHA 
district or field 
office 

Required for the following: 
• Trenches and excavations 

more than five feet into 
which personnel are 
required to enter or that 
are adjacent to structures 

• Construction of buildings, 
structures, scaffolding or 
falsework more than three 
stories high 

• Demolition of any 
building or structure, or 
the dismantling of 
scaffolding or falsework 
more than three stories 
high 

 

Submit completed permit 
application to any Cal-
OSHA district or field 
office prior to 
commencing 
construction 

Cal-OSHA = California Occupational Safety and Health Administration 
 

8.7.7 Permitting Schedule 

 

Permits listed in Table 8.7-7 are supplied on an as-needed basis by any Cal-

OSHA district or field office.  Activities that require at least 24 hours’ prior notification to Cal-

OSHA before they may be initiated are also listed in Table 8.7-7.  No specific permitting 

schedule is provided, as the permits and notifications may be required at variable times during 

the construction of the HEP or during operations. 

 

8.7.8 Agency Contacts 

 

Agency contacts regarding worker health and safety at the HEP are as follows: 
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Agency Contact/Title Telephone 
City of Hanford Fire 
Department 

Chief Pat Morris/  
City of Hanford Fire Chief 

(559) 585-2545 

10553 Houston Ave. 
Hanford, CA 93230 
 

  

Fire Station No. 2 Captain Rob Michaels –A shift 
Captain George Mayo –B shift 
Captain Dan Jennings –C shift 
 

(559) 585-2548 

Cal-OSHA (District Office) 
Fresno, CA 

Larry Baca/  
Area Manager 

(559) 445-5302 

 
8.7.9 References 

 

California Code of Regulations.  Title 8. General Industry Safety Orders, (Chapter 4, Subchapter 
7) and Construction Safety Orders (Chapter 4, Subchapter 4). 

 
Code of Federal Regulations.  Title 29, Part 26, Health and Safety for Construction, and Title 29, 

Part 1910, Occupation Safety and Health Standards. 
 
National Fire Protection Association, 2000.  A Compilation of NFPA Codes, Standards, 

Recommended Practices and Guides.  Quincy, Massachusetts.  On-line version 
available at www.nfpa.org/codes/index.html. 

 



8.8 SOCIOECONOMICS 
 

SPPE  May 2000 
GWF Hanford Energy Park 
S:\GWF\8.8.doc 

8.8-1 

8.8 Socioeconomics 

 

8.8.1 Laws, Ordinances, Regulations, and Standards 

 

8.8.1.1 Federal 

 

 Under Executive Order 12898, “Federal Actions to Address Environmental 

Justice in Minority Populations and Low-Income Populations,” agencies must develop strategies 

to focus on the environmental conditions and human health of minority communities and low-

income populations.  The United States Environmental Protection Agency (U.S. EPA) and other 

federal agencies or state agencies that receive federal funds must identify and address any 

adverse human health or environmental effects on minority and/or low-income populations 

resulting from their programs, policies, or activities. 

 

8.8.1.2 State 

 

 The criteria used to determine whether a project-related socioeconomic impact is 

significant is presented in Appendix G of the California Environmental Quality Act (CEQA) 

guidelines.  The economic or social effects of a project concern the significance of physical 

changes brought about by the project.  Pursuant to CEQA, project-related impacts are significant 

if they induce a substantial growth in population, displace a large number of people, or disrupt or 

divide the physical arrangement of an established community.  Other impacts may be significant 

if they change community interaction patterns, social organizations, social structures, or social 

institutions.  Also significant are the impacts of a project on community attitudes, values, 

perceptions, and substantial inequities in the distribution of project costs and benefits.   

 

 California Government Code §§ 65770–65981 and 65995–65998 include 

provisions for levies against development projects near school districts.  These levies are often 

referred to as “school impact fees” because they go toward education.  For commercial or 

industrial construction, not more than thirty-one cents ($0.31) per square foot of chargeable 
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covered and enclosed space will be levied.  The determination of chargeable and covered and 

enclosed space within the perimeter of a commercial or industrial structure shall be made by the 

building department of the city or county issuing the building permit.  The limit of $0.31 shall be 

increased in year 2000 and every two years thereafter.   

 

8.8.2 Affected Environment 

 

 This section presents a discussion of the environmental setting, consequences, 

impacts, and mitigation measures associated with the socioeconomic conditions of the GWF 

Hanford Energy Park (HEP).  The issues considered in this section concern population, the 

economy, plant construction, the plant operations workforce, secondary employment, fiscal 

resources, housing, temporary housing, public services, hospitals, utilities, and education.  The 

discussion considers both regional and local impacts.   

 

 The HEP site is located in the Kings Industrial Park in northeastern Kings County 

in the City of Hanford.  The Kings Industrial Park is designated as a Redevelopment Area.  In 

addition, the area is designated as an Enterprise Zone.  These designations have special 

implications regarding the treatment of property and sales taxes that are designed to encourage 

development projects (see Section 8.8.2.6).  Statistics for Kings County and cities within the 

county, as well as the nearby counties of Fresno and Kern, will be used throughout this section.  

Kings County has a predominantly agricultural economy, and is one of the leading producers of 

dairy and cotton products in California.   

 

8.8.2.1 Population 

 

 Kings County contains four incorporated cities: Avenal, Corcoran, Hanford, and 

Lemoore.  There are 1,396 square miles of land in the county (Kings County, 2000).  The 

available historical and projected population data for all the incorporated cities in Kings County 

are summarized in Table 8.8-1.  The same data for the unincorporated towns near the study area, 
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Kings County, Kern County, Fresno County, and the state of California are also included in 

Table 8.8-1.   

 
Table 8.8-1.  Historical and Projected Population Growth in the Region of the GWF 

Hanford Energy Park 

Area 
April 
1980a 

April 
1990b 

January 
1999b 

July 
2000c 

July 
2010c 

Avenal 4,137 9,770 12,400 12,900 14,800 
Corcoran 6,454 13,360 20,900 23,000 25,300 
Hanford 20,958 30,463 40,300 48,000 62,700 
Lemoore 8,832 13,622 18,300 22,300 29,800 
Unincorporated 33,357 34,254 36,400 N/A N/A 
Kings County 73,738 101,469 128,300 129,800e 164,300e 
      
Kern County 403,089 544,981 648,400 726,800f 958,300f 
Fresno County 514,621 611,400 793,800 874,100e 1,163,100e 
      
California 23,667,902d 29,758,213 33,773,000 34,704,000 40,939,000 
a U.S. Bureau of the Census, 1990; CDF, 1999 (exact source of information is http://www.dof.ca.gov/html/Demograp/e4callhtm. 
b CDP, 1999 (exact source of information is http://www.dof.ca.gov/html/Demograp/Hist_e-4.xls. 
c Kinney, 2000. 
d U.S. Bureau of the Census, 1990; CDF, 1999 (exact source of information is http://www.dof.ca.gov/html/Demograp/1990-90.htm. 
e U.S. Bureau of the Census, 1990; CDR, 1999 (exact source of information is http://www.dof.ca.gov/html/Demograp/plnetar.htm. 
f Kern County Council of Governments, 2000.   
Note:  The Kings County row is a summation of the preceding five rows.  The summation may not be exact due to rounding. 

 

 Growth Rates.  Annual population growth rates are shown in Table 8.8-2 for the 

period between 1980 and 2010.  Kings County’s annual growth rate between 1980 and 1999 was 

3.0%; the population was 73,738 in 1980 and increased to 128,300 in 1999.  Both Kern County 

and Fresno County had much larger populations in 1999: 648,400 and 793,800, respectively.  

Kern County had a 2.5% growth rate between 1980 and 1999, and Fresno County had a 2.0% 

growth rate for this period.  In comparison, California had a 1.9% average annual population 

growth rate from 1980 to 1999.  Within the past nine years, the majority of the population 

growth in Kings County occurred in the incorporated cities; the unincorporated areas of Kings 

County grew at a rate of only 0.6% from 1990 to 1999. 
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Table 8.8-2.  Annual Average Compounded Population Growth Rates in the Region of the 
GWF Hanford Energy Park 

 Percent 
1980-1990 

Percent 
1990-1999 

Percent 
1980-1999 

Percent 
1999-2010a 

Percent 
2000-2010a 

Avenal 9.0 2.4 5.9 1.6 1.4 
Corcoran 7.5 4.6 6.4 1.8 1.0 
Hanford 3.8 2.8 3.5 4.1 2.7 
Lemoore 4.4 3.0 3.9 4.5 2.9 
Unincorporated 0.3 0.6 0.5 N/A N/A 
Kings County  3.2 2.4 3.0 2.3 2.4 
      
Kern County 3.1 2.0 2.5 3.6 2.5 
Fresno County 2.5 2.0 2.0 3.5 2.9 
      
California 2.3 1.3 1.9 1.8 1.7 
a  Projected growth. 
 
Sources:  See Table 8.8-1. 
 
N/A = not available 

 

 According to the California Department of Finance (CDF), the population of 

Kings County is anticipated to grow at an annual average rate of 2.3% between 1999 and 2010.  

During the same period, the populations of Kern County and Fresno County are expected to 

grow at an annual average rate of 3.6% and 3.5% respectively.  In the past, the overall 

population growth in these three counties increased 2–3% every ten years.  As indicated, this 

level of population growth is expected to continue through 2010. 

 

 Demographics and Poverty Level.  The 1990 U.S. Census data show that the 

demographic composition of Kings County and the surrounding counties is mostly white.  Kings 

County and Fresno County are 64% white and Kern County is 70% white.  In comparing persons 

of Hispanic origin versus persons of non-Hispanic origin, 34% of the population in Kings 

County is Hispanic, 35% of the population in Fresno County is Hispanic, and 28% of the 

population in Kern County is Hispanic.  Sixteen percent of the residents in Kings County live 

below the poverty level.  Approximately 21% of the residents live below the poverty level in 

Fresno  
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County, and in Kern County approximately 19% of the population is below poverty level.  Table 

8.8-3 shows the demographic profile of Kings, Kern, and Fresno Counties, as well as the 

incorporated cities in Kings County.  Table 8.8-4 shows the poverty levels in these jurisdictions.  

 

 Hanford, the location of the proposed HEP, is the largest city in the study area 

and has been experiencing steady population growth over the past 19 years.  Statistical 

information from the CDF indicates that Hanford had a population of 20,958 in 1980 and 40,300 

in 1999.  This is an annual growth rate of 3.5% from 1980 to 1999.  In the future, the city is 

expected to grow by about 4.1% annually through 2010.  According to the 1990 U.S. Census, in 

1990 the Hanford population was approximately 75% white, 5% black, 3% Asian, 1% American 

Indian, and 17% are of other origin (Table 8.8-3).  Table 8.8-3 also shows a breakdown by 

Hispanic and non-Hispanic origin.  In Hanford, 30% of the population is of Hispanic origin, and 

70% of the population is not of Hispanic origin.  Table 8.8-4 shows that there were 4,755 

persons living below the poverty level in Hanford in 1990, which was 16% of the total 

population. 

 

 The City of Avenal had a population of 12,400 in 1999.  Avenal is located about 

40 miles southwest of the HEP site.  Avenal had an annual population growth rate of 5.9% from 

1980 to 1999, and the projected annual growth rate for the city is 1.6% through the year 2010.  

According to the 1990 Census (Table 8.8-3), 50% of the population is nonwhite.  Persons of 

Hispanic origin make up 53% of the population.  The balance of the population (47%) is not 

Hispanic.  There were 1,475 persons living below the poverty level in 1990, which was 15% of 

the population.  

 

 The City of Corcoran is located about 20 miles south of the HEP site.  Its 

population in 1999 was 20,900, and Corcoran has had an annual growth rate of 6.4% since 1980.  

This growth is expected to slow to 1.8% annually by 2010.  As shown in Table 8.8-3, the 

population is 64% minority, and 15% of the total population lived below the poverty level in 

1990.  52% of the residents are of Hispanic origin, and the remaining 48% of the residents are of 

non-Hispanic origin. 
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Table 8.8-3.  Demographic Profiles of Counties and Cities in the Region of the 
GWF Hanford Energy Park (in percentages) 

 
Kern 

County 
Fresno 
County 

Kings 
County Avenal Corcoran Hanford Lemoore 

White 70 64 64 50 36 75 70 
Black 6 5 8 17 17 5 6 
American Indian 1 1 1 0.5 0 1 1 
Asian/Pacific Islander 3 9 4 0.5 1 3 8 
Other 21 22 23 32 45 17 15 
Total 101 101 100 100 99 101 100 

 
 
 

Not of Hispanic Origin 72 65 66 47 48 70 79 
White 63 52 54 30 30 62 64 
Black 5 5 8 15 16 5 6 
American Indian 1 1 <1 <1 <1 <1 <1 
Asian/Pacific Islander 3 8 3 <1 <1 3 8 
Other 0 <1 <1 <1 1 <1 <1 
Hispanic Origin 28 35 34 53 52 30 21 
White 7 12 11 20 6 13 6 
Black <1 <1 <1 2 1 <1 <1 
American Indian <1 <1 <1 <1 <1 <1 <1 
Asian/Pacific Islander <1 <1 <1 <1 <1 <1 <1 
Other 20 22 23 32 44 17 14 
Note:  The 100% total accounts for demographic profiles taken from 1990 Census data.  The number of persons of an ethnic origin (e.g., American Indian) in Kern County was 
divided by total population in Kern County to get a percentage. 
 
The totals may not equal 100% because at “smaller geographic levels, the 100% counts for race will have expected differences” (U.S. Bureau of the Census, 1990).  The 
differences between sample estimates and 100% counts for the American Indian and Hispanic origin are generally larger than for other groups.  The major differences in the 
Hispanic percent count can be accounted for by the sample processing of Hispanic origin when the responder did not mark any ethnic category.  When processing the entries, the 
Census Bureau used written entries for race as well as the response to questions asked on the sample, such as ancestry and place of birth. 
 
Source:  1990 Census Data (U.S. Bureau of Census, 1990). 
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Table 8.8-4.  Poverty Levels for Selected Cities in the Study Area 

City/Town Percent Number of Individuals 
Avenal 15 1,475 
Corcoran 15 1,965 
Hanford 16 4,755 
Lemoore 14 1,882 
Kings County 16 16,218 
Kern County 19 89,312 
Fresno County 21 140,447 
Source: 1990 Census data (U.S. Bureau of the Census, 1990). 
Note: The definition of poverty in 1990 for a family of four was an annual income less than or equal to $12,674. 

 

 

 The City of Lemoore is about 10 miles east of the HEP site.  Lemoore grew at an 

annual growth rate of 3.9% from 1980 to 1999.  The current population is 18,300 people, and the 

city is expected to grow to 29,800 by 2010, a growth rate of 4.5%.  The Lemoore Naval Air 

Station is the largest employer in the city.  In Lemoore, 70% of the population is white (Table 

8.8-3).  The breakdown of the population between Hispanic and non-Hispanic origin is as 

follows: 21% of the population is of Hispanic origin, and 79% is of non-Hispanic origin.  Table 

8.8-4 shows that 14% of the residents live below the poverty level. 

 

 Federal guidelines for environmental justice screening indicate that a minority 

population exists if the minority population percentage exceeds 50%.  This 50% rule can also be 

applied to low income.  Kings County is approximately 36% minority, and 16% of the 

population lives below the poverty level.  Kern County is approximately 30% minority, and 19% 

live below the poverty level; Fresno County is approximately 36% minority, and 21% live below 

the poverty level.  In Hanford, the city of the proposed HEP site, minorities make up about 25% 

of the population and about 16% of the population lives below the poverty level.  Using the 

federal guidance, no minority or low-income population exists in the study area.  Therefore, the 

project will not present potential environmental justice issues. 
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8.8.2.2 Economy 

 

 Kings County is one of the leading producers of dairy and cotton products in 

California (EDD, 2000).  Besides the predominant agricultural economy, other leading industries 

in Kings County are government, trade, and services.  The job forecast from 1995 through 2002 

expected a nonfarm growth rate of 10.1% for Kings County (EDD, 2000).  However, between 

November 1998 and November 1999, nonfarm statistics showed an employment decrease of 

2.0%.  During this period, farm production and services increased by only 1.7%. 

 

 The government division, which accounts for 11,120 jobs, continues to be the 

largest nonfarm industry in Kings County.  Two state prisons in Corcoran, one state prison in 

Avenal, and Naval Air Station Lemoore account for most of the jobs in the government division.  

Educators and support staff will be needed for the projected increase in county population from 

128,300 in 1999 to 164,300 in 2010 (EDD, 2000).  These positions will increase the number of 

jobs in the government division. 

 

 Oil and agriculture dominate the economic base of Kern County, which is 

adjacent to Kings County.  Kern County is the number one oil-producing county and the number 

three agriculture-producing county in the United States (KEDC, 2000).  Fresno County is also 

one of the leading agriculture-producing counties in the United States.   

 

 City Budget.  For the Fiscal Year (FY) 2000–2001, the City of Hanford adopted 

a revenue budget of just over $45 million.  Intergovernmental revenue accounts for 

approximately $6.5 million, taxes generate about $8.8 million, and charges for services generate 

approximately $12.9 million.  Table 8.8-5 summarizes the revenue sources for the City of 

Hanford from FY 1998–1999 through FY 2002–2003.  Table 8.8-6 shows how the FY 2000–

2001 funds were allocated.  The allocated percentage of the budget for each department and the 

percent change from the FY 1999–2000 budget are also shown. 
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Table 8.8-5.  City of Hanford Estimated Additional Financing Sources 

Revenue Source 
Adopted 
1998–99 

Adopted 
1999–00 

Adopted 
2000–01 

Percent 
Change 

1999–00 to 
2000–01 

Estimated 
2001–02a 

Estimated 
2002–03b 

Sales taxes 4,972,200 4,758,600 4,901,300 3.0 5,048,279 5,199,666 
Property taxes 1,938,020 1,989,480 2,081,130 4.6 2,177,022 2,277,291 
Fines, licenses, permits, and 
other taxes 

1,961,880 1,848,340 1,856,660 0.5 1,865,017 1,873,413 

Charges for services 10,676,970 11,726,240 12,898,330 10.0 14,187,576 15,605,687 
Intergovernmental agencies 5,901,470 8,401,660 6,553,140 -22.0 5,111,328 3,986,742 
Revenue from use of money 
and properties 

1,629,90 1,547,890 1,369,120 -11.5 1,210,997 1,071,135 

Other financing sources 2,199,000 5,978,880c 15,351,690c N/A 2,000,000d 2,000,000d 

Total 28,812,530 36,251,090 45,011,370 24.2 31,600,199 32,013,934 
a The estimated revenues for 2001–2002 were based on the percent change listed above and the adopted revenues for 2000–2001. 
b The estimated revenue for 2002–2003 were based on the percent change listed above and the estimated revenues for 2001–2002. 
c Bond financing for the expansion of the sewer plant. 
d Estimate (Dibble, 2000).  Previous year’s budgets received extra financing. 
Source: Dibble, 2000. 
N/A   = not applicable 
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Table 8.8-6.  City of Hanford Budget Appropriations 

 
Department 

FY 2000–01 Approved 
Appropriations 

Percent Change 
From FY 1999–

2000 
Percent of 

Funds 
General Government 965,130 0.1% 2 
Community Development 3,148,100 -19.4% 7 
Parks and Recreation 2,152,180 -16.6% 5 
Public Safety 7,121,780 3.6% 16 
Public Works 5,866,850 -11.7% 13 
Utility Enterprises 25,757,330 68.5% 57 
Total Appropriations 45,011,370 24.2% 100 
Source: Dibble, 2000. 
FY = Fiscal Year 

 

 The following departments, among others, received funds from the City of 

Hanford budget:  

 
• General Government 

– City Council, City Manager / City Clerk, Personnel 
– Finance / Treasurer 
– City Attorney  
 

• Community Development 
– Planning, Building Inspection, Redevelopment Agency, Housing 
– Downtown Parking and Business Improvement District  

 
• Parks and Recreation 

– Recreation 
– Parks 

 
• Public Works 

– Engineering and Administration 
– Street Maintenance, Building Maintenance, Fleet Maintenance 
– Airport, Intermodal Transportation Facility 

 
• Utility Enterprises 

– Solid Waste Disposal, Wastewater Disposal 
– Storm Drainage, Water 

 

 Employment.  Table 8.8-7 shows August 1998 employment data for the 

incorporated cities in Kings County, Kings County as a whole, and the neighboring counties of 
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Kern and Fresno.  In August 1998, the total civilian labor force in the County was 44,030 

persons, and the unemployment rate was 13.7%.  Fresno County had a comparable 

unemployment rate (14.3%), and Kern County’s was lower (9.9%).  By comparison, the 

unemployment rate in 1998 for California was 6.3%.  For incorporated cities in Kings County, 

Avenal has the highest unemployment rate (20.7%).  The unemployment rate is 15.7% in 

Corcoran, 12.0% in Hanford, and 14.0% in Lemoore.   

 
Table 8.8-7.  Employment in the Study Area, August 1998 

Area Labor Force Employment Unemployment

Percent 
Unemployment 

Rate 
Avenal 2,350 1,860 490 20.7 
Corcoran 3,760 3,170 590 15.7 
Hanford 16,200 14,260 1,940 12.0 
Lemoore 6,680 5,740 940 14.0 
Kings County 44,030 38,010 6,020 13.7 
Kern County 285,800 257,400 28,400 9.9 
Fresno County 
 

376,300 322,500 53,800 14.3 

State total 15,971,800 14,965,500 1,006,300 6.3 
Source: EDD, 2000.  Not seasonally adjusted.  Information obtained from website at 
http://www.calmis.cahwnet.gov/file/lfmonth/98AASUB.txt.  State totals obtained from 
http://www.calmis.cahwnet.gov/file/lfhist/97AACOU.TXT. 

 

 Tables 8.8-8, 8.8-9, and 8.8-10 show 1998 total farm and nonfarm employment 

and 1999 preliminary total farm and nonfarm employment for Kings, Kern, and Fresno Counties, 

respectively.  As shown in Table 8.8-8, the highest percentages of jobs in Kings County are in 

government, farm, trade, and services.  In 1998, government jobs accounted for about 30% of 

total jobs in Kings County (approximately 31% in 1999).  Farm production and farm services 

accounted for about 21% of the job market in 1998 and stayed relatively constant through 1999. 

Wholesale and retail trade accounted for about 19% of the labor market in both 1998 and 1999.  

Services (hotels, lodging, and health) accounted for about 14% of the job market in both 1998 

and 1999.  
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Table 8.8-8.  Labor Force and Industry Employment for Kings County 

 Nov 98 
Percent 
of Total

Nov 99 
(Prelim.) 

Percent 
of Total 

Percent 
Change

Total Farm 7,530 20.5 7,660 21.1 1.7 
 Farm Production 4,040 11.0 3,960 10.9 -2.0 
 Farm Services 3,490 9.5 3,700 10.2 6.0 
Total Nonfarm 292,90 79.5 28,690 78.9 -2.0 
 Goods Producing 4,710 12.8 4,110 11.3 -12.7 
  Construction 1,040 2.8 980 2.7 -5.8 
  Manufacturing 3,670 10.0 3,130 8.6 -14.7 
 Service Producing 24,580 66.8 24,580 67.6 0 
  Transportation & Public Utilities 930 2.5 960 2.6 3.2 
  Transportation 670 1.8 700 1.9 4.5 
  Communications & Public Utilities 260 0.7 260 0.7 0 
  Trade 6,920 18.8 6,730 18.5 -2.7 
   Wholesale Trade 1,070 2.9 1,050 2.9 -1.9 
   Retail Trade 5,850 15.9 5,680 15.6 -2.9 
  Finance, Insurance & Real Estate 650 1.8 670 1.8 3.1 
  Services 5,150 14.0 5,100 14.0 -1.0 
   Hotels and Other Lodging  120 0.3 130 0.4 8.3 
   Health Services 2,250 6.1 2,270 6.2 0.9 
   Other Services 2,780 7.6 2,700 7.4 -2.9 
  Government 10,930 29.7 11,120 30.6 1.7 
   Federal Government 1,130 3.1 1,040 2.9 -8.0 
   State Government 4,340 11.8 4,590 12.6 5.8 
   Local Government 5,460 14.8 5,490 15.1 0.5 
Total All Industries 36,820 100.0 36,350 100.0 -1.3 
Note: Labor force data are by place of residence; data include self-employed individuals, unpaid family workers, household domestic 
workers, and workers on strike.  Industry employment is by place of work; it excludes self-employed individuals, unpaid family workers, 
household domestic workers, and workers on strike.   
 
Source:  Labor Market Information Division of the California State Employment Development Department (EDD).  Information obtained 
from website at http://www.calmis.cahwnet.gov/file/indhis/kingshaw.xls. 
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Table 8.8-9.  Labor Force and Industry Employment for Kern County 

 Nov 98 
Percent 
of Total

Nov 99 
(Prelim.) 

Percent 
of Total 

Percent 
Change

Total Farm 41,100 18 40,400 17 -1.7 
 Farm Production 13,100 6 13,200 6 0.8 
 Farm Services 28,000 12 27,200 12 -2.9 
Total Nonfarm 187,600 82 194,500 83 3.5 
 Goods Producing 29,300 13 29,900 13 2.0 
  Mining 8,900 4 8,700 4 -2.3 
  Construction 10,500 5 11,000 5 4.5 
  Manufacturing 9,900 4 10,200 4 2.9 
 Service Producing 158,300 69 164,600 70 3.8 
  Transportation & Public Utilities 10,600 5 11,100 5 4.5 
  Transportation 7,000 3 7,500 3 6.7 
  Communications & Public Utilities 3,600 2 3,600 2 0.0 
  Communications 1,900 1 2,000 1 5.0 
  Electric, Gas, & Sanitary Serv. 1,700 1 1,600 1 -6.3 
  Trade 43,600 19 44,800 19 2.7 
   Wholesale Trade 8,400 4 8,700 4 3.4 
   Retail Trade 35,200 15 36,100 15 2.5 
  Finance, Insurance & Real Estate 7,400 3 7,500 3 1.3 
  Services 46,500 20 48,600 21 4.3 
   Business Services 10,400 5 11,000 5 5.5 
   Health Services 13,900 6 14,400 6 3.5 
   Engineering & Management 5,000 2 5,300 2 5.7 
   Other Services 17,200 8 17,900 8 3.9 
  Government 50,200 22 52,600 22 4.6 
   Federal Government 9,700 4 9,400 4 -3.2 
   State Government 6,600 3 6,800 3 2.9 
   Local Government 33,900 15 36,400 15 6.9 
Total All Industries 228,700 100 234,900 100 2.6 
Note:  Labor force data are by place of residence; data include self-employed individuals, unpaid family workers, household domestic 
workers, and workers on strike.  Industry employment is by place of work; it excludes self-employed individuals, unpaid family workers, 
household domestic workers, and workers on strike.   
Source:  Labor Market Information Division of the California State Employment Development Department (EDD).  Information obtained 
from website at http://www.calmis.cahwnet.gov/file/indhis/kingshaw.xls. 
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Table 8.8-10.  Labor Force and Industry Employment for Fresno MSAa 

 Nov 98
Percent 
of Total

Nov 99 
(Prelim.) 

Percent 
of Total 

Percent 
Change

Total Farm 50,400 15 50,400 15 0.0 
 Farm Production 22,800 7 22,800 7 0.0 
 Farm Services 27,600 8 27,600 8 0.0 
Total Nonfarm 282,300 85 290,700 85 2.9 
 Goods Producing 45,800 14 47,400 14 3.4 
  Mining 300 0 300 0 0.0 
  Construction 15,000 5 16,100 5 6.8 
  Manufacturing 30,500 9 31,000 9 1.6 
 Service Producing 236,500 71 243,300 71 2.8 
  Transportation & Public Utilities 14,400 4 14,600 4 1.4 
  Transportation 9,100 3 9,200 3 1.1 
  Communications & Public Utilities 5,300 2 5,400 2 1.9 
  Trade 69,100 21 69,500 20 0.6 
   Wholesale Trade 15,500 5 15,900 5 2.5 
   Retail Trade 53,600 16 53,600 16 0.0 
  Finance, Insurance & Real Estate 14,100 4 14,600 4 3.4 
  Services 71,700 22 74,800 22 4.1 
   Business Services  12,300 4 13,200 4 6.8 
   Health Services 25,000 8 25,700 8 2.7 
   Other Services 34,400 10 35,900 11 4.2 
  Government 67,200 20 69,800 20 3.7 
  Federal Government 10,500 3 10,800 3 2.8 
   State Government 10,100 3 10,600 3 4.7 
   Local Government 46,600 14 48,400 14 3.7 
Total All Industries 332,700 100 341,100 100 2.5 
a Data are not available for Fresno County, so Fresno MSA was used instead. 
Note:  Labor force data are by place of residence; data include self-employed individuals, unpaid family workers, household domestic 
workers, and workers on strike.  Industry employment is by place of work; it excludes self-employed individuals, unpaid family workers, 
household domestic workers, and workers on strike.   
 
Source:  Labor Market Information Division of the California State Employment Development Department (EDD).  Information obtained 
from website at http://www.calmis.cahwnet.gov/file/indhis/kingshaw.xls. 
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 Table 8.8-9 shows total farm and nonfarm employment in Kern County.  The 

highest percentages of jobs within Kern County are derived from government, services, trade, 

and farm production/services (total farm).  Government employment accounted for about 22% of 

the job market in 1998 and stayed constant through 1999.  Most of the government employees 

are employed at Edwards Air Force Base in the southeast portion of the county.  Services 

(business, health, engineering, and management) accounted for about 20% of the job market in 

1998 and about 21% in 1999.  Wholesale and retail trade accounted for 19% of the labor market 

in both 1998 and 1999.  In 1998, farming accounted for 18% of total jobs in Kern County (17% 

in 1999).  The construction workforce is relatively large in Kern County, making up about 

11,000 jobs.  As of November 1999, construction made up 5% of the workforce. 

 

 Total farm and nonfarm employment in the Fresno Metropolitan Statistical Area 

(MSA) is summarized in Table 8.8-10.  The three highest job categories in the Fresno MSA are 

services, trade, and government.  Service-related jobs accounted for 22% of the job market in 

both 1998 and 1999.  Wholesale and retail trade made up about 20% of jobs in 1998 and about 

21% in 1999.  Government employment accounted for 20% of the job market in both 1998 and 

1999.  The construction workforce is also relatively large in the Fresno MSA, making up 5% of 

the workforce in 1998 and 1999, with 16,100 people in 1999. 

 

8.8.2.3 Plant Construction 

 

 The construction of the HEP will take approximately 14 to 16 months.  The 

primary trades in demand will include manual staff, consisting of pipefitters, laborers, 

boilermakers, electricians, and carpenters.  The HEP schedule is illustrated in Table 8.8-11, 

which shows an estimate of the construction personnel requirements for the HEP by trade and 

month of construction.  Table 8.8-12 shows the estimated cost of construction personnel by craft, 

which includes base wages, benefits, taxes, and overtime.  Total construction personnel  
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Table 8.8-11.  Construction Personnel Requirements by Trade 
Month of Construction 

Craft or Trade 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Total 
Person-
Months

Boilermakers     8 10 12 18 18 22 22 20 8 4 142 
Carpenters 10 12 12 12 12 10 6 4 4 4 4 4 4  98 
Electricians 6 8 12 16 16 16 16 18 20 20 20 20 16 6 210 
Insulation Workers        2 4 6 10 10 4 2 38 
Ironworkers 4 10 16 12 6 6 6 4 4 4 2    74 
Laborers 10 16 20 20 16 16 10 10 8 8 8 8 8 8 166 
Millwrights    2 2 10 16 16 16 20 20 10 10 6 128 
Operating Engineers 2 3 3 3 3 3 3 3 4 4 2 2 1 1 37 
Painters        2 2 2 4 4 2 2 18 
Pipefitters 2 4 6 10 16 20 20 24 24 30 30 20 12 10 228 
Teamsters 1 1 1 1 1 1 1 1 1 1 1 1 1 1 14 
Manual Staff 
Subtotals 

35 54 70 76 80 92 90 102 105 121 123 99 66 40 1153 

                
Contractor Staff 4 6 6 6 6 6 6 6 6 6 6 10 10 6 90 
                
Total Site Staff 39 60 76 82 86 98 96 108 111 127 129 109 76 46 1243 
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Table 8.8-12.  Cost of Construction Personnel by Craft 
Craft Cost ($) 

Boilermakers 1,183,879 
Carpenters 691,344 
Electricians 1,818,145 

Insulation Workers 328,998 
Ironworkers 522,035 

Laborers 1,171,052 
Millwrights 1,108,203 

Operating Engineers 296,611 
Painters 103,894 

Pipefitters 1,900,875 
Teamsters 112,231 

Total 9,237,267 
 

 

requirements during an assumed 14-month construction period will be approximately 1,243 

personnel months.  Construction personnel requirements will peak at 129 employees during 

month 11 of construction. 

 

 Because Kings County has a small number of construction workers, all 

construction workers are assumed to be nonlocal.  Approximately 40% of the construction 

workers (52 peak workers) are assumed to come from Fresno or Fresno County and 

approximately 60% of the construction workers (77 peak workers) are assumed to come from 

Bakersfield or Kern County.  These assumptions are based on the experience of GWF in 

constructing the existing GWF Hanford cogeneration plant (Wheeler, 2000). 

 

 Over an assumed 14-month construction period, an average of 89 workers will be 

used at the HEP site, assuming a Monday through Saturday workweek.  Based on the 

percentages given above, an average of 36 workers will come from Fresno County and an 

average of 53 workers will come from Kern County.  The average distribution of the workforce 

is shown in Section 8.10 (Traffic and Transportation), Table 8.10-5.   
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 Table 8.8-13 shows the various labor unions in the area that will provide the 

workforce for the construction of the HEP.  Hundreds of private and commercial contractors also 

operate in Fresno and Kern Counties. 

 

8.8.2.4 Plant Operations Workforce 

 

 The proposed HEP is expected to begin operations in July 2002.  The proposed 

HEP will be built adjacent to the existing GWF Hanford cogeneration plant.  The existing 

control room operations personnel (one operator per shift) will be responsible for the operation 

of the HEP facility.  The existing maintenance staff (two mechanics and two technicians) will 

perform the routine maintenance on the HEP facility.  No new staff will be required for operation 

of the HEP. 

 

8.8.2.5 Secondary Employment 

 

 Only the construction phase of the HEP will generate secondary employment, 

which includes jobs supported through local purchasing of equipment and supplies.  Because the 

HEP will not require additional full-time staff, no secondary employment will result from the 

operations and maintenance phase of the HEP.  The Impact Analysis for Planning (IMPLAN) 

model has been used to estimate the number of indirect or induced jobs within the area.  The 

construction employment multiplier for major facilities is estimated to be 3.23 based on the 

IMPLAN model runs, as completed for a similar project under the jurisdiction of the California 

Energy Commission in Kern County (La Paloma, 1998).  Thus, each new construction job 

supports 2.23 indirect jobs (3.23 - 1) throughout the regional economy.  The average of 89 

construction jobs required for the HEP would support an additional 198 indirect jobs.  The 

indirect jobs would reduce the unemployment rate and be beneficial to the communities affected. 

 

 The temporary secondary employment created by the project will not result in 

immigration of nonlocal workers because: 
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Table 8.8-13.  Labor Union Contacts 
Local Union No. of Members and Areas Covered Telephone 

Aluminum, Brick, and Glass Workers, 
Local No. 474-6 

200–Central Valley/Fresno 559-264-5342 

Auto Mechanics and Machinists Union, 
Local No. 653 

1300–from Merced to Bakersfield 559-264-2815 

Auto Mechanics and Machinists Union 10 805-322-7925 
Bricklayers and Tilelayers, Local No. 4 Not available 805-832-0255 
Carpenter’s, Local No. 701 700–Fresno, Tulare, Kings, & Madera 

Counties 
559-266-0273 

Carpenter’s, Local No. 743 600–Kings, Inyo, & Mono Counties 805-327-1429 
Construction Local No.12 600–Kings, Inyo, & Mono Counties.  Can 

draw from South California and South 
Nevada 

805-325-9491 

Electrical Workers, Local No. 100 550–Fresno, Tulare, Kings, & Madera 
Counties 

559-251-8241 

International Brotherhood of Electrical 
Workers Local No. 428 

70 (more available if needed) 805-323-2979 

Iron Workers, Local No. 155 500–All of the Central Valley and 
Southern California 

559-251-7388 

Laborers, Local No. 294 800–Fresno, Tulare, Kings, & Madera 
Counties 

559-255-3019 

Laborers’ International Union of North 
America Local No. 220 

325 active/250 retirees some available for 
work 

805-322-3460 

Painters, Local No. 294 220–Fresno, Tulare, Kings, & Madera 
Counties 

559-255-2113 

Painters, Local No. 52 200–(6 counties)/50 in Kings 805-325-1825 
Plasters and Cement Masons, Local No. 
300, Area 188 

265 active–Fresno, Tulare, Kings, & 
Madera Counties 

559-251-8259 

Plasters and Cement Masons, Local No. 
600 

50–Kings County; 1,200–Los Angeles, 
Ventura, Santa Barbara, Inyo, & Mono 
Counties 

805-323-6018 

Plasters Union, Local No. 200 5–10 Kings–membership covers all of 
Southern California–have a large pool to 
draw from 

800-559-2701 

Plumbers, Local No. 460 Not available 559-252-7246 
Plumbers and Steamfitters, Local No. 
460 

600 805-589-4600 

Roofers and Waterproofers, Local No. 
27 

225–Mostly Fresno area 559-255-0933 

Sheet Metal Workers, Local No. 162 1,800–Fresno, Tulare, Kings, & Madera 
Counties 

559-255-0454 

Teamster Union, Local No. 431 25–30–Fresno, Tulare, Kings, & Madera 
Counties 

559-486-5410 

Teamster Union, Local No. 87 30–40 for construction.  Can have many 
more if needed. 

805-327-8594 

Sources: Fresno Economic Development Corporation, 2000; Sunrise, 1998. 
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• The unemployment rate is high in the area; 
 

• The secondary employment from construction is temporary; and 
 

• The salaries generated from the indirect jobs do not attract new workers to the 
area.  

 

8.8.2.6 Fiscal Resources 

 

 The cost of the HEP is estimated to be $70 million.  The overall estimated cost for 

equipment and materials associated with construction of the project is $36.6 million.  It is 

estimated that $2.1 million in materials and supplies will be purchased locally during 

construction of the HEP.  The total local sales tax expected to be generated during construction 

is $150,000 at the Kings County tax rate of 7.25%.  Of the 7.25% tax, 6% goes to the State of 

California, 1% goes to the city, unless the sales tax is generated in an unincorporated area, and 

0.25% goes to the county.  Table 8.8-14 shows the sales tax rate and distribution in Kings 

County. 

 

Table 8.8-14.  Distribution of Sales Tax Generated During Construction 
Sales Tax Rate Distribution (%) Distribution (Dollars) 

State (6) 124,138 
City (1) 20,690 

County  (0.25) 5,172 
County-Wide (7.25) 150,000 

 

 The total assessed value of all secure property in Kings County in 1999–2000 was 

$4.2 billion, and the total property tax revenues to be collected are approximately $42 million 

(Dorna, 2000).  In Kings County, 55% of the property tax revenue is distributed to education, 7% 

is distributed to the cities, 16% is distributed to the county, and 22% is allocated to special 

districts (Dorna, 2000).  Because the HEP is located in a Redevelopment Area, the 16% property 

tax allocation to the county is distributed directly to the City of Hanford for use in the Kings 

Industrial Park (McCurdy, 2000).  All secured property in Kings County is taxed at the rate of 

1% of the total assessed value.  If the facility’s value is assessed at the estimated cost of $70 
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million, then the annual property tax generated from the facility will be $700,000.  Of this 

amount, $385,000 will be allocated to education in Kings County. 

 

 All Kings County commercial areas are considered an Enterprise Zone and are 

eligible for state tax credits.  A county in California may be considered an Enterprise Zone if it 

meets a threshold level of low-income population.  The state tax credit may be applied in various 

ways.  The HEP will most likely use the option of purchasing equipment for use in the Enterprise 

Zone, where the state sales tax on the equipment is tax deductible (McCurdy, 2000). 

 

 The valuation of the HEP is based on a number of components related to its 

anticipated revenue-generating capability over time.  These components include production 

capacity, amount and term of the income stream, allowance for expenses, discount rate in the 

cash flow model, and the present value at the end of the term.  Thus, the total tax paid can vary 

from year to year depending on the revenue of the facility. 

 

8.8.2.7 Housing 

 

 Details about the existing housing stock in Kings County and the neighboring 

counties of Kern and Fresno are shown in Table 8.8-15.  As of January 1999, the estimated 

housing stock for Kings County was 36,176 dwelling units; single-family homes accounted for 

26,854 units, multiple-family dwellings accounted for 7,014 units, and mobile homes/trailers 

accounted for 2,308 units.  The residential vacancy rate for Kings County was 6.2% as of 

January 1999.  This rate is slightly lower than the state of California’s vacancy rate of 7.38%.  

Kern County had 231,629 housing units in January 1999 with a vacancy rate of 8.6%, which is 

slightly higher than the state’s vacancy rate.  In January 1999, Fresno County had 270,782 

housing units and a vacancy rate of 6.1%. 

 

Table 8.8-15.  Local and Regional Housing Estimates (as of January 1999) 
Community Housing Units Occupied Percent Vacancy 

Avenal 1,913 1,713 10.5 
Corcoran 3,023 2,822 6.7 
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Table 8.8-15.  Local and Regional Housing Estimates (as of January 1999) 
Hanford 14,171 13,249 6.5 
Lemoore 6,428 6,137 4.5 
Unincorporated 10,641 10,019 5.9 
Kings County Total 36,176 33,940 6.2 
Kern County 231,629 211,770 8.6 
Fresno County 270,782 254,252 6.1 

Source:  CDF, 1999.  Information obtained from website at http://www.dof.ca.gov/html/Demograp/E-5txt.xls. 

 

8.8.2.8 Temporary Housing 

 

 The Hanford Chamber of Commerce stated that there were a total of seven 

hotels/motels in the city of Hanford.  If the temporary housing stock in Hanford is insufficient, 

the city of Visalia, which is located about 20 miles east of the HEP construction site, has 19 

motel/hotels and four bed and breakfast inns.  Also, the town of Lemoore, which is located about 

10 miles west of Hanford, has two hotels to provide temporary housing.  The city of Fresno is 

located about 35 miles north of Hanford and has 75 hotels/motels that provide approximately 

6,000 rooms.  Bakersfield, the largest city in Kern County, is located southeast of the HEP site 

and has 65 hotels/motels that provide over 5,000 rooms.  These available resources will 

adequately supply the temporary housing to support the anticipated construction crew for the 

HEP Project. 

 

8.8.2.9 Public Services 

 

 Law Enforcement.  Three law enforcement agencies are located in the City of 

Hanford:  the Hanford Police Department (PD), the Kings County Sheriff’s Department, and the 

California Highway Patrol (CHP).  

 

 Hanford Police Department:  The Hanford PD is located at 425 Irwin Street and 

employs 45 officers.  The main responsibility of the Hanford PD is crime prevention, law 

enforcement, and criminal investigation.  The Hanford PD is responsible for all incidents that 

occur in the City of Hanford and could respond to an incident at the HEP site within two to five 
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minutes.  If a hazardous material spill were to occur on private land in Hanford, the PD would 

maintain traffic control in the area (Freiner, 2000).  

 

 Kings County Sheriff’s Department:  The Sheriff’s Department for the county is 

also located in Hanford.  Besides having responsibility for incidents that occur in the county but 

outside of city limits, the Sheriff’s Department also serves as the public administrator and the 

county coroner.  The Sheriff’s Department also operates the county jail, located in Hanford.  The 

Kings County Sheriff's Department retains a force of approximately 200 officers (Freiner, 2000).  

 

 California Highway Patrol:  The Hanford CHP has 15 uniformed staff.  Typically, 

four units are on the day shift, four units are on the afternoon shift, and one unit is on the night 

shift.  Each unit consists of one officer, with the exception of the night shift, when there are two 

officers per vehicle.  The emergency response time to the HEP site varies depending where the 

units are located during the shift.  If a hazardous material spill occurs on the highway, the CHP 

would maintain traffic control in the area (Howard, 2000).   

 

 Fire Protection/Emergency Response.  Hanford is protected by the City of 

Hanford Fire Department and the Kings County Fire Department.  The Kings County Fire 

Department has 11 substations with approximately 50 firefighters and 100 volunteers.  

Emergency response for the HEP will initially be provided by the City of Hanford Fire 

Department.  If more firefighters are needed, the Kings County Fire Department Station 8 

(Guernsey Station), located two miles south of the HEP site, will be called in.  The Kings County 

Fire Department Station 5 in Armona is also located nearby and has a five- to six-minute 

response time to the HEP site (Curtis, 2000). 

 

 The City of Hanford Fire Department has two substations to serve the city.  

Currently, there are 26 firefighters and 13 volunteers.  Station 1 is located at 350 West 

Grangeville Blvd. and has an estimated response time of nine minutes to the HEP site.  This 

station has two fire engines and one squad.  Station 2 is located at 10552 Houston Ave. and has 

an estimated response time of four minutes to the HEP site.  Station 2 has two fire engines and 
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would likely be the first responder to the HEP site.  Both stations operate 24 hours a day and are 

staffed with an average of eight people.  From Monday through Friday during normal business 

hours, each station is staffed with 10 people, and during the night hours each station is staffed by 

six people (Morris, 2000). 

 

8.8.2.10 Hospitals 

 

 Hanford has adequate facilities to provide necessary health care.  Local 

physicians perform most medical and surgical procedures except for invasive cardiac surgery 

and neurosurgery.  The Central Valley General Hospital (CVGH) in Hanford is located at 1025 

N. Douty St.  This hospital, along with the Hanford Community Medical Center, employs 65 

active physicians (Dod, 2000).  There are six other medical facilities (offices, clinics, etc.) in the 

City of Hanford and one other hospital, the Corcoran District Hospital, in Kings County.  The 

nearest ambulance station is located at CVGH, approximately five miles from the HEP site.  The 

ambulance service estimates a response time of no more than 10 minutes to the HEP site 

(Terstegen, 2000). 

 

8.8.2.11 Utilities 

 

 Kings County has an abundance of energy resources, including ample supplies of 

electricity and natural gas.  

 

 Water.  Hanford’s domestic water supply comes from groundwater wells.  The 

quality of the water available from these wells is suitable for agricultural as well as domestic and 

industrial uses, though it contains trace amounts of arsenic.  Commercial water rates in the City 

of Hanford are some of the lowest rates in the state, at $0.45/100 cubic feet (Carr, 2000).  The 

HEP will obtain its minimal potable, evaporative cooler, and fire water requirements from either 

an on-site well or the existing city domestic water connection.   
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 Wastewater.  The goal of Kings County’s sewer divisions is to treat, utilize, and 

reclaim wastewater to provide an improved environment for its community.  The City of 

Hanford Wastewater Treatment Plant (WWTP) can treat a maximum flow of 5.5 million gallons 

per day (mgd), which will be ample until the year 2003 (City of Hanford, 1994).  An expansion 

of the sewage plant is in process (Carr, 2000).  Process wastewater from the HEP site will be 

routed to the City of Hanford WWTP.  

 

 Solid Waste.  Refuse pickup and both public and private waste haulers provide 

disposal services within Kings County.  Where appropriate, wastes will be recycled; the 

remaining wastes will be temporarily stored until periodic removal for disposal at the local Class 

III Hanford Sanitary Landfill.  

 

 Electricity and Natural Gas.  Electricity and natural gas service for Kings 

County is supplied by Pacific Gas and Electric Company (PG&E), Southern California Edison, 

and Southern California Gas Company.  The majority of the electricity these utilities provide to 

Kings County is generated by means of fossil fuels or hydroelectricity.  Natural gas is supplied 

through interstate pipelines.  The electricity service at the HEP site will be provided by PG&E, 

and the gas service will be provided by Southern California Gas. 

 

8.8.2.12 Education 

 

 Seven school districts in the City of Hanford serve grades K–12.  In the 1998–

1999 school year, a total of 10,599 students attended schools in Hanford.  The K–12 projected 

enrollment by 2002–2003 is 11,319 students, an increase of only 720 students over current 

levels.  Table 8.8-16 summarizes school enrollment data in the City of Hanford.  In addition to  
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Table 8.8-16.  Schools in the City of Hanford 

School District School 
1998–99 
Enrollment 

Enrollment 
Capacity 

Over 
Capacity? 

Projection by 
2002–2003 

Delta View 
Elementary 

91 115 No Delta View Joint 
School District 

TOTAL 91 115 No 100 
      

Jefferson Elementary 372 575 No 
Lincoln Elementary 504 575 No 
Martin Luther King, 
Jr. Elementary 

667 575 Yes 

Monroe Elementary 771 575 Yes 
Richmond 
Elementary 

576 575 Yes 

Roosevelt Elementary 452 575 No 
Washington 
Elementary 

610 575 Yes 

JFK Junior High 550 575 No 
Wilson Junior High 577 575 Yes 

Hanford Elementary 
School District 

TOTAL 5,079 5,175 No 5,080 
      

Hanford High 2,586a ~1,800 Yes 
Hanford West High 382 a ~1,700 No 

Hanford Joint Union 
High School District 

TOTAL 2,968 3,500 No 3,289 
      

Kings River 
Hardwick Elementary 
& Junior High 

576 625 No 
 

Kings River-
Hardwick Joint 
Union School 
District TOTAL 576 625 No 750 
      

Kit Carson 
Elementary 

394 500 No Kit Carson Union 
School District 

TOTAL 394 500 No 400 
      

Lakeside Elementary 269 300 No 
Gardenside 
Elementary 

230 300 No 
Lakeside Union 
Elementary School 
District 

TOTAL 499 600 No 500 
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Table 8.8-16.  Continued 

School District School 
1998–99 
Enrollment 

Enrollment 
Capacity 

Over 
Capacity? 

Projection by 
2002–2003 

Pioneer Primary and 
Middle School 

992 900b Yes b 

Pioneer Middle 
School (opens for the 
2000–2001 school 
year) 

N/A 750-900 b No 

Pioneer Union 
School District 

TOTAL 992 1,650-1,800 No 1,200 
aHanford West High is a new school, and juniors and seniors from Hanford High use both schools.  In two years, as incoming freshmen fill up 
Hanford West High and the current juniors and seniors graduate from Hanford High, the number of students at each school will even out. 
currently, the Pioneer primary and middle schools are in the same building.  A new Pioneer Middle School will open for the 2000–2001 school 
year and the old school will be for elementary students only. 
 
Source: California Department of Education, 1999. 
 
N/A = not applicable 

 

K–12 schools, there are community colleges and adult education programs provided throughout 

the county.   

 

 Only three of the seven school districts in Hanford have more than 1,000 students.  

These school districts are Hanford Elementary School District, Hanford Joint Union High School 

District, and Pioneer Union School District.  Five of the nine schools in the Hanford Elementary 

School District are over capacity.  However, because the City of Hanford has had a slow 

population growth rate recently (2.8% from 1990–1999), the Hanford Elementary School District 

is predicting a zero growth rate for the upcoming years (Semes, 2000).  Therefore, the schools in 

this school district are not expected to have an increase in enrollment in the near future. 

 

 The Hanford Joint Union High School District recently opened Hanford West 

High to relieve overcrowding at Hanford High.  Currently, Hanford West High only has 

freshman and sophomore students, though juniors and seniors from Hanford High use the new 

high school for some classes.  Within two years, as the current juniors and seniors graduate from 

Hanford High and more students enroll at Hanford West High, the number of students enrolled 

in each high school will even out (Barbeiro, 2000).  
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 Pioneer Union School District had 992 students in the 1998–1999 school year and 

has 1,040 students in the 1999–2000 school year (Webster, 2000).  The Pioneer school building 

holds both the primary and the middle schools and is over capacity.  However, a new middle 

school will be opened for the 2000–2001 school year, and the current school building will house 

only the primary school students thereafter.  The Pioneer Union School District is the only 

school district expecting a high growth rate over the next few years.  This district is predicting a 

5% growth rate, with about 1,200 students estimated to be enrolled in the 2002–2003 school year 

(Webster, 2000).   

 

8.8.3 Environmental Consequences 

 

8.8.3.1 Potential Environmental Impacts 

 

 The local and regional socioeconomic impacts of the HEP were determined by 

evaluating the projected demands resulting from the construction and the operations and 

maintenance phases of the HEP relative to existing conditions in the project area.  The HEP 

could affect employment, housing, population, education, services, and utilities.  However, it is 

anticipated that the HEP site will not have any significant adverse impacts on socioeconomics in 

the local area or the region.  

 

 The criteria used to determine whether a project-related socioeconomic impact is 

significant are presented in Appendix G of the CEQA Guidelines.  The project-related impacts 

are significant if they induce a substantial growth in population, displace a large number of 

people, or disrupt or divide the physical arrangement of an established community.  Other 

impacts may be significant if they change community interaction patterns, social organizations, 

social structures, or social institutions.  The impacts on community attitudes, values, or 

perceptions, and substantial inequities in the distribution of project costs and benefits may also 

be factors that identify a significant impact. 
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8.8.3.2 Impact on Employment and the Economy 

 

 Construction Phase.  The entire construction process is expected to last 14 to 16 

months with multiple phases.  Peak construction is projected to occur between month 8 and 

month 12.  The construction will provide short-term job opportunities for an average of 89 

workers over the assumed 14-month construction period.  All construction employees are 

assumed to be nonlocal and will commute (no temporary relocation).  In addition, the number of 

indirect jobs supported during the construction phase is 198 (indirect jobs are local jobs).  The 

construction labor will cost $9.2 million with the total cost of the project estimated to be $70 

million.  The total cost for materials and supplies is approximately $2.1 million.  The total local 

sales tax generated during construction is estimated to be $150,000, of which $124,138 will be 

distributed to the state, $20,690 will be distributed to the City of Hanford, and $5,172 will be 

distributed to Kings County.  Section 8.8.2.3 presents a summary of the construction 

characteristics of the HEP.  Table 8.8-11 defines the construction personnel requirements by 

trade, and Table 8.8-12 shows the construction labor cost by craft. 

 

 It appears that there is a sufficient supply of labor for this project through unions 

and contractors from Fresno and Kern Counties.  The construction workforce may have a slight, 

temporary adverse impact on the project area because of the resulting increase in demand for 

services.  However, this increased demand for services will be temporary and could create 

positive economic effects through potential employment in transportation, wholesale and retail 

trades, entertainment, and other business services.  

 

 Operations and Maintenance Phase.  GWF plans to operate the HEP with the 

current personnel that operate the existing GWF Hanford cogeneration plant.  Therefore, the 

HEP will not require additional full-time employees. 

 



8.8 SOCIOECONOMICS 
 

SPPE  April 2000 
GWF Hanford Energy Park 
S:\GWF\8.8.doc 

8.8-30 

8.8.3.3 Impacts on Population and Housing 

 

 The construction employees will be drawn from the surrounding counties and will 

be commuting back and forth from work.  For those workers looking for temporary housing in 

the area, the housing availability in Kings County and Visalia is sufficient.   

 

 As there will be no additional plant operations employees, the HEP will not have 

an impact on the demand for permanent housing in King County. 

 

8.8.3.4 Impacts on Fiscal Resources 

 

 The HEP is expected to have a positive impact on fiscal resources in the region.  

The HEP will bring both sales tax and property tax revenues to the county.  The first-year 

property taxes on the facility are expected to be $700,000.  Hanford will use this money to 

benefit local infrastructure and services, such as schools, government, and social programs. 

 

 The HEP will make local purchases of about $30,000 per year in equipment and 

supplies.  These purchases will generate about $2,250 in sales tax per year.   

 

8.8.3.5 Impacts on Education 

 

 The construction and operation of the HEP will not increase the local student 

population or have an adverse impact on education.  Although workers will be commuting to the 

site during construction, they are not expected to temporarily relocate with their families.  The 

HEP will use current personnel for plant operations.  Therefore, no additional students will 

attend Hanford schools as a result of plant operations.  

 

 The school impact fees and property tax revenues resulting from the HEP will 

support education improvements.  Kings County’s current school impact fee is $0.31 per square 

foot for commercial or industrial development.  This fee may increase by the summer of 2000 
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(Goff, 2000).  The covered and closed structure to be built at the HEP site is approximately 

53,000 square feet, which results in a $16,430 school impact fee to be paid by the owners of the 

HEP.  In addition, the first year property taxes will generate $385,000 for education.  

 

8.8.3.6 Impacts on Public Services 

 

 The operation of the HEP will not cause significant demands on public services or 

facilities.  In the unlikely event that a fire were to occur at the HEP site, the Hanford Fire Station 

on Houston Ave. would be the first to respond to the scene.  All stations respond 24 hours a day.  

In addition, the Hanford PD would respond to an emergency in approximately two to five 

minutes.  The HEP will not have significant impacts on local emergency services.   

 

 The impact of the HEP on the hospitals and ambulances in the area will not be 

significant.  The estimated response time of ambulance service is no more than 10 minutes to the 

HEP site. 

 

8.8.3.7 Impacts on Utilities 

 

 The construction and operation of the HEP will not have an adverse impact on 

electricity and gas, sewer, water, or telephone service in the area.  The HEP will require the 

construction of a new 16-inch-diameter natural gas pipeline to serve the power plant. as 

described in Section 7.0.  In addition, a new transmission line will be required to interconnect to 

the Henrietta-Kingsburg transmission line, as described in Section 6.0.  These facilities will be 

constructed at GWF’s expense as part of the HEP. 
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8.8.3.8 Cumulative Impacts 

 

 Cumulative adverse socioeconomic impacts may potentially result from a project 

if the construction or operational demands, when combined with similar demands from one or 

more other projects in the region, exceed or undermine available resources.  No other projects 

are currently planned near or within the region of the HEP site.  Therefore, no significant adverse 

cumulative impacts to socioeconomic conditions or public services have been identified.  It is 

expected that the tax revenues created by the HEP will create minor improvements to 

socioeconomic conditions in the area.  In addition, the increase in cumulative demands on public 

services (e.g., utilities, fire protection, law enforcement, health services, housing, etc.) that will 

result from the proposed HEP will be less than significant.  

 

 Neither the proposed HEP site nor the surrounding communities are heavily 

populated or developed.  Currently, the public services in the area have adequate existing and 

future capacities to support the construction and operation of the HEP.  The cumulative short-

term and long-term demands on existing utilities, fire protection, law enforcement, health 

services, education and housing will not likely exceed the available resources in the area.  

Overall, no cumulative socioeconomic impacts are expected to occur from this project. 

 

8.8.3.9 Potential Indirect Effects 

 

 Potential indirect effects relating to secondary employment induced by the HEP 

are discussed in Section 8.8.2.5.  Minimal secondary employment will occur during the 

construction phase, but no secondary employment will result from the operations and 

maintenance phase, as existing staff at the adjacent GWF facility will operate the HEP. 
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8.8.3.10 Potential Growth-Inducing Effects 

 

 Operation of the HEP may have the effect of attracting other industry to the 

immediate area.  Absent specific applications, this potential impact is unquantifiable at the 

present time. 

 

8.8.3.11 Mitigation Measures 

 

 Although no mitigation is necessary because the HEP will not cause any adverse 

socioeconomic impacts, schools will receive funding through the property taxes and school 

impact fees paid from the HEP.  Other services, utilities, and housing projects will receive 

additional funding from the tax revenues generated from the HEP. 

 

8.8.4 Agency Contacts 

 

 Agency contacts regarding the socioeconomic impacts of the HEP are as follows: 

 

Agency Contact Telephone 
Hanford Joint Union School District Janet Barbeiro (559) 582-4401 
   
Hanford Elementary School District Cynthia Diaz (559) 585-2228 
   
Delta View Joint School District William Fishbaugh (559) 582-3122 
   

Lakeside Union Elementary School 
District 

Angela Scott (559) 582-2868 

   

Kings River-Hardwick Joint Union 
School District 

Margaret Tipton (559) 584-4475 

   
Kit Carson Union School District Julie Semas (559) 582-2843 
   
Pioneer Union School District John Webster (559) 584-8831 
   
Hanford Police Department Senior Officer Greg Freiner (559) 585-2540 
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Agency Contact Telephone 
   
City of Hanford Administration 
Office 

Marilyn Lindsey (559) 585-2518 

   
California Highway Patrol in 
Hanford 

Sgt. Howard (559) 582-0231 

   
City of Hanford Public Works 
Inspector 

Carrie Carr (559) 585-2550 

   
Kings County Fire Department Gary Curtis (559) 582-3211 

x2880 
   
City of Hanford Fire Department Chief Pat Morris (559) 585-2545 
   
Central Valley General Hospital Randy Dod (559) 585-5120 
   
Kings County Association of 
Government 

Chuck Kinney (559) 582-3211 

 

8.8.5 Compliance with Laws, Ordinances, Regulations, and Standards 

 

 All applicable laws, ordinances, regulations, and standards (LORS) and 

administering agencies are summarized in Section 10-0, Table 10-1.  Table 8.8-17 describes how 

the HEP will comply with all applicable LORS pertaining to socioeconomic impacts. 

 

Table 8.8-17.  HEP Summary of Compliance with Socioeconomic LORS 

Authority 
Administering 

Agency Requirements HEP Compliance 
Executive Order 
12898 
Environmental 
Justice 

U.S. EPA Agencies must develop 
strategies to focus on 
environmental conditions 
and human health in minority 
communities and low-
income population. 

Section 8.8.2.1 ⎯ 
Population. Project will 
not impact any low-
income or minority 
communities. 

CEQA CEC Analysis of potential 
environmental impacts in 
Small Power Plan Exemption 
(SPPE) application. 

Section 8.8.3 ⎯ 
Environmental 
Consequences. 
Environmental impacts 
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Table 8.8-17.  HEP Summary of Compliance with Socioeconomic LORS 

Authority 
Administering 

Agency Requirements HEP Compliance 
(economic and/or social 
effects) are analyzed in 
the SPPE application.  

California 
Government 
Code, Sections 
53080, 65955–
65997 

Kings County Provisions for school impact 
fees for development 
projects near school districts 
are included. 

Section 8.8.3.4⎯Impacts 
on Education.  School 
development fees will be 
levied against the project. 
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8.9 Agriculture and Soils 

 

8.9.1 Site Setting 

 

The site for the proposed GWF Hanford Energy Park (HEP) is in northeastern 

Kings County, approximately 30 miles south of Fresno, California, within the City of Hanford, 

California.  The largest area that will be affected by the HEP is approximately 5 to 11 acres 

along the proposed transmission route or 10 to 16 acres along the alternate transmission route.  In 

addition, approximately 3 to 5 acres will be disturbed at the site of the cogeneration plant 

(referred to throughout this section as the HEP site), approximately 1 acre will be disturbed at 

either the proposed or the alternate switchyard, and approximately 5 to 10 acres will be disturbed 

along the proposed natural gas pipeline route.  The total area disturbed will be approximately 14 

to 27 acres; only 6 acres will be permanently disturbed.   

 

The HEP site lies on alluvial fan deposits associated with the Kings River.  Before 

agricultural and urban development in the area, the alluvial fan deposits were dissected and cut 

by shallow, meandering sloughs and creeks.   Many of the sloughs have been filled and leveled 

and are now farmed (City of Hanford Planning Department, 1988).  Rainfall is less than 10 

inches per year; groundwater is approximately 80 feet below ground surface (Mills, 2000).  

Some of the soil types affected by the HEP would be amenable to agriculture with irrigation. 

 

8.9.2 Soil Types Affected and Potential Impacts 

 

The soil will be affected in the area of the HEP site, at the locations of the support 

structures associated with the proposed transmission route, at the site of the proposed switchyard, 

and along the proposed natural gas pipeline route.  Soil resource information was obtained from a 

soil survey of Kings County published by the U.S. Department of Agriculture Soil Conservation 

Service (Arroues and Anderson, 1986).  The soil types surrounding the HEP site are shown on 

Figure 8.9-1.  Soil types are identified by project component in Table 8.9-1.  The characteristics of 

the soil types in the immediate vicinity of the HEP and its components are provided in Table 8.9-2.  

Potential impacts to these soil types are discussed in the “Comments” column of Table 8.9-2.  
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Table 8.9-1.   Soil Types Identified by Project Component for the GWF Hanford 
Energy Park 

 
Project Component 

Approximate 
Area Disturbed 

Map 
Symbola 

 
Soil Typea 

Hanford Energy Park site 
and construction laydown 
area 
 

3 to 5 acres  130 Kimberlina fine sandy loam, saline-
alkali 

Proposed switchyard 1 acre 130 Kimberlina fine sandy loam, saline-
alkali 
 

Proposed transmission 
route 

5 to 11 acres 130 Kimberlina fine sandy loam, saline-
alkali 
 

  167 
 

Urban land 

Alternate transmission 
route 

10 to 16 acres 130 Kimberlina fine sandy loam, saline-
alkali 

  132 
 

Kimberlina, saline-alkali-Garces 
complex 
 

Alternate switchyard 1 acre 130 Kimberlina fine sandy loam, saline-
alkali 
 

Proposed natural gas 
pipeline route 

5 to 10 acres 104 Cajon sandy loam 

  130 Kimberlina fine sandy loam, saline-
alkali 
 

  132 Kimberlina, saline-alkali-Garces 
complex 
 

  149 Nord complex 
 

  167 Urban land 
 

a Map symbols and soil types were obtained from Soil Survey of Kings County, California (Arroues and Anderson, 1986).   

 



8.9 AGRICULTURE AND SOILS 

SPPE  May 2000 
GWF Hanford Energy Park 
S:\GWF\8.9.doc 

8.9-4 

 
Table 8.9-2.  Characteristics of Soil Types in the Immediate Vicinity of the GWF Hanford 

Energy Park 

   Erosion Susceptibility 

Map Unit Name 
and Descriptiona 

Slopes 
Percenta Soil Profile 

 
Water 

 
Wind 

 
Comments 

104 – Cajon sandy 
loam: Very deep, 
somewhat excessively 
drained.  Formed on 
alluvium derived 
dominantly from 
igneous and 
sedimentary rock. 

0–1  Sandy loam: 0 to 49 
inches; sand: 49 to 
70 inches. 

Slight. Low Permeability: rapid. Excavations for 
roads or building site pads can expose 
material that may be susceptible to 
wind and/or water erosion. Disturbed 
areas of construction sites should be 
revegetated or covered with synthetic 
matting where needed to reduce the 
risk of erosion. 
 

130 – Kimberlina fine 
sandy loam, saline-
alkali: Very deep and 
well drained.  Alluvium 
derived from igneous 
and sedimentary rock.   

0–2 Sandy Loam: 0 to 
60 inches or more; 
calcareous below a 
depth of 8 inches 
and saline-alkali 
throughout. 

Slight. Low Permeability: moderately slow.  
Excavations for roads or building site 
pads can expose material that may be 
susceptible to wind and/or water 
erosion.  Disturbed areas of 
construction sites should be 
revegetated or covered with synthetic 
matting where needed to reduce the 
risk of erosion.  Saline-alkali 
condition of soil causes high 
corrosivity to steel and concrete.  
Treated steel pipe and sulfate-
resistant concrete should be used.   
 

132 – Kimberlina, 
saline-alkali-Garces 
complex:  
 
Kimberlina: Very deep 
and well drained.  
Formed in alluvium 
derived dominantly 
from igneous and 
sedimentary rock. 
 
Garces: Very deep and 
well drained.  Formed 
in alluvium derived 
dominantly from 
granite.  Unit is 50 
percent Kimberlina fine 
sandy loam, saline-
alkali, and 35 percent 
Garces loam 
(components are 
intricately intermixed). 
 

0–2 Kimberlina: Sandy 
loam of 0 to 60 
inches or more; 
calcareous below a 
depth of 8 inches 
and saline-alkali 
throughout. 
 
Garces: Sandy 
loam: 0–1 inch; 
loam: 1–9 inches; 
sandy clay/clay 
loam: 9–22 inches; 
sandy loam: 22–46 
inches; sandy clay 
loam: 46–55 inches; 
sandy loam: 55–60 
inches or more; 
calcareous below a 
depth of 9 inches.   

Kimberlina: 
Slight; 
Garces: 
Slight 

Low Permeability: Kimberlina: moderately 
slow.  Garces: very slow.  
Excavations for roads or building site 
pads can expose material that may be 
susceptible to wind and/or water 
erosion.  Disturbed areas of 
construction sites should be 
revegetated or covered with synthetic 
matting where needed to reduce the 
risk of erosion.  Saline-alkali 
condition of soil causes high 
corrosivity to steel and concrete.  
Treated steel pipe and sulfate-
resistant concrete should be used. 
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Table 8.9-2.  Characteristics of Soil Types in the Immediate Vicinity of the GWF Hanford 
Energy Park 

   Erosion Susceptibility 

Map Unit Name 
and Descriptiona 

Slopes 
Percenta Soil Profile 

 
Water 

 
Wind 

 
Comments 

149 – Nord complex: 
Composed of 50 
percent Nord fine sandy 
loam, 40 percent Nord 
fine sandy loam, saline 
alkali, and small areas 
of Grangeville fine 
sandy loam, Lakeside 
clay loam, and 
Whitewolf coarse sandy 
loam.   
 
Nord fine sandy loam: 
Very deep and well 
drained.  Formed in 
alluvium derived 
dominantly from 
igneous and 
sedimentary rock. 
 
Nord fine sandy loam, 
saline-alkali: very deep 
and well drained.  
Formed in alluvium 
derived dominantly 
from igneous and 
sedimentary rock. 
 

0–1  Nord fine sandy 
loam: sandy loam: 
0–18  inches; fine 
sandy loam: 18–72 
inches; calcareous 
between depths of 9 
and 52 inches. 
 
Nord fine sandy 
loam, saline- alkali:  

Nord fine 
sandy loam: 
slight; Nord 
fine sandy 

loam, saline-
alkali: slight. 

Low Permeability: Nord fine sandy loam: 
moderate.  Nord fine sandy loam, 
saline-alkali: moderately slow. 
Excavations for roads or building site 
pads can expose material that may be 
susceptible to wind and/or water 
erosion.  Disturbed areas of 
construction sites should be 
revegetated or covered with synthetic 
matting where needed to reduce the 
risk of erosion.  Saline-alkali 
condition of Nord fine sandy loam, 
saline-alkali soil causes corrosivity to 
steel and concrete.  Treated steel pipe 
and sulfate-resistant concrete should 
be used. 

167 – Urban land: 
Consists of land 
covered by streets, 
parking lots, buildings, 
airstrips, and other 
structures that obscure 
or alter the soils so that 
the identification is not 
feasible.   

NA NA NA NA  

a Map symbols, soil types, and descriptions  were obtained from Soil Survey of Kings County, California (Arroues and 
Anderson, 1986). 

NA = not applicable 

 

8.9.2.1 Hanford Energy Park Site and Construction Laydown Area 

 

The HEP site is currently undeveloped industrial land that has been disturbed by 

historical agricultural activities.  Kimberlina fine sandy loam covers the entire site (Arroues and 

Anderson, 1986) (see Figure 8.9-1).  This soil type occurs on alluvial fan terraces and is used 

mainly for irrigated crops, hay, and pastureland.  The soil type has a high concentration of salts 

and is alkaline.  The loose nature of the soil limits its use for embankments, dikes, and levees.  
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An interpretation of the Kimberlina fine sandy loam states that the soil type is not prime 

farmland, even when it is irrigated (Arroues and Anderson, 1986).   

 

The Storie Index provides a numerical expression of the relative suitability of a 

soil for general intensive farming based on the characteristics of the soil profile and the surface.  

From the numerical rating obtained from this index, soils are placed in one of six grades, ranging 

from Grade 1 (soil that is best suited for intensive farming) to Grade 6 (soil that is unsuitable for 

farming).  Kimberlina soil has a Storie Index of 60, which corresponds to Grades 2 and 3.  Grade 

2 soils are well suited to farming.  Grade 3 soils are only fairly well suited to farming and are 

limited in their agricultural potential (City of Hanford Planning Department, 1988).  In this case, 

the salt and alkali content of the soil limits its agricultural potential.  The HEP site and the 

construction laydown area are both located in an industrial area and are not currently being used 

for agricultural purposes.   

 

For land inventory purposes, categorical definitions of important farmlands were 

developed by the U.S. Department of Agriculture Soil Conservation Service.  Important 

farmlands provide the best opportunity for agricultural production.  Land designated as “Prime 

Farmland” or “Farmland of Statewide Importance” has a good combination of physical and 

chemical features for the production of agricultural crops.  Figure 8.9-2 shows the various 

classifications of agricultural farmlands in the immediate vicinity of the HEP site.  The HEP site 

and the construction laydown area are located on potential Farmland of Statewide Importance.  

However, land is only classified Farmland of Statewide Importance if it has been used for the 

production of irrigated crops at some time during the last two update cycles (approximately the 

previous 5 to 6 years) prior to the mapping date.  The HEP site and the construction laydown 

area are currently not used for production of irrigated crops; nor has this land been used for 

production of irrigated crops within the last 6 years.  
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industrial, commercial, construction, institutional,
public administrative purposes, railroad yards,
cemeteries, airports, golf courses, sanitary land-
fills, sewage treatment plants, water control
structures, and other development purposes

L Farmland of Local Importance - land of importance
to the local agricultural economy as determined
by each county's board of supervisors and local
advisory committees

X Other Land - land which is not included in any
of the other mapping categories
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During construction at the HEP site, an area of approximately 3 to 4 acres of 

surface soils will be excavated.  The physical and biological characteristics of the native soil in 

this area will be altered by this excavation.  The Kimberlina fine sandy loam and some 

underlying alluvium will be compacted as fill to support the generators and other structures.  The 

compaction will increase the density of the soil and reduce its porosity and permeability.  Also, 

in the area of the building the saline-alkali condition of the soil could contribute to the corrosion 

of steel and concrete.  Thus, steel and concrete should be treated before being placed in contact 

with the soil.  During the development of the construction laydown area and before compacting 

and grading at the HEP site, the excavated soil will have an increased susceptibility to erosion.  

The soil loss potential from wind or water erosion was not calculated because the construction 

activity will employ mitigation and sedimentation/erosion controls.  Because excavation of the 

soil can expose material susceptible to wind erosion, revegetation or the use of a synthetic mat 

covering may be necessary following disturbance.  

 

The cumulative impact of other similar projects in Kings County on soils and 

agricultural uses has also been considered.  However, no other similar projects are planned in the 

vicinity of the HEP.  Therefore, the HEP project will not result in any cumulative impacts to soil 

resources. 

 

8.9.2.2 Proposed and Alternate Transmission Routes and Switchyards 

 

Proposed Transmission Route and Switchyard.  Along the 1.2-mile proposed 

transmission route, two soil types may be encountered during construction (see Figure 8.9-1).  

The soils along the route are deep and have moderately slow permeabilities.  The soils are 

derived from alluvial deposits developed on fans.  The Kimberlina soil type is not considered 

cover for prime farmland, but is considered fairly well to well suited for farming (see Section 

8.9.2.1).  The Urban Land soil type is typically covered by streets, parking lots, buildings, and 

other structures that obscure or alter the soils so that the identification of the original soil type is 

not feasible.  The proposed transmission route crosses lands that are designated as Farmland of 

Statewide Importance and Urban and Built-up Land (see Figure 8.9-2).  As discussed in Section 

8.9.2.1, the land in the vicinity of the proposed transmission route also has not been used for 
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production of irrigated crops in the last six years and is not currently used for agricultural 

production. 

 

The construction of the transmission line would disturb approximately 5 to 11 

acres.  The soils along the transmission line could cause steel and concrete to corrode.  The 

hazards of water erosion are slight for all undisturbed soil types crossed by the proposed 

transmission line.  The hazards of wind erosion are low for all undisturbed soils along the line.  

However, the excavation of soil at the locations of the support structures can expose material that 

may be susceptible to wind and/or water erosion.  Therefore, revegetation or covering with 

synthetic matting may be necessary following disturbance. 

 

The Kimberlina soil type may be encountered during the construction of the 

proposed switchyard.  See the preceding discussion of the proposed transmission route for 

information regarding this soil type.  The proposed switchyard is located on land that is 

designated as Farmland of Statewide Importance.  However, the land in the vicinity of the 

proposed switchyard has not been used for production of irrigated crops in the last six years.  The 

size of the proposed switchyard is approximately one acre. 

 

Alternate Transmission Route and Switchyard.  Along the 1.7 mile alternate 

transmission route, two soil types may be encountered during construction (see Figure 8.9-1).  

The soils along the route are deep and have moderately slow to very slow permeabilities.  The 

soils are derived from alluvial deposits developed on fans.  The Kimberlina soil type is not 

considered cover for prime farmland, but is considered fairly well to well suited for farming (see 

Section 9.9.2.1).  The Kimberlina-Garces soil type is not considered cover for prime farmland.  

This soil type has a Storie Index of 47, which corresponds to Grade 3.  Grade 3 soils are only 

fairly well suited to farming and are limited in their agricultural potential.  The alternate 

transmission route crosses lands that are designated as Farmland of Statewide Importance and 

Urban and Built-Up Land (see Figure 8.9-2).  As discussed in Section 8.9.2.1, the land in the 

vicinity of the alternate transmission route also has not been used for agricultural production. 
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The construction of the alternate transmission line would disturb approximately 

10 to 16 acres.  The soils along the transmission line could cause steel and concrete to corrode.  

The hazards of water erosion are slight for all undisturbed soil types crossed by the alternate 

transmission line.  The hazards of wind are low for all undisturbed soils along the line.  See the 

preceding discussion of the proposed transmission route for mitigation measures to reduce 

erosion following soil disturbance.   

 

The Kimberlina soil type may be encountered during the construction of the 

alternate switchyard.  See the preceding discussion of the proposed switchyard for information 

regarding this soil type.  The alternate switchyard will not be located on Farmland of Statewide 

Importance. 

 

8.9.2.3 Proposed Natural Gas Pipeline 

 

The proposed natural gas pipeline will begin at the intersection of Hanford-

Armona Road and run along the western edge of 11th Avenue to the intersection of 11th Avenue 

and Idaho Avenue.  The pipeline will then turn east onto Idaho Avenue and run along the 

southern edge of the street before crossing underneath Idaho Avenue and entering the southeast 

corner of the HEP site.  The proposed pipeline will be located within the Kings County rights-of-

way located along 11th Avenue and Idaho Avenue.  The right-of-way associated with 11th 

Avenue stretches 30 feet out on either side of the center line of the street.  The right-of-way 

associated with Idaho Avenue stretches 42 feet on either side of the center line of the street.  

 

The proposed pipeline will cross the following soil types: Cajon sandy loam; 

Kimberlina fine sandy loam; Kimberlina, saline-alkali-Garces complex; Nord complex; and 

Urban land (Arroues and Anderson, 1986) (see Figure 8.9-1).  These soils are used for irrigated 

crops and urban development.  An interpretation of the Nord complex states that the soil type 

meets the requirements for Prime Farmland when irrigated.  Prime Farmland soils are soils that 

are best suited to producing sustained high yields of crops (Arroues and Anderson, 1986).  All 

other soil types crossed by the proposed pipeline do not meet the requirements for Prime 

Farmland.  The Cajon sandy loam has a Storie Index of 76 and the Nord complex has a Storie 
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Index of 82, which indicate that the soils are well suited to farming. In addition, the pipeline will 

cross lands that are designated as Farmland of Statewide Importance and lands under Williamson 

Act contracts.  However, the proposed pipeline will be located within the Kings County right-of-

way along 11th Street; lands within the right-of way are currently not being used for production 

of agricultural crops and will not be used for the production of crops in the near future. 

 

The construction of the proposed natural gas pipeline could temporarily disturb 

approximately 5 to 10 acres of surface soils.  The Nord complex soil along the proposed pipeline 

could cause steel and concrete to erode.  The hazards of water erosion are slight for all 

undisturbed soil types crossed by the proposed pipeline.  The hazard of wind erosion is low for 

all undisturbed soils along the pipeline.  However, the excavation of soil along the proposed 

pipeline can expose material that may be susceptible to wind and/or water erosion.  Therefore, 

revegetation or covering with synthetic matting may be necessary following disturbance.   

 

8.9.2.4 Summary of Effects on Soils 

 

Approximately 3 to 5 acres of soil at the HEP site will be disturbed during 

construction; however, the surface soils have been disturbed in the past for power plant 

construction and operations and maintenance activities.  The soil cover will be removed and 

compacted for improved support of the cogeneration equipment.  No agricultural land will be 

taken out of production at the HEP site because the site is not currently used for agricultural 

purposes.  Approximately 5 to 11 acres of soil will be disturbed during construction of the 

proposed transmission route and about 1 acre of soil will be disturbed during construction of the 

proposed switchyard.  Approximately 10 to 16 acres of soil will be disturbed during construction 

of the alternate transmission route and about 1 acre of soil will be disturbed during construction 

of the alternate switchyard.  No agricultural land will be taken out of production along the 

proposed or alternate transmission routes or at the sites of the proposed or alternate switchyards 

because the land is not currently used for agricultural purposes.  Approximately 5 to 10 acres of 

soil will be disturbed during the construction of the natural gas pipeline.  No agricultural land 

will be taken out of production along the proposed natural gas pipeline route because the land is 
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located within existing Kings County rights-of-way.  Thus, no significant loss of agricultural 

land is expected as a result of the HEP. 

 

One potential impact of the HEP on soil resources is increased erosion by water or 

wind because the natural texture of the soil will be disturbed.  However, mitigation measures 

described below will be implemented. 

 

8.9.3 Mitigation Measures 

 

The following mitigation measures will be taken to minimize the impacts of the 

HEP on soil resources.  Because the soils at the HEP site are not currently used for agriculture 

and the site is not Prime Farmland, the greatest potential impact of the HEP would be accelerated 

water or wind erosion.  

 

After grading and compacting, the soil excavated from the HEP site will be 

revegetated or covered with a synthetic mat as necessary to reduce the potential for wind and 

water erosion.  The HEP site will be graded and will have drainage controls.  Best management 

practices (BMPs) will be implemented to control erosion during construction activities.  These 

measures will be described in the storm water pollution prevention plan (SWPPP) required by 

the General Storm Water Permit for Construction.  The following measures are proposed to 

reduce construction impacts to minimal levels:  

 

• Describe BMPs to minimize erosion in the SWPPP prior to construction and 
implement the BMPs during and after construction.  Surface soil protection 
may include the use of mulches, synthetic netting material, riprap, and the 
compacting of native soil. 

 
• Conduct all construction activities in accordance with California’s General 

Industrial Storm Water Permit for Construction Sites, including the erosion 
control measures in the SWPPP and BMPs to reduce erosion and the transport 
of increased suspended sediment from construction areas.  

 
• In the construction area, soil should be graded and compacted to ensure that 

soil is not left in irregular piles that are more susceptible to water and wind 
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erosion.  Seeding will be performed in the areas where natural vegetation has 
been distressed or removed by construction activity.   

 

8.9.4 Growth-Inducing Impacts 

 

 The HEP is intended to encourage new industry that may require process heat or 

electricity to locate in the Kings Industrial Park.  The HEP could also serve existing industries in 

the immediate area.  Until an application is submitted, the exact impact of an individual facility 

cannot be known.  However, it is anticipated that some new industries would locate within the 

Kings Industrial Park and that existing industries would not change locations as a result of being 

supplied by the HEP.  In any event, individual projects would be required to undergo appropriate 

environmental review. 

 

8.9.5 Cumulative Impacts 

 

 There are currently no new applications for development in the area of the Kings 

Industrial Park.  Given the minimal impacts of the HEP, as mitigated, and the protections 

afforded by the controls and programs under the Porter-Cologne Act, the Williamson Act, and 

the resource conservation elements of the Kings County General Plan, no significant negative 

cumulative impacts are anticipated. 

 

8.9.6 Applicable Laws, Ordinances, Regulations, and Standards 

 

The laws, ordinances, regulations, and standards (LORS) that apply to agricultural 

and soil resources at the HEP site are presented in Table 8.9-3.  The LORS for federal, state, and 

local authorities are presented in this section; no industry LORS apply.   
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Table 8.9-3.  Laws, Ordinances, Regulations, and Standards for Agricultural and Soil 

Resources 

Jurisdiction Authority Administering Agency Compliance 
Federal  Federal Water 

Pollution Control Act 
of 1972; Clean Water 
Act of 1977 (including 
1987 amendments) 

RWQCB – Central Valley 
Region under State Water 
Resources Control Board 

Compliance with this authority is 
discussed in Sections 8.9.3 and 
8.9.4. 

    
 Soil Conservation 

Service (1983), 
National Engineering 
Handbook, Sections 2 
and 3 

Natural Resources 
Conservation Service 

Compliance with this authority is 
discussed in Sections 8.9.3 and 
8.9.4. 

    
State California Public 

Resources Code § 
25523(a); CCR §§ 
1752, 1752.5, 2300–
2309, and Chapter 2, 
Subchapter 5, Article 
1, Appendix B, Part (i) 

CEC Compliance with this authority is 
discussed in Section 8.9.4. 

    
 Guidelines for 

Implementation of 
CEQA, Appendix G; 
14 CCR §§ 15000 – 
15387. 

CEC Compliance with this authority is 
discussed in Sections 8.9.2 and 
8.9.4. 

    
 Porter - Cologne 

Water Quality Control 
Act of 1972; Cal. 
Water Code §§ 
13260–13269; 23 
CCR Chapter 9. 

CEC and the Central 
Valley RWQCB under the 
State Water Resources 
Control Board 

Compliance with this authority is 
discussed in Section 8.9.4. 

    
 Williamson Act California Dept. of 

Conservation, Office of 
Land Conservation 

Compliance with this authority is 
discussed in Section 8.9.4. 

    
Local Kings County General 

Plan – Resource 
Conservation Element, 
1993. 
 
City of Hanford 
General Plan – Land 
Use and Open Space, 
Conservation & 
Recreation Elements 

Kings County Planning 
Department 
 
 
 
City of Hanford 

Compliance with this authority is 
discussed in Sections 8.9.3 and 
8.9.4. 
 
 
Compliance with this authority is 
discussed in Sections 8.9.3 and 
8.9.4. 

CCR = California Code of Regulations 
CEC = California Energy Commission 
CEQA = California Environmental Quality Act 
RWQCB = Regional Water Quality Control Board 
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Federal Water Pollution Control Act of 1972 and the Clean Water Act of 1977 

(Including 1987 Amendments): These laws establish requirements for discharges from any 

activity that would affect the beneficial uses of receiving waters.  These requirements address the 

quality of surface water leaving the HEP site during and after construction (see Section 8.4 

[Water Resources]).  These regulations are included in this section because of the potential for 

increased sediment in surface waters resulting from increased erosion.  The Central Valley 

Regional Water Quality Control Board is the administering agency for this authority. 

 

The HEP will not exceed discharge limits because of the mitigation measures 

taken during grading and construction.  The proposed mitigation measures will protect the 

receiving waters. 

 

U.S. Department of Agriculture, Natural Resources Conservation Service, 

National Engineering Handbook, Sections 2 and 3 (1983):  This guidance provides standards for 

soil conservation during planning, design, and construction activities.  In addition, the Natural 

Resources Conservation Service's local office in Hanford, California, provided additional 

guidance for limiting excess soil erosion for soils specific to the Hanford area. 

 

The HEP will conform with applicable standards in the National Engineering 

Handbook to ensure that the project will not cause soil loss though accelerated erosion.  The 

proposed mitigation measures outline steps to be taken during grading and construction to limit 

soil erosion caused by the soil disturbance. 

 

California Public Resources Code Section 25523(a); California Code of 

Regulations (CCR) Sections 1752, 1752.5, 2300–2309, and Chapter 2, Subchapter 5, Article 1, 

Appendix B, Part (i):  These regulations stipulate the environmental review and siting procedures 

to be followed in the development of power generation projects larger than 50 megawatts.  The 

California Energy Commission (CEC) is the administering agency for this authority. 
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The HEP will comply with this authority by submitting all information on 

environmental impacts on soil and agriculture to the CEC and implementing all mitigative 

measures identified in the final certification. 

 

California Environmental Quality Act, California Public Resources Code, Section 

21000 et seq.; Guidelines for Implementation of the California Environmental Quality Act 

(CEQA) of 1970, 14 CCR, Sections 15000–15387, Appendix G:  The CEQA authority must be 

considered for agriculture and soils under the Hanford Project because of the specification that: 

"A project will normally have a significant effect on the environment if it will …(q) Cause 

substantial flooding, erosion, or siltation; …(y) Convert prime agricultural land to non-

agricultural use or impair the agricultural productivity of prime agricultural lands. 

 

The proposed mitigation measures identified in Section 8.9.3 outline steps to be 

implemented during grading and construction to ensure that the HEP will not cause substantial 

flooding, erosion, or siltation.  The HEP will not convert prime agricultural land to 

nonagricultural use or impair agricultural productivity.  The area that will be covered by the HEP 

site has not been used for agriculture in the last six years, and is not expected to be in agricultural 

production in the foreseeable future.  

 

California Porter-Cologne Water Quality Control Act of 1972; California Water 

Code, Sections 13260–13269; 23 CCR Chapter 9:  The Water Code requires protection of water 

quality by appropriate design, sizing, and construction of erosion and sediment controls.  The 

discharge of "waste" soil into surface waters resulting from land disturbance may require the 

filing of a report of waste discharge (see Water Code Section 13260a).   

 

The HEP will not discharge waste soils during grading and construction.  

Mitigative measures Soil-1 through Soil-3, which will be implemented during grading and 

construction, will protect all surface water courses. 

 

Williamson Act:  The HEP site, the proposed transmission route, the proposed 

natural gas pipeline, and the proposed switchyard do not affect Williamson Act lands.  The 
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proposed natural gas pipeline will cross lands under Williamson Act contracts.  However, the 

proposed pipeline will be located within a Kings County right-of-way.  Lands within the right-

of-way are currently not being used for production of agricultural crops and will not be used for 

the production of crops in the near future.  

 

Resource Conservation Element of the Kings County General Plan (1993):  The 

resource conservation element of the Kings County General Plan sets forth policies that address 

the protection of soil and prime agricultural farmland.  Erosion control is not required by the 

Kings County General Plan because the HEP site is not located near any waterways, and is not 

on land with slopes of over 10 percent.   

 

The HEP will not significantly reduce the quality of existing agricultural 

resources or significantly reduce access to soil or agricultural resources.  With the exception of 

the one-acre proposed switchyard, the HEP site and its associated linear and off-site components 

will not convert agricultural farmland to nonagricultural land.  The intent and purpose of the 

HEP is in compliance with the Kings County General Plan. 

 

Land Use and Open Space Conservation & Recreation Elements of the City of 

Hanford General Plan (1994):  These elements of the City of Hanford General Plan set forth 

policies that address the protection of agricultural land. 

 

The intent and purpose of the HEP is in compliance with the City of Hanford 

General Plan.  See the discussion for the Resource Conservation Element of the Kings County 

General Plan. 
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8.9.7 Involved Agencies and Agency Contacts 

 

Agency Contact/Title Telephone 
California Department of 
Conservation, Division of Land 
Resources Protection 
801 K Street, MS 13-71 
Sacramento, CA 95814-3528 

Richard Withers/ 
Research Analyst 

(916) 323-4943 

   
City of Hanford Community 
Development, Building Department 
317 N. Douty Street 
Hanford, CA 93230 

Jim Beath/ 
Community Development 

Director 

(559) 585-2583 

 

8.9.8 Permits Required and Permit Schedule 

 

No permits are required for the HEP that are specific to agriculture and soil 

resources. 
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8.10 Traffic and Transportation 

 

The proposed GWF Hanford Energy Park (HEP) is a nominal 98.7-megawatt 

cogeneration plant in northeastern Kings County, California.  The HEP will be located next to an 

existing GWF power plant.  Refer to Section 2.0 of this Small Power Plant Exemption (SPPE) 

application for a complete description of the HEP.  

 

This section analyzes existing conditions at the HEP site and the potential impacts 

of the construction and operation of the HEP on the surrounding transportation system.  Section 

8.10.2 describes the affected environment in the vicinity of the HEP and existing local and 

regional transportation conditions.  Section 8.10.3 assesses the potential environmental impacts 

of the construction and operation of the HEP on traffic and the existing transportation system.  

The analysis focuses on local and regional roadways in the vicinity of the HEP site.  The 

proposed project would affect transportation systems by temporarily increasing the number of 

construction-related vehicles on the surrounding roadways.  Few construction materials and little 

equipment would be transported to the HEP site by rail and no other (nonroad) transportation 

resources would be used during the construction or operation of the HEP.  Consequently, no 

other transportation systems would be affected by the proposed HEP. 

 

Section 8.10.4 presents the mitigation measures proposed to minimize the 

potential impacts of the HEP on traffic and transportation. 

 

8.10.1 Laws, Ordinances, Regulations, and Standards 

 

8.10.1.1 Federal 

 

49 Code of Federal Regulations (CFR), Chapter II, Subchapter C and Chapter III, 

Subchapter B:  Standards for the transportation of hazardous materials are covered in Chapter II, 

Subchapter C.  National safety standards for the transport of goods, materials, and substances 

over public highways are addressed in Chapter III, Subchapter B, Parts 171–173, 177–178.  The 
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California Department of Transportation (Caltrans) is the administering agency for these 

requirements. 

 

The proposed HEP would cause no traffic or transportation impacts that would be 

inconsistent with federal laws, ordinances, regulations, or standards (LORS). 

 

8.10.1.2 State 

 

California Vehicle Code § 35780; California Streets and Highways Code §§ 117 

and 660–711; 21 California Code of Regulations (CCR) §§ 1411.1–1411.6:  These codes cover 

the permit requirements for “overload” approvals (transportation permits) for transportation over 

state highways. 

 

California Streets and Highways Code §§ 117 and 660–711:  This code requires 

permits for any construction, maintenance, or repair involving encroachment on state highway 

rights-of-way. 

 

California Vehicle Code §§ 31300 et seq.:  This code includes provisions for the 

transportation of hazardous materials on state highways.   

 

The HEP would cause no traffic or transportation impacts that would be 

inconsistent with state LORS. 

 

8.10.1.3 Local 

 

Regional Transportation Plan.  The Regional Transportation Plan (RTP) 

establishes regional transportation goals, policies, objectives, and actions for various modes of 

transportation, including intermodal and multimodal transportation activities.  The RTP is 

implemented through the county Transportation Improvement Program (TIP). 
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Transit Development Plan.  The Transit Development Plan analyzes future 

transit needs and decides on the necessary future service requirements needed to make public 

transit more efficient and accessible.  

 

City of Hanford and Kings County General Plans.  The city and county 

general plans establish goals and policies and identify implementation measures for the traffic 

and transportation systems in their respective jurisdictions.  These requirements are included in 

the circulation element of each general plan (City of Hanford Community Development 

Department, 1994; Kings County Planning Department, 1998).  The goal of the Hazardous 

Waste County Management Plan (CHWMP) goal is to ensure safe and effective management of 

hazardous waste.  These requirements, as they relate to transportation, are discussed in the 

HWMP.   

 

Regional Bicycle Plan.  The Regional Bicycle Plan establishes new bike paths 

and bike racks in the county.  By advocating bicycling as an alternate means of transportation, 

traffic congestion may be reduced and air quality improved. 

 

8.10.2 Affected Environment 

 

The HEP site is located in northeastern Kings County, in the city of Hanford.  

This section describes existing regional and local roadways.  Figure 8.10-1 illustrates the major 

roads, potential access roads, and highways in the HEP study region, on a 1:100,000 scale.  This 

alternative scale provides a regional overview of roads and highways on a single map.  In 

addition, Figure 8.10-2 shows the roadways and other transportation resources in the immediate 

vicinity of the HEP site on 1:24,000 scale maps, as required in the CEC Guidance (CEC, 1997).  

 

8.10.2.1 Regional Setting 

 

Kings County has a transportation network of approximately 1,350 miles of 

public roads that serves an estimated 1,396 square-mile region.  State Route 99 (SR 99) is the  
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primary north/south travel route in the county.  Interstate 5 (I-5) is located to the east of Kings 

County.  Three active rail line corridors are also present in the region near the HEP site. 

 

The following plans and programs describe the framework for managing the 

transportation resources in the area of the HEP site.  The HEP site is located in the city of 

Hanford and is therefore under the jurisdiction of the City of Hanford General Plan.  

 

Circulation Elements of the City of Hanford and Kings County General 

Plans.  In California, cities and counties are required to adopt circulation elements as part of 

their general plans.  The function of this element is to guide the development of the circulation 

system in a manner compatible with the land use element of the general plan.  The city and 

county circulation elements set up goals and guidance policies regarding building and 

transportation improvements.  The circulation elements introduce planning tools that are 

essential for achieving local transportation goals and policies (City of Hanford Community 

Development Department, 1994; Kings County Planning Department, 1998).  Because the 

proposed HEP is located in the City of Hanford, this analysis focuses on the City of Hanford 

circulation element.  Relevant objectives and policies for the City of Hanford circulation element 

are listed in Table 8.10-1.  The CHWMP requires that transporters of hazardous waste in Kings 

County drive a minimum amount of time on the minor roads and the maximum amount of time 

on the state and interstate routes.  For example, if a waste generator is located on a minor road, 

the transporter should take the shortest practical route to the arterial or collector roads, and then 

the shortest practical route to the state highway. 

 

Regional Transportation Plan.  The Kings County Association of Governments 

(KCAG) has prepared an RTP that establishes regional transportation goals, policies, objectives, 

and actions for various modes of transportation.  The RTP is mandated by Chapter 2.5, Section 

65080, of the California Government Code and must be prepared every four years.  The RTP is a 

long-range (20-year) plan that assesses the environmental impacts of proposed projects, 

establishes air quality conformity as required by federal regulations, and discusses intermodal 

and multimodal transportation activities.  The current RTP was adopted in December 1999.  
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Table 8.10-1. 
Relevant Objectives and Policies for the City of Hanford General Plan Circulation Element 
 

Relevant Objectives Relevant Policies 
Establish a circulation system that is consistent 
with the land use patterns of the city. 

• The Circulation Map shall fix locations of Major 
Collector street intersections with Arterial streets.  
Roadway dedications and development design shall 
implement the Circulation Map.  Location of Major 
Collector alignments in newly developing areas shall be 
logical and efficient, and established early in the 
development process to aid in the consistent design of 
subdivisions. 

• Acquire the ultimate right-of-way for streets during early 
stages of development. 

• New development shall be required to mitigate traffic 
impacts associated with the project on the Freeways, 
Expressways, Major and Minor Arterial Streets, Major 
and Minor Collector Streets, and Local streets, including 
signalization, bridges, interchanges, public transit 
facilities, and other traffic facilities. 

• To avoid conflict between the circulation system and 
residential uses, it is recommended that truck traffic be 
oriented only onto the designated Arterial streets.   

Provide timely and effective means of 
programming and constructing street and 
highway improvements to maintain an overall 
Level of Service of “C,” with a P.M. peak hour 
Level of Service of “D” or better unless other 
public health, safety, or welfare factors determine 
otherwise. 

• Transportation projects shall be prioritized with emphasis 
on reducing traffic congestion and improving traffic 
circulation. 

• Street improvements shall be prioritized with emphasis on 
current and forecasted service levels.  Roadways 
experiencing or forecasted to experience conditions less 
than Level-of-Service below “D” shall require 
improvements, unless other public health, safety or 
welfare factors determine otherwise. 

Achieve a coordinated regional and local 
transportation system that minimizes traffic 
congestion and efficiently serves users. 

• Cooperate with adjacent jurisdictions to improve the 
principal arterial gateways to Hanford to facilitate the 
movement of traffic flowing into and out of the city. 

Provide programs to finance street, intersection, 
and highway improvements 

• The city shall annually review and update the traffic 
impact fee to ensure funding for street, intersection, and 
highway improvements. 

Develop Transportation Systems Management 
(TSM) programs for the Hanford area in order to 
reduce the amount of peak hour congestion on 
city streets. 

• Encourage the use of carpooling, vanpooling, and flexible 
employment hours to maintain an acceptable level of 
service on city streets and highways/intrastate facilities. 

• Require that all public and private employers comply 
with rule 9001 in planning for some form of collective 
transportation to commute to and from work. 

Promote maximum opportunities for pedestrian 
traffic throughout the city by continuing to 
develop and maintain a safe sidewalk system that 
facilitates pedestrian access. 

• Encourage existing facilities, and require future facilities 
to conform to the American Disabilities Act provisions 
requiring access for disabled persons. 

Develop a vehicular circulation system that is 
safe and sensitive to adjoining land uses. 

• Discourage through-traffic on local streets in residential 
areas. 

Design circulation systems that promote safety. • The goals, objectives, policies, and criterion of the Kings 
County Hazardous Waste Management Plan as they 
pertain to transportation are incorporated herein by 
reference. 
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Transportation Improvement Program.  The KCAG is required by federal law 

to develop and publish a TIP at least every two years.  The TIP is a short-range (7-year) program 

that incrementally implements the RTP.  The TIP consists of project lists from the State 

Transportation Improvement Program (STIP) for urbanized and nonurbanized areas as well as 

other programs that use state and/or federal funding.  The current TIP was adopted by the KCAG 

in December 1999.  

 

Transit Development Plan.  The KCAG has prepared a Transit Development 

Plan (TDP) to determine the future transit needs of the county through 2002.  The TDP ensures 

that the transportation system is developed relative to population and traffic growth and 

recommends service improvements for future transit needs.  The current TDP was adopted by the 

KCAG in August 1998.    

 

Highways and Roadways.  Traffic in the area of the proposed HEP is served 

primarily by SR 43, SR 99, and SR 198.  SR 43 is a two-lane north/south expressway that runs to 

the east of Hanford. SR 99, a four-lane freeway, runs in a north/south direction; it is located 

further east of SR 43 and the city of Hanford.  SR 198 is a four-lane highway that runs east/west.  

All of these state routes are under the jurisdiction of Caltrans.  Figure 8.10-1 presents the 

regional transportation setting and primary roadways in the general vicinity of the HEP. 

 

Table 8.10-2 identifies the annual average daily traffic (AADT), annual average 

peak-hour traffic, annual average daily truck traffic, percent of truck traffic, highway capacity, 

and level of service (LOS).  These traffic estimates are presented for various mileposts or 

junctions for regional and local roadways in the general vicinity of the HEP in Figure 8.10-3.  

Figure 8.10-3 is provided in the alternative scale of 1:100,000 to show a regional view of the 

traffic estimates.  Due to the nature of the information provided, maps of a larger scale (namely, 

1:24,000) would not add additional value while requiring multiple maps to cover the area.  The 

LOS criteria for highways are established by Caltrans; these criteria take into account numerous 

variables, such as AADT, capacity, grade, environment (urban or rural), and other relevant  
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Table 8.10-2.  Current Traffic Characteristics of Highways in the Project Area 

Highway/ 
Milepost Location 

Annual 
Average 

Daily 
Traffica 

Annual 
Average 

Peak-
Hour 

Traffica 

Annual 
Average 

Daily Truck 
Trafficb 

Percent 
of 

Truck 
Trafficc 

Highway 
Capacityd LOSd 

State Route 99 
R6.43 Junction w/ Route 43 59,000 4,800 13,920 4 3,663 D 
R38.90 Junction w/ Route 198 39,000 2,950 10,780 4 2,444 D 
        
State Route 43 
16.39 Houston Avenue 7,600 660 768 10 681 B 
18.24 Junction w/ Route 198 7,600 660 1,593 21 501 B 
18.43 Lacey Blvd. 9,300 890 896 10 N/A B 
        
State Route 198 
R15.75 Hanford-Armona Rd. 21,000 1,800 1,734 8 1,915 B 
R16.91 12th Avenue 17,000 1,450 1,431 8 2,394 D 
R17.91 11th Avenue 13,500 1,150 1,431 11 2,695 D 
R18.96 10th Avenue 14,500 1,200 1,764 12 2,694 D 
R20.98 Junction w/ Route 43 14,100 1,150 2,080 15 1,857 B 
a Caltrans, 1998. 
b Caltrans, 1997a. 
c Percentages were calculated using 1996 average daily truck traffic as a percentage of 1997 annual average daily traffic. 
d Caltrans, 1997b. 
 
LOS   = Level of Service 
N/A   = not available 
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considerations.  According to Caltrans policy, LOS D is acceptable for planning purposes, 

whereas LOS E and F are considered unacceptable.  Currently, all of the state routes potentially 

affected by the proposed HEP are operating at or above LOS D. 

 

As shown in Table 8.10-2, the SR 99 average daily traffic volume between SR 43 

and SR 198 is 49,000 and the LOS is a D.  SR 43 has an average daily traffic volume of 8,167 

vehicles from Houston Ave. to Lacey Blvd. and is operating at LOS B.  SR 198 averages 16,020 

vehicles per day between Hanford-Armona Rd. and the SR 43 junction.  This segment of SR 198 

is operating at LOS B through D.  The percentage of daily truck traffic on SR 99 is 4%.  The 

daily truck traffic ranges from 10% to 21% on SR 43 and 8% to 15% on SR 198.   

 

Roadways in the Hanford area had accident rates that typically ranged from 0.15 

to 1.72 accidents per million vehicle-miles traveled on freeways and multilane facilities, 

respectively (Caltrans, 1997b).  The range of accident rates for the roadways in Hanford is less 

than the range of statewide averages for similar roadways (the statewide averages are 0.71 for 

freeways and 2.27 for multilane facilities) (Caltrans, 1997b).  

 

Long-range improvements planned for the regional transportation system in and 

around Hanford include the following (KCAG, 1999): 

 

• SR 198 between SR 43 and SR 99.  This project will widen the expressway 
from two to four lanes.  The draft Environmental Impact Statement for this 
project is expected to be completed in August 2000.  Construction will not 
begin until approximately the year 2008 (Barnes, 2000).  

 
• 10th Ave. in Hanford between SR 198 and Grangeville Blvd.  This project 

will widen 10th Ave. between SR 198 and Grangeville Blvd. to four lanes.  
An environmental assessment of the project is currently in the process, though 
no significant findings are expected (Stowe, 2000).  This is a four-year 
project; a schedule for construction has not yet been established (Zak, 2000). 

 
• Grangeville Blvd. in Hanford from SR 43 to 10th Ave.  This project will 

overlay Grangeville Blvd. and widen the shoulders.  An environmental 
assessment is currently being prepared, and the project is expected to be 
completed after July 2000 in the fiscal year 2001 (Zak, 2000).  
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• 10th Ave. in Hanford from Orange St. to SR 43.  Curbs, gutters, sidewalks, 

and bike lanes will be installed in this project.  This will be the last section of 
10th Ave. to be improved, so there is not yet an environmental assessment or 
schedule for construction (Stowe, 2000). 

 

These projects are long-range in scope.  Although construction for these projects 

may occur concurrently with the construction of the proposed HEP, minor traffic delays, if any, 

would be expected to result.  Currently, no major construction projects are occurring, and no new 

county roads are planned within the vicinity of the proposed HEP.   

 

8.10.2.2 Local Setting 

 

Local Roadways.  The LOS criteria for local roadway intersections, as defined in 

the circulation element of the City of Hanford General Plan (City of Hanford Community 

Development Department, 1994), are identified in Table 8.10-3.  These LOS criteria differ from 

those established by Caltrans for highways; however, LOS C and D remain acceptable for 

planning purposes, whereas LOS E and F are considered unacceptable. 

 

Table 8.10-3.  City of Hanford Level of Service Definitions 
 

LOS 
 

Description 
Average Vehicle to Capacity 

Ratio 
A Free flow; insignificant delays 0.0 – 0.59 
B Stable operation; minimal delays 0.6 – 0.69 
C Stable operation; acceptable delays 0.7 – 0.79 
D Approaching unstable; queues develop 

rapidly but no excessive delays 
0.8 – 0.89 

E Unstable operation; significant delays 0.9 – 0.99 
F Forced flow; jammed conditions 1+ 

Source: City of Hanford Community Development Department, 1994. 
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The roadways that would provide access to the proposed HEP site are described 

in Table 8.10-4, which identifies the roadway classification, average daily traffic volume, 

roadway capacity, and existing LOS of each roadway affected by the HEP.  (See Figure 8.10-3 

for annual average daily traffic volumes.)  Overall, the rated LOS on almost all of these local 

roadways is free-flowing operating conditions (LOS A).  The following data are not available 

from the City of Hanford for these roads: peak-hour LOS, annual average daily truck traffic, and 

truck traffic counts.   

 

Table 8.10-4.  1994 Traffic Characteristics of Local Roadways in the Immediate Vicinity 
of the GWF Hanford Energy Park 

Roadway Location 
Roadway 

Classification 
Average Daily 

Traffic Volume 
Roadway 
Capacity LOS 

Idaho Avenue 11th Ave. to 10th Ave. Arterial, 2 lane 1,300 12,000 A 
 10th Ave. to 9th Ave. Arterial, 2 lane 500 9,000 A 
 9th Ave. to State Route 43 N/A N/A N/A N/A 

 
11th Avenue Idaho Ave. to Iona Ave. Arterial, 2 lane 3,500 12,000 A 
 Iona Ave. to Houston Ave. Arterial, 2 lane 4,500 12,000 A 
 Houston Ave. to Hanford-

Armona Rd. 
Arterial, 2 lane 7,700 12,000 B 

 Hanford Armona Rd. to State 
Route 198 
 

Arterial, 4 lane 
with median 

11,900 30,000 A 

10th Avenue Idaho Ave. to Iona Ave. Arterial, 2 lane 1,700 12,000 A 
 Iona Ave. to Houston Ave. Arterial, 2 lane 3,500 12,000 A 
 Houston Ave. to Hanford-

Armona Rd. 
Arterial, 2 lane 7,100 12,000 A 

 Hanford Armona Rd. to State 
Route 198 

Arterial, 2 lane 8,600 15,000 A 

Source:  VPC, 1994. 
 
LOS = Level of Service 
N/A  = not available 

 

According to the Kings County Public Works Department, Hanford does not have 

weight and load limits or capacity levels for city roadways (Butts, 2000).  According to Caltrans, 

the weight and load limitations for state highways apply to county roadways if the county does 

not specify its own limitations.  As such, all the local and regional roadways to be used during 

the construction and operation of the HEP are subject to a load limit of 80,000 pounds per truck 

(Henneke, 1999).  These weight and load limitations are specified in the California Vehicle Code 

Section 35780, the California Street and Highways Code Sections 117 and 660–711, and 21 

California Code of Regulations 1411.1 to 1411.6. 
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Vehicles used during project construction that are over-sized, over-weight, over-

width, or over-length will require a transportation permit from the City of Hanford and Caltrans 

(Butts, 2000).  The transporters (i.e., trucking companies) are responsible for obtaining the 

necessary transportation permits.  The City of Hanford permits are issued by the Public Works 

Department, and Caltrans permits are issued within two to three hours of receipt of the 

application (Cavanaugh, 1999). 

 

Local Railroad Facilities.  Three railroad companies run lines through the City 

of Hanford.  The San Joaquin Valley Railroad runs east/west, and the Burlington Northern & 

Santa Fe Railway runs north/south.  The Burlington Northern railroad tracks pass directly by the 

HEP site.  Amtrak, a passenger railroad company, runs north/south through Hanford as well 

(Stowe, 2000).  

 

8.10.3 Environmental Consequences 

 

8.10.3.1 Significance Criteria 

 

According to the California Energy Commission (CEC) Staff Application for 

Certification (AFC) Instructions and those set forth in Appendix G of the California 

Environmental Quality Act (CEQA) Guidelines, a project results in a significant effect when it 

will: 

 

• Cause a substantial increase in traffic in relation to the existing traffic load 
and capacity of the street system; 

 
• Cause a substantial deterioration of the roadway surface as a result of 

construction activities; 
 

• Substantially increase the traffic delay experienced by drivers; 
 

• Substantially alter present patterns of circulation or movement; or 
 

• Cause traffic hazards for pedestrians or operators of motor vehicles or 
bicycles. 
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Other potentially significant impacts would include inability to comply with 

federal and state regulations governing the transportation of hazardous materials and generation 

of traffic volumes that violate local LOS standards.  State and local concerns with regard to 

traffic analysis focus on avoiding a degradation of public highways/road service below an 

adopted LOS.  Both Caltrans and the City of Hanford consider LOS D and above to be 

acceptable for planning purposes; any roadway operating at LOS E or F is considered 

unacceptable, and such conditions must be mitigated to an acceptable LOS. 

 

8.10.3.2 Construction Phase Impacts 

 

The following methods and assumptions were used to estimate the construction 

phase traffic impacts associated with the HEP site, the proposed transmission route, and the 

proposed switching station. 

 

Construction of the HEP will occur over an estimated 14 to 16 months.  The 

project will require a total construction workforce of 89 workers on average, assuming a Monday 

through Saturday workweek.  All workers are assumed to be nonlocal workforce (refer to 

Section 8.8 [Socioeconomics]).  During the peak construction period, an estimated 129 

construction workers (all nonlocal), on average, will be required for the HEP.  The workforce 

vehicle trips associated with the construction were calculated based on these assumptions.   

 

Construction Workforce Vehicle Trips.  Table 8.10-5 summarizes the vehicle 

origins and distribution (by county) of the daily average and peak construction workforce.  Table 

8.10-6 presents the projected number of daily average and peak vehicle trips to be generated by 

the construction of the HEP. 
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Table 8.10-5.  Construction Workforce Distribution* 

 
 

Vehicle Origin 

Daily 
Distribution 

of Workforce 

Daily 
Average 

Workforce 

Peak 
Distribution 

of 
Workforce 

Peak Average 
Workforce 

Bakersfield/Kern 
County 
 

60% 53 60% 77 

Fresno/Fresno 
County 
 

40% 36 40% 52 

Total 100% 89 100% 129 
*The peak construction work force is based on month 11 (of the month 8 through month 12 peak construction period). 

 

Table 8.10-6.  Total Daily Construction-Related Vehicle Trip Generationa 
Origin of Trip 

Distribution to/from 
Project Site 

Trip 
Distributionb 

Average 
Workforce

Average 
Vehicle 
Trips 

Peak 
Workforce 

Peak 
Vehicle 
Trips 

Bakersfield/Kern 
County 
 

60% 42 84 62 124 

Fresno/Fresno 
County 
 

40% 29 58 42 84 

Total 100% 71 142 104 208 
a  This analysis assumes that 20% of the workforce will carpool.  
b Combination of construction and contractor labor force characteristics. 

 

The average daily workforce is assumed to be 89 workers and 20%, or 18 

workers, are assumed to carpool.  As shown in Table 8.10-6, the remaining 71 workers are each 

assumed to drive separate vehicles to the HEP site, making two trips per day (one round-trip 

between home and the site).  Consequently, construction of the HEP would result in a total of 

142 vehicle trips per day on average and an estimated 208 vehicle trips per day during the peak 

construction period.  Parking for construction site personnel and visitors is assumed to be 

provided in an area on or adjacent to the HEP site. 

 

Preferred Travel Routes of Construction Workers:  The preferred travel routes of 

the construction workers for the HEP are as follows: 
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• Bakersfield/Kern County.  The route preferred by construction workers 
commuting from south of Hanford is assumed to be north on SR 99 and 
continuing west on SR 198.  Workers would exit south on 10th Ave. and 
continue west on Idaho Ave.  

 
• Fresno/Fresno County.  Workers traveling south from Fresno/Fresno County 

would take either SR 99 or SR 41.  They would then connect with SR 198 and 
travel west or east, respectively.  To reach the HEP site, workers would head 
south on either 10th Ave. or 11th Ave. and then take Idaho Ave. to the 
construction site.  

 

Impacts of Construction Workforce Traffic on State Routes:  Construction 

workforce traffic would generally occur between 5:00 a.m. and 6:00 a.m. and between 6:00 p.m. 

and 7:00 p.m. 

 

Using the travel pattern assumptions described above, Table 8.10-7 presents the 

estimated effect of the HEP on state routes in the vicinity of the HEP as a result of the 

construction workforce commuting to and from the construction site.  During the peak 

construction period (estimated to occur from month 8 through month 12 after initiation of the 

project), construction-related vehicle traffic will increase traffic on state routes by less than 1%.  

This traffic impact is not considered significant because the HEP would not lower the existing 

LOS of local highways.  Also, the construction-related increases would be short term, occurring 

mostly during the peak construction period.   

 

Impacts of Construction Workforce Traffic on Local Roads:  The local roads that 

provide access from the state routes to the HEP site will be more affected than the state routes by 

construction workforce traffic commuting to and from the construction site.  The projected peak 

vehicle trips per day and average vehicle trips per day are presented below in Table 8.10-7.  

During the peak construction period, traffic is estimated to increase by up to 8% on Idaho Ave.  

On average, construction-related traffic generated by the workforce will result in an additional 71 

vehicles per day (an increase of up to 5% over present conditions) on local roads.  Traffic 

increases on local roadways would generally occur between 5:00 a.m. and 6:00 a.m. and again 

between 6:00 p.m. and 7:00 p.m.  As shown in Table 8.10-7, with these traffic increases the 
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projected peak LOS would still remain at LOS A.  These minor increases would be short term, 

occurring mostly during the peak construction period. 

 

Table 8.10-7.  Distribution of Construction-Related 
Traffic on State Routes and Local Roadways 

Highway/Roadway 
Existing 
AADT 

Existing 
LOS 

Projected 
Peak 

Vehicle 
Trips/Day 

Peak 
Increase 

(%) 
Projected 
Peak LOS 

Projected 
Average 
Vehicle 

Trips/Day 

AADT 
percent 
Increase 

State Route 99        
Jct. Rte. 198 39,000 D 83 <1 D 57 <1 
State Route 99        
Jct. Rte. 43 59,000 D 21 <1 D 15 <1 
State Route 43        
Jct. Rte. 198 7,600 B 21 <1 B 15 <1 
State Route 198        
10th Ave. 14,500 D 83 <1 D 57 <1 
State Route 198        
11th Ave. 13,500 D 21 <1 D 15 <1 
10th Ave.         
Idaho Ave. 1,700 A 83 5 A 57 3 
11th Ave.        
Idaho Ave. 3,500 A 21 <1 A 15 <1 
Idaho Ave. 
Btw 10th Ave. and 
11th Ave. 

 
1,300 

 
A 

 
104 

 
8 

 
A 

 
71 

 
5 

AADT = Annual average daily traffic 
LOS = level of service 

 

Construction Equipment and Material Deliveries.  Construction of the HEP 

will require the use and installation of heavy equipment and associated systems.  According to 

the current construction schedule, heavy equipment will most likely be delivered during months 

6 and 7 of the construction period and would amount to a total of 25 truck trips.  However, 

construction materials (such as concrete, wire, pipe, cables, fuel, and reinforcing steel) will be 

delivered continuously to the site via trucks.  An estimated 1,507 total truck deliveries will be 

made to the HEP site over the course of the construction period (see Section 2.0).  Deliveries 

would typically occur between 6:00 a.m. and 6:00 p.m. on weekdays.  Most of these materials 

are assumed to be transported from either Bakersfield or Los Angeles. 

 

The vehicles used to transport heavy equipment and construction materials will 

require transportation permits when they exceed the size, weight, width, or length thresholds set 

forth in Section 35780 of the California Vehicle Code, Sections 117 and 660–711 of the 
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California Streets and Highways Code, and Sections 1411.1 to 1411.6 of the California Code of 

Regulations.  Affected vehicles will be required to obtain transportation permits from the City of 

Hanford and the California Department of Transportation (Caltrans). 

 

Of the 1,507 truck trips estimated to be needed during construction, it is expected 

that 225 to 250 deliveries will consist of consumables and supplies.  Months 5 and 6 of 

construction will likely have the greatest number of material deliveries (approximately 25 

deliveries per month).  Approximately one-half of these consumable material deliveries will 

include some amount of hazardous materials (solvents, lube oils, paint, paint thinners, adhesives, 

batteries, construction gases, etc.) in their original manufacturer containers.  

 

Of the estimated 112 to 125 truck deliveries with hazardous materials, total 

quantities of hazardous materials and subsequent public risk should be relatively low.  The only 

deliveries with large amounts of hazardous materials would be lube oils for the combustion 

turbines, transformer oil, structural paints, weekly or biweekly deliveries of fuels for 

construction equipment, initial stocking of construction gases, and weekly or biweekly deliveries 

of construction gases.  Hazardous wastes would be sent from the site to treatment or disposal 

facilities on a biweekly or monthly basis.  Proper containers and transportation procedures that 

conform to applicable Caltrans requirements will be used for all material and waste shipments 

(i.e., 49 CFR Chapters II, III; California Vehicle Code Section 31300, et seq.).  

 

Distribution of Truck Traffic and Routes of Travel:  The HEP is estimated to 

generate approximately 1,507 total truck deliveries to the construction site over the 14- to 16-

month construction period (an average of approximately 107 truck deliveries per month).  

Assuming an average of 24 workdays per month and two trips (1 round-trip) for each truck 

delivery, the HEP would involve, on average, approximately 9 truck trips per day. 

 

This analysis assumes that an estimated 60 percent (5 truck trips) of the daily 

truck deliveries would originate in Bakersfield and that truck drivers would use SR 99 north and 

take SR 198 west.  Truck deliveries would then exit south on 11th Ave. and head east on Idaho 

Ave. to the HEP site. 
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The remaining 40 percent (4 truck trips) of equipment deliveries are assumed to 

originate from Fresno County; drivers would use SR 99 south to SR 198 west, exit south on 11th 

Ave. and proceed to the HEP site. 

 

Impacts of Truck Traffic on State Routes:  The average increase of 9 additional 

truck trips on state routes in the HEP area is minor compared with existing truck traffic on these 

routes (see Table 8.10-2) and will represent a minimal increase in truck traffic along the 

proposed routes of travel.  Consequently, the impact of truck traffic on state routes is considered 

less than significant. 

 

Impacts of Truck Traffic on Local Roads:  The average increase of 9 truck trips 

per day on local roads is considered minor compared with existing truck traffic on these roads 

and will represent a minimal increase in truck traffic along the proposed routes of travel (i.e.,  

11th Ave. and Idaho Ave.).  Due to the size and weight of these trucks, the increase in truck 

traffic will contribute to wear on the roads and will increase the need for regular roadway 

maintenance.  However, the increase in project-related roadway wear and tear is not considered 

significant. 

 

Construction debris and small quantities of hazardous wastes will be generated 

during construction (see Section 8.13 [Waste Management]).  During construction, a minimal 

number of truck trips per month will be required to haul waste for disposal.  Transportation of 

hazardous materials to and from the HEP site will be conducted in accordance with California 

Vehicle Code Section 31300 et. seq., as Kings County does not have local ordinances regulating 

the transportation of hazardous materials.  Because the transport of hazardous wastes will be 

conducted in accordance with the relevant transportation regulations, no significant impact is 

expected. 

During the construction of the HEP, a number of major equipment components 

will be delivered to the site by rail.  The rail-delivered equipment list will be as follows: 

 

• Combustion Turbine Generator; 
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• Heat Recovery Steam Generator; and 

 
• Condenser. 
 

Because of the limited number of rail deliveries, no impacts to existing rail service or resources 

will occur.  

 

8.10.3.3 Operations and Maintenance Phase Impacts 

 

Impacts on Local Roads.  The operation of the HEP will not require additional 

full-time personnel.  Personnel at the adjacent existing GWF facility will operate the HEP.  

Therefore, no additional vehicle trips per day will be generated as a result of the HEP.  However, 

potential long-term traffic impacts are associated with the delivery of hazardous and 

nonhazardous materials to the HEP site and the hauling of waste generated during HEP 

operations. 

 

During the operation of the proposed HEP, a minimal number of hazardous 

materials deliveries would be made to the HEP site.  The hazardous materials to be delivered to 

the HEP site will include 7 to 8 truck deliveries per month of aqueous ammonia; 2 truck 

deliveries per month of sodium hypochlorite; 1 truck delivery per month of Nalco water 

treatment chemicals; 1 truck delivery every three months of process gases (nitrogen, nitric oxide, 

and carbon monoxide); and 1 truck delivery per year of each of the following: liquid carbon 

monoxide, liquid nitrogen, diesel fuel, and combustion turbine generator waterwash soap.  The 

anticipated travel routes for hazardous materials delivery from both the Fresno area and the 

Bakersfield area will be along SR 99, SR 198, and 11th Ave. and Idaho Ave.  

 

Some of the hazardous materials generated at the proposed HEP site during plant 

operations will be transported to a Class I landfill for disposal or transported off-site for 

recycling.  It is estimated that hazardous wastes generated at the site will be transported off-site 

for disposal about once every 90 days by licensed hazardous waste transporters.  Overall, the 

number of transport trips would be minimal. 



8.10 TRAFFIC AND TRANSPORTATION 

SPPE  May 2000 
GWF Hanford Energy Park 
S:\GWF\8.10.doc 

8.10-22 

 

The traffic associated with the operation of the transmission line would be 

minimal and would be limited to preventive maintenance vehicles or repair vehicles required in 

the event of damage to the lines.  The operations- and maintenance-related traffic generated by 

the HEP for the transmission line would be less than significant. 

 

Impacts on Local Railroads.  Facility operation is not anticipated to include any 

routine or periodic deliveries via local or regional railroads.  Because any such deliveries would 

be nonroutine and limited, no adverse impacts to rail services will occur. 

 

8.10.3.4 Cumulative Effects 

 

As described above, the available capacity of the regional state routes serving the 

Kings County area shows that the regional transportation system has ample capacity to 

accommodate the traffic resulting from the proposed construction and operation of the HEP.  

There are no other known proposed projects whose workforce and/or material deliveries would 

concurrently travel the same state routes and local roadways.  Therefore, there are not any 

significant cumulative traffic impacts. 

 

8.10.3.5 Potential Indirect Effects 

 

The potential indirect effects of the HEP are effects that result from the 

implementation of the project but are not directly related to the project itself.  Because the HEP 

will be a provider of steam for the Kings Industrial Park, other companies may want to locate in 

the park to take advantage of the availability of steam.  Although no other projects are planned 

for the Kings Industrial Park, the effects of the expansion of the industrial park have already 

been analyzed by the City of Hanford’s EIR (VPC, 1994), and other future project effects would 

be analyzed through the CEQA review process. 
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8.10.4 Mitigation Measures 

 

8.10.4.1 Construction Phase 

 

Implementation of the HEP would add a moderate amount of traffic to state routes 

and local roadways during the peak construction period.  However, because existing roadway 

capacity is adequate, these project-related traffic increases would not result in significant 

impacts.  Therefore, no construction-related mitigation measures are required for the HEP. 

 

8.10.4.2 Operations and Maintenance Phase 

 

The operations-related traffic associated with the HEP is considered to be 

minimal; state routes and local roadways have adequate capacity to accommodate operations-

related traffic.  Consequently, no operations-related mitigation measures are required for the 

HEP. 

 

8.10.5 Involved Agencies and Contacts 

 

Agency Contact Telephone 
Kings County Association of 
Government, Planning Department 
 

Dennis Mills (559) 582-3211 x2670 

Hanford Planning Department 
 

John Stowe (559) 585-2580 

Kings County Public Works 
Department 
 

Richard Butts (559) 585-2557 

Hanford Public Works Department 
 

Theresa Zak (559) 585-2550 

California Department of 
Transportation 

Larry Waggle (916) 653-1655 
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8.10.6 Compliance with Laws, Ordinances, Regulations, and Standards 

 

All applicable LORS and the administering agencies are summarized in Table 

10.0-1 in Section 10.0.  Table 8.10-8 describes how the HEP will comply with all applicable 

LORS pertaining to traffic and transportation impacts. 

 
Table 8.10-8.  Compliance With Laws, Ordinances, Regulations, and Standards 

Authority Administering Agency Requirements Compliance 
49 CFR, Chapter II, 
Subchapter C and 
Chapter III, 
Subchapter B 

U.S. Department of 
Transportation and 
California Department of 
Transportation (Caltrans) 
 

Requires proper handling 
and storage of hazardous 
materials during 
transportation. 

Project and transportation will 
comply with all standards for 
the transportation of hazardous 
materials. 
 

California Vehicle 
Code Section 35780; 
California Streets & 
Highways Code 
Sections 660–711; 21 
CCR 1411.1–1411.6 
 

Caltrans Requires permits for any 
load that exceeds Caltrans 
weight, length, or width 
standards for public 
roadways. 

Transportation permits will be 
obtained by transporters for all 
overloads, as required. 

California Streets & 
Highways Code 
Sections 117, 660–711 

Caltrans Requires permits from 
Caltrans for any roadway 
encroachment during truck 
transportation and delivery. 
 

Encroachment permits will be 
obtained by transporters, as 
required. 

California Vehicle 
Code Section 31300 et 
seq. 

Caltrans Requires transporters to 
meet proper storage and 
handling standards for 
transporting hazardous 
materials on public roads. 

Transporters will comply with 
standards for transportation of 
hazardous materials on state 
highways during construction 
and operations. 
 

Circulation Element of 
the City of Hanford 
General Plan  

City of Hanford 
Community Development 
Department  

Specifies long-term 
planning goals and 
procedures for 
transportation infrastructure 
system quality in City of 
Hanford. 
 

Project will comply with goals 
and policies for city 
transportation and traffic 
system. 

Circulation Element of 
the Kings County 
General Plan 

Kings County Planning 
Department 

Specifies long-term 
planning goals and 
procedures for 
transportation infrastructure 
system quality in Kings 
County. 
 

Project will comply with goals 
and policies for county 
transportation and traffic 
system. 

Kings County 
Hazardous Waste 
Management Plan 

Kings County Planning 
Department 

Specifies goals for the safe 
and effective transfer of 
hazardous wastes through 
the county. 

Project will comply with goals 
and policies for county 
transportation and traffic 
system. 

CCR = California Code of Regulations 
CFR = Code of Federal Regulations 
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8.11 Visual Resources 

 

This section analyzes the potential for the proposed GWF Hanford Energy Park 

(HEP) to cause impacts on the visual resources in the project vicinity and its regional context.  

This analysis is conducted in accordance with California Energy Commission (CEC) guidelines 

for preparing visual impact assessments and the methodology developed by the Federal Highway 

Administration (FHWA).  The analysis also conforms with the documentation requirements of 

the California Environmental Quality Act (CEQA). 

 

Section 8.11.1 presents the applicable laws, ordinances, regulations, and standards 

(LORS).  Section 8.11.2 describes the affected environment of the HEP site and the transmission 

line.  Section 8.11.3 discusses the environmental consequences associated with the HEP and the 

significance criteria used in this analysis.  Section 8.11.4 addresses the cumulative impacts for 

the HEP. 

 

8.11.1 Laws, Ordinances, Regulations, and Standards 

 

Conformance with applicable LORS is discussed in this section and summarized 

in Table 10-1. 

 

8.11.1.1 Federal 

 

No federal LORS concerning visual resources are applicable to the HEP. 

 

8.11.1.2 State 

 

The criteria used to determine whether a project-related visual impact is 

significant are presented in Appendices G and I of the CEQA Guidelines.  Visual impacts are 

significant if a project has a “substantial, demonstrable, negative aesthetic effect” or if it results 
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in “the obstruction of any scenic vista or view open to the public, or result[s] in the creation of an 

aesthetically offensive site open to public view.” 

 

In addition, the CEC Guidelines (CEC, 1997) consider visual impacts significant 

if the project: 

 

• Conflicts with local guidelines or goals related to visual quality; 
 
• Alters the existing natural viewsheds, including changes in natural terrain; 
 
• Alters the existing visual quality of the region or eliminate visual resources; 
 
• Increases light and glare in the project vicinity, particularly night-time glare; 
 
• Results in backscatter light into the night-time sky; or 
 
• Results in a reduction of sunlight or the introduction of shadows in 

community areas. 
 

8.11.1.3 Local 

 

Kings County has no specific policies on visual or aesthetic resources that apply 

to the HEP.  However, scenic resources are addressed in the open space element of the Kings 

County General Plan, which is implemented by the Kings County Planning Department (Kings 

County Planning Department, 1998).  This element of the Kings County General Plan requires 

public notification and review of any projects that could adversely impact visual resources.  The 

HEP is consistent with the land use designation for the area; therefore, the HEP is considered 

consistent with the General Plan requirements and the associated visual resource planning 

purposes.   

 

The City of Hanford does not have any specific LORS relating to visual impacts.  

However, the HEP will be subject to local building codes. 
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Numerous methods have been developed to characterize the scenic quality of a 

viewscape and the viewer response to that resource.  A standard approach to visual analysis is 

the one adopted by the FHWA.  This approach employs the criteria of vividness, intactness, and 

unity (FHWA, 1983; Dunne and Leopold, 1978; Jones et al., 1975).  These criteria are defined as 

follows: 

 

• Vividness is the visual power or memorability of landscape components as 
they combine in visual patterns. 

 
• Intactness is the visual integrity of the natural and artificial landscape and its 

freedom from encroaching elements.  This factor can be present in urban and 
rural landscapes as well as in natural settings. 

 
• Unity is the visual coherence and compositional harmony of the landscape 

considered as a whole.  Unity frequently attests to the careful design of 
individual components in an artificial landscape. 

 

Visual quality is evaluated based on the relative degree of vividness, intactness, 

and unity apparent in a viewscape, as modified by its visual sensitivity.  High-quality views are 

highly vivid and relatively intact and exhibit a high degree of visual unity.  Low-quality views 

lack vividness, are not visually intact, and possess a low degree of visual unity.  The measure of 

the quality of a view must be balanced by the overall sensitivity of the viewer. 

 

Aesthetic sensitivity is described in terms of viewer activity, awareness, and 

visual expectations in relation to the number of viewers and the viewing duration.  For example, 

commuters and nonrecreational travelers generally have fleeting views and tend to focus their 

attention away from surrounding scenery and onto commute traffic.  For this reason, a viewer 

group composed of commuting travelers is generally considered to have low aesthetic 

sensitivity.  Residential viewers typically have extended viewing periods and are generally 

concerned about changes in the views from their homes.  As a group, residential viewers are 

considered aesthetically sensitive. 

 

The visibility and visual dominance of landscape elements are described with 

respect to their placement within the field of view.  Foreground elements are features nearest to 
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the viewer, and background elements are features at a great distance from the viewer.  The 

middle ground portion of a view is intermediate between the foreground and the background.  A 

viewshed is defined as all the surface area visible from a particular location or a sequence of 

locations (e.g., roadway or trail) (FHWA, 1983). 

 

8.11.2 Affected Environment  

 

The HEP is located at the southern edge of the Hanford city limits within the 

Kings Industrial Park.  The Industrial Park is located in a rural area characterized by heavy 

industry and very few residences or other aesthetically sensitive land uses.  This section presents 

descriptions of the HEP site, its characteristics, and the visibility of the project components to 

nearby viewer groups. 

 

Figures 8.11-1 through 8.11-9 provide a map, photos, and photosimulations that 

depict the conditions at the HEP site and the proposed and alternate transmission routes before 

(current conditions) and after construction.  (The photosimulations use best available information 

to show conditions after construction.)  Figure 8.11-1 presents a viewshed map of the study area.  

Figures 8.11-2 through 8.11-7 include actual site photos and associated photosimulations from 

six view points within the study area.  Figures 8.11-8 and 8.11-9 are actual site photos and 

associated photosimulations of the proposed and alternate transmission routes, respectively, as 

viewed from Jackson Avenue.  

 

8.11.2.1 Description of the HEP Site 

 

The HEP project site is located in California in the south-central portion of the 

greater San Joaquin Valley.  The Hanford region of the valley is an expansive flatland with a 

strong rural and agricultural character.  The HEP site is located on the southern border of the  
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Figure 8.11-2b.
Photosimulation of the Proposed HEP Site after Construction

(Looking North 1)
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Figure 8.11-2a.
Proposed HEP Site before Construction

(Looking North 1)
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Figure 8.11-3b.
Photosimulation of the Proposed HEP Site after Construction

(Looking North 2)
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Figure 8.11-3a.
Proposed HEP Site before Construction

(Looking North 2)
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Figure 8.11-4b.
Photosimulation of the Proposed HEP Site after Construction

(Looking Northwest)
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Figure 8.11-4a.
Proposed HEP Site before Construction (Looking Northwest)
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Figure 8.11-5b.
Photosimulation of the Proposed HEP Site after Construction

as Viewed from 10th Avenue (Looking West)
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Figure 8.11-5a.
Proposed HEP Site before Construction

as Viewed from 10th Avenue (Looking West)
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Figure 8.11-6b.
Photosimulation of the Proposed HEP Site after Construction

as Viewed from 10th Avenue (Looking Northwest)
[Note: HEP Site Not Visible from this Viewpoint]
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Figure 8.11-6a.
Proposed HEP Site before Construction

as Viewed from 10th Avenue (Looking Northwest)

8.11 VISUAL RESOURCES

May 2000SPPE

GWF Hanford Energy Park

S:\GWF\8.11.doc

8.11-10



GWF Hanford Energy Park

Figure 8.11-7b.
Photosimulation of the Proposed HEP Site after Construction

as Viewed from 11th Avenue (Looking East)
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Figure 8.11-7a.
Proposed HEP Site before Construction

as Viewed from 11th Avenue (Looking East)
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Figure 8.11-8b.
Photosimulation of the Proposed Switchyard after Construction

as Viewed from Jackson Avenue (Looking East)
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Figure 8.11-8a.
Site of Proposed Switchyard before Construction
as Viewed from Jackson Avenue (Looking East)
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Figure 8.11-9b.
Photosimulation of Alternate Switchyard after Construction as Viewed
from the Corner of Jackson Avenue and 11th Avenue (Looking North)
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Figure 8.11-9a.
Site of Alternate Switchyard before Construction as Viewed

from the Corner of Jackson Avenue and 11th Avenue (Looking North)
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Figure 8.11-9c.
Photosimulation of the PG&E Double Circuit Loop Configuration

after Construction as Viewed from the Corner of
Jackson Avenue and 11th Avenue (Looking North)
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Kings Industrial Park in the City of Hanford.  This site is at the southern border of the city limits, 

approximately four miles south of downtown Hanford.  Population density in the vicinity of the 

HEP site is extremely low, with no residences within 0.5 miles of the site.  Most residences in 

the vicinity of the proposed HEP site are in scattered ranch-style homes on expansive parcels 

ranging up to several hundred acres. 

 

The HEP site is located directly east of the existing GWF Hanford cogeneration 

plant in the Kings Industrial Park.  Other industrial uses in the immediate vicinity of the HEP site 

include the Pirelli-Armstrong tire factory, located immediately south of the HEP site across 

Idaho Avenue, the Del Monte tomato processing factory, located approximately three-quarters of 

a mile south of the HEP site, the Verdugal Brothers fertilizer plant, located approximately one-

quarter of a mile to the northwest of the HEP site, an aggregate plant adjacent to the Verdugal 

Brothers facility, the Burlington Northern & Santa Fe (BNSF) railroad corridor, located directly 

east of the HEP site, and a large cotton warehousing complex on the other side of the railroad 

tracks.  The IRC grain processing facility is located adjacent to Pirelli-Armstrong on the eastern 

side of the railroad tracks.  The Kings Industrial Park extends approximately two miles north of 

the HEP site and includes other industrial uses such as a Cargill grain facility and the City of 

Hanford Wastewater Treatment Plant.  Further to the west, east, and south of the Kings Industrial 

Park, open farmland or grassland characterizes the area.  Moderately dense residential housing is 

located further north toward the downtown area. 

 

8.11.2.2 Characteristics of the HEP Site 

 

The HEP site, which is bordered on the south by Idaho Avenue, is similar to many 

of the previously disturbed, undeveloped parcels within Kings Industrial Park.  The HEP site is 

relatively flat and covered with low-lying vegetation, which consists of a mix of weeds, natural 

grasses, and tumbleweed.  There is some evidence of previous agricultural use of the site, 

including an abandoned water well and irrigation pump near the southeastern corner of the 

parcel.  Two 20- to 30-foot-tall wood poles carrying electric service to the pump are also located 

on the property.  On the eastern fringe of the property, unused 20- to 30-foot-tall wooden 
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telegraph poles are located approximately every 50 to 100 feet within the western border of the 

railroad corridor.  The existing GWF Hanford cogeneration plant is an intensively developed 

industrial parcel directly to the west of the HEP site.  Current conditions at the HEP are shown in 

Figures 8.11-2a, 8.11-3a, 8.11-4a, 8.11-5a, 8.11-6a, and 8.11-7a. 

 

The proposed transmission route travels east along Idaho Avenue, then south 

along the BNSF railroad corridor to the proposed switchyard near the intersection of Jackson 

Avenue and the BNSF railroad tracks.  This portion of Idaho Avenue has a strong industrial 

character, with Pirelli-Armstrong to the south and the existing GWF cogeneration plant to the 

north.  The BNSF tracks are raised approximately 4 to 6 feet above the surrounding grade.  

Because of the flatness of this corridor and its location relative to parallel streets (11th Avenue to 

the west and 10th Avenue to the east), the corridor is barely visible from 10th Avenue.  The view 

of the corridor from 11th Avenue is almost completely obstructed by the Pirelli-Armstrong and 

Del Monte factories.   

 

The alternate transmission route travels west on Idaho, then south along the 

eastern edge of 11th Avenue to the alternate 115-kilovolt (kV) switchyard at the corner of 11th 

and Jackson Avenues.  The alternate route would be visible to the infrequent traffic along 11th 

Avenue.  The Pirelli-Armstrong and Del Monte industrial developments and existing power lines 

on the east side of 11th Avenue dominate this corridor.  The Lakeside Ditch and agricultural land 

are located on the east side of 11th Avenue. 

 

8.11.2.3 Visual Resources in the Vicinity of the HEP Site 

 

Because of the flatness of the area near the HEP site, low-lying vegetation, and 

intervening industrial development, views of the HEP site are largely limited to those associated 

with through traffic or industrial tenants on the immediately surrounding surface streets.  These 

streets include 11th Avenue to the west, Idaho Avenue at the southern border of the HEP site, 

10th Avenue to the east, and Iona Avenue to the north.  Views of the area generally have low 

vividness due to their minimal diversity and interest.  The intactness and unity of views of the 
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area are low to moderate due to the presence of industrial/commercial buildings in the vicinity of 

the HEP site as well as the existing overhead transmission lines. 

 

8.11.2.4 Visibility of the HEP 

 

The HEP will include an 80-foot-tall exhaust stack from the heat recovery steam 

generator (HRSG), a 40-foot-tall exhaust stack from the auxiliary boiler, and three 35-foot-tall 

cooling tower cell exhausts.  In addition, the HRSG and the combustion turbine inlet air structure 

will each be approximately 50 feet tall.  Although these structures are substantially above grade 

level, the surrounding flat topography will cause views of the site to be relatively limited.  

Directly adjacent land uses are industrial in nature, and the most frequent viewers of the facility 

will be workers in the area who are already accustomed to the industrial setting.  These viewers, 

as a group, have a lower level of visual sensitivity than residents.  Figures 8.11-2b, 8.11-3b, and 

8.11-4b show photosimulations of ground level views of the HEP from Idaho Avenue. 

 

Local residents who view the HEP will most likely be traveling either north or 

south on 11th Avenue or 10th Avenue on their way to or from the downtown area.  Traffic on 

Idaho Avenue between 10th and 11th Avenues is largely limited to workers accessing the local 

industries.  Of these routes, 10th Avenue is by far the most frequently traveled.  Views of the 

HEP from 10th Avenue are difficult because of the distance to the HEP and the intervening 

industrial land uses to the south and west of the HEP site.  Figure 8.11-5a is the existing view of 

the HEP site looking west from 10th Avenue.  Figure 8.11-6a is the existing view of the HEP site 

heading north and looking northwest from 10th Avenue.  Views from 11th Avenue and 12th 

Avenue looking east are also possible, as the general area to the west of 11th Avenue is 

agricultural.  Figure 8.11-7a shows the existing view of the HEP site from 11th Avenue traveling 

south and looking east.  Figures 8.11-5b, 8.11-6b, and 8.11-7b show the respective 

photosimulations of the HEP site after construction from these locations. 

 

Proposed Transmission Route and Switchyard.  The HEP proposes to 

interconnect to the existing Henrietta-Kingsburg 115-kV transmission line via a single circuit 
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wood pole line traveling south along the BNSF right-of-way (ROW).  The proposed switchyard 

is located on a one-acre parcel immediately south of Jackson Avenue and west of the BNSF 

ROW.  The area to the south of this location is predominantly agricultural.  Immediately north of 

this site, across Jackson Avenue, is the Del Monte tomato processing factory.  A view of existing 

conditions at the proposed switchyard location, as seen from Jackson Avenue looking east, is 

shown in Figure 8.11-8a.  Figure 8.11-8b is a photosimulation of the proposed switchyard (after 

construction) that shows the transmission interconnection. 

 

Alternate Transmission Route and Switchyard.  The alternate transmission 

route interconnects to the Henrietta-Kingsburg line via a single circuit wood pole line traveling 

south on 11th Avenue.  The proposed location of the alternate switchyard is a one-acre parcel on 

the northeast corner of Jackson and 11th Avenues.  A view of the existing conditions at this 

location (looking north) is shown in Figure 8.11-9a.  Figure 8.11-9b is a photosimulation of the 

alternate switchyard (after construction) that shows the transmission interconnection. 

 

 Double Circuit Loop Transmission Alternative.  In the event that Pacific Gas 

and Electric Company (PG&E) constructs the transmission line, the transmission interconnection 

would follow the same alignment as the alternate transmission route described above.  However, 

in this case the line would be a double circuit line that would essentially loop the Henrietta-

Kingsburg 115-kV line through a new switchyard that would be located on the proposed HEP 

site.  Figure 8.11-9c is a photosimulation of the alternate PG&E double circuit loop 

configuration (after construction). 

 

8.11.3 Environmental Consequences  

 

8.11.3.1 Significance Criteria 

 

This section provides a summary of the key evaluation criteria used to identify 

adverse visual impacts. 
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• CEQA Section 15382 includes objects of aesthetic significance in defining 
“significant effect.”  CEQA Section 15064 stipulates that public perception 
must be considered in determining adverse views.  Visual resource impacts 
are defined as significant according to Appendix G of the state CEQA 
Guidelines if a project has a “substantial, demonstrable, negative aesthetic 
effect.”  

 

Appendix I of the CEQA Guidelines adds that an impact shall be considered 

significant if it results in “the obstruction of any scenic vista or view open to the public, or 

result[s] in the creation of an aesthetically offensive site open to public view.”   

 

According to the professional standards presented in the CEC Siting Regulations: 

Rules of Practice and Procedure and Power Plant Site Certification Regulations. (the CEC 

Guidelines) (CEC, 1997).  A project will normally be considered to have a significant impact on 

visual resources if it would significantly: 

 

• Conflict with local guidelines or goals related to visual quality; 
 
• Alter the existing natural viewsheds, including changes in natural terrain; 
 
• Alter the existing visual quality of the region or eliminate visual resources; 
 
• Increase light and glare in the project vicinity, particularly night-time glare; 
 
• Result in backscatter light into the night-time sky; or 
 
• Result in a reduction of sunlight or the introduction of shadows in community 

areas. 
 

8.11.3.2 Visual Effects 

 

This section describes the visual and aesthetic impacts associated with the HEP. 

 

Viewsheds.  The HEP and its associated components are proposed at a location 

adjacent to the existing GWF Hanford cogeneration plant in the Kings Industrial Park.  As 

discussed previously, the existing development includes such features as industrial facilities, 
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overhead transmission lines, well pumps, and storage tanks (see Figures 8.11-2a, 8.11-3a, 8.11-

4a, 8.11-5a, 8.11-6a, and 8.11-7a).  As shown in the photosimulations (Figures 8.11-2b, 8.11-3b, 

8.11-4b, 8.11-5b, 8.11-6b, and  8.11-7b), development of the HEP and its associated components 

at the site will introduce elements that generally have the same mass and height as other 

elements in the viewshed in the project vicinity.   

 

The proposed exhaust stacks and air filters are examples of the largest of the 

proposed structures.  The proposed HRSG exhaust stack is approximately 80 feet in height and 

11 feet in diameter.  In comparison, the existing GWF Hanford cogeneration plant includes a 

120-foot-high (40-foot-diameter) coke silo, a 72-foot-high (15-foot-diameter) fly ash silo, and a 

68-foot-high fluidized bed combustor.  The HEP also proposes a 40-foot-high auxiliary boiler 

exhaust stack, three 35-foot-tall cooling cell exhausts, and an inlet air structure at 50 feet tall.  As 

depicted in the photosimulations (Figures 8.11-2b, 8.11-3b, 8.11-4b, 8.11-5b, 8.11-6b, and 8.11-

7b) all buildings, tanks, and appurtenant structures at the HEP site will be painted in neutral 

earth tones that conform to the surrounding landscape and the color scheme of the existing GWF 

cogeneration plant. 

 

The HEP will not be readily visible to local residents who are traveling to and 

from the city of Hanford on 10th Avenue and 11th Avenue.  Figure 8.11-5b presents a 

photosimulation of the HEP site (after construction) as viewed from 10th Avenue (looking west), 

which is approximately half a mile away.  The HEP site will be barely visible from this roadway 

and will not represent a significant visual impact.  Figure 8.11-6b presents a photosimulation of 

the HEP site (after construction) as viewed from 10th Avenue (looking northwest).  The HEP 

site is not visible from this angle.  Figure 8.11-7b presents a photosimulation of the HEP site 

(after construction) as viewed from 11th Avenue (looking east).  Again, the HEP will not 

represent a significant visual impact, as the existing structures block most of the view of the HEP 

site.  Therefore, potential views of the HEP site by local residents are minor, and the HEP does 

not represent a significant visual impact for these viewers.   
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The HEP will be visible from Idaho Avenue after construction (Figures 8.11-2b, 

8.11-3b, and 8.11-4b).  However, traffic on Idaho Avenue between 10th Avenue and 11th 

Avenue is mostly limited to workers accessing the local industries.  These workers, as a group, 

are accustomed to the industrial setting and have a lower visual sensitivity than residents.  Thus, 

the views of the HEP from Idaho Avenue do not represent a significant visual impact.   

 

Light.  The HEP site will be illuminated to provide lighting for normal 

conditions.  Lights will be on each night for purposes of security and identification of the 

facility, and task lighting will be used as necessary.  Emergency lighting may be employed 

during occasional training events.  Light will be directed toward the interior of the plant to 

minimize off-site light and glare impacts.  To minimize backscatter light and maintain the 

current relatively low levels of ambient and fugitive light, and because the purpose of the 

lighting is to illuminate the surfaces and ground plane of the facility, the lighting fixtures will 

include shields and hoods to produce downcast.  

 

Glare.  Project components at the HEP site will primarily be constructed of 

painted steel.  Although a minimal number of features will have galvanized steel and aluminum 

surfaces, these materials and surfaces typically corrode, oxidize, and become dull within a few 

years of installation, depending on weather variability.  Because the potential for daytime glare is 

temporary (given the natural dulling of the surfaces and the lack of sensitive visual receptors in 

the area) glare impacts from the HEP site are considered less than significant. 

 

Summary.  Construction and operation of the HEP will not introduce elements 

into the local viewsheds that would be substantially different in character to adjacent 

development.  Nor will the HEP obstruct or intrude on any views.  The HEP will not diminish 

the vividness, intactness, or unity of the local viewsheds.  In addition, the activities associated 

with constructing the plant will not be incompatible with the industrial nature of the area and the 

existing presence of trucks and equipment.  
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In summary, the impacts from the construction and operation of the HEP are 

below the thresholds for significance pertaining to viewsheds, light and glare, and consistency 

with visual resource guidelines.  Using the methodology previously described, it was determined 

that the visual quality after the construction of the HEP will remain consistent with the existing 

conditions.  Views of the HEP site will have: 

 

• Low vividness due to a minimum of diversity, interest, or unique or sensitive 
features in the landscape and lack of distinct high-quality views; and 

 
• Low to moderate intactness and unity due to existing development in the 

Kings Industrial Park and the resultant visual effects of existing pumps, 
transmission lines, and other structures on the integrity of the local viewshed. 

 

Further, construction of the HEP will not substantially alter the low vividness and 

low to moderate intactness of the existing viewshed, particularly in the absence of sensitive 

viewers (residents).  Therefore, the impacts from the HEP on the visual resources in the study 

area are considered to be less than significant. 

 

Transmission Route.  The proposed transmission route will run 1.2 miles to 

interconnect to the existing Henrietta-Kingsburg 115-kV transmission line.  The 70-foot-high 

wood pole lines will be placed south along the BNSF ROW and will be slightly visible from 10th 

Avenue.  The pole lines will not be visible from 11th Avenue due to obstruction by the Pirelli-

Armstrong and Del Monte factories.  Figure 8.11-8b is a photosimulation of the proposed 

switchyard, showing the transmission interconnection, as seen from Jackson Avenue looking 

east.  The alternate route would be visible to the sparse traffic along 11th Avenue as the alternate 

transmission route goes south along 11th Avenue to Jackson Avenue.  Figure 8.11-9b is a 

photosimulation of the alternate switchyard, showing the transmission interconnection as seen 

from the corner of Jackson Avenue and 11th Avenue.  The final alternative, a double circuit loop 

configuration, which would be constructed by PG&E, is shown in Figure 8.11-9c.   

 

Neither the proposed nor the alternate transmission line and structures add new 

elements to the viewsheds along any portion of either alignment.  Because of the existing 
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overhead transmission lines and other industrial development, the proposed and alternate routes 

do not represent an intrusive element that would affect the intactness, unity, or vividness of area 

views.  Further, the aesthetic sensitivity of viewers within the study area is considered low due to 

the activity of the likely viewers and the fact that they are accustomed to industrial features in 

the area.  Finally, because of the industrial nature of the area and the common presence of trucks 

and equipment, construction of the transmission line will not be considered to have new or 

adverse effects on views. 

 

The transmission line will not have any illumination.  Therefore, impacts from 

light and glare are considered to be less than significant.   

 

For these reasons, the impacts from the transmission line associated with the HEP 

on the visual resources in the area are considered less than significant. 

 

8.11.4 Potential Cumulative and Indirect Impacts 

 

Cumulative adverse impacts to the visual resources in the local and regional 

vicinity of the HEP site would result from the combined implementation of the HEP and other 

planned or proposed industrial projects.  Currently, no other planned or proposed industrial 

projects are known in the Hanford vicinity.  

 

Indirect effects under CEQA may occur when implementation of a project will 

cause other predictable physical changes in the environment that are not directly associated with 

the project itself.  In the case of the HEP, the likely source of indirect effects would be the 

further expansion of Kings Industrial Park due to the increased availability of steam as a result of 

the HEP.  However, no other known projects are planned for Kings Industrial Park.  However, 

the potential effects of expansion in Kings Industrial Park have been analyzed by the city’s EIR 

and would be further analyzed through the CEQA review process.  

 

8.11.5 Mitigation Measures 
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The impacts of the HEP and its transmission line on visual resources are 

considered less than significant; therefore, no mitigation measures are needed. 

 

8.11.6 Agency Contacts 

 

Agency Contact Telephone 
City of Hanford Community 
Development Department 

Jim Beath 
Director 

(559) 585-2583 
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8.12 Hazardous Materials Handling 
 
This section reviews the hazardous materials that will be handled, used, and 

stored at the GWF Hanford Energy Park (HEP).  The HEP will use one substance designated by 
federal law as extremely hazardous, aqueous ammonia, to control emissions of nitrogen oxides 
(NOx). This section provides information on a potential accidental release of aqueous ammonia, 
the impacts of a release, and proposed mitigation measures.  GWF currently uses anhydrous 
ammonia at its existing Hanford cogeneration plant.  The existing anhydrous ammonia system 
will be converted to an aqueous ammonia system that will be shared with the HEP.  The 
proposed shared use of an aqueous ammonia system at the existing GWF facility and the HEP 
would reduce the potential magnitude and severity of the impacts associated with an ammonia 
release relative to the impacts associated with the current use of anhydrous ammonia at the 
existing facility. 

 
8.12.1 Laws, Ordinances, Regulations, and Standards 

 
The following section describes the laws, ordinances, regulations, and standards 

(LORS) that are applicable to the storage and handling of hazardous materials at the HEP. The 
HEP will comply with all applicable LORS regarding hazardous materials handling. A 
summary table of applicable LORS is provided at the end of this section (Table 8.12-8). 

 
8.12.1.1 Federal LORS  

 
Hazardous substances are governed in part by the Comprehensive 

Environmental Response Compensation and Liability Act (CERCLA) of 1980 and the Superfund 
Amendments and Reauthorization Act (SARA) of 1986.  Additional information on these laws 
and implementing regulations is provided below: 

 
• SARA Title III, also known as the Emergency Planning and 

Community Right-to-Know Act (EPCRA), establishes reporting 
requirements for businesses and facilities that store, handle, or 
produce significant quantities of hazardous substances.  EPCRA also 
requires states to establish a system to inform federal, state, and local 
authorities of any such substances stored or handled by the regulated 
community. 

 
• Title 40 of the Code of Federal Regulations (CFR), Part 302, identifies 

hazardous substances, reportable quantities (RQs) and notification 
requirements.  The National Response Center (NRC) in Washington, 
D.C., must be notified in case of an accidental release of a hazardous 
substance in excess of an RQ.  CERCLA-listed hazardous substances 
and RQs are listed in 40 CFR 302.4. 
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• 40 CFR Part 355 establishes the list of Extremely Hazardous Substances 
(EHSs), threshold planning quantities (TPQs), and emergency response 
planning requirements. 

 
• 29 CFR Part 1910 et seq. includes standards set by the Occupational 

Safety and Health Administration (OSHA) regarding the storing and 
handling hazardous materials.  It also identifies equipment for 
protecting workers who handle hazardous materials and requirements 
for general facility safety.  In general, California regulations pertaining 
to industrial relations (Title 8 of the California Code of Regulations 
[CCR]) are more stringent than those established by 29 CFR 1910.   

 

Hazardous substances are also governed in part by the Clean Air Act (CAA).   
 
• 40 CFR Part 68, Chemical Accident Prevention Provisions, identifies 

regulated substances, threshold quantities (TQs), and requirements for 
preventing accidental releases of these substances.  A Risk 
Management Plan (RMP) is required for any processes involving 
regulated substances in excess of the respective TQ.  Aqueous 
ammonia is a listed toxic substance and has a TQ of 20,000 pounds 
when stored at a concentration greater than 20% by weight.  An RMP 
is due when the regulated toxic substance is first introduced to the 
process.   

 

Hazardous substances are also governed in part by the Clean Water Act (CWA).   
 
• 40 CFR 112 identifies facilities required to prepare a Spill Prevention, 

Control, and Countermeasure (SPCC) Plan.  Regulated facilities store 
oil in aboveground oil tanks with a capacity greater than 660 gallons 
for individual tanks or 1,320 gallons for more than one tank.  Facilities 
with an underground oil storage capacity greater than 42,000 gallons 
also must comply with the SPCC requirements.  The SPCC program is 
designed to prevent discharge of oil into navigable waters.   

 

8.12.1.2 State/Regional LORS 

 

• California’s version of the federal Community Right-to-Know law is 
set forth in Chapter 6.95 of the California Health and Safety Code, 
Article 1, the Hazardous Materials Release Response Plans and 
Inventory.  This law requires emergency response plans from facilities 
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storing hazardous materials in excess of 55 gallons, 500 pounds, or 200 
cubic feet.  Facilities that handle more than these quantities of 
hazardous materials must submit a Hazardous Materials Business Plan 
(HMBP) to the certified uniform program agency (CUPA) or 
administering agency (AA).   

 
• The California Accidental Release Prevention (CalARP) Program 

requires facilities handling regulated substances in a process in 
quantities greater than the applicable threshold quantity to prepare an 
RMP as described in Title 19 CCR Division 2, Chapter 4.5.  Aqueous 
ammonia is regulated under CalARP when 500 pounds or more are 
stored on-site. 

 
• The State Water Resources Control Board administers the 

Aboveground Petroleum Storage Tank Program in accordance with 
Section 25270 of the California Health and Safety Code.  Tanks must be 
registered with this agency.  The Regional Water Quality Control 
Board ensures compliance with the program through inspections of 
tanks and review of the facility’s SPCC Plan.   

 
• Title 8 of the CCR addresses the control of hazardous substances.  

Section 5189 of Title 8 sets forth the Process Safety Management (PSM) 
standard for processes involving a highly hazardous chemical in 
excess of certain quantities.  Aqueous ammonia (greater than 44% by 
weight) is regulated under this program when a process use is equal to 
or greater than 15,000 pounds.  PSM requires a process hazard 
analysis, current safety information, an employee participation 
program, written operating procedures, a mechanical integrity 
program, and other procedures. 

 
• Section 5194, Hazard Communication, requires that employers 

evaluate the potential hazards of chemicals handled at their workplace 
and share this information with their employees. 

 
• California Vehicle Code Section 32100.5 requires specific regulations 

regarding materials that may pose an inhalation hazard. 
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8.12.1.3 Local LORS 

 
The Kings County Environmental Health Department is the CUPA with 

responsibility for the following programs pertaining to hazardous materials: 
 
• Business Plan;  
 
• CalARP/RMP;  
 
• Underground storage tanks;  
 
• Hazardous waste; and 
 
• SPCC Plan 
 

 The 1988 Kings County Hazardous Waste Management Plan (HWMP) ensures 

that hazardous waste is managed safely and effectively.  The major objectives of the Kings 

County HWMP are to: 

• Evaluate the current hazardous waste stream within the county; 
 
• Project hazardous waste quantities through the year 2000; and 
 
• Provide for adequate waste management capacity for the treatment, storage, 

and disposal of these wastes. 
 
8.12.1.4 Codes 

 
The design, construction, operation, and maintenance of all hazardous materials 

storage and delivery systems will be in accordance with all applicable codes and regulations.  
Some of these codes and their applicability are listed below:   

 
• State Building Standard Code – Incorporates Uniform Building Code, 

Uniform Fire Code, Uniform Plumbing Code. 
 

• Uniform Fire Code, Article 80 – Hazardous Materials Section. 
 

• California Vehicle Code – Includes licensing requirements for 
hazardous materials haulers. 
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8.12.2 Affected Environment 

 
The HEP site is located in the Kings Industrial Park in the City of Hanford, 

California.  This site is directly to the east of the existing GWF cogeneration plant. 
 
Land use in the surrounding area is primarily industrial or agricultural, with a 

few residences in the general vicinity.  Land use in the area is discussed in more detail in 
Section 8.4 of this Small Power Plan Exemption (SPPE) application.   

 
The nearest public receptors are workers or neighboring businesses.  The nearest 

residences are located approximately 0.6 miles due east, 1.5 miles northwest, and 1.5 miles 
southeast of the HEP site.  The closest sensitive receptors are Muldrow Adult Residential in 
Hanford, located about 2.5 miles north of the HEP site, and Lakeside Elementary School, located 
2.5 miles southeast of the HEP site.  Other sensitive receptors in the area include: 

 
• Gardenside Elementary School (approximately 2.6 miles from the HEP site); 

 
• Lincoln Elementary School (approximately 3 miles from the HEP site);  

 
• Roosevelt School (approximately 3.5 miles from the HEP site); 

 
• Hanford Community Medical Center (approximately 4 miles from the HEP 

site); 
 

• Hanford Nursing and Rehabilitation Hospital (approximately 4 miles from 
the HEP site); and 

 
• Kerr Outpatient Center (approximately 4 miles from the HEP site). 

 

8.12.2.1 Flooding Concerns 

 
There are no permanent bodies of water near the HEP site.  The only conveyance 

near the site is the Lakeside Ditch, which carries controlled flows and some storm water 
drainage flows.  Flood hazard maps are available for the site and show that the project area is 
not subject to flooding (the project is located outside of the 100-year floodplain [see Figure 8.14-
3 for the FEMA floodplain map for the HEP site]).  

 
The largest storm event in the area recorded by the National Oceanic and 

Atmospheric Administration (NOAA) measured 4.3 inches of rainfall on February 1, 1998, in 
Hanford.  The average monthly precipitation for the area is approximately 1.5 inches during the 
winter, and 0 inches during the summer.  The hydrology of the site is discussed in more detail 
in Section 8.14 of this SPPE application.  Hazardous materials storage areas will be designed to 
withstand weather impacts in accordance with Article 80 of the Uniform Fire Code. 
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8.12.2.2 Seismic Concerns 

 
The HEP site is located approximately 50 miles west of the Sierra Nevada Fault 

and approximately 65 miles east of the San Andreas Fault.  According to the U.S. Geological 
Survey, 54 reported earthquakes have occurred within a 25-mile radius of the proposed HEP 
site since 1979.  Ninety-six percent of these earthquakes had magnitudes of 4.0 or less.  

 
The HEP will be built in accordance with the Uniform Building Code Seismic 

Zone 3 requirements.  The ammonia tank is an existing tank that has been designed and 
installed in accordance with seismic and other criteria in Article 80 of the Uniform Fire Code.  
The seismic hazards associated with the ammonia process will be addressed in the Hazard and 
Operability (HazOp) Study that will be conducted as part of the PSM and CalARP programs.  
Additional information on seismic and geologic issues is provided in Section 8.15 of this SPPE 
application. 

 
8.12.3 Potential Environmental and Human Health Effects 

 
This section reviews the hazardous materials that will be used and stored on-site 

during the construction and operations and maintenance phases of the HEP.  All hazardous and 
extremely hazardous substances will be stored and handled according to all the applicable 
LORS. 

 
8.12.3.1 Hazardous Materials Used in the Construction Phase 

 
During the construction phase of the HEP, the following hazardous materials 

will be used: gasoline, diesel fuel, motor oil, hydraulic fluid, lubricants, solvents, cleaners, 
sealers, paints, and paint thinner.  Information on the storage quantities, storage types, uses, 
and hazards of these materials is shown in Table 8.12-1.   

 
The potential for environmental and human health affects associated with these 

hazardous materials is minimal; storage quantities will be minimized.  The most likely incident 
involving hazardous materials during construction is a small spill or release of fuels, solvents, 
paints, or lubricants.  The potential for adverse health effects will be avoided by quickly 
cleaning up any spill that occurs and ensuring that workers are adequately trained to recognize 
the hazards associated with such spills.  A more serious incident could involve a service or 
refueling vehicle.  Such incidents can be avoided by following proper safety procedures and 
using an informed construction crew.   

 
In case of an accident, the Kings County Fire Department would be notified as 

the first responder.  All other federal, state, and local notification requirements will be followed 
for any release that exceeds the reportable quantity or threatens to have a significant impact.  
The HEP will comply with all requirements for transportation of hazardous materials on state 
highways. 
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In summary, due to the small quantities of hazardous materials that will be used 
during construction, no adverse environmental or human health impacts are anticipated.   
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8.12 HAZARDOUS MATERIALS HANDLING 
  

Table 8.12-1.  Hazardous Materials Used During the Construction Phase 

Material 
Maximum On-Site 

Quantity Use Hazards1 Storage Type/Area 
Fuels 
Unleaded gasoline 2,000 gallons Fuel for construction 

equipment 
Acute, chronic, fire Equipment service vehicle 

tanks 
Diesel fuel 2,000 gallons Fuel for construction 

equipment 
Acute, chronic, fire Equipment service vehicle 

tanks 
 
Lubricants 
Turbine oil, maintenance 55–110 gallons Lubricating oil for CTs Acute, chronic, fire Equipment service vehicle 

tanks 
 
Turbine oil, filling 
operation 

5,000 gallons,  
short term, 1 day 

Lubricating oil for CTs Acute, chronic, fire Equipment service vehicle 
tanks 

 
Motor oils 20–30 gallons Lubricating oil for 

construction equipment and 
vehicles 

Acute, chronic, fire Equipment service vehicle 
tanks 

 
Hydraulic oils 40–50 gallons Hydraulic construction 

equipment 
Acute, chronic, fire Equipment service vehicle 

tanks 
 
Various greases < 25 gallons Lubricants for construction 

equipment and permanent 
plant equipment including 
motors, pumps, valves, etc. 

Acute, chronic, fire Original shipping containers, 
equipment service vehicle 

 
Solvents 
WD-40, similar solvents 2–3 gallons Grease remover Acute, chronic, fire Original shipping containers, 

construction warehouse 
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8.12 HAZARDOUS MATERIALS HANDLING 
 Table 8.12-1.  Hazardous Materials Used During the Construction Phase 

Material 
Maximum On-Site 

Quantity Use Hazards1 Storage Type/Area 
Methyl ethyl ketone < 25 gallons Solvent and cleaner Acute, chronic, fire, 

reactive 
Original shipping containers, 
construction warehouse 

 
PVC pipe cleaner 10–20 gallons Solvent to clean PVC pipe 

joints prior to completing 
pipe joint welding (epoxy) 

Acute, chronic, fire Original shipping containers, 
construction warehouse 

 



 

 

SPPE 
 

M
AY 2000

G
W

F H
AN

FO
R

D
 EN

ER
G

Y PAR
K 

S:\G
W

F\8.12.D
O

C
 

8.12-10

8.12 HAZARDOUS MATERIALS HANDLING 
  

Table 8.12-1.  Continued 

Material 
Maximum On-Site 

Quantity Use Hazards Storage Type/Area 
Paints 
Paint, miscellaneous 10–20 gallons Paint for touch-up painting 

of construction equipment 
and buildings 

Acute, chronic Original shipping containers, 
construction warehouse 

 
Paint 400–500 gallons Permanent structures paint Acute, chronic Original shipping containers, 

construction warehouse 
 
Paint thinner, 
miscellaneous 

5–10 gallons Thinner for touch-up paint Acute, chronic, fire, 
reactive 

Original shipping containers, 
construction warehouse 

 
Paint thinner 200–300 gallons Thinner for structures paint Acute, chronic, fire, 

reactive 
Original shipping containers, 
construction warehouse 

 
Aerosol paint 40–50 12 ounce cans Touch-up paint or marking 

paint 
Acute, chronic, fire, 
pressure 

Original shipping containers, 
construction warehouse 

 
Miscellaneous 
 
Concrete curing agents 25–30 gallons Curing agent applied to 

surface of freshly poured 
concrete to aid in proper 
curing 

Acute, chronic, fire Original shipping containers, 
construction warehouse 

 
Concrete form release 
agents 

25–30 gallons Agent sprayed on concrete 
forms prior to placement of 
concrete so forms can be 
stripped after concrete sets 

Acute chronic fire Original shipping containers, 
construction warehouse 

 
Epoxy Resins 
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8.12 HAZARDOUS MATERIALS HANDLING 
 Table 8.12-1.  Continued 

Material 
Maximum On-Site 

Quantity Use Hazards Storage Type/Area 
Epoxy type grout 
material 

5–10 gallons Epoxy based grout material 
for grouting of equipment 

Fire Original shipping containers 
construction warehouse 

 
PVC pipe joint cement 5–10 gallons Epoxy based joint cement 

for assembly of PVC piping 
Fire Original shipping containers, 

construction warehouse 
 
Concrete anchor epoxy 100–200 epoxy filled 

4–6 ounce glass vials 
Combination epoxy and 
hardener agents in glass 
vials used for bonding 
anchor bolts 

Fire Original shipping containers, 
construction warehouse 

1 Hazard categories are defined by 40 CFR 370.2.  Health hazards include acute (immediate) and chronic (delayed).  Physical categories include fire, sudden release of pressure, and 
reactive. 
 
CFR = Code of Federal Regulations 
CT  = combustion turbine 
PVC = polyvinyl chloride 
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8.12.3.2 Hazardous Materials Used in the Operations and Maintenance Phase 

 
Numerous hazardous materials and one extremely hazardous substance will be 

used and/or stored on-site during operation of the HEP.  These hazardous materials are listed 
in Table 8.12-2 along with information on categories of each hazardous material and other 
information.  The locations of some of these hazardous materials are shown in Figure 8.12-
1.uses and storage.  Table 8.12-3 shows the hazard  

 
The hazardous materials that will be used during the operations and 

maintenance phase are typical of those used at other industrial facilities and include oils, 
solvents, and other products.   

 
All hazardous materials will be handled and stored in accordance with 

applicable codes and regulations.  Incompatible materials will be stored in separate storage 
containment areas.  Areas susceptible to potential leaks and/or spills will be paved and bermed 
or otherwise secondarily contained.  Piping and tanks will be protected from potential traffic 
hazards by concrete or other barriers.  The HEP will comply with all requirements for 
transportation of hazardous materials on state highways. 

 
Additional information on the hazardous substances that are regulated under the 

CalARP program is provided in the following subsection. 
 

8.12.3.3 Extremely Hazardous Substances Used in Operation of the Project 

 

The proposed HEP will use a 29.5% aqueous ammonia solution for selective 
catalytic reduction (SCR) of NOx emissions.  The existing anhydrous ammonia system at the 
adjacent existing GWF plant will be converted to aqueous ammonia use.  Because anhydrous 
ammonia is pure ammonia, a change to a 29.5% aqueous ammonia solution will greatly reduce 
the hazards associated with the ammonia system.   
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Table 8.12-2.  Hazardous Materials Used During the Operations and Maintenance 
Phase 

Chemical Name Quantity State Locatio
n 

Delivery Freq. Use 

CTG Lube & Hydraulic 
Oil 

7,400 gal L 6 1x/10 years Lubrication 

      
CTG Water-wash Soap 100 gal L 8 1x/year CTG Cleaning 
      
CTG Step-up Xfrmr Oil 9,000 gal L 12 1x/10 years Xfrmr Insulation 
      
Liquid Carbon Dioxide 3,200 lb L 16 1x/year Fire Suppression 
      
Nitrogen 20,000 cf G 23 2x/year CEMS 
      
Nitric Oxide (5 ppm) 800 cf G 23 4x/year CEMS 
      
Carbon Monoxide (15 
ppm) 

550 cf G 23 4x/year CEMS 

      
STG Lube Oil 1,550 gal L 34 1x/10 years Lubrication 
      
STG Hydraulic Oil 150 gal L 36 1x/10 years Lubrication 
      
Diesel Fuel in EG 250 gal L 37 1x/year Emergency 

Power 
      
STG Step-up Xfrmr Oil 6,000 gal L 38 1x/10 years Xfrmr Insulation 
      
Nalco 8365 1,000 gal L 39 1x/month* Water Treatment 
      
Sodium Hypochlorite 700 gal L 39 1x/2 weeks Water Treatment 
      
Nalco 7342 400 gal L 39 1x/month* Water Treatment 
      
Elimin-Ox 800 gal L 54 1x/month* Water Treatment 
      
Nalco 356 800 gal L 54 1x/month* Water Treatment 
      
Nalco 7204 800 gal L 54 1x/month* Water Treatment 
      
Nitrogen, Liquid 240 gal L 54 1x/year Boiler Layup 
      
Aqueous Ammonia 11,000 

gal 
L 17 1x/4 days Nox Control 
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115kV/4160v Xfrmr Oil 2,000 gal L 62 1x/10 years Xfrmr Insulation 
      
4160v/480v Xfrmr Oil 3,000 gal L 62 1x/10 years Xfrmr Insulation 
      
Halon 725 lb G 64 1x/10 years Fire Suppression 
      
      
      

Table 8.12-2.  Continued 
*Water treatment chemicals (mainly by Nalco) will be delivered as needed.  One Nalco delivery is expected each month; however, 
not all water treatment chemicals will be delivered each month. 
 
Note: The only hazardous material that will be shared between the adjacent existing GWF facility and the HEP is aqueous ammonia.  
This analysis assumes that the existing anhydrous tank will be used to store aqueous ammonia in the future.  All the other 
hazardous material listed here are for use by the HEP.  The location numbers correspond to the plant arrangement drawing (63992-
SK-M1005) by Black & Veatch (see Figure 8.12-1). 
 
cf = cubic feet 
CEMS = continuous emissions monitoring system 
CTG = Combustion Turbine Generator 
EG = Emergency Generator 
G = Gas 
gal = gallons 
L = Liquid 
lb = pounds 
STG = Steam Turbine Generator 
Xfrmr = Transformer 
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Figure 8.12-1.
Locations of Hazardous Materials
at the GWF Hanford Energy Park
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HANFORD ENERGY PARK (NEW)HANFORD L.P. COGENERATION PLANT (EXISTING)

Chain Link Fence

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
20
21
22
23

Combustion Turbine
Combustion Turbine Inlet Air Filter
Combustion Turbine Generator
Combustion Turbine Starting Motor
Combustion Turbine Generator Rotor Removal
CT Lube Oil/Hydraulic Fluid/Gas Fuel Module
Combustion Turbine Gas Compressor Equipment
Combustion Turbine Water Wash Skid
Combustion Turbine Auxiliaries Compartment
Combustion Turbine Control Compartment
Not Used
CT Generator Stepup Transformer
Bus Duct
Combustion Turbine Fuel Gas Heater
Combustion Turbine Fuel Gas Scrubber
CO2 Skid
Auxiliary Boiler Stack
Heat Recovery Steam Generator
Heat Recovery Steam Generator Exhaust Stack
Heat Recovery Steam Generator Blowdown Tank
Continuous Emission Monitor Equipment

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Low Pressure Turbine
Steam Turbine Generator
High Pressure Turbine
Rotor Removal
Steam Turbine Lube Oil Supply Unit
Steam Turbine Lube Oil Purification Unit
Steam Turbine Hydraulic Oil Unit
Emergency Diesel Generator/Day Tank
Steam Turbine Generator Stepup Transformer
Circulating Water Chemical Feed Equipment
Cooling Tower
Circulating Water Pump
Circulating Water Supply and Return Pipe
Condensor
Condensor Tube Removal
Condensate Pump
Gland Steam Condensor
Condensor Exhauster
Closed Cycle Cooling Water Heat Exchanger
Closed Cycle Cooling Water Pump
Air Compressor

51
52
53
54
55
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

Air Receiver
Air Dryer
Cycle Chemical Feed Equipment
Chemical Storage
Boiler Feed Pump
Ammonia Storage (Existing)
SCR Ammonia Vaporizer Dilution Skid
SCR Ammonia Injection Skid
Auxiliary Transformers
Substation
Electrical/Control Equipment
Auxiliary Boiler
Auxiliary Boiler Feed Pump
Combustion Turbine Maintenance Area
Steam Turbine Maintenance Area
Parking
Fuel Gas Metering & Regulating Station
Pipe Support Rack
Switchyard Control Building
Auxiliary Boiler Blowdown Tank
Groundwater Extraction Well

Chemical Name
CTG Lube & Hydraulic Oil
CTG Water-wash Soap
CTG Step-up Transformer Oil
Liquid CO
Nitrogen
Nitric Oxide (5 ppm)
CO (15 ppm)
STG Lube Oil
STG Hydraulic Oil
Diesel Fuel in (EG)
STG Step-up Transformer Oil
Nalco 8365
Sodium Hypochlorite
Nalco 7342
Elimin-Ox
Nalco 356
Nalco 7204
Nitrogen, Liquid
Aqueous Ammonia
115kV/4160V Transformer Oil
4160V/480V Transformer Oil
Halon

2

Location
6
8
12
16
23
23
23
34
36
37
38
39
39
39
54
54
54
54
59
62
62
64

Hazardous Material Locations (shaded on drawing)
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Table 8.12-3.  Characteristics of the Hazardous Materials Used 
During the Operations and Maintenance Phase 

Material 
CAS 

Number 

Maximum 
On-Site 

Quantity Hazards Phase 
CalARP Threshold 

Quantity 
 
CTG Lube & Hydraulic Oil 
 

 
None 

 
7,400 gal 

 
Fire, acute 

 
Liquid 

 
N/A 

CTG Water-wash Soap 
 

None UNKNOWN Acute Liquid N/A 

CTG Step-up Transformer 
Oil 
 

None 9,000 gal Fire, acute Liquid N/A 

Liquid Carbon Dioxide 
 

124-38-9 3,200 lb Pressure, 
acute 

Liquid N/A 

Nitrogen 
 

7727-37-9 20,000 cf Pressure, 
acute 

Gas N/A 

Nitric Oxide (5 ppm) 
 

10102-43-
9 

800 cf Pressure, 
acute 

Gas 100 lb 

Carbon Monoxide (15 ppm) 
 

630-08-0 550 cf Pressure, 
acute 

Gas N/A 

STG Lube Oil 
 

None 1,550 gal Fire, acute Liquid N/A 

STG Hydraulic Oil 
 

None 150 gal Fire, acute Liquid N/A 

DIESEL FUEL IN EG 

 
6847-3-6 250 gal Fire, acute Liquid N/A 

STG Step-up Transformer 
Oil 
 

None 6,000 gal Fire, acute Liquid N/A 

Nalco 8365 
 

None 1,000 gal Acute Liquid N/A 

Sodium Hypochlorite 
 

7681-52-9 700 gal Acute, 
reactive 

Liquid N/A 

Nalco 7342 
 

None 400 gal Acute Liquid N/A 

Elimin-Ox 
 

None 800 gal Acute Liquid N/A 

Nalco 356 
 

None 800 gal Fire, acute Liquid N/A 

Nalco 7204 
 

None 800 gal Acute Liquid N/A 

Nitrogen, Liquid 
 

7727-37-9 240 gal Acute Liquid N/A 

Aqueous Ammonia 7664-41-7 165,000 lb Acute, Liquid 500 lb 
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 reactive 
115kV/4160V Transformer 
Oil 
 

None 2,000 gal Fire, acute Liquid N/A 

4160V/480V Transformer 
Oil 
 

None 3,000 gal Fire, acute Liquid N/A 

Halon 
 

75-63-8 725 lb Pressure, 
acute 

Gas N/A 

CalARP = California Accidental Release Prevention  gal = gallons 
CAS = Chemical Abstract Service   lb = pounds 
cf = cubic feet    N/A = not applicable 
CTG = combustion turbine generator   ppm = parts per million 
EG = emergency generator   STG = steam turbine generator 
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Ammonia storage and handling facilities are equipped with continuous tank 
level monitors, temperature monitors, and excess flow and emergency block valves.  
Containment is provided so that if there is an inadvertent release from the storage tank, the 
liquid will be contained within the secondary structure.  Also, ping pong ball–like spheres will 
be placed on the bottom of the containment area to act as a passive vapor release reduction 
system and reduce the release of ammonia vapors by up to 90%.  In the event of an ammonia 
release, the spheres would float on the surface of the ammonia spill to minimize the ammonia 
vapor release by reducing the exposed surface area of the spill.  

 
A piping and instrumentation diagram (P&ID) for the ammonia process is 

shown in Figure 8.12-2.  The thresholds adopted for aqueous ammonia are listed below: 
 

Program Agency Threshold Quantity (lb) 
CalARP Program1 OES/AA 500 

RMP U.S. EPA 20,000 
1 Cal/ARP-regulated substances were called “Acutely Hazardous Materials” under the former Risk Management and Prevention 
Program (RMPP). 
 
AA = administering agency 
CalARP = California Accidental Release Prevention 
lb = pounds 
OES = Office of Emergency Services 
RMP = Risk Management Plan 
U.S. EPA = U.S. Environmental Protection Agency 

 
Although ammonia poses numerous physical and health hazards, as explained 

below, a 29.5% aqueous ammonia solution is a safer alternative than anhydrous ammonia.  
Anhydrous ammonia dissolves in water to form aqueous ammonia.  The existing GWF plant 
currently uses anhydrous ammonia, but will convert to aqueous ammonia use before the HEP is 
placed into commercial operation. 

 
Physical Hazards of Ammonia.  Aqueous ammonia is stored and transported as 

a liquid under ambient temperature and pressure.  Ammonia is incompatible or reactive with 
the following: strong oxidizers, acids, halogens, and silver and zinc salts.  It is also corrosive to 
copper and galvanized surfaces.  Ammonia gas is generally regarded as nonflammable; 
however,  
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Notes:

1. Aqueous ammonia pumped at 124 lb/hr or 0.3 gpm

at 60 psig and ambient temperatures.

2.   Existing anhydrous ammonia storage tank to be

converted to aqueous ammonia storage.

see Note 2
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Figure 8.12-2. Aqueous Ammonia System P&ID
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it can burn.  Under certain conditions, mixtures of ammonia gas and air will explode when 
ignited.  It has a lower explosive limit (LEL) of 15%, and an upper explosive limit (UEL) of 28%. 

 
Health Hazards of Ammonia.  Ammonia is corrosive, highly toxic, and 

extremely irritating to any exposed tissues.  Contact can cause severe burns of the skin or eyes.  
Exposure can cause headaches, loss of sense of smell, and nausea.  Higher levels may irritate the 
lungs and cause coughing and/or shortness of breath.  Very high exposures can cause 
pulmonary edema, which can lead to death.   

 
With proper protection, the adverse effects of exposure to ammonia can be 

reduced or eliminated.  The threshold limit value (TLV) set by the American Conference of 
Governmental Industrial Hygienists (ACGIH) is 25 parts per million (ppm) (ACGIH, 1996).  
Exposure limits set by ACGIH, the National Institute for Occupational Safety and Health 
(NIOSH), and OSHA are listed in Table 8.12-4. 

 
Other exposure limits include the Emergency Response Planning Guidelines 

(ERPG), developed by the American Industrial Hygiene Association (AIHA).  ERPG Level 2 
corresponds to the concentration that persons may be exposed to for up to an hour without 
suffering irreversible health effects.  The U.S. EPA uses ERPG-2 as the toxic endpoint for RMP 
accident analyses; facilities with public receptors within a circle delineated by the toxic endpoint 
are required to develop a prevention program for the chemical process. 

 

ERPG levels are shown in Table 8.12-5, along with other values that are 
considered by the California Energy Commission (CEC) for siting purposes. 
 

8.12.4 Off-Site Consequence Analysis 

 
Aqueous ammonia will be the only hazardous substance present on-site in 

sufficient quantity to be a state and federally regulated substance subject to the requirements of  
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Table 8.12-4.  Occupational Exposure Limits for Ammonia 

AGENCY NAME VALUE (PPM) 
NIOSH Recommended Exposure Limit (REL)1 25 

   
NIOSH Recommended Exposure Limit, Ceiling (REL CL)2 50 

   
NIOSH Short-Term Exposure Limit (STEL)3 35 

   
OSHA Permissible Exposure Limit (PEL)4 50 

   
OSHA Short-Term Exposure Limit (STEL)5 35 

   
ACGIH Short-Term Exposure Limit (STEL)6 35 

   
ACGIH Permissible Exposure Limit (PEL)7 25 

   
ACGIH THRESHOLD LIMIT VALUE (TLV)8 25 

1 Time-weighted average concentration for up to a 10-hour workday during a 40-hour workweek.   
2 Concentration that should not be exceeded at any time.   
3 Time-weighted average concentration for 15 minutes that should not be exceeded at any time during a workday. 
4 Time-weighted average concentration that must not be exceeded during any 8-hour work shift of a 40-hour workweek. 
5 Time-weighted average concentration for 15 minutes that must not be exceeded at any time during a workday. 
6 Recommended time-weighted average concentration for 15 minutes that should not be exceeded at any time during a workday. 
7 Recommended time weighted average concentration that must not be exceeded during any 8-hour work shift of a 40-hour 
workweek. 
8 Airborne concentration under which it is believed that nearly all workers may be repeatedly exposed without adverse health 
effects. 
 
ACGIH = American Conference of Governmental Industrial Hygienists 
NIOSH = National Institute for Occupational Safety and Health 
OSHA = Occupational Safety and Health Administration 
ppm = parts per million 
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Table 8.12-5.  Other Exposure Limits for Ammonia 

Agency/Source Name Value (ppm) 
AIHA Emergency Response Guideline (ERPG) 

Level 11 
25 

   
NRC2 STPEL 75 
   
AIHA ERPG-23 200 
   
NIOSH Immediately Dangerous to Life and 

Health (IDLH)4 
300 

   
AIHA ERPG-35 1,000 
   
Wray, 1991 Lethality Level6 2,000 
1 The ERPG-1 corresponds to the maximum airborne concentration below which it is believed that nearly all individuals could be 
exposed for up to one hour without experiencing other than mild, transient adverse health effects or perceiving a clearly defined 
objectionable odor.   
2 The Short-Term Public Emergency Limit (STPEL) was developed by the National Research Council (NRC).  The STPEL is 
considered the significance level by CEQA and the CEC (Tyler, 1998). 
3 The ERPG-2 corresponds to the maximum airborne concentration below which it is believed that nearly all individuals could be 
exposed for up to one hour without experiencing or developing irreversible or other serious health effects or symptoms which 
could impair an individual’s ability to take protective action.  
4 Maximum concentration exposure of up to 30-minute duration from which a worker could escape without loss of life or 
irreversible health effects. 
5 The ERPG-3 corresponds to the maximum airborne concentration below which it is believed that nearly all individuals could be 
exposed for up to one hour without experiencing or developing life-threatening health effects. 
6 The human lethality value of ammonia over a 30-minute averaging time. 
 
AIHA = American Industrial Hygiene Association 
NIOSH = National Institute for Occupational Safety and Health 
ppm = parts per million 
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the CalARP and/or RMP  program.  The 29.5% aqueous ammonia solution will be stored in the 
existing anhydrous ammonia tank, which will be converted to aqueous ammonia storage.  The 
tank capacity is 11,000 gallons.   

 
This section presents an off-site consequence analysis (OCA) of the effects that 

could result from a release of aqueous ammonia.  The OCA was performed for two hypothetical 
accidental release scenarios:  alternative and worst case.  The U.S. EPA has specified that the 
worst case scenario (WCS) must be “the release of the largest quantity of a regulated substance 
from a vessel or process line failure that results in the greatest distance to an endpoint.”  The 
alternative release scenario (ARS) is considered to be “more realistic,” whereas the WCS is 
based on such unlikely assumptions as to be almost impossible.  However, the probability of the 
ARS actually happening is also extremely low.  Section 8.12.4.3 discusses the probability of 
these events. 
 
8.12.4.1 Alternative Release Scenario 

 
Scenario Description.  A “plausible” ARS involves a limited number of 

independent failures.  In most cases, accidents that require few failures to occur have relatively 
small impacts.  Accidents with significant impacts are more likely to be caused by a series of 
failures.  In the case of the proposed HEP, the numerous planned safety systems minimize the 
number of plausible accident scenarios with off-site impacts. 

 
Using process drawings, industry data, and accident records, the identified 

alternative release scenario that could be considered plausible and could produce off-site 
impacts is a truck delivery hose failure.  The scenario assumes that aqueous ammonia is being 
unloaded from the truck to the tank at a rate of 115 gallons per minute.  The delivery hose 
ruptures and aqueous ammonia is released from the line into a secondary containment area and 
then begins to evaporate.  The truck operator stops the loading process and manually closes the 
truck internal valves within five minutes.  

 
Meteorological Conditions.  CalARP RMP guidance requires that the default 

wind speed be 3.0 meters per second and the atmospheric stability class be D.  The CalARP 
guidance requires the mean air temperature observed within the last three years to be used as 
the liquid temperature in the ARS modeling.  The mean air temperature was assumed to be 63° 
F. 

 
Endpoints.  The OCA establishes an impact zone or a zone of vulnerability that 

depends on an “endpoint.”  The endpoint corresponds to a concentration that is associated with 
a certain health effect.  Any receptors between the source and this endpoint (i.e., within the 
impact zone) could experience the specified health effect.  The endpoint specified for aqueous 
ammonia is 200 parts per million (ppm).  See Section 8.12.3.1 for a discussion of the health 
effects associated with various concentrations. 

 
Surroundings.  A rural surrounding (flat and unobstructed terrain) was chosen 

for modeling purposes. 
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Selection of Models.  RMPComp version 1.06, a U.S. EPA–approved program, 
was used to estimate the impacts of the ARS.  RMPComp implements the RMP consequence 
analysis procedures recommended by the U.S. EPA.  For neutrally buoyant vapors, distances to 
toxic endpoints were based on a Gaussian plume model that incorporates continuous source 
and meteorological parameters.  RMPComp was developed by NOAA and the Chemical 
Emergency Prevention and Preparedness Office of the U.S. EPA. 

 
Scenario Results and Mitigation Measures.  Figure 8.12-3 shows the impact 

zone associated with the ARS.  This map is provided on a 1:24,000 scale.  The impact circle set 
by the 200 ppm endpoint extends 0.1 miles from the tank.  
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8.12.4.2 Worst-Case Scenario 

 
To meet the conditions specified by the U.S. EPA for a WCS (see Section 8.12.4), 

the WCS for the HEP was assumed to be a release from the 11,000-gallon aqueous ammonia 
storage tank.  The ammonia would be released into a containment area surrounding the tank 
that is designed to hold the entire contents of the tank. 

 
To determine the WCS consequences, the assumptions specified in RMP Offsite 

Consequence Analysis Guidance (U.S. EPA, 1996) were used (i.e., “F” stability, 1.5 m/s wind 
speed, 10-minute release of the entire contents of the vessel, endpoint of ERPG-2 or 200 ppm).  
Additional assumptions included a liquid temperature of 25° C (if U.S. EPA equations are used, 
25° C may be used as the default temperature) and a rural setting. 

 
Scenario Results and Mitigation Measures.  These assumptions produce an 

impact circle with a 0.2-mile radius.  The radius of the impact circle is considerably smaller for 
aqueous ammonia for the existing facility and the HEP than it was for anhydrous ammonia 
supporting the existing facility alone.  Figure 8.12-4 shows the impact zone associated with the 
aqueous ammonia WCS.  This map is provided in the alternative scale of 1:100,000 to present a 
regional overview of the impact circle in a single map.  Maps of larger scale (e.g., 1:24,000) 
would not provide the information that is necessary for a full evaluation of hazardous materials 
impacts and would require multiple maps to cover the affected area.  Figure 8.12-4 also shows 
the impact zone for the prior anhydrous ammonia WCS (2.6-mile radius).  

 
The impact circle will be further reduced if mitigation measures are taken into 

account.  In the event of a release, the passive vapor release reduction system (ping pong ball–
like spheres located at the bottom of the tank containment area) would float on the surface of 
the ammonia, thereby reducing ammonia vapors by up to 90% by minimizing the exposed 
surface area of the ammonia (United States Plastic Corp., 2000).  
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A more probable release scenario would include this passive mitigation measure.  
Ninety percent control from the inert balls would reduce the estimated ammonia evaporation 
rate from 16 lb/min to 1.6 lb/min.  According to the RMP look-up tables, the distance to 
endpoint with a 1.6 lb/min rate would be only 0.1 miles.  A more detailed model, ALOHA, 
estimated the release to go a distance of 260 feet (Luft Engineering, 2000). 

 
To minimize the occurrence of an accidental release, prevention programs (such 

as personnel training, inspections, and preventative maintenance) will be developed to address 
operations and maintenance issues associated with the aqueous ammonia system.  Limited 
personal protective equipment, including ammonia-specific canisters for respirators, will be 
available in a specified location in the event that they are required by emergency response 
personnel to approach the tank and stop a release.  

 
RMP Program Level.  The RMP Program has three program levels: 
 
• Program 1:  Processes with no public receptors within the distance to the 

endpoint and no 5-year accident history. 
 

• Program 2:  Processes that are not eligible for either Program 1 or Program 3. 
 

• Program 3:  Processes that have a WCS distance to endpoint that reaches 
public receptors or that have had an accident within the past five years that 
fits into the five-year accident history requirements for RMP. 

 
A Program Level 3 RMP will be prepared for the aqueous ammonia process 

because the impacts of the WCS extend off-site to public receptors (i.e., the Pirelli-Armstrong 
Corporation). 

 
8.12.4.3 Scenario Probabilities 

 

 Risk is composed of two parts: frequency (or probability) and consequence.  

The consequence, or possible result of an event, was discussed in the previous section.  

This section evaluates the probability of occurrence of the scenarios previously 

discussed. 

 

Alternative Release Scenario. The probability of the ARS actually 

occurring was estimated by considering the probability of simultaneous occurrence of 

the following: 
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• The modeled wind conditions; 
 
• Operator error during unloading (1 in 100 transfer-years); and 
 
• Delivery hose failure (1 in 1,000 transfer point-years). 

 

The 1968 NAS Lemoore meteorological data provide frequencies of the prevailing wind 

conditions.  Operator error and hose failure frequencies are taken from Loss Prevention 

in the Process Industries (Lees, 1996).   

 

Based on the above, the probability of the ARS occurring is 4.37 x 10-6/yr 

or 1.31 x 10-4 for the entire project life of 30 years. 

 

  Worst-Case Scenario. The probability of the WCS actually occurring was 

estimated by considering the probability of simultaneous occurrence of: 

 

• The modeled wind conditions, and 
 
• Storage vessel failure. 

 

The probability of a storage vessel failure is 1 in 60,000 (Lees, 1996).  The 1968 NAS 

Lemoore meteorological data provide the frequency of the modeled wind conditions. 

 

 Based on the above, the probability of the WCS is 2.01 x 10-8/yr or 6.03 x 

10-7 for the entire project life of 30 years. 

 

  Ammonia Transportation. The probability of an ammonia transportation 

accident was estimated using methods from Handbook of Chemical Hazard Analysis 

Procedures (U.S. EPA, no date).  The total number of miles per year traveled to deliver 

ammonia to the site was estimated to be 5,475 miles.  The estimated frequency for a 

major ammonia road transportation release is 1 in 2,000 tanker-years (Lees, 1996, Table 
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A14.31).  Assuming a tanker travels an average speed of 55 miles per hour, the tanker 

will be delivering ammonia for approximately 100 hours or 1.14 x 10-2 year.       

 

 Based on the above, the probability of an accident during aqueous 

ammonia transportation is 5.68 x 10-6/yr or 1.7 x 10-4 for the entire project life of 30 

years. 

 

 The probability of an accidental aqueous ammonia release during 

transport is extremely low.  The United States Department of Transportation (U.S. DOT) 

data show that since 1993, no deaths related to aqueous ammonia transportation have 

occurred in either California or the United States.  In California, zero major injuries and 

only six minor injuries occurred during an aqueous ammonia transportation incident.  

In addition, the trucks used for delivery of ammonia are strictly regulated for safety by 

the U.S. DOT, and rigorous driver safety training and delivery practices are 

implemented by ammonia distributors. 

 

To put the ARS, WCS, and transportation probabilities in perspective, 

they are compared with some common probabilities that most people understand.  The 

table below summarizes the common risks generally recognized by the public (obtained 

from the National Safety Council).   

 

Common Risks Recognized by the Public 

 
Mode Frequency (deaths/year/person) 

Cancer 3.2 x 10-3 
Heart Disease 8.7 x 10-3 

All motor vehicle accidents 2.0 x 10-4 
Being struck by a vehicle 3.6 x 10-5 

Fall 4.9 x 10-5 
Air transport 4.0 x 10-6 
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Lightning 3.0 x 10-7 
 

In conclusion, a person is more likely to die from a lightning strike than witness a WCS.  

The probability of an ammonia ARS or road transportation accident is of the same 

magnitude as the probability of an air transportation accident. 

 
8.12.5 Fire and Explosion Risk 

 
As shown in Tables 8.12-1 and 8.12-3, several materials that will be used and/or 

stored on-site during operation of the proposed HEP are flammable.  The following discussion 
focuses on the fire and explosion risk posed by lubricating oils and natural gas.  These materials 
are considered to pose a greater risk than the other flammable substances either because they 
are handled in large quantities (lubricating oils) or because they have a National Fire Protection 
Association (NFPA) fire rating of 4 (natural gas).  The NFPA 4 rating is used only for substances 
that pose an extreme fire or explosion risk.   

 
8.12.5.1 Lubricating Oils 

 
Approximately 20,000 gallons of insulating oil will be used in the transformers at 

the HEP.  A total of 1,700 gallons of lubricating oil will be used in rotating equipment and 
stored on-site.  The flashpoints of mineral oil and lubricating oil are 444° F and 315–366° F, 
respectively (Sax, 1992).  NFPA assigns lubricating oils a fire hazard rating of 1, meaning that 
the materials “must be preheated before ignition can occur.  Materials in this degree require 
considerable preheating, under all ambient temperature conditions, before ignition and 
combustion can occur” (NFPA, 1991). 

 
Because an external event, such as a fire, could preheat these materials to the 

point of ignition, fire suppression equipment will be available in the vicinity of the transformers 
and the lubricating oil storage area.  As an additional mitigation measure, no mineral insulating 
oil will be stored on-site. 

 
8.12.5.2 Natural Gas 

 
Natural gas has an NFPA rating of 4.  The main component of natural gas, 

methane, is regulated under the RMP and the CalARP when used in processes in excess of 
10,000 pounds.  The quantity of natural gas on-site will be below the RMP and CalARP 
thresholds.  Therefore, natural gas will not be regulated under RMP or CalARP requirements.  
Approximately 24,000 million British thermal units (MMBtu) will be required at the HEP on a 
daily basis. 

 
Approximately 2.8 miles of new 16-inch pipeline will be installed to connect the 

proposed HEP to the Southern California Gas Company transmission pipeline near 11th 
Avenue and Hanford-Armona Road in Hanford.  An analysis of natural gas pipeline safety was 
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conducted in 1993 and 1994 by the Sacramento Municipal Utility District and Woodward-Clyde, 
respectively (Woodward-Clyde, 1998).  This safety analysis studied the incremental individual 
fatality risk per mile of 800 new miles of natural gas pipeline to be constructed in California.  
The results of this study indicated that the risk associated with the new pipeline was much 
lower than that for fires, earthquakes, electrocution, and lightning strikes in California.  These 
conclusions can be applied to the pipeline proposed for the HEP. 

 
8.12.6 Proposed Mitigation Measures 

 
As discussed throughout this section, the proposed HEP will implement 

numerous accident prevention and mitigation measures to reduce the risk associated with the 
usage and storage of hazardous materials.  Risk is a function of both the likelihood of a release 
and the consequences of a release.  Although risk cannot be completely eliminated, the 
engineering and procedural features of the HEP will effectively reduce the possibility and 
potential consequences of a release. 

 
The key prevention and mitigation features of the HEP include: 
 
• Construction and operations personnel will be trained in safety and 

defensive emergency response procedures. 
 

• Storage quantities of all hazardous materials will be minimized. 
 

• Incompatible materials will be stored in separate, bermed or otherwise 
secondarily contained areas.   

 
• Piping and tanks will be protected from potential traffic hazards by 

vehicle barriers. 
 

• Personnel will be trained in the hazards of the materials they handle 
and in preventing accidents. 

 
• Personnel will be trained in the use of fire suppression equipment, 

evacuation, notification, and other defensive emergency response 
procedures. 

 
• Information on fire suppression equipment is provided in Section 

8.7.3.2 of this SPPE application. 
 

With regard to the aqueous ammonia process, the following prevention and 
mitigation measures will be implemented: 
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• To prevent incidents associated with ammonia delivery, an HEP 
operator will be present at all times during delivery of aqueous 
ammonia and will follow a checklist of procedures. 

 
• The mechanical integrity program will ensure that all valves in the 

ammonia process are regularly tested and inspected and replaced at 
prescribed intervals. 

 
• Personal protective equipment, including self-contained breathing 

apparatus (SCBA), will be available in a specified location in the event 
they are required by emergency response personnel to approach the 
tank and stop a release.   

 

Additional accident prevention measures are mandated by various regulations.  
These measures are discussed below. 

 
8.12.6.1 Transportation/Delivery of Hazardous Materials 

 
Hazardous materials will be delivered to the HEP site periodically.  

Transportation of these materials will comply with all applicable regulations of the U.S. 
Department of Transportation, U.S. EPA, California Department of Toxic Substances Control, 
California Highway Patrol, and California State Fire Marshal.  Transportation of aqueous 
ammonia will comply with the specific regulations in the California Vehicle Code Section 
32100.5 regarding materials that pose an inhalation hazard.   

 
8.12.6.2 Hazardous Materials Business Plan   

 
A Hazardous Materials Business Plan (HMBP) will be prepared prior to delivery 

of specified hazardous materials to the HEP in conformance with Title 19 of the California Code 
of Regulations and Health and Safety Code Section 25504.  The HMBP requires facilities to 
develop the following information: 

 
• Facility map showing locations of hazardous materials and emergency 

response equipment; 
 

• Hazardous materials inventory (including material safety data sheets 
[MSDS]);  

 
• Emergency contact information;  

 
• Emergency response plans and procedures; 

 
• Emergency notification procedures; and 



8.12 HAZARDOUS MATERIALS HANDLING 
 

SPPE MAY 2000 
GWF HANFORD ENERGY PARK 
S:\GWF\8.12.DOC 

8.12-34 

 
• Emergency response training for all employees. 
 

8.12.6.3 Risk Management Plan   
 
An RMP will be prepared in conformance with the requirements of the U.S. EPA 

and the local AA (Kings County Environmental Health Department) for any regulated 
substance stored in a process in excess of its threshold quantity.  An RMP will be prepared for 
aqueous ammonia prior to delivery to the HEP.  This RMP must include: 

 
• Off-site Consequence Analysis (or Hazard Assessment); 

 
• Prevention Program; 

 
• Emergency Response Program; and 

 
• Management System. 
 

As there are public receptors within the WCS impact zone (as defined by the U.S. 
EPA and the California Office of Emergency Services), the aqueous ammonia process qualifies 
for Program Level 3. 

 
8.12.6.4 Spill Prevention, Control, and Countermeasure Plan   

 
The SPCC Plan will be prepared in accordance with federal and California 

regulations.  This plan must be prepared if petroleum products stored on-site in aboveground 
storage tanks with a capacity that equals or exceeds 660 gallons for a single tank, or equals or 
exceeds 1,320 gallons for more than one tank.  The SPCC Plan must be prepared prior to 
delivery of petroleum products to the site.  The SPCC Plan will include information on spill 
response procedures and fuel storage. 

 
8.12.6.5 Monitoring   

 
An extensive monitoring program will not be required, as the environmental and 

human health effects are expected to be minimal during both the construction and the 
operations and maintenance phases of the HEP.  A variety of auditing and inspection 
requirements will help to ensure that the proposed measures effectively mitigate the risks 
associated with hazardous materials. 

 
8.12.7 Indirect/Cumulative Impacts 

 
8.12.7.1 Potential Indirect Effects of the HEP  
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The implementation of the HEP would support additional development in the 
Kings Industrial Park.  Increased development might result in the increased transport and use 
of hazardous materials.  However, no specific projects have been identified and any projections 
of additional hazardous material transport and use would be speculative.  Because the HEP is 
located in an area of industrial and agricultural use, these increases in the transport and use of 
hazardous materials are not expected to have significant impacts in the Hanford area. 

 
8.12.7.2 Potential for Cumulative Impacts 

 
In accordance with the requirements of the California Environmental Quality Act 

(CEQA), this analysis must consider the potential cumulative impacts on existing public 
receptors and future residential development that would be affected by the proposed facilities, 
related facilities, and other planned and foreseeable future projects in the site vicinity.  The 
following discussion summarizes the information available on projects that may have 
cumulative impacts with the HEP. 

 
In Kings County, projects with related environmental impacts could include 

other cogeneration projects, other power projects, and other projects associated with the Kings 
Industrial Park.  The construction of the HEP at a location adjacent to the existing GWF facility 
will increase the local usage of hazardous materials.  The transition from anhydrous to aqueous 
ammonia associated with the HEP will greatly reduce the risk associated with an ammonia 
release from the combined GWF facilities.  No additional RMP requirements will be triggered 
by the construction of the new facility as a result of the combined chemical usage.  Therefore, no 
significant cumulative impacts associated with hazardous materials are expected from the HEP.   

 
8.12.8 Involved Agencies and Contacts   

 
Requirement Agency Contact/Title Telephone 

SPCC Regional Water Quality Control 
Board,  
3614 East Ashlan 
Fresno, CA  93726 

Shelton Gray/ 
Senior Engineering Geologist 

(209) 445-5508 

    
CalARP/HMB
P 

Kings County Division of 
Environmental Health Services 
330 Campus Drive  
Hanford, CA  93230 

Tim Fillmore (559) 584-1411 
x2629 

 
The extent of involvement, if any, by government agencies and/or private 

organizations in emergencies will depend on the type and magnitude of an incident.  

Table 8.12-6 identifies government agency and other organizational involvement by 

type of incident.  Table 8.12-7 identifies organizational roles for incidents that involve 

hazardous materials. 
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The HEP will use local emergency services in case of emergency.  The 

Hanford Fire Department will be informed of the layout of the HEP and the potential 

hazards associated with its operations through the submission of a Hazardous 

Materials Business Plan.  The Hanford Fire Department already has on file a copy of 

GWF’s HMBP for the adjacent existing GWF facility.  The HMBP includes GWF’s 

Hazardous Materials Inventory Statement.  The HMBP, hazardous materials inventory, 

and site map will be modified as necessary for the HEP and kept secured in a Fire 

Department box at the front gate of the combined GWF facilities.  Any of the emergency 

services agencies shall be given MSDSs for chemicals used in the facility, on request.  

These sheets will be updated as new MSDSs are developed or revised or as more 

information on these chemicals is made available. 
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Table 8.12-6. Involvement of Government Agencies and Other Organizations by Type 
of Incident 

Organization 
Emergency 

Phone # Fire 
Spi
ll 

Securit
y 

Medica
l 

Technica
l 

Assistanc
e 

Othe
r 

Hanford Fire Department 
 

911 X X X X X X 

Emergency Medical 
Services 
 

911 X X  X   

Police Dept. 
 

911   X    

California Highway Patrol 
 

911  Xa     

Hanford Community 
Medical Center 
 

559-582-9000    X X  

San Joaquin Valley Unified 
Air Pollution Control 
District 
 

559-497-1000  X   X  

Central Valley Regional 
Water Quality Control 
Board 
 

559-445-5116  X   X X 

Kings County Department 
of Public Health, Division 
of EHS 
 

559-584-1411 
559-582-3211 
(after hours) 

 X  X X  

California EPA; Dept. of 
Toxic Substances Control 
 

510-540-2122  X  X X  

California Office of 
Emergency Services 
 

800-852-7550 X X  X X X 

Calif. Department of Fish 
& Game 
 

707-944-5512  Xb     

U.S. EPA National 
Response Center 
 

800-424-8802  Xb   X  

U.S. Dept. of 
Transportation 
 

415-280-4897  Xa   X  
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U.S. Coast Guard 
 

415-556-2103  Xb   X  

M. P. Vacuum Services 800-458-3036 
805-393-1151 

 

 Xb   X  

Poison Control Center 
 

800-876-4766  X  X X  

Pacific Gas & Electric 
Company 
 

800-743-5000      X 

Southern California Gas 
Company 

      X 

a If spill is on highway. 
b If spill is into waterways or sewer. 
EHS = Environmental Health and Safety 
EPA = Environmental Protection Agency 
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Table 8.12-7.  Organizational Roles for Incidents That Involve Hazardous Materials 

             Agency     Role 
Fire Department: Lead agency for all life-safety issues (e.g., fire, explosion, 

injury or illness, chemical release); assistance in initial care of 
victims.  

 
Emergency Medical  Lead agency for medical operations and primary care and 
transport Services:   of victims. 
 
Police Department: Lead agency for security-related emergencies (e.g., bomb 

threat, sabotage, civil disturbance, etc.); maintains order in 
emergencies involving community evacuations; expedites 
the movement of vehicles; California Highway Patrol must 
be notified of violations of hazardous materials 
transportation regulations or hazardous materials releases 
onto highways. 

 
Water District/ Required to be notified in the event of a discharge 
Sanitation District: of hazardous materials to the sanitary sewer system or storm 

drain. 
 
Hanford Community Receives and treats injury and illness victims, can provide  
Medical Center: technical assistance for first aid and basic life support or  
 other issues 
 
Kings County Department Regulates hazardous waste regulations for hazardous 
of Public Health, Division waste generators; must be notified of hazardous waste 

incidents; 
of Environmental Health must be notified of any sanitary concerns (e.g., food 

poisoning, 
Services:  epidemics, etc.). 
 
San Joaquin Valley Must be notified of any unauthorized discharges of  
Unified Air Pollution or hazardous materials to the atmosphere. 
Control District: 
 
RWQCB - Central Valley: Must be notified of any unauthorized discharges of 
 hazardous materials into the soil, groundwater, or surface 

water. 
 
California EPA; Must be notified of any unauthorized discharges of 
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Department of Toxic  hazardous materials to the environment; can provide 
technical  
Substances Control:  assistance for toxicology issues (HESIS) 
 
California Office of  Must be notified of any life threatening releases of 
hazardous 
Emergency Services:  materials into the environment; acts as the lead 
agency in 

coordinating responses to large-scale emergencies and 
regional disasters. 
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Table 8.12-7.  Continued 
              Agency     Role 
Calif. Department of Fish Must be notified of any discharges of hazardous materials  
and Game: into surface waters. 
 
U.S. EPA: Overall regulation of environmental laws; must be notified 

about discharges of hazardous materials in excess of 
reportable quantities; must be notified of discharges of oil. 

 
U.S. Department of  Regulates the transportation of hazardous materials on 
public  
Transportation: roads. 
 
U.S. Coast Guard: Must be notified of hazardous materials releases into 

navigable waters. 
 
M. P. Vacuum Services Provides assistance in removal and transportation of 

hazardous  
or CET Environmental: material spills. 
 
Phillips Services: Provides assistance in removal and transportation of 

hazardous  
 materials spills when CET Environmental is not available. 
 
Poison Control Center: Provides information regarding the ingestion or inhalation 

of poisonous chemicals. 
 
Pacific Gas and Electric Must be notified in the event of a power failure. 
Company: Provides assistance if electrical services are temporarily 

unavailable. 
 
Southern California Gas: Must be notified in the event of a gas leak.  Provides 

assistance if gas services are temporarily unavailable. 
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8.12.9 Summary Table of Laws, Ordinances, Regulations, and Standards  

 
Table 8.12-8 lists applicable LORS. 
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Table 8.12-8.  Summary of Laws, Ordinances, Regulations, and Standards Applicable to Hazardous Waste Handling 
SPPE 

Section 
Jurisdicti

on Authority Administering Agency Requirements & Compliance 
8.12.3 
and 
8.12.6 

Federal CERCLA, as amended by SARA; 
Title III, Emergency Planning and 
Community Right-to-Know Act 
(EPCRA) of 1986, 42 USC 11001 
et seq.; 40 CFR Parts 302, 355, 370, 
and 372. 

U.S. EPA Region IX; National Response 
Center; California Office of Emergency 
Services (OES); Kings County Division of 
Environmental Health Services 

Project will comply with 
CERCLA, release notification 
requirements; SARA Title III, 
reporting requirements for 
storing, handling, or producing 
regulated substances. 

     
8.12.6 Federal 29 CFR 1910 et seq. 29 CFR 1926 

et seq. 
Occupational Safety and Health 
Administration (OSHA) 

Project will comply with 
requirements pertaining to 
employers whose employees 
handle hazardous materials and 
extremely hazardous chemicals.  

     
8.12.3.3, 
8.12.4, 
and 
8.12.6 

Federal Clean Air Act Amendments of 
1990, Section 112(r), Accidental 
Release Prevention Program, 42 
USC 7412 (r), 40 CFR Part 68 

U.S. EPA Region IX; California 
OES; Kings County Division of 
Environmental Health Services 

Project will comply with 
requirements pertaining to risk 
management of regulated 
substances. 

     
8.12.6.4 Federal Clean Water Act, Spill 

Prevention, Control, and 
Countermeasure Plan, 40 CFR 
112 

 Project will comply with 
requirements designed to prevent 
the discharge of oil into navigable 
waters. 

     
8.12.6 State California Health & Safety Code 

§§ 25500–25520; 19 CCR §§ 2720–
2734 

Kings County Division of 
Environmental Health Services 

Project will prepare a Hazardous 
Materials Business Plan (HMBP). 

     
8.12.6 State California Accidental Release Prevention 

(CalARP) Program, California Health & Safety 
Code § 25531 et seq., 19 CCR Division 2, 
Chapter 4.5 

California OES, Kings County 
Division of Environmental 
Health Services 

HMBP requirements. 
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8.12.3 
and 
8.12.6 

State 8 CCR § 339, § 3200 et seq., 5139 
et seq., 5160 et seq., 5189 et seq. 

Cal-OSHA Project will meet requirements 
pertaining to the control and 
management of hazardous 
substances. 

     
8.12.8 
and 
8.12.9 

State Uniform Fire Code, Article 80 
and others 

Kings County Fire Department Project will meet provisions 
regarding fire protection and 
neutralization systems for 
hazardous materials. 

Table 8.12-8.  Continued 
SPPE 

Section 
Jurisdicti

on Authority Administering Agency Requirements & Compliance 
8.12.8 
and 
8.12.9 

Industry State Building Code Various agencies Project will meet requirements 
pertaining to fire prevention, 
building safety, etc. 

     
8.12.3.1, 
8.12.3.2, 
and 
8.12.6.1 

Industry California Vehicle Code 31300 et 
seq. 

Caltrans Project will comply with 
requirements for transportation of 
hazardous materials on state 
highways. 

 
CCR = California Code of Regulations 
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
CFR = Code of Federal Regulations 
EPA = Environmental Protection Agency 
SARA = Superfund Amendments and Reauthorization Act of 1986 
SPPE = Small Power Plant Exemption 
USC = U.S. Code 
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8.13 Waste Management 

 

 This section presents an evaluation of the potential environmental and human 

health effects related to hazardous and nonhazardous wastes generated by the proposed GWF 

Hanford Energy Park (HEP).  Refer to Section 2.0 of this Small Power Plant Exemption (SPPE) 

application for a full project description.  This section discusses the environmental condition of 

the proposed HEP and issues related to the generation, handling, and disposal of wastes. 

 

8.13.1 Environmental Condition of Site 

 

 The proposed HEP is located in the Kings Industrial Park in Hanford, California, 

on a portion of the southwest quarter of Section 13, Township 19 South, Range 21 East.  This 

location is approximately four miles south of the center of the city of Hanford. 

 

 The proposed HEP will be located on a 10-acre parcel that GWF is purchasing 

from the City of Hanford.  Land use in the surrounding area is primarily agricultural and 

industrial, with the exception of a few businesses and residences in the vicinity.  Land use in the 

area of the proposed HEP is discussed in more detail in Section 8.4 of this SPPE application.  

The parcel is currently undeveloped industrial land that has been disturbed by historical 

agricultural activities.  The power plant will be located on the eastern side of the parcel.  The 

topography of much of the site and surrounding area is flat. 

 

 A Phase I Environmental Site Assessment of the 10-acre parcel was performed by 

Kleinfelder consultants (Kleinfelder, 1999a).  The Phase I Site Assessment established that no 

environmental conditions exist at the HEP site.  However, groundwater degradation beneath the 

Pirelli facility directly south (across Idaho Avenue) of the HEP site has not been fully defined.  

The Phase I Site Assessment is contained in its entirety in Appendix F. 

 

 A limited Phase II Environmental Site Assessment was performed in July 1999 

(Kleinfelder, 1999b).  Nine soil samples and one groundwater sample were collected as part of 

this assessment.  The soil samples were analyzed for chlorinated pesticides, phenoxy herbicides, 
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semivolatile organic compounds (SVOCs), and total petroleum hydrocarbons (TPH) as oil and 

grease.  Groundwater samples were analyzed for California metals (CAM) 17, volatile organic 

compounds (VOCs), and SVOCs.  The results of the Phase II assessment did not reveal any 

significant concerns.  The Phase II Site Assessment is contained in its entirety in Appendix F. 

 

8.13.2 Waste Generation, Storage, and Handling 

 

 This section describes the wastes that will be produced during the construction 

and the operations and maintenance phases of the proposed HEP and the storage and handling 

facilities associated with these wastes.  Waste categories include sanitary wastewater, 

nonhazardous solid and liquid wastes, and hazardous solid and liquid wastes. 

 

8.13.2.1 Construction Phase 

 

 Both nonhazardous and hazardous wastes will be generated during the 

construction phase of the proposed project.  Only small volumes of hazardous wastes will be 

generated and, when handled properly, neither nonhazardous nor hazardous wastes will 

significantly impact the environment or human health. 

 

 Nonhazardous Wastes.  The types of nonhazardous wastes that will be generated 

during the construction phase of the HEP primarily include debris and other materials requiring 

removal during site grading and excavation.  These materials will consist of paper, wood, glass, 

plastics, excess concrete, scrap metal, calcium silicate insulation, mineral wool insulation, empty 

nonhazardous material containers, steel cuttings, packing metal, and electrical wiring waste.  

Approximately 40 cubic yards of these loosely packed materials will be generated weekly during 

construction.  Recycling of wastes will be maximized to include materials such as scrap metal, 

copper wire, empty containers, and absorbent materials.  Approximately 20 cubic yards of wastes 

will be recycled every two to three weeks during construction.  The remaining wastes will be 

placed into covered, temporary storage containers for periodic removal and disposed of at a 

Class II or III land disposal facility.  
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 Some nonhazardous wastewater will also be generated during the construction 

phase of the proposed HEP.  This wastewater will consist of sanitary wastewater, equipment 

wash water, and storm water runoff.  Sanitary waste will be collected in portable chemical toilets 

and will be removed from the site and disposed of periodically by licensed contractors.  

Equipment wash water will be collected and contained in specially designated areas and will be 

recycled where feasible or removed from the site for appropriate treatment and disposal.  Storm 

water runoff will be diverted into the existing storm water containment basin and managed 

appropriately. 

 

 All nonhazardous wastes generated during the construction phase will be handled 

and disposed of appropriately according to standard procedures and all applicable laws, 

ordinances, regulations, and standards (LORS). 

 

 Hazardous Wastes.  The types of hazardous waste that may be generated during 

the construction phase of the proposed project include small amounts of contaminated soil or 

other solids and small volumes of waste oil, cleaning fluids, solvents, paints, batteries, lighting 

lamps, and welding materials.  Many of these wastes will be recycled under the “excludable 

recyclable” provision of Title 22 of the California Health and Safety Code.  The wastes that 

require disposal will be characterized by applying generator knowledge or analytical testing to 

determine the appropriate management and handling of each type of waste.  Once properly 

characterized, the wastes will be temporarily stored at the site in appropriate containers 

according to all applicable hazardous waste storage LORS.  Then the wastes will be transported 

by a licensed hazardous waste hauler to a recycling/transformation facility or a Class I disposal 

facility.   

 

 The construction contractor will be considered to be the generator of the 

hazardous wastes and will be responsible for appropriate handling, storage, transfer, and disposal 

of the hazardous wastes generated.  If on-site hazardous waste storage may potentially exceed 90 

days, an extension to the 90-day period will be sought from the California Environmental 

Protection Agency (Cal-EPA) and the California Department of Toxic Substances Control 

(DTSC).  If an extension cannot be obtained, a transfer, storage, and disposal facility (TSDF) 
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permit will be obtained.  The approximate volumes of hazardous wastes expected to be generated 

during the construction of the project are listed in Table 8.13-1. 

 
Table 8.13-1.   

Hazardous Wastes Generated During Construction Phase 

Hazardous Waste Description 

Approximate 
Quantity 

Generated 
Empty hazardous material containers Contains hazardous 

materials residue. 
 

1 cubic yard/week 

Solvents, used construction equipment 
lube oils, paint, adhesives, and 
wastewater contaminated by oil, etc. 
 

Various hazardous wastes. 7 to 10 55-gallon 
drums/month 

Used and waste lube oil during CT lube 
oil flushes 

Excluded recyclable 
material. 
 

<55 gallons/3 weeks 

Oil rags, oil absorbent from CT lube oil 
flushes 

Contaminated with 
excluded recyclable 
material. 
 

1 to 2 55-gallon 
drums/3 weeks 

Oily rags, oil absorbent generated during 
normal construction activities excluding 
lube oil flushes 

Contaminated with 
excluded recyclable 
material. 
 

3 to 4 55-gallon 
drums/month 

Consumer-type lighting lamps Waste lamps. 
 

<50 pounds/year 

Spent batteries; lead acid Potentially recyclable. 
 

145 pounds/year 

Consumer-type batteries Waste batteries, dry, 
containing potassium 
hydroxide, solid (contains 
manganese dioxide). 
 

65 pounds/year 

CT = combustion turbine   
 

 All hazardous wastes generated during the construction phase will be handled and 

disposed of appropriately according to standard procedures and applicable LORS.  When 

handled properly, these hazardous wastes will not impact the environment or human health.  
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8.13.2.2 Operations and Maintenance Phase 

 

 Both nonhazardous and hazardous wastes will be generated during the operations 

and maintenance phase of the proposed HEP.  The primary waste will be nonhazardous 

wastewater.  These wastes and their estimated quantities are discussed below.   

 

 Nonhazardous Wastes.  The types of nonhazardous wastes that will be generated 

during the operations and maintenance phase of the proposed HEP include sanitary wastewater, 

combustion turbine wash water, surface water runoff, evaporative cooler blowdown, solid 

maintenance wastes, and standard office wastes.  Where appropriate, wastes will be recycled, 

and the remaining wastes will be placed into appropriate storage containers until periodic 

removal from the site.   

 

 All sanitary wastewater will be routed, via an existing sanitary waste gravity line, 

to the local sanitary waste treatment facility for the City of Hanford. 

 

 Water collected from the off-line combustion turbine generator washing, along 

with wastewater from the transformer sump drains and various facility drains, will be connected 

to a new oil-water separator unit.  The clean water separated from the oil-water separator will be 

recycled to the cooling tower basin.  On-line wash of the combustion turbine generators with 

demineralized water will not generate wastewater.  Storm water collected from areas of the 

facility not subject to oil contamination will drain to the solids settling basin before being 

discharged to the existing evaporation/infiltration basin at the adjacent GWF facility.  The 

existing evaporation/infiltration basin will be enlarged to accommodate the additional volume of 

storm water as shown in Section 2.0, Figure 2-3. 

 

 Wastewater collected from the heat recovery steam generator (HRSG) and the 

evaporative cooler will be transferred to the cooling tower basin.  Water from the cooling tower 

basin will be discharged to the City of Hanford sewer in conformance with the city’s discharge 

requirements. 
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 The facility will produce solid wastes from maintenance and office activities 

typical of industrial facilities.  These wastes include rags, broken and rusted metal and machine 

parts, defective or broken electrical materials, empty containers, pallets and wood materials, and 

other solid wastes.  Where appropriate, wastes will be recycled; the remaining wastes will be 

placed into covered, temporary storage containers until periodic removal for disposal at a Class 

III land disposal facility. 

 

 All nonhazardous wastes generated during the operations and maintenance phase 

will be handled and disposed of appropriately according to standard procedures and all 

applicable LORS. 

 

 Hazardous Wastes.  Types of hazardous waste that will be generated during the 

operations and maintenance phase of the proposed HEP include selective catalytic reduction 

(SCR) catalyst, waste oils, and other maintenance wastes (Table 8.13-2).  Many of these wastes 

will be recycled under the “excludable recyclable” provisions of Title 22 of the California Health 

and Safety code.  The wastes that require disposal will be characterized by applying generator 

knowledge or analytical testing to determine management and handling of each type of waste.  

Once properly characterized, the wastes will be temporarily stored at the site in appropriate 

containers according to all applicable hazardous waste storage LORS.  Then the wastes will be 

transported by a licensed hazardous waste hauler to a recycling facility or a Class I TSDF.  The 

handling, storage, transfer, and disposal of hazardous wastes will comply with all applicable 

LORS.  When handled properly, the hazardous wastes generated during the operations and 

maintenance phase of the proposed project will not impact the environment or human health.   

 

 It is estimated that approximately 525 cubic feet (or 17,500 pounds) of waste SCR 

and/or carbon monoxide (CO) catalyst will be generated every three to five years.  Other 

hazardous wastes expected to be generated at the HEP during operations and maintenance 

include paint and thinner waste (less than 50 gallons per year), lead acid batteries (less than 575 

pounds per year [lb/yr]), natural gas filters (75 lb/yr), consumer-type batteries (less than 

65 lb/yr), spent sandblast media (150 lb/yr), and nonempty aerosol cans (50 lb/yr).  A description 

of these wastes is included in Table 8.13-2.  Heavy metals accumulate in the SCR and CO 
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catalysts, causing the catalysts to be considered hazardous wastes.  The catalysts will be returned 

to the manufacturer for metals reclamation and/or disposal.   

 
Table 8.13-2. 

Hazardous Wastes Generated During Operations and Maintenance Phase 

 
Hazardous Waste 

 
Description 

Approximate 
Quantity 

Generated 
SCR and CO catalysts Waste catalyst (contains heavy metals) 17,500 pounds/3–5 

years 
 

Lubricating oil Excludable recyclable material 7,400 gallons/6 
years 
 

Used oil Excludable recyclable material 300 gallons/year  
 

Paint & thinner waste Waste paint-related material, 3, UN1263, PG 
II (D001) 
 

<100 gallons/year 

Lead acid batteries Waste batteries, wet, filled with acid, 8, 
PGIII, UN3028 
 

Less than 575 
pounds/year 

Natural gas filters Spent natural gas filters, non-RCRA 
hazardous waste, solid 
 

75 pounds/year 

Consumer-type 
batteries 

Waste batteries, dry, containing potassium 
hydroxide, solid (contains manganese 
dioxide) 
 

Less than 65 
pounds/year 

Fluorescent lamps Used lamps, “universal waste” 
 

Less than 50 
pounds/year 

   
Oil filters Used filters, “excludable recyclable 

materials” 
 

Less than 500 
pounds/year 

Non-empty aerosol 
cans 

Waste aerosols, 2.1 (contains flammable 
liquid) 
 

Less than 50 
pounds/year 

CO = carbon monoxide 
RCRA = Resource Conservation and Recovery Act 
SCR = selective catalytic reduction 
 

 
 The combustion turbine has a capacity of 7,400 gallons for lubricating oil.  It is 

estimated that this volume of lubricating oil will be replaced every six years.  These oils must be 
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replaced to ensure proper operation of the turbines.  Approximately 300 gallons of waste oils 

from other equipment will be generated annually.  These oils will be recycled where feasible.   

 

 Properly trained personnel will be present during all handling of hazardous 

materials/wastes to respond appropriately in case of an accidental release of these materials.   

 

 All hazardous wastes generated during the operations and maintenance phase will 

be handled and disposed of appropriately according to standard procedures and all applicable 

LORS. 

 

8.13.3 Waste Disposal Sites 

 

 This section reviews the nonhazardous and hazardous waste disposal facilities that 

may feasibly be used for disposal of wastes associated with the HEP. 

 

8.13.3.1 Nonhazardous Waste Disposal Facilities 

 

 Nonhazardous wastes will be removed from the site periodically for disposal or 

recycling.  All nonhazardous waste from the city of Hanford goes to the local materials recovery 

facility (MRF), where it is sorted and recyclables are removed.  The remaining waste is then 

transferred to the Chemical Waste Management facility in Kettleman City.  The Joint Powers 

Authority has an agreement with Chemical Waste Management to send nonhazardous waste 

from the cities of Lemoore, Hanford, and Corcoran to the Kettleman Hills Facility.  The facility 

has a permitted capacity of 10,700,000 cubic yards, and a remaining capacity of 8,000,000 cubic 

yards.  The current annual usage is 200,000 cubic yards.  Based on this annual usage, the 

estimated closure date is 2038.  Currently, the facility is not involved in any major cleanup 

actions that could affect the future availability of the facility (Chemical Waste Management, 

1998). 
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8.13.3.2 Hazardous Waste Disposal Facilities 

 

 The hazardous waste generated from this project will be disposed of at nearby 

hazardous waste TSDF.  In California, there are three major commercial Class I disposal 

facilities that accept hazardous wastes.  The status of these facilities is summarized below. 

 

 Safety-Kleen® Environmental Services (Formerly Laidlaw Environmental 

Services) Buttonwillow Facility (EPA ID# CAD980675276).  This permitted Class I disposal 

facility is located in Kern County on Lockern Road between Highways 33 and 58, near 

Buttonwillow.  The facility is approximately 20 miles from the proposed HEP site.  The 

categories of wastes handled at this facility include aqueous wastes, contaminated soil, inorganic 

and organic sludges, polychlorinated biphenyls (PCBs) with a concentration of less than 50 parts 

per million (ppm), cyanide and sulfide reactives, and substances with metals exceeding 

concentration limits set by the Toxicity Characteristic Leaching Procedure (TCLP) standard.  

On-site treatment and disposal methods include evaporation, landfilling, and 

solidification/stabilization.  The facility has a permitted capacity of 13,200,000 cubic yards and a 

remaining capacity of 10,700,000 cubic yards.  The current annual usage is 115,000 cubic yards.  

Based on this annual usage, the estimated closure date is 2091.  Currently, the facility is not 

involved in any major cleanup actions that could affect the future availability of the facility 

(Safety Kleen®, 1998). 

 

 Chemical Waste Management Kettleman Hills  Facility (EPA ID# 

CAT000646117).  This permitted Class I disposal facility is located in Kings County off of 

Highway 41 west of Kettleman City.  It is approximately 60 miles from the proposed HEP site.  

The categories of wastes handled at this facility include organic sludges and solids, PCBs with a 

concentration of less than 50 ppm, pesticides, cyanide and sulfide reactives, halogenated and 

nonhalogenated solvents, substances with metals that exceed the TCLP limits, and waste acids, 

caustics, and oil.  On-site treatment and disposal methods include evaporation, landfilling, 

neutralization, pesticide hydrolysis, and stabilization.  The facility has a permitted capacity of 

10,700,000 cubic yards and a remaining capacity of 8,000,000 cubic yards.  The current annual 

usage is 200,000 cubic yards.  Based on this annual usage, the estimated closure date is 2038.  
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Currently, the facility is not involved in any major cleanup actions that could affect the future 

availability of the facility (Chemical Waste Management, 1998).    

 

 Safety-Kleen® Environmental Services (Formerly Laidlaw Environmental 

Services) Imperial Valley Disposal Facility (EPA ID# CAD000633164).  This permitted Class 

I disposal facility is in Imperial Valley, approximately 7 miles west of Westmoreland on 

Highway 86.  It is approximately 300 miles from the proposed HEP site.  The categories of 

wastes handled at this facility include aqueous wastes, contaminated soil, inorganic and organic 

sludges and solids, latex paint sludges, PCBs with concentrations of less than 50 ppm, pesticides, 

substances with metals that exceed the TCLP limits, and waste acid, caustic, and oil sludges.  

On-site treatment and disposal methods include landfilling, microencapsulation, neutralization, 

and solidification/stabilization.  After planned construction of two additional land disposal cells 

(2,600,000 cubic yards), the facility will have a permitted capacity of 6,100,000 cubic yards.  

The current available capacity is approximately 2,500,000 cubic yards.  The current annual usage 

is approximately 115,000 cubic yards.  Based on this annual usage, the current estimated closure 

date is 2020.  With construction of the two additional cells, the estimated closure date is 2050.  

Currently, the facility is not involved in any major cleanup actions that could affect the future 

availability of the facility (Laidlaw, 1998).   

 

8.13.3.3 Waste Recycling Facilities 

 

 All nonhazardous waste from the city of Hanford goes to the local MRF, where it 

is sorted and the recyclables removed.   

 

8.13.3.4 Waste Disposal Impacts 

 

 This section describes the potential impacts the proposed HEP may have on the 

aforementioned hazardous and nonhazardous waste disposal capacities.  Many of the wastes 

generated by the HEP will be recycled, minimizing the amount of wastes for disposal and 

minimizing impacts on waste disposal capacities. 
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 Nonhazardous Waste Impacts.  It is anticipated that nonhazardous waste 

disposal from the proposed HEP will not significantly decrease the capacity of the waste disposal 

facilities used by the project.  With active waste recycling efforts in place, along with the 

currently available Class II or III waste disposal capacity, the incremental decrease in available 

waste disposal capacity resulting from the proposed HEP can be considered insignificant. 

 

 Hazardous Waste Impacts.  It is anticipated that hazardous waste disposal from 

the proposed HEP will not significantly decrease the capacity of the waste disposal facilities used 

by the project.  With active waste recycling efforts in place, along with the currently available 

Class I waste disposal capacity, the incremental decrease in available waste disposal capacity 

resulting from the proposed HEP can be considered insignificant.   

 

8.13.4 Waste Mitigation Measures 

 

 No significant impacts are anticipated from the handling and management of 

wastes generated at the HEP facility.  The handling and management of the waste generated by 

the proposed project will follow the hierarchy approach of waste reduction set forth in the Public 

Resources Code (PRC) Section 40000 et seq.: source reduction, waste recycling, and waste 

disposal.  The HEP will prepare a plan for reducing the generation of hazardous waste and 

prepare the associated performance reports.  These best management practices will ensure that 

there are no significant impacts resulting from the project. 

 

 During construction of the project, substantial volumes of nonhazardous wastes 

will be generated.  A significant portion of these wastes can be diverted from the local Class II or 

III disposal facility with proper mitigation measures.  Where feasible, these wastes will be 

recycled or reused.  Other nonhazardous waste mitigation measures (see Section 8.13.2) and will 

be used to minimize waste disposal impacts.   

 

 Where feasible, hazardous wastes will be recycled.  Other hazardous waste 

mitigation measures (see Section 8.13-2) will be used to minimize the impacts of these 

hazardous wastes. 
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8.13.5 Facility Closure Issues 

 

 Facility closure of the proposed HEP involves either temporary or permanent 

closure.  Temporary closure could be due to general facility maintenance; replacement of one or 

more critical operating components of the facility; a disruption in the supply of critical natural 

gas, chemicals, or labor; or a natural occurrence beyond the control of plant operators (e.g. 

flooding, earthquake, fire, etc.).  Permanent closure of the facility could result from similar 

causes, but could also include causes such as facility obsolescence, irreparable damage to the 

facility, economic forces, or other unforeseen causes.  The waste management issues associated 

with the temporary or permanent closure of the HEP are discussed below.  See Section 4.0 

(Facility Closure) for more closure information. 

 

8.13.5.1 Temporary Closure 

 

 In the case of an unforeseen temporary closure of the facility in which there is no 

accidental release of hazardous materials, a contingency plan for cessation of operations will be 

implemented.  This plan will be prepared before the facility begins operation.  The plan will 

ensure that throughout temporary closure all facility operations comply with all LORS.  

Depending on the length of the closure, hazardous materials may be eliminated from the facility 

by removing materials from their respective storage containers and/or by halting delivery of 

hazardous materials.  In the former case, wastes removed from their storage containers will be 

disposed of according to all applicable LORS.  It is also possible that temporary closure of the 

facility could lead to the cessation of waste-generating activities.  In this case, periodic removal 

of wastes from the facility would be halted until needed again.   

 

 If an accidental release of hazardous materials is associated with an unforeseen 

temporary closure in the facility, procedures set forth in the Hazardous Materials Business Plan, 

as described in Section 8.12 (Hazardous Materials Handling), will be followed.  The business 

plan will be prepared before the facility begins operation.  The plan will ensure that appropriate 
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measures are developed to respond to an accidental release of hazardous materials, clean up 

hazardous materials, and notify authorities and the public of the release of hazardous materials.   

 

8.13.5.2 Permanent Closure 

 

 Management of hazardous and nonhazardous wastes for permanent facility 

closure will be addressed in the general closure plan.  At the time of permanent closure, waste 

management will maximize recycling efforts to prevent an excess of waste generation resulting 

from the closure.  Unused chemicals will be sold back to the suppliers, other purchasers, or users.  

All equipment containing hazardous material residue will be decommissioned, according to a 

decommissioning plan that will be prepared at the appropriate time, to protect the environment 

and human health.  All nonhazardous wastes will be removed from the facility and disposed of in 

a Class II or III land disposal facility.   

 

8.13.6 Cumulative and Indirect Impacts 

 

 The nonhazardous waste generated at the HEP would add to the total waste 

generated in Kings County and in California.  However, there are adequate recycling facilities 

and landfill capacity to dispose of the waste from Kings County over the next 40 to 50 years.  

The impact of the solid waste generated by the plant is therefore not considered significant.  No 

significant, indirect impacts on nonhazardous waste disposal or recycling from materials 

suppliers are anticipated. 

 

 The hazardous waste generated at the facility will be recycled and treated to the 

extent possible.  California has more than adequate treatment and disposal capacity for the 

hazardous wastes that cannot be recycled.  No significant, indirect impacts on nonhazardous 

waste disposal or recycling from materials suppliers are anticipated. 
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8.13.7 Monitoring 

 

 Because the environmental impacts caused by the construction and operation of 

the HEP are expected to be minimal, extensive monitoring programs are not required.  Generated 

wastes will be monitored in accordance with the generator permit requirements throughout the 

life of the plant.  Wastewater discharged from the plant will be monitored in accordance with the 

waste discharge requirements specified by the City of Hanford. 

 

8.13.8 Laws, Ordinances, Regulations, and Standards 

 

 The following section lists the LORS that are applicable to the hazardous waste 

storage, handling, and disposal activities of the proposed HEP.  These LORS are in place to 

protect employees, the environment, and the surrounding community from exposure to 

hazardous and nonhazardous wastes.  The jurisdiction, authority, and administering agency of 

each of the LORS applicable to the proposed project are presented in Table 10.0-1 in Section 

10.0 (Laws, Ordinances, Regulations, and Standards).  Also in Table 10.0-1 are specific 

references to the parts of Section 8.13 where conformance with each applicable LORS is 

discussed. 

 

8.13.8.1 Federal LORS 

 

 Hazardous and nonhazardous wastes are governed in part by the Resource 

Conservation and Recovery Act (RCRA).  As required by RCRA, an application for a hazardous 

waste generator identification number will be coordinated through the U.S. Environmental 

Protection Agency and the DTSC. 

 

 40 Code of Federal Regulations (CFR) Parts 260–272 govern the generation, 

transportation, treatment, storage, and disposal of hazardous waste through a comprehensive 

management system.  These sections also list the characteristics of hazardous wastes, including 

ignitability, corrosivity, reactivity, and toxicity.  Subtitle D of these parts grants authority for 

regulating nonhazardous waste to the state. 
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 49 CFR Parts 172, 173, and 179 provide standards for labels, placards, and 

markings on hazardous waste shipments by truck, and standards for packaging hazardous wastes. 

 

 42 U.S. Code (USC) 6922 sets forth standards applicable to generators of 

hazardous waste regarding record keeping, labeling practices, informing hazardous waste 

transporters of general composition of wastes, use of a manifest system, and reporting 

requirements from the generators. 

 

8.13.8.2 State LORS 

 

 The Hazardous Waste Control Act (HWCA) of 1972 is codified in Section 25100 

et seq. of the California Health and Safety Code (H&SC).  Regulations addressing the 

management of hazardous wastes are found in 22 California Code of Regulations (CCR) 66001 

et seq.  These management issues include: 

 
• Characterizing wastes; 

• Obtaining a waste identification number; 

• Implementing a waste reduction program; 

• Manifesting wastes; 

• Packaging and labeling of wastes; 

• Record keeping; 

• Monitoring; and 

• Emergency preparedness. 

 

 22 CCR 67100, Hazardous Waste Source Reduction and Management Review, 

requires waste generators, as specified by the quantities of hazardous waste generated, to develop 
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a plan for reducing their hazardous wastes.  Then, if applicable, generators must prepare a 

hazardous waste management performance report every four years.   

 

 H&SC Sections 25500 et seq. (Hazardous Materials Business Plans) require 

emergency response plans from facilities storing hazardous materials in excess of 55 gallons, 500 

pounds, and 200 cubic feet, as appropriate.  Hazardous wastes or mixtures of hazardous wastes 

are included in the definition of hazardous materials.  Inventories prepared in accordance with 

this requirement will include information on hazardous wastes. 

 

 Nonhazardous wastes are governed in part by the California Integrated Waste 

Management Act of 1989, which is found in PRC Section 40000 et seq.  This law serves as a 

guide for an integrated statewide system of solid waste management, which includes efforts for 

solid waste handling, disposal, source reduction, recycling, and land disposal safety. 

 

 22 CCR 66260–66270 establish hazardous waste regulations for generators and 

transporters of hazardous wastes, and owners of hazardous waste TSDFs. 

 

 The Porter-Cologne Water Quality Control Act regulates wastes that have the 

potential to cause loss of beneficial use of California’s waters.  This act requires the State Water 

Resources Control Board to establish reportable quantities of hazardous wastes and hazardous 

materials based on their potential to degrade the waters of the state.  Any discharge of hazardous 

materials that is not consistent with the discharge requirements of the facility must be reported to 

the appropriate authorities.   

 

8.13.8.3 Local LORS 

 

 The Kings County Zoning Ordinance requires the proposed HEP to comply with 

the appropriate safety setbacks required by the Kings County Fire Department for fire safety.  

The Kings County Environmental Health Services Department will serve as the certified 

Uniform Program Agency (CUPA) for the proposed project.  Any other local agencies or LORS 
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that are applicable to the proposed project will be addressed before the construction and 

operation of the facility. 

 

8.13.9 Involved Agencies 

 

 The agencies that will be directly involved with overseeing regulatory 

requirements during the construction and operation of the proposed HEP are the Kings County 

Environmental Health Services Department, the Central Valley Regional Water Quality Control 

Board (RWQCB), DTSC, and Department of Conservation, Division of Oil, Gas, and 

Geothermal Resources (DOGGR).  Agency contacts are presented in Table 8.13-3. 

 

8.13.10 Waste Management Permits Required 

 

 Prior to construction of the proposed HEP, the project will obtain a U.S. 

Environmental Protection Agency identification number from the DTSC.  Application and 

qualification for this identification number are dependent on the quantities and characteristics of 

the wastes generated at the HEP.   
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Table 8.13-3. 

Involved Agencies and Agency Contacts 
Agency Contact Reason for Involvement 

Kings County Planning Department 
330 Campus Drive  
Hanford, CA  93230 

Steve Sopp 
(559) 584-1411 

Assistance with solid waste management facilities, 
CEQA, and similar information.  

   
Kings County Division of Environmental 
Health Services 
330 Campus Drive  
Hanford, CA  93230 

Raymond Cooke 
(559) 584-1411 

Assistance with waste handling and regulation. 

   
Kings County Division of Environmental 
Health Services 
330 Campus Drive  
Hanford, CA  93230 

Permit Assistance 
Center 
(559) 584-1411 

Notification required if pre-existing on-site 
contaminated soil is considered hazardous. Issues 
Hazardous Waste Generator License equivalent via 
acceptance of facility’s Hazardous Materials 
Business Plan. 

   
Department of Toxic Substances Control 
400 P Street 
P.O. Box 806 
Sacramento, CA 95812-0806 
 

EPA ID Center 
(916) 324-1781 

Application for U.S. EPA identification number. 

CEQA = California Environmental Quality Act 
U.S. EPA = U.S. Environmental Protection Agency   
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8.14 Water Resources 

 

The operation of the proposed GWF Hanford Energy Park (HEP) will result in 

only minor impacts to water resources. 

 

The affected environment of the HEP is described in terms of regional water 

resources and the identified water supply for the HEP.  The environmental consequences or 

impacts that may result from the HEP are described with regard to the Kings County Water 

District, state water policy, surface water (flood and storm water), and groundwater in storage.  

Cumulative and indirect impacts and mitigation measures are also addressed.  Finally the laws, 

ordinances, regulations, and standards (LORS) that apply to the use and conservation of water 

resources are presented. 

 

8.14.1 Affected Environment 

 

The HEP is located in the Kings Industrial Park in Hanford, California, on a 

portion of the southwest quarter of Section 13, Township 19 South, Range 21 East.  This location 

is approximately four miles south of the center of the City of Hanford. 

 

The proposed facility will be located adjacent to property already in use for 

energy generation.  Outside of Kings Industrial Park, land use in the vicinity of the HEP is 

primarily agricultural, with the exception of a few businesses and residences in the vicinity.  

Land use in the area is discussed in more detail in Section 8.4 (Land Use) of this Small Power 

Plant Exemption (SPPE) application. 

 

8.14.1.1 Regional Water Resources 

 

Climate and Precipitation.  The climate in the Hanford area is Mediterranean-

subtropical, with mild winters and dry summers.  Most precipitation falls between October and 

May.  Table 8.14-1 lists the average monthly maximum temperatures, the average monthly 
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minimum temperatures, and the average monthly rainfall recorded at the Hanford weather station 

from 1927 through 1999.  Average annual rainfall is 8.19 inches. 

 

Table 8.14-1.  Monthly Climate Summary for Period of Record: 12/1/1927 to 8/31/1999 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average Max. 
Temperature 
(degrees F)  

54.4 61.5 67.5 75.3 83.6 90.9 97.3 95.6 90.0 80.4 66.3 55.0 76.5 

              
Average Min. 
Temperature 
(degrees F)  

35.4 38.7 42.2 46.5 52.3 58.0 62.3 60.4 55.5 47.6 38.5 34.8 47.7 

              
Average Total 
Precipitation 
(in.)  

1.55 1.53 1.46 0.72 0.23 0.07 0.01 0.01 0.15 0.36 0.83 1.27 8.19 

              
Average Total 
Snow Fall (in.)  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 
Note: Percentages of possible observations for period of record: max. temp; 98.3 %; min. temp, 98.1%; precipitation, 98.7%; snowfall, 98.2%.   
 Source: McCurdy, 1998. 
 

 

Regional Water Use and Supply.  Within Kings County, water needs are 

supplied by groundwater and surface water.  Total annual water use in Kings County is 

1,400,000 acre-feet (456 billion gallons).  Approximately 32 to 35 percent of the total use is from 

groundwater.  The remainder is from surface water supplies, which include the Kings River and 

the State Water Project (Kings County Planning Department, 1998). 

 

Geologic Setting and Groundwater.  The HEP site is located in the Tulare Lake 

Groundwater Basin, which occupies portions of Kings and Tulare Counties.  This groundwater 

basin has a surface area of approximately 524,800 acres and a storage capacity of 1,500,000 

acre-feet.  Annual average extraction for agriculture is 648,000 acre-feet; for urban uses, which 

include industrial uses, annual extraction is 24,000 acre-feet. 

 

 The aquifer system in the vicinity of the site generally consists of an upper and a 

lower aquifer, which are separated by a relatively thick clay layer of regional extent called the 

Corcoran Clay member of the Tulare Formation (shown as E-clay on Figure 8.15-5 [Geologic 

Resources and Hazards]).  This clay layer is located at approximately 450 feet bgs and is 
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approximately 50 to 100 feet thick.  The Corcoran Clay is a silty, diatomaceous clay with low 

permeability and is one of the largest confining bodies in the area.  In general, clay zones are 

impermeable aquitards that restrict vertical and lateral movement of groundwater.  Movement of 

groundwater flow through soil can be retarded or terminated by aquitards.  Several clay beds 

were deposited in a lake that once occupied the San Joaquin Valley trough.  Although no other 

significant clay beds are present in the subsurface at the HEP site, there are up to six distinct clay 

beds in the region.  Two of these clay zones pinch out approximately 4.5 and 3 miles south of the 

HEP site, at depths of 40 and 200 feet bgs, respectively. 

 

 The upper aquifer generally consists of interbedded sands and clays that contain 

water under unconfined or semiconfined conditions.  The lower aquifer underlies the Corcoran 

Clay and also consists of interbedded sands and clays.  Although the Corcoran Clay is believed 

to be a competent barrier between the upper and the lower aquifers, the Corcoran Clay pinches 

out and disappears as it moves north and east of the HEP site.  Where the Corcoran Clay 

disappears, the lower aquifer is no longer isolated from the upper aquifer.  Historically, when a 

groundwater supply well has been drilled and completed in the area, the casing has commonly 

not been cemented across the clay.  Thus, many wells have been completed in both the upper and 

the lower aquifers, providing hydraulic communication between the two aquifers.  Water level 

data from 1971 and 1987 indicate that the static pressure of groundwater is approximately equal 

in both the lower aquifer and the upper aquifer in the area near Hanford.  These data indicate that 

the aquifers are not confined.  As of spring 1999, the groundwater elevation in the aquifers was 

located at approximately 80 feet bgs (Mills, 2000a).  For more information on the hydrogeology 

of the HEP site, see Section 8.15.1.2. 

 

Surface Water.  The Lakeside Ditch transfers irrigation water from the Kings 

River to agricultural end users and provides storm water drainage transfer for the region to 

groundwater recharge basins managed by the Kings County Water District.  The Lakeside Ditch 

is located to the west of the HEP site.  Sand Slough, located to the west and south of the HEP 

site, also receives storm water from the region. 
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8.14.1.2 Water Supply for the Proposed HEP 

 

The principal water supply source for the proposed HEP will be groundwater.  

GWF has been operating a groundwater supply well adjacent to the HEP site to produce water 

for its existing power plant.  The well has sufficient capacity to meet the needs of both the 

existing plant and the proposed HEP.  However, potable water and plant general service water 

may need to be obtained from the existing city domestic water connection. 

 

Secondary effluent from the City of Hanford wastewater treatment plant 

(WWTP), which is located approximately 1.5 miles north of the proposed facility, was evaluated 

as a potential alternative water supply source for the HEP.  To tap this source, GWF would have 

to construct wastewater supply and return lines to and from the WWTP along an easement from 

the Burlington Northern & Santa Fe railway (directly east of the HEP site).  GWF would use the 

WWTP effluent to cool the mechanical draft cooling tower; the concentrated, cooling tower 

blowdown would be discharged back to the WWTP.  However, the conductivity limits in the 

existing WWTP Waste Discharge Requirements (WDRs) might be exceeded if GWF returned 

the cooling tower blowdown to the WWTP.  Treatment to reduce total dissolved solids (TDS) or 

conductivity of the blowdown water to WDR levels is not economically feasible.  Consequently, 

the use of secondary effluent from the City of Hanford WWTP was not considered an 

economically feasible water source.  GWF has also examined other cooling options that would 

reduce or eliminate additional water requirements (see Section 5.0). 

 

8.14.2 Environmental Consequences 

 

This section evaluates the potential impacts of the HEP on various water 

resources.  The topics investigated are as follows: 

 

• Impacts on the Kings County Water District’s water supply; 
 

• Impacts on state water policy; 
 

• Impacts on surface water use and storage; and 
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• Impacts on existing groundwater overdraft conditions.  
 

The cumulative and indirect impacts on water resources are discussed in 8.14.3.   

 

Figures 8.14-1a and 8.14-1b illustrate the water mass balance for the annual 

average and maximum daily cases for the HEP.  Table 8.14-2 provides general water quality 

parameters for the groundwater source that is proposed for supply water for the HEP.  The 

planned source of process water for the HEP is the on-site groundwater well at the adjacent 

existing GWF power plant.   

 

The estimate of the total average annual water usage by the HEP is 276,000,000 

gallons (850 acre-feet).  Approximately 82 percent of this total water requirement will be 

makeup water for the cooling tower.  

 

Approximately 86 gallons per minute (annual average basis) of process and 

sanitary wastewater will be discharged to the city sewer system. 

 

Impacts on the Kings County Water District’s Water Supply.  The HEP will 

obtain potable water and fire water from the City of Hanford.  However, the process water 

requirements for the HEP will be met by on-site groundwater well production through an 

agreement with the Kings County Water District.  The average annual process water 

requirements for the HEP from the Tulare Lake Groundwater Basin are estimated at 276,000,000 

gallons (850 acre-feet).  Overdraft conditions exist in this basin: total annual extraction from the 

Tulare Lake Groundwater Basin is 672,000 acre-feet per year, and the annual overdraft is 

229,000 acre-feet per year.  Because of the overdraft conditions, use of groundwater by the HEP 

will be fully mitigated to prevent additional overdraft.  As a mitigation measure, surface water 

will be purchased by GWF and transferred to recharge basins operated by the Kings County 

Water District for use in recharging the aquifer approximately one mile from the HEP site 

(Figure 8.14-2). 
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Figure 8.14-1a. Water Balance - Annual Average

NOTES: 1. All water flow rates are in gallons per minute (gpm).
2. On-line wash flow rate is a daily average based upon a 13 gpm flow for 1/2 hour, once per day.
3. Existing plant facilities that will be shared by the existing and new plants are shaded.
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Figure 8.14-1b. Water Balance - Maximum Daily

NOTES: 1. All water flow rates are in gallons per minute (gpm).
2. On-line wash flow rate is a daily average based upon a 13 gpm flow for 1/2 hour, once per day.
3. Existing plant facilities that will be shared by the existing and new plants are shaded.
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Table 8.14-2.  Groundwater Pumping Needs for the GWF Hanford Energy Park 
and Quality Parameters of Well Source 

 
Groundwater Pumping Needs of HEP 

 
Maximum Daily Water Requirements for the HEP 
Flow (gpd) 894,000 
Flow (gpm) 621 
 
Average Daily Water Requirements for the HEP 
Flow (gpd) 756,000 
Flow (gpm) 525 

 
Quality Parameters (mg/L) 

Hardness 5.9 
Total alkalinity 140 
Total dissolved solids 220 
Specific conductivity 340 
Sulfate 8.1 
Chloride 19 
Silicon dioxide 20 
mg/L = milligrams per liter (equivalent to parts per million) 
gpd = gallons per day 
gpm = gallons per minute 
HEP = Hanford Energy Park 
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Impacts on State Water Policy.  The volume of water that will be used for the 

HEP is a small fraction of the beneficial uses of inland waters for the state.  Conformance with 

state water policies and agreements are discussed below. 

 

Power Plant Cooling Policy.  The State Water Resources Control Board 

(SWRCB) policy regarding the use of inland waters for power plant cooling expresses prioritized 

preferences for the sources of cooling water used by power plants (SWRCB, 1975).  Before 

concluding that it is necessary to use groundwater as cooling water for the HEP, GWF evaluated 

other potential sources of water based on SWRCB policy to determine whether these sources 

would be environmentally sound and economically feasible. 

 

The following cooling water alternatives were considered for the project: 

 
• Secondary wastewater from the City of Hanford WWTP; 

 
• Wastewater from nearby industrial facilities; 

 
• Importing wastewater streams from nearby communities; 

 
• Importing ocean or brackish water; 

 
• Wet-dry cooling; and 

 
• Dry cooling. 
 

All of these options were rejected as being environmentally unacceptable, 

economically unsound, or both. 

 

Impacts on Surface Water Use and Storage.  Potential surface water impacts 

resulting from the HEP include the disruption of surface runoff patterns during the construction 

phase and storm water management during the operations and maintenance phase. 

 

During construction of the HEP, approximately 3 to 5 acres will be disturbed at 

the HEP site, approximately 5 to 11 acres will be disturbed along the proposed transmission 

route (10 to 16 acres would be disturbed along the alternate transmission route), approximately 1 
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acre will be disturbed for the proposed switchyard (a similar amount would be disturbed if the 

alternate switchyard is selected), and approximately 5 to 10 acres will be disturbed for the 

proposed natural gas pipeline route.  The plant footprint and the other disturbed areas will not 

encroach on the Lakeside Ditch or affect the 100-year floodplain (Figure 8.14-3).  The HEP site 

is relatively flat.  The grading for the construction of the HEP will alter the existing drainage 

patterns on the HEP site to ensure that storm water runoff during the operations and maintenance 

phase is confined within the HEP site and drained to an existing evaporation/percolation basin at 

the existing GWF Hanford cogeneration plant.  However, the other areas disturbed for the 

construction of the HEP (the linear facilities) will have their drainage patterns reestablished after 

construction.  Existing roadways will be used to the maximum extent possible; if additional 

roadways must be established, they will be sited and graded to minimize potential disturbance to 

erosion and runoff patterns.  Best engineering management practices and drainage control will be 

implemented to minimize impacts from construction activities.  A storm water monitoring 

program for construction at the HEP site will be implemented.  In addition, erosion and sediment 

controls will be implemented, and best management practices (BMPs) will achieve compliance 

with the California National Pollutant Discharge Elimination System (NPDES) Storm Water 

General Permit for Storm Water Discharge Associated with Construction Activity and all other 

applicable LORS.  These BMPs will apply to both the construction phase and the operations and 

maintenance phase.   

 

Runoff from the HEP site during construction will not contribute significantly to 

watershed runoff.  The nearest surface water body to the HEP site is the Lakeside Ditch, which 

contains water intermittently, depending on the season.  Average annual rainfall for Hanford is 

8.19 inches.  Runoff from the HEP site will be a very minor contribution to surface water 

resources.   

 

Discharges of water from plant operations will not be released to the Lakeside 

Ditch or to the surrounding ground surface.  Plant and equipment drains will be collected, treated 

to remove oil and grease, and routed to the HEP cooling tower basin.  All discharge systems will  
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be constructed and operated in compliance with applicable codes and regulations, including 

Chapter 13 of the City of Hanford municipal code (monitoring and reporting requirements for an 

industrial user).   

 

The storm water flow associated with industrial activity at the existing GWF 

Hanford cogeneration plant is controlled on-site.  The area inside the fenceline is bermed and 

graded to direct storm water runoff to a drainage system that discharges to an on-site 

evaporation/percolation pond.  The proposed HEP site will also be bermed and graded, and storm 

water runoff from the HEP site will also be directed to the existing on-site 

evaporation/percolation pond, which will be enlarged to accommodate the increased storm water 

flow.  The drainage systems for the HEP site have been designed for the storm water flow 

resulting from a maximum 25-year, 24-hour rainfall event (2.0 to 2.1 inches) (Durfee, 2000).  

Drainage at the HEP site has also been designed to prevent flooding of permanent facilities and 

roads.  The storm water drainage system design will also follow best management practices. 

 

The storm water runoff that is collected from outside bermed or graded storm 

water collection areas will be allowed to follow natural drainages. Because the only runoff to be 

allowed to discharge according to natural drainage patterns will be runoff that is outside the 

bermed and contained areas (i.e., uncontaminated runoff), the California General Permit for 

Discharges of Storm Water Associated with Industrial Activity and associated monitoring and 

reporting requirements do not apply to the HEP.  Facilities that do not discharge storm water to 

the waters of the United States are not required to be permitted under the General Permit.  The 

permit expressly exempts facilities disposing of storm water to evaporation or percolation ponds. 

 

Impacts to surface water quality and quantity during the construction and the 

operations and maintenance phases of the HEP will be minimized by best engineering practices.  

 

Groundwater Impacts.  The average annual process water requirements for the 

HEP from the Tulare Lake Groundwater Basin are estimated at 276,000,000 gallons (850 acre-

feet).  Because of existing overdraft conditions in the basin, withdrawals of groundwater for HEP 

use will be fully mitigated.  Surface water will be purchased from the Angiola Water District 
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and, through a series of exchanges, transferred to the Kings County Water District recharge 

basins (see Figure 8.14-2). 

 

8.14.3 Cumulative and Indirect Impacts on Water Resources  

 

The HEP is not expected to have significant cumulative or indirect impacts on 

water resources.  Currently, there are no plans for the construction of additional industrial 

facilities that would require water supplies equivalent to the HEP requirements.  However, new 

industrial operations may be drawn to the Kings Industrial Park because of the availability of 

power and/or steam from the HEP.  However, any new operation would undergo separate 

environmental review and any water resource related impacts would be evaluated and mitigated.  

In addition, any new operation which did not need large quantities of water could purchase water 

from the City of Hanford.  The city water system has a total capacity 15,590 gallons per minute 

(gpm) (8.2 billion gallons per year), and demand in early 2000 was only 10,000 gpm (5.3 billion 

gallons per year). 

 

8.14.4 Mitigation Measures 

 

This section discusses mitigation measures that will be implemented by GWF to 

minimize impacts to groundwater and surface water resources. 

 

8.14.4.1 Mitigation of Groundwater Impacts 

 

The California Department of Water Resources has identified much of Kings 

County as having a critical groundwater overdraft condition.  Because overdraft conditions exist 

in the Tulare Lake Groundwater Basin, use of groundwater by the HEP will be fully mitigated to 

avoid worsening the overdraft condition.  GWF will mitigate impacts on groundwater in storage 

by recharging the groundwater basin with a surface water supply.  The surface water will be 

purchased from Angiola Water District, which has a permanent entitlement for California State 

Water Project (SWP) water.  The Angiola Water District will sell 850 acre-feet/year of surface 

water to GWF to replace the groundwater that will be used annually for the process water 
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requirements for the HEP.  Through a series of agreements, the water purchased from Angiola 

Water District will be given to the Kings County Water District to mitigate groundwater use by 

the HEP at a ratio of 1:1. 

 

For GWF to deliver the purchased SWP water to the recharge basins operated by 

Kings County Water District (see Figure 8.14-2), GWF has entered into a water exchange 

agreement with J.G. Boswell Company (Boswell), which has entitlements on the Kings River.  

Through the exchange agreement, GWF will deliver SWP water to Boswell through the Tulare 

Lake Basin Water Storage District in exchange for Boswell’s Kings River entitlement.  The 

Kings River entitlement will be delivered to GWF at the Peoples Ditch Weir (see Figure 8.14-2).  

From Peoples Ditch Weir, the entitlement will be transferred to the Kings County Water District 

for percolation into the district’s recharge basins or diversion for irrigation to offset groundwater 

pumping for irrigation.  The recharge basins that will receive the water are approximately 1.5 

miles southwest of the HEP site.  The water agreements will allow GWF to mitigate its 

groundwater usage for the duration of the project.  All agreements for water purchase or transfer 

will be finalized before construction occurs (Wheeler, 2000). 

 

This mitigation measure will not adversely impact the Sacramento–San Joaquin 

Delta.  The Kings River entitlement is removed from the river at a location east of State Route 99 

that is upriver from the river’s fork.  Although the Kings River North Fork feeds indirectly into 

the San Joaquin River, the State Water Controller directs flow to the Kings River North Fork 

only for seasonal flood releases.  The Kings River North Fork does not receive water to improve 

water quality in the Delta or to provide habitat for aquatic flora or fauna (Mills, 2000b). 

 

The Kings River entitlement is a pre-1914 water right that would continue to be 

removed from the Kings River in the absence of the GWF-Boswell agreement that creates this 

mitigation measure.  The Kings River entitlement is stored entitlement water that is banked by 

the State Water Project (Mills, 2000b).  Therefore, even though the entitlement will be removed 

upriver from the Kings River North Fork, the entitlement will not decrease flow in the North 

Fork or subsequent flow to the Delta.  As a result, the use of the Kings River entitlement water to 
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mitigate the use of groundwater as cooling water for the HEP will not impact Delta outflow or 

Delta water quality objectives. 

 

To ensure that adequate water has been “banked” and is available to GWF during 

the years when the SWP entitlement is “allocated,” GWF will purchase both “pool” water and 

“interruptible” water from the SWP when it is available.  The banked water inventories will be 

documented by GWF and monitored by the Kings County Water District to ensure that GWF’s 

groundwater pumping or withdrawals will not exacerbate the groundwater overdraft condition. 

 

8.14.4.2 Mitigation of Surface Water Impacts 

 

GWF will take actions during the construction and operation of the HEP to 

minimize impacts to water quality.  These actions include: 

 

• Construction design and construction practices will minimize soil erosion 
during construction and operation of all facilities associated with the HEP.  
Soil erosion will be minimized by implementing recommendations from the 
Natural Resource Conservation Service Office headquartered in Hanford.   

 
• Storm water from the HEP will be collected from within bermed and confined 

areas and routed to the expanded on-site storm water basin. 
 

• Process wastewater from the HEP site will be discharged to the City of 
Hanford WWTP.  The permit to discharge will be modified for any additional 
volume exceeding the existing permit limits. 

 
• Equipment refueling and maintenance during construction will be performed 

within designated areas in a way that is consistent with BMPs.  Spill 
contingency plans will be prepared and followed where appropriate. 

 
• During the construction of the transmission line, existing roads will be used as 

much as possible.  
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8.14.5 Applicable Laws, Ordinances, Regulations, and Standards 

 

8.14.5.1 Federal LORS 

 

The federal LORS applicable to the HEP are discussed in this section.  These 

LORS are summarized in Table 8.14-3. 

 

Clean Water Act:  The Clean Water Act (CWA), as amended (Title 40 of the 

Code of Federal Regulations [CFR] Parts 112, 122, and 125) has the objective to restore and 

maintain the chemical, physical, and biological properties of the nation’s surface waters.  The 

CWA authorizes the U.S. Environmental Protection Agency to regulate discharges of wastewater 

and storm water into any surface water body by issuing NPDES permits and pretreatment 

standards.  These regulations apply to storm water and any other point source discharges released 

during construction and operation of any industry or activity that disturbs five acres or more.   

 

In California, the administering authority for issuing and enforcing these permits 

has been delegated to the State Water Resources Control Board (described in the following 

section).  The Central Valley Regional Water Quality Control Board (CVRWQCB) will issue 

and have oversight of the General Construction Activity Storm Water Permit for construction of 

the proposed HEP.  The General Industrial Activity Storm Water Permit is not applicable to the 

operation of the HEP because storm water will be collected and disposed of in an on-site 

evaporation/percolation pond. 

 

Resource Conservation and Recovery Act:  The Resource Conservation and 

Recovery Act (RCRA) of 1976, 40 CFR Part 260 et seq. seeks to prevent surface and 

groundwater contamination by issuing permits and establishing guidelines to track and control 

the handling and disposal of hazardous waste and hazardous materials.  
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Table 8.14-3. Summary of LORS and Compliance for Water Resources 
Jurisdiction Authority Administering Agency Requirements & Compliance 

Federal Clean Water Act, 40 CFR Parts 111,122, 
and 125 

RWQCB Central Valley Region 
(authority deferred from U.S. EPA 
to RWQCB) 

Storm water management practices during 
construction must follow Best 
Management Practices.  Completed 
applications and fees must be submitted 
prior to construction. 

    
Federal Resource Conservation and Recovery 

Act 
California Department of Toxic 
Substances Control, Region 1 

Hazardous material and hazardous waste 
must be handled, tracked, and reported in 
conformance with permits issued for the 
facility.  Potential water resources impacts 
will be monitored through any permits 
issued. 

    
State California Constitution, Article 10, 

Section 2 
RWQCB Central Valley Region Minimization of consumptive water use 

through recycling of oil production water; 
water uses combined where feasible in 
facility design and process operations. 

    
State California Porter-Cologne Water 

Quality Control Act, California Water 
Code §§ 13000–14957, Division 7, 
Water Quality 

CEC, RWQCB Central Valley 
Region 

Siting, operation, and closure of waste 
disposal points.  Requires submission of 
waste and site classification for any waste 
discharge permit required. 

    
State California Environmental Quality Act 

(CEQA), Public Resources Code 
Section 2100 et seq.; CEQA Guidelines, 
14 CCR § 15000 et seq., Appendix G 

CEC Water resources impacts identified and 
mitigation measures detailed in this 
document. 
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Table 8.14-3 Continued 
Jurisdiction Authority Administering Agency Requirements & Compliance 

State California Water Code, Sections 13260–
13269; 23 CCR Chapter 9; Sections 
13271–13272; 23 CCR Sections 2250–
2260 

RWQCB Central Valley Region 
and California Office of Emergency 
Services 

Construction activity storm water 
management will be addressed under the 
construction activities general permit. 
Industrial storm water is exempt from the 
general permit.  Reporting of any 
accidental leaks or spills related to 
discharge piping and connections will be 
conducted in compliance with the Water 
Code. 

    
State Water Quality Control Policy: Use and 

Disposal of Inland Waters Used for 
Powerplant Cooling 

RWQCB Central Valley Region Evaluation of alternative water sources 
for cooling water was performed; 
potential impacts to the Delta were 
evaluated. 

    
State California Public Resources Code § 

25523(a); 20 CCR §§1752, 1752.5, 
2300–2309, and Chapter 2, Subchapter 
5, Article 1, Appendix B, Part (1) 

California Energy Commission Requires SPPE application to include 
information on water resources and water 
quality protection. 

    
Local Kings County Well Ordinance Kings County Existing extraction well conforms with 

requirements for well construction. 
    
Local City of Hanford Municipal Code 

Chapter 13.08 
City of Hanford Discharges to the sewer will conform with 

the quality limits for an industrial user in  
the municipal code.  Discharge volume 
will be increased in the existing permit, if 
necessary. 

CCR = California Code of Regulations 
CEC = California Energy Commission 
CFR = Code of Federal Regulations 
RWQCB = Regional Water Quality Control Board 
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In California, the administering agency for issuing and enforcing these permits is 

the California Department of Toxic Substances Control (DTSC).  Region I of the DTSC will 

issue and have oversight of any RCRA permits required for the proposed HEP. 

 

8.14.5.2 State LORS 

 

The state LORS applicable to the HEP are discussed in this section. 

 

California Constitution, Article 10 Section 2: Article 10 of the California 

Constitution prohibits waste or unreasonable use of water.  The article also regulates the method 

of use and diversion of water.  The administering agency is the State Water Resources Control 

Board.   

 

California Environmental Quality Act (CEQA), Public Resources Code § 21000 

et seq.; CEQA Guidelines, 14 CCR § 15000 et seq., Appendix G:  The CEQA establishes 

guidelines that define water resources impacts.  Appendix G contains definitions of projects that 

may be considered to cause significant impacts to water resources.  The administering agency for 

the CEQA is the CEC. 

 

California Porter-Cologne Water Quality Control Act (1998); California Water 

Code §§ 13000–14957, Division 7, Water Quality:  The Porter-Cologne Water Quality Control 

Act authorizes implementation of a statewide program to control the quality of all waters of the 

state.  The act establishes the state and regional water quality control boards as the state agencies 

with the primary responsibilities for coordinating and controlling water quality.  The siting, 

operation, and closure of waste disposal sites are regulated.  The CVRWQCB requires that 

wastes and disposal sites are classified, and that discharges comply with groundwater protection 

and monitoring requirements, as set forth in RCRA.  

 

The CEC, the State Water Resources Control Board, and the CVRWQCB have 

authority and oversight of water quality issues for the proposed project. 
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California Water Code Sections 13260–13269; 23 CCR Chapter 9:  The Water 

Code requires that a waste discharge report be filed regarding any waste discharge requirements 

where a discharge can affect the quality of any waters.  The discharge requirements will support 

enforcement of relevant water quality protection objectives for the Water Quality Control Plan 

and applicable federal technology-based effluent standards.  The discharge requirements may 

also incorporate requirements based on the CWA § 402(p) to address construction activities.  

The administering agency is the CVRWQCB.  

 

California Water Code Sections 13271–13272; 23 CCR Sections 2250–2260:  The 

California Water Code requires that releases of specified quantities of hazardous substances, 

sewage, or petroleum products be reported if the release is likely to result in discharge to waters 

of the state.  Where the release or threat of discharge affects surface waters, hazardous 

substances and reportable quantities are defined in 40 CFR § 116.5 under § 311(b)(2) of the 

CWA.  Where the release or threat of discharge affects groundwater, hazardous substances are 

defined as the substances listed as hazardous under the California Hazardous Waste Control Act, 

Health and Safety Code §§ 2510 and 2520, and the reportable quantities are those specified in 40 

CFR Part 302.  Releases of hazardous quantities are not anticipated as a result of operation of the 

proposed HEP; however, if releases occur, reporting requirements specified in this code would 

be followed. 

 

The administering agency is the CVRWQCB and the California Office of 

Emergency Services.  

 

Water Quality Control Policy: Use and Disposal of Inland Waters Used for 

Powerplant Cooling:  The SWRCB requires alternative sources of water to be evaluated when 

fresh inland waters are used for power plant cooling.  Alternative sources must be shown to be 

environmentally undesirable or economically unsound.  The SWRCB also requires an analysis of 

the impacts that the use of inland waters for power plant cooling will have on Delta outflow and 

Delta water quality objectives. 
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California Public Resources Code § 25523(a); 20 CCR §§ 1752, 1752.5, 2300–

2309, and Chapter 2, Subchapter 5, Article 1, Appendix B, Part (1):  These sections of the Public 

Resources Code provide for inclusion of requirements in the CEC’s decision on an SPPE to 

ensure protection of environmental quality and require information to be submitted to the CEC 

regarding water resources and water quality protection. 

 

The administering agency is the CEC. 

 

8.14.5.3 Local Authorities and Administering Agencies 

 

County of Kings:  The Kings County Well Ordinance protects groundwater by 

specifying requirements for the installation of wells.  The existing GWF well, which is in 

compliance with the ordinance, will continue to be used for the HEP. 

 

Resource Conservation District:  Soil resource policies, which are intended to 

maintain agricultural productivity, are administered largely by the Resource Conservation 

District (RCD) rather than by Kings County.  To avoid increased erosion, recommendations for 

handling of soil during grading and construction will be obtained from the local RCD. 

 

City of Hanford:  Chapter 13.08 of the City of Hanford municipal code defines 

the requirements for discharges to the city sewer system.  Limitations on discharges (including 

industrial discharges), service charges, monitoring requirements, and reporting requirements are 

defined in the municipal code.  GWF holds a permit for discharges from its ongoing operation to 

the Hanford sewer system.  After completion of the HEP project, discharge quality will conform 

with the water quality limits for industrial users.  If discharge volumes will increase beyond 

current limits, the existing permit will be amended. 
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8.14.6 LORS Compliance Strategy 

 

Construction and operation of the proposed HEP, including the plant, the 

switchyard, the transmission line, the natural gas pipeline, and any other associated facilities will 

be conducted in compliance with all LORS applicable to hydrology and water quality.  

Application for all required notifications and permits will be completed prior to the start of 

construction.  Permit applications will be submitted during the third quarter of 2000. 

 

8.14.7 Involved Agencies and Agency Contacts 

 

Agency Contact/Title Responsibilities Telephone 
    
Kings County  
 

Tim Fillmore, 
Supervising 
Environmental 
Health Officer 

Enforcement of well 
construction ordinance. 

(559) 584-1411 

    
Central Valley Regional 
Water Quality Control 
Board 
3614 East Ashlan Ave. 
Fresno, CA 93726 
 

Reza Afhami, Water 
resource engineer 

Notification of design 
and specifications for 
septic tank and tile 
system. 

(209) 445-6194 

Central Valley Regional 
Water Quality Control 
Board 
3614 East Ashlan Ave. 
Fresno, CA 93726 
 

Darrell Evensen, 
Water resource 
engineer 
 

General Construction 
Activity Storm Water 
Permit and General 
Industrial Activities 
Storm Water Permit 

(209) 445-5910 

City of Hanford 
 

Gary Misenheimer, 
Director of Public 
Works 

Enforcement of 
municipal wastewater 
code.  Discharge permit 
amendments. 

(559) 585-2550 
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8.15 Geologic Resources and Hazards 

 

 The GWF Hanford Energy Park (HEP) includes the cogeneration plant (referred 

to as the HEP site), a proposed 1.2 mile transmission route, a proposed 2.8 mile natural gas 

pipeline, and a proposed switchyard.  Located in northeastern Kings County, approximately 30 

miles south of Fresno, the HEP site is in the south central portion of the Great Valley 

Physiographic Province of California (Figure 8.15-1).  The Great Valley Physiographic Province 

is a broad, flat valley over 450 miles long and up to 100 miles wide at its widest point.  The 

province extends from Red Bluff in northern California and to just south of Bakersfield and is 

often referred to as the Central Valley or the San Joaquin Valley.  The Great Valley 

Physiographic Province is bordered by the Sierra Nevada Range on the east, the Coast Range on 

the west, the Tehachapi Mountains on the south, and the Klamath and Cascade Ranges on the 

north. 

 

 Although the mountainous areas to the east and west of the Great Valley are 

seismically active, the primary geologic issue at the HEP site is land subsidence.  Approximately 

4 feet of land subsidence may have occurred in the vicinity of the HEP site between 1920 and 

1970.  The majority of the land subsidence is due to withdrawals of groundwater from aquifers in 

the area (USGS, 2000).  Groundwater in the area continues to be used for municipal, industrial, 

and agricultural purposes.  

 

8.15.1 Affected Environment 

 

 The proposed HEP site, the proposed transmission route, the proposed natural gas 

pipeline route, and the proposed switchyard are located within a geomorphic area consisting of 

low alluvial plains and fans (Croft and Gordon, 1968).  The region around the site is a geologic 

“bowl” filled with alluvium derived from the Coast Range and Sierra Nevada Mountains.  The 

HEP site is located within the lower portion of the Kings River Alluvial Fan; the Kings River 

passes approximately nine miles north of the HEP site.  The southern end of San Joaquin Valley 



Figure 8.15-1.
Geomorphic Features of the GWF Hanford Energy Park
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has no present external drainage.  The Kings, Kaweah, and Tule Rivers historically discharged 

into the Tulare Lake Bed, but their flows were largely diverted for irrigation purposes.   

 

8.15.1.1 Stratigraphy 

 

 Beneath the ground surface of the low alluvial plains and fans, rocks have been 

deposited and deformed by geologic forces over the last 100 million years.  A stratigraphic 

column is shown in Figure 8.15-2.  The surface of the deepest rocks in the general vicinity of 

Hanford consist of metamorphic and igneous rocks of the Pre-Tertiary era.  These rocks lie 

approximately 8,000 feet below ground surface (bgs).  The surface of this basement complex 

slopes steeply westward from the Sierra Nevada beneath the younger rocks that compose the 

valley fill.  Consolidated marine rocks of Pliocene age and older overlay the basement complex.  

These marine rocks consist of sandstone, siltstone, and shale and do not crop out in the area of 

the HEP site.  Above the consolidated marine rocks is a layer of unconsolidated continental 

deposits that were originally deposited on the sea floor.  These deposits consist of fine- to 

medium-grained sand, silt, clay, and some gravel.  The consolidated marine rocks and the 

continental deposits compose a stratigraphic layer that is over 7,000 feet thick.  From a depth of 

approximately 900 feet bgs to approximately 200 feet bgs is a layer of older alluvium.  The older 

alluvium consists of unconsolidated gravel, sand, and silty sand.  The older alluvium was derived 

mainly from accumulation of sediment transported by streams emerging from the highlands 

surrounding the San Joaquin Valley and is generally coarser than the underlying continental 

deposits (Croft and Gordon, 1968). 

 

 The geologic unit at the surface at the HEP site is Quaternary younger alluvium 

(Qya on Figure 8.15-3; see also Figures 8.15-4 and 8.15-5).  The younger alluvium is 

approximately 200 feet thick and consists of unconsolidated fluvial deposits of gravelly sand, 

silty sand, silt, and clay. 

 



Figure 8.15-2.
Generalized Stratigraphic Column in the GWF Hanford Energy Park Area
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8.15.1.2 Hydrogeology 

 

 The HEP site is located in the southern portion of the San Joaquin Valley 

Groundwater Basin, which is the largest groundwater basin in California, covering 

approximately 13,500 square miles.  This basin has a storage capacity of 570 million acre-feet; 

the usable capacity is at least 18 million acre-feet (City of Hanford Planning Department, 1988). 

 

 The aquifer system in the vicinity of the site generally consists of an upper and a 

lower aquifer, which are separated by a relatively thick clay layer of regional extent called the 

Corcoran Clay member of the Tulare Formation (shown as E-clay on Figure 8.15-5).  This clay 

layer is located at approximately 450 feet bgs and is approximately 50 to 100 feet thick (Croft 

and Gordon, 1968).  The Corcoran Clay is a silty, diatomaceous clay with low permeability and 

is one of the largest confining bodies in the area.  In general, clay zones are impermeable 

aquitards that restrict vertical and lateral movement of groundwater.  Movement of groundwater 

flow through soil can be retarded or terminated by aquitards.  Several clay beds were deposited 

in a lake that once occupied the San Joaquin Valley trough (Croft and Gordon, 1968).  Although 

no other significant clay beds are present in the subsurface at the HEP site, there are up to six 

distinct clay beds in the region.  Two of these clay zones pinch out approximately 4.5 and 3 

miles south of the site, at depths of 40 and 200 feet bgs, respectively. 

 

 The upper aquifer generally consists of interbedded sands and clays that contain 

water under unconfined or semiconfined conditions.  The lower aquifer underlies the Corcoran 

Clay and also consists of interbedded sands and clays.  Although the Corcoran Clay is believed 

to be a competent barrier between the upper and lower aquifers, the Corcoran Clay “pinches out” 

and disappears northeast of the proposed HEP site.  Consequently the lower aquifer is no longer 

isolated from the upper aquifer.  In addition, when a groundwater supply well in the area of the 

HEP is drilled and completed, the casing is not cemented across the clay.  Many wells are 

completed in both the upper and lower aquifers, thus providing a means for hydraulic 

communication between the two aquifers.  Water level data from 1971 and 1987 indicate that the 

static pressure of groundwater is approximately equal in both the lower aquifer and the upper 

aquifer in the area near Hanford, indicating that the aquifers are not confined (City of Hanford 
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Planning Department, 1988).  As of spring 1999, the groundwater elevation in the unconfined 

aquifer was located at approximately 80 feet bgs (Mills, 2000). 

 

8.15.1.3 Structure 

 

 The basement complex, consisting of metamorphic and igneous rocks, slopes 

steeply westward from the Sierra Nevada beneath the younger rocks that compose the San 

Joaquin Valley fill.  An intense cycle of crustal deformation occurred within California during 

Mesozoic and Tertiary times.  This deformation included the progressive uplift of the Sierra 

Nevada and the downwarping of the area that is now the San Joaquin Valley (HLA, 1987).   

 

 Above the basement complex there is little structure.  The HEP site is located in a 

flat area (0.1 percent slope); no significant topographical or geologic structures exist in the 

vicinity of the site (City of Hanford Planning Department, 1988).  Elevation at the site is 

approximately 230 feet above mean sea level (City of Hanford Planning Department, 1988).   

 

 No faults have been mapped at the surface in the general area of the HEP site. 

 

8.15.1.4 Earthquake and Seismic Potential 

 

 No known active or potentially active faults pass through the HEP site (Jennings, 

1975; HLA, 1987).  An active fault is defined as having had movement along its trace at least 

once during the last 11,000 years.  The trace of the nearest inferred fault to the HEP site is 

unnamed and is located approximately 26 miles northeast.  There is no evidence of active 

movement along the fault.  However, the site is within the zone of influence of several major 

active fault systems.  Active faults considered most likely to cause ground-shaking motion at the 

HEP site are listed in Table 8.15-1.  These faults include the Coast Ranges-Sierran Block 

Boundary Seismic Zone, the San Andreas Fault, and the Owens Valley Fault.   
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Table 8.15-1. Potential Effect of Earthquakes from 
Faults Within 100 Miles of the GWF Hanford Energy Park Site 

Fault Name 
Estimated 

Status 

Maximum 
Credible 

Earthquake 
Magnitude 

(Richter Scale) 

Approximate 
Distance from 

HEP Site 
(miles) 

Peak Ground 
Acceleration as 
a Fraction of ga 

Coast Ranges-Sierran 
Block Boundary 
Seismic Zone 
 

Active 7 50 <0.2 

San Andreas Fault 
 

Active 8 65 <0.2 

Owens Valley Fault 
 

Active 8 80 <0.2 

a g = 980 cm/sec2 

 
Source: Mualchin and Jones, 1992. 
 
HEP = Hanford Energy Park 

 

 The trace of the San Andreas Fault Zone is approximately 65 miles to the 

southwest of the HEP site.  The largest earthquake that occurred in the vicinity of the site 

happened in 1857 approximately 65 miles away, with a magnitude of approximately 8 (Richter 

scale).  The Coast Ranges-Sierran Block Boundary Zone, located approximately 50 miles 

southwest of the HEP site, is a fault zone at depth; there are no apparent surface features or 

ground rupture indicating the presence of this fault.  The most recent large event along this zone 

is the 1983 magnitude 6.7 Coalinga earthquake (Mualchin and Jones, 1992).  The Owens Valley 

Fault is located approximately 80 miles east of the HEP site.  Because this fault is more distant 

than the San Andreas Fault from the HEP site, seismic activity along the Owens Valley Fault is 

not expected to have a large impact on the HEP site.  However, peak ground acceleration 

(discussed later) is nonetheless considered as the activity on this fault. 

 

 The estimated peak ground acceleration (PGA) at the HEP site that could result 

from an earthquake is less than 0.2g (g = 980 cm/sec2).  The PGA estimates are the same for the 

proposed transmission route and the proposed switching station. 
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8.15.1.5 Resources of Recreational, Commercial, or Scientific Value 

 

 No information was found to indicate that the HEP will adversely affect geologic 

resources of recreational, commercial, or scientific value.  At the HEP site, along the proposed 

transmission route, and at the proposed switching station site, the geologic units at the surface 

and in the subsurface are widespread alluvial deposits occurring throughout the southwestern 

part of the San Joaquin Valley; these units are not unique in terms of recreational, commercial, or 

scientific value.  The potential for rare mineral or fossil occurrences is very low given the 

geologic environment in the area of the HEP (see also Section 8.16 [Paleontological Resources]).  

Furthermore, the HEP site has been previously disturbed by other industrial activities, and the 

proposed transmission route and switching station site are close to or within rights-of-way of 

industrial properties.  Therefore, there is little chance that undiscovered near-surface resources 

would be adversely affected by the construction associated with the HEP. 

 

8.15.2 Geologic Effects and Hazards 

 

 No geologic hazards were identified for any part of the proposed HEP that would 

preclude construction.  However, ground shaking, ground rupture, landsliding, and subsidence 

must be considered in the final design and construction. 

 

8.15.2.1 Ground Shaking 

 

 The seismic safety element of the Kings County General Plan (Kings County 

Regional Planning Agency, 1974) delineates six zones in the county that offer varying degrees of 

seismic hazard.  The HEP is in Kings County seismic zone VI.  In this seismic zone, the effect of 

groundshaking from earthquakes at nearby faults should be minimal.  The Uniform Building 

Code (UBC) (1997) provides the seismic standard specified by the California Energy 

Commission for non-nuclear plants such as the HEP (see CEC, 1989).  Under the criteria of the 

code, the entire project area is within UBC Seismic Zone 3 and therefore will have a Z value of 

0.30.  The Z value is used to calculate seismic forces for the design of structures located in a 

certain seismic zone.  From the data collected in Peak Acceleration from Maximum Credible 
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Earthquakes in California (Rock and Stiff-Soil Sites) (Mualchin and Jones, 1992), the HEP has a 

PGA value of less than 0.2g.  

 

8.15.2.2 Ground Rupture 

 

 No active or potentially active faults have been traced in the vicinity of the HEP 

site, across the proposed transmission route, or near the proposed switching station site.  There is 

no evidence that the closest mapped fault zone has been active within the last two million years.  

The Alquist-Priolo Act provides policies and criteria to prohibit the location of developments 

and structures for human occupancy across the trace of active faults.  The nearest Alquist-Priolo 

special studies zone is the San Andreas Fault Zone, approximately 65 miles from the HEP site 

(Department of Conservation, 2000). 

 

8.15.2.3 Landsliding 

 

 Secondary seismic hazards due to landslides, seismically induced settlement, and 

liquefaction are considered minimal in Kings County (Kings County Regional Planning Agency, 

1974).  The HEP site is located in a flat area (0.1 percent slope) with no significant topographical 

or geologic structures in the vicinity of the site (City of Hanford Planning Department, 1988). 

 

8.15.2.4` Subsidence 

 

 The southern San Joaquin Valley has been subsiding.  The primary cause of land 

subsidence has been the compaction of fine-grained sediments (predominately clay) in the 

aquifer system following long-term withdrawal of groundwater in excess of recharge (USGS, 

2000).  Maps showing the amounts of subsidence in the San Joaquin Valley indicate that 

approximately 4 feet of subsidence may have occurred in the vicinity of the HEP site between 

1920 and 1970.  This subsidence coincided with a water level decline on the order of 100 feet or 

more (USGS, 2000).  As much as 8 feet of subsidence is reported in the area about one mile 

southeast of the HEP site.  The HEP site is not considered to be located in an area of significant 

subsidence (USGS, 2000).  However, groundwater beneath the project area is used for 
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agricultural, domestic, and industrial purposes (see Section 8.14 [Water Resources]), and 

subsidence has occurred previously in the area.  The rate of subsidence is dependent on the 

demand for groundwater.  If long-term demand for groundwater grows, the rate of land 

subsidence may increase due to the increase in groundwater withdrawal.  

 

8.15.3 Mitigation Measures and Cumulative and Indirect Impacts 

 

 Mitigation measures are necessary for the HEP because of potential geologic 

hazards.  The following mitigation measures are proposed for the HEP: 

 

• Design the HEP, the proposed transmission route, and the proposed switching 
station to conform with the Universal Building Code (UBC) requirements for 
Seismic Zone 3 and an estimated peak ground acceleration value of 0.2g. 

 

 No mitigation measures are required for geologic resources because the HEP will 

have no significant impacts on recreational, commercial, or scientific geologic resources. 

 

 No cumulative and indirect or growth-inducing impacts have been identified with 

regard to geologic resources or hazards. 

 

8.15.4 Laws, Ordinances, Regulations, and Standards 

 

 The laws, ordinances, regulations, and standards (LORS) that apply to geologic 

resources and geologic hazards for the HEP are presented in Table 8.15-2.  Only LORS for state 

and local authorities are listed in the table, as no federal LORS apply. 

 

 California Public Resources Code Section 25523(a); California Code of 

Regulations (CCR) Sections 1752, 1752.5, 2300–2309, and Chapter 2, Subchapter 5, Article 1, 

Appendix B, Part (i):  These regulations stipulate the environmental review and siting procedures 

to be followed for the development of power generation projects larger than 50 megawatts.  The 

California Energy Commission (CEC) is the administering agency for this authority. 
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Table 8.15-2.  Laws, Ordinances, Regulations, and Standards for Geologic Resources and Hazards 
Jurisdiction Authority Administering Agency Compliance 

Federal None applicable ⎯ ⎯ 
    
State California Public Resources Code § 

25523(a); CCR §§ 1752, 1752.5, 2300–
2309, and Chapter 2, Subchapter 5, 
Article 1, Appendix B, Part (i) 

California Energy 
Commission 

Compliance with this regulation 
is discussed in 8.15.1.5. 

    
Local Uniform Building Code (UBC), 1997.  

Appendix Chapter 16, Division 4. 
Kings County Community 
Development – Building 
Department 

Compliance with this code is 
discussed in 8.15.2. 

    
 Safety Element of the Kings County 

General Plan. 
Kings County Community 
Development – Building 
Department 

Compliance with this code is 
discussed in 8.15.2.1. 

    
CCR = California Code of Regulations 
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 The HEP will be in compliance with this authority by submitting all information 

on environmental impacts on soil and agriculture to the CEC and implementing all mitigative 

measures identified in the final certification. 

 

 UBC, 1997.  Appendix Chapter 16, Division 4:  This section of the UBC 

describes requirements for the design of structures to resist the effects of seismic ground 

motions.   

 

 Safety Element of the Kings County General Plan (1993):  The safety element of 

the county's general plan sets forth policies that are intended to reduce loss of life, serious injury, 

property damage, and economic and social dislocation resulting from a seismic event.  The 

county’s general plan requires that zoning and building permit review procedures be conducted 

and construction standards adhered to.   

 

8.15.5 Involved Agencies and Agency Contacts 

 

Agency Contact/Title Telephone 
City of Hanford Community 
Development – Building 
Department 
317 N. Douty Street 
Hanford, CA 93230 

Jim Beath 
Community Development 
Director 

(559) 585-2583 

   
 

8.15.6 Permits Required and Permit Schedule 

 

 No permit requirement that specifically addresses geologic resources and hazards 

was identified. 
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8.16 Paleontological Resources 

 

 Paleontological resources include paleontological site and fossil remains of 

prehistoric life that are considered a unique resource under California Environmental Quality Act 

(CEQA) environmental regulations and that represent an important period in California 

prehistory.  Fossil vertebrate resources are considered rare in respect to the identified geological 

formations and geologic periods.   

 

 This analysis documents the paleontological resources in areas that could be 

adversely affected by the construction of the GWF Hanford Energy Park (HEP).  Measures are 

proposed to mitigate potential adverse impacts to paleontological resources. 

 

 This study was completed in compliance with the detailed information on 

paleontological resources in the area of the HEP site that has been included in a confidential 

technical appendix (Appendix G) to this Small Power Plant Exemption (SPPE) application and 

submitted to the California Energy Commission (CEC) under a request for confidentiality 

pursuant to Title 20, California Code of Regulations (CCR), Section 2501 et seq. 

 

 A paleontological sensitivity analysis of the HEP has been performed using 

available published scientific literature and unpublished archival records and data.  This analysis 

has included not only the designated cogeneration plant site and laydown area but also the 

corridors of potential disturbance along the proposed transmission and natural gas pipeline 

routes.  Paleontological assessment ratings (low, medium, and high) have been assigned to the 

HEP based on identified resources within undifferentiated Quaternary units of Pleistocene 

geologic age.  (Occurrences of paleontological resources within undifferentiated Quaternary-age 

geological units have produced the best-known records of vertebrate life forms from the 

Pleistocene age in the San Joaquin Valley of central California.) 
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Table 8.16-1.  Geologic Units within the Area of the GWF Hanford Energy Park 
 

Symbol 
 

Rock Unit 
 

Age 
 

Rating 

(Qal/Qu)* Alluvium Pleistocene 
(High) (Known 

vertebrate fauna) 
 
* (Qal)  Alluvium - notation 
Although Quaternary alluvium or alluvial undifferentiated deposits of Pleistocene age occur locally within the project area, usage of the Qal 
geologic symbol designation on available geologic maps of the Kings  County region is highly variable and suggests that geologic units ranging 
from Quaternary age stream, terrace, fluvial, alluvial fan, and floodplain deposits, including older alluvium or Tulare Lake units, may be lumped 
under this designation, particularly where geologic data have been scarce due to agricultural or urban development.  Thus, paleontological 
resources can potentially vary greatly in stratigraphic distribution and taxonomic diversity as a result of this generalization or lumping of geologic 
units. 

 

8.16.1 Laws, Ordinances, Regulations, and Standards 

 

 Appendix G of the CEQA Guidelines provides a checklist of questions that a lead 

agency will normally address if relevant to a project’s environmental impacts. 

 

 Section (V) (c) of the CEQA Guidelines asks if the project will directly or 

indirectly destroy a unique paleontological resource, site, or unique geological feature. 

 

 The Standard Procedures, Measures for Assessment and Mitigation of Adverse 

Impacts to Non-Renewable Paleontologic Resources are a set of procedures and standards for 

assessing and mitigating impacts to vertebrate paleontological resources (Society of Vertebrate 

Paleontologists, 1994).  These procedures were adopted in October 1994 by the Society of 

Vertebrate Paleontologists. 

 

8.16.2 Affected Environment  

 

 The HEP study area includes the 10-acre parcel for the cogeneration facility, a 

2.8-mile natural gas pipeline route, two one-acre parcels for the proposed and alternate 

switchyards, and the proposed and alternate transmission routes.  The project area is located 

approximately four miles south of downtown Hanford, Kings County.  The study area includes a 

100-foot buffer zone (where the built environment permits) around the HEP site and along either 
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side of the proposed (and alternate) transmission and natural gas pipeline routes (i.e., a 200-foot-

wide corridor around the planned routes). 

 

8.16.2.1 Environmental Setting 

 

 The environmental setting of the HEP is the central San Joaquin Valley.  

Topographically, the valley is an expansive flatland comprising alluvial floodplains, river and 

creek channels, dried lakebed, marshes, sloughs, and various other riparian environments.  The 

region is bordered by the southern Sierra Nevada Foothill region east of Visalia, where 

prominent, erosionally resistant landforms exist (Bartow 1991). 

 

 During prehistoric times (i.e., Late Pleistocene and Early Holocene), the wetlands 

covered more than 5,000 square kilometers of the San Joaquin Valley (Moratto, 1984, p. 169).  

The HEP site is immediately south of the Kings River and overlies deposits attributed to 

prehistoric Tulare and Corcoran Lake beds. 

 

 Specifically, the HEP site is located in the northeastern portion of Kings County 

within the city of Hanford incorporated area immediately southwest of Highway 198 (Figure 

8.16-1).  

 

8.16.2.2 Regional Geology  

 

 Surficial sedimentary units of predominantly Pleistocene and Holocene to Recent 

age underlie the entire project area.  These sediments include deposition that ranges from 

continental alluvial, fluvial, lacustrine, fan-derived sediments to subaerial floodplain deposits.  

Lithologies include sand, gravel, silt, and clay, all of which are potentially favorable to the 

preservation of paleontological resources.   



GWF\hanford-paleo-1.cdr - VMG 4/27/00 SAC

GWF Hanford Energy Park

SOURCE: USGS 1:500,000 Scale Topographic Map of California
- South Half

N

840

SCALE IN  MILES

Figure 8.16-1.
Regional Location Map

C  A  L  I  F  O  R  N  I  A

San Francisco

GWF
Hanford
Energy
Park

Bakersfield

Los Angeles

Sacramento

LOCATION MAP

Bakersfield

Fresno

GWF Hanford
Energy Park

Location



8.16 PALEONTOLOGICAL RESOURCES 

SPPE  May 2000 
GWF Hanford Energy Park 
S:\GWF\8.16.doc 

8.16-5 

 Rock outcrops of Pleistocene age occur as surficial and subsurface deposits along 

the east side of the San Joaquin Valley area.  These sedimentary units that have been described 

and mapped previously by Bartow (1991), CDMG  (1966), Croft (1967, 1968), and Marchand 

and Allwardt (1981). 

 

 In addition, Bartow (1991) has described the geomorphic development of the 

successive series of Pleistocene lake deposits, known as Corcoran and Tulare Lakes, which have 

subsequently been buried by the major westward-flowing alluvial fan sediment drainage.  The 

lateral extent of these Quaternary alluvial (Qal) subunits may ultimately be determined from 

unpublished geological subsurface mapping data in the Hanford area.   

 

 The Quaternary rock units vary in facies type from sandstones to unconsolidated 

siltstone and clays, all of which are either fossiliferous or potentially fossiliferous.   

 

 Portions of the study area appear overlain by shallow imported fill material.  

Given this fact, the potential paleontological sensitivity of undisturbed portions of the HEP site 

has been determined from the distribution of known vertebrate fossil localities in the region and 

available geological mapping of the Qal and/or Quaternary undifferentiated (Qu) outcrops 

(Croft, 1968). 

 

8.16.2.3 Paleontological Resources 

 

 Cenozoic Rock Units:  Quaternary Alluvium (Qal) or Quaternary 

Undifferentiated (Qu).  Quaternary-age sedimentary units assigned to (Qal) and (Qtl) exist in 

the study area.  These units outcrop extensively in the Hanford–southern San Joaquin Valley 

region.  Bartow (1991) and Croft (1967, 1968, 1969) note that these geological units may exceed 

several hundred feet in thickness and consist of poorly consolidated coarse sands and gravels, 

silts, and clay units.  The clay units in part reflect the existence of the sizable Tulare and 

Corcoran Lakes; both originated in Pleistocene times; however, only Tulare Lake survived, 

though agricultural impacts during the last 100 years have ended its existence. 
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 The geologic contacts and paleontological sensitivity data displayed in Figure 

8.16-2 are designated as Qal.  This convention was adopted for the purpose of maintaining 

geologic map unit continuity with previous geologists and paleontologists, who have often 

interchanged the stratigraphic nomenclature at various fossil localities in the greater San Joaquin 

Valley region.  

 

 The first record of a fossil vertebrate from the California region was a fossil 

mammoth tooth from the San Pablo Bay area, as reported by Blake (1855).  Over 100 years of 

fossil vertebrate collecting in the San Francisco Bay region has produced one of the most 

extensive databases for understanding the fossil vertebrate record of the Northern California 

coastal region.  Only the Southern California—Los Angeles Basin—Newport Beach area has 

yielded as much information on the Pleistocene coastal vertebrates of North America 

(Langenwalter, 1975).  Although other Pleistocene-age fossil vertebrate sites are known 

elsewhere in the San Francisco Bay region of California (Stirton, 1939, 1951; Savage, 1951; 

Jefferson 1991), all appear to be equivalent in age to the Pleistocene Corcoran and Tulare Lake 

deposits.  Vertebrate sites in the Hercules-Rodeo districts in the northeast part of San Francisco 

Bay have yielded significant microvertebrate material.  This diverse microvertebrate material has 

been extensively studied most recently by Wolf (1971, 1973, 1975).  The material consists of 

numerous small mammals, including lagomorphs (rabbits), rodents, insectivores, and a variety of 

birds and lower vertebrates (frogs, lizards, and snakes).  Many of the fossil specimens represent 

the best preserved specimens of particular taxa found to date.   

 

 The La Brea Tar Pit fossil mammal assemblage of upper Pleistocene age in the 

Los Angeles Basin is well known worldwide and is derived from the Palos Verdes Sand (upper 

part of Arnold's San Pedro Formation) in the northwestern portion of the Los Angeles Basin.  

This assemblage includes a wide variety of carnivores (canids and felids), small to large ungulate  
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herbivores (cervids, antilocaprids, camelids, equids, and suiids), edentates (sloths), birds, 

rodents, and lower vertebrates.  Also included at these sites are aquatic mammalian taxa, 

including otter, whale, and dolphin as well as shark and teleost fish taxa (see Langenwalter, 

1975). 

 

 The geology of the Rancholabrean-age Rodeo fossil vertebrate deposit in the San 

Francisco Bay area has been previously described by Wolf (1975).  The geological data 

reviewed for this analysis corroborate the existence of a Qal or a Qu geological unit within the 

study area that represents an age equivalent  to the Rodeo fauna.  

 

 Although no known paleontological sites exist within one-quarter mile of the 

study area, fossil mammal assemblages have been collected from the Tulare Lake -Corcoran area 

to the south and west (e. g., UCMP V65101 and V69205) (Appendix G-3).  Both Tulare Lake 

margin areas have produced large fossil mammal specimens, including proboscidian (elephant), 

camel, sloth,  and bison (buffalo). 

 

 Fragmentary fossil bone specimens were recovered by the author from Qal 

sediments within the proposed HEP site.  The limb bone material recovered is too fragmentary to 

identify the taxa, except to note that the material is derived from a medium to large land 

mammal, perhaps equid (horse). 

 

 Paleontological localities occurring in rock units outside a one quarter-mile radius 

but within a ten-mile radius of the study area contain scientifically important paleontological 

resources that represent a wide variety of terrestrial vertebrate taxa, including mammoth, giant 

ground sloth camel, bison, horse, wolf, and rodent terrestrial mammalian taxa (see UCMP 

confidential fossil locality and specimen data in Appendix G-3).  The sandstone, silt, and clay 

lithologies of both Qal and Qu geologic units are favorable for exceptional preservation of 

vertebrate and microvertebrate fossil resources.  Three paleontological localities occur within a 

ten-mile radius of the study area.  Stratigraphic occurrences of all localities has been assigned to 

the Pleistocene Quaternary alluvium (Qal) unit.  
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 Earth-fill, cement materials, and the existing GWF Hanford industrial facilities 

are expected to have either removed or obscured surface exposures of the older Qal sediments 

(or Tulare Lake deposit equivalents) in some areas near the HEP site.  Occurrences of these 

stratigraphic units at near-surface depths are quite probable. 

 

 No other projects with a designated paleontological component are known to have 

involved previous field or literature surveys or produced sensitivity maps or reports for areas 

within or adjacent to the HEP site.  

 

 Although Quaternary alluvium deposits of Pleistocene age occur locally within 

the study area, usage of the Qal/Qu geologic symbol designation on available geologic maps of 

the Hanford region is highly variable and suggests that geologic units ranging from Quaternary-

age stream, terrace, fluvial, and alluvial fan and floodplain deposits may be lumped under this 

designation, particularly where geologic data have been scarce due to urban development.  Thus, 

paleontological resources can potentially vary greatly in distribution and taxa as a result of this 

generalization or lumping of geologic units into Qal. 

 

 Holocene and Post-Holocene Age Sediments.  Sediments of probable Holocene 

or post-Holocene age that form the thin, surficial cover are considered to be of limited 

paleontological interest and are thus considered inconsequential.  

 

8.16.2.4 Significance of Paleontological Resources 

 

 Paleontological interest within the study area stems from the well-known 

discoveries of Pleistocene-age fossil vertebrate faunas derived from undifferentiated Quaternary-

age units in other parts of northern and southern California, but particularly the San Francisco 

Bay Region.  The identification and scientific description of these diverse fossil vertebrate 

assemblages provide some of the best-known records of Pleistocene faunas in California (Miller, 

1971; Stirton, 1939, 1951; Savage, 1951; Wolf 1971, 1973, 1975; Jefferson, 1991).  Preservation 
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of abundant continental and lacustrine (freshwater) deposits has provided favorable conditions 

for preserving vertebrate fossil remains in these geologic units. 

 

 Paleontological resources are classified as a nonrenewable scientific-cultural 

resource and are protected by the 1906 Federal Antiquities Act and subsequent federal 

legislation and policies and State of California (CEQA) environmental provisions.  Significant 

paleontological resources are defined in this report to include the interpretation outlined by the 

Society of Vertebrate Paleontologists in 1991, wherein all vertebrate fossils are considered 

significant. 

 

 The CEC paleontological resource significance guidelines cited in the CEC 

Guidelines and “Rules of Practice and Procedure and Power Plant Site Certification Regulations” 

(CEC, 1997) can be summarized as paleontological resources that meet the following criteria: 

 

• Provide important information on evolutionary trends, relating living 
organisms to extinct organisms; 

 
• Provide important information pertaining to biological community 

development and zoological/botanical biota interaction; 
 
• Demonstrate unusual circumstances in biotic history; or 
 
• Exist in limited sample size, are in danger of depletion or destruction by 

natural processes, vandalism, or commercial exploitation, or are found in no 
other geographic locations. 

 

8.16.2.5 Sensitivity of Paleontological Resources  

 

 Three categories of paleontological resource sensitivity are used in this section 

per the CEC standards.  Rating categories should be considered interpretive and subject to 

change as new information is obtained.  The high, moderate, and low sensitivity ratings are 

defined below. 
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 High Sensitivity Rating.  This rating is used when rock units with a high 

potential for sensitive paleontological resources are known to have yielded vertebrate fossils 

within a study area or region.  This rating does not imply that vertebrate fossils will always be 

recovered from a high-sensitivity rock unit, but only that there are recorded occurrences within 

the unit.  Additional factors that are considered in assigning a high sensitivity rating pertain to 

inferred depositional environment and lithology.  

 

 Moderate Sensitivity Rating.  This rating is used when rock units possess some 

degree of resource sensitivity, such as a favorable depositional environment for resource 

preservation or lithologically similar rock units in the region have yielded vertebrate fossils.  All 

rock units with a moderate sensitivity are recommended for field survey and construction 

monitoring. 

 

 Low Sensitivity Rating.  This rating is used when rock units contain lithologies 

that do not commonly preserve fossil resources (e.g., coarse conglomerates or welded or 

ignimbrite volcanic ash deposits).  Igneous rocks, such as the granodiorite outcrops in the 

northern part of the study area, are precluded from preservation of paleontological resources due 

to their genesis within a magmatic environment. 

 

 The sensitivity ratings for the study area are listed in Table 8.16-2 and Figure 

8.16-2 and are arranged by rock unit.  In this instance, Qal (Quaternary alluvium) (or the more 

generalized sedimentary unit Qu [Quaternary undifferentiated]) is the only unit of significance.  

Analysis of pre-construction field survey data, museum record and specimen collection data, the 

distribution of known fossil localities in the region, geologic maps, and known geologic 

formation outcrop patterns permitted classification of paleontological resource sensitivity areas.  

This methodology provides a coarse-scale resolution of areas likely to contain fossils in 

particular types of sedimentary facies.   
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Table 8.16-2.  Paleontological Sensitivity and Geologic Units in the Vicinity 
of the GWF Hanford Energy Park 

HEP Component 

Segmen
t Length 
(miles) 

Rock 
Formation 

Sensitivity 
Rating 

HEP Site and Laydown Area on-site Qal high 
Route 1: Proposed Transmission Route 1.2 Qal high 
Route 2:  Alternate Transmission Route 1.7 Qal high 
Route 3:  Natural Gas Pipeline Route 2.8 Qal high 
Route 4:  Potable Water Line on-site Qal high 
Route 5:  Storm Sewer Line on-site Qal high 

 

 The results of the field survey of the HEP site and associated linear facilities 

indicated a high sensitivity rating exists for all areas where Qal/Qu exist at the surface or under 

artificial fill. 

 

8.16.2.6 Field Survey 

 

 The field survey was conducted on February 5, 2000, by David Lawler, 

paleontologist.  The survey covered the 10-acre site of the cogeneration facility, the two one-acre 

parcels for the proposed and alternate switchyards, and a 100-foot buffer zone around them, in 

15 meter (50-foot) linear transects.  For the linear facilities, a 200-foot corridor (100 feet on 

either side of the centerline) was surveyed in 15–20 meter (50–65-foot) transects.  However, 

because the survey corridors pass a number of industrial operations that border closely on the 

railroad right-of-way, the survey corridor had to be narrowed at a number of places.  

Construction will not affect these built environment features, and they are therefore considered 

to be outside the project’s Area of Potential Effect (APE). 

 

 The February 5, 2000, field survey at the HEP site yielded fossil mammal bone 

fragments from two areas from Qal/Qu sediments. 

 

 No other paleontological resources were located during the survey. 
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8.16.3 Environmental Consequences 

 

 The fossil mammal bone fragments discovered at the HEP site indicate that 

vertebrate fossil specimens may exist within the study area and thus may be destroyed in the 

process of constructing the HEP.  However, these specimens have probably been heavily 

disturbed at the surface, due to prior construction and agricultural activities at the site.  

 

 No cumulative and indirect or growth-inducing impacts have been identified with 

regard to paleontological resources. 

 

8.16.4 Mitigation Measures 

 

8.16.4.1 General Mitigation Measures 

 

 The following general mitigation measures will be undertaken: 

 

• Those areas containing geologic units designated with a potentially moderate 
or high sensitivity rating will be monitored by a professional paleontologist 
when initial ground disturbance occurs to ensure that subsurface 
paleontological resources are adequately assessed as to their significance.  
Given that much of the study area appears to covered by imported fill, 
monitoring activity should be targeted on areas most likely to encounter in 
situ rock units.  If deemed significant, any paleontological resources 
discovered will be salvaged according to professional paleontological 
standards (e.g., Society of Vertebrate Paleontologists standards).   

 
• Mitigation salvage efforts to conserve scientifically significant specimens will 

be implemented in areas of construction or surface disturbance. 
 
• Intermittent field monitoring of sites slated for subsurface disturbance (the 

HEP site and associated linear facilities) will be conducted by a paleontologist, 
who will intermittently spot-check excavation spoils for significant 
paleontological materials during site grading and excavation. 

 

 

8.16.4.2 Field Monitoring Activities  
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 The field monitoring activities will include: 

 

• Pre-construction meetings with key construction personnel will be conducted 
to provide brief discussions pertaining to paleontological resource 
significance, visual identification of these resources, and discovery 
notification procedures. 

 
• Representative collections of significant paleontological resources will be 

assembled. 
 

• If warranted, bulk matrix samples will be removed to extract microvertebrate 
fossil remains by screenwashing process methods and subsequent fossil 
concentrate sorting, identification, and curation.  

 
• Significant non-microvertebrate paleontological specimens will be removed to 

a laboratory for preparation and preliminary identification and curation of 
specimens. 

 
• Any fossil specimens will be curated into a state-designated scientific 

repository.  The locality data of any specimens discovered will be regarded as 
confidential (for protection of the resources); details will be provided to those 
responsible for reviewing museum archival and curatorial data. 

 

8.16.5 Data Sources 

 

 Data for the following descriptions of paleontological resources within the study 

area were compiled from published records of previous geologic and paleontological 

investigations; these references are included in the references section.  Also included are 

additional published descriptions of the geology (including geologic maps), unpublished 

paleontological research papers, museum records, and interviews conducted with individuals 

having firsthand knowledge of resources within the study area.   

 

 Sources consulted on the general geology of the area included regional geologic 

maps compiled by the California Division of Mines and Geology (CDMG) as well as the U.S. 

Geological Survey (USGS).  More specific geologic information in the form of 1:24,000 and 

1:62,500 scale USGS and CDMG geologic maps is available for the study area.   
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 Fossil locality records were reviewed and fossil specimens inspected (when 

possible) at the following institution, which provided most of the data concerning distribution of 

known fossil resources:  University of California Museum of Paleontology (UCMP) Ms. Patricia 

Holroyd, Vertebrate Collections Manager, was helpful in providing access to paleontological 

data records and collections on January 28, 2000. 
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9.0 ENGINEERING 

 

 The GWF Hanford Energy Park (HEP) will be designed for high reliability and 

efficiency.  A detailed project description is provided in Section 2.0.  The engineering standards 

and requirements are provided in Appendix H.  The details of the transmission system design, 

including information on the safety and reliability of the transmission system, are provided in 

Section 6.0 and Appendix A. 

 

 A description of the HEP and its design and operation can be found in Section 

2.0.  Design and engineering information for the HEP is located in various places in this Small 

Power Plant Exemption (SPPE) application, as follows: 

 

Power generation Section 2.2.4 (Combustion Turbine Generator, Heat Recovery 
Steam Generator, and Steam Turbine Generator and 
Condenser).  Additional information is also contained in 
Appendix H.   

  
Heat dissipation system The HEP will include a heat recovery steam generator 

(HRSG) and steam turbine that will require a cooling tower 
system for heat dissipation.  The cooling tower will be of a 
mechanical draft design, as described in Section 2.2.8 (Plant 
Cooling Systems). 

  
Cooling water supply 
system 

The HEP will utilize a mechanical draft cooling tower.  
Circulating water make-up will be supplied by an on-site 
well, as described in Section 2.2.7 (Water Supply and Use). 

  
Atmospheric emission 
control system 

Section 2.2.4.1 (Combustion Turbine Generator), Section 
2.2.4.2 (Heat Recovery Steam Generator), Section 2.2.11 
(Emissions Control and Monitoring), and Section 8.1 (Air 
Quality). 

  
Waste disposal system  Section 2.2.9 (Waste Management), Section 8.13 (Waste 

Management), and Appendix H. 
  
Noise abatement  Section 2.2.4.1 (Combustion Turbine Generator), Section 8.5 

(Noise), and Appendix H. 
  
Switchyard/transformer 
systems  

Section 2.2.5 (Major Electrical Equipment and Systems), 
Section 6.0 (Electric Transmission), and Appendix H. 
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Transmission system 
design  

Section 6.0 (Electric Transmission) and Appendix A. 

  
Reliability Section 2.4 (Facility Reliability). 
  
Efficiency Figures 2-5, 2-6, and 2-7 and Appendix H. 

 

 Information regarding design measures to ensure safe facility operation is 

contained in Section 2.3 (Facility Safety Design).  Applicable engineering laws, ordinances, 

regulations, and standards (LORS) are summarized in Appendix H.  Throughout this SPPE 

application and Appendix H, references to the Uniform Building Code should be understood to 

be inclusive of the corresponding provisions of the California Building Code. 

 

 A geotechnical investigation of the HEP site was conducted, including foundation 

core borings, and can be found in Appendix H. 

 

 Additional engineering information, including information on mechanical 

engineering, electrical engineering, civil engineering, structural engineering, system controls, 

and an equipment summary, is contained in Appendix H. 

 

 The HEP will comply with all applicable LORS.  A summary of the LORS is 

provided in Section 10.0. 

 

Involved Agency: 

Agency Contact/Title Telephone 
 
City of Hanford 
Department of Public Works 
900 S. Tenth Ave. 
Hanford, CA 93230 

 
Teresa Zack, 
City Engineer 

 
(559) 585-2562 

 
Kings County Public Works 
Department 
1400 W. Lacey Blvd. 
Hanford, CA 93230 

 
Harry Verhuel, 
Public Works Director 

 
(559) 582-3211 
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10.0 LAWS, ORDINANCES, REGULATIONS, AND STANDARDS 

 

 This section provides a summary of the laws, ordinances, regulations, and 

standards (LORS) that may be applicable to the GWF Hanford Energy Park (HEP).  The LORS 

are presented by section in the Small Power Plant Exemption (SPPE) and organized into federal, 

state, local, and industry codes and standards, if applicable.  Table 10-1 provides a summary of 

the LORS and includes the corresponding SPPE section where compliance with each of the 

LORS is discussed. 
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Table 10-1. 
 

Laws, Ordinances, Regulations, and Standards 
 

SPPE Section 
SPPE 

Subsection LORS Applicability 
Administering 

Agency 
Requirements & 

Compliance 
Federal 
8.1 Air Quality 8.1.1.1 and 

8.1.4.4 
Federal Clean Air Act 
Amendment (CAAA) of 
1990; 40 Code of 
Federal Regulations 
(CFR) 50 

Requires 
implementation of 
National Ambient Air 
Quality Standards 
(NAAQS). 

U.S. 
Environmental 
Protection 
Agency (EPA) 
Region IX,  
California Air 
Resources Board 
(CARB), San 
Joaquin Valley 
Unified Air 
Pollution Control 
District 
(SJVUAPCD) 

The Hanford Energy Park 
(HEP) will not cause a 
violation of any national 
(or state) ambient air 
quality standard. 

 8.1.1.3 Title IV (40 CFR 72, 73, 
75) - Acid Rain Program 

Requires new sources 
to be monitored for 
sulfur dioxide (SO2) 
and nitrogen oxides 
(NOx) emissions and 
obtain SO2 
allowances to prevent 
the formation of acid 
rain. 

U.S. EPA, Region 
IX 

The HEP will submit an 
Acid Rain permit within 
two years before startup. 
Continuous emissions 
monitoring (CEM) will 
be implemented. 

 8.1.1.4 40 CFR 60, Subpart GG; 
SJVUAPCD Rule 4001 
(New Source 
Performance Standards 
[NSPS]) 

Sets emission limits 
to 0.010% by volume 
(100 parts per million 
by volume [ppmv]) 
for NOx and 0.015% 
by volume (150 
ppmv) for SO2. 

SJVUAPCD The HEP emission rate 
for NOx is 2.5 ppmv at 
15% oxygen (O2); the 
SO2 emission rate is 0.21 
ppmvd at 15% O2. Both 
emission rates are well 
below the NSPS emission 
limit. Additionally CEM 
plans will be developed 
and CEM will be 
performed. 
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SPPE Section 
SPPE 

Subsection LORS Applicability 
Administering 

Agency 
Requirements & 

Compliance 
State of California 

 8.1.1.6 California 
Administrative Code, 
Title 14, §15002(a)(3), 
California 
Environmental Quality 
Act (CEQA) Guideline 

Sets forth power 
plant siting 
requirements. 

California Energy 
Commission 
(CEC) 

This Small Power Plant 
Exemption (SPPE) 
satisfies the CEC 
requirements. 

Local 
 8.1.1.7 California Health & 

Safety Code Section 
4430 

Requires all facilities 
with criteria air 
pollutant emissions in 
excess of 10 tons per 
year to submit air 
toxic “Hot Spots” 
emissions 
information. 

SJVUAPCD Because HEP criteria 
pollutant emissions will 
exceed 10 tons per year, 
it must submit an air 
toxics “Hot Spots” 
information and 
assessment report. This 
will be submitted the by 
the HEP after 
commencement of 
operation. 

 8.1.1.8 SJVUAPCD Rule 2010 Requires an 
Authority to 
Construct (ATC) and 
Permit to Operate 
(PTO) from the air 
district. 

SJVUAPCD ATC/PTO application 
will be submitted at a 
future date. 

 8.1.3, 8.1.4,  
and 8.1.5 

Rule 2201-New Source 
Review (NSR) 

Establishes the 
criteria for siting new 
and modified 
emission sources. 

SJVUAPCD NSR requirements have 
been met by the HEP.  

 8.1.1.10 Rule 4101 Prohibits visible 
emissions as dark or 
darker than No. 1 on 
the Ringelmann 
chart. 

SJVUAPCD The HEP will ensure 
compliance with the rule 
based on using only 
natural gas for 
combustion. 

 8.1.1.10 Rule 4102 Prohibits discharge of 
emissions which 
cause injury, illness, 
detriment, nuisance, 
etc., to any 
considerable number 
of persons or to the 
public. 

SJVUAPCD The HEP will ensure 
compliance with the rule 
based on using only 
natural gas for 
combustion. 

 8.1.1.10 and 
8.1.4.2 

Rule 4201 Limits total 
suspended particulate 
(TSP) emission limit 
of 0.1 grains per 
cubic foot of gas at 
dry standard 
conditions 
(gr/DSCF). 

SJVUAPCD The maximum HEP 
emission rate for 
particulate matter, 
diameter less than 10 
micrometers (PM10) is 
7.1 lb/hour (0.002 
gr/DSCF), well below the 
TSP emission limit. 
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SPPE Section 
SPPE 

Subsection LORS Applicability 
Administering 

Agency 
Requirements & 

Compliance 
 8.1.1.10, 

8.1.1.2, and 
8.1.4.2 

Rule 4305 Limits NOx 
emissions to 30 ppmv 
or 0.036 pound per 
million British 
thermal units 
(lb/MMBTU) for the 
auxiliary boiler. 

SJVUAPCD The HEP emission rate 
for the auxiliary boiler is 
9 ppmv, well below the 
Rule 4305 emission rate. 

 8.1.1.10 and 
8.1.3.1 

Rule 4703 Limits NOx 
emissions to 10.3 
ppm at 15% O2 and 
carbon monoxide 
(CO) emission limit 
of 200 ppm at 15% 
O2. 

SJVUAPCD The HEP emission rate 
for NOx is 2.5 ppmv at 
15% O2; the CO emission 
rate is 3.3 parts per 
million, dry (ppmvd).  
Both the NOx and CO 
emission rates are well 
below the Rule. 

 8.1.1.10 and 
Appendix B 

Rule 4801 Limits SO2 emissions 
to 0.2% by volume 
(2,000 ppmv). 

SJVUAPCD The HEP emission rate 
for SO2 is 0.1 ppmvd at 
15% O2, well below the 
Rule 4801 emission rate. 

 8.1.1.10 and 
8.1.4.1 

Rule 8010 Requires applying 
reasonably available 
control measures 
(RACM) to 
controlling fugitive 
dust. 

SJVUAPCD The HEP will use dust 
control measures (e.g., 
water, chemical 
stabilizers, etc.) 
necessary to achieve 50% 
control efficiency 
(minimum) according to 
Rule 8010 requirements. 

 8.1.1.10 Rule 8020 Requires that RACM 
dust control be 
implemented during 
construction.  
Specifies that dust 
emissions shall not 
exceed an opacity 
limit of 40%. 

SJVUAPCD The HEP will commit to 
implementing RACM 
during construction and 
controlling opacity from 
construction to a level 
below 40% (for a period 
or periods aggregating to 
more than three minutes 
in any one hour) per Rule 
8020 requirements. 

Federal 
8.2 Biological 

Resources 
8.2.2.4 and 

8.2.4 
Endangered Species Act 

of 1973; 16 United 
States Code (USC) § 

1531 et. Seq.; 50 CFR 
Parts 17 and 222 

Sets forth guidelines 
for the protection of 
endangered species. 

U.S. Fish and 
Wildlife Service 

Project will provide for 
protection and 
management of federally 
listed threatened or 
endangered plants and 
animals and their 
designated critical 
habitats, terrestrial, and 
avian species. 

 8.2.4.1 Migratory Bird Treaty 
Act 

Sets forth guidelines 
for the protection of 
migratory birds. 

 Prohibits take of 
migratory birds, 
including nests with 
viable eggs. 
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SPPE Section 
SPPE 

Subsection LORS Applicability 
Administering 

Agency 
Requirements & 

Compliance 
 8.2.2 Rivers and Harbors Act, 

Section 1-; 33 USC § 
401 et. seq. 

U.S. Army Corps of 
Engineers 

U.S. Army Corps 
of Engineers 

Protection of waters of 
the United States. 

 8.2.2 Clean Water Act of 
1977; 33 USC § 1251–
1376, 30 CFR § 
330.5(a)(26) 

Regulates discharges 
of dredged or fill 
material in waters of 
the United States. 

U.S. Army Corps 
of Engineers 

Any impacts to waters of 
the United States or 
wetlands may require a 
permit. 

State of California 
 8.2.2.4 and 

8.2.4 
California Endangered 
Species Act of 1984; 
California Fish and 
Game Code §§ 2050–
2091 

Sets forth guidelines 
for the protection of 
endangered species. 

California 
Department of 
Fish and Game 

Consultation requirement 
regarding likelihood of 
take of threatened or 
endangered species. 

 8.2.4 California Fish and 
Game Code § 1603 

Sets forth guidelines 
for the protection of 
stream beds. 

California 
Department of 
Fish and Game 

California Department of 
Fish and Game review of 
a proposal to affect any 
stream bed change. 

 8.2 CEQA: California 
Public Resources Code 
(PRC) § 21000 et. seq. 

Sets forth guidelines 
for assessing impacts 
to environmental 
resources. 

CEC Analysis of potential 
environmental impacts 
through Small Power 
Plant Exemption (SPPE). 

Local 
None applicable 
Federal 

8.3 Cultural 
Resources 

8.3.1 National Historic 
Preservation Act 
(NHPA) (16 USC 470 et 
seq.); NHPA Section 
106 (36 CFR 800)  

Protects 
archaeological and 
historical resources. 

State Historic 
Preservation 
Officer (SHPO) 
and lead federal 
agency (identified 
only if HEP 
becomes a federal 
undertaking) 

Establishes procedures 
for dealing with 
previously unsuspected 
cultural resources. 
(Applies only if HEP is 
determined a federal 
undertaking). 

 8.3.3 and 8.3.4 National Environmental 
Policy Act (NEPA) 
(USC 4321-4327; 40 
CFR 1502.25 

Requires analysis of 
potential impacts to 
cultural resources. 

Lead federal 
agency (identified 
only if HEP 
becomes a federal 
undertaking) 

Analysis of potential 
environmental impacts to 
cultural resources.  
(Applies only if HEP is 
determined a federal 
undertaking). 

 8.3.1 Federal Antiquities Act 
of 1906 (16 USC 432-
433) 

Controls use of 
cultural resources on 
federal lands. 

Lead federal 
agency (identified 
only if HEP 
becomes a federal 
undertaking) 

Establishes a permit 
process for scholarly use 
of cultural properties on 
federal lands; identifies 
misdemeanor-level 
penalties for violations. 
(Applies only if HEP is 
determined a federal 
undertaking). 
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SPPE Section 
SPPE 

Subsection LORS Applicability 
Administering 

Agency 
Requirements & 

Compliance 
 8.3.2.6 Executive Order 11593 Directs agencies to 

inventory cultural 
properties. 

Lead federal 
agency (identified 
only if HEP 
becomes a federal 
undertaking) 

Requires federal agencies 
to inventory cultural 
properties under their 
jurisdictions and 
nominate eligible 
properties to the NRHP. 
(Applies only if HEP is 
determined a federal 
undertaking). 

 8.3.1 Archaeological and 
Historic Preservation 
Act of 1976 (AHPA) (16 
USC 469) 

Provides for 
preservation of 
cultural data on 
federal projects. 

Lead federal 
agency (identified 
only if HEP 
becomes a federal 
undertaking) 

Provides for the 
preservation of historic 
and archaeological data 
that might be lost on 
federal or federally 
licensed or assisted 
projects. (Applies only if 
HEP is determined a 
federal undertaking). 

 8.3.1 Archaeological 
Resources Protection 
Act of 1979 (ARPA) (42 
USC 470aa et seq.) 

Establishes penalties 
for damage of 
archaeological 
resources. 

Lead federal 
agency (identified 
only if HEP 
becomes a federal 
undertaking) 

Provides felony-level 
penalties for removal or 
destruction of 
archaeological resources 
more than 100 years old. 
(Applies only if HEP is 
determined a federal 
undertaking). 

 8.3.1 American Indian 
Religious Freedom Act 
of 1979 (42 USC 1996) 

Protects the religious 
rights of Native 
Americans. 

Lead federal 
agency (identified 
only if HEP 
becomes a federal 
undertaking) 

Protects the right of 
Native Americans and 
other indigenous groups 
to practice their 
traditional religions, 
including access to 
religious sites. (Applies 
only if HEP is 
determined a federal 
undertaking). 

 8.3.1 Native American Graves 
Protection and 
Depatriation Act of 1990 
(NAGPRA) (25 USC 
3001) 

Returns certain 
cultural items to 
Native American 
tribes. 

Lead federal 
agency (identified 
only if HEP 
becomes a federal 
undertaking) 

Establishes the rights of 
Native Americans and 
Native Hawaiians to 
claim ownership of 
certain cultural items 
held or controlled by 
federal agencies. 
(Applies only if HEP is 
determined a federal 
undertaking). 
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SPPE Section 
SPPE 

Subsection LORS Applicability 
Administering 

Agency 
Requirements & 

Compliance 
 8.3.2.6 Secretary of the 

Interior’s Standards and 
Guidelines for 
Archeology and Historic 
Preservation, September 
29, 1983 

Non-regulatory 
standards for cultural 
resources data 
collection. 

Secretary of the 
Interior and lead 
federal agency 
(identified only if 
HEP becomes a 
federal 
undertaking) 

Establishes guidelines for 
the gathering and 
treatment of data related 
to cultural resources. 
(Applies only if HEP is 
determined a federal 
undertaking). 

State of California 
 8.3.3 and 8.3.4 CEQA 15064.5; 

California PRC 5024, 
5024.5, 21083.2; Title 
14, California Code of 
Regulations (CCR) 
15126 

Regulates evaluation 
of cultural resources 
that may be affected 
by a project. 

CEC Project will assess 
presence and significance 
of cultural resources in 
the project area. 

 8.3.2 California PRC 
25523(A), 25527; 20 
CCR 1752, 1752.5, 
2300-2309; 20 CCR 
2.5.1.B.i 

Requires CEC to 
assure protection of 
environmental quality 
in a SPPE. 

CEC Project will include a 
detailed discussion of the 
environment of the 
project area, including 
special consideration of 
the need for protection of 
unique cultural resources. 

 8.3.5 California PRC 5097.5 Establishes penalties 
for removal of 
archaeological 
resources on public 
lands. 

Kings County 
Planning 
Department 

Project will not remove 
cultural resources from 
public lands without 
authorization. 

 8.3.5 California PRC 5097.94, 
5097.98 

Provides for 
mediation of disputes 
related to discovery 
and treatment of 
Native American 
human remains.  

Native American 
Heritage 
Commission 
(NAHC) 

If Native American 
human remains are 
discovered during the 
project, the project will 
conform with the 
regulations. 

 8.3.5 California Health and 
Safety Code 7050.5 

Provides for County 
Coroner 
identification of 
human remains. 

Kings County 
Coroner 

If human remains are 
discovered during the 
project, the project will 
coordinate with the 
County Coroner. 

 8.3.1 California PRC 5024.1 Provides for 
establishment of the 
California Register of 
Historic Resources 
(CRHR) and 
procedures for 
nominations to the 
CRHR. 

California 
Historic 
Resources 
Commission 

Project will comply with 
the regulations if historic 
resources are discovered. 
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SPPE Section 
SPPE 

Subsection LORS Applicability 
Administering 

Agency 
Requirements & 

Compliance 
Local 

 8.3.2.6 and 
8.3.3 

Kings County General 
Plan, Open Space 
Element Goal 26 

Calls for preservation 
of significant cultural 
resources in Kings 
County. 

Kings County The project area will be 
evaluated for cultural 
resources. 

 8.3.2.6 and 
8.3.3 

City of Hanford General 
Plan 

Requires that sites 
proposed for 
development be 
evaluated for cultural 
resources sensitivity. 

City of Hanford The project area will be 
evaluated for cultural 
resources. 

Federal 
8.4 Land Use 8.4.4.3 CEQA, PRC §§ 21000-

21177 
CEQA requires an 
evaluation of 
potentially significant 
environmental 
impacts. 

CEC Analysis of potential 
environmental impacts 
through Small Power 
Plant Exemption (SPPE). 

 8.4.2.2 California Government 
Code § 66410, et. seq. 

Requires recorded 
parcel or tract maps 
for subdivisions of 
land. 

Kings County 
Community 
Development 
Department 

A portion of the project, 
the switching station, is 
exempted from the 
requirements of the 
Subdivision Map Act. 

 8.4.2.2 Williamson Act, 
California Government 
Code §§ 51200-51295 

Protects agricultural 
land from conversion 
to non-agricultural 
uses. 

Department of 
Conservation, 
Office of Land 
Conservation 

Project will not affect 
policy of lands under 
Williamson Act 
contracts. 

State of California 
 8.4.2.1 California PRC § 

25523(a);  20 CCR §§ 
1752, 1752.5, 2300-
2309, and Chapter 2, 
Subchapter 5, Appendix 
B, Part (i)(3) and (4) 

Powerplant siting 
regulations require 
the project to be 
compatible with 
relevant land use 
plans. 

CEC Compatibility of the 
proposed project will be 
evaluated with relevant 
land use plans. 

Local 
 8.4.2.1 City of Hanford Zoning 

Ordinance 
Ensures that 
development is 
consistent with local 
planning goals. 

Hanford 
Community 
Development 
Department 

Project will undergo a 
site plan review and will 
comply with goals and 
policies, and specific 
zoning requirements. 

 8.4.3.1 City of Hanford 
Municipal Code,  
Subdivisions, Chapter 16 

Implements 
provisions of 
Subdivision Map Act 
on a local level. 

Hanford 
Community 
Development 
Department 

Project will obtain Parcel 
Map Waiver for proposed 
project site. 

 8.4.2.2 City of Hanford General 
Plan;  Kings Industrial 
Park Performance and 
Development Standards 

Establishes 
performance and 
development 
standards for 
development within 
the industrial park. 

Hanford 
Community 
Development 
Department 

Project will comply with 
development and 
performance standards 
for new industrial uses. 
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SPPE Section 
SPPE 

Subsection LORS Applicability 
Administering 

Agency 
Requirements & 

Compliance 
 8.4.2.2 and 

8.4.3.1 
Kings County Zoning 
Ordinance 

Ensures that 
development is 
consistent with local 
planning goals. 

Kings County 
Planning 
Department 

Project will comply with 
goals and policies, and 
specific zoning 
requirements. Project will 
obtain a Conditional Use 
Permit for the proposed 
switching site, which is 
smaller than the 
minimum 20-acre lot 
size. 

 8.4.2.2 Kings County Airport 
Land Use Compatibility 
Plan 

Ensures that 
development is 
compatible with the 
airport. 

Kings County 
Planning 
Department 

Project is not within an 
airport influence area and 
no compatibility review 
is required. 

 8.4.3.1 Kings County Permit for 
Work Performed in a 
Right-of-Way 

Ensure that work 
performed in a right-
of-way is consistent 
with local 
restrictions. 

Kings County 
Public Works 
Department 

Obtain rights of way 
permits for the 
transmission line and 
natural gas pipeline, and 
will be subject to 
clearance requirements 
and comply with 
structure location 
restrictions and other 
requirements. 

Federal 
8.5 Noise 8.5.3 EPA 1974 Noise 

Guidelines 
Provides a guidance 
level for noise. 

Not applicable 
(NA) 

Requires that the 
guidance level be 
adhered to. 

 8.5.3 Occupational Safety and 
Health Act of 1970 
(OSHA), 29 CFR § 
1919, et seq. 

Regulates worker 
exposure to noise.   

Federal OSHA Requires compliance 
with noise exposure 
standards. 

 8.5.3 Noise Control Act 
(1972) as amended by 
the Quiet Communities 
Act (1978), 42 USC 
4901 – 4918 

Provides a guidance 
level for noise. 

NA Requires that the 
guidance level be 
adhered to. 

State of California 
 8.5.3 California OSHA 

Occupational Noise 
Exposure Regulations, 8 
CCF, General Industrial 
Safety Orders, Article 
105, Control of Noise 
Exposure, § 5095, et seq. 

Regulates worker 
exposure to noise.   

California OSHA Requires compliance 
with noise exposure 
standards. 

 8.5.3 California Noise Control 
Act of 1973, California 
Health and Safety Code, 
Division 28 

Sets forth guidelines 
for local noise 
ordinances. 

NA Requires compliance 
with local noise 
ordinances. 
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SPPE Section 
SPPE 

Subsection LORS Applicability 
Administering 

Agency 
Requirements & 

Compliance 
Local 

 8.5.3 Kern County General 
Plan – Noise Element, 
1989 

Establishes 
guidelines that define 
water resources 
impacts. 

Kern County, 
Planning and 
Department 
Services 

Requires compliance 
with local noise 
regulations. 

Federal 
8.6 Public 

Health 
 None applicable    

State of California 
 8.6.3 California PRC § 

2553(a); 20 CCR § 
1752.5, 2300-2309, and 
Division 2 Chapter 5, 
Article 1, Appendix B, 
Part(1) 

Provides health risk 
assessment (HRA) 
guidelines to assist in 
the evaluation of 
potential health 
impacts of a proposed 
project. The 
requirements include 
a quantitative HRA. 

CEC The HRA was performed 
in compliance with this 
regulation and the results 
are reported in Section 
8.6.3.   

 8.6.3.5 and 
8.1.3 

Health and Safety Code 
§ 39650, et. seq 

Requires safe 
exposure limits for 
toxic air 
contaminants 
(TACs), use of Best 
Available Control 
Technology (BACT), 
and NSR 

CARB The HEP will not cause 
unsafe exposure to TACs, 
and has performed a NSR 
assessment including 
BACT. 

Local 
 8.6.3 and 8.1.4 Health and Safety Code, 

Part 6, SS 44300 et seq. 
Requires facilities 
that emit large 
quantities of a criteria 
pollutant and that 
emit any quantity of a 
toxic contaminant 
provide the local air 
pollution control 
district an inventory 
of toxic emissions. 

SJVUAPCD Expected air emissions 
are quantified in this 
document and an HRA 
was performed.  No 
significant risk to human 
health will result from the 
HEP.  An ATC/PTO 
application will be 
submitted to the 
SJVUAPCD that contains 
this information. 

 8.6.3 SJVUAPCD Rule 7012 Limits hexavalent 
chromium emissions 
from cooling tower 
circulating waters. 

SJVUAPCD The HEP is exempt from 
this rule because 
concentrations of 
hexavalent chromium in 
cooling tower circulating 
waters are less than 0.15 
mg/L. 
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SPPE Section 
SPPE 

Subsection LORS Applicability 
Administering 

Agency 
Requirements & 

Compliance 
Federal 

8.7 Worker 
Health and 

Safety 

8.7.2, 8.7.3.2, 
and 8.7.4.2 

OSHA, Occupational 
Safety and Health 
Standards (29 CFR 
1910) (refer to Table 
8.7-1) 

Contains federal 
health and safety 
regulations pertaining 
to general industry.  

Federal OSHA  Project will comply with 
occupational safety and 
health standards 
established for 
employees in general 
industry. 

 8.7.2, 8.7.3.1, 
and 8.7.4.1 

OSHA, Health and 
Safety Regulations for 
Construction (29 CFR 
1926) (refer to Table 
8.7-1) 

Contains federal 
health and safety 
regulations pertaining 
to construction 
activities. 

Federal OSHA  Project will comply with 
occupational safety and 
health standards 
established for 
employees in the 
construction industry. 

 8.7.2 and 
8.7.3.2 

Uniform Fire Code 
(UFC), Article 80 

Requires the 
prevention, control, 
and mitigation of 
dangerous conditions 
related to storage, 
dispensing, use, and 
handling of 
hazardous materials 
and information 
needed by emergency 
response personnel. 

City of Hanford 
Fire Department 

Project will comply with 
requirements for proper 
handling, storage, and 
control of hazardous 
materials and emergency 
response procedures. 

 8.7.2, 8.7.3.1, 
and 8.7.3.2 

National Fire Protection 
Association (NFPA), 
various standards (refer 
to Table 8.7.1) 

Industry standards for 
fire prevention. 

City of Hanford 
Fire Department 

Project will comply with 
industry standards that 
establish a reasonable 
level of safety and 
property protection from 
the hazards created by 
fire and explosion. 

State of California 
 8.7.2, 8.7.3.2, 

and 8.7.4.2 
California Occupational 
Safety and Health Act of 
1973 (Cal-OSHA), 
General Industry Safety 
Orders (CCR Sections 
3200 et seq. – 6184 et 
seq.) (refer to Table 8.7-
1) 

Establishes safety 
orders for general 
industry work, 
including operations 
and maintenance. 

Cal-OSHA Project will comply with 
occupational safety and 
heath standards 
established for 
employees in general 
industry. 

 8.7.2, 8.7.3.1, 
and 8.7.4.1 

Cal-OSHA, 
Construction Safety 
Orders (CCR Sections 
1500 et seq. – 1938 et 
seq.) (refer to Table 8.7-
1) 

Establishes safety 
orders for 
construction work. 

Cal-OSHA Project will comply with 
occupational safety and 
heath standards 
established for 
employees working in 
the construction industry. 
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SPPE Section 
SPPE 

Subsection LORS Applicability 
Administering 

Agency 
Requirements & 

Compliance 
 8.7.2 and 

8.7.3.2 
California Health and 
Safety Code,  Sections 
25500 et seq. (LaFollette 
Bill) 

Requires that every 
new or modified 
facility that handles, 
treats, stores, or 
disposes of more than 
the threshold quantity 
of any of the listed 
acutely hazardous 
materials prepare and 
maintain a Risk 
Management Plan 
(RMP). 

Kings County Project will revise GWF 
Hanford RMP Plan. 

 8.7.2 and 
8.7.3.2 

California Health and 
Safety Code, Sections 
25500 et seq. – 25541 et 
seq. 

Requires the 
preparation of a 
Hazardous Materials 
Business Plan that 
details emergency 
response plans for a 
hazardous materials 
emergency at the 
facility. 

Kings County Project will revise the 
GWF Hanford Hazardous 
Materials Business Plan. 

Local 
None applicable 
Federal 

8.8 
Socioeconomics 

8.8.1.1, 
8.8.2.1, and 

8.8.5 

Executive Order 12898 
Environmental Justice 

Agencies must 
develop strategies to 
focus on 
environmental 
conditions and 
human health in 
minority 
communities and low 
income populations. 

U.S. EPA Project will not impact 
any low income or 
minority communities. 

State of California 
 8.8.1.2, 8.8.3, 

and 8.8.5 
CEQA guidelines, 
Appendix G. 

Analysis of potential 
environmental 
impacts through 
AFC. 

CEC Environmental impacts 
(economic and/or social 
effects) are analyzed in 
the SPPE.   

 8.8.1.2, 
8.8.3.4, and 

8.8.5 

California Government 
Code, Sections 65770 – 
65981 and 65995 - 
65998 

Provisions for school 
impact fees for 
development projects 
near school districts. 

Kings County  School development fees 
will be levied against the 
project. 

Local 
None applicable 
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SPPE Section 
SPPE 

Subsection LORS Applicability 
Administering 

Agency 
Requirements & 

Compliance 
Federal 
8.9 Agriculture 

and Soils 
8.9.3 and 8.9.4 Federal Water Pollution 

Control Act of 1972; 
Clean Water Act of 1977 
(including 1987 
amendments) 

Establishes 
requirements for 
surface water 
discharges from any 
activity that would 
affect the beneficial 
uses of receiving 
waters. 

RWQCB – 
Central Valley 
Region under 
State Water 
Resources 
Control Board 

Minimization of erosion 
during grading and 
construction of the 
project will occur.   

 8.9.3 and 8.9.4 Soil Conservation 
Service (1983), National 
Engineering Handbook, 
Sections 2 and 3 

Provides standards 
for soil conservation 
during planning, 
design, and 
construction 
activities. 

Natural Resources 
Conservation 
Service 

Minimization of erosion 
during grading and 
construction of the 
project will occur. 

State of California 
 8.9.4  California PRC § 

25523(a); CCR §§ 1752, 
1752.5, 2300–2309, and 
Chapter 2, Subchapter 5, 
Article 1, Appendix B, 
Part (i) 

States the 
environmental review 
and siting procedures 
to be followed in the 
development of 
power generation 
projects larger than 
50 megawatts. 

CEC All information regarding 
environmental impacts of 
the project will be 
submitted to the CEC.  
All mitigative measures 
identified in the final 
certification will be 
implemented. 

 8.9.2 and 8.9.4 Guidelines for 
Implementation of 
CEQA, Appendix G; 14 
CCR §§ 15000 – 15387. 

Requires that a 
CEQA authority be 
considered if a 
project will cause 
erosion or convert 
prime farmland to 
non-agricultural use. 

CEC Project will implement 
various erosion control 
measures during grading 
and construction of the 
project.  Project will not 
be converting prime 
agricultural farmland to 
non-agricultural use.   

 8.9.4 Porter - Cologne Water 
Quality Control Act of 
1972; California Water 
Code §§ 13260–13269; 
23 CCR Chapter 9. 

Controls discharge of 
wastewater to the 
surface and 
groundwaters of 
California. 

CEC and the 
Central Valley 
RWQCB under 
the State Water 
Resources 
Control Board 

Project will not discharge 
waste soils into receiving 
waters during 
construction.  In addition, 
erosion control measures 
will be implemented to 
minimize the amount of 
sediment discharged to 
receiving waters.     

 8.9.4 Williamson Act Controls conversion 
of agricultural 
farmland to non-
agricultural uses. 

California Dept. 
of Conservation, 
Office of Land 
Conservation 

Project will not convert 
agricultural farmland to 
non-agricultural uses.   



10.0 LAWS, ORDINANCES, REGULATIONS, AND STANDARDS 
 

Table 10-1. (Continued) 
 

SPPE  May 2000 
GWF Hanford Energy Park 
S:|\GWF\10.0. doc 

10-14 

SPPE Section 
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Administering 

Agency 
Requirements & 

Compliance 
Local 

 8.9.3 and 8.9.4 Kings County General 
Plan – Resource 
Conservation Element, 
1993. 

Sets forth policies 
that address the 
protection of soil and 
prime agricultural 
farmland. 

Kings County 
Planning 
Department 

Project will not convert 
agricultural farmland to 
non-agricultural uses. 
Erosion control is not 
required by the Kings 
County General Plan 
because the HEP site is 
not located near any 
waterways, and is not on 
land with slopes of over 
10 percent. 

 8.9.3 and 8.9.4 City of Hanford General 
Plan-Land Use and Open 
Space, Conservation & 
Recreation Elements 

Sets forth policies 
that address the 
protection of 
agricultural land. 

City of Hanford Project will not convert 
agricultural farmland to 
non-agricultural uses. 

Federal 
8.10 Traffic and 
Transportation 

8.10.1.1, 
8.10.2.1, 

8.10.3.1, and 
8.10.6 

49 CFR, Chapter II, 
Subchapter C and 
Chapter III, Subchapter 
B 

Requires proper 
handing and storage 
of hazardous 
materials during 
transportation. 

U.S. Department 
of Transportation 
and California 
Department of 
Transportation 
(Caltrans) 

Project and transportation 
will comply with all 
standards for the 
transportation of 
hazardous materials.   

State of California 
 8.10.1.2, 

8.10.2.2, and 
8.10.6 

California Vehicle Code 
Section 35780; 
California Streets & 
Highways Code Sections 
660–711; 21 CCR 
1411.1–1411.6 

Requires permits for 
any load that exceeds 
Caltrans weight, 
length, or width 
standards for public 
roadways. 

Caltrans Transportation permits 
will be obtained by 
transporters for all 
overloads, as required. 

 8.10.1.2 and 
8.10.6 

California Streets & 
Highways Code Sections 
117, 660–711 

Requires permits 
from Caltrans for any 
roadway 
encroachment during 
truck transportation 
and delivery. 

Caltrans Encroachment permits 
will be obtained by 
transporters, as required. 

 8.10.1.2, 
8.10.3.1, and 

8.10.6 

California Vehicle Code 
Section 31300 et seq. 

Requires transporters 
to meet proper 
storage and handling 
standards for 
transporting 
hazardous materials 
on public roads. 

Caltrans Transporters will comply 
with standards for 
transportation of 
hazardous materials on 
state highways during 
construction and 
operations. 
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Requirements & 

Compliance 
Local 

 8.10.1.3 and 
8.10.6 

Circulation Element of 
the City of Hanford 
General Plan  

Specifies long-term 
planning goals and 
procedures for 
transportation 
infrastructure system 
quality in City of 
Hanford. 

City of Hanford 
Community 
Development 
Department  

Project will comply with 
goals and policies for city 
transportation and traffic 
system. 

 8.10.1.3 and 
8.10.6 

Circulation Element of 
the Kings County 
General Plan 

Specifies long-term 
planning goals and 
procedures for 
transportation 
infrastructure system 
quality in Kings 
County. 

Kings County 
Planning 
Department 

Project will comply with 
goals and policies for 
county transportation and 
traffic system. 

Federal – 8.11 Visual Resources 
None applicable 
State 
None applicable 
Local 

 8.11.1.3 Kings County General 
Plan (1993), Open Space 
Element 

Requires public 
notification and 
review of any 
projects that may 
adversely impact 
visual resources. 

Kings County 
Planning and 
Development 
Services 
Department 

Public will be notified 
and can review the SPPE 
visual resources section. 

Federal 
8.12 Hazardous 

Material 
Handling 

8.12.3 and 
8.12.6 

Comprehensive 
Environmental 
Response, 
Compensation, and 
Liability Act 
(CERCLA), as amended 
by Superfund 
Amendments and 
Reauthorization Act 
(SARA); Title III, 
Emergency Planning and 
Community Right-to-
Know Act (EPCRA) of 
1986, 42 USC 11001 et 
seq.; 40 CFR Parts 302, 
355, 370, and 372. 

Regulates the storage, 
handling, and 
generation of  
hazardous waste. 

U.S. EPA Region 
IX; National 
Response Center; 
California OES; 
Kings County 
Division of 
Environmental 
Health Services 

Project will comply with 
CERCLA, release 
notification requirements; 
SARA Title III, reporting 
requirements for storing, 
handling, or producing 
regulated substances. 

 8.12.6 29 CFR 1910 et seq. 29 
CFR 1926 et seq. 

Regulates handling of 
hazardous waste. 

OSHA Project will comply with 
requirements pertaining 
to employers whose 
employees handle 
hazardous chemicals. 
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Administering 

Agency 
Requirements & 

Compliance 
 8.12.3.3, 

8.12.4, and 
8.12.6 

Clean Air Act 
Amendments of 1990, 
Section 112(r), 
Accidental Release 
Prevention Program, 42 
USC 7412 (r), 40 CFR 
Part 68 

Sets guidelines for 
risk management of 
hazardous 
substances. 

U.S. EPA Region 
IX; California 
OES; Kings 
County Division 
of Environmental 
Health Services 

Project will comply with 
requirements pertaining 
to risk management of 
regulated substances. 

 8.12.6.4 Clean Water Act, Spill 
Prevention, Control, and 
Countermeasure Plan, 40 
CFR 112 

Sets forth guidelines 
to prevent spills of 
hazardous materials. 

 Project will comply with 
requirements designed to 
prevent the discharge of 
oil into navigable waters. 

State of California 
 8.12.6 California Health & 

Safety Code §§ 25500–
25520; 19 CCR §§ 
2720–2734 

Sets forth 
requirements for 
storage, handling, 
and generation of 
hazardous waste. 

Kings County 
Division of 
Environmental 
Health Services 

Project will prepare a 
Hazardous Materials 
Business Plan (HMBP). 

 8.12.6 California Accidental 
Release Prevention 
(CalARP) Program, 
California Health & 
Safety Code § 25531 et 
seq., 19 CCR Division 2, 
Chapter 4.5 

Sets forth 
requirements for the 
HMBP. 

California OES, 
Kings County 
Division of 
Environmental 
Health Services 

HMBP requirements. 

 8.12.3 and 
8.12.6 

8 CCR § 339, § 3200 et 
seq., 5139 et seq., 5160 
et seq., 5189 et seq. 

Regulates control and 
management of 
hazardous materials. 

Cal-OSHA Project will meet 
requirements pertaining 
to the control and 
management of 
hazardous substances. 

 8.12.8 and 
8.12.9 

Uniform Fire Code, 
Article 80 and others 

Sets forth guidelines 
for fire protection and 
neutralization 
systems. 

Kings County 
Fire Department 

Project will meet 
provisions regarding fire 
protection and 
neutralization systems for 
hazardous materials. 

 8.12 Health and Safety Code 
§ 2550-25542; 10 CR § 
2720-2734 

Requires preparation 
of risk management 
and prevention plans 
where acutely 
hazardous materials 
are used, and requires 
development and 
implementation of a 
business plan for 
emergency responses 
to a release or 
threatened release of 
the hazardous 
material or mixture. 

State Office of 
Emergency 
Services (OES) 
and Kings County 
Environmental 
Health Services 
Department 
(EHSD) 

The HEP has an Risk 
Management Plan (RMP) 
for anhydrous ammonia.  
An update to include 
aqueous ammonia will be 
prepared. 
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 8.12.8 and 
8.12.9 

State Building Code Sets forth 
requirements for fire 
prevention and 
building safety. 

Various agencies Project will meet 
requirements pertaining 
to fire prevention, 
building safety, etc. 

 8.12.3.1, 
8.12.3.2, and 

8.12.6.1 

California Vehicle Code 
31300 et seq. 

Regulates 
transportation of 
hazardous materials. 

Caltrans Project will comply with 
requirements for 
transportation of 
hazardous materials on 
state highways. 

Federal 
8.13 Waste 

Management 
8.13.2 and 

8.13.8 
Resource Conservation 
and Recovery Act 
(RCRA) Subtitle D (42 
USC 6941–6949a) 

Controls solid waste 
collectors, recyclers, 
and depositors. 

U.S. EPA, Region 
IX and Cal-EPA; 
Department of 
Toxic Substances 
Control (DTSC) 

Solid waste will be 
collected and disposed of 
by a collection company 
in conformance with 
RCRA Subtitle D.  
Project will meet 
standards for record 
keeping, labeling, 
notification, manifesting, 
and reporting. 

 8.13.2 and 
8.13.8 

RCRA Subtitle C (42 
USC 6921–6939b) 

Controls generation, 
storage, 
transportation, 
treatment, and 
disposal of hazardous 
waste. 

U.S. EPA, Region 
IX 

Hazardous waste will be 
managed in conformance 
with RCRA Subtitle C. 

 8.13.2 and 
8.13.8 

49 CFR 172, 173, and 
179 

Controls labeling, 
placards, and 
packaging for 
hazardous waste 
shipments. 

California 
Highway Patrol 
and U.S. 
Department of 
Transportation  

Project will use required 
placards, packaging, and 
labels for hazardous 
waste shipments. 

 8.13.2 Clean Water Act (CWA) Controls discharge of 
wastewater to the 
surface waters of the 
U.S.   

State Water 
Resources 
Control Board 
(SWRCB); 
Regional Water 
Quality Control 
Board (RWQCB) 
Central Valley 
Region 

Discharge will be in 
accordance with CWA 
National Pollutant 
Discharge Elimination 
System (NPDES) permit. 

State of California 
 8.13.2 and 

8.13.8 
California Integrated 
Waste Management Act 
(CIWMA), PRC 40000, 
et seq. 

Controls solid waste 
collectors, recyclers, 
and depositors.  
Hazardous wastes are 
not to be disposed of 
with nonhazardous 
wastes. 

Kings County 
Division of 
Environmental 
Health Services 

Solid waste will be 
collected and disposed of 
by a collection company 
in conformance with the 
CIWMA.   
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Administering 

Agency 
Requirements & 

Compliance 
 8.13.5.1 and 

8.13.8 
Hazardous Materials 
Release Response Plans 
and Inventory, 
California Health and 
Safety Code Sections 
25500–25541 

Requires business 
plan for releases of 
hazardous materials. 

DTSC; Kings 
County Division 
of Environmental 
Health Services 

Project will ensure that a 
business plan consistent 
with the requirements of 
Section 25503 is 
prepared. 

 8.13.2 and 
8.13.8 

Hazardous Waste 
Control Law (HWCL), 
California Health and 
Safety Code Section 
25100 et seq.; 22 CCR 
66001 et seq. 

Controls storage, 
treatment, and 
disposal of hazardous 
waste.  

DTSC; Kings 
County Division 
of Environmental 
Health Services 

Hazardous waste will be 
handled by contractors in 
conformance with 
HWCL. 

 8.13.4 Hazardous Waste Source 
Reduction and 
Management Review, 22 
CCR 67100 

Requires source 
reduction evaluation 
review and plan 
every 4 years. 

DTSC; Kings 
County Division 
of Environmental 
Health Services 

Project will prepare a 
plan for reducing the 
generation of hazardous 
waste and prepare 
associated performance 
reports. 

 8.13.10 22 CCR 66260-66270 Regulates generators 
of hazardous waste. 

DTSC; Kings 
County Division 
of Environmental 
Health Services 

Project will obtain 
generator identification 
number and comply with 
all generator 
requirements. 

Local 
 8.13.2 and 

8.13.6 
California Health and 
Safety Code, Title 26; 22 
CCR Division 20 

Regulates generators 
of hazardous waste 
and hazardous waste 
treatment facilities.  
Implements and 
enforces the 
requirements of the 
HWCL. 

Kings County 
Division of 
Environmental 
Health Services 

Hazardous waste will be 
handled by contractors in 
conformance with 
HWCL.  Requires 
hazardous waste 
generators to provide 
information about their 
facility and pay fees. 

Federal 
8.14 Water 
Resources 

8.14 Porter-Cologne Water 
Quality Control Act 

Controls discharge of 
wastewater to the 
surface and 
groundwaters of 
California. 

SWRCB; 
RWQCB Central 
Valley Region 

Discharge will be in 
accordance with 
CWA/Porter-Cologne.   

 8.14.2 and 
8.14.4 

Clean Water Act, 40 
CFR Parts 111,122, and 
125 

Regulates storm 
water and other point 
source discharges 
released during 
construction and 
operation of an 
industry or activity 
that disturbs five 
acres or more. 

RWQCB Central 
Valley Region 
(authority 
deferred from 
U.S. EPA to 
RWQCB) 

Storm water management 
practices during 
construction must follow 
Best Management 
Practices.  Completed 
applications and fees 
must be submitted prior 
to construction. 
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Administering 

Agency 
Requirements & 
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 8.14.2 and 

8.14.4 
Resource Conservation 
and Recovery Act 

Seeks to prevent 
surface and 
groundwater 
contamination by 
establishing 
guidelines to track 
and control the 
handling and disposal 
of hazardous waste 
and hazardous 
materials.   

California 
Department of 
Toxic Substances 
Control, Region 1 

Hazardous material and 
hazardous waste must be 
handled, tracked, and 
reported in conformance 
with permits issued for 
the facility.  Potential 
water resources impacts 
will be monitored 
through any permits 
issued. 

State of California 
 8.14.2 and 

8.14.4 
California Constitution, 
Article 10, Section 2 

Regulates the method 
of use and diversion 
of water. 

RWQCB Central 
Valley Region 

Minimization of 
consumptive water use 
through recycling of oil 
production water; water 
uses combined where 
feasible in facility design 
and process operations. 

 8.14.2 California Porter-
Cologne Water Quality 
Control Act, California 
Water Code §§ 13000–
14957, Division 7, 
Water Quality 

Regulates the siting, 
operation, and 
closure of waste 
disposal points. 

CEC, RWQCB 
Central Valley 
Region 

Requires submission of 
waste and site 
classification for any 
waste discharge permit 
required, and that 
discharges comply with 
groundwater protection 
and monitoring 
requirements. 

 8.14.2, 8.14.3, 
and 8.14.4 

CEQA, PRC Section 
2100 et seq.; CEQA 
Guidelines, 14 CCR § 
15000 et seq., Appendix 
G 

Establishes 
guidelines that define 
water resources 
impacts. 

CEC Water resources impacts 
identified and mitigation 
measures detailed in this 
document. 

 8.14.2 and 
8.14.4 

California Water Code, 
Sections 13260–13269; 
23 CCR Chapter 9; 
Sections 13271–13272; 
23 CCR Sections 2250–
2260 

Regulates waste 
discharge 
requirements where a 
discharge can affect 
the quality of any 
waters. 

RWQCB Central 
Valley Region 
and California 
Office of 
Emergency 
Services 

Construction activity 
storm water management 
will be addressed under 
the construction activities 
general permit.  
Reporting of any 
accidental leaks or spills 
related to discharge 
piping and connections 
will be conducted in 
compliance with the 
Water Code. 

 8.14.1.2 and 
8.14.4 

Water Quality Control 
Policy: Use and Disposal 
of Inland Waters Used 
for Powerplant Cooling 

Regulates use of 
fresh inland waters 
for power plant 
cooling. 

RWQCB Central 
Valley Region 

Evaluation of alternative 
water sources for cooling 
water was performed; 
potential impacts to the 
Delta were evaluated. 
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SPPE Section 
SPPE 

Subsection LORS Applicability 
Administering 

Agency 
Requirements & 

Compliance 
 8.14.1 – 8.14.5 California PRC § 

25523(a); 20 CCR 
§§1752, 1752.5, 2300–
2309, and Chapter 2, 
Subchapter 5, Article 1, 
Appendix B, Part (1) 

Regulates 
information included 
in an SPPE submitted 
to the CEC. 

CEC Requires SPPE 
application to include 
information on water 
resources and water 
quality protection. 

Local 
 8.14.1 and 

8.14.2 
Kings County Well 
Ordinance 

Specifies 
requirements for the 
installation of wells. 

Kings County Existing extraction well 
conforms with 
requirements for well 
construction. 

 8.14.2 and 
8.14.4 

City of Hanford 
Municipal Code Chapter 
13.08 

Defines requirements 
for discharges to the 
city sewer system. 

City of Hanford Discharges to the sewer 
will conform with the 
quality limits for an 
industrial user in the 
municipal code.  
Discharge volume will be 
increased in the existing 
permit, if necessary. 

Federal – 8.15 Geologic Resources and Hazards 
None applicable 
State 

 8.15.1.5  California PRC § 
25523(a); CCR §§ 1752, 
1752.5, 2300–2309, and 
Chapter 2, Subchapter 5, 
Article 1, Appendix B, 
Part (i) 

States the 
environmental review 
and siting procedures 
to be followed in the 
development of 
power generation 
projects larger than 
50 megawatts. 

CEC All information regarding 
environmental impacts of 
the project will be 
submitted to the CEC.  
All mitigative measures 
identified in the final 
exemption will be 
implemented. 

Local 
 8.15.2.1 Uniform Building Code 

(UBC), 1997. Appendix 
Chapter 16, Division 4. 

Provides seismic 
standards for  the 
design of structures. 

Kings County 
Community 
Development – 
Building 
Department 

Project structures will be 
designed and built 
according to 
specifications provided in 
the Uniform Building 
Code. 

 8.15.2.1 Kings County General 
Plan – Safety Element. 

Sets forth policies 
that are intended to 
reduce loss of life, 
serious injury, 
property damage, and 
economic and social 
dislocation resulting 
from a seismic event 

Kings County 
Community 
Development – 
Building 
Department 

Project will undergo 
zoning and building 
permit review procedures 
and adhere to 
construction standards. 
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SPPE Section 
SPPE 

Subsection LORS Applicability 
Administering 

Agency 
Requirements & 

Compliance 
Federal 

8.16 
Paleontological 

Resources 

8.16.2.4, 
8.16.2.5, 

8.16.3, and 
8.16.4 

Antiquities Act (1906) Regulates disturbance 
to paleontological/ 
prehistoric resources  
on federal lands.  

U.S. Federal 
Energy 
Regulation 
Commission 
(FERC), United 
States Forestry 
Service (USFS), 
Bureau of Land 
Management 
(BLM) land 
management 
agencies  

Project direct or indirect 
impacts on unique 
paleontological resources 
or sites. Resource 
conservation stipulated. 
Applies to federal lands 
or federally funded 
projects. 

 8.16.2.4, 
8.16.2.5, 

8.16.3, and 
8.16.4 

NEPA Regulates disturbance 
to paleontological 
/prehistoric resources 
on federal lands. 

U.S. FERC, 
USFS, BLM land 
management and 
other federal 
agencies 

Project direct or indirect 
impacts on unique 
paleontological resources 
or sites. Resource 
conservation stipulated. 
Applies to federal lands 
or federally funded 
projects. 

 8.16 Society of Vertebrate 
Paleontologists 

Paleontological 
Resources – 
Nationwide 

 Recommended set of 
procedures and standards 
for assessing and 
mitigating impacts to 
vertebrate 
paleontological 
resources.  (Adopted 
October 1994) 

State of California 
 Appendix G CEQA Guidelines Regulates 

industrial/residential 
development projects 

State of California Project direct or indirect 
impacts on unique 
paleontological resources 
or sites - Resource 
assessment, monitoring 
and mitigation required. 

Local 
None applicable 
 
AFC = Application for Certification 
AHPA = Archaeological and Historical  Preservation Act (1976) 
ARPA = Archaeological Resources Protection Act (1979) 
ATC = Authority to Construct 
BACT = Best Available Control Technology 
BLM = Bureau of Land Management 
CAAA = Clean Air Act Amendment 
CalARP = California Accidental Release Prevention 
Cal-EPA  = California Environmental Protection Agency 
Cal-OSHA = California Occupational Safety and Health Commission 
Caltrans = California Department of Transportation 
CARB = California Air Resources Board 
CCR   = California Code of Regulations 
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CEC = California Energy Commission 
CEM = continuous emissions monitoring 
CEQA = California Environmental Quality Act 
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act 
CFR         = Code of Federal Regulations 
CIWMA = California Integrated Waste Management Act 
CRHR        = California Register of Historic Resources 
CWA       = Clean Water Act 
DTSC       = Department of Toxic Substances Control 
EHSD = Environmental Health Services Department 
EPCRA = Emergency Planning and Community Right-to-Know-Act 
FERC = Federal Energy Regulatory Commission 
gr/DSCF = grains per cubic foot of gas at dry standard conditions 
HMBP = Hazardous Materials Business Plan 
HRA = health risk assessment 
HWCL     = Hazardous Waste Control Law 
lb/MMBTU = pounds per million British thermal units 
LORS = laws, ordinances, regulations, and standards 
NA = not applicable 
NAAQS = National Ambient Air Quality Standards 
NAGPRA  = Native American Graves Protection and Repatriation Act 
NAHC = California Native American Heritage Commission 
NEPA   = National Environmental Policy Act 
NFPA = National Fire Protection Association 
NHPA  = National Historic Preservation Act 
NOx = nitrogen oxides 
NPDES = National Pollutant Discharge Elimination System 
NRHP      = National Register of Historic Places 
NSPS = New Source Performance Standards 
NSR = New Source Review 
OES = Office of Emergency Services 
OSHA = Occupational Safety and Health Act 
PM10 = particulate matter, diameter less than 10 micrometers 
PPE = personal protective equipment 
ppmv = parts per million by volume 
ppmvd = parts per million by volume, dry 
PRC = Public Resources Code 
PTO = Permit to Operate 
RACM = reasonably available control measures 
RCRA      = Resource Conservation and Recovery Act 
RMP = Risk Management Plan 
RMP = Risk Mangement Plan 
RWQCB  = Regional Water Quality Control Board 
SARA = Superfund Amendments and Reauthorization Act 
SHPO     = State Historic Preservation Officer 
SJVUAPCD = San Joaquin Valley Unified Air Pollution Control District 
SO2 = sulfur dioxide 
SPPE = Small Power Plant Exemption 
SVP = Society of Vertebrate Paleontologists 
SWRCB = State Water Resources Control Board 
TAC = toxic air contaminant 
TSP = total suspended particulate 
U.S. EPA = United States Environmental Protection Agency 
UBC = Uniform Building Code 
UFC = Uniform Fire Code 
USC = United States Code 
USFS = United States Forestry Service 
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