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2.8 Related Federal Project Activities
The purpose of this section is to identify any federal activities that are related to the
construction and operation of two new units (STP 3 & 4) at the STP site in Matagorda
County, Texas. As applicable, this section indicates the cumulative impacts due to the
other related federal activities and determines the possible need for another federal
agency to participate in the preparation of the environmental impact statement as a
cooperating agency. Currently, there are two pressurized water reactors at the site
(STP 1 & 2). The units are cooled by the Main Cooling Reservoir (MCR) adjacent to
STP 1 & 2. The Colorado River supplies the makeup water to the reservoir. STP 3 &
4 will be located northwest of the existing units and will also utilize the MCR.
Actions related only to the granting of licenses, permits, or approvals by other federal
agencies for STP 3 & 4 are not considered in this review, in accordance with NUREG1555 (Reference 2.8-1). A review of possible federal agency actions in the vicinity
shows that no other federal projects are associated with this COL application. A new
nuclear facility is being proposed by Exelon in southern Matagorda County (Reference
2.8-2). Since the exact location and reactor technology to be used at Exelon’s facility
is not known at this time and since Exelon’s anticipated construction schedule is not
known, it is uncertain as to what the cumulative impacts would be. There may be
cumulative impacts to those already analyzed for STP 3 & 4 construction and
operation; however the construction of STP 3 & 4 is not contingent on Exelon’s
proposed facility. In summary, there are no known, ongoing federal activities or
projects associated with the proposed action at the STP site, as listed below:










There are no known Federal actions associated with acquisition and/or use of the
proposed site and transmission corridors or of any other offsite property needed for
the proposed project.
There are no known planned Federal projects that will be required either to provide
an adequate source of plant cooling water or to ensure an adequate supply of
cooling water over the operating lifetime of the new units.
There are no known planned Federal projects or activities that must be completed
as a condition of construction or operation of the new units.
There are no known Federal agency plans or commitments that will result in
significant new power purchases that would be applicable to the analysis used to
justify the need for power associated with STP 3&4.
There are no known planned Federal projects that are contingent on construction
and operation of the new units.
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2.8.1 References

2.8-2

2.8-1

“Environmental Standard Review Plan,” NUREG-1555, October 1999.

2.8-2

“Exelon Nuclear Designates Matagorda County, Texas, Site for Combined
Construction & Operating License Application; Decision maintains option
for new nuclear construction; does not imply intent to build”. June 28, 2007.
http://www.mcedc.net/news.php?op=view&id=31. Accessed August 8,
2007.
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2.9S Existing Plant Parameters and Site Characteristics
The existing units at the STP site are part of the environment that would be affected by
the construction and operation of STP 3 & 4. Therefore, parameters and
characteristics describing the existing units comprise a baseline against which
parameters and characteristics for Units 3 & 4 can be compared. Additionally, the
impacts of the proposed reactors are cumulative with the impacts of the existing plant.
Accordingly, Table 2.9S-1 presents existing plant parameters that are important for
assessing the environmental impacts of constructing and operating new nuclear power
plants at the site. The table is organized into the resource or impact topics discussed
in Chapters 2, 4, and 5, as appropriate: land use, water, socioeconomics, radiological
impacts, and non-radiological impacts. The ecology resource area is not listed
because plant parameters that affect this resource are identified under other topics.

2.9S.1 References
2.9S-1

“Environmental Report – Operation, STP (South Texas Project Nuclear
Operating Company),” Amendment 10, July 16, 1987.

2.9S-2

"Texas Water Development Board, Calendar Year 2002 Water Use
(Combined Form), STP (South Texas Project Nuclear Operating
Company)," February 14, 2003.

2.9S-3

"Texas Water Development Board, Calendar Year 2003 Water Use
(Combined Form), STP (South Texas Project Nuclear Operating
Company), February 24, 2004.

2.9S-4

"Texas Water Development Board, Industrial Water Use Survey for the
Calendar Year Ending December 31, 2004, STP (South Texas Project
Nuclear Operating Company)" February 22, 2005.

2.9S-5

"Texas Water Development Board, Industrial Water Use Survey for the
Calendar Year Ending December 31, 2005, STP (South Texas Project
Nuclear Operating Company)" February 16, 2006.

2.9S-6

"Texas Water Development Board, Industrial Water Use Survey for the
Calendar Year Ending December 31, 2006, STP (South Texas Project
Nuclear Operating Company)" February 22, 2007.

2.9S-7

“Final Exercise Report,” FEMA (Federal Emergency Management Agency),
November 5, 2004.

2.9S-8

“2002 Radioactive Effluent Release Report, STP (South Texas Project
Nuclear Operating Company),” February 27, 2003.

2.9S-9

“2003 Radioactive Effluent Release Report, STP (South Texas Project
Nuclear Operating Company),” April 29, 2004.

2.9S-10

“2004 Radioactive Effluent Release Report, STP (South Texas Project
Nuclear Operating Company),” April 28, 2005.
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2.9S-11

“2005 Radioactive Effluent Release Report, STP (South Texas Project
Nuclear Operating Company),” April 27, 2006.

2.9S-12

“2006 Radioactive Effluent Release Report, STP (South Texas Project
Nuclear Operating Company),” April 30, 2007.

2.9S-13

“Radiation Exposure Information and Reporting System (REIRS) for
Radiation Workers,” NRC (Nuclear Regulatory Commission)
http://www.reirs.com/, accessed April 18, 2007.

2.9S-14

“Emissions Inventory Data (NOC-TX-06012964), STP (South Texas
Nuclear Operating Company) 2006,” March 29, 2007.

2.9S-15

“Texas Water Development Board, Calendar Year 2001 Water Use
(Combined Form), STP (South Texas Project Nuclear Operating
Company),” February 20, 2002.

2.9S-16

“Texas Commission on Environmental Quality, TCEQ Annual Water Use
Reports – 2004, South Texas Project Electric Generating Station,”
February 23, 2005.

2.9S-17

“Texas Commission on Environmental Quality, TCEQ Annual Water Use
Reports – 2005, South Texas Project Electric Generating Station,”
February 22, 2006.

2.9S-18

“Texas Commission on Environmental Quality, TCEQ/TWDB Annual Water
Use Reports – 2006, South Texas Project Electric Generating Station,”
February 22, 2007.
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Table 2.9S-1 Plant Parameters and Site Characteristics for STP 1 & 2
Parameter

Quantity and Units

Explanation/Source

Land Use
Developed acreage

12,220 acres total site; Plant facilities Source: Reference 2.9S-1
occupy approximately 65 acres; main
cooling reservoir occupies 7,000
acres, and approximately 1,700 acres
remain as a lowland natural habitat

Exclusion Area
Boundary

Oval 1,430 meters from the centerline Source: Reference 2.9S-1
of each reactor containment building

Low Population Zone
Boundary

3 miles radius from Exclusion Area
Boundary Centroid

Source: Reference 2.9S-1

Water
River water
consumptive use

37,100 acre-ft/year (3-year average
Source: Reference 2.9-2S-16 to 2.9S[calendar years 2004-2006] listed due 18
to recent Units power up-rates)

Groundwater
withdrawal

1,300 acre-ft/year (6-year approximate Source: Reference 2.9S-2 to 2.9S-6
average [calendar years 2001-2006])

Socioeconomics
Permanent plant
workforce
(Approximate 5-year
average)

Average = 1300

Source: Estimate

Outage workforce
(Approximate 5-year
average)

Average = 400

Source: Estimate

Population within 10
miles

2875 people (decrease from 1990
census)

Source: Reference 2.9S-7

Population within 50
miles

257,252

Source: Reference 2.9S-7

Fission/Activation
Products – 234.5 (5-year average)

Source: : Reference 2.9S-8 to 2.9S-12

Radiological Impacts
Airborne emissions
(curies/yr)

Radioiodines – 0.00032 (5-year
average)
Particulates – 0.00183 (5-year
average)
Tritium – 144.8 (5-year average)
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Table 2.9S-1 Plant Parameters and Site Characteristics for STP 1 & 2 (Continued)
Parameter
Liquid discharges
(curies/yr)

Quantity and Units
Fission/Activation
Products - 0.091 (5-year average)
Tritium – 2035 (5-year average)
Dissolved/Entrained
Gases – 1.82 (5-year average)
Gross Alpha – 0 (5-year average)

Explanation/Source
Source: : Reference 2.9S-8 to 2.9S-12

Liquid pathway
Unit 1 – 1.31 (5-year average)
collective dose (mrem) Unit 2 – 1.28 (5-year average)

Source: : Reference 2.9S-8 to 2.9S-12

Solid radiological
waste volume

527 m3/yr (5-year average )

Source: : Reference 2.9S-8 to 2.9S-12

Solid radiological
waste radioactivity

464.8 curies/yr (5-year average )

Source: : Reference 2.9S-8 to 2.9S-12

Worker collective dose YearDose

Source: Reference 2.9S-13

2002 – 329.1 rem
2003 – 143.5 rem
2004 – 119.8 rem
2005 – 247.7 rem
2006 – 150.3 rem
Average 198 rem/year
Nonradiological Impacts
Air emissions

Tons per year of criteria pollutants
(2006)
NOx = 43 tons/year
SO2 = 0.75 tons/year
PM10 = 0.96 tons/year
PM2.5 = 0.96 tons/year
CO = 11.5 tons/year

Source: Reference 2.9S-14

Noise

Not Measured

Not applicable

Building height

Containment dome: 203 feet above
grade
Primary Met tower: 197 feet above
grade

Source: Reference 2.9S-1

2.9S-4
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Table 2.9S-1 Plant Parameters and Site Characteristics for STP 1 & 2 (Continued)
Parameter

Quantity and Units

Explanation/Source

Other
Megawatts thermal

3,853 MWt per unit

Source: Reference 2.9S-1

Gross megawatts
electrical

1,329 MWe per unit

Source: Reference 2.9S-1

mrem = millirem (1/1000 rem.)
NOx – oxides of nitrogen
SO2 – sulphur dioxide
PM10 – Particulate matter <10 microns in diameter
PM2.5 – Particulate matter <2.5 microns in diameter
CO – carbon monoxide
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3.0. Plant Description
This chapter describes the proposed construction and operation of STP 3 & 4. This
chapter presents detailed information about the proposed U.S. Advanced Boiling
Water Reactors (ABWR) in the following sections:


External Appearance and Plant Layout (Section 3.1)



Reactor Power Conversion System (Section 3.2)



Plant Water Use (Section 3.3)



Cooling System (Section 3.4)



Radioactive Waste Management System (Section 3.5)



Nonradioactive Waste Systems (Section 3.6)



Power Transmission System (Section 3.7)



Transportation of Radioactive Materials (Section 3.8)



Construction Activities (Section 3.9S)



Workforce Characterization (Section 3.10S)

3.1 External Appearance and Plant Layout
3.1.1 Existing Site
The STP site is located in south-central Matagorda County west of the Colorado River,
8 miles north-northwest of the town of Matagorda, Texas, and about 89 miles
southwest of the city of Houston. The plant is located about 12 miles south-southwest
of Bay City, Texas and about 13 miles east-northeast of Palacios, Texas on Farm to
Market (FM) Road 521 between FM 1095 and the Colorado River. The closest
incorporated communities are Bay City and Palacios. The site area consists of
approximately 12,220 acres.
The existing station is composed of two units, each having an identical pressurized
water reactor (PWR) Nuclear Steam Supply System and turbine generator. The
existing STP 1 & 2 are Westinghouse PWR plants licensed by the NRC in 1987 and
1988, respectively. Each unit has a power rating of 3853 MWt. Each unit is designed
for a net electrical power output of 1250 MWe at 3.5 inches of mercury turbine backpressure. A complete description of the existing site is provided in the STP 1 & 2
Updated Final Safety Analysis Report (Reference 3.1-1). The units are arranged using
a "slide-along" (i.e., identical arrangement) concept which results in STP 2 being
similar to STP 1, and 600 feet away. Supporting features and structures located on the
site include a 7000-acre Main Cooling Reservoir (MCR), an essential cooling pond,
circulating water intake structure, and circulating water discharge structure. Figure 3.11 and Figure 3.1-4 provide aerial photographs of the existing STP site. Figure 3.1-3
and Figure 3.1-6 depict the site drawing illustrating the existing plant layout and the
External Appearance and Plant Layout
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proposed Advanced Boiling Water Reactor (ABWR) layout and topographical map of
the site and vicinity, respectively.
The existing STP site was originally proposed as a four-unit site. However, only two
units were actually constructed. Architectural treatment of building exteriors for
STP 1 & 2 were designed to minimize visual impact. The building's exterior consists of
gray concrete and neutral-colored metal siding, and seeding was used in prominent
areas to enhance the appearance of the facility (Reference 3.1-2).

3.1.2 Proposed Site
STP Nuclear Operating Company, operator of STP, has selected the ABWR certified
plant design for new units at the STP site. The ABWR units, to be referred to as STP
3 & 4, will be located to the northwest of the existing STP 1 & 2 as shown in Figure 3.13. The south face of the power block will be located approximately 2100 feet from the
base of the MCR embankment. The reference ABWR has a thermal power rating of
3926 MWt, with a net electrical output of approximately 1300 MWe. The projected
commercial operation dates for STP 3 & 4 are approximately March 2015 and March
2016, respectively.
A complete description of the ABWR design is provided in the reference ABWR
Design Control Document. Each ABWR is based on an essentially "stand-alone"
concept and consists of the following principal structures: Reactor Building, Turbine
Building, Control Building, Radwaste Building, and Service Building. STP 3 & 4 will
share common support facilities and structures for the Circulating Water System Intake
and Discharge Structures. The MCR will be shared among all four units and will serve
as the main condenser heat sink for all the units. STP 3 & 4 will also share certain
support structures such as office buildings, water treatment, and wastewater. New
waste-handling facilities will be built to be shared between all four units. Paved site
roadways will connect the new units to the rest of the STP site, providing routine and
nonroutine access to the existing and new units with minimal disturbance of the area.
The Reactor Building houses and provides protection and support for the reactor
primary systems, the primary containment, and the majority of the plant safety-related
equipment. The Reactor Building is constructed of reinforced concrete and structural
steel with a steel frame and reinforced concrete roof. The Reactor Building encloses
the primary containment. The Control Building houses and provides protection and
support for plant control and electrical equipment, batteries, portions of the Reactor
Building Cooling Water System, and Control Building heating, ventilating, and air
conditioning equipment. The Control Building is located between the Reactor and
Turbine Buildings. The Control Building is constructed of reinforced concrete and
structural steel. The Turbine Building includes the electrical building and houses the
main turbine generator and other power conversion cycle equipment and auxiliaries.
The Turbine Building is located on the north end of the power block. The Radwaste
Building is a structure that houses the solid and liquid radwaste treatment systems.
The Radwaste Building is located to the west of the Reactor Building. STP 3 & 4 will
be constructed from materials architecturally similar in color and texture to those used
on STP 1 & 2.
3.1-2
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STP 3 & 4 will be constructed northwest of the STP 1 & 2 plant complex. Most of this
area has already been graded to the same elevation as the existing units. The area
also contains access roads, various buried utilities, concrete slabs from old
construction buildings, and several structures supporting operation of the existing
units. STP 3 power block structures will be separated from the STP 2 structures by
approximately 1500 feet. The center of the STP 3 containment will be approximately
1400 feet west and 1500 feet north of the center of the STP 2 containment. The STP
4 footprint will be separate from but adjacent to the STP 3 footprint. The center of STP
4 will be approximately 900 feet west of the center of STP 3. The power block footprints
of STP 3 & 4 will require an area of approximately 53 acres. The proposed location
integrates well with the existing units, and the layout has been designed to give the
appearance of a plant site originally designed for four units. Figure 3.1-2 provides an
artist's rendering of the STP site with the existing nuclear units and the two proposed
units. A representative ground-level photograph of the site on which STP 3 & 4 is
superimposed is included in Figure 3.1-5.
The STP 3 & 4 Circulating Water Intake Structure will be located in the MCR on the
south side of the existing STP 1 & 2 Circulating Water Intake Structure. The STP 3 &
4 Circulating Water Return Structure will be located in the MCR on the west side of the
existing STP 1 & 2 Circulating Water Return Structure. There is a dedicated UHS basin
for each unit at STP 3 & 4 that is located directly south of the reactor buildings. Each
cooling tower consists of six cells that are oriented along the east-west axis of the UHS
basin. The basin is approximately 144 ft. x 292 ft. The height of the cooling tower is
approximately 119 ft, which corresponds to Elev. 153.0 ft MSL. Figure 3.1-3 illustrates
the location of these structures.
The elevation of the tallest building in the new units will be approximately 140 feet,
which is approximately the same elevation as the existing nuclear units. This will result
in a consistent visual effect and promote a pleasing overall aesthetic view (Figure 3.12 and Figure 3.1-5).
Existing infrastructure will be modified to integrate the new units with the existing units;
however, none of the existing units' structures or facilities that directly support power
generation will be shared with STP 3 & 4, with the exception of the MCR. The existing
switchyard will be modified to provide interconnections with the new switchyard for the
new units, and the onsite transmission lines modified and rerouted as required to
incorporate the new generation capacity into the electric grid. Information concerning
the planned transmission corridors is provided in Subsection 2.2.2. A training center
will be built adjacent to the existing training center to support the training needs for the
new units. In addition, other support facilities such as a new sewage treatment facility
will be built, as required. Existing administrative buildings, warehouses, and other
minor support facilities will be used, expanded, or replaced, based on prudent
economic and operational considerations. Figure 3.1-3 shows the integration of the
new and existing units as well as site roadways and access.
After the completion of construction of the new units, areas used for construction
support will be graded, landscaped, and planted to enhance the overall site
appearance. Previously forested areas cleared for temporary construction facilities will
External Appearance and Plant Layout
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be revegetated and harsh topographical features created during construction will be
contoured to match the surrounding areas. These areas would include equipment
laydown yards, module fabrication areas, a concrete batch plant, and construction
parking.

3.1.3 References

3.1-4

3.1-1

“STPEGS Updated Final Safety Analysis Report, Units 1 & 2,” Revision 13.

3.1-2

“South Texas Project Units 1 and 2 Environmental Report.”
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Figure 3.1-1 STP 1 & 2 with MCR on Left and Essential Cooling Pond on Right
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Figure 3.1-2 Artist's Rendering of STP 3 & 4 with STP 1 & 2 and MCR in Background

3.1-6
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Figure 3.1-3 General Plant Layout
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Figure 3.1-4 Aerial Photograph of STP 1 & 2 With Proposed Location of STP 3 & 4

3.1-8
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Figure 3.1-5 Representative Ground-Level Photograph of STP 1 & 2
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Figure 3.1-6 Topographical Map of the Site and Vicinity

3.1-10
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3.2 Reactor Power Conversion System
The proposed plant will consist of STP 3 & 4 and their auxiliaries. The power source of
each unit is an Advanced Boiling Water Reactor (ABWR) reactor design. The reference
ABWR design was certified by the NRC under 10 CFR 52, Appendix A. The major
components of the reactor power conversion system include the reactor pressure
vessel, high pressure turbine, moisture separator/reheaters, low-pressure turbines,
condenser, generator, feedwater heaters, condensate pumps, and reactor feedwater
pumps. Figure 3.2-1 provides a simplified flow diagram of the reactor power conversion
system.
The reactor pressure vessel contains internal pumps that send recirculated coolant
and returning feedwater through the reactor core. The flow makes contact with the fuel
rods that contain the enriched uranium dioxide fuel. As the flow passes through the
reactor core, heat from the nuclear fission process generates steam. The steam is
transported from the reactor vessel by main steam piping to drive the high-pressure
and low-pressure turbines connected to an electric generator to produce electricity.
After passing through the low-pressure turbines, the steam is condensed back to water
by cooled circulating water inside tubes located in the main condenser. The
condensate is then preheated and pumped back to the reactor as feedwater to repeat
the steam cycle. The circulating water is cooled by the existing Main Cooling Reservoir
(MCR).

3.2.1 Reactor Description
The rated and design core thermal power of the ABWR is 3926 MWt and 4005 MWt,
respectively. The nominal rating of the turbine-generator is approximately 1400 MWe,
and the gross electrical output of each unit is approximately 1356 MWe. Plant and site
equipment will require approximately 56 MWe, resulting in net electrical output of
approximately 1300 MWe per unit.
The ABWRs use uranium as their fissile material. The fuel to be used in the STP 3 &
4 reactors can be any fuel design that is approved by the USNRC or meets the
appropriate criteria. A reference core of GE P8x8R fuel is assumed for STP 3 & 4 COL
Application.
The reactor fuel consists of high-density uranium dioxide pellets enclosed in a sealed
Zircaloy cladding tube to constitute a fuel rod. The ABWR P8x8R fuel assembly
consists of 62 fuel rods and two water rods grouped in an 8 by 8 array. The reactor
core contains 872 fuel assemblies consisting of 54,064 total fuel rods. The initial core
total uranium dioxide fuel weight is 379,221 pounds. Enrichment of the uranium will be
approximately 2.2 weight percent U-235 for the initial core load and 3.2 weight percent
U-235 for core reloads. The expected equilibrium burn-up of discharged fuel will be
approximately 32,300 megawatt-days per metric ton of uranium (MWD/MTU), with an
expected equilibrium cycle burn-up of 9000 MWD/MTU. The maximum rod average
exposure value for the P8x8R fuel is 60 MWD/MTU. The total fuel capacity of the
ABWR with P8x8R fuel is approximately 151 MTU.

Reactor Power Conversion System
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3.2.2 Engineered Safety Features
The engineered safety features for this plant are those systems provided to mitigate
the consequences of postulated serious accidents. The features can be divided into
three general groups: (1) containment systems, (2) emergency core cooling systems
(ECCS), and (3) habitability systems. The ABWR design incorporates three redundant
and independent divisions of ECCS and containment heat removal.

3.2.3 Power Conversion Systems
The components of the power conversion systems are designed to produce electrical
power using the steam generated by the reactor, condense the steam into water, and
return the water to the reactor as heated feedwater, with a major portion of its gaseous,
dissolved, and particulate impurities removed in order to satisfy reactor water quality
requirements.
The power conversion system includes the main steam system, the main turbine
generator system, main condenser, condenser evacuation system, turbine gland seal
system, turbine bypass system, extraction steam system, condensate cleanup system,
and the condensate and feedwater pumping and heating system. The heat rejected to
the main condenser is removed by the circulating water system and discharged to the
power block heat sink, MCR. Each unit will reject approximately 8.566x109 Btu/hr of
waste heat to the MCR. The condenser has approximately 1.104x106 square feet of
surface area and uses titanium or stainless steel tubes. The overall unit thermal
efficiency is approximately 36%.
Steam generated in the reactor is supplied to the high-pressure turbine and the steam
moisture separators/reheaters. Steam leaving the high-pressure turbine passes
through a combined moisture separator/reheater before entering the low-pressure
turbines. The moisture separator drains, steam reheater drains, and the drains from
the two high-pressure feedwater heaters are pumped forward to the suction of the
reactor feed pump by the heater drain pumps. The low-pressure feedwater heater
drains are cascaded to the condenser.
The condensate pumps take suction from the condenser hotwell and deliver the
condensate through filters and demineralizers, gland steam condenser, steam jet air
ejector condenser, offgas recombiner condensers, and through the low-pressure
feedwater heaters to the reactor feed pumps. The reactor feed pumps discharge
through the high-pressure feedwater heaters to the reactor.

3.2-2
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Figure 3.2-1 Simplified Flow Diagram of Reactor Power Conversion System
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3.3 Plant Water Use
Plant water use considers both plant water consumption and plant water treatment.
Figures 3.3-1 and 3.3-2 provide diagrams of the STP 3 & 4 normal operation flows and
plant makeup water flows, respectively. The consumption of plant water will closely
resemble practices currently followed by STP 1 & 2, which are described in section
10.5S.2. These practices reflect standard practices followed by all nuclear plants, and
comply with all state and federal regulatory and permit requirements.
The STP site has two sources of water:




Colorado River supplies makeup to the Main Cooling Reservoir (MCR) that serves
as the primary heat sink for plant condenser and turbine building service water
cooling. It will also serve as a backup source of makeup for the Ultimate Heat Sink
(UHS).
Onsite wells supply water needs for the power block operational uses, fire
protections system, potable and sanitary waters system (PSW), and the UHS. As
detailed further in Section 2.3.1.2.4.3, STPNOC intends to install at least one
additional site groundwater well with a design capacity of 500 gpm. Any additional
wells would be properly permitted under applicable Coastal Plains Groundwater
Conservation District (CPCGD) and TCEQ requirements, and would not involve a
request for an increase in the existing groundwater operating permit limit.

3.3.1 Water Consumption
Well water is pretreated and demineralized for use in the power block as makeup to
the condenser hotwell to replenish losses as well as to provide makeup water to the
other plant demineralized water users. A portion of the well water is supplied as potable
water for the plant’s potable water users.
The MCR loses water from evaporation and seepage and gains water through makeup
from the Colorado River and rainfall. Surface water consumptive use due to STP 3 &
4 heat loads during normal operating conditions is estimated to be approximately
23,190 gpm for full heat load and 21,600 gpm on a long-term average basis for 93%
heat load. Water uses projected for the operation of STP Units 3 & 4 are derived from
system design data as well as from operational water use data for specific systems for
which such data is available (Reference 3.3-4). Conservative water use projections for
simultaneous operation of both STP Units 3 and 4 are summarized in Table 3.3-1, and
include a total estimated normalized groundwater demand of approximately 975 gpm
(approximately 1574 acre-feet/year), and approximately 3434 gpm for maximum
short-term steady-state conditions. During normal operation, approximately 391 gpm
of plant effluent water (UHS basin blowdown, filter backwash, etc.) is discharged to the
MCR as surface water. Table 3.3-1 identifies the normal and maximum water and
effluent streams for STP 3 & 4, and Figure 3.3-1 provides a diagram to illustrate the
normal operation flows.
The UHS for STP 3 & 4 will consist of mechanical draft cooling towers that receive
makeup water from the well water system. The groundwater supply wells for STP 3 &
4 are not safety-related sources of water, because the UHS has a 30-day supply of
Plant Water Use

3.3-1

Rev. 12

STP 3 & 4

Environmental Report

water, which is sufficient for plant shutdown without a supplementary water source.
During normal operation, the UHS will be evaporating an expected 566 gpm (2 units)
of water, causing an increase in UHS basin water total dissolved solids. Water from the
UHS is blown down to the MCR to keep the total dissolved solids at acceptable levels,
with the discharged water to be made up from the onsite well water system.
Table 3.3-1 provides the normal and maximum flow rates for STP 3 & 4 systems that
use surface water or groundwater. Table 3.3-1 envelops the water consumption during
periods of minimum water availability and average plant operation by month for STP 3
& 4 only.
STP 1 & 2 water usage can be seen in Reference 3.3-2. The cumulative impacts can
be seen in section 10.5S.2. Figures 3.3-1 and 3.3-2 show the plant makeup flows
including potable water, demineralized water, and the UHS. The figures also show
plant waste streams including treated radwaste effluents, treated sanitary wastes and
low-volume wastes, which consist of reverse osmosis reject, filter backwash waste,
oil/water separator effluent, and miscellaneous drains. The normal values listed in
Table 3.3-1 are the expected flow values during normal plant operation at full load and
the maximum values are those expected during outages and abnormal conditions such
as emergency, hot standby, hot standby with loss of AC or shutdown. The rate of
surface water consumption shown in Table 3.3-1 is not directly related to the rates of
withdrawal and discharge to the Colorado River. Withdrawal from the Colorado River
depends on the river flow rate, river water quality and MCR level. Fluctuations in the
makeup water availability are accommodated by the maintaining the MCR water level
within an acceptable range.
The flows from the miscellaneous demineralized water drains and low-volume
wastewater are released to a wastewater retention basin(s) where it will be sampled
prior to discharge. The water will be sent to a discharge line and discharged to the
MCR. The treated liquid radwaste effluent and sanitary wastewater will be sent to the
discharge line and released to the MCR.

3.3.2 Water Treatment
The water treatment systems for STP 3 & 4 will be similar to those in use at the existing
STP 1 & 2. Treatment systems will be required for systems supplied by groundwater,
including:


Condensate water makeup



UHS basin water makeup



Potable water



Radwaste



Fire protection systems

The circulating water system at STP 3 & 4 draws water from the MCR, which receives
its makeup water from the Colorado River. Biocides and anti-scalant will be injected at
3.3-2
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the circulating water intake structure to control biofouling and scaling in the circulating
water system and associated piping.
Well water is first sent to a filtration system, then chemical conditioned (including
disinfection), and transported to a filtered water tank. The filters will be periodically
backwashed to remove accumulated solids. The filtered water is distributed to the Fire
Protection System and the Makeup Water Preparation (MWP) System.
The PSW System distributes drinking water throughout the power plant. The potable
water will be distributed at low flow rates during normal plant operation. At peak times,
such as refueling, the PSW will provide maximum flows of approximately 50 gpm per
unit. The PSW is sized to provide instantaneous flows of up to 200 gpm per unit for
short time periods. Potable water peak demands are expected during plant outages
due to high plant population.
Demineralized water for plant uses is produced by the MWP System (See Figure 3.32). Water is treated by filtration, reverse osmosis, and mixed bed demineralization
processes. The MWP System is designed to reduce suspended and dissolved solids,
organics, and colloidal particles present in the well water. Before the reverse osmosis
system, a water softener system or a combination of sulfuric acid and sodium
hexametaphosphate will be added to control fouling. Sodium hydroxide is added to the
first pass permeate of the reverse osmosis system to adjust the pH to improve
dissolved solids rejection in the second pass. Chemical addition quantities are
proportional to water quality and will be added as needed to provide proper water
chemistry. The demineralizers will provide final polishing after the reverse osmosis
treatment. The demineralizer resins will be regenerated offsite; therefore, no
demineralizer regeneration waste will be generated on site. The waste from the filters
is sent to a low-volume waste sump and eventually discharged to the MCR. The MWP
System will have peak demands mainly during startup and refueling outages. The
MWP System provides makeup water to the Makeup Water Condensate (MUWC)
System and Makeup Water Purifier (MUWP) System (See Figure 3.3-2). After filling the
systems initially, small quantities of water will be required continuously to replace
leakage and drainage from various systems within the power block (See Figure 3.3-2).
The MWP System will meet the demineralized water demand for STP 3 & 4 under
normal and maximum operating conditions. Table 3.3-1 indicates the estimated
demineralized water demand for both units under normal operating and maximum
short-term steady-state conditions. These demineralized water demand projections
are based on actual operational water use data for similarly designed systems
(Reference 3.3-4), and are well bounded by MWP System capacity. Specifically,
operating with a single reverse osmosis train running in a two-pass series
configuration, the MWP System has the capacity to provide up to approximately 200
gpm of demineralized water. The MWP System is sized to provide a continuous
maximum flow of approximately 500 gpm of demineralized water.
The MWP System sizing is based on meeting maximum flow conditions with four
reverse osmosis units. In the normal mode, the reverse osmosis units will be
configured as two parallel reverse osmosis trains with each reverse osmosis train
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consisting of two reverse osmosis units in series (as a two-pass reverse osmosis
configuration) to produce up to 400 gpm total demineralized water. The four reverse
osmosis units will have the capability to be configured as four parallel single-pass
reverse osmosis trains to produce instantaneous flows up to approximately 800 gpm
total demineralized water for short time periods.
The MUWC System and the MUWP System both receive water from the MWP System.
The MUWC System provides condensate quality water for both normal and emergency
operations.
The MUWP System provides makeup water to the following (Reference 3.3-1):

3.3-4



Condensate Storage Tank



Reactor Building Cooling Water System



Turbine Building Cooling Water System



Diesel Generator Cooling Water System



Liquid Radwaste System



Standby Liquid Control Tank



Decontamination Station



Plant Chilled Water Systems



Plant Laboratories



Other Miscellaneous Uses



The MUWC System supports the following (Reference 3.3-1):



Main Condenser Hotwell



Liquid Radwaste System



Residual Heat Removal System Flushing



High-Pressure Core Flooder System charging and flushing



Reactor Core Isolation Cooling System charging and flushing



Fuel Pool Skimmer Surge Tanks



Cleanup System Phase Separators and Cleanup System Filter Demineralizer



Condensate Filter and Demineralizer



Other Miscellaneous Uses
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Discharges from the systems using demineralized water for makeup are routed to plant
sumps, non-radioactive drains, or the liquid radwaste system before discharge.
The MUWC System and the MUWP System interface with the systems stated above
but are not limited to only these systems. Most of these systems are closed looped;
therefore, makeup will only need to be provided when water levels become low.

3.3.3 References
3.3-1

ABWR Design Control Document, GE Nuclear Energy, Revision 4, March
1997.

3.3-2

South Texas Project Units 1 and 2 Environmental Report Amendment 10,
July 16, 1987.

3.3-3

Texas Commission on Environmental Quality, Permit to Discharge Wastes
under Provisions of Section 402 of the Clean Water Act and Chapter 26 of
the Texas Water Code-Texas Pollutant Discharge Elimination System
(TPDES) Permit No. WQ0001908000, Austin, Texas, July 21, 2005.

3.3-4

Plant Water Balance,” Fluor Nuclear Power Calculation No. U7-SITE-GCALC-DESN-2001.
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Table 3.3-1 STP 3 & 4 Water Flow Table

Stream

Stream Description

Maximum
[1, 2, 7]
(gpm)

Normal [1]
(gpm)

Comments

Groundwater (Well) Streams
2

Plant Well Water Demand

975

3434

[11]

8

Well Water Demand for UHS System Makeup

885

3,203

[11]

4

UHS Tower Evaporation

566

2,122

5

UHS Tower Blowdown

290

1,058

6

UHS Tower Circulating Water Flow

85,590

128,400

7

UHS Tower Drift

5

10

13

UHS Seepage

24

13

1

Well Water for Power Plant Makeup/Use

50

91

15

Potable Water

40

40

16

Sanitary Waste

40

40

19

Filter Effluent

50

91

20

Filter Backwash Water

3

5

21

Filter Backwash Waste

3

5

27

Demineralized Water to Various Users

22

48

22

Reverse Osmosis Influent

33

72

23

Reverse Osmosis Effluent

22

48

24

Reverse Osmosis Reject

11

24

26

Mixed Bed Effluent

22

48

34

Liquid Radwaste Treatment Influent

28

60

30

Fire Water System Makeup

10

10

32

Oil/Water Separator Influent

15

15

28

Equipment/Floor Washdown

5

5

39

Consumptive Losses

17

38

40

Demineralized Users Miscellaneous Drains
Influent

5

10

42

Startup/Flush Pond

0

0

[5]

23,190

49,000

[12]

106

106

[4]
[3]
[6]

[8]

MCR Streams
9

3.3-6

MCR Forced Evaporation from STP 3 & 4

11

MCR Circulating Water Flow

2.4 x

12

MCR Seepage

0

0

[9]

14

MCR Rainfall

0

0

[9]

43

MCR Blowdown to Colorado River

0

138,240

[10]

44

MCR Makeup to UHS (Backup to Wells)

0

0

[11]

2.4 x
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Table 3.3-1 STP 3 & 4 Water Flow Table (Continued)

Stream

Stream Description

Maximum
[1, 2, 7]
(gpm)

Normal [1]
(gpm)

Comments

Surface Water (Colorado River) Streams
3

Total Required River Water to MCR

22,799

47,489

43

Total Discharge from MCR to River

0

138,240

391

1,511

[10]

Plant Effluent Streams
10

Final Effluent Discharge Line to MCR

35

Treated Liquid Radwaste

28

260

37

Wastewater Retention Basin Discharge

33

53

41

Demineralized Users Miscellaneous Drains
Discharge

5

10

17

Treated Sanitary Waste

40

140

36

Total Low Volume Waste

28

43

29

Equipment/Floor Washdown Waste

5

5

31

Fire Water System Losses

10

10

33

Oil/Water Separator Effluent

15

15

Notes:
1. The flow rate values are for STP 3 & 4.
2. These flows are not necessarily concurrent.
3. The cooling tower drifts are 0.005% of the tower circulating water flow for normal operation and 0.01% of the average tower
circulating water flow for the 30 days following a design basis accident for maximum operation.
4. The UHS cooling towers are assumed operating at three cycles of concentration.
5. Startup flushes and startup pond discharge would occur only during the initial plant startup phase and potentially after unit
outages when system flushes are required.
6. Makeup water for demineralized water, potable water, and fire protection water, and makeup to the UHS basin would be
from site wells. The MCR makeup will be from the Colorado River.
7. Maximum evaporation from the UHS towers would occur during emergency, hot standby, hot standby with loss of AC, or
shutdown conditions. All other maximum flows are during the power block peak demands for makeup water.
8. For the normal condition, the reverse osmosis system is operating in a two-pass configuration, in maximum conditions the
reverse osmosis is operating in a single-pass parallel configuration.
9. The rainfall and seepage have been taken to be 0 gpm because STP 1 & 2 has already taken rainfall and seepage in
consideration for its plant water balance (Reference 3.3-2). The addition of STP 3 & 4 has no impact on rainfall and
insignificant impact on the seepage rates.
10. The MCR has the ability to discharge water to the Colorado River at rates up to a maximum of 138,240 gpm (200 million
gallons per day) in accordance with the existing Texas Pollutant Discharge Elimination System (TPDES) permit (Reference
3.3-3). The MCR has been blowndown infrequently during the past 20 years. Makeup water to the MCR during periods of
blowdown evolution is not considered since the makeup requirements depend on the MCR water level and river flows.
11. These maximum demands are estimated based on one unit in a planned refueling outage, and the second unit in a forced
outage using worst case relative humidity. If the demand is higher than the permitted well water levels, UHS makeup for
one or both units will be provided from the MCR.
12. The forced evaporation shown includes STP 3 & 4 only. The natural evaporation of the MCR is constant and is not
impacted by the number of units at the STP site. The natural evaporation of the MCR is not included in the discussion of
surface water consumption in section 3.3.1. The normal forced evaporation rate based on a 93% load factor on a long-term
basis is 21,600 gpm. The maximum forced evaporation rate is the daily maximum value based on a 100% load factor.
13. Minimum water availability has no impact on the water balance for STP 3 & 4. The MCR accommodates fluctuations in
makeup water availability. Change in the MCR level does not significantly impact the evaporation.
14. Details on groundwater sources and construction requirements for plant water use are discussed in Sections 2.3, 4.2, and
3.9S. Information regarding STP 1 & 2 plant water use can be found in Reference 3.3-2.
15. The normal value is based on subtracting the normal effluent plant discharge to the MCR from the normal forced
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evaporation based on a 100% load factor. The maximum value is based on the average from the annual limit of
consumptive use, which is 80,125 acre-ft/year, in accordance with the Certificate of Adjudication 14-5437 of the Texas
Water Commission.

3.3-8
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Figure 3.3-1 Water Use Diagram Summary

STP 3 & 4

3.3-10
SEE FIGURE 3.3-1

8

UHS MAKEUP
POTABLE AND
SANITARY WATER

15

16

SANITARY WASTE
TREATMENT

17

Discharge to MCR

DEMIN USERS

WELLS

SEE FIGURE 3.3-1

1

PRETREATMENT

Plant Chilled Water Systems

Standby Liquid Control Tank

Diesel Generator Cooling
Water System

Main Condenser Hotwell

Plant Laboratories

Liquid Radwaste System

Turbine Building Cooling
Water System Makeup

Residual Heat Removal
System Flushing

Reactor Building Cooling
Water System Makeup

High Pressure Core Flooder
System Charging and Flushing

Decontamination Station

Reactor Core Isolation Cooling
System Charging and Flushing

Condensate Storage Tank

Fuel Pool Skimmer Surge
Tanks

Other Miscellaneous Uses

Cleanup System Phase
Separators and Cleanup
System Filter Demineralizer

27

19

FILTERS

REVERSE OSMOSIS
UNITS
(RO)

22

FILTERED WATER TANK

23

MIXED BED DEMIN
(Note 1)

26

DEMIN WATER TANK

RO REJECT
20

Condensate Filter and
Demineralizer

24

BACKWASH W ATER

MAKEUP WATER PREPARATION (MWP) SYSTEM
MAKEUP WATER PURIFIED (MUWP) AND
MAKEUP WATER CONDENSATE (MUWC) SYSTEM USERS
21
BACKWASH W ASTE

LEGEND
28

NORMAL FLOW

Rev. 12

EQUIPMENT /
WASHDOWN

30

DISTRIBUTION LINES TO AND FROM
OTHER AREAS OF POWER PLANT

39

CONSUMPTIVE USES

29
31

NON RADIOACTIVE
TURBINE BUILDING
DRAINS

34

32

POWER BLOCK

33

OIL / WATER
SEPARATOR

LOW VOLUME WASTE SUMP

35

Discharge to MCR
36

FIRE WATER
37

Discharge to MCR
Notes:

SEE FIGURE 3.3-1

WASTEWATER
RETENTION BASIN

SEE FIGURE 3.3-1

LIQUID RADWASTE
TREATMENT
41

40

MISCELLANEOUS
DRAINS

1. Mixed Bed Units are non-regenerable type; Therefore, there will be no waste generated.
2. This diagram represents two units.
.

4. This diagram is used to illustrate flows and is not representative of the final piping configurations.
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3.4 Cooling System
The proposed STP 3 & 4 cooling systems, operational modes, and component design
parameters were determined from the ABWR DCD, site characteristics, and
engineering evaluations. The plant cooling systems and the anticipated cooling system
modes of operation are described in Subsection 3.4.1. Design data and performance
characteristics for the cooling system components are presented in Subsection 3.4.2.
The parameters provided are used to evaluate the impacts to the environment from
cooling system operation. The environmental interfaces occur at the river intake and
discharge structures, the makeup groundwater wells, the Main Cooling Reservoir
(MCR), and Ultimate Heat Sink (UHS) cooling towers. Figure 3.4-1 is a general flow
diagram of the cooling water systems for STP 3 & 4.

3.4.1 Description and Operational Modes
Cooling system selection for STP 3 & 4 requires consideration of the total amount of
waste heat generated by the facility and the impacts of the waste heat on the
environment. Site-specific characteristics are used in combination with the ABWR
design parameters to provide an evaluation of the impacts to the STP site from the
addition of two ABWR units.

3.4.1.1 Normal Plant Cooling
3.4.1.1.1 Circulating Water System
Each unit will use a Circulating Water System (CWS) to transfer up to approximately
8.656 × 109 Btu/hour (1.732 × 1010 Btu/hour for two units) of waste heat during normal
plant operation at full station load. The CWS that will be used for STP 3 & 4 is similar
to the CWS of STP 1 & 2. The CWS will use the existing 7000-acre MCR for heat
dissipation. The exhaust from the plant’s steam turbines will be directed to a surface
condenser (i.e., main condenser), where waste heat is transferred to the circulating
water. The heated circulating water from the main condenser will be discharged to the
MCR, where heat content of the circulating water is transferred to the ambient air via
evaporative cooling and conduction. After passing through the MCR, the cooled water
will be recirculated back to the main condenser, to complete the closed cycle
circulating water loop. Makeup water from the Colorado River will be required to
replace evaporative water losses, seepage loss, and blowdown discharge from the
MCR.
The CWS for STP 3 & 4 will consist of four pumps per unit that circulate water at a
nominal rate of 1,200,000 gpm per unit (2,400,000 gpm for both units). The water will
be pumped from the MCR through the main condensers and then back to the MCR via
a discharge outfall. Figure 3.1-3 shows the location of the STP 3 & 4 circulating water
intake and discharge structures. The circulating water temperature will increase by
about 14.3°F after passing through the condenser.
The 7000-acre MCR, shown in Figure 3.1-4, is completely enclosed by approximately
12.4 miles of embankment consisting of clay fill that is constructed above natural
ground. The approximate elevation of the embankment base varies from elevation 15
feet MSL to 29 feet MSL (Reference 3.4-1) and the elevation of the top of the
Cooling System
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embankment varies between 65.75 and 67.0 feet MSL. The MCR contains
approximately 202,700 acre-feet of water when at the normal maximum operating level
of elevation 49 feet MSL as reflected in STP 1 & 2 FSAR Figure 2.4.8-7. The 49 foot
elevation, which is higher than the present procedure limit of 47 feet, will be necessary
to support four-plant operation. The increased water volume is to offset the losses
resulting from plant-induced evaporation and blowdown. Reference 3.4-3 shows this
elevation to be acceptable. Reference 3.4-1 details the sizing basis for the MCR for
STP 1 & 2 operation as well as what was then the projected four units operation.
Storage in the reservoir is also required to account for the intermittent operation of
makeup from the Colorado River due to permit restrictions.
Thermal performance of the 7000-acre reservoir surface has been examined with the
addition of STP 3 & 4. This results in an optimized thermal performance (for a total
gross heat rejection rate of 3.457 × 1010 Btu/hour under a plant load factor of 100%, in
which 1.725 × 1010 Btu/hour heat rejection is for STP 1 & 2 and 1.732 × 1010 Btu/hour
is for STP 3 & 4). The plant intake temperatures are evaluated for plant capacity factors
of 100% with four units in operation. Results are discussed in Subsection 3.4.2.
Makeup water to and from the MCR will be diverted from the Colorado River using the
existing makeup water system, which includes a shoreline pump intake sized for four
units, two buried 108-inch diameter makeup water pipelines, and a discharge outfall.
The Reservoir Makeup Pumping Facility (RMPF) was designed for a maximum
diversion capacity of 1200 cfs and currently has the screening and pumping capacity
installed for 600 cfs. For STP 3 & 4 makeup water needs, new pumps and screens for
an additional 600 cfs capacity will be installed at existing designated locations within
the RMPF. The overall design capacity for maximum diversion of Colorado River
water, therefore, remains at 1200 cfs, and results in no need for an increase in
maximum diversion flow due to STP 3 & 4, nor any change in existing permitted
conditions.

3.4.1.1.2 Turbine Service Water System
Each unit will have a Turbine Service Water (TSW) System to dissipate up to
approximately 2.17 × 108 Btu/hour (4.34 × 108 Btu/hour for two units) of waste heat
from the closed loop Turbine Building Cooling Water (TCW) System, during normal
plant operation at full station load. The TCW system removes heat from the Turbine
Island auxiliary equipment and dissipates heat to the TSW system via the TCW heat
exchangers. The TSW system for STP 3 & 4 will consist of pumps that circulate water
from the MCR at a nominal rate of 40,486 gpm per unit. The water from the MCR will
be pumped through the TCW heat exchangers to dissipate heat to atmosphere. The
TSW pumps will be located in the circulating water intake structure. The heated water
will be returned to the MCR via the CWS return lines. The temperature rise across the
heat exchangers is designed to be approximately 10.8°F.

3.4.1.1.3 Reactor Service Water System
Each unit will also have a safety-related Reactor Service Water (RSW) System to
provide cooling water to the Reactor Building Cooling Water (RCW) System heat
exchangers located in the control building. The RSW system will be designed in three
3.4-2
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mechanically and electrically separated divisions to remove heat from the three
divisions of the closed-loop RCW system. The gained heat will be dissipated to
atmosphere via the UHS mechanical draft cooling towers during normal, shutdown,
and emergency operating modes. The reactor service water will be pumped to the
RCW heat exchangers for the removal of heat and the heated water returned to the
UHS mechanical draft cooling towers. The cooled water will be collected in the UHS
basin for return to the pump suction for recirculation through the system. Tables 3.4-1
and 3.4-2 provide nominal reactor service water flows and heat loads in different
operating modes for the RSW System.

3.4.1.2 Ultimate Heat Sink
The UHS water storage basins are Seismic Category I rectangular reinforced concrete
structures (280 ft by 132 ft inner dimensions and 83.5 ft tall with 6 ft thick walls) built
partially below grade. Each UHS basin’s minimum level holds approximately
16,199,496 gallons of water to meet the unit cooling needs for 30 days operation
following a design basis accident with no makeup water and without exceeding the
design basis temperature and chemistry limits.
The RSW pump house is contiguous with the UHS water storage basin and houses the
RSW pumps and associated piping and valves. The cooling towers are contiguous with
the UHS structure. Each unit has a counterflow mechanically induced draft cooling
tower with six cooling tower cells, of which two cells are dedicated to each of the three
RSW divisions. During normal plant operation, all three divisions are in operation
utilizing one cooling tower cell per division. When the heat load is increased during
cooldown, shutdown or accident, all cooling tower cells are in operation. The cooling
tower internals are protected from the effects of tornado generated missiles. The RSW
supply and return lines are routed through a tunnel with divisional separation. Cold
weather bypass lines are provided for each RSW return line to allow bypassing the
cooling tower dedicated cells when the outside temperature is low and cooling tower
operation is not required. The heated water from the RSW return line is discharged
directly into the UHS water storage basin above the water surface.
Each unit’s evaporation water loss is expected to be about 283 gpm during normal
conditions and 1061 gpm (maximum) during shutdown conditions. The blowdown flow
from the UHS towers will be discharged to the MCR. Makeup water to the UHS cooling
towers will be supplied from site groundwater wells, with backup from the MCR at a
maximum flow rate of approximately 3,203 gpm (two units) to accommodate a
maximum of approximately 1602 gpm-per-unit evaporation rate, approximately 529
gpm per-unit blowdown rate, and a drift loss of approximately 5 gpm (for both units) for
STP 3 & 4 for the UHS cooling tower. Maximum UHS blowdown and makeup rates are
based on maintaining three cycles of concentration in the cooling tower.

3.4.1.3 Other Operational Modes
3.4.1.3.1 Station Load Factor
The ABWR units are assumed to operate with a maximum capacity factor of 93%
(annualized, the current industry average), taking into consideration scheduled
Cooling System
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outages and other plant maintenance. For the site, on a long-term basis, an average
heat load of approximately 1.61 × 1010 Btu/hour (i.e., 93% of the maximum rated heat
load of 1.732 × 1010 Btu/hour) will be dissipated to the atmosphere.

3.4.1.3.2 River Water Temperature
Since STP 1 & 2 began operation, ice blockage that could render the makeup water
system inoperable has not occurred. A review of historical air temperature data
indicates that the climate in the vicinity of the site is temperate. There is also no record
of ice effects. Recorded surface water temperatures at representative Lower Colorado
River Authority (LCRA) stations have always been above the freezing point. Thus, it is
concluded that there is no risk of ice formation at the river intake system (the RMPF),
and deicing controls are not necessary.

3.4.1.3.3 Minimum Operating Water Level
Both RMPF and MCR are not safety-related facilities, nor do they perform any safetyrelated functions. Plant safe shutdown will not depend on minimum water level in the
MCR nor the ability to pump river water to the MCR using the RMPF. Reference 3.4-1
details the minimum operating level at the RMPF. The low-water level is at elevation 0
feet MSL, which corresponds to slack tide conditions since the Colorado River is under
estuary and tidal influence that can extend to the river intake location. The design
minimum operating level at the RMPF is 1.0 foot below MSL. For STP 3 & 4, this design
minimum operating water level for RMPF remains the same since the facility, as
designed, will be used and no change to design capacity is required.
The minimum operating level for the MCR is established at 25.5 feet MSL, as
described in Reference 3.4-1. The operating requirements are that the power plant will
be shut down if and when the reservoir water level drops below elevation 25.5 feet
MSL. For STP 3 & 4, this design minimum operating level remains the same.

3.4.1.3.4 Biofouling Treatment
UHS tower makeup water will be obtained primarily from onsite well water to replenish
the evaporative, blowdown, and drift losses, with backup water supply from the MCR.
While pretreatment of the well water makeup will not be required, the biofouling
treatment will be required if the backup water from the MCR is required. In addition,
chemical addition to the UHS water will be required to ensure that the fill in the cooling
tower remains free of organic deposits.

3.4-4
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3.4.2 Component Descriptions
The design data of the cooling system components and their performance
characteristics during the anticipated system operation modes is described in this
section. Site-specific estimates are used as the basis for discussion.

3.4.2.1 Reservoir Makeup Pumping Facility
The RMPF provides makeup water for the MCR. The impact of STP 3 & 4 is discussed
in the circulating water section. The RMPF will function as originally described for STP
1 & 2 (Reference 3.4-1).
The RMPF is required to divert water from the Colorado River into the MCR to makeup
for water lost due to station operation, including evaporation, blowdown, and seepage.
The system consists of a traveling screen intake structure, siltation basin, a sharpcrested weir, and a 1200 cfs capacity pump station. The screen intake structure
consists of coarse trash racks, stop log guides, and multiple sets of traveling water
screens. Currently, only trash racks and screens for one half of the intake structure are
installed. To support STP 3 & 4, trash racks and screens for the other half of the intake
structure will be installed.
After passing through the intake structure screens, water passes through a common
siltation basin to settle out coarse and fine sediment that could enter the intake from
the Colorado River. Regular maintenance dredging is required to keep the siltation
basin, intake structure and pump station operating at optimum. Dredging from the
siltation basin will be disposed of on site in the vicinity of the RMPF in accordance with
existing permit requirements.
The sharp-crested weir, 210 feet long, is located between the screen intake structure
and the pump station. The crest elevation is set at 2.2 feet below MSL, which restricts
inflow to the upper strata of river flow to ensure the best available quality of intake
water.
The pumping station currently has two pumps of 240 cfs capacity and two of 60 cfs
capacity installed and operational, totaling a capacity of 600 cfs, i.e., half of the design
capacity of 1200 cfs. To support STP 3 & 4 operation, it will be necessary to complete
the installation of pumps.

3.4.2.2 Final Plant Discharge
The MCR discharge is through the existing blowdown facility at the Colorado River
downstream of the RMPF. Water is discharged from the MCR through the blowdown
facility only when required in order to limit the total dissolved solids concentration
buildup in the reservoir. As described in Reference 3.4-1, the blowdown facilities are
designed to operate using variable discharge rates ranging from 80 cfs to 308 cfs.
Blowdown will be allowed only when the MCR water level is between 40 and 49 feet
MSL. The existing Texas Pollutant Discharge Elimination System (TPDES) permit
(Reference 3.4-4) states that the MCR can discharge water to the Colorado River at
rates that depend on the river flow and season up to a maximum of 200 million gallons
per day (MGD). For combined four-unit operation, blowdown operation may be
Cooling System
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required at certain points in time. As such the existing blowdown facility design and
operational philosophy will not change as a result of STP 3 & 4.

3.4.2.3 MCR CWS Intake Structure and Discharge Outfall
The CWS intake structure for STP 3 & 4 will be located south of the STP 1 & 2 CWS
intake, on an existing MCR dike that will be modified. Figure 3.4-2 shows the plan and
section view of the CWS pump intake structure. The intake structure will accommodate
eight vertical pumps, each rated at 300,000 gpm, with a total circulating water capacity
for two units of 2,400,000 gpm. There will be three dual flow screens and multiple trash
racks serving each pump. The pump intake will also accommodate three 50% capacity
turbine service water pumps per unit, which share pump bays with circulating water
pumps. Traveling screens will be cleaned of debris via high-pressure spray water jets
supplied by the screen wash pumps, also sharing the CWS pump bays. Trash racks
will be cleaned by a set of automatic raking systems per unit. The intake structure will
be designed to allow continuous pump operation until MCR water level drops below
25.5 feet MSL, a design low water level condition.
The CWS discharge outfall for STP 3 & 4 is located approximately 1000 feet west of
the existing STP 1 & 2 discharge structure. The outfall for STP 3 & 4 is designed to
accommodate a total flow of 2,400,000 gpm. There will be six 11-foot-diameter
circulating water pipes entering the discharge outfall. Due to the configuration of
circulating water pipes passing over the embankment, an overflow weir with a weir
crest elevation 34.5 feet MSL will be installed inside the discharge outfall in order to
maintain proper siphon when the MCR water level drops toward low water level.
Downstream of the discharge outfall, riprap placement will be provided to prevent
erosion. Figure 3.4-3 shows the design of the discharge outfall at the MCR.

3.4.2.4 Heat Dissipation System
The 7000-acre MCR is the heat sink for the CWS. The heated circulating water from
the main condenser will be discharged to the MCR, where heat content of the
circulating water is transferred to the ambient air via evaporative cooling and
conduction. After passing through the MCR, the cooled water is recirculated back to
the main condenser, to complete the closed cycle circulating water loop. The MCR is
not a safety-related structure.
The embankment surrounding the MCR is constructed of compacted clay fill. The
embankment has an exterior slope of 3:1 H:V and an interior slope of 2.5:1 H:V on the
reservoir side. The top of embankment varies from elevation 65.75 feet MSL to 67.0
feet MSL (Reference 3.4-3). To prevent the possibility of bypass of the cooling process
and to promote surface heat transfer by maximizing effective surface cooling areas, an
interior dike was constructed of compacted clay fill with 2.5:1 H:V side slopes on both
sides.
The normal maximum operating level of the MCR is elevation 49 feet MSL. The
elevation of the reservoir bottom varies from a minimum elevation of 15 feet MSL at the
south end to a maximum elevation of 29 feet MSL at the north end. This results in a
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maximum anticipated reservoir water depth of 37.1 feet. The anticipated minimum
reservoir operating level is elevation 28.5 feet MSL.
The average monthly temperature predicted at the intake and discharge structures in
the MCR for combined four unit operation for the three years of 2003-2005 (based on
historical data) is presented in Table 3.4-3. The design intake temperature for STP
3 & 4 is 100°F.
Blowdown was last used in 1997. The capability is to be retained, as the addition of the
heat load from STP 3 & 4 may require this operation. No changes to the design of the
blowdown system are required due to the addition of STP 3 & 4.

3.4.3 References
3.4-1

South Texas Project Units 1 and 2 Environmental Report, Section 3.4,
Cooling Systems, Amendment 8, September 22, 1975.

3.4-2

Lower Colorado Regional Water Planning Group, Region “K” Water Plan for
the Lower Colorado Regional Water Planning Group, 2006.

3.4-3

STP 1 & 2 FSAR Section 2.4.8, Revision 13; “Embankments and Dams,”
Section 2.5.6.

3.4-4

Texas Commission on Environmental Quality, Permit to Discharge Wastes
under Provisions of Section 402 of the Clean Water Act and Chapter 26 of
the Texas Water Code-Texas Pollutant Discharge Elimination System
(TPDES) Permit No. WQ0001908000, Austin, Texas, July 21, 2005.
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Table 3.4-1 RSW System Flow Rates per Division

RSW Flow
(gpm)

Operating Mode

No. of pumps in
operation

No. of heat
exchangers in
operation

Flow through
each heat
exchanger
(gpm)

Normal

14265

1

2

7133

Reactor Shutdown, 4 Hours

21400

2

3

7133

Reactor Shutdown, 24 Hours

21400

2

3

7133

Hot Standby

21400

2

3

7133

Hot Standby LOOP

21400

2

3

7133

LOCA

21400

2

3

7133

Table 3.4-2 RCW/RSW System Heat Loads
Operating Mode

Division A
(Btu/h)

Division B
(Btu/h)

Division C
(Btu/h)

Normal

3.7E07

4E07

2.5E07

Shutdown 4, hours

1.2E08

1.2E08

1.3E08

Shutdown, 20 hours

5.1E07

5.2E07

4.6E07

Hot Standby

3.7E07

3.8E07

2.5E07

Hot Standby LOOP

7.1E07

7.3E07

4.4E07

LOCA

1.1E08

1.1E08

1.05E08
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Table 3.4-3
Average Predicted Monthly MCR Temperature for 2003–2005
(Based on 4-Unit Operation)

Month

CWS Intake Average Monthly
Temperature (oF)

CWS Discharge Average
Monthly Temperature (oF)

Year

Year

2003

2004

2005

Month

2003

2004

2005

Jan

70.00

71.3

71.7

Jan

88.4

89.7

90.0

Feb

70.82

69.9

72.0

Feb

89.2

88.3

90.4

Mar

75.38

78.1

76.7

Mar

93.7

96.5

95.1

Apr

80.51

81.8

81.0

Apr

97.4

98.7

97.9

May

88.17

85.9

85.8

May

104.6

102.3

102.2

Jun

93.57

92.2

92.2

Jun

110.0

108.6

108.6

Jul

95.88

95.0

94.4

Jul

112.3

111.4

110.8

Aug

95.23

94.0

95.0

Aug

111.6

110.4

111.4

Sep

91.67

91.8

92.8

Sep

108.1

108.1

109.2

Oct

85.80

87.4

85.3

Oct

103.3

104.9

102.8

Nov

79.99

78.8

78.7

Nov

98.3

97.1

97.0

Dec

71.62

71.3

68.1

Dec

90.0

89.7

86.4
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Figure 3.4-1 STP 3 & 4 Cooling Water Flow Diagram
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Figure 3.4-4 Sheet 1, STP 3 & 4 Spillway Structure
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Figure 3.4-4 Sheet 2, STP 3 & 4 Blowdown Structure
Source: Reference 3.4-1
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Figure 3.4-5 STP Reservoir Makeup Pumping Facility
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3.5 Radioactive Waste Management System
Radioisotopes are produced during the normal operation of nuclear reactors, through
the processes of fission and activation. Fission products may enter the reactor coolant
by diffusing from the fuel pellets and then passing through the fuel cladding either
through leaks or, again, by diffusion. The reactor coolant may contain dissolved or
suspended corrosion products and non-radioactive materials leached from plant
components that can be activated by the neutrons in the reactor core as the water
passes through the core. These radioisotopes can enter radioactive waste systems
either by plant systems designed to remove impurities or by small leaks that occur in
the reactor coolant system and auxiliary systems which are captured by collection
systems. Therefore, the plant generates radioactive waste that can be liquid, solid, or
gaseous. In accordance with General Design Criterion (GDC) 60 of 10 CFR 50,
Appendix A, the Radioactive Waste Management Systems design includes means to
suitably control the release of radioactive materials in gaseous and liquid effluents and
to handle radioactive solid wastes produced during normal reactor operation, including
anticipated operational occurrences. These operational occurrences include
condenser leakage, maintenance activities, and process equipment downtime.
Radioactive waste management systems are designed to minimize releases from
reactor operations to values as low as reasonably achievable (ALARA). These
systems are designed and maintained to meet the requirements of 10 CFR 20 and 10
CFR 50, Appendix I. Annual average releases (plant effluents) are provided in Tables
3.5-1 and 3.5-2 for liquid and gaseous effluents, respectively. These effluents were
used to determine the maximum individual and population doses from normal plant
operations, as reported in Section 5.4. The simplified process flow diagrams of the
liquid, gaseous, and solid radioactive waste management systems are presented in
Figures 3.5-1 and 3.5-2. The following subsections summarize the radioactive waste
management systems and the amount/type of waste produced by each system.
Sections 11.1, 11.2, 11.3, and 11.4 of the COLA FSAR should be consulted for
additional detailed information regarding the Advanced Boiling Water Reactor (ABWR)
source terms, liquid, gaseous, and solid radioactive waste management systems and
specific site design features. Site-specific compliance with 10 CFR 50, Appendix I is
also addressed in these sections.

3.5.1 Source Terms
The information provided in this subsection defines the radioactive source terms in the
reactor water and steam that serve as design bases for the gaseous, liquid, and solid
radioactive waste management systems. Radioactive source term data for boiling
water reactors (BWRs) have been incorporated in American National Standard
ANSI/ANS-18.1, Radioactive Source Term for Normal Operation of Light Water
Reactors (Reference 3.5-1). The standard provides bases for estimating typical
concentrations of the principal radionuclides that may be anticipated over the lifetime
of a BWR plant. The source term data are based on the cumulative industry experience
at operating BWR plants. Therefore, they reflect the influence of a number of
observations made during the transition period from operation with fuel of older
designs to operation with fuel of current improved designs. The source terms specified
in this section were obtained by applying the procedures of Reference 3.5-1 for
Radioactive Waste Management System
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estimation of typical source terms and adjusting the results upward as appropriate to
ensure conservative bases for design. The methodology for adjustment of the source
terms is provided in Section 11.1.3 of the DCD. The plant parameters and nuclide
removal rate parameters used to perform the adjustment calculations are contained in
DCD Tables 11.1-6 and 11.1-7, respectively. A major parameter in the adjustment of
the source term is the reactor thermal power. These are 3400 MWt for the reference
BWR and 3926 MWt for the ABWR.
The various radionuclides included in the design basis source term have been
categorized as fission products or activation products and tabulated in the subsections
that follow. The lists do not necessarily include all radionuclides that may be detectable
or theoretically predicted to be present. Those that have been included are considered
to be potentially significant with respect to one or more of the following considerations:


Plant equipment design



Shielding design



Understanding system operation and performance



Measurement practicability



Evaluation of radioactivity in effluents to the environment

3.5.1.1 Fission Products
3.5.1.1.1 Noble Gas Fission Products
Typical concentrations of the 13 principal noble gas fission products as observed in
steam flowing from the BWR reactor vessel are provided in the source term standard
ANSI/ANS-18.1 (Reference 3.5-1). Concentrations in the reactor water are considered
negligible because all of the gases released to the coolant are assumed to be rapidly
transported out of the vessel with the steam and removed from the system with the
other noncondensables in the main condenser.
The design basis noble gas source term for the ABWR is selected such that the mix is
that of Reference 3.5-1 and the total of the release rates of the 13 noble gases from
the vessel is 3700 MBq/s (megabecquerels per second) as evaluated after a 30-minute
decay. The noble radiogas source term rate after 30-minute decay has been used as
a conventional measure of the fuel leakage rate, since it is conveniently measurable
and is consistent with the nominal 30-minute offgas holdup system used on a number
of early plants. A design basis noble gas release rate of 3700 MBq/s after a 30-minute
decay has historically been used for the design of the gaseous waste management
systems in BWR plants (Reference 3.5-2) with satisfactory results. It was selected on
the basis of operating experience with consideration given to several judgmental
factors, including the implications to environmental releases, system contamination,
and building air contamination. The design basis value is considered to represent a
long-term average value. An instantaneous release rate of several times the annual
average permissible release rate limit may be permitted as long as it is consistent with
3.5-2
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the limits established by 10 CFR 20 and the annual average is not exceeded. Normal
operational noble gas release rates for the ABWR are expected to be approximately
555 MBq/s as evaluated after a 30-minute decay (Reference 3.5-5, Subsection
11.1.1.2). This may be compared with normal release rates on the order of 1850 MBq/s
based on fuel experience through the mid 1970s (Reference 3.5-3). Consequently,
with continued application of the design basis of 3700 MBq/s, there is increased margin
relative to expected release rates when operating with fuel of modern design. The
design basis noble gas source terms are presented in Table 3.5-3.

3.5.1.1.2 Radioiodine Fission Products
For many years, design basis radioiodine source terms for BWRs have been specified
to be consistent with an I-131 leak rate of 25.9 MBq/s from the fuel (Reference 3.5-2).
Experience indicated that I-131 leakage rates this high would be approached only
during operation with substantial fuel cladding defects. It would not be anticipated that
full power operation would continue for any significant period of time with fuel cladding
defects as severe as might be indicated by I-131 leakage as much as of 25.9 MBq/s.
The design basis reactor water radioiodine concentrations for the ABWR are based on
the relative mix of radioiodines in reactor water predicted by the data of Reference 3.51 with magnitudes increased such that the I-131 concentration is consistent with a
release rate of 25.9 MBq/s from the fuel. This provides a substantial margin relative to
the expected I-131 release rate of approximately 3.7 MBq/s.
Reference 3.5-1 specifies expected concentrations of the five principal radioiodines in
reactor water for a reference BWR design and provides the bases for adjusting the
concentrations for plants with relevant plant parameters that do not match those of the
reference plant. The design basis concentrations in reactor water are presented in
Table 3.5-4. The ratio of concentration in reactor steam to concentration in reactor
water (carryover ratio) is taken to be 0.015 for radioiodines (Reference 3.5-1).
Consequently, the design basis concentrations of radioiodines in steam are
determined by multiplying the values of Table 3.5-4 by the factor of 0.015.

3.5.1.1.3 Other Fission Products
This category includes all fission products, other than noble gases and iodines, and
also includes transuranic nuclides. Some of the fission products are noble gas
daughter products that are produced in the steam and condensate system. The only
transuranic nuclide that is detectable in significant concentrations is Np-239.
Concentrations of those radionuclides that are typically observable in the coolant are
provided in Reference 3.5-1 for a reference BWR plant. The reference plant
concentrations were adjusted to obtain estimates for the ABWR plant. The design
basis reactor water concentrations are presented in Table 3.5-5. The ratio of
concentration in steam to concentration in water (carryover) for these nuclides is
expected to be less than 0.001 (Reference 3.5-5, Section 11.1.1.3). The design basis
concentrations in steam are obtained by multiplying the values in Table 3.5-5 by 0.001.

Radioactive Waste Management System
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3.5.1.2 Activation Products
3.5.1.2.1 Coolant Activation Products
The coolant activation product of primary importance in BWRs is N-16. ANSI-18.1,
Radioactive Source Term for Normal Operation of Light Water Reactors (Reference
3.5-1), specifies a concentration of 1.85 MBq/g (megabecquerels per gram) in steam
leaving the reactor vessel. This is treated as essentially independent of reactor design
because both the production rate of N-16 and the steam flow rate from the vessel are
assumed to vary in direct proportion to reactor thermal power. The design basis N-16
concentration in steam for the ABWR is 1.85 MBq/g as shown in Table 3.5-6. This
value has, in fact, been used as the design basis concentration for GE BWRs since the
early 1970s, and operating experience indicates that it is conservative (Reference 3.55, Section 11.1.2.1). Under hydrogen water chemistry conditions, the N-16 source term
is 6 times greater due to the more volatile nature of the reduced chemical form of N-16
compound, and is, therefore, regarded as 11.1 MBq/g. It should be noted that a portion
of the source term traditionally identified as “N-16” actually represents C-15, which is
present to the extent of no more than approximately 0.555MBq/g.

3.5.1.2.2 Non-Coolant Activation Products
Radionuclides are produced in the coolant by neutron activation of circulating
impurities and by corrosion of irradiated system materials. Typical reactor water
concentrations for the principal activation products are contained in Reference 3.5-1.
The values of Reference 3.5-1 were adjusted to ABWR conditions as described in DCD
Section 11.1.2.2 to obtain the conservative design basis reactor water concentrations
shown in Table 3.5-7. The steam carryover ratio for these isotopes is estimated to be
less than 0.001 (Reference 3.5-5, Section 11.1.3). A factor of 0.001 is applied to the
Table 3.5-7 values to obtain the design basis concentrations in steam.

3.5.1.2.3 Tritium
Tritium is produced by activation of naturally occurring deuterium in the primary coolant
and, to a lesser extent, as a fission product in the fuel (Reference 3.5-2). The tritium is
primarily present as tritiated oxide. Since tritium has a long half-life (12 years) and will
not be affected by cleanup processes in the system, the concentration will be
controlled by the rate of loss of water from the system by evaporation or leakage. All
plant process water and steam will have a common tritium concentration. The
concentration reached will depend on the actual water loss rate; however, References
3.5-1 and 3.5-3 specify a typical concentration of 3.7E-04 MBq/g, which is stated in
Reference 3.5-3 to be based on BWR experience adjusted to account for liquid recycle.
This value is taken to be applicable to the ABWR.

3.5.1.2.4 Argon-41
Argon-41 is produced in the reactor coolant as a consequence of neutron activation of
naturally occurring Argon-40 in air which is entrained in the feedwater. The Argon-41
gas is carried out of the vessel with the steam and removed from the system with the
noncondensable gases in the main condenser. Observed Argon-41 levels are highly
variable due to the variability in air in-leakage rates into the system. Reference 3.5-3
3.5-4
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specifies an Argon-41 release rate from the vessel of 1.48 MBq/s for a 3400 MWt
Reference BWR. Based on adjusting to the ABWR thermal power (3926 MWt), a
design basis Argon-41 release rate of 1.70 MBq/s is specified for the ABWR.

3.5.1.3 Process Leakage Sources
Process leakage results in potential release of noble gases and other volatile fission
products via ventilation systems. Liquid from process leaks is collected and routed to
the liquid-solid radwaste system. With the effective process offgas treatment systems
now in use (including the ABWRs for STP), airborne releases have been greatly
reduced. Building ventilation releases now account for a higher fraction of the total
release than before the deployment of the augmented offgas systems.
Leakage of fluids from the process system results in the release of radionuclides into
plant buildings (Reference 3.5-5, Section 11.1.5). In general, the noble gases will
remain airborne and will be released to the atmosphere with little delay via the building
ventilation exhaust ducts. Other radionuclides will partition between air and water and
may plate out (deposit) on metal surfaces, concrete, and paint. Radioiodines are found
in ventilation air as methyl iodide and as inorganic iodine (particulate, elemental, and
hypoiodous acid forms).
As a consequence of normal steam and water leakage into the drywell, equilibrium
drywell concentrations will exist during normal operation (Reference 3.5-5, Section
11.1.5). Purging of this activity from the drywell to the environment will occur via the
reactor building ventilation or Standby Gas Treatment System (expected to be an
infrequent operation) and will make minor contributions to total plant releases.
Airborne release data from BWR building ventilation systems and the main condenser
mechanical vacuum pump have been compiled and evaluated in Reference 3.5-4.
Releases due to process leakage are reflected in the airborne release estimates
discussed in Subsection 3.5.3.

3.5.2 Liquid Waste Management System
3.5.2.1 Design Objective
The Liquid Waste Management System (LWMS) is designed to segregate, collect,
store, and process potentially radioactive liquids generated during various modes of
plant operation: startup, normal operation, hot standby, shutdown, and refueling. The
system is designed such that it may be operated to maximize the recycling of water
within the plant, which would minimize the releases of liquid to the environment.
Maximizing recycling serves to minimize the potential for exposure of personnel in
unrestricted areas from the liquid release pathway. The Process Diagram for the
LWMS is shown on Figure 3.5-1. The basic reference for the LWMS is Reference
COLA Section 11.2.
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3.5.2.1.1 Design Criteria


The criteria considered in the design of this system include:



Minimizing solid waste shipped for burial



Reducing personnel exposure



Minimizing offsite releases

Maximizing the quality of water returned to the condensate and feedwater systems. In
accordance with GDC 60 of 10 CFR 50, Appendix A, the radioactive waste
management systems design includes means to suitably control the release of
radioactive materials in gaseous (Figure 3.5-2) and liquid (Figure 3.5-1) effluents and
to handle radioactive solid wastes produced during normal reactor operation, including
anticipated operational occurrences. These operational occurrences include
condenser leakage, maintenance activities, and process equipment downtime. The
LWMS provides a discharge to the Main Cooling Reservoir (MCR). Radiation
monitoring equipment is placed on this line to measure the activity discharged and to
assure that specified limits are not exceeded. A high radiation signal from this monitor
will close the discharge valve and terminate the discharge. The discharge from this
single discharge line to the MCR is controlled administratively to assure that the
discharge will meet the requirements of 10 CFR 20 and Appendix I of 10 CFR 50.
The single discharge line is fed by sample tanks (i.e., tanks that have the necessary
connections to allow analysis before discharge). In addition to providing a means for a
controlled (i.e., batch) discharge, the sample tanks also function as surge tanks. Liquid
discharge to the MCR may be initiated from only one sample tank at a time. The
discharge sequence is initiated manually. No single error or failure will result in
discharge.
The LWMS is designed to treat process liquids with radionuclide concentrations
associated with the design basis fuel leakage and produce water suitable for recycle
to condensate storage. When plant water balance considerations require the
discharge of processed liquids, the concentrations of radionuclides in the effluent will
be controlled to meet the applicable requirements. Radiation exposure to people in
unrestricted areas resulting from liquid waste discharged during normal operation and
anticipated operational occurrences will be less than the values specified in 10 CFR
50, Appendix I. The design will maintain occupational exposure ALARA in accordance
with NRC Regulatory Guide 8.8 (Reference 3.5-6) while operating with the design
basis fuel leakage. The average annual liquid releases by nuclide are presented in
Table 3.5-1.
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3.5.2.2 Occupational Exposure
Design features to minimize occupational exposure include:







Design of equipment to minimize service time.
Location of instruments requiring calibration in a central station outside of
equipment cells.
Arrangement of shield wall penetrations to avoid direct exposure to normally
occupied areas.
Piping design to minimize crud traps and plate out (there are no socket welds in
contaminated piping systems).



Provision for remote pipe and equipment flushing.



Use of remote viewing and handling equipment as appropriate.



A shielded sampling station to minimize exposure time.



Controlled tank vents.

3.5.2.3 System Description
The LWMS is composed of four subsystems designed to collect, treat, and recycle or
discharge different categories of wastewater. The four subsystems are the Low
Conductivity Subsystem, High Conductivity Subsystem, Detergent Waste Subsystem,
and the Chemical Drain Subsystem.
The LWMS is designed with adequate margin so that liquid waste should not be
discharged except as needed to maintain the plant water balance. Operational
flexibility is provided to ensure continued plant operation. Under these conditions,
discharge of excess water processed through the LCW and/or the HCW Subsystem
may be desirable. The various stream flow rates and the different combinations of
events that supply water to the LWMS system for treatment have been tabulated. The
LWMS is conservatively designed to handle the largest volume expected to be
produced. The liquid waste management subsystems have ample capacity to process
the maximum daily generation rate of liquid wastes as shown in Table 3.5-8.
Regeneration of the condensate demineralizers will not be performed. Rather, the
resin will be replaced when necessary. The use of titanium-tubed (or stainless steel
tubed) condensers has made leaks from condenser tubing virtually non-existent
(Reference 3.5-5, Section 11.2.3). Also, the use of condensate high efficiency filters
before the condensate demineralizers has reduced the amount of insoluble solids that
come into contact with the resin. As a result, it is expected that resin replacement will
be less than once per year. Decanting of the cleanup water phase separator will be
done as required following cleanup water filter demineralizer backwashes. The LCW
can process this volume in addition to the other wastes. The components of the LWMS
are sized based on processing the maximum daily volume within 24 hours. This
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criterion is more conservative than basing the sizing on normal expected waste
volumes.

3.5.2.3.1 Low Conductivity Waste Subsystem
The low conductivity waste (LCW) subsystem collects and processes clean radwaste
(i.e., water of relatively low conductivity). Equipment drains and backwash transfer
water are typical of wastes found in this subsystem. These wastes are collected,
filtered by two stages of filtration for removal of insolubles, processed through reverse
osmosis membranes, demineralized on a mixed resin, deep-bed demineralizer for
removal of solubles, processed through a second polishing demineralizer, and then
routed to condensate storage via sample tanks unless high conductivity requires
recycling for further treatment. Mobile process equipment is utilized for the filtration,
reverse osmosis, and demineralization unit operations.
The LCW filters and mixed-bed demineralizers are pressure vessels. The collection
and sample tanks operate at atmospheric pressure. The LWMS is essentially a
manual-start and automatic-stop process. COL Section 11.5 contains detailed
information regarding process and radiation instruments. The instrumentation allows
for the initiation of processing from the shielded control room area. To ensure that the
system performs its intended function in the event of failure of key components,
redundancy is provided.
Input to parallel tankage is a feature of the design. Upon high-level signals, inputs are
automatically routed to a parallel tank. If input should continue, high-high level results
in annunciation in the radwaste control room. The state of system operation such as
water level of tanks, position of valves, and pump operating condition are continuously
shown on the radwaste system control panels. The operator will be able to see the
changes in the system when the automatic transfer has occurred. Individual tanks and
process equipment are located in separately shielded rooms where practical. Pumps
and valves in general are located in dedicated operating galleries. Piping to and from
these pumps and valves penetrate shield walls only to the extent necessary to connect
to the process equipment. Runs of piping between process equipment are contained
either within the shielded areas or shielded pipe runs so that operating personnel
exposure is kept to a minimum and within 10 CFR 20 limits.
The condensate storage tank, which is located outdoors, has liquid level monitoring
with alarms in the control room. The tank overflows, drains and sample lines are routed
to the radwaste system (Reference 3.5-5, Section 3.5.2.1). A dike is provided around
the tank to prevent runoff in the event of a tank overflow. A drain within the dike is
routed to the radwaste system.
All radwaste system tanks located outside reactor containment and containing
radioactive liquids are indoors and are provided with liquid level monitoring. High liquid
level conditions are alarmed locally and in the main control room (Figure 3.5-1 &
Reference 3.5-5, Section 3.5.2.1). All radwaste system tank overflows, drains, and
sample lines are sent to the radwaste system. All tanks have curbs or elevated
thresholds with floor drains routed to the radwaste system. Leakage is prevented from
3.5-8
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entering unmonitored and non-radioactive systems and ductwork in the area.
Radiation exposures are controlled in accordance with Regulatory Guide 8.8.

3.5.2.3.2 High Conductivity Waste Subsystem
The high conductivity waste (HCW) subsystem collects and processes dirty radwaste
(i.e., water of relatively high conductivity and solids content). Floor drains are typical of
wastes found in this subsystem. Processing is similar to that for LCW. Mobile process
equipment is utilized for the filtration, reverse osmosis, and demineralization unit
operations.

3.5.2.3.3 Detergent Waste Subsystem
This subsystem collects and processes detergent wastes from personnel showers and
laundry operations. Normally, detergent wastes are collected in the hot shower drain
receiver tank, processed through strainers to the hot shower drain sample tank,
sampled, and discharged. Most laundry will be sent offsite for processing by a licensed
vendor.

3.5.2.3.4 Chemical Waste Subsystem
The chemical waste collected in the chemical drain collection tank consists of
laboratory wastes and decontamination solutions. After accumulating in the chemical
drain collection tank, chemical drains are recirculated. A sample is taken and if
discharge standards are met, the waste is discharged. Off-standard quality waste is
recycled to a high conductivity waste collector tank for further processing.

3.5.2.4 Estimated Releases
The estimated annual releases of radionuclides in liquid effluents are provided in Table
3.5-1. Calculated off-site dose rates are provided in Section 5.4.

3.5.2.4.1 Release Points
The release pathway for liquid discharge to the environment is the discharge line from
the sample tanks as indicated on the process diagram (Figure 3.5-1).
The radwaste discharges from STP 3 & 4 will be to the MCR at one point, the main
circulating water system outfall, similar to STP 1 & 2. Radiation monitoring equipment
is placed on each of the STP 3 & 4 discharge lines to measure the activity discharged
and to ensure that specified limits are not exceeded. High radiation alarms are
provided in the radwaste control room and the main control room. Further discussion
regarding details of radiological process monitoring can be found in COLA Section
11.5. Liquid discharge to the MCR may be initiated from only one sample tank at a time,
and the discharge sequence is initiated manually.

3.5.2.5 Dilution Factors
Dilution factors used in evaluating the release of liquid effluents are site-specific and
are described in detail in FSAR Section 12.2.2.5.1. Liquid discharges are assumed to
be to the MCR via the circulating water system having a flow of 272,550 m3/hr. Also, it
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is assumed that there will be a dilution factor of ten before subsequent consumption or
recreational activity involving liquid effluent. (Note: The MCR, with a volume of
approximately 200 million cubic meters, provides for a dilution factor much greater than
the design assumption of 10.) Table 3.5-1 discharges are in compliance with 10 CFR
20 and 10 CFR 50, Appendix I.

3.5.2.6 Cost-Benefit Analysis for Liquid Effluent Population Doses
Compliance with Appendix I to 10 CFR 50 numerical guidelines for offsite radiation
doses as a result of liquid radioactive effluents during normal plant operations,
including anticipated operational occurrences, is provided in FSAR Subsection
12.2.2.2. To demonstrate compliance with 10 CFR 50, Appendix I, Section II,
paragraph D, a cost-benefit analysis was performed in accordance with the guidance
in Regulatory Guide 1.110. The results of the cost-benefit analysis are documented in
FSAR Subsection 11.2.1.2.

3.5.3 Gaseous Waste Management System
Gaseous radioisotopes are produced during the normal operation of STP 3 & 4. They
include gaseous fission products and gaseous isotopes formed by neutron reactions
with the reactor coolant and contained gases. These gases are retained in the plant
systems and removed in a controlled fashion through the gaseous waste management
system.
The gaseous waste management system collects waste from multiple sources and
delays their release to allow short-lived nuclides to decay. The remaining activity is
released in a controlled manner to the environment through the plant stack, a
monitored release point.
The objective of the gaseous waste management system (hereafter referred to as the
Offgas System) is to process and control the release of gaseous radioactive effluents
to the site environs so as to maintain the exposure of people in unrestricted areas to
radioactive gaseous effluents ALARA (10 CFR 50, Appendix I). This will be
accomplished while maintaining occupational exposure ALARA and without limiting
plant operation or availability.
The Offgas System provides for holdup and decay of radioactive gases in the offgas
from the main condenser air evacuation system and consists of process equipment
along with monitoring instrumentation and control components. The Offgas System
minimizes and controls the release of radioactive material into the atmosphere by
delaying and filtering the offgas process stream containing the radioactive isotopes of
krypton, xenon, iodine, nitrogen, and oxygen sufficiently to achieve adequate decay
before discharge from the plant. The Offgas System design minimizes the explosion
potential of the gas mixture through recombination of radiolytic hydrogen and oxygen
under controlled conditions. The basic reference for the Offgas System is the DCD,
Section 11.3 (Reference 3.5-5) as modified in Section 11.3 of the FSAR.
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3.5.3.1 Design Criteria
The Offgas System is designed to limit the dose to offsite individuals from routine
station releases to significantly less than the limits specified in 10 CFR 20 and to
operate within the relevant limits specified in the technical specifications. As a
conservative design basis for the Offgas System, an average annual noble radio gas
source term (based on 30-minute decay) of 3700 MBq/s is used as discussed in
Subsection 3.5.1.1.1. The system is mechanically capable of processing three times
the source term without affecting delay time of the noble gases. With a main condenser
air in-leakage rate of 51 standard cubic meters per hour or 30 standard cubic feet per
minute (10 standard cubic feet per minute per condenser shell), this treatment system
results in a delay of 46 hours for krypton and 42 days for xenon. Using the given
isotopic activities at the discharge of the Offgas System, the decontamination factor for
each noble gas isotope can be determined. Subsection 3.5.1 presents source terms
for normal operational and anticipated occurrence releases to the primary coolant.
Tables in this section, if not designated otherwise, are based on a design basis offgas
release rate of 3700 MBq/s of noble gases and 25.9 MBq/s of I-131. For normal
expected operation, the leak rates and doses are expected to be less than one quarter
of the design basis numbers.
The average annual exposure at the site boundary during normal operation from all
gaseous sources is expected to meet the dose objectives of 10 CFR 50, Appendix I.
The radiation dose design basis for the treated offgas is to provide sufficient holdup
until the required fraction of the radionuclides has decayed with the daughter products
retained by the charcoal and the High Efficiency Particulate Air (HEPA) filter. The
Offgas System equipment is selected, arranged, and shielded to maintain occupational
exposure ALARA in accordance with NRC Regulatory Guide 8.8.

3.5.3.2 Process Description
3.5.3.2.1 Process Functions
Major process functions of the Offgas System include:





Dilution of air ejector offgas with steam to less than 4% hydrogen by volume.
Recombination of radiolytic hydrogen and oxygen into water to reduce the gas
volume to be treated and the explosion potential in downstream process
components.
Two-stage condensation of bulk water vapor, first using Turbine Building Cooling
Water (TCW) and then chilled water as the coolant, reducing the gaseous waste
stream temperature to 10°C or less



Dynamic adsorption of krypton and xenon isotopes on charcoal at about 25°C



Filtration of offgas



Monitoring of offgas radioactivity levels and hydrogen gas concentration
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Release of processed offgas to the atmosphere



Discharge of liquids to the main condenser and radwaste systems.

Major process functions of the ventilation systems may be found in COLA FSAR
Section 9.4.

3.5.3.2.2 Process Equipment
Major process equipment of the Offgas System consists of:




Process piping starting from the final steam dilution jets steam jet air ejector of the
Main Condenser Evacuation System (not a part of the Offgas System)
Recombiner trains which include a preheater, a recombiner, and a condenser per
train



Cooler-condensers



Activated charcoal adsorbers



HEPA filter



Monitoring instrumentation



Process instrumentation and controls



Offgas Evacuation System

3.5.3.2.3 Process Facility
The Offgas System process equipment is housed in a reinforced concrete structure to
provide adequate shielding. Charcoal adsorbers are installed in a temperaturemonitored and controlled vault. The facility is located in the Turbine Building to
minimize piping. TCW is used as the coolant for the offgas condensers.
The gaseous waste stream is then cooled to 10°C or less in the cooler condenser.
Chilled water (7°C) is used from the HVAC Normal Cooling Water (HNCW) System.
The gaseous waste stream is heated to approximately 25°C by ambient heating in the
charcoal vault. Radiation shielding design provides adequate protection of
instrumentation and plant personnel required to monitor and operate the system.

3.5.3.3 Offgas System Description
3.5.3.3.1 Main Condenser Offgas
The significant gaseous wastes discharged to the Offgas System during normal plant
operation are radiolytic hydrogen and oxygen, main condenser air inleakage, and
radioactive isotopes of krypton, xenon, nitrogen and oxygen. These non-condensable
gases are collected in the main condenser and discharged to the offgas system by the
main condenser evacuation system.
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Radioactive particles are present as a result of radioactive decay of the noble gas
parents. These particulates are removed from the offgas stream by the condensation,
adsorption, and filtration equipment. Therefore, effectively no radioactive particulates
are released from the Offgas System to the plant stack or vent. Radioiodines (notably
I-131) may be present in significant quantities in the reactor steam and to some extent
carried over through the condensation stages of the Offgas System. Removal of iodine
takes place in the passage of process gas through the activated charcoal adsorbers,
so that essentially no iodine is released from the Offgas System to the plant stack or
vent.
Releases of gaseous wastes to the atmosphere are controlled to assure the calculated
dose to any person in an unrestricted area is maintained below the dose objectives of
Appendix I to 10 CFR 50. Every reasonable effort has been made to keep radiation
exposures and release of radioactive materials ALARA.
Calculated doses from releases from the offgas system are provided in Section 5.4.

3.5.3.3.2 Process Design
A flow diagram for the Offgas System has been included as Figure 3.5-2. DCD Section
11.3 and FSAR Section 11.3 contain a more detailed discussion of the process design,
equipment components, and equipment operation.

3.5.3.4 Other Radioactive Gas Sources
Radioactive gases are present in the power plant buildings as a result of process
leakage and steam discharges. The process leakage is the source of the radioactive
gases in the air discharged through the ventilation system. Details regarding the
design of the ventilation system are provided in COLA Section 9.4, the radiation activity
levels from the ventilation systems in COLA Section 12.3, and the ventilation flow rates
in COLA Section 9.4.

3.5.3.5 Instrumentation and Control
Control and monitoring of the offgas process equipment is performed both locally and
remotely from the main control room. Instrument components are installed, wherever
possible, in accessible areas to facilitate operation and maintenance. Only instrument
sensing elements are permitted behind shield walls. The temperature of the gaseous
waste stream is measured in the preheater and at various locations in the recombiner
to ensure that recombination is occurring. The gaseous waste stream temperature is
also measured after both the offgas condenser and the cooler condenser to ensure the
stream is cooled sufficiently to remove undesired moisture. All of these temperatures
are alarmed in the main control room. The flow rate of the air ejector offgases
downstream of the recombiner is continuously recorded. This flow rate, in conjunction
with activity concentrations in Bq/cc (becquerels per cubic centimeter), as measured
by the monitor downstream of the recombiners and the monitor downstream of the
charcoal adsorbers, will permit monitoring fission gases from the reactor, calculation of
offgas discharge to the vent in MBq and calculation of the charcoal adsorber system
performance. Activity release that would exceed the maximum permitted
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instantaneous value is alarmed, and causes closure of the final process gas release
valve, terminating the release.

3.5.3.6 Radioactive Releases
3.5.3.6.1 Release Points
The primary release point for STP 3 & 4 is the Reactor Building stack (one per unit).
This stack serves as the release point for the Reactor Building, Turbine Building, and
Radwaste Building. Other exhaust points for clean releases are the roof top vents for
the Control and Service Buildings and the Service Building health physics room roof
vent. The Reactor Building stack is a roof-mounted steel shell in a steel framework
extending to a height of 76 meters above ground level. The closest plant buildings to
the stack are the Control Building to a height of 10.7 meters and the Turbine Building
to a height of 43 meters above grade.

3.5.3.6.2 Projected Releases
Projected releases from the plant stack have an estimated total flow rate of at least
566,000 m3/h through the 2.4-meter diameter circular stack, which extends 76 meters
above ground level. Ventilation releases are assumed to be less than 40°C. Table 3.52 lists expected gaseous isotopic releases from one ABWR plant.

3.5.3.7 Cost-Benefit Analysis for Gaseous Effluent Population Doses
Compliance with Appendix I to 10 CFR 50 numerical guidelines for offsite radiation
doses as a result of gaseous or airborne radioactive effluents during normal plant
operations, including anticipated operational occurrences, is provided in FSAR
Subsection 12.2.2.2. To demonstrate compliance with 10 CFR 50, Appendix I, Section
II, paragraph D, a cost-benefit analysis was performed in accordance with the
guidance in Regulatory Guide 1.110. The results of the cost-benefit analysis are
documented in FSAR Subsection 11.3.11.1.

3.5.4 Solid Waste Management System
Solid radioactive wastes are produced by multiple methods in a nuclear power station.
The waste can be either dry or wet solids, and the source can be an operational
activity, maintenance, or another function.
The Solid Waste Management System (SWMS) will collect, process, and package
solid radioactive wastes generated as a result of normal plant operation, including
anticipated operational occurrences. The system design ensures that the solid
radioactive wastes would be collected, monitored, segregated, stored, and packaged
for shipment in a manner that minimizes exposure to plant personnel and the public in
accordance with 10 CFR 20 and 10 CFR 50, Appendix I. The basic reference for the
SWMS is the COLA, Section 11.4.
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3.5.4.1 Design Bases
3.5.4.1.1 Design Objective
The SWMS provides the capability for processing and packaging wastes from the
Cleanup Water System, the Fuel Pool Cooling and Cleanup System, the Suppression
Pool Cleanup System, the Condensate Polishing System, and the Radwaste System
itself. Wastes from these systems will consist of spent resin and backwash slurries.
The SWMS also provides a means of:




Packaging dry active waste materials, such as HVAC filters and nonflammable
organic materials
Packaging contaminated metallic materials and incompressible solid objects such
as small tools and equipment components

The SWMS is designed so that the failure or maintenance of any frequently used
component does not impair system or plant operation. Storage is provided ahead of
the process equipment to allow holdup for radioactive decay and as required in case
of a delay in processing due to maintenance. The operating philosophy of the SWMS
is manual start and automatic stop with all functions interlocked to provide a fail-safe
mode of SWMS operation.

3.5.4.1.2 Design Criteria
Collection, processing, packaging, and storage of radioactive wastes will be performed
to maintain any potential radiation exposure to plant personnel ALARA in accordance
with Regulatory Guide 8.8 (Reference 3.5-6) and within the limits of 10 CFR 20. Table
3.5-9 summarizes the radiological activities in the solid waste, based on the sources of
waste. Processing of wastes will be done to meet 10 CFR 61 criteria for wastes being
shipped to burial, or for wastes being sent to a processor, the waste acceptance criteria
of the waste processor. Packaged wastes will be shipped in conformance with the
requirements in 49 CFR 173, Subpart I. Sufficient onsite storage is provided to hold at
least six months production of radwaste.
The radiation levels of wet solid waste being added to shipping containers are
measured to prevent the container from exceeding acceptable radiation levels.

3.5.4.2 System Description
3.5.4.2.1 General Description
The process diagram for the solid radwaste system is shown on Figure 3.5-1. The
major SWMS equipment consists of the following:


Backwash receiving tanks and forwarding pumps



Spent resin tanks and phase separators



Decant pumps and transfer pumps
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High integrity container (HIC) dewatering and drying equipment



Connections and auxiliaries for mobile systems

The following design features are incorporated into the SWMS:



All components and piping which contain slurries have flushing connections.
All tanks and equipment that use compressed gases for transport or drying of
resins or filter sludges are vented to the plant ventilation exhaust system. The vents
are designed to prevent liquids and solids from entering the plant ventilation
system.

3.5.4.2.2 General Requirements
The SWMS processes both wet and dry solid wastes in compliance with:






The releases of radioactive materials to an unrestricted area are within the
concentration limits of 10 CFR 20, Appendix B, Table II. All solid wastes are
monitored for radiation before either processing or disposal as nonradioactive
waste. It is expected that some dry solid waste will be disposable as
nonradioactive. All liquids and gases from solid waste processing are treated by
the liquid waste management system or by the Radwaste Building ventilation
system.
The SWMS has sufficient storage of both unprocessed and processed wastes to
deal with both normal and anticipated operational occurrences. These storage
facilities have been designed with adequate shielding to protect the operators from
excessive radiation. Wastes will be processed separately by type and source.
The SWMS is designed in accordance with Regulatory Guide 1.143.

3.5.4.2.3 Spent Resins and Sludges
Wet solid wastes are spent resins and sludges from powdered resins and filter
backwashing. The spent resins and sludges are sent to vendor-supplied mobile
dewatering systems. See Table 3.5-11 for “Expected Waste Volumes Generated
Annually by Each 'Wet' Solid Waste Source and Tank Capacities” (For one ABWR).

3.5.4.2.4 Dry Active Waste
Dry active waste is loaded on marine containers or into shielded containers as required
to meet shipping limitations. Estimated volumes of dry active waste generated annually
are provided in Table 3.5-10.

3.5.4.2.5 Environmental and Exposure Control
Solid radwaste processing equipment will be designed in accordance with Regulatory
Guide 1.143 to minimize the spread of contamination and maintain operator dose rates
ALARA.
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3.5.4.2.6 Malfunction Analysis
The process system is protected from overfilling the waste container by a high-level trip
that closes the waste container fill valve and a camera that enables the operator to
view the level of waste in the container and take action as required.

3.5.4.2.7 Shipment
Containers normally can be shipped after processing, provided the proper shielding is
available, without exceeding U.S. Department of Transportation radiation limits. If 49
CFR 173 dose limitations cannot be met, the containers are temporarily stored until the
appropriate shielding is available.
Normally, high-integrity containers will be shipped after they are filled. While awaiting
shipment, the high-integrity containers are temporarily stored with shielding in an
appropriate storage location. A barrier to restrict access will be placed around the
shielding. The radiation dose rate at the barrier shall be 50 μGy/hr (micrograys per
hour) or less. Storage contingencies in the event that an off-site waste disposal facility
becomes unavailable are discussed in Section 4.5. There is space for either box
containers or high integrity containers in the solid waste storage area in the radwaste
building. Low activity waste collected in buildings outside of the radwaste building will
be temporarily stored locally until transferred to the radwaste building for
storage/shipment. Uncontaminated shipping containers and vehicles may be stored
outside. The annual volumes of solid radwaste to be shipped offsite are estimated in
Table 3.5-12 (for one ABWR).
The packaged waste is stored until it is shipped offsite to a licensed radwaste
processing facility or burial site. Onsite processing of the waste is in accordance with
the existing STP Process Control Program (PCP) to meet transportation and radwaste
processing facility or burial site waste acceptance requirements. The existing STP
PCP will be modified as required to ensure it addresses the STP 3 & 4 waste streams.
Packaging of waste for offsite shipment complies with applicable Department of
Transportation and NRC regulations that specify requirements for shipment of
radioactive material, including 49 CFR 172, 173 and 178, and 10 CFR 71.

3.5.4.2.8 Contingencies for Class B and C Wastes
It is expected that Class B and C wastes will constitute about 5% of the low level
radioactive waste (LLRW) that will be generated by the plant, with the balance being
Class A waste (with small amounts of greater than Class C wastes that are subject to
separate disposal provisions). As of July 1, 2008, the LLRW disposal facility in
Barnwell, South Carolina is no longer accepting Class B and C waste from sources in
states such as Texas that are outside of the Atlantic Compact. However, the disposal
facility in Clive, Utah, is still accepting Class A waste from out of state.
STP 3 & 4 plans to load fuel in 2015 and begin operation no earlier than 2016 and
therefore will not be generating Class B and C waste until then. Typically it takes about
a year after fuel load before a sufficient quantity of B/C waste is generated to warrant
a shipment for disposal. By 2016, it is likely that a disposal facility will be available that
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will accept Class B and C waste from sources in Texas. In particular, in 2004, Waste
Control Specialists applied for a license from the Texas Commission on Environmental
Quality (TCEQ) to develop a disposal facility in Andrews County, Texas for Class A, B
and C waste. As of August 2008, the Executive Director of Texas Commission on
Environmental Quality has recommended to the full commission that Waste Control
Specialists be granted the license to operate a Class A, B and C waste site for the
Texas Compact. Therefore, by the time that STP 3 & 4 begins to operate, it is
reasonable to expect that the Andrews County disposal facility will be in operation, and
that STP 3 & 4 will be able to ship its Class A, B and C waste offsite to the Andrews
County disposal facility.
However, in the event that there are no disposal facilities that will accept Class B and
C wastes from sources in Texas at the time the plant begins operation, there are
several options available for storage of such waste pending shipment offsite once a
disposal facility becomes available:






As provided in the FSAR Section 11.4.1.2, STP 3 & 4 Radwaste Building is
designed to have 6 months of storage capacity for LLRW. Since Class B and C
waste constitute only about 5% of the total LLRW, the Radwaste Building has
about 10 years of safe storage capacity if it used solely for storage of Class B and
C waste and if Class A waste is promptly shipped offsite. Also the waste tables in
Section 11.4 are not based on a volume reduction (VR) process. Hence it is
possible to extend this storage time frame by utilizing commercially available offsite waste processors. For example a VR of 8 to 10 is presently being achieved for
resins.
As described in FSAR Section 11.4.1.2, STP 1 & 2 have an Onsite Staging Facility
(OSF) that could be used to store waste from STP 3 & 4 if that should become
necessary. As explained in the Section 11.4.2.3.2 of the STP 1 & 2 UFSAR, the
OSF has a 5-year LLRW storage capacity for Units 1 and 2. If that storage capacity
were to be devoted to Class B and C waste, the OSF would have approximately
100 years of safe storage capacity for two units or 50 years for four units, assuming
that Class A waste is shipped offsite in the normal course of business. Just as
explained above, the storage duration could be extended by utilizing VR.
If still additional storage capacity were eventually to be needed, STP 3 & 4 could
construct storage facilities in accordance with applicable NRC guidance, such as
Regulatory Issue Summary (RIS) 2008-12, Considerations for Extended Interim
Storage of Low-Level Radioactive Waste by Fuel Cycle and Materials Licenses,
and NUREG 0800 Section 11.4.

If STP 3 & 4 were to need to store Class B and C waste for an extended period of time,
it would implement the provisions of RIS 2008-12 and NUREG 0800 Section 11.4.
The onsite storage facilities are designed to maintain onsite and offsite radiological
doses within the limits in 10 CFR Part 20 and to maintain occupational exposures
ALARA.
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Table 3.5-1 Annual Average Liquid Releases

3.5-20

Radionuclide

Annual Average
Liquid Releases
(MBq/yr)

I-131

3.35E+02

I-132

7.15E+01

I-133

1.38E+03

I-134

4.22E+00

I-135

4.03E+02

H-3

2.96E+05

C-14

0.00E+00

Na-24

1.87E+02

P-32

2.10E+01

Cr-51

6.30E+02

Mn-54

1.47E+02

Mn-56

7.55E+01

Co-56

0.00E+00

Co-57

0.00E+00

Co-58

3.10E+02

Co-60

5.69E+02

Fe-55

3.50E+02

Fe-59

8.24E+01

Ni-63

6.29E+01

Cu-64

4.67E+02

Zn-65

1.63E+01

Rb-89

0.00E+00

Sr-89

1.16E+01

Sr-90

9.92E-01

Y-90

0.00E+00

Sr-91

4.64E+01

Y-91

8.70E+00

Sr-92

1.64E+01

Y-92

6.27E+01

Y-93

5.05E+01

Zr-95

4.10E+01
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Table 3.5-1 Annual Average Liquid Releases (Continued)

Radionuclide

Annual Average
Liquid Releases
(MBq/yr)

Nb-95

1.16E+01

Mo-99

9.66E+01

Tc-99m

2.10E+02

Ru-103

1.21E+01

Rh-103m

0.00E+00

Ru-106

3.29E+02

Rh-106

0.00E+00

Ag-110m

4.44E+01

Sb-124

0.00E+00

Te-129m

3.12E+00

Te-131m

3.10E+00

Te-132

5.00E-01

Cs-134

4.18E+02

Cs-136

2.78E+01

Cs-137

6.57E+02

Cs-138

2.96E-02

Ba-140

6.23E+01

La-140

0.00E+00

Ce-141

1.10E+01

Ce-144

1.44E+02

Pr-143

3.00E+00

Nd-147

7.40E-02

W-187

8.24E+00

Np-239

3.51E+02

(FSAR Section 12.2, Table 12.2-22)
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Table 3.5-2 Annual Average Gaseous Releases

3.5-22

Radionuclide

Annual Average
Gaseous Releases
(MBq/yr)

Kr-83m

3.1E+01

Kr-85m

7.8E+05

Kr-85

2.1E+07

Kr-87

9.3E+05

Kr-88

1.4E+06

Kr-89

8.9E+06

Kr-90

1.2E+01

Xe-131m

1.9E+06

Xe-133m

3.2E+03

Xe-133

8.9E+07

Xe-135m

1.5E+07

Xe-135

1.7E+07

Xe-137

1.9E+07

Xe-138

1.6E+07

Xe-139

1.5E+01

I-131

9.6E+03

I-132

8.1E+04

I-133

6.3E+04

I-134

1.4E+05

I-135

8.9E+04

H-3

2.7E+06

C-14

3.4E+05

Na-24

1.5E+02

P-32

3.4E+01

Ar-41

2.5E+05

Cr-51

1.3E+03

Mn-54

2.0E+02

Mn-56

1.3E+02

Fe-55

2.4E+02

Fe-59

3.0E+01

Co-58

8.9E+01

Co-60

4.8E+02

Ni-63

2.4E–01

Cu-64

3.7E+02

Zn-65

4.1E+02
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Table 3.5-2 Annual Average Gaseous Releases (Continued)

Radionuclide

Annual Average
Gaseous Releases
(MBq/yr)

Rb-89

1.6E+00

Sr-89

2.1E+02

Sr-90

2.6E+00

Y-90

1.7E+00

Sr-91

3.7E+01

Sr-92

2.9E+01

Y-91

8.9E+00

Y-92

2.3E+01

Y-93

4.1E+01

Zr-95

5.9E+01

Nb-95

3.1E+02

Mo-99

2.2E+03

Tc-99m

1.1E+01

Ru-103

1.3E+02

Rh-103m

4.1E+00

Ru-106

7.0E–01

Rh-106

7.0E–01

Ag-110m

7.4E–02

Sb-124

6.7E+00

Te-129m

8.1E+00

Te-131m

2.8E+00

Te-132

7.0E–01

Cs-134

2.3E+02

Cs-136

2.2E+01

Cs-137

3.5E+02

Cs-138

6.3E+00

Ba-140

1.0E+03

La-140

6.7E+01

Ce-141

3.4E+02

Ce-144

7.0E–01

Pr-144

7.0E–01

W-187

7.0E+00

Np-239

4.4E+02

(FSAR Section 12.2, Table 12.2-20)
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Table 3.5-3 Noble Gas Source Terms in Steam
Isotope

Decay Constant, 1/hours

Source Term t = 30 min (MBq/s)

Kr-83m

3.73 E-01

1.1E+02

Kr-85m

1.55 E-01

2.0E+02

Kr-85

7.37 E-06

8.9E-01

Kr-87

5.47 E-01

5.6E+02

Kr-88

2.48 E-01

6.3E+02

Kr-89

1.32 E+01

6.3E+00

Xe-131m

2.41 E-03

7.4E-01

Xe-133m

1.30 E-02

1.1E+01

Xe-133

5.46 E-03

3.1E+02

Xe-135m

2.72 E+00

2.5E+02

Xe-135

7.56 E-02

8.1E+02

Xe-137

1.08 E+01

2.6E+01

Xe-138

2.93 E+00

7.8E+02

TOTAL

3.7E+03

(Reference 3.5-5, Table 11.1-1)
Table 3.5-4 Iodine Radioisotopes in Reactor Water
Isotope

Decay Constant, 1/hours

Concentration (MBq/g)

I-131

3.59E-03

5.9E-04

I-132

3.03E-01

5.2E-03

I-133

3.33E-02

4.1E-03

I-134

7.91E-01

8.9E-03

I-135

1.05E-01

5.6E-03

(Reference 3.5-5, Table 11.1-2)
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Table 3.5-5 Nonvolatile Fission Products in Reactor Water
Isotope

Decay Constant, 1/hours

Concentration (MBq/g)

Rb-89

2.74E+00

7.8E-04

Sr-89

5.55E-04

1.2E-05

Sr-90/Y-90

2.81E-06

8.5E-07

Sr-91

7.31E-02

5.2E-04

Sr-92

2.56E-01

1.4E-03

Y-91

4.93E-04

4.8E-06

Y-92

1.96E-01

8.1E-04

Y-93

6.8E-02

5.2E-04

Zr-95/Nb-95

4.41E-04

9.6E-07

Mo-99/Tc-99m

1.05E-02

2.4E-04

Ru-103/Rh-103m

7.29E-04

2.4E-06

Ru-106/Rh-106

7.83E-05

3.7E-07

Te-129m

8.65E-04

4.8E-06

Te-131m

2.31E-02

1.2E-05

Te-132

8.89E-03

1.2E-06

Cs-134

3.84E-05

3.3E-06

Cs-136

2.22E-03

2.2E-06

Cs-137

2.63E-06

8.9E-06

Cs-138

1.29E+00

1.5E-03

Ba-140/La-140

2.26E-03

4.8E-05

Ce-141

8.88E-04

3.7E-06

Ce-144/Pr-144

1.02E-04

3.7E-07

Np-239

1.24E-02

1.0E-03

(Reference 3.5-5, Table 11-1-3)
NOTE: Nuclides shown as pairs are assumed to be in secular equilibrium. The parent
decay constant and concentration are shown.
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Table 3.5-6 Coolant Activation Products in Reactor Water and Steam

Isotope
N-16

Half-Life

Steam Concentration
(MBq/g)

Reactor Water
Concentration
(MBq/g)

7.13 s

1.9E+00 [1]

3.6E+00 [2]

[1] Use 11 MBq/g for operation with hydrogen water chemistry
[2] Valid at core exit
(Reference 3.5-5, Table 11.1-4)
Table 3.5-7 Non-Coolant Activation Products in Reactor Water
Isotope

Decay Constant, 1/hours

Concentration (MBq/g)

Na-24

4.63E-02

1.3E-03

P-32

2.02E-03

2.4E-05

Cr-51

1.04E-03

7.4E-04

Mn-54

9.53E-05

8.5E-06

Mn-56

2.69E-01

6.7E-03

Co-58

4.05E-04

2.4E-05

Co-60

1.50E-05

4.8E-05

Fe-55

3.04E-05

1.2E-04

Fe-59

6.33E-04

3.7E-06

Ni-63

7.90E-07

1.2E-04

Cu-64

5.42E-02

3.7E-03

Zn-65

1.18E-04

2.4E-05

Ag-110m

1.16E-04

1.2E-07

W-187

2.90E-02

3.7E-05

(Reference 3.5-5, Table 11.1-5)
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Table 3.5-8 Capability of Liquid Radwaste Subsystems to
Process Expected Wastes [1]
Subsyste
m

Process
Rate

Maximum Process
Capacity [6]

Normal Waste
Generation Rate

Maximum Daily
Generation Rate

LCW [2]

34 m3/h

653 m3/day

55 m3/day

615 m3/day

HCW [3]

34 m3/h

653 m3/day

15 m3/day

65 m3/day

DW [4]

34 m3/h

653 m3/day

4 m3/day

12 m3/day

CW [5]

4 m3/h

192 m3/day

2 m3/day

2 m3/day

[1] FSAR Table 11.2-2
[2] LCW – low conductivity waste
[3] HCW – high conductivity waste
[4] DW – detergent waste
[5] CW – Chemical Waste
[6] For one day only

Table 3.5-9 Solid Radwaste Component Inventories [1]
Soluble Fission
Products

Halogens
Isotope

MBq

Isotope

MBq

Insoluble Fission
Products
Isotope

MBq

Activation Products
Isotope

MBq

I-131

7.38E+07

Rb-89

1.37E+05

Y-91

1.78E+06

Na-24

2.44E+07

I-132

1.50E+07

Sr-89

4.59E+06

Y-92

3.58E+06

P-32

6.41E+06

I-133

1.08E+08

Sr-90

3.58E+05

Y-93

6.62E+06

Cr-51

2.44E+08

I-134

9.86E+06

Y-90

3.58E+05

Zr-95

3.60E+05

Mn-54

3.49E+06

I-135

4.67E+07

Sr-91

6.18E+06

Nb-95

3.60E+05

Mn-56

2.16E+07

Sr-92

4.75E+06

Ru-103

8.42E+05

Co-58

9.14E+06

Mo-99

1.97E+07

Rh-103M

8.42E+05

Co-60

2.01E+07

Tc-99M

1.97E+07

Ru-106

1.51E+05

Fe-55

2.63E+07

Te-129M

1.64E+06

Rh-106

1.51E+05

Fe-59

1.33E+06

Te-131M

4.51E+05

La-140

1.22E+07

Ni-63

5.06E+07

Te-132

1.15E+06

Ce-141

1.25E+06

Cu-64

5.93E+07

Cs-134

7.54E+05

Ce-144

1.50E+05

Zn-65

9.81E+06

Cs-136

3.13E+05

Pr-143

1.50E+05

Ag-110M

4.91E+04

Cs-137

2.08E+06

W-187

1.11E+06

Cs-138

1.01E+06

Ba-140

1.22E+07

Np-239

6.99E+07

[1]

Sum total of inventories from CUW (Reactor Water Cleanup System) Backwash Receiving Tank, CF (Condensate Filtration)
Backwash Receiving Tank, Phase Separator, Spent Resin Storage Tank, Liquid Waste (LW) Backwash Receiving Tank (FSAR
Section 12.2, Tables 12.2-15a-d & 12.2-15l)
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Table 3.5-10 Estimates of Expected Annual “Dry” Solid Wastes
Dry Waste Source

Volume Generation (m3/yr)

Combustible Waste

225

Compactable Waste

38

Other Waste

100

(FSAR Section 11.4, Table 11.4-2)

Table 3.5-11 Expected Waste Volume Generated Annually by Each “Wet” Solid Waste
Source and Tank Capacities
Wet Waste Source

Volume Generation (m3/yr) [1]

CUW F/D Sludge

4.7

FPC F/ D Sludge

1.8

Condensate Filter sludge

4.6

LCW Filter Sludge

0.6

HCW Filter Sludge

3.8

Condensate Demineralizer resin

18.0

LCW Demineralizer Resin

1.8

HCW Demineralizer Resin

1.8

HCW RO Reject

73.0

CUW F/D – Reactor Water Cleanup filter demineralizer
FPC F/D – Fuel Pool Cooling and Cleanup filter demineralizer
[1] FSAR 11.4, Table 11.4-1

Table 3.5-12 Estimated Shipped Solid Waste Volumes
Waste Type

Shipped Volume (m3/yr)

Combustible Waste

225

Compressible Waste

38

Resins and Sludges

110

Other Waste

100

Mixed Waste

0.5

From FSAR Section 11.4 (Table 11.4-3)
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Figure 3.5-2 Gaseous Radioactive Waste Management System
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3.6 Nonradioactive Waste Systems
The following sections provide descriptions and scopes of service for nonradioactive
waste systems for the new units. These services are already in place to support the
existing STP units, and are described as such, where relevant. However, in some
instances, additional or upgraded systems will be necessary to support STP 3 & 4.
Typical nonradioactive waste systems need to address:


waste streams with effluents containing chemicals or biocides



sanitary effluents



other effluents

3.6.1 Effluents Containing Chemicals or Biocides
Proper water chemistry for plant operation requires the treatment of water used in
various secondary systems. Consequently, effluents from these water systems in the
new units would contain some chemicals and/or biocides, similar to effluents from the
existing units. Water treatment for surface water and groundwater used by the plant is
described in Subsection 3.3.2. Subsections 5.2.3 and 5.3.3.1 discuss water quality and
cooling water impacts, respectively. Possible chemicals that could be discharged,
based on current water treatment practices at the existing units, are summarized in
Table 3.6-1. Other than the water treatment systems, no other ABWR systems have
effluent streams containing chemicals or biocides.
Water treatment chemicals can be divided into six general categories based on
function: biocide, algaecide, pH adjuster, corrosion inhibitor, scale inhibitor, and silt
dispersant. Specific chemicals used, other than biocide, are determined by site water
conditions. Because STP 3 & 4 would use makeup water and process water from the
Main Cooling Reservoir (MCR) and/or groundwater production wells, similar to existing
STP 1 & 2, STPNOC has provided the water treatment chemicals currently used at
STP 1 & 2. STPNOC expects that makeup and process water for the proposed STP 3
& 4 would be treated in the same manner.
Discharges would occur from the domestic wastewater/water treatment, circulating
water treatment, nonradioactive floor drains, and plant blowdown systems. Stormwater
from STP 3 & 4 would be routed through a network of streams and ditches according
to the natural flow patterns at the site. Treatment of the stormwater is not anticipated.
The final plant discharge flow to the Colorado River would be from the MCR, which
collects all nonradioactive wastewater as previously mentioned. Discharge flow rates
from the MCR are provided in Subsection 3.4.2.2.
Biocides or chemical additives would be from those approved by the U.S.
Environmental Protection Agency or the state of Texas, and the volume and
concentration of each constituent discharged to the environment would meet the
requirements established in the Texas Pollution Discharge Elimination System
(TPDES) permit. This permit would be revised as necessary to accommodate the
construction and operational needs of STP 3 & 4, as discussed in Section 1.2. Table
3.6-2 summarizes the current STP site-wide effluent limitations (Reference 3.6-1). It is
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anticipated that similar limitations would apply to all proposed outfalls from the new
plants, including any new sanitary or other waste treatment outfalls.

3.6.2 Sanitary System Effluents
Currently, STPNOC maintains a private sanitary waste treatment system, in
compliance with acceptable industry design standards, the Clean Water Act, and state
regulatory authority (through the TPDES permit that dictates the quality of discharges
to surface water in the MCR). The waste treatment system is monitored and controlled
by trained operators. Two systems are operated. One treatment plant serves the
Nuclear Support Center and Nuclear Training Facility (NTF) and is located on the
eastern side of the facility (NTF Sanitary Waste Treatment System). The other
treatment plant serves the current units and is located on the western side of the facility
(West Sanitary Waste Treatment System).
The systems are composed of activated sludge aeration tanks, a clarifier, chlorine
contact chamber, and anaerobic digester. Periodically, sludge from this system is
disposed by land application on the STP site in accordance with the permit to landapply sewage sludge (Reference 3.6-2). The approximate current rate of sludge land
application is 30,000–40,000 gallons per year. It is anticipated that a similar approach
to sludge management would be expected with the addition of STP 3 & 4. The effluent
from the current sanitary waste systems is monitored for flow, total suspended solids,
biological oxygen demand, and minimum chlorine residual before ultimate discharge
to the MCR (Reference 3.6-1). Table 3.6-2 summarizes the effluent limitations for
these sanitary parameters.
Based on the location of the proposed STP 3 & 4, the West Sanitary Waste Treatment
System will be replaced by a new sanitary treatment plant capable of supporting all four
units. The plant will be designed to treat approximately 300,000 gallons per day of
sanitary waste. The NTF Sanitary Waste Treatment System will be replaced with a new
treatment system designed to treat approximately 100,000 gallons per day of sanitary
waste. The preexisting outfalls will be used for discharge at both treatment plants. The
new sewage treatment systems include a communitor with a bypass screen channel,
aeration tanks, final clarifiers, chlorine contact tanks, aerobic digesters, air blowers,
froth spray pumps, hypochlorite pumps, and related equipment. The components of
the new systems are designed to meet the increased needs during refueling
operations when additional people are onsite. (Note: the units may be operated in
contact stabilization mode to process the substantially higher waste water flow during
outages.) The discharge effluent from the expanded plants, including land application
of sludge, would be monitored in accordance with Texas Commission on
Environmental Quality (TCEQ) requirements. A new or amended permit would be
submitted to TCEQ according to ER Section 1.2. Figure 3.6-1 is a process flow
diagram of the sanitary treatment system (for completeness, the potable water
treatment process has also been depicted). If there is a need for additional sanitary
waste provisions during peak construction (or outage support), approved supplemental
means would be employed, including temporary and/or potable systems.
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3.6.3 Other Effluents
This section describes miscellaneous nonradioactive gaseous, liquid, or solid effluents
not addressed in Subsection 3.6.1 or Subsection 3.6.2.

3.6.3.1 Gaseous Emissions
Standby diesel generators and a combustion turbine generator provide reliable backup
power to various plant system electric loads, including the control building and turbine
building. The diesel generators (three per reactor) are located in the reactor building.
The combustion turbine generator is located in the turbine building (one per reactor).
The combustion turbine generator also supplies additional power when required. The
combustion turbine generator and diesel generators use No. 2 diesel fuel and release
permitted gaseous effluents to the air. The auxiliary boilers are electric and do not have
gaseous emissions associated with them. Table 3.6-3 describes annual estimated
emissions from these sources. Minor emission from diesel-driven fire water pumps is
not listed due to the anticipated low levels of usage.
Nonradioactive gaseous emissions created during plant operation from backup power
plant supply sources and startup will be permitted by the TCEQ. The permit would
specify allowable quantities of emissions. Section 1.2 summarizes the necessary air
permits and approximate schedule to obtain these necessary permits. No operational
sources of gaseous emissions other than diesel generators, or combustion turbines
are planned for the new units.

3.6.3.2 Liquid Effluents
Nonradioactive liquid effluents that will be discharged to the MCR and the Colorado
River will be regulated under the existing or revised TPDES permit (Reference 3.6-1).
The TPDES list of permitted outfalls will be expanded to include any additional
locations, constituents, adjusted flow paths, or increased volumes created by the
operation of the new units. The existing STP units do not discharge treated effluent to
groundwater, and the new units would not discharge to groundwater.
The non-radioactive drain system collects waste water from plant buildings (Reactor,
Turbine, Control, Service, and other buildings). A system composed of collection
piping, curbs, and pumps is provided. Non-radioactive waste water from the Turbine
Building, Reactor Building, hot machine shop and the Control Building is routed to a
dedicated oil/water separator where oil and settled solids are removed for off-site
disposal. The non-oily, non-radioactive effluent is sent to dual settling basins. Nonradioactive waste water from the Service Building and other buildings is sent directly
to the dual settling basins. Means are provided to perform any required tests or
analyses required by the TPDES permit. The nonradioactive liquid effluent would be
discharged to the MCR through a new/or existing permitted outfall(s).

3.6.3.3 Hazardous Wastes
Hazardous wastes are wastes with properties that make them dangerous or potentially
harmful to human health or the environment, or that exhibit at least one of the following
characteristics: ignitability, corrosivity, reactivity, or toxicity. Federal Resource
Nonradioactive Waste Systems
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Conservation and Recovery Act regulations govern the generation, treatment, storage,
and disposal of hazardous wastes.
STP currently generates small quantities of hazardous wastes and has been classified
as a small quantity generator. Wastes are stored temporarily (maximum of 180 days)
on site and periodically disposed of at a permitted disposal facility. All hazardous
wastes activities are performed in compliance with federal regulations and STPNOC
waste-handling procedures. STPNOC has procedures in place to minimize the impact
in the unlikely event of a hazardous waste spill. The treatment, storage, and disposal
of wastes generated by construction and operation of STP 3 & 4 would be managed
as current wastes are managed at STP 1 & 2. The status of STP as a small quantity
generator would be revised, if necessary, based on any additional waste generated
from STP 3 & 4.

3.6.3.4 Mixed Wastes
Mixed waste contains hazardous waste and a low-level radioactive source, special
nuclear material, or byproduct material. Federal regulations governing generation,
management, handling, storage, treatment, disposal, and protection requirements
associated with these wastes are contained in the Code of Federal Regulations, Title
10 (Energy) and Title 40 (Environmental Protection Agency). Mixed waste is generated
during routine maintenance activities, refueling outages, health protection activities,
and radiochemical laboratory practices. Few disposal facilities are permitted to accept
mixed wastes. Therefore, waste minimization is critical. STPNOC employs a
comprehensive expendable material control program that includes measures to
minimize the creation of mixed waste.
Through aggressive waste minimization procedures and techniques, STP 1 & 2 has
not generated mixed wastes for several years. The treatment, storage, and disposal of
mixed wastes, if any, generated by STP 3 & 4 would be managed in the same manner
as is currently done for STP 1 & 2.

3.6.3.5 Liquid and Solid Effluents
Nonradioactive solid wastes include typical industrial wastes such as metal, wood, and
paper, as well as process wastes such as nonradioactive resins and sludge. STPNOC
ships waste oil, grease, electrohydraulic fluid, adhesives, liquid paint, and solvent for
fuel blending and thermal energy recovery. Used oils, diesel fuel, and anti-freeze
solutions are sent to a recycling vendor for reprocessing. Lead-acid batteries are
returned, when possible, to the original manufacturer for recycling or are shipped to a
registered battery recycler. In addition, STPNOC has an active paper and scrap metal
recycling program.
Nonradioactive solid waste that cannot be shipped for recycling is shipped for disposal.
Municipal-type waste is transported to an offsite landfill. Construction-related
noncombustible, inert debris, may be placed in the onsite landfill in accordance with
TCEQ regulations, or alternatively, disposed of offsite at a licensed facility. STPNOC
would apply similar waste management practices for STP 3 & 4.
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3.6.4 References
3.6-1

“(TCEQ 2005) Texas Commission on Environmental Quality, Permit to
Discharge Wastes under provisions of Section 402 of the Clean Water Act
and Chapter 26 of the Texas Water Code – Permit No. WQ0001908000,
Texas Pollutant Discharge Elimination System (TPDES)” Austin, Texas,
Reissued July 21, 2005 (Expiration date 12/01/09).

3.6-2

“(TCEQ 2003) Texas Commission on Environmental Quality, Permit to
Land Apply Sewage Sludge under provisions of Chapter 26 of the Texas
Water Code, Chapter 361 of Health and Safety Code, and Chapter 312 of
Texas Administrative Code– Permit No. 04523,” Austin, Texas, August 29,
2003.
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Table 3.6-1 Potential Water Treatment Chemicals for STP Units 3 & 4 [1]
Ammonium bisulfite
Antifoam
Biocide (Sodium Bromide)
Boric Acid
Calcium hypochlorite
Coagulant
Corrosion Inhibitors
(Ethanolamine, sodium
metaborate, sodium nitrite)
Dispersant
Hydrazine
Lithium Hydroxide

Molluscide (quaternary amine)
Phosphate
Polymers
Sodium bisulfite
Sodium chloride
Sodium Hydroxide
Sodium Hypochlorite
Sulfuric Acid
Tolytriazole
Zinc

Source: STP Units 1 & 2
[1] Based on chemicals now used in STP 1 & 2. This list is representative, not definitive.
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Table 3.6-2 TPDES Permit Effluent Limitations for STP Plant Effluent Discharges [1]
Limitation (units)
Parameter

Daily Average

Daily Maximum

144 (MGD)

200 (MGD)

6.0-9.0 (s.u.)

6.0-9.0 (s.u.)

95 (°F)

97 (°F)

Total residual chlorine

NA

0.05 (mg/l)

Total suspended solids

30 (mg/l)

100 (mg/l)

Total suspended solids
(sanitary only)

20 (mg/l)

45 (mg/l)

Total residual chlorine
(sanitary only)

1 (mg/l) (minimum after
20 min.)

NA

Oil and grease

15 (mg/l)

20 (mg/l)

Biological oxygen
demand (5-day)

20 (mg/l)

45 (mg/l)

Iron, total

1 (mg/l)

1 (mg/l)

0.5 (mg/l)

1 (mg/l)

Flow (limits apply to
Outfall 001 only)
pH
Temperature

Copper, total

MGD – million gallons per day
s.u. – standard units
NA – not applicable
mg/l – milligrams per liter
Outfall 001 is the only permitted outfall that does not discharge to the MCR. The monitoring requirements
for Outfall 001 include flow (outfall discharge and Colorado River flow, temperature, pH, and total residual
chlorine).
[1] Currently permitted limitations for STP 1 & 2. These limits are anticipated for STP 3 & 4.
Source: Reference 3.6-1
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Table 3.6-3 Annual Emissions (lbs/year) from Diesel Generators, and Combustion Turbine
Associated with One ABWR Reactor
Pollutant
Discharged

Diesel Generators
(lbs/year) [1]

Combustion
Turbine (lbs/year)
[2]

Particulates

1,230

22

Sulfur Oxides

4,608

1,912

Carbon Monoxide

4,600

912

Hydrocarbons

3,070

58

28,968

2,016

Nitrogen Oxides
[1] Emissions based on 4 hrs/month operation duration
[2] Emissions based on 4 hrs/month operation duration
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Figure 3.6-1 Potable and Sanitary Water System - Typical
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3.7 Power Transmission System
This section identifies the components and activities necessary to complete an
interface between STP 3 & 4 and STP 1 & 2 and ties to the regional power grid. These
components include:
(1)

A new 345kV switchyard for STP 3 & 4

(2)

A 345kV tie-line from STP 1 & 2 to the new 345kV switchyard

(3)

Five existing transmission lines that are redirected into the STP 3 & 4 345kV
switchyard

The activities will primarily involve construction on the STP site property, except for the
upgrading of two existing transmission lines that lead towards the Hillje substation.

3.7.1 Power Transmission System Components
The following describes the power transmission system components, system
component ownership, and the applicable state of Texas regulations governing
transmission system design, construction, and operations.

3.7.1.1 System Components
Nine existing regional 345kV transmission lines connect to the STP 1 & 2 switchyard.
Transmission configuration maps showing the STP site and region are included in
Figures 3.7-1, 3.7-2, 3.7-3, and 3.7-4. The power transmission system for STP 3 & 4
uses five of the nine 345kV power transmission lines that now connect to STP 1 & 2.
The air-insulated 345kV breaker-and-a-half STP 3 & 4 switchyard interconnects the
STP 3 & 4 generating units to the transmission lines. Refer to Figure 3.7-5 for
transmission configuration for both STP 1 & 2 and STP 3 & 4.
One transmission line connecting STP 3 & 4 to the offsite power transmission system
is the Blessing 44 345kV power transmission line, which currently connects the STP 1
& 2 switchyard to the Blessing Substation. The only modifications to the Blessing 44
345kV power transmission line would be the construction on the STP site to redirect
this transmission line to the STP 3 & 4 switchyard and its use as part of the tie-line
between the STP 1 & 2 switchyard and the STP 3 & 4 switchyard.
There will be one underground 345kV power line that runs east from the STP 3 & 4
switchyard and interconnects on STP property to an existing 345kV overhead
transmission line designated as Dow 27. All of these modifications will be on the STP
site.
The three remaining transmission lines connecting to STP 3 & 4 run northwest toward
the Hillje substation on an existing 400-foot-wide right-of-way that they also share with
three existing transmission lines that will continue to connect to STP 1 & 2. Two of the
six existing transmission lines will be upgraded over the approximate 20 miles from the
STP site to the Hillje substation. In the upgrades, the conductors of the two
transmission lines from the STP site to the Hillje substation will be replaced with
conductors appropriate to accommodate the additional load as a result of STP 3 & 4.
Power Transmission System
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Some of the transmission line towers also will be replaced as necessary to support the
replacement conductors. No new rights-of-way would be required off the STP site.

3.7.1.2 Transmission Line Owners’ Work Activities and Responsibilities
The owners and operators of the five transmission lines are identified in Table 3.7-1.
The work to upgrade two of the lines will be the responsibility of American Electric
Power (AEP) and CenterPoint Energy (CNP), which are the transmission service
providers that own these transmission lines.
AEP will take the lead role to plan with CNP the construction activity to upgrade their
respective transmission lines. AEP will continue to operate and maintain their
respective transmission lines after they are upgraded. STPNOC understands that the
detailed design and construction will be done close to the time the upgrades need to
be in service, and likely not before 2011.
Transmission service providers in the Electric Reliability Council of Texas (ERCOT)
region are subject to regulations of the Public Utility Commission of Texas (PUCT) that
require new transmission facilities or interconnections to use the alternative means of
providing the transmission service that are least costly, operationally sound, and
relieve the transmission constraint at least as effectively as would additional
transmission facilities. (Reference 3.7-1). In accordance with PUCT requirements, an
interconnection study was prepared by the transmission service providers in 2007
regarding power transmission options for STP 3 & 4. (Reference 3.7-2). This power
transmission system description is based, in large part, on the TSP’s study.
The PUCT regulations provide that PUCT review is not necessarily required for
rebuilding, replacing, or respacing of structures along an existing route of the
transmission line or bundling of conductors or reconductoring of an existing
transmission facility, when no additional right-of-way is required. (Reference 3.7-1).
Nevertheless, the PUCT regulations impose standards of construction and operation
of transmission facilities, which state that rebuilding, upgrading, or relocation of
existing electric transmission facilities shall comply with the PUCT standards of
construction and operation, and that in determining standard practice, the PUCT shall
be guided by the provisions of the American National Standards Institute,
Incorporated, the National Electrical Safety Code (NESC) (Reference 3.7-3), and such
other applicable codes and standards that are generally accepted by the industry,
except as modified by PUCT. AEP and CNP are required to construct, install, operate,
and maintain their respective transmission lines in accordance with the NESC, and in
such manner to best accommodate the public. In rebuilding or upgrading existing
electric transmission facilities, AEP and CNP are directed to implement mitigation
measures adapted to the specifics of each project in accordance with 16 TAC
25.101(d) (Reference 3.7-1), and may include such requirements as:




3.7-2

Selective clearing of the right-of-way to minimize the amount of flora and fauna
disturbed
Implementation of erosion control measures
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Reclamation of construction sites with native species of grasses, forbs, and shrubs.



Returning site to its original contours and grades.

All existing transmission service providers’ 345kV transmission lines are currently
constructed with steel towers to provide clearances consistent with the NESC
(Reference 3.7-3). Therefore, STPNOC anticipates that the transmission service
providers will construct the new 345kV towers for the transmission lines servicing the
STP 3 & 4 345kV switchyard using the utility standard-type steel towers with design
providing clearances consistent with the NESC. At a minimum, all clearances for highvoltage conductors above grade would equal or exceed present clearances. The
345kV transmission lines are bundle-type conductors in groups of two. This conductor
configuration will be implemented for the new transmission lines. Transmission lines
crossing roads and railroads will comply with the NESC requirements. The design of
all existing towers includes grounding methods with either ground rods or a
counterpoise ground system. It is anticipated that all new transmission line towers will
be grounded using the same grounding methods.
The addition of STP 3 & 4 will not require any significant changes to the current
practices for maintenance of the rights-of-way, including vegetation management for
the transmission system.

3.7.2 Switchyard Description
The STP 3 & 4 345kV switchyard will be provided to accommodate the new units. The
location of this new switchyard will be on the STP site approximately 650 feet north of
STP 3 & 4. The design of the switchyard will be consistent with a standard breakerand-a-half scheme, and will include seven bays in the configuration. The STP 3 & 4
switchyard is shown on Figure 3.7-5.
The physical arrangement of the STP 3 & 4 345kV switchyard will accommodate space
for servicing STP 3 & 4 and the tie-ins to the existing outgoing transmission lines from
STP 1 & 2. The existing transmission lines and switchyard presently servicing STP 1
& 2 will require modification to facilitate the tie-ins and interface with the new STP 3 &
4 switchyard.
The STP 3 & 4 Main Power Transformers and the Reserve Auxiliary Transformers tielines head north and connect to the STP 3 & 4 switchyard as shown on Figure 3.7-5.

3.7.3 References
3.7-1

Texas Administrative Code, Chapter 16, Section 25.101(d), and 25.195(c).

3.7-2

“Interconnection Study for New Generation in Matagorda County,”
American Electric Power Service Corporation, CenterPoint Energy
Houston Electric, LLC, CPS Energy, and Austin Energy, Interim Report for
Generation 15INR008, June, 2007.

3.7-3

National Electrical Safety Code (NESC 2005).
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Table 3.7-1 STP 3 & 4 Transmission Line Owners
Transmission Line

Ownership

Nominal Rating

CPS Energy

345kV

Hillje 44

CNP

345kV

White Point 39

AEP

345kV

DOW 27

CNP

345kV

Blessing 44

AEP

345kV

Elm Creek 27

Source: Reference 3.7-2
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Figure 3.7-1 345kV Transmission Configuration Map
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Figure 3.7-2 Topographic Map of 345kV Transmission Line
(Blessing SE Quadrangle)
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Figure 3.7-3 Topographical Map of 345kV Transmission Line
(Blessing Quadrangle)
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Figure 3.7-4 Topographic Map of 345kV Transmission Line
(Markham Quadrangle)
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Figure 3.7-5 345kV Transmission Configuration for STP 1 & 2 and STP 3 & 4
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3.8 Transportation of Radioactive Materials
Operation of STP 3 & 4 would require transportation of unirradiated fuel, irradiated fuel
(spent nuclear fuel), and radioactive waste. The subsections that follow describe
transportation of these three types of radioactive materials. Solid low-level radioactive
waste is the only type of radioactive waste associated with STP 3 & 4 that would be
transported offsite. Section 3.2 discusses the fuel including its enrichment and burnup.
Section 5.11 provides an analysis of the radiological impacts from transportation of
these materials. Section 7.4 addresses radiological transportation accidents.

3.8.1 Transportation of Unirradiated Fuel
Transportation of new fuel assemblies to the STP site from a fuel fabrication facility
would be in accordance with DOT (Department of Transportation) and NRC
regulations. Based on a reference ABWR DCD core of GE P8x8R fuel, the initial fuel
loading would consist of 872 fuel assemblies for one ABWR. On an annualized basis,
refueling would require an average of 244 fuel assemblies for one ABWR. The fuel
assemblies would be fabricated at a fuel fabrication plant and shipped by truck to the
STP site. The details of the container designs, shipping procedures, and
transportation routings would be in accordance with DOT (49 CFR 173 and 178) and
NRC (10 CFR 71) regulations and depend on the requirements of the suppliers
providing the fuel fabrication services. The truck shipments would not exceed 73,000
pounds as governed by Federal and State gross vehicle weight restrictions.

3.8.2 Transportation of Irradiated Fuel
Spent fuel assemblies would be discharged from the reactor core and sent to the spent
fuel pool of each unit for a minimum of five years, allowing for decay of short half-life
isotopes. Each ABWR unit would have a spent fuel pool with capacity for 270% of the
reactor core, a minimum of 2354 fuel assemblies. This is sufficient for at least six years
of fuel discharges (based on annual refueling) plus margin for a full core offload. After
the sufficient decay period, the fuel would be removed from the spent fuel pool and
packaged in approved casks for transport. The spent fuel would be transferred to an
independent spent fuel storage installation or an offsite disposal facility. Packaging of
the fuel for offsite shipment would comply with applicable DOT (49 CFR 173 and 178)
and NRC (10 CFR 71) regulations for transportation of radioactive material. By law,
DOE is responsible for spent fuel transportation from reactor sites to a repository
(Nuclear Waste Policy Act of 1982, Section 302) and would make the decision on
transport mode.

3.8.3 Transportation of Radioactive Waste
As described in Section 3.5, low-level radioactive waste would be packaged to meet
transportation and disposal site acceptance requirements. Packaging of waste for
offsite shipment would comply with applicable DOT (49 CFR 173 and 178) and NRC
(10 CFR 71) regulations for transportation of radioactive material (Reference 3.8-1).
Waste would be shipped directly to a disposal facility or to a licensed commercial
facility for processing prior to disposal. Sufficient onsite storage would be provided for
at least six months production of radioactive waste. An onsite staging facility would
provide additional storage capacity in the event waste was transported offsite for
Transportation of Radioactive Materials
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processing and then returned to the STP site for storage pending availability of
disposal capacity. Radioactive waste would be shipped to and from the STP site by
truck.

3.8.4 References
3.8-1

3.8-2

“STPEGS Updated Final Safety Analysis Report, Units 1 and 2,”
Revision 13.
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3.9S Construction Activities
As discussed in Section 1.1, STP is developing a combined license (COL) application
for the construction and operation of two new units at the STP site. Although a
description of construction activities in the Environmental Report (ER) is not required
in accordance with NUREG-1555, STP has elected to provide a description of
construction activities for STP 3 & 4. The description of activities is pertinent to
addressing potential impacts of plant construction as discussed in Chapter 4.
STPNOC anticipates site activities will be performed in the following sequence:








Planning and exploration activities will include such site activities as soil
boring/sampling and monitoring wells or additional geophysical borings as allowed
by 10 CFR 50.10(a)(2) and the removal and/or relocation of existing facilities in the
new plant footprint.
Site preparation activities will include installation of temporary facilities,
construction support facilities, service facilities, utilities, docking and unloading
facilities, excavations for facility structures and foundations, the installation of a
slurry wall around the entire excavation, and construction of structures, systems
and components (SSCs) that do not constitute construction activities as defined by
10 CFR 50.10(a)(1).
Subsurface preparation, placement of backfill and concrete within an excavation,
and installation of foundations prior to the issuance of the COL .
Construction activities will include the major power plant construction activities
under the COL.

For the purposes of analysis in the ER, STPNOC will assume a construction schedule
based on providing additional electric generation in 2015 (STP 3) - 2016 (STP 4). The
description of site preparation and construction activities in this section will assume
that construction on STP 3 will begin following the site preparation for STP 3 & 4, and
construction of STP 4 will begin 12 months following commencement of STP 3
construction. The schedule assumes a 12-month duration for site preparation
activities, with the start of major power plant construction activities after the COL is
issued. A time period of 45 months from issuance of the COL to fuel load is assumed
for STP 3, six months from fuel load to commercial operation for STP 3, and 12 months
between start of commercial operation of STP 3 & 4.
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If the time between construction starts on the two units is extended, the overall
construction time will be extended. The duration of sequential construction of STP 3 &
4 is estimated to be approximately seven and one-half years (which includes activities
prior to and following issuance of the COL). STPNOC believes this to be a realistic
construction schedule scenario.
STPNOC also plans to provide temporary construction fabrication facilities and
laydown space for staging of long lead-time module components to support the
construction schedule. These components will be assembled on site into modules .
The impacts from locating these facilities on site are evaluated as part of this ER.

3.9S.1 Construction Procedures and Processes
As part of the overall construction program for STP 3 & 4, procedures and processes
are necessary to ensure protection of the local environmental conditions during
construction. These procedures and processes include developing a construction
environmental controls plan, which is discussed in the following paragraphs.

3.9S.1.1 Construction Environmental Controls Plan
The construction environmental controls plan contains descriptions of the
environmental management controls that will be used at the STP site to assist in
meeting the overall environmental management objectives for the project.
The processes for achieving these objectives include:


Summary Matrix of Environmental and Permit Requirements for Construction
A summary matrix of environmental requirements for construction will be prepared
for the relevant construction phase environmental requirements. The summary will
include a listing of the specific permit requirements for STP 3 & 4, the titles of the
individuals responsible for ensuring compliance with each requirement, and the
calendar or scheduled activity start dates by which compliance with each
requirement must be completed and the current status of each action item. Section
1.2 generally describes the permits required for construction.



Environmental Awareness Training
Environmental awareness training will be required as part of the site orientation for
all construction personnel. The type of training will be based on the need and types
of job function at the site. The training will be provided before construction
personnel will perform work at the STP site. The training would be based on the
environmental requirements applicable to STP 3 & 4 and will cover such topics as
general site maintenance, erosion and sediment control, protection of sensitive
areas, hazardous material/waste handling, and spills prevention and response.
The training sessions would stress the importance of maintaining “environmental
awareness” as part of the employee's everyday duties. Environmentally sensitive
areas on and adjacent to the site, as well as construction exclusion zones, would
be described and located on project drawings.



3.9S-2
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Periodic site environmental compliance reviews/coordination meetings between
site project personnel would be conducted to discuss current and future
construction work activities as they relate to maintaining environmental
compliance. The meeting would also provide a forum to discuss and resolve any
outstanding environmental corrective actions/issues.


Environmental Compliance Inspections and Documentation
Periodic environmental compliance field inspections of construction activities
would be performed by STP personnel. The field inspections would be conducted
and documented to confirm that the site activities remain in compliance with the
applicable environmental requirements for the project. Onsite areas/activities
covered during the inspections include:
–

Adherence with approved clearing limits, buffers, and exclusion zones.

–

Adequate installation and maintenance of erosion and sediment control
measures.

–

Correct implementation of required mitigation measures for work in and around
environmentally sensitive resources as discussed in Section 4.6 (e.g.,
wetlands, rivers and streams, potential archeological sites).

–

Proper solid waste management activities (e.g., sufficient number of trash
containers, waste segregation, use of designated storage areas, labeling).

–

Proper hazardous materials management activities (e.g., stored to minimize
spills, reduce exposure, prevent fires/explosions).

–

Implementation of fugitive dust control measures (e.g., watering roads,
covering truck loads).

Environmental inspection reports would be used to document the results of each
site inspection and to note and describe any areas of concern requiring corrective
actions.

3.9S.2 Environmental Procedures
Although current STP site environmental procedures address regulatory and permit
requirements, additional permit requirements, including those of air quality, will, as
appropriate be incorporated that address specific measures for mitigation of
environmental impacts during the construction phase. Various types of environmental
procedures for the construction of STP 3 & 4 are discussed in the following
paragraphs.

3.9S.2.1 Noise and Vibration
Procedures related to mitigating noise and vibration impacts from construction
activities will include measures such as restricting noise and vibration generating
activities to daylight hours, prohibiting construction activities from specific roads and
neighborhoods, use of less vibration producing equipment and/or methods (e.g.,
Construction Activities
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dampeners, staggering activities), and verifying that noise control equipment on
vehicles and equipment is in proper working order. Notifications to regulatory agencies
and nearby residents regarding atypical noise and vibration events (e.g., pile driving,
steam/air blows) will, as appropriate, also be performed.

3.9S.2.2 Air Quality (Fugitive and Vehicular Emissions)
Air quality protection procedures will describe the techniques that would be used to
minimize the generation of fugitive dust from construction activities and reduce the
release of emissions from construction equipment and vehicles. Fugitive dust control
measures such as watering of roads, covering truck loads and material stockpiles,
reducing materials handling activities, and limiting vehicle speed are typically required.
Visual inspection of emission control equipment is also a common requirement.

3.9S.2.3 Erosion and Sedimentation Control
Erosion and sedimentation control procedures will describe the measures to be taken
during the course of construction. These measures will cover temporary and
permanent measures and all relevant detailed engineering drawings illustrating the
permanent plant design. Depending on conditions and permit requirements for
construction of STP 3 & 4, the information will include:


Clearing limits and maintenance of existing vegetative cover



Site grading



Topsoil stripping and stockpiling





3.9S-4

Temporary erosion controls (e.g., silt fencing, mulching, erosion control blankets,
temporary seeding)
Permanent erosion controls (e.g., reestablishing natural drainage patterns,
vegetated swales, permanent seeding/plantings)



Check dams, rip-rap, retention/detention basins, and sediment barriers



Slope restoration and protection



Roads and equipment crossings



Maintaining drainage patterns
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3.9S.2.4 Construction Storm Water Management
Construction storm water management procedures would be established to describe
the measures used to manage storm water runoff from construction areas and to
prevent and/or minimize contamination of storm water due to project activities (e.g.,
hazardous material storage, waste management, material stockpiles).
Upon completion of the detailed design, the temporary and permanent storm water
management measures will be addressed in the STP 3 & 4 Erosion and Sediment
Control Plan and Storm Water Management Plan. These plans and the relevant
detailed design drawings will be referenced therein, and will address the erosion and
sedimentation control measures to be used to control storm water runoff and to prevent
and/or minimize contamination of storm water from construction activities.

3.9S.2.5 Protection of Sensitive Resources
Procedures will be established to describe the mitigation measures for environmentally
sensitive resources either within the STP site or in the immediate surrounding areas
that have the potential to be adversely impacted during construction. These areas
have been identified during preconstruction surveys of the site area as part of the
overall development and permitting effort. Mitigation measures, if any required will be
addressed under the STP 3 & 4 permits as discussed in Section 1.2.
The following lists some environmentally sensitive resources that could be
encountered during construction activities at the STP site, along with the typical
mitigation measures required to eliminate and/or minimize impacts on the resources.


Wetlands — Primary mitigation measure is avoidance, based on preconstruction
surveys and installation of exclusion fencing. Some activities could require
temporary impacts to wetlands. These impacts will be mitigated by following permit
conditions that will, as appropriate, include:
–

Reduced clearing limits and preservation of existing vegetative cover

–

Maintenance of existing drainage patterns

–

Prohibitions/restrictions on equipment and vehicular travel

–

Prohibition of maintenance/refueling near wetland boundaries

The requirements for restoring disturbed areas would also be addressed.


Rivers and streams — Primary mitigation measure is avoidance through
installation of exclusion fencing. Mitigation measures for direct impacts to
waterways (e.g., crossing of a pipeline, constructing an access road, installing
discharge pipe) could be spelled out in permits. Mitigation measures will, as
appropriate, include the following:
–

Limits on the length of time of the disturbance

–

Seasonal limits and restrictions for in-water work

Construction Activities
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–

Reduced clearing limits and preservation of existing vegetative cover near the
stream banks

–

Installing only specified crossings (e.g., mat bridges)

–

Using silt curtains and other sediment transport barriers

–

Restrictions on fill activities and materials

–

Restoring stream beds, banks, and natural vegetation

Areas of special status wildlife habitats or vegetation — Primary mitigation
measure is avoidance, based on preconstruction surveys, establishment of buffer
zones, and installation of exclusion fencing. In rare instances, construction
activities could inadvertently encounter special status wildlife species, their habitat,
or vegetation, in which case work in the immediate area would be halted and
appropriate state agency officials and/or environmental consultants would be
contacted to determine proper mitigation measures so that work may resume.
Archeological/cultural resource areas — Primary mitigation measure is avoidance
based on preconstruction surveys, establishment of buffer zones, and installation
of exclusion fencing. In rare instances, construction activities could inadvertently
encounter buried archeological/cultural resources, in which case work in the
immediate area would be halted and archeological experts (such as representative
from the State Historical Preservation Office) would be contacted to determine
proper mitigation measures so that work may resume.

3.9S.2.6 Unanticipated Discoveries
Procedures addressing unanticipated discoveries have been developed to describe
the process to be followed in the event such discoveries are made during construction.
The procedures address on and offsite notifications. Unanticipated discoveries could
include:


Contaminated or suspect soils and groundwater



Drums and tanks



Building foundations



Cultural artifacts



Bones

In the event this occurs, procedures require that construction be stopped immediately
and the situation be reported to management. For unanticipated discoveries that could
be immediately hazardous to human health, the site safety representative would also
be immediately notified. Additional investigations, sampling, analysis, and notifications
to appropriate agencies will be made as appropriate.
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3.9S.2.7 Hazardous Materials Management
The hazardous materials management procedures will describe the management
program that would be implemented and how petroleum products and chemical
substances (termed “hazardous materials”) will be managed to minimize the potential
for threats to human health and the environment. The management program will
address the need for Material Safety Data Sheets for all materials brought on site, and
county, as well as state-specific requirements, regarding handling, storage, use, and
disposal.

3.9S.2.8 Solid Waste Management (Hazardous/Nonhazardous Wastes)
Solid waste management procedures will be used to describe the management
program for handling construction wastes generated at the site. The management
program will address nonhazardous wastes and hazardous wastes through separate
procedures. In all cases, the management program will be compliant with the relevant
environmental requirements including county and state-specific waste handling and
transportation practices and approvals, waste minimization activities, and offsite
recycling of certain common construction wastes (e.g., used oil, antifreeze, scrap
metal, wood).

3.9S.2.9 Asbestos and Lead-Based Paint
In the event that hazardous materials are encountered such as asbestos, asbestoscontaining material, and lead-based paint, a process would be established to address
the county and state-specific regulatory requirements (e.g., TCEQ requirements) for
containment and/or removal of such materials by trained, authorized personnel. Sitespecific procedures would also address regulations governing the overall management
of the removal and abatement work including:


Prework notifications



Removal by certified contractors



Handling prior to disposal



Transport to and disposal at licensed facilities



Post-work closure reports

3.9S.2.10 Spill Prevention and Response
The spill prevention and response procedures will address how to manage all
hazardous materials and wastes in such a manner to prevent releases and to minimize
the potential for threats to human health and the environment in the event of a release.
The management program will address the need for secondary containment, spill
response materials, spill thresholds for reporting the release to the environment (e.g.,
reportable quantities), emergency response actions, and notification requirements for
project personnel and county/state agencies.
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3.9S.2.11 Cleanup and Restoration
Procedures will be established to describe the requirements for cleanup and
restoration of the STP site and any other areas used during construction (e.g., offsite
laydown yards). Contractors will clean up and remove unused construction materials
and debris, restore all surface (e.g., swales, roads, fences, gates, walls) and
subsurface (e.g., drainage tiles, wells, utilities) features in accordance with permit
requirements, and adhere to the requirements regarding permanent stabilization,
including revegetation of disturbed areas.

3.9S.3 Site Preparation Activities
The site preparation activities and approximate durations are described in the following
sections. Beginning site preparation activities 12 months before the first major
construction activity allows time for STPNOC to acquire the necessary permits (as
discussed in Section 1.2), install temporary facilities (e.g., storage warehouses,
concrete batch plant), relocate items within the STP 3 & 4 footprint, stage equipment,
begin module assembly, and complete preparation activities to support power plant
construction. These types of activities are intended to prepare the site for construction
of STP 3 & 4. Typical construction activity durations are summarized in Table 3.9S-1.

3.9S.3.1 Installation and Establishment of Environmental Controls
The construction activities will comply with federal, state, and local environmental
regulations and permit requirements. In addition, best management practices, such as
silt fencing, will be used to minimize impacts during preconstruction, and construction
activities will be performed in accordance with the Construction Environmental
Controls Plan previously discussed in Subsection 3.9S.1.1.

3.9S.3.2 Road and Rail Construction
Construction access to the STP site will be via a paved road, Farm-to-Market (FM) 521.
The construction traffic will minimize disruption of existing traffic patterns by entering
the site from the north where FM 1468 meets FM 521, or via the west entrance to the
plant property from FM 521. The existing STP 1 & 2 traffic will continue to enter from
the east entrance off FM 521. To the extent practical, STPNOC will use the existing
site road system and drainage systems installed during construction of STP 1 & 2
which are still in use. The existing drainage ditch that runs east and west through the
STP 3 & 4 footprint, north of the existing switchyard, will be relocated to accommodate
the new units. The new switchyard for STP 3 & 4 will be located north of the newly
relocated drainage ditch, and a road system into the switchyard will be built.
A heavy haul route approximately 2-1/2 miles long will be built on site to support the
transport of heavy modules and components from the existing heavy haul route from
the barge slip. Adequate temporary traffic surfacing will be installed, as needed, as part
of the heavy haul route. A tie-in to the existing haul route near the Security Department
firing range will be constructed and the new section of heavy haul route will run north
and east around the existing essential cooling pond, under the high-voltage
transmission lines, then south into the STP 3 & 4 power block to the construction
laydown and fabrication areas. Temporary construction parking lot, construction
3.9S-8
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laydown and fabrication areas will be cleared, grubbed, graded, and graveled or paved
with a road system to accommodate the site construction traffic. The existing rail line
on site will be upgraded and the route to Buckeye, Texas will be reestablished. The
upgrades will include the installation of new ballast or rail sections on the existing rail
bed. Figure 3.9S-1 depicts the construction utilization plan, along with plant access
roads, heavy haul roads, and other construction planning features.

3.9S.3.3 Security Construction
Security features will be installed during the early part of site preparation activities.
Security structures will include access control points, fencing, lighting, physical
barriers, and guardhouses.

3.9S.3.4 Temporary Utilities
Temporary utilities will include aboveground and underground infrastructure for power,
communications, potable water, wastewater and waste treatment facilities, fire
protection, and for construction gas and air systems. The temporary utilities will
support the entire construction site and associated activities, including construction
offices, warehouses, storage and laydown areas, fabrication and maintenance shops,
the power block, the batch plant facility, measuring and testing equipment, and
intake/discharge areas.

3.9S.3.5 Temporary Construction Facilities
Temporary construction facilities, including offices, warehouses (for receiving and
storage), temporary workshops, sanitary toilets, change, training, and personnel
access facilities (i.e., locker rooms) will be constructed. The site of the concrete batch
plant will be prepared for aggregate unloading and storage, and the cement storage
silos and the concrete batch plant will be erected.

3.9S.3.6 Laydown, Fabrication, Shop Area Preparation
Activities to support preparation of the laydown, fabrication, and shop areas include:


Performing construction survey to establish local coordinates and benchmarks for
horizontal and vertical control



Grading, stabilizing, and gravel laydown areas



Installing construction fencing





Installing shop and fabrication areas including the concrete slabs for formwork
laydown, module assembly, equipment parking and maintenance, fuel and
lubricant storage, and rigging loft
Installing concrete pads for cranes and crane assembly

3.9S.3.7 Clearing, Grubbing, and Grading
Temporary spoils, borrow, and topsoil storage areas will be established on the
northwest parts of the STP site property (Figure 3.9S-1). Clearing and grubbing of the
Construction Activities
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site will begin with the removal of vegetation. Topsoil will be moved to a storage area
(for later use) in preparation for excavation. The general plant area, including the
switchyard and Ultimate Heat Sink (UHS) areas will be brought to nominal postconstruction plant grade (approximate elevation of 34 ft above mean sea level) in
preparation for foundation excavation. Existing buried utilities in the site area will be
removed. The site utilization plans illustrates the areas to be cleared and graded.

3.9S.3.8 Underground Installations
Non-safety-related underground fire protection, water supply piping, sanitary system,
compressed air and gas piping, and electrical power and lighting duct bank will be
installed and backfilled.

3.9S.3.9 Unloading Facilities Installation
The existing rail line will be upgraded with adjacent construction laydown areas to
support receipt of the bulk commodities. A spur into the batch plant area to support
concrete materials unloading may also be installed during the upgrade. Concurrently,
any crane foundations will be placed, and a heavy lift crane will be erected.
The existing barge slip will also require upgrades to accommodate roll-on and roll-off
module receipt. Dredging of the river and slip area may also be required. Dredging of
the barge slip and Colorado River will be coordinated with the U.S. Army Corps of
Engineers under the existing permit (Section 1.2), and dredge material will be
deposited in existing dredged material disposal areas adjacent to the barge slip.

3.9S.3.10 Intake/Discharge Coffer Dams and Piling Installation
A permanent sheet pile cofferdam system will be installed on the east and west side of
the intake/discharge Main Cooling Reservoir (MCR) north separation dike for the new
circulating water intake structure and associated piping. A temporary cofferdam will
also be driven on the interior of the MCR embankment to facilitate the installation of
the discharge structure.
Excavation and dredging of the intake structure, pump house erection, and the
installation of mechanical, piping, and electrical systems will follow the sheet pile
installation, bracing system, and dewatering, and will continue through site preparation
into plant construction. Excavated and dredged material will be transported to an
onsite spoils area located outside the boundaries of designated wetlands in the
southwest portion of the plant property.

3.9S-10
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3.9S.3.11 Power Block Earthwork (Excavation)
The power block consists of an area footprint encompassing the Nuclear and Turbine
Island Building areas, which include the following major buildings for each unit:


Reactor Building



Control Building



Radwaste Building



Service Building



Turbine Building

The mass excavation of the power block areas will occur in two stages (STP 3 followed
by STP 4) as part of site preparation activities for STP 3 &4. The deepest excavations
in the power block area are for the Reactor Buildings, approximately 94 feet below
nominal post-construction plant grade. The Reactor Buildings will be over-excavated
10 feet deeper and 10 feet wider than the underside of foundation and replaced with
structural fill (concrete). The next deepest excavations are for the Control Buildings at
78 feet below nominal post-construction plant grade. The Control Buildings will be
over-excavated 2 feet and replaced with structural fill (concrete) below the underside
of foundation. The Radwaste Buildings will be excavated approximately 71 feet below
nominal post-construction plant grade. The Radwaste Buildings will be over-excavated
2 feet and replaced with structural (concrete) fill below the underside of the foundation.
The Turbine Buildings excavation is a stepped structure and varies in elevations with
the lowest being 73 feet below nominal post-construction plant grade with 2 feet of
over-excavation replaced with structural fill (concrete). The circulating water piping
excavation areas are approximately 23 feet below grade. The UHS Basins and pump
houses are a stepped excavation down to 64 feet below nominal post-construction
plant grade at the deepest point. The Service Buildings are a stepped excavation down
to 84 feet below nominal post-construction plant grade at the deepest point. Other yard
building and tank foundation excavations are relatively shallow.
An extensive well point dewatering system including a slurry wall will be installed
around the STP 3 & 4 excavation boundary before the mass excavation begins. The
dewatering system is intended to route the extracted well water to the MCR in
compliance with the Construction Environmental Plan. During the excavation, slope
protection and retaining wall systems will be installed. Ditches and/or dikes will be
constructed around the excavation areas to prevent surface water/runoff from entering
the work area. Drainage sumps and/or well points will be installed at the bottom of the
excavations from which surface drainage and/or accumulated groundwater will be
pumped to a storm water discharge point that will route the water to collection delay
basins to filter out turbidity and solids. Excavated material will be transferred to the
spoils and backfill borrow storage areas. Acceptable material from the excavation will
be stored and reused as structural backfill.
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In accordance with Regulatory Guide 1.165 (Reference 3.9S-1), the open excavations
will be geologically mapped and the NRC will be notified when the excavations are
open for inspection.

3.9S.3.12 Module Assembly
The ABWR design requires a high degree of modularization. The steel module
components in the nuclear island will be fabricated offsite, shipped to the site via rail,
truck, or barge and will be assembled into complete modules prior to setting in the
power block. The module component rail shipments will arrive in sections with
dimensions up to 12 feet (H) x 12 feet (W) x 80 feet (L), weighing up to 80 tons.
Shipment by truck over the road would arrive in sizes up to 8 feet (H) x 8 feet (W) x 40
feet (L), weighing up to 20 tons. Modules weighing up to 1000 tons will arrive by barge,
be transported to the power block area, and offloaded in fabrication assembly areas.
The assembly of the component panels into complete modules on site will begin during
the site preparation phase. The Reactor Building base mat reinforcing module will be
the first module assembled during site preparation. The setting of completed
containment liner modules will occur upon receipt of the COL. The completion of early
module assembly is planned to coincide with the completion of STP 3 Reactor Building
base mat foundation.

3.9S.3.13 Power Block Earthwork (Backfill)
Backfill material will come from the concrete batch plant, qualified onsite borrow pits,
or qualified offsite sources. The backfill will be installed up to the building’s foundation
grades in over-excavated areas, and would continue around foundations upward as
the buildings rise from the excavation up to plant grade.

3.9S.3.14 Reactor Building Base Mat Foundation
Once the subsurface preparations are completed, the next sequential work operation
is the installation of foundations. The deepest foundations in the power block are the
Reactor Building base mat, which will be the first to be installed. The detailed steps
include:


Installing the grounding grid



Mud-mat concrete work surface



Reinforcing steel and civil, electrical, mechanical/piping embedded items (base
mat module), forming, concrete placement and curing.

3.9S.4 COL Construction Activities
Major power plant construction of safety-related structures, systems and components
will begin after issuance of the COL by the NRC. Each ABWR unit is a series of
buildings and structures with systems installed within the structures. Power plants are
constructed from the “bottom up” with elevations remaining open until the major
mechanical and electrical equipment and piping are placed on each elevation as the
civil construction continues upward. The five major buildings in each power block,
along with a brief description of finished elevation (above plant grade), follow:
3.9S-12
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The Reactor Building has eight major floor elevations and rises approximately 123
feet above plant grade.
The Control Building has six main floor elevations and rises approximately 35 feet
above plant grade.
The Turbine Building has seven main floor elevations and rises approximately 130
feet above grade.
The Radwaste Building has four main floor elevations and rises approximately 61
feet above grade.
The Service Building rises about 34 feet above grade.

Much of the commodity installation will consist of the setting of prefabricated
civil/structural, electrical, mechanical, and piping modules with field connections. The
balance of the field installations consists of bulk commodity installation. The estimated
construction duration for STP 3 & 4 from COL issuance to commercial operation of
STP 4 is approximately 66 months. The descriptions of major activities for the power
block buildings construction are discussed in the following subsections. Table 3.9S-1
summarizes the estimated construction durations for major power block construction
activities.

3.9S.4.1 Major Power Block Construction Descriptions
3.9S.4.1.1 Reactor Building
The Reactor Building has the longest construction duration. The Reactor Building,
which includes the containment vessel as an integrated structure, is a steel and
concrete structure with three floor elevations below plant grade, and five elevations
above grade with a footprint of approximately 198 feet by 188 feet. The major activities
associated with the Reactor Building construction following the base-mat foundation
placement include:


Erecting the reactor concrete containment vessel shell modules



Placing walls and slabs, and reactor pedestal



Installing the reactor pressure vessel, drywell and pool modules



Setting the polar crane



Setting the upper Reactor Building roof structure.

The mechanical, piping, HVAC, and electrical installations begin in the lower
elevations and continue to the upper elevations, as is also the case with each of the
other buildings.
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3.9S.4.1.2 Control Building
The Control Building is a concrete and steel structure with four floor elevations below
plant grade, and two floor elevations above plant grade with a footprint of
approximately 185 feet by 80 feet. The mechanical, piping, HVAC, and electrical
installations begin in the lower elevations and continue to the upper elevations.

3.9S.4.1.3 Turbine Building
The Turbine Building is a concrete and steel structure with a footprint of approximately
317 feet by 350 feet. The turbine building has two floors below grade and five floor
elevations above grade. The turbine building construction begins with the pedestal
base mat and buried circulating water piping installation. Installation of the pedestal
columns, condenser modules, and pedestal deck would then proceed. The building
exterior to the turbine pedestal would be erected, installation of the turbine building
crane and the exterior walls and roof installation would then occur. The mechanical,
piping, HVAC, and electrical installations begin in the lower elevations and continue to
the upper elevations. Construction then proceeds through the turbine/generator
erection.

3.9S.4.1.4 Radwaste Building
The Radwaste Building is a concrete and steel structure with a footprint of
approximately 153 feet by 243 feet with two elevations below grade and two levels
above grade. Construction of the Radwaste Building begins with base mat installation
and civil work will follow. After an initial period of civil work, installation of equipment,
piping, cable, and instrumentation occurs in parallel with the remaining civil work.

3.9S.4.1.5 Service Building
The Service Building is a steel and concrete structure with insulated metal siding and
a brick exterior above grade. It will have a footprint of approximately 168 feet by 156
feet with three elevations below grade and two levels above grade. Construction of the
Service Building begins with base mat installation. Civil work will follow. After an initial
period of civil work, installation of equipment, piping, cable, and instrumentation occurs
in parallel with the remaining civil work.

3.9S-14
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3.9S.4.2 Other Facilities
Other facilities to be constructed include:


The switchyard and installation of the main transformers



The simulator and training facility buildings



The circulating water intake and discharge structures



Safety-related tunnels



The UHS cooling towers



Basin and pump houses



Machine shop



Sewage treatment facility



Fire protection pump house



Makeup water treatment building



Various yard tanks

The common yard area construction occurs over a 57-month duration from the start of
site preparation. STP will acquire the necessary permits and authorizations to ensure
compliance with all applicable rules and regulations (see Section 1.2).

3.9S.5 Activities Associated with Construction
Construction activities will involve the movement of workers and construction
equipment. Construction shifts will commute to and from the site on local roads.
Deliveries to the construction site will be by truck, rail, or barge, and will normally occur
during daylight hours.
The installation contractors will have procedures in place for spill prevention, control,
and countermeasures to include the control of potential petroleum product leaks from
construction equipment, and remedial actions in the event of such a leak. Response to
major spills from construction equipment will also be addressed. Measures will be put
in place to control storm water discharges associated with construction activity. An
erosion, sedimentation, and pollution prevention plan specific to the construction
activities will be prepared.
During STP 3 & 4 site preparation and plant construction, air quality protection
procedures as discussed in Subsection 3.9S.2.2 are used to minimize and control the
generation of fugitive dust from construction activities and vehicular traffic. Fugitive
dust control measures such as watering of roads, covering truck loads and material
stockpiles, reducing material handling activities and limiting vehicle speed are
anticipated to effectively control fugitive dust generation during construction. The
Construction Activities
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power block construction area, laydown, and spoils storage areas, concrete batch
plants, and large parking lots are approximately 7000 feet from the site meteorological
towers. A heavy haul road is located within 1600 feet of the primary meteorological
tower and approximately 500 feet from the backup meteorological tower. Fugitive dust
generation from the aggregate surface of this roadway is expected to be minimal based
on the infrequent traffic, slow transportation speeds, and air quality protection
procedures discussed above. Therefore, no adverse impacts on the site
meteorological measurements due to plant construction generated dust are
anticipated.
Peak and attenuated noise (in dBA) levels are expected to be generated from
operations of construction equipment including earthmoving equipment, trucks,
cranes, portable generators, pile-drivers, pneumatic equipment, and hand tools. Table
3.9S-2 summarizes the expected noises from several types of anticipated construction
equipment to be used at STP.

3.9S.6 References
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Table 3.9S-1 Construction Activity Durations
Construction Activity
Installation and Establishment of Environmental
Controls

Approximate Duration
4 months (after the acquisition of
required permits and authorizations)

Road and Rail Construction

5 months

Security Construction

3 months

Temporary Utilities

6 months

Temporary Construction Facilities

9 months

Lay-down, Fabrication, Shop Area Preparation

5 months

Clearing, Grubbing, and Grading

9 months

Underground Installations

8 months

Unloading Facilities Installation

9 months

Intake/Discharge Coffer Dams and Piling
Installation

5 months

Power Block Earthwork (Excavation)

10 months

Module Assembly

15 months

Power Block Earthwork (Backfill)

5 months

Reactor Building Base Mat Foundation

5 months

Control Building Foundation

4 months

Radwaste Building Foundation

4 months

Turbine Building Foundation

4 months

Containment Building

45 months

Control Building

36 months

Turbine Building

44 months

Radwaste Building

30 months

Switchyard and Installation of the Main
Transformers

9 months

Administration, Simulator and Training Facility
Buildings

12 months (each building)

Circulating water intake and pump house

24 months

Ultimate Heat Sink Cooling Tower and UHS
Pump House

12 months

Yard Tanks

12 months

Construction Activities
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Table 3.9S-2 Peak and Attenuated Noise (in dBA) Levels
Expected from Operations of Construction Equipment

Source

Noise Level
(peak)

Distance from Source
50 feet

100 feet

200 feet

400 feet

Heavy trucks

95

84–89

78–83

72–77

66–71

Dump trucks

108

88

82

76

70

Concrete mixer

105

85

79

73

67

Jackhammer

108

88

82

76

70

93

80–89

74–82

68–77

60–71

107

87–102

81–96

75–90

69–84

96

76

70

64

58

Crane

104

75–88

69–82

63–76

55–70

Loader

104

73–86

67–80

61–74

55–68

Grader

108

88–91

82–85

76–79

70–73

Dragline

105

85

79

73

67

Pile driver

105

95

89

83

77

Forklift

100

95

89

83

77

Scraper
Dozer
Generator

Source: Reference 3.9S-2
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3.10S Workforce Characterization
In order to assess the environmental impacts of constructing and operating STP 3 & 4,
particularly with regard to the potential socioeconomic impacts discussed in ER
Sections 4.4 and 5.8, a description of the workforce required to construct and operate
the new power units is required, including how the workforce will change over the
course of construction, the availability of workers in the local area, and the potential for
worker relocation and commuting constraints.

3.10S.1 Construction Work Force
The construction workforce would consist of two components: (1) Field Craft Labor;
and (2) Field Nonmanual Labor. Field craft labor is the largest component of the
construction workforce, with approximately 79% of the field workforce makeup in
conventional Advanced Boiling Water Reactor (ABWR) nuclear plant construction. The
field craft labor force comprises civil, electrical, mechanical, piping, and
instrumentation personnel employed during the installation and startup of STP 3 & 4.
The field nonmanual labor makes up the balance of the construction workforce,
consisting of approximately 21%. The nonmanual labor force comprises field
management, field supervision, field engineers, quality assurance/quality control
(QA/QC), environmental, safety & health, and administrative/clerical staff.
Table 3.10S-1 illustrates the percent of the total work force for craft and field
nonmanual labor makeup representative of conventional ABWR nuclear power plant
construction.
It is assumed that 50% of the construction workforce would come from within a 50-mile
radius of the STP site. The remainder of the construction labor work force is assumed
to come from outside the 50-mile area.
The STP 3 & 4 construction will incorporate a number of large prefabricated modules.
Modularization shifts some of the work (and workforce) to another location that could
be outside the 50-mile radius of the site, and hence decrease the onsite construction
workforce and duration. The estimated construction duration and onsite workforce
presented assume a high degree of offsite fabrication.
The total onsite construction workforce for sequential construction of two units at the
STP site is estimated to be approximately 20 jobhours per kilowatt of generating
capacity. The schedule assumes 12 months for site preparation, 12 months for LWA
activities, and 45 months from COL issuance to Unit 3 fuel load, and 9 months for
startup. Unit 4 fuel load is scheduled 12 months after Unit 3 for a total schedule
duration of 90 months. Based on this schedule, the peak onsite construction workforce
for Units 3 & 4 is estimated to be 5,950 people. Table 3.10S-2 summarizes the onsite
construction workforce by month of the project. Figure 3.10S-1 graphically depicts the
workforce curve for the project.

3.10S.2 Worker Relocation and Commuting
Construction workers typically commute up to 50 miles to a jobsite. Assuming 5%
(lower estimate) of the construction craft workforce will be recruited from within the 50Workforce Characterization

3.10S-1

Rev. 12

STP 3 & 4

Environmental Report

mile radius, approximately 340 local craft people could be employed in Unit 3 & 4
construction. It is assumed that the balance of the construction workforce will come
from outside the 50-mile radius. For the analysis of construction impacts in Chapter 4,
it is assumed that the nonmanual labor workforce will relocate to the area from outside
the 50-mile radius. Seventy to eighty percent of the construction workforce will be
employed for more than four years. Most of the craft labor from outside the 50-mile
radius will seek temporary housing, and most of the nonmanual staff will relocate to the
area and seek permanent housing. Construction employees typically locate to within
50 miles of the construction area.

3.10S.3 Operation Work Force
A study commissioned by DOE (Reference 3.10S-1) estimated the additional
operations work force for a new ABWR unit constructed at an existing site. Applying
the DOE study analysis to the operation of STP 3 & 4, it is estimated that the additional
onsite operations workforce would be approximately 405 people per unit, with an
additional nonoperational offsite support staff of 39 people per unit. The total required
additional operations personnel for STP 3 & 4 (both units) would be 810 onsite and 78
offsite support staff, for a total of 888 people. Figure 3.10S-2 graphically depicts the
operations workforce for Units 3 & 4, while Table 3.10S-3 and Figure 3.10S-3 depict
the total STP site employment, including construction, operations, and outage workers
for all four units. The operations staff for each unit would be put in place approximately
two years before fuel load of the unit, to allow time for simulator training and startup
testing. It is assumed the operations workforce would be recruited from outside the 50mile radius.

3.10S.4 References
3.10S-1

3.10S-2

“Study of Construction Technologies and Schedules, O&M Staffing and
Cost, Decommissioning Costs and Funding Requirements for Advanced
Reactor Designs,” U.S., Department of Energy, Volume 1. Prepared under
Cooperative Agreement DE-FC07-03ID14492, Prepared by Dominion
Energy, Inc., Bechtel Power Corporation, TLG, Inc., and MPR Associates,
May 27, 2004.
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Table 3.10S-1 Percent Construction Labor Force by Skill Set

Labor

Installation Items - Responsibility

Percent of Total
Work Force for
ABWR
Construction

Mechanical Equipment

NSSS, Turbine Generator, Condenser,
Process Equipment, HVAC

3%

Electrical

Equipment, Cable, Cable Tray, Conduit,
Wire, Connections

12%

Concrete

Concrete and Reinforcing Steel

13%

Structural steel

Structural and Miscellaneous Steel

3%

Other civil

Piling, Architectural Items, Painting,
Yard Pipe

4%

Piping/instrumentation

Pipe, tubing, valves, hangers/ supports

14%

Site support

Scaffolding, equipment operation,
transport, cleaning, maintenance, etc

15%

Specialty labor

Fireproofing, insulation, rigging, etc

15%

Nonmanual labor

Management, supervision, field
engineering, QA/QC, safety and health,
administration

21%

Workforce Characterization
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Table 3.10S-2 Estimated Construction Work Force and Construction Duration for Two
ABWR Units
Workforce
Strength

Month

Workforce
Strength

Month

Workforce
Strength

Month

Workforce
Strength

Month

-24 [1]

100

3

2800

29

5950

55

3000

-23

200

4

2950

30

5950

56

2800

-22

300

5

3100

31

5950

57

2600

-21

400

6

3250

32

5950

58 [6]

2400

-20

500

7

3400

33

5950

59

2200

-19

600

8

3550

34

5950

60

2000

-18

700

9

3700

35

5950

61

1800

-17

800

10

3830

36

5850

62

1600

-16

900

11

3960

37

5750

63

1400

-15

1000

12 [4]

4090

38

5650

64

1200

-14

1100

13

4220

39

5450

65

1100

-13

1200

14

4350

40

5250

66

525

-12 [2]

1300

15

4480

41

5050

67

0

-11

1400

16

4610

42

4850

-10

1500

17

4740

43

4650

-9

1600

18

4870

44

4450

-8

1700

19

5000

45 [5]

4250

-7

1800

20

5130

46

4050

-6

1900

21

5260

47

3900

-5

2000

22

5390

48

3800

-4

2100

23

5520

49

3700

-3

2200

24

5650

50

3600

-2

2300

25

5800

51

3500

-1

2400

26

5950

52

3400

1 [3]

2500

27

5950

53

3300

2

2650

28

5950

54

3200

[1] Site preparation activities begin
[2] LWA activities begin
[3] COL Issued, Unit 3 construction initiates
[4] Unit 4 construction initiates
[5] Unit 3 fuel load
[6] Unit 4 fuel load
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Table 3.10S-3 Total STP Workforce During Construction Period for
Units 3 & 4, and 18 Months Beyond
Event1
-24

Site
Preparation
Starts

-18
1RE15

-12
2RE14

[2]
-6

Workforce Characterization

Month

Unit 1 / 2
Staffing2

Unit 3 / 4
Staffing3

Construction
Workforce4

Outage
TOTAL
Workforce5 Workforce

-24

1350

99

100

1549

-23

1353

107

200

1660

-22

1356

116

300

1772

-21

1359

124

400

1883

-20

1362

133

500

45

2040

-19

1364

142

600

310

2416

-18

1367

150

700

1080

3297

-17

1367

159

800

1350

3676

-16

1368

167

900

60

2495

-15

1368

176

1000

-14

1368

184

1100

45

2698

-13

1369

193

1200

310

3072

-12

1369

202

1300

1080

3951

-11

1369

212

1400

1350

4331

-10

1370

221

1500

60

3151

-9

1370

230

1600

3200

-8

1370

240

1700

3310

-7

1371

249

1800

3420

-6

1371

258

1900

3529

-5

1368

268

2000

3636

-4

1365

277

2100

3742

-3

1362

286

2200

3848

-2

1358

296

2300

35

3989

-1

1355

305

2400

170

4230

2544
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Table 3.10S-3 Total STP Workforce During Construction Period for
Units 3 & 4, and 18 Months Beyond (Continued)
Event1

Month

Unit 1 / 2
Staffing2

Unit 3 / 4
Staffing3

Construction
Workforce4

Outage
TOTAL
Workforce5 Workforce

COL
Issued/Start
COL Construction

1

1352

314

2500

850

5016

1RE16

2

1349

322

2650

1100

5421

3

1346

331

2800

60

4536

4

1343

339

2950

5

1339

348

3100

35

4822

6

1336

356

3250

170

5112

7

1333

365

3400

850

5948

8

1328

373

3550

1100

6351

9

1324

382

3700

60

5465

10

1319

390

3830

5539

11

1315

399

3960

5673

12

1310

407

4090

5807

13

1306

431

4220

5957

14

1301

455

4350

6106

15

1296

479

4480

6256

16

1292

503

4610

6405

17

1287

527

4740

35

6590

18

1283

552

4870

170

6874

19

1278

576

5000

850

7704

20

1272

600

5130

1100

8102

21

1267

624

5260

60

7210

22

1261

648

5390

23

1255

672

5520

35

7482

24

1250

696

5650

170

7766

25

1244

715

5800

850

8609

26

1238

733

5950

1100

9021

27

1233

752

5950

60

7994

28

1227

770

5950

7947

29

1221

789

5950

7960

6

2RE15

12

18

1RE17

24

2RE16
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Table 3.10S-3 Total STP Workforce During Construction Period for
Units 3 & 4, and 18 Months Beyond (Continued)
Event1
30

Month

Unit 1 / 2
Staffing2

Unit 3 / 4
Staffing3

Construction
Workforce4

Outage
TOTAL
Workforce5 Workforce

30

1216

807

5950

7973

31

1210

826

5950

7986

32

1204

844

5950

7998

33

1199

863

5950

8011

34

1193

881

5950

8024

35

1187

900

5950

35

8072

36

1181

918

5850

170

8119

37

1176

921

5750

850

8697

38

1170

925

5650

1100

8845

39

1164

928

5450

60

7602

40

1158

932

5250

41

1153

935

5050

35

7173

42

1147

939

4850

170

7105

43

1141

942

4650

850

7583

2RE17

44

1135

945

4450

1100

7630

U3 Fuel Load

45

1128

949

4250

60

6387

46

1122

952

4050

6124

47

1115

956

3900

5971

48

1109

959

3800

5868

49

1102

959

3700

5761

50

1096

959

3600

5655

51

1089

959

3500

5548

52

1083

959

3400

5442

53

1076

959

3300

36

1RE18

42

48

Workforce Characterization
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Table 3.10S-3 Total STP Workforce During Construction Period for
Units 3 & 4, and 18 Months Beyond (Continued)
Event1
54

CO U3

1RE19

U4 Fuel Load
60

2RE18

66

72

U4 CO

3REO1

1RE20

78

2RE19

3.10S-8

Month

Unit 1 / 2
Staffing2

Unit 3 / 4
Staffing3

Construction
Workforce4

Outage
TOTAL
Workforce5 Workforce

54

1070

959

3200

170

5399

55

1063

959

3000

850

5872

56

1063

959

2800

1100

5922

57

1063

959

2600

60

4682

58

1063

959

2400

59

1063

959

2200

35

4257

60

1063

959

2000

170

4192

61

1062

959

1800

850

4671

62

1062

959

1600

1100

4721

63

1062

959

1400

60

3481

64

1062

959

1200

3221

65

1062

959

1100

3121

66

1062

959

525

2546

67

1062

959

0

2021

68

1062

959

0

2021

69

1062

959

0

35

2056

70

1062

959

0

170

2191

71

1062

959

0

885

2906

72

1062

959

0

1270

3291

73

1062

959

0

910

2931

74

1062

959

0

1100

3121

75

1062

959

0

60

2081

76

1062

959

0

77

1062

959

0

35

2056

78

1062

959

0

170

2191

79

1062

959

0

850

2871

80

1062

959

0

1135

3156

81

1062

959

0

230

2251

82

1062

959

0

850

2871

4422

2021
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Table 3.10S-3 Total STP Workforce During Construction Period for
Units 3 & 4, and 18 Months Beyond (Continued)
Event1
4REO1
84

Month

Unit 1 / 2
Staffing2

Unit 3 / 4
Staffing3

Construction
Workforce4

Outage
TOTAL
Workforce5 Workforce

83

1062

959

0

1100

3121

84

1062

959

0

60

2081

85

1062

959

0

2021

1

Events at indicated months are from Table 3.3.10S-2, Environmental Report, Rev 01, 15 Jan 2008 and
South Texas Project Long Range Outage Plan, Rev 4b, 10/15/07. Outages numbering convention: for
example, for 1RE15 ,
1 = Unit 1 (or 2, 3 or 4); RE = refueling; 15 = this is the 15th refueling for Unit 1.
2 Units 1/2 estimates are from STP Staffing Plan, June 2007
3 Units 3/4 estimates are from Owner's Estimate, 10/25/07
4 Construction Workforce estimates are from Table 3.3.10S-2, Environmental Report, Rev 01, 15 Jan 2008
5 Outage Supplemental Workforce estimates are based on South Texas Project 1RE14 Outage Report, 2008
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4.0. Environmental Impacts of Construction
This chapter presents descriptions of the potential impacts of construction of
STP 3 & 4. This chapter is divided into the following seven sections:


Land Use Impacts (Construction) (Section 4.1)



Water-Related Impacts (Section 4.2)



Ecological Impacts (Section 4.3)



Socioeconomic Impacts (Section 4.4)



Radiation Exposure to Construction Workers (Section 4.5)



Measures and Controls to Limit Adverse Impacts During Construction (Section 4.6)



Nonradiological Health Impacts (Section 4.7)

4.1 Land-Use Impacts (Construction)
The proposed addition of STP 3 & 4 will impact STP property within the current site
boundary. Impact of construction and operation can be categorized as impact at the
site and vicinity and impact of any transmission corridors.
Table 3.9S.1 provides the approximate duration of construction activities. The
following construction activities are projected:


Installation of temporary utilities



Installation of temporary construction facilities



Laydown, fabrication, shop area preparation



Clearing, grubbing, and grading



Installation of a slurry wall around the excavation



Underground installations



Unloading facilities installation



Construction of intake/discharge coffer dams



Power block earthwork (excavation)



The driving of piles



Subsurface preparation



Installation of foundations

Land-Use Impacts (Construction)

4.1-1

Rev. 12

STP 3 & 4



Environmental Report

Placement of backfill, concrete, or permanent retaining walls supporting safety
related SSC’s within an excavation



In-place assembly, erection, fabrication or testing



Construction of main power block building/structures



Circulating water intake and pump house



Ultimate heat sink cooling towers and pump houses

Upon completion of construction activities, surface and subsurface features would be
restored in accordance with landowner and permit/consent requirements (Subsection
3.9S.2.11).
Construction activities and potential land-use impacts to the site and vicinity are
presented in Subsection 4.1.1. Potential impacts along transmission corridors and
offsite areas are addressed in Subsection 4.1.2. Subsection 4.1.3 describes potential
impacts of the proposed project construction activities associated with historical and
cultural resource properties at the site and vicinity.

4.1.1 The Site and Vicinity
4.1.1.1 Impact Assessment (direct)
Before construction of STP 1 & 2 in the early 1980s, land within the site boundary
would have been classified as agricultural, forest, or rangeland (see Figure 2.2-1 and
Table 2.2-1). Subsection 2.2.1.1 identifies land-use classification at the site based on
NOAA categories. Of the approximately 12,220 acres within the STP property (Table
2.2-1), approximately 57.5% comprises water, 33.1% agricultural land, 8.8% forest
land, with the remaining land use (0.7%) classified as rangeland. Cattle are permitted
to graze on a small portion of STP land adjacent to the Colorado River. This area is
located just within the eastern boundary of the STP property, south of the STP barge
slip.
Land use within six miles of the STP site is discussed in Subsection 2.2.1. Land use
is predominantly agricultural, but there is also commercial fishing in the lower Colorado
River, East and West Matagorda Bays,Gulf Intracoastal Waterway, and the Gulf of
Mexico (Reference 4.1-1). Recreational use areas within six miles of the STP site
include the Lower Colorado River Authority (LCRA) Park.
All temporary and new permanent facilities associated with the construction of STP 3
& 4 are located within the existing STP site boundary, on land areas previously
disturbed by construction (Reference 4.1-2). STPNOC concludes that the site landuse impacts upon completion of all construction activities would be SMALL and would
not warrant mitigation.
Land directly affected by construction would be confined to the existing site and only
those transmission corridors contained within the site boundary (fenceline). There are
no new offsite transmission lines or corridors required to support STP 3 & 4
4.1-2
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(Subsection 2.2.2.2). Transmission lines and offsite areas are further discussed in
Subsection 4.1.2. Areas that would be disturbed by site construction are located
primarily to the west of the existing STP 1 & 2, as shown in Figure 3.9S-1.
Of the approximately 12,220 acres located within the site boundary (fenceline),
approximately 540 acres would be disturbed for long-term or short-term construction
activities associated with construction of STP 3 & 4 and their supporting facilities.
Since there is no zoning in Matagorda County, no rezoning would be required for this
project (Reference 4.1-3). All land that would be impacted during construction of STP
3 & 4 is within the STP site boundary, and was previously disturbed during construction
of STP 1 & 2 (References 4.1-2 and 4.1-4).
A heavy haul road would be constructed from STP 3 & 4 to the existing road to the
barge slip to accommodate large construction vehicles (Subsection 3.9S.3.2). This
heavy-haul road would be approximately 2.5 miles long and approximately 50 feet wide
and provide access from the east side of the site to the west side of the site where
construction of STP 3 & 4 would take place. The construction workforce would use the
existing south extension from Farm-to-Market (FM) 521 to access STP 3 & 4 (see
Figure 3.9S-1). The construction workforce would avoid the existing East Site Access
Road in order to minimize disruption of traffic patterns to STP 1 & 2 (Subsection
3.9S.3.2).
Approximately 300 acres of the approximately 540 acres disturbed during site
preparation and construction would be dedicated permanently to the new units and
their supporting facilities (power block, cooling tower, switchyard)(see Figure 3.9S1).
The remaining disturbed acreage would be used for temporary construction facilities,
laydown areas, construction parking areas, and borrow/spoil storage (Subsection
3.9S.3). Temporary construction laydown areas would be located to the north and
south of the STP 3 & 4 power block construction area. Temporary construction
facilities would also be located south of the STP 3 & 4 power block construction area.
Construction parking lots and borrow/soil storage would generally be to the west of the
new STP 3 & 4 construction area. The acres of land that would be dedicated to the
new units and their supporting facilities are indicated in Table 4.1-1. The permanent
structures and facilities include:


Road and rail construction



Security construction



Reactor Building



Control Building



Turbine Building



Fire Protection pump house



Radwaste Building

Land-Use Impacts (Construction)
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Service Building



Switchyard and installation of the main transformers



Administration, simulator, and training facility buildings



Circulating water intake, discharge, and pump house





Ultimate Heat Sink (UHS) basins, cooling towers and UHS pump houses (hereafter
called cooling tower)
Yard tanks

No existing utilities cross the STP property. Upon completion of construction activities,
surface and subsurface features would be restored in accordance with landowner and
permit/consent requirements (Subsection 3.9S.2.11).
All site preparation and construction activities would be conducted in accordance with
federal, state, and local regulations. As described in Subsection 3.9S.2, STPNOC
would acquire all necessary permits and authorizations and implement environmental
controls (such as a Storm Water Pollution Prevention Plan [SWPPP] in accordance
with Texas Pollutant Discharge Elimination System [TPDES] program) before earth
disturbing activities begin. Site preparation and construction activities that would affect
land use include clearing, grubbing, excavating, grading and stockpiling. Measures
used to limit adverse impacts during construction are outlined in Table 4.6-1.
Permanently disturbed areas within the site would be contoured and stabilized in
accordance with design specifications. When necessary, revegetation would comply
with site maintenance and safety requirements. Methods to stabilize areas, prevent
erosion and sedimentation, and reduce polluted runoff would comply with applicable
laws, regulations, permit requirements, good engineering and construction practices,
and recognized Best Management Practices (BMPs). The State of Texas does not
have their own Storm Water Management BMP handbook; however, all construction
sites with a disturbed area of one acre or larger are required to comply with the Clean
Water Act requirements to reduce polluted runoff. These requirements include
coverage under the State of Texas TPDES permit, development and implementation
of a SWPPP, weekly inspections and documentation of runoff controls, and notification
of regulatory authorities when the site has been stabilized. Applicable industry
guidance would be followed to reduce stormwater quantity, improve stormwater
quality, and protect receiving water and downstream areas.
Construction activities within the site would not take place within a floodplain
(Reference 4.1-5). However, the STP property is located almost entirely within the
coastal zone as defined by the Texas Coastal Management Program (CMP) (Figure
2.2-1), therefore SMALL to MODERATE construction impacts would take place within
the coastal zone (Subsection 2.2.1.1). Additional impacts to land secondarily affected
by construction are discussed in Section 4.1. To mitigate impacts, STPNOC would
maintain communication with local and regional governmental and nongovernmental
4.1-4
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organizations (e.g., LCRA, etc.) to verify that construction activities comply with
applicable laws and regulations.
Approximately 127.6 acres of wetlands can be found on the STP site (Figure 2.4-3).
Man-made wetlands totaling 110 acres (Reference 4.1-1) are located approximately
1800 feet north of the essential cooling pond. These wetlands would not be disturbed
by construction activities. Other wetland areas (a total of 29, equaling 17.6 acres) are
found on the STP site The wetlands are located near areas designated as temporary
laydown, construction office, construction parking, and spoil areas. These sites will be
avoided and protected during the construction phase, thus limiting direct impacts. STP
would use silt fences and other erosion control devices, as needed, to help mitigate the
possibility of surface water runoff from proposed construction activities impacting the
STP site’s surface water drainage features. (for more information, see Subsection
4.3.1.1).
Care would be taken so that sensitive areas are not impacted by other construction
activities. As shown in Figure 3.9S-1, where possible, locations for temporary
construction facilities have been carefully selected to avoid man-made or natural
wetland areas within the STP property.
STPNOC has surveyed this area for threatened and endangered species as described
in Subsection 2.4.1 and has found that permanent and temporary land use changes at
the site as a result of construction of STP 3 & 4 would not result in adverse impacts to
either federal or state-list of endangered or threatened species, nor critical habitats
(see Subsection 4.3.1.1).
NUREG-1555 acknowledges that impact on less than 500 (1235 acres) usually has
minor effects. Since the expected impact at STP encompasses only 540 acres of land
the impact is expected to be minor.

4.1.1.2 Land-Use Plans
There are no federal, state, regional, or county land-use plans for this area. Since
there is no zoning in Matagorda County, no rezoning would be required for this project
(Reference 4.1-3). The Matagorda County Economic Development Corporation
(MCEDC) has prepared a Strategic Plan for Economic Development (Reference 4.16) that covers the communities of: Bay City and Van Vleck, Blessing, Markham and
Midfield, City of Matagorda, Matagorda County, Selected Rural Areas, Palacios,
Sargent, and Wadsworth. The intent of the plan is to help bring new business activity
to Matagorda County and actively plan for future economic development (to include
planning for infrastructure needs to support economic growth). A portion of the plan
also highlights the need for regional land use planning. Subsection 2.5.2.3 provides an
analysis of land-use impacts attributed to potential increased population and tax
revenues to Matagorda and Brazoria Counties.
STPNOC concludes that impacts to land-use planning in the vicinity would be SMALL,
but would maintain communication with local and regional governmental and
nongovernmental organizations to disseminate project information in a timely manner.
Recipients of this information would be given the opportunity to perform their decisionLand-Use Impacts (Construction)
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making with the understanding that, (1) a percentage of the land converted for this
construction project could be permanently dedicated to its new use and, (2) other
converted land could become available for other uses upon construction completion,
and they would be able to plan accordingly.

4.1.1.3 Site Restoration and Management Actions
Mitigation measures, designed to lessen the impact of construction activities, would be
specific to erosion control, controlled access roads for personnel and vehicular traffic,
and restricted construction zones. The site preparation work would be completed in
two stages. The first stage would consist of stripping, excavating, and backfilling the
areas occupied by the structure and roadways. The second stage would consist of
developing the site with the necessary facilities to support construction, such as
construction offices, warehouses, trackwork, large unloading facilities, water wells,
construction power, construction drainage, etc. In addition, temporary structures
would be razed and holes would be filled. Grading and drainage would be designed
to avoid erosion during the construction period.
Action would be taken to restore areas consistent with existing and natural vegetation.
A total of approximately 540 acres would be required for construction facilities including
permanent facility structures and laydown. To the extent possible, STP roads would
be used for construction traffic. If necessary, temporary stone roads would be installed
along with site grading and drainage facilities. This would permit an all weather use of
the site for travel and storage of materials and equipment during construction.
Other potential environmental impacts that may be created by preconstruction and
construction activities as well as associated measures and controls to limit those
impacts are discussed in Section 4.6.

4.1.2 Transmission Corridors and Off-Site Areas
As discussed in Subsection 2.2.2, no new off-site transmission corridors are planned
for STP 3 & 4. A study completed by the Electric Reliability Council of Texas concluded
that the existing transmission system from STP into Houston is acceptable with some
changes to conductor size from STP to the Hillje switchyard and on some transmission
lines to Houston.
Within the STP site boundary, STP 3 & 4 would require the addition of a 345 kilovolt
switchyard and the rerouting of one 345 kV transmission line that is currently
connected to Bay No. 1 of the existing switchyard for STP 1 & 2. The transmission
lines would run from the new switchyard for STP 3 & 4, back into the switchyard for
STP 1 & 2 (which would be expanded) and then run offsite. The new onsite
transmission corridor right-of-way between the new switchyard for STP 3 & 4 and the
existing switchyard for STP 1 & 2 would be approximately 600 feet wide and take up
approximately 12 acres of land. Construction activities associated with the new onsite
switchyard and connecting transmission lines would occur in areas disturbed for
construction activities associated with STP 1 & 2. Therefore, STPNOC concludes that
impacts would be SMALL and not warrant mitigation.
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Because additional offsite transmission corridor rights-of-way would not be required as
a result of construction of STP 3 & 4, STPNOC estimates that land use impacts to
transmission corridors and offsite areas would be SMALL and not warrant mitigation.

4.1.3 Historic Properties
Cultural resource investigations conducted in 1975 before construction of STP 1 & 2
determined that the study area did not include any resources that were listed on or
eligible for listing on the National Register of Historic Places. Based on a review of the
National Historic Preservation Act as applicable to the STP site, no resources of local,
regional, or state significance were located in the study area. The study area in the
1975 investigations included sufficient acreage to construct two additional reactor
units. Those findings and a determination that no historical properties or other
significant cultural resources would be impacted by the proposed construction on STP
1 & 2 were included in the FES issued by the NRC in March 1975 (Reference 4.1-7).
Construction activities associated with STP 3 & 4 would be conducted immediately
adjacent to the current STP plant on ground that was evaluated for cultural resources
in 1975 and subsequently disturbed for construction activities associated with STP 1 &
2. As discussed in Subsection 2.5.3.1, it is unlikely that any historical properties or
other significant cultural resources are within the area that would be impacted by
construction of STP 3 & 4. A possible grave site is southeast of the lake, but it is more
than four miles south-southwest of the proposed construction area. As discussed in
Subsection 2.2.2.2, STP anticipates no changes to offsite corridors; therefore, there
would be no impacts due to construction on the transmission corridors.
One historical property is 8.9 miles from the project site, other significant cultural
resources are between 6.0 and 9.2 miles away, and 35 archaeological sites are
between 4.1 and 10 miles away (Reference 4.1-8). Because the closest known cultural
resource is 4.1 miles from the proposed project site, and the new reactors would be
constructed next to the existing STP 1 & 2, there would be no impact to the historical
cultural setting of these resources due to construction of STP 3 & 4.
STPNOC concludes that construction impacts to historical or cultural resources would
be SMALL and not warrant mitigation.
The Texas Historical Commission replied on January 19, 2007 that no historic
properties would be affected by STP 3 & 4 (See Appendix A [Reference 4.1-9]). During
any ground-disturbing activities for the proposed project, if cultural resources are
discovered, activities would cease in the vicinity of the discovery and STPNOC would
consult with the Texas State Historic Preservation Office (SHPO) in accordance with
STPNOC’s procedure for responding to unanticipated discovery of cultural resources.
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Table 4.1-1 South Texas Project Construction Area Acreage
Construction Area

Acreage

STP 3 & 4 Power Block
Permanently Impacted Areas

Switchyard
Cooling Tower Area
Cooling Water Intake System
300 acres
Concrete Batch Plant,
Material Storage

Temporarily Impacted Areas

Construction
Laydown/Facilities Area
Construction Parking Area
Heavy Haul Road
Borrow and Spoil Areas
240 acres

Totals Acreage

Land-Use Impacts (Construction)

540 acres
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4.2 Water-Related Impacts
Water-related impacts from construction of a nuclear power plant are similar to those
from any large construction project. Large construction projects can, if not properly
planned, result in adverse impacts to groundwater, physical alteration of local streams
and wetlands, and impacts to downstream water quality as a result of erosion and
sedimentation or as a result of spills of fuel and lubricants used in construction
equipment. Because of this potential for harming surface and groundwater resources,
applicants are required to obtain a number of permits before initiating construction.
Tables in Section 1.2 provide a complete list of construction-related consultations and
permits STPNOC would have to obtain before initiating construction activities. No new
transmission rights-of-way would be required and there are no plans to widen existing
transmission rights-of-way (Subsection 2.2.2). However, some of the existing
transmission towers from the STP site to the Hillje Substation would require
modification or replacement to accommodate reconductored transmission lines.
These modifications and new towers may result in water-related impacts associated
with development of this segment of the transmission facilities.

4.2.1 Hydrological Alterations
This section identifies proposed construction activities that could result in impacts to
the hydrology at the STP site and offsite transmission locations, including:















Land clearing and disturbance for constructing infrastructure such as roads and
storm water drainage systems.
Construction of STP site facilities in floodplains.
Clearing, excavating, filling, and grading for new buildings/facilities (reactor
containment structure, turbine building, ultimate heat sink [mechanical cooling
towers]), support structures (e.g., switchyard), road/rails, and parking lots.
Placement of excavated materials from construction activities that cannot be used
as fill soils.
Temporary disturbance of currently vegetated areas for construction laydown
areas, concrete batch plants, sand/soil/gravel stockpiles, and construction-phase
parking areas.
Modification or replacement of selected transmission towers along the STP to Hillje
right-of-way.
Dewatering of foundation excavations during construction to the extent its effects
are not mitigated by installation of a slurry wall around the excavation zone.
Maintenance/dredging in the area of the Reservoir Makeup Pumping Facility
(RMPF) and the barge loading facility on the Colorado River.
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4.2.1.1 Surface Water
The STP 3 & 4 project will require replacing some of the existing transmission towers
along the 20 miles of transmission right-of-way from the STP site to the Hillje
substation (Section 3.7). The modification or replacement of the towers along the
existing right-of-way would result in construction activities occurring that would likely
result in the disturbance of surface soils within the footprint of the existing towers or
access roads. The right-of-way itself as well as adjacent lands is used for crop
production. Based on the current use of the land within the right-of-way, disturbance
to surface soils would not appreciably alter surface water flow during the modification
of the towers or construction of new towers. STPNOC has determined that impacts
from the potential changes to surface water flow would be similar to the impacts from
the original construction activities along the transmission right-of-way. The impacts
would be temporary and would impact relatively small areas. Access to the existing
rights-of-way would occur where existing access points are located and would not
result in additional land disturbances. STPNOC, therefore, estimates impacts to
surface water alterations would be SMALL and would not warrant additional mitigation
other than those required by the appropriate permits. If construction activities occur
close to surface water features, it is anticipated that the transmission line constructor
would use erosion controls to limit the potential impacts to nearby water bodies or
drainage features.
The only STP 3 & 4 facilities to be located in the Colorado River floodplain are those
facilities that will be shared and have already been constructed for use by STP 1 & 2.
These facilities are the RMPF, the Main Cooling Reservoir (MCR) blowdown discharge
pipes, the MCR spillway discharge structure, and the barge facility. The remainder of
the STP 3 & 4 facilities would be constructed in areas located above the elevation of
the floodplain. Impacts to the floodplain from STP 3 & 4 would be less than the impact
of constructing STP 1 & 2. The area occupied by these structures in the floodplain is
insignificant when compared to the total area of the floodplain. There would be no
additional reduction in channel conveyance and the elevation of the 100-year
floodplain upstream and downstream of the STP site would not be affected by
construction of STP 3 & 4. STPNOC has determined that impacts to the floodplain
would be SMALL and would not warrant mitigation.
The local relief of the STP site varies from approximately 30 feet above mean sea level
(MSL) in the northern portion of the site to 15 feet MSL in the southern portion,
(Subsection 2.3.1.2). Within the site boundary (Figure 2.3.2-3) flows the West Branch
of the Colorado River, the Colorado River, as well as surface water drainage features,
one of which feeds 34-acre Kelly Lake, which is located in the northeast corner of the
site (Reference 4.2-1). The largest surface water feature in the vicinity of the site is the
above-grade MCR that covers approximately 7000 acres (2800 hectare). Another STP
site surface water feature associated with STP 1 & 2 operations is the 47-acre
Essential Cooling Pond (Reference 4.2-2).
As discussed in Subsection 2.3.1, Little Robbins Slough, an intermittent stream, flows
south of the MCR to a coastal marsh area north of Matagorda Bay. A portion of Little
Robbins Slough that would have been inundated by the construction of the MCR was
relocated during the construction of STP 1 & 2 to an area outside of the MCR. The
4.2-2
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relocated channel rejoins the natural drainage course approximately 1 mile east of the
southwest corner of the MCR (Reference 4.2-2). The West Branch of the Colorado
River is an old river channel associated with the Colorado River adjacent to the MCR
that flows south toward the Gulf Intracoastal Waterway and Matagorda Bay. Surface
water drainage features near the southeastern portion of the MCR feed the West
Branch of the Colorado River, which flows only intermittently.
The construction of STP 3 & 4 and its support facilities, especially the proposed 2-mile
long heavy-haul road (Figure 3.9-1) from the barge facility to STP 3 & 4 (Section 4.1)
could alter the current surface water flow patterns. Drainage ditches, storm water
culverts, and other drainage devices will be used to maintain flow patterns across the
construction areas. The refurbishment of an existing rail line that enters the northern
portion of the STP site would result in less impact to the area crossed than when
originally constructed. Actual impacts would be similar to those associated with normal
maintenance of the rail line, including rail and ballast replacement where appropriate.
Surface water features that could be affected by the STP 3 & 4 construction activities
include the unnamed onsite drainage associated with site sloughs, drainage ditches
currently located in the STP 3 & 4 project area, an area currently designated as the
Texas Prairie Wetland Project (Subsection 2.4.1), several onsite areas of standing
water and their associated drainages, and other site drainage features that flow to the
Colorado River or to the West Branch of the Colorado River (Subsection 2.3.1). Refer
to Section 2.4 for additional information on the STP site surface water features.
There have been no studies performed by STPNOC to determine water storage or flow
characteristics for surface water features within the STP site boundary other than the
Essential Cooling Pond for STP 1 & 2 and the MCR because none have been required
by state regulatory agencies. Monitoring of STP site surface water features is
performed in accordance with STPNOC’s storm water management program. As
discussed in Subsection 2.3.3, surface water quality is analyzed for radionuclides as
part of the existing radiological monitoring program for the West Branch of the
Colorado River, Little Robbins Slough, the East Branch of Little Robbins Slough, a
surface water drainage ditch located northeast of the MCR, and the MCR, as indicated
in Subsection 2.3.3.
Part of a surface water ditch system is currently located in the area proposed for the
STP 3 & 4 facilities. The ditch drains surface water away from the northern portion of
the STP 1 & 2 operations area when surface water is present as the result of
precipitation events. STPNOC plans to relocate this section of ditch north of the STP
3 & 4 site to capture surface water runoff from STP 1 & 2 and STP 3 & 4. As discussed
in Subsection 2.4.1, STPNOC performed a bio-assessment survey of the ditch that
passes through the STP 3 & 4 site that could be affected by construction activities
(Reference 4.2-3).
STPNOC also surveyed the proposed construction site to determine if jurisdictional
wetlands were present (Reference 4.2-4). Subsequent to the completion of this
survey, STPNOC performed additional surveys in concert with its request for a
Preliminary Jurisdictional Determination of wetlands within the areas potentially
Water-Related Impacts
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affected by construction of Units 3 & 4. In May of 2009 the USACE confirmed the
presence of 29 separate wetlands which would fall under the jurisdiction of the Clean
Water Act. These wetlands ranged in size from 0.07 acres to 3.78 acres. Each of these
wetlands would be avoided during construction activities (Reference 4.2-4). STPNOC
would use silt fences and other erosion control devices, as needed, to help mitigate the
possibility of surface water runoff from proposed construction activities impacting the
STP site’s surface water drainage features.
The RMPF intake structure on the Colorado River for STP 1 & 2 was built with the
capability to provide enough makeup water to the MCR for four nuclear units. At
present, it is operating at half its capacity, with only four makeup pumps in service.
STPNOC has determined that the RMPF intake structure itself would not have to be
modified to accommodate the new units. New pumps would be installed in the existing
structure. This would limit potential direct impacts to the Colorado River.
The circulating water intake structure for STP 3 & 4 would be located on the modified
existing MCR dike south of the STP 1 & 2 circulating water intake. The circulating water
discharge outfall for STP 3 & 4 is located approximately 1000 feet west of the STP 1 &
2 discharge structure. Because of the configuration of circulating water pipes passing
over the embankment, an overflow weir would be installed inside the discharge outfall
to maintain proper siphon when the water level drops toward the low-water level
datum. Downstream of the discharge outfall, riprap placement would be provided to
prevent erosion. For more information, refer to Subsection 3.4.2.3. The MCR
discharge is the existing blowdown facility to the Colorado River downstream of the
RMPF. The MCR blowdown structure to the Colorado River is adequate in size to
support the proposed project.
Any maintenance dredging of the Colorado River in the vicinity of the RMPF and the
barge landing facility would be performed under existing or future STPNOC permits as
required by the U.S.Army Corps of Engineers and in accordance with any applicable
state permits or other requirements (Section 1.2 Tables 1.2-1 through 1.2-4). Dredged
material from the dredged locations would be disposed in accordance with the STP
site’s dredging permits. Surface water impacts from dredging would be limited to the
Colorado River in the direct vicinity of dredging operations and to the vicinity of the
dredged material disposal area. Dredging would disturb sediments and increase
turbidity downstream of the RMPF; however, impacts would be of short duration
essentially limited to the period of actual dredging operations.
The State of Texas Construction Storm Water Program requires industrial facilities that
discharge to waters of the United States and plan construction that would disturb more
than 5 acres of land to:
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Obtain coverage under the Texas Pollutant Discharge Elimination System
(TPDES).
Implement best management practices including structural (i.e., erosion-control
devices and retention ponds) and operational measures to prevent the movement
of pollutants (including sediments) offsite via storm water runoff.
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Develop a Storm Water Pollution Prevention Plan (SWPPP) through the TCEQ.

New retention ponds and connecting drainage ditches would be constructed to
accommodate surface water runoff from areas where surface soils would be disturbed
by construction activities. The proposed ditches and retention ponds may also be used
to allow potential sediment-laden water generated from dewatering activities to settle
in them to reduce the amount of sediment potentially discharged to surface water
bodies at the site. The water could then, if necessary, be discharged at a TPDES
permitted outfall. The locations of these ditches and retention ponds have yet to be
determined.
Therefore, STPNOC concludes that impacts to surface water hydrology would be
SMALL and would not warrant additional mitigation in addition to those included in
required permits.

4.2.1.2 Groundwater Dewatering
As discussed in Subsection 2.3.1, groundwater use in the vicinity of the STP site is
primarily from the confined Chicot Aquifer (Beaumont Formation) within the Gulf Coast
Aquifer system. The Chicot Aquifer is separated into shallow and deep aquifers by at
least 150 feet of confining clay. Groundwater wells in Matagorda County are located
within the Chicot Aquifer (Subsection 2.3.1). The Beaumont Formation comprises the
shallower aquifer material below the alluvial deposits directly along the Colorado River
channel and deeper portions of the Chicot Aquifer. The Beaumont Formation is
comprised of deltaic sediments consisting of discontinuous interfingering beds of clay,
silt, sand, and gravel that grade laterally over short distances (Reference 4.2-2). The
upper 10 to 30 feet of the Beaumont Formation acts as an upper confining unit for the
shallow portion of the Chicot Aquifer. As discussed in Subsection 2.3.1, the base of
the shallow portion of the Chicot Aquifer is 90 to 150 feet deep at the STP site. This
shallow portion of the Chicot Aquifer is the portion of the aquifer in which dewatering
would occur.
Recharge to the shallow portion of the Chicot Aquifer is within a few miles north of the
STP site. Discharge from the shallow portion of the aquifer is to local wells, to Colorado
River alluvial material east of the site, and to Matagorda Bay and the Colorado River
estuary, approximately 5 miles southeast of the site (Subsection 2.3.1).
The excavations for STP 3 & 4 would be approximatly one year apart. Each excavation
would reach a depth of approximately 95 feet below grade. Perimeter dewatering
would be required to a depth of at least 35 feet with dewatering wells for the deeper
portion of the excavations located in the lower unit of the shallow portion of the Chicot
aquifer to a depth of approximately 95 feet below grade. A slurry wall will be installed
around the entire excavation (both Units 3 and 4) to a depth of approximately 125 feet
below grade. The extent of each excavation would be approximately 1000 feet wide
(east-west) by 1200 feet long (north-south) and would cover an area of approximately
27 acres for each unit.
It is currently anticipated that dewatering and excavation activities for STP 3 & 4 and
their ancillary facilities would be similar to those performed during construction of STP
Water-Related Impacts
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1 & 2. Dewatering and excavation activities for the existing STP 1 & 2 are described
in STP 1 & 2 FSAR Subsection 2.5.4 (Reference 4.2-1). As discussed in Subsection
2.3.1, the proposed cut and fill excavation dewatering activities for STP 3 & 4 would
consist of a combination of a perimeter slurry wall, deepwells, recharge wells, jet
eductors, sand drains, wellpoints, pumps, standby pumps, sumps, sump pumps,
trenches, and necessary appurtenances capable of achieving the design requirements
to dewater or to depressurize the major water-bearing strata. The perimeter
dewatering wells would control lateral inflow and assist in removing water stored within
the excavation. The open pumping system would control precipitation runoff, assist in
water storage removal, and any inflow to the excavation.
The initial dewatering rate is estimated to be 6700 gpm and is expected to decline to
approximately 1000 gpm due to the surrounding slurry wall. The hydraulic conductivity
in the upper unit of the shallow portion of the Chicot Aquifer is between 65 and 420
gallons per day/square foot (gpd/ft2). Transmissivity values range from 1100 and
10,500 gallons per day per ft (gpd/ft). The storage coefficient varies between 0.0017
and 0.0007. The lower unit of the shallow portion of the Chicot Aquifer has a hydraulic
conductivity that ranges between 410 and 600 gpd/ft2, a transmissivity range between
13,000 and 33,000 gpd/ft, and storage coefficients between 0.00045 and 0.00071.
Based on the range of estimated flow, drawdown and subsidence estimates at key
facility structures are included in Table 4.2-1. The excavation dewatering rates
measured during STP 1 & 2 construction (1300 gpm to 2900 gpm) indicate the
estimated STP 3 & 4 rates would be less than the upper bounded steady-state flow of
6700 gpm at the initial dewatering with a steady state of approximately 1000 gpm,
which suggests that the estimates based on the lower hydraulic conductivity value may
be more realistic. Therefore, the amount of projected drawdown and subsidence at the
MCR and STP 1 & 2 would likely be on the lower end of the estimate range as shown
in Table 4.2-1. Table 4.2-2 includes groundwater hydrologic parameters based on
pump tests performed in the upper portion of the Chicot Aquifer.
As discussed in Subsection 2.3.1, the soils to a depth of approximately 10 to 30 feet in
the vicinity of STP 3 & 4 consist primarily of silty clays that create a confined
groundwater system in the shallow portion of the Chicot Aquifer at the site. The
presence of the surficial clays would also isolate wetlands and shallow surface water
(natural and man-made drainage) features in the vicinity of STP 3 & 4 from the
underlying subsurface soil units being dewatered during construction. Therefore, the
impact to wetlands or to surface water drainage features in the vicinity of the proposed
excavation from the proposed dewatering activities would be SMALL and would not
warrant additional mitigation.
Due to the presence of the confining clays above and below the shallow portion of the
Chicot Aquifer, dewatering activities would be limited to the shallow portion of the
Chicot Aquifer. As discussed in Subsections 2.3.1 and 2.3.2, the closest offsite well to
the STP 3 & 4 site location (Figure 2.3.1-43) installed in the shallow artesian portion of
the Chicot Aquifer is Well 2004120846, which is located approximately 9000 feet east
of the STP 3 & 4 site. This well is approximately 80 feet deep and is used to supply
water to livestock.
4.2-6
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Dewatering activities in the upper shallow aquifer would not impact most local water
well users because most water wells close to the site are located in the deeper portion
of the Chicot Aquifer (Subsection 2.3.2). Dewatering wells would be installed above
the confining layer separating the shallow portion of the Chicot Aquifer from the deeper
portion. Therefore, dewatering would occur within the direct vicinity of the excavation
for a reasonably short period of time (period of construction), affecting only the shallow
portion of the Chicot Aquifer. The potential for subsidence associated with dewatering
would be SMALL and limited to onsite areas, primarily to the areas of STP 1 & 2 and
the MCR. Subsidence impacts could be mitigated through the installation of cutoff
walls that would limit the amount of groundwater required to be pumped during the
dewatering of the excavation. The use of injection wells or infiltration trenches could
also help to limit the amount or possibility of subsidence near the existing STP site
facilities by creating an area of recharge between the excavation and those facilities.
As discussed in Subsection 2.3.1, the use of the slurry wall could reduce the amount
of water it would be necessary to remove from the excavation during dewatering. The
steady state dewatering during the construction phase is significantly reduced with an
estimated dewatering rate of 1000 gpm.
As discussed in Subsection 2.3.1, the MCR is connected to the shallow portion to the
Chicot Aquifer where the surficial clays were excavated during the construction of the
STP 1 & 2. This connectivity of the MCR to the shallow portion of the Chicot Aquifer
and the fact that the proposed excavation sites are only 2200 feet from the MCR,
dewatering over time could result in the movement of water from the MCR (higher head
potential) to the excavation (lower head potential) if there are subsurface flow paths
that directly connect the two areas. The loss of surface water from the MCR as a result
of dewatering activities could result in the need to increase surface water use from the
Colorado River or an increase in groundwater use. The use of the slurry wall between
the excavation for STP 3 & 4 and the MCR could block potential flow from the MCR to
the STP 3 & 4 excavation and prevent the additional loss of surface water from the
reservoir.
Due to the nature of the clay and sand materials, sumping may be required to handle
any seepage, trapped water, perched water, or surface water on top of these
formations. A system of shallow drains and/or ditches is utilized inside and outside the
excavation to collect and direct minor seepage to sumps. This system would also be
utilized to handle storm water that enters the excavation. Sand drains may also be
installed to allow the trapped and/or perched water to migrate to the lower permeable
formations that are pumped by the active dewatering systems. The effluent from the
dewatering well system would be controlled, and discharged into drop structures with
discharge points located in the existing MCR.
A surficial clay extends across the STP site with the exception of beneath some
sections of the MCR where the clay was penetrated during construction activities for
STP 1 & 2. Because the shallow portion of the Chicot Aquifer is generally isolated from
surface waters outside of the footprint of the MCR by the surficial clay and from
underlying aquifer units by a confining unit, STPNOC concludes that impacts to
groundwater due to pumping during dewatering activities in this aquifer would be
Water-Related Impacts

4.2-7

Rev. 12

STP 3 & 4

Environmental Report

limited to the shallow portion of the Chicot Aquifer. Impacts on surface water hydrology
from dewatering activities with the possible exception of the MCR would be SMALL
and would not warrant additional mitigation.
Compacted materials added to the excavation as part of the backfill process and the
presence of the new units would alter the groundwater flow paths in the vicinity of STP
3 & 4 foundations. However, these impacts would be localized to the STP site in the
area of construction. When the slurry wall is installed prior to construction, flow
patterns within the shallow portion of the Chicot Aquifer on the STP site would also be
altered. These impacts would be limited to areas of construction within the STP site
boundary and would have no impact on surface water hydrology. STPNOC has
developed a Dewatering Plan to be used by the construction contractor that contains
detailed information on dewatering and water disposal activities and possible
mitigation measures for the STP 3 & 4 site. Once dewatering operations cease, the
affected potentiometric surface at the site is expected to return to pre-construction
levels. Therefore, STPNOC concludes impacts to the shallow groundwater aquifer
from dewatering activities would primarily be localized to the STP site and would be
SMALL, and would not warrant mitigation other than as mentioned above or required
by existing or required permits.

4.2.2 Water Use Impacts
The existing five (5) site groundwater production wells are indicated in Figure 2.3-2. A
description of the groundwater underlying the STP site is provided in Subsection
2.3.1.2.2. A description of current groundwater use at STP 1 & 2 is provided in
Subsection 2.3.2.2 and Table 3.2-18.
Based on the results of an operating plant (Units 3 and 4) water balance calculation
(Reference 4.2-8) and a site groundwater use calculation (Reference 4.2-9), STPNOC
has determined that the STP site groundwater operating permit (Reference 4.2-5) limit
provides adequate groundwater supply for water uses required for the operation of
STP Units 1 and 2 and the construction, initial testing, and operation of STP Units 3
and 4. The permit allows groundwater withdrawals from the five site production wells
up to a limit of 9000 acre-feet over the permit term of approximately 3 years. For
discussion purposes, this permit limit may be described herein as “approximately 3000
acre-feet/year,” recognizing that groundwater withdrawal in a single year may exceed
3000 acre-feet provided that total withdrawals over the permit term do not exceed 9000
acre-feet. As a point of reference, if the permit limit were exactly 3000 acre-feet/year
(which is not necessarily the case due to slight variances in the permit term with each
permit renewal), the equivalent “normalized” withdrawal rate assuming continuous
pumping every minute of every day of each year would be approximately 1860 gpm.
As discussed in Subsection 2.3.2, annual groundwater use for operation of STP Units
1 & 2 from 2001 through 2006 averaged approximately 798 gpm (approximately 1288
acre-feet/year). A small but not insignificant portion of this amount has been diverted
to the Main Cooling Reservoir (MCR) as a result of manual operation of the
groundwater well pump and header system. With the installation of appropriate
automated groundwater well pump and header system controls, this diverted
groundwater would be available for construction, initial testing, and operation of Units
4.2-8
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3 and 4. However, as documented in the site groundwater use calculation (Reference
4.2-9), it has been determined that even if this water were not available to Units 3 and
4, the existing STP site groundwater operating permit limit provides adequate
groundwater supply for water uses required for the operation of STP Units 1 and 2 and
the construction, initial testing, and operation of STP Units 3 and 4.
Groundwater would be used during construction and initial testing of STP Units 3 and
4 for personal consumption and use, concrete batch plant operation, concrete curing,
cleanup activities, dust suppression, placement of engineered backfill, and piping
flushing and hydrostatic tests. Water uses for the construction and initial testing of STP
Units 3 and 4 were estimated for each month during the construction period through
the commencement of unit operation (Reference 4.2-9). As documented in the site
groundwater use calculation (Reference 4.2-9), monthly construction water uses are
projected to range from a normalized rate of approximately 10 gpm to approximately
228 gpm. Similarly, monthly water uses associated with initial testing of STP Units 3
and 4 are projected to range from a normalized rate of approximately 47 gpm to
approximately 491 gpm.
When evaluating whether the total site groundwater demand can be satisfied by the
available groundwater supply, the site groundwater use calculation (Reference 4.2-9)
considers the schedule projected for each use, and evaluates the total site
groundwater usage at each point in time from the commencement of STP Units 3 and
4 construction until both Units 3 and 4 are in operation (i.e., Units 1, 2, 3 and 4 are
operating simultaneously). With consideration for the need to maintain water storage
capacity to provide for peak site water demands, this evaluation confirms that total site
groundwater demand remains below the existing site groundwater permit limit during
construction, initial testing, and operation of STP Units 3 and 4.
As discussed in Section 2.3.2, the design groundwater withdrawal capacity associated
with the five site production wells covered by the existing site groundwater operational
permit is 1950 gpm. Of the total 1950 gpm design capacity, not more than
approximately 1650 gpm is considered to be available based on operating experience
and the fact that use of the Nuclear Training Facility (NTF) pump is limited to providing
fire protection water for the NTF. Therefore, STPNOC intends to install at least one
additional site groundwater well with a design capacity of 500 gpm. As with the existing
five site production wells, any new well(s) would be installed to depths within the deep
portion of the Chicot Aquifer. As documented in the site groundwater use calculation
(Reference 4.2-9), this additional capacity will allow for sufficient groundwater
withdrawal to meet water uses required for: (1) operation of STP Units 1 and 2 and the
construction, initial testing, and operation of STP Units 3 and 4; and (2) potential
temporary capacity reduction as a result of equipment failure/unavailability. Any
additional wells would be properly permitted under applicable Coastal Plains
Groundwater Conservation District (CPGCD) and TECQ requirements, and would not
involve a request for an increase in the existing permit limit.
As discussed in Subsection 2.3.2, the site's five (5) production wells provide water from
the deep portion of the Chicot Aquifer (well depths between 600 and 700 feet) for STP
Units 1 & 2 operations, the NTF, and for the STP Visitor Center (located within the
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NTF). STP Units 1 & 2 currently use this water for cooling, condensing, and
refrigeration; process and washdown; boiler feed; air-conditioning; sanitary and
drinking; and other plant activities. A sixth well located at the east entrance to the STP
Unit 1 and 2 site off FM 521 has been plugged and abandoned. An onsite pump test
on Well 5 installed to a depth of 700 feet in the deep aquifer portion of the Chicot
Aquifer yielded 50,000 gpd/ft (6680 ft3/day). However, as indicated in Table 2.3.1-16,
lower transmissivity values were calculated for Well 6 and Well 7. Therefore, an
average transmissivity value of 33,245 gpd/ft (4444 ft3/day) was used in the
calculations. No values for the coefficient of storage were determined for these wells,
so the values used are those for Well 5. The specific capacity of Well 5 was 10 gallons
per minute per foot (gpm/ft) of drawdown. The average permeability of the deep
aquifer beneath the site was calculated to be 35 ft/day (Reference 4.2-2). The
hydrologic parameters for the modeling of potential groundwater use impacts using a
confined aquifer scenario for the deeper portion of the Chicot Aquifer are included in
Table 4.2-3. Subsection 2.3.1 describes the confining unit separating the shallow
portion of the Chicot Aquifer from the deeper portion of the Chicot as being confined.
Therefore, the results of using a confined scenario would represent STPNOC’s current
knowledge of the site conditions.
The upper shallow aquifer is primarily used for livestock watering and other low-yield
requirements. The upper shallow aquifer is isolated from the surface waters by
surficial clays and from the lower aquifer units by several confining units. As discussed
in Subsection 2.3.2, most well water users near STP do not use the upper shallow
aquifer as a source for drinking water because of its low yield. The deep confined
aquifer is used as the primary source of water for the region due to higher aquifer yield.
Therefore, STPNOC concludes that impacts due to pumping from the STP site’s
production wells during construction activities to the shallow portion of the Chicot
Aquifer would be SMALL and would not warrant mitigation.
As indicated above, construction and initial testing of STP Units 3 & 4 will result in an
increase in the average groundwater pumping rate (not to exceed the existing permit
limit) as compared to that currently required to supply the needs of STP Units 1 & 2.
The wells located in the deeper portion of the Chicot Aquifer were evaluated to
determine any potential impact to wells located in the vicinity of the STP site within the
same portion of the aquifer. The closest offsite well (Figure 2.3.2-5) in the same
aquifer unit from an STP site well is Texas Water Development Board Well 8109702,
which is located approximately 1.25 miles (6600 feet) southeast of STP Well 7.
However, the CPGCD requires a distance of 2,500 feet to be between wells permitted
by the District (Reference 4.2-6). Therefore a distance between the potential wells of
2,500 feet would result in the more conservative model results than 6600 feet. As
discussed above, the hydrologic parameters used for the modeling are listed in Table
4.2-3.

4.2.2.1 Confined Nonleaky Scenario
A confined nonleaky scenario would most likely represent actual site conditions. The
hydrologic parameters used in support of a confined nonleaky aquifer scenario are
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included in Table 4.2-3. The Theis non-equilibrium well equations (Reference 4.2-7) for
a confined non-leaky scenario are as follows:
s = [Q/4(3.14)T](W(u))

u = r2S/4Tt

where:
s = drawdown (ft)

T = transmissivity, ft2/day

Q = pumping rate, ft3/day

t = time since pumping started, days

S = coefficient of storage

W(u) = Theis well function

r = distance to pumping well, ft

The assumptions made were that the aquifer is homogeneous, isotropic, of uniform
thickness, and of infinite aerial extent. The assumptions also include that the
potentiometric surface prior to pumping is horizontal; the well is pumped at a constant
discharge rate; the well is fully penetrating and flow is horizontal; the well diameter is
infinitesimal so that storage within the well can be neglected; and water from storage
is discharged instantaneously with decline of head. The results of the confined nonleaky scenario model indicated that drawdown of the deeper portion of the Chicot
Aquifer potentiometric surface at a distance of 2500 feet from any STP site well based
on an average pumping rate of 798 gpm after a period of 27 years (9855 days), which
is the operational period of STP 1 & 2 to beginning of construction, would result in a
drawdown of 27 to 30 feet. During the construction period [7 years (2555 days)] for
STP 3 & 4, the drawdown associated only with the construction activities and a
pumping rate of 1062 gpm is 32 to 36 feet. During the period of overlap of the current
operational water use and the amount of water projected to be used during
construction of STP 3 & 4 over the length of construction activities, the drawdown of
the potentiometric surface of the Chicot Aquifer was determined to be 55 to 63 feet
(pumping rate of 1860 gpm, which, as detailed in Subsection 4.2.2, is a conservative
normalized approximation of the current permitted limit) at 2,500 feet from the pumping
well.
In reality, as with the confined non-leaky scenario, the actual withdrawal resulting from
the pumping of any STP site well a distance of 2,500 feet away would be similar to the
drawdown that could be generated under current operating conditions based on design
yields and assuming that the wells pumped are pumped in a manner such that no two
adjacent wells are ever pumped at the same time to prevent coalescing drawdowns.
The drawdown at a distance 2,500 feet from any STP site well for the 500 gpm design
yield during the projected 40-year operating period of STP 1 & 2 is 18 to 20 feet.
STPNOC concludes that impacts due to increased pumping during construction
activities to the deeper portion of the Chicot Aquifer would be SMALL and would not
warrant mitigation. A reduction in drawdown potential could be obtained by the
permitting of additional production wells within the same aquifer sequence. This would
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allow STP to decrease the actual pumping rate at each well location, thereby spreading
out the potential drawdown impacts across the STP site and reducing the effect each
of the individual wells would have on offsite well locations while pumping within the
current permitted rate.

4.2.3 Water Quality Impacts
4.2.3.1 Surface Water
Impacts to surface water quality can occur as the result of chemical spills and soil
erosion due to ground disturbance during construction. Potential impacts from the
modification or construction of new replacement transmission towers along the STP to
Hillje right-of-way would result in soil disturbance which would increase the potential
impacts to surface water from sedimentation. Based on observation of aerial
photographs, buffers of vegetated land that lie between the transmission towers to be
modified or constructed and nearby surface water features would reduce the likelihood
of any impacts due to sedimentation resulting from construction activities. STPNOC
anticipates that modifications/construction along the transmission right-of-way would
occur in accordance with all applicable regulations (Section 1.2, Tables 1.2-1 through
1.2-4) and best management practices to further reduce the potential impact, including
erosion control measures that may include the use of silt fences and sediment
retention basins to prevent storm water from carrying soil into down-gradient water
bodies.
Any contaminants (e.g., diesel fuel, hydraulic fluid, antifreeze, or lubricants) spilled
during construction activities and not controlled by spill control measures could also
affect surface water quality. Any minor spills of potential contaminants, including diesel
fuel, hydraulic fluid, or lubricants during construction of the project, would be
remediated quickly in accordance with the STP Construction SWPPP. Therefore,
impacts to water quality would be considered SMALL and would not warrant additional
mitigation.
Due to the relatively flat topography of the STP site, erosional impact to onsite land
surfaces would be SMALL. Little Robbins Slough and Kelly Lake receive surface water
from the northern portion of the STP site via surface flow from STP site drainage
features and could therefore be impacted by site disturbance activities in the vicinity of
STP 3 & 4 and the heavy-haul road. Direct impacts to the Colorado River from the
construction activities at STP 3 & 4 are less likely because of the distance
(approximately 3 miles) between the construction site and the waterway. Based on
observation of aerial photographs, buffers of vegetated land that lie between the
construction site and nearby surface water features would reduce the likelihood of any
impacts due to sedimentation resulting from construction activities. STPNOC would
plan and carry out road building and other project construction activities in accordance
with all applicable regulations (Section 1.2, Tables 1.2-1 through 1.2-4) and best
management practices including erosion-control measures that may include silt fences
and sediment retention basins to prevent storm water from carrying soil into downgradient water bodies.
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Because the STP 3 & 4 site slated to be disturbed for facilities and supporting
infrastructure is more than 5 acres, STPNOC would, in compliance with the TCEQ
TPDES Construction Storm Water Program, do the following:





Submit a Notice of Intent to obtain coverage under the TCEQ General Permit
Number TX150000 Relating to Discharges from Construction Activities.
Develop a SWPPP.
Implement best management practices, including structural and operation controls
to prevent the movement of pollutants (including sediments) into wetlands and
water bodies via storm water runoff.

Based on the fact that any ground-disturbing activities would be permitted and
overseen by state regulators, and guided by an approved SWPPP, STPNOC believes
any impacts to surface water during the construction phase would be SMALL and
would not warrant mitigation beyond those best practices mentioned above and any
additional requirements required by permitting agencies.

4.2.3.2 Groundwater
The shallow aquifer beneath the plant and the STP to Hillje transmission right-of-way
is under confined conditions resulting from the overlying surficial clay material and the
underlying confining unit that separates the shallow confined aquifer from the deep
aquifer located within the Beaumont Formation. The groundwater at the STP site and
in the vicinity of the STP site is replenished by natural precipitation that percolates to
the water table and then moves laterally to the closest interceptor stream, the Colorado
River. As a consequence, any contaminants (e.g., diesel fuel, hydraulic fluid,
antifreeze, or lubricants) spilled during construction and not controlled by spill control
measures may affect only the shallow aquifer and would ultimately move to surface
water bodies where they could be intercepted.
Any minor spills of diesel fuel, hydraulic fluid, or lubricants during construction of the
project would be remediated quickly in accordance with the construction SWPP.
None of the planned construction activities has the potential to affect the deep,
confined aquifers. In the unlikely event small amounts of contaminants escape into the
environment, they would have only a small, localized, temporary impact on the shallow
confined aquifer. STPNOC believes that any impacts to groundwater quality would be
SMALL and would not warrant mitigation beyond those described in this section or
required by permit.

4.2.4 References
4.2-1

STPEGS Updated Final Safety Analysis Report for Units 1 & 2, Revision
13, May 2006.

4.2-2

“Final Environmental Statement related to the Operation of STP 1 & 2,”
NRC (Nuclear Regulatory Commission) August 1986.

Water-Related Impacts

4.2-13

Rev. 12

STP 3 & 4

4.2-14

Environmental Report

4.2-3

“Rapid Bioassessment Initial Report,” ENSR (ENSR Corporation), South
Texas Project Electric Generating Station, Prepared for STP Nuclear
Operating Company, Wadsworth, Texas, May 2007.

4.2-4

“Ecological Survey Report Unit 3 and 4 Licensing Project,” ENSR, South
Texas Project Electric Generating Station, Prepared for STP Nuclear
Operating Company, Wadsworth, Texas, March 2007.

4.2-5

Operating Permit, STP Nuclear Operating Company, Historical User
Permit No. OP-04122805, Coastal Plains Groundwater Conservation
District, March 2005.

4.2-6

CPGCD (Coastal Plains Groundwater Conservation District) 2004, Rules of
the Coastal Plains Groundwater Conservation District, adopted May 25.

4.2-7

“Groundwater and Wells,” Fletcher G. Driscoll, 2nd Edition, Johnson
Filtration Systems Inc., St. Paul, Minnesota, 1989.

4.2-8

“Plant Water Balance,” Fluor Nuclear Power Calculation
No. U7-SITE-G-CALC-DESN-2001.

4.2-9

“Site Groundwater Use for Construction, Initial Testing, Startup, and
Operations,” Fluor Nuclear Power Calculation
No. U7-SITE-G-CALC-DESN-2002.

Water-Related Impacts

Rev. 12

STP 3 & 4

Environmental Report

Table 4.2-1 Estimated Dewatering Drawdown and Subsidence
Distance from STP Proposed
Excavation

Drawdown at
Location Facility

Subsidence at
Location Facility

MCR Dike

2200 ft from STP 3 & 4

<0.1 to 10 ft

<0.01 to 0.08 ft

STP Unit 1

1800 ft from STP 3 & 4

<0.1 to 19 ft

<0.01 to 0.15 ft

STP Unit 2

2250 ft from STP 3 & 4

<0.1 to 9 ft

<0.01 to 0.07 ft

Location

Table 4.2-2 Pump Test Data STP 1 & 2 Shallow Aquifer
Portion of the Chicot Aquifer

Pump Test

Test Depth
(ft)

Transmissivity
(gpd/ft)

Permeability
gpd/ft

cm/sec

Storage
Coefficient

1

60-140

33,000

410

0.0200

0.00071

2

59-83

13,000

600

0.0280

0.00045

3

20-43

1,100

65

0.0030

0.00170

4

30-45

10,500

420

0.0200

0.00070

Source: Reference 4.2-2, Table 2.4.13-3
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Case

1

2

3

4

5

6

7

8

Distance (Feet) [1]

2,500

2,500

2,500

2,500

2,500

2,500

2,500

2,500

Storage Coefficient
[2]

0.00076
to
0.00022

0.00076
to
0.00022

0.00076
to
0.00022

0.00076
to
0.00022

0.00076
to
0.00022

0.00076
to
0.00022

0.00076
to
0.00022

0.00076
to
0.00022

Transmissivity [2]
(Feet2/day)

4,444

4,444

4,444

4,444

4,444

4,444

4,444

4,444

Time (Days)

3,650

9,855

365

2555

365

2555

2555

14600

Flow, Q
(gpm)/(Feet3/day)
Confining Unit [2] b'
(FT)
Drawdown at
closest offsite well
from
Well 7 (Feet)

798/(153,615) 798/(153,615) 1062/(204,435) 1062/(204,435) 1860/(358,050) 1860/(358,050) 500/(92,250) 500/(92,250)
100

100

100

100

100

100

100

100

0.00053

0.00053

0.00053

0.00053

0.00053

0.00053

0.00053

0.00053

25–28

27–30

24–29

32–36

43–51

55–63

15–17

18–20
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Table 4.2-3 Drawdown Inputs for Confined Non-leaky Aquifer Scenario/Construction

Case 1 to 2 – STP 1 & 2 operations - pumping current average rate (798 gpm) over different time spans
Case 3 to 4 – STP 3 & 4 construction - pumping well at 1062 gpm, which is 1860 gpm (i.e., as detailed in Section 4.2.2, the conservative
normalized approximation of the current permit limit) less the Units 1 and 2 average annual withdrawal rate (798 gpm)
Case 5 to 6 – STP 1 & 2 operation and STP 3 & 4 construction - pumping at 1860 gpm
Case 7 – STP site well pumping at current well maximum design yield of 500 gpm over 7-year construction period
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Case 8 – STP site well pumping at current well maximum design yield of 500 gpm over 40-year operational period
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4.3 Ecological Impacts
This section discusses potential impacts to terrestrial and aquatic communities from
construction of STP 3 & 4 and their facilities. Section 3.9 describes the construction
activities, including site preparation and construction of facilities and supporting
infrastructure, and provides a schedule for construction activities. The construction
schedule is important since the timing and duration of activities can affect ecological
impacts.

4.3.1 Terrestrial Ecosystems
The terrestrial ecology of the proposed site of STP 3 & 4, the STP site in general, and
the region are described in Subsection 2.4.1, providing a baseline from which to
assess potential impacts. Sections 3.1 and 3.9S provide details of the proposed
construction activities and potential landscape alterations associated with STP 3 & 4.

4.3.1.1 The Site and Vicinity
Impacts of construction on land use are discussed in Subsection 4.1.1. Construction
of STP 3 & 4, as discussed in Section 3.9S, will result in approximately 244 acres being
disturbed during the construction phase and approximately 90 acres of these lost
permanently due to construction of new facilities and a new heavy haul road (see
Figure 3.9S-1). Approximately 71 of these 244 acres are existing facilities and the Main
Cooling Reservoir. At the conclusion of the construction activity, the temporarily
disturbed soil will be graded, landscaped to match the surrounding area, and
revegetated (see Subsection 3.1.2). Clearing methods, disposal of construction waste,
and methods for control of erosion, runoff, and siltation are discussed in Subsection
3.9S.2.
The proposed project area is a mosaic of previously developed land (existing
warehouses, sheds, and concrete pads), mowed fields, and relatively open habitat,
dominated by bluestem grasses (Andropogon spp.), dewberry (Rubus spp.), and sea
myrtle (Baccharis halimifolia) (Figure 2.4-1 and Reference 4.3-1), all plants common to
disturbed or abandoned agricultural land in this region (Reference 4.3-2). Biological
surveys of the construction project area, associated laydown/parking areas, and
adjacent lands did not identify any listed, rare or unusual plants (Reference 4.3-1);
therefore, construction activities should not reduce local or regional diversity of plants
or plant communities.
There are no important species as defined by NUREG-1555 (Reference 4.3-3) on the
proposed construction site. Only common game species such as white-tail deer
(Odocoileus virginianus), squirrels (Sciurus niger and S. carolinensis), feral pigs (Sus
scrofa), and possibly mourning doves (Zenaidura macroura) and northern bobwhites
(Colinus virginianus) are present. Construction will reduce the available acres of
habitat for these species on the site, causing some species to leave the site, but this
should not impact their local or regional populations. There are no areas designated
by the U.S. Fish and Wildlife Service (USFWS) as critical habitat for endangered
species within the proposed construction area or on the STP site. Pedestrian surveys
for threatened and endangered species in the construction/laydown/spoils areas were
conducted during six observation days from December 2006 through March 2007. No
Ecological Impacts
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federal or state-listed threatened or endangered species, critical habitat, or suitable
habitats associated with potential species were observed during those surveys
(Reference 4.3-1).
Three listed species (bald eagle, brown pelican, and alligator) have been observed
within the STP site (see Subsection 2.4.1). The Texas Prairie Wetland Project is
located several hundred yards from the STP 3 & 4 site, but given the distance from the
construction site and the limited duration of the construction activities, the long-term
presence of waterbirds on the site should not be impacted by construction. Therefore,
STP 3 & 4 construction activities should have no impact on important species,
including threatened and endangered terrestrial species. There are no other known
federal or state projects within the region that could affect or potentially affect the same
threatened and endangered species (or their habitats) that exist on or near the STP
site. STPNOC has initiated consultations with the USFWS, the National Oceanic and
Atmospheric Administration Fisheries Service, and Texas Parks and Wildlife
Department (TPWD) regarding endangered and threatened species (Reference 4.3-4,
Reference 4.3-5, and Reference 4.3-6).
Based on information received from the TPWD, an active bald eagle nest is located on
the STP site near its eastern boundary. Although recently delisted under the
Endangered Species Act (Reference 4.3-7), the bald eagle remains protected under
the Bald and Golden Eagle Protection Act (References 4.3-7). On June 1, 2007, new
national management guidelines for bald eagles, which established a single
recommended protection zone to extend out 660 feet from each eagle nest, were
enacted for all bald eagles in the lower 48 states (Reference 4.3-8). No activities
related to construction of STP 3 & 4 will occur within one mile of the eagle nest.
As discussed in Subsection 2.4.1, the STP site lies within a major migratory corridor
for neotropical migrants and other birds. Radar studies indicate that floodplain forests
and other forested wetlands are important stopover habitats. These habitats on the
STP site will not be impacted by construction activities associated with Units 3 & 4 and,
thus, construction impacts on migratory birds should not be significant.

4.3.1.1.1 Wetlands
The status of wetlands within or near the construction footprint (including laydown and
spoil areas) was assessed by ENSR in 2006/2007 (Reference 4.3-1). ENSR used U.S.
Army Corps of Engineers 1987 wetland delineation criteria to classify the sites, based
on environmental parameters such as hydrology, soils, and vegetation, as well as
history of land use. Subsequent to these initial studies, STPNOC requested the
USACE to make a Preliminary Jurisdictional Determination of all wetlands, including
those previously identified, which would potentially be impacted by the construction
and operation of Units 3 & 4. This determination request exceeded the area originally
surveyed by ENSR. Twenty-nine wetlands ranging in size from 0.07 acres to 3.78
acres were identified and delineated in the field. The boundary coordinates were
collected using GPS sub-meter technology and provided to the construction planning
engineers for use in ensuring maximum avoidance and minimal impacts to these
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sensitive sites. Each of these 29 sites will be avoided during the construction phase,
thus limiting direct impacts (see Figure 3.9S-1).
Several surface water and storm water drainage ditches are likely to be impacted
and/or filled during construction. The east-west drainage ditch (Figure 2.4-3) in the
power block footprint is approximately 8 to 10 feet wide, and approximately 4 to 5 feet
deep, although the water is normally restricted to a more narrow channel
(approximately 2 to 4 feet wide) approximately 1 to 2 feet deep. This ditch has several
perpendicular ditches draining into it from the industrial land between the ditch and the
berm. Portions of the ditch margins are mowed to the water level, other portions are
vegetated with small shrubs (primarily sea myrtle) and semiaquatic grasses/rushes.
This ditch will be relocated 650–700 feet north of its present position, just north of the
new power block, and should impact only approximately 7 acres of scrub/shrub habitat
and less than 0.5 acres of maintained/disturbed land.
Another man-made ditch within the construction area is Little Robbins Slough (Figure
2.4-1). Its upstream reaches are found in the proposed borrow and spoils area, and it
then flows south past the western edge of the Main Cooling Reservoir (MCR) toward
the marsh. This slough was relocated to its present location during STP 1 & 2
construction in the late 1970s to replace the drainage function of the original slough
that was filled to create the MCR (Reference 4.3-2). STP is committed to employing
best construction management practices (see Subsection 3.9S.2) to reduce the
amount of construction-area erosion and limit the sediment entering the site drainages,
such as Little Robbins Slough, thus minimizing downstream sedimentation effects on
flora and fauna. Aside from Little Robbins Slough, other storm water and surface water
ditches created on historically upland habitat were routinely maintained and thus were
not considered jurisdictional waters (Reference 4.3-1).

4.3.1.1.2 Other Construction Impacts
Noise is another potential construction-related activity that could impact wildlife at the
proposed STP 3 & 4 construction site. Although noise levels in construction areas can
be high (up to 100 dBA at 100 feet from sources of noise) and of varying duration, these
high local noise levels would not be expected to propagate far beyond the boundaries
of the construction site (Reference 4.3-9). Table 3.9S-2 shows the rapid attenuation of
construction noise over relatively short distances. For example, at 400 feet from the
source of 100 dBA construction noise, noise levels have generally dropped to 60–80
dBA, below levels known to startle small mammals and waterfowl (Reference 4.3-9).
Even with this attenuation, some displacement of local small mammals and birds due
to noise is expected during construction activities. This displacement may be
permanent for some species and temporary for others. These impacts are considered
SMALL, generally short-term, localized, and not ecologically significant.
Avian mortality because of collisions with man-made structures is sometimes a
concern with very tall structures, although it varies relative to species characteristics
such as size, flight behavior, and habitat use, and other characteristics including
weather, landscape features, and size/type of equipment/structures (Reference 4.310). While poor conditions occasionally result in major bird kills, such mortalities are
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not thought to significantly impact common/abundant bird species. STP 1 & 2 have not
experienced any such major bird kills. The proposed facilities are similar to existing
STP facilities and there should be little additional impact. Avian collisions during STP
Units 3 & 4 construction should be negligible and these impacts SMALL.
Light Pollution during facility construction and operation can disorient flying birds and
bats. To the extent possible, at night, unnecessary lights will be turned off, lights will
be directed downward or hooded, and lower-powered lights will be used to minimize
impacts on wildlife. Given these suggested mitigation techniques and the sparseness
of wildlife populations is the construction areas, impacts of lights are considered
SMALL.

4.3.1.1.3 Transmission Corridors
As discussed in Subsection 2.2.2, there are no new transmission corridors for STP 3
& 4; however, some upgrading of transmission line conductors would be necessary on
one 20-mile long right-of-way. There would be small ecological impacts associated
with noise/movement of construction equipment and workers involved in changing out
conductors and installing replacement towers. This kind of work normally involves a
crew with several flatbed “conductor trucks” (carrying large cable spools) and large
bucket trucks. A variety of birds, small mammals, and larger mammals (white-tailed
deer) could be disturbed by this activity, but the impact of this disturbance in most
circumstances would be minor—animals moving away or avoiding the area for several
days while crews are working. Many of the STP-associated transmission lines traverse
mostly agricultural lands (Reference 4.3-11), thus there would be few animals using
the corridors for activities other than foraging or possibly resting. Nesting of some
ground-nesting birds (e.g., Northern bobwhite, wild turkeys, meadowlark, horned lark,
killdeer) in adjacent habitats could be disrupted temporarily if these species are
present and if the work is carried out during the spring/early summer nesting period. If
work is carried out in the non-nesting periods, impacts to birds will be SMALL and
negligible.

4.3.1.2 Summary
In summary, construction will result in the loss of approximately 170 acres of some
common habitats for local wildlife, although the impacts cannot be quantitatively
assessed because population data for species on and near the STP site are not
available. Construction activities should not reduce local biodiversity or impact
threatened or endangered species. Potential impacts of construction noise and bird
collisions during construction should be negligible. Therefore, construction-related
impacts to terrestrial resources are considered SMALL.

4.3.2 Aquatic Ecosystems – Construction Impacts
Section 3.9S includes a footprint of the proposed construction area, a description of
construction methods, and a proposed construction schedule.
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4.3.2.1 Impacts to Impoundments and Streams
Construction impacts on aquatic habitats in the immediate area, which range from
temporary disturbance to permanent loss, are described in this section. As discussed
in Subsection 4.2.1, the following surface water bodies are on or near the site:


Little Robbins Slough, which drains into a coastal marsh north of Matagorda Bay



Drainage areas associated with two unnamed sloughs



Main Cooling Reservoir (7000 acres)



Essential Cooling Pond (47 acres)



Kelly Lake (34.4 acres) and the slough that feeds it

Numerous drainage ditches are also likely to be disturbed by construction activities.
As discussed in Subsection 3.9S.3.10, a permanent sheet pile cofferdam will be
installed on the east and west side of the north separation dike of the MCR to facilitate
construction of the new intake and pumphouse for STP 3 & 4, while a temporary
cofferdam will be erected on the interior of the MCR embankment to facilitate
installation of the discharge structure. Installation of these cofferdams and associated
dewatering systems would allow earth-moving and construction equipment to operate
on dry ground, which is more efficient than working “blind” from shore or barge. This
also provides the added benefit of reducing the potential for erosion and
sedimentation. Sediment and soil removed would be transported to an onsite spoils
area in an upland area in the southwest portion of the site, preventing this material from
moving into site wetlands and watercourses. The areas up-slope and adjacent to the
new circulating water intake/discharge construction area will be stabilized with erosioncontrol devices appropriate to soil type and terrain to ensure that soil loosened by
heavy equipment is not carried into the MCR with storm water runoff. When
construction has been completed, the disturbed areas will either be rip-rapped or
seeded with a mixture of grasses and legumes to establish a perennial vegetative
cover and prevent erosion. Although best construction management practices will be
employed during construction of the cofferdams and intake/discharge structures, some
erosion and sedimentation is to be expected in the immediate area of construction
during the construction period. Suspended sediment can interfere with respiration and
feeding of benthic macroinvertebrates and fish, while deposited sediment can smother
benthic organisms and degrade fish spawning areas. However, some benthic
organisms and most juvenile and adult fish are able to leave areas with high sediment
loads and move to areas offering better water quality.
The aquatic species that occur on site are ubiquitous, common, and easily located in
nearby waters, as described in Subsection 2.4.2. The 1975 Final Environmental
Statement (FES-CP) (Reference 4.3-12, pages 4–7) listed species common in
wetlands near the site, including the grass shrimp (Palaemonetes kadiakensis),
crayfish (several genera occur in the area) (Reference 4.3-13), blue crab (Callinectes
sapidus), red shiner (Cyprinella lutrensis), mosquitofish (Gambusia affinis), silverband
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shiner (Notropis shumardi), sailfin molly (Poecilia latipinna), green sunfish (Lepomis
cyanellus), warmouth (Lepomis gulosus), bluegill (Lepomis macrochirus), white
crappie (Pomoxis annularis), tidewater silverside (Menidia peninsulae), striped mullet
(Mugil cephalus), and several species of killifish (Family Cyprinodontidae, likely
Lucania sp. and Fundulus spp.). A survey of the STP 1 & 2 Essential Cooling Pond in
2002 yielded two fish species: the sailfin molly and the sheepshead minnow
(Cyprinodon variegatus) (Reference 4.3-14). In May 2007, STPNOC commissioned a
rapid bioassessment of the 1500-meter-long drainage ditch that crosses the area
slated for construction (Reference 4.3-15). The bioassessment was intended to
characterize the water quality and fish community of the ditch before its relocation,
supporting the assessment of construction impacts. Fish collections from the STP ditch
system were dominated by mosquitofish, sunfish (largemouth bass and three common
Lepomids), sailfin molly, and sheepshead minnow. Most of these common species
tend to be tolerant of salinity and temperature fluctuations, and are ubiquitous in
coastal wetlands along the Gulf Coast (see Subsection 2.4.2).
In addition to the crustaceans (shrimp, crayfish, and crab) mentioned above, important
aquatic invertebrate species in the wetland include the juvenile stages of flying insects.
Although the wetland areas themselves are considered a sensitive and valuable
resource, the particular wetlands that would be impacted on site are not substantively
distinguishable from other wetland acreage in the vicinity, as discussed in Subsection
4.3.1. The 1975 FES-CP (Reference 4.3-12) indicated that the rerouting of Little
Robbins Slough would cause declines in several insect populations, including midges,
beetles, mayflies, biting midges, dragonflies, and damselflies. Potential impacts were
considered acceptable because these ubiquitous species readily recolonize available
surface waters, and so would not be lost to the area.
Several other drainages and impoundments at the site may be moderately impacted
during construction. Proposed construction activities that could potentially affect onsite
water bodies are described in Section 4.2. It is possible, and even likely, that some
sediment would be deposited in the onsite wetlands, impoundments, and channels,
with rainfall runoff during and immediately following construction. Best construction
management practices would reduce the amount of erosion and sedimentation
associated with construction, however, and would limit impacts to aquatic communities
in down-gradient water bodies. Although unlikely, it is also possible that excavated soil
placed in the proposed spoils and overflow storage area would be disturbed and move
with storm water runoff into streams on site. Details of potential impacts are given in
Subsection 4.2.1 and summarized here:
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Increased runoff from approximately 111 acres of impervious surfaces for new
buildings (reactor containment building, turbine building), structures (e.g.,
switchyard, cooling towers), and parking lots.
Increased sediment loads into onsite drainages and sloughs resulting from land
clearing and disturbances for constructing infrastructure such as roads and storm
water drainage systems, and disturbance of currently vegetated areas for
construction laydown areas, concrete batch plants, sand/soil/gravel stockpiles, and
construction-phase parking area.
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Filling of one small, isolated, non-jurisdictional wetland contained in the footprint of
the cooling towers.

During construction, effects to aquatic ecosystems may result from sedimentation
(because of erosion of surface soil) and, to a lesser extent, spills of petroleum
products. A recent report on human impacts to stream water quality listed siltation as
the primary cause of stream degradation by a wide margin (Reference 4.3-16). In a
nationwide survey by the USFWS on impacts to stream fisheries, sedimentation was
named the most important factor (Reference 4.3-16).
Three major groups of aquatic organisms are typically affected by the deposition of
sediment in streams: (1) aquatic plants, (2) benthic macroinvertebrates, and (3) fish.
The effects of excess sediment in streams, including sediment generated by
construction activities, are influenced by particle size. Finer particles may remain
suspended, blocking the light needed for photosynthesis, and initiating a cascade of
effects following from damage to primary producers. Turbidity associated with
suspended sediments may reduce photosynthetic activity in both periphyton and
rooted aquatic plants. Suspended particles may also interfere with respiration in
invertebrates and newly hatched fish, or reduce their feeding efficiency by lowering
visibility. Slightly larger particles fall out of suspension to the substrate, where they can
smother eggs and developing fry, fill interstitial gaps, or degrade the quality of
spawning grounds. As the gaps in the substrate are filled, habitat quality is decreased
for desirable invertebrates such as Ephemeroptera, Plecoptera, and Trichoptera, and
less desirable oligochaetes and chironomids become dominant. Such changes in the
benthic community assemblage result in a loss of fish forage, and a subsequent
reduction in fish populations (Reference 4.3-16).
Construction sites are known to contribute to erosion, which can then lead to
sedimentation in streams. In addition to road construction, which contributes
significantly to sedimentation, construction-related activities such as excavation,
grading for drainage during and after construction, temporary storage of soil piles, and
use of heavy machinery all disturb vegetation and expose soil to erosive forces.
Reducing the length of time that disturbed soil is exposed to the weather is one of the
most effective ways of controlling excess erosion and sedimentation (Reference 4.316).
The construction contractor will avoid or minimize construction impacts to water
resources through best management practices and good construction engineering
practices such as storm water retention basins and silt screens. A Storm Water
Pollution Prevention Plan (SWPPP) that specifies methods for control of erosion and
sedimentation will be prepared before construction in accordance with guidelines
provided by the Texas Commission of Environmental Quality (Reference 4.3-17).
Preventing onsite erosion by covering disturbed areas is a preferred method of
controlling sedimentation. When erosion cannot be prevented entirely, intercepting
and retaining sediment before it reaches a stream is a high priority (Reference 4.3-15).
For example, new retention ponds and connecting drainage ditches would collect
surface water runoff from the construction area, as described in Subsection 4.2.1.
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Sediment carried in the water from construction and dewatering activities would be
trapped in the ditches and ponds rather than carried to the point of discharge, thereby
reducing the sediment load in receiving waters.
Any small spills of construction-related fluids, such as petroleum products, would be
mitigated according to a Spill Contingency and Control Plan developed for construction
activities.
No significant impacts to Little Robbins Slough or to the coastal marsh at its terminus
at Matagorda Bay are expected. Construction of STP 3 & 4 will not require any
alteration of Little Robbins Slough, and would not affect any rare or specially protected
aquatic species in the man-made channel or in the coastal marshes of Matagorda Bay,
as none occur there (Reference 4.3-12). Temporary, minimal sedimentation is
possible, as discussed above.
Construction activities will not affect Kelly Lake, which is protected from sedimentation
and surface runoff by a large drainage ditch.

4.3.2.2 Impacts to Colorado River and Matagorda Bay
As described in Subsection 4.2.1, no significant sedimentation or runoff into the
Colorado River is expected from construction of the STP 3 & 4 generating facilities and
associated infrastructure. The construction area is more than two miles from the river,
and surface runoff would be channeled away from the river. Construction activities at
the Reservoir Makeup Pumping Facility (RMPF) and Spillway and Blowdown Facilities
(includes spillway discharge channel and blowdown pipeline) would be limited to
installing new pumps in the existing bays at the RMPF.
STPNOC anticipates that some dredging will be required to prepare the existing barge
slip for vessels transporting large components such as reactor vessels and steam
generators to the STP site. Dredging for the barge slip would increase turbidity and
siltation downstream of the barge slip area, which could affect spawning beds of
freshwater fish species that spawn in shallows (e.g., sunfishes, some Notropids) or
spawn in holes (e.g., catfish) in the immediate vicinity of the landing. Any impacts
would occur over a relatively brief period (one spawning season) and would not
produce long-term or lasting impacts. During construction of the existing barge slip,
which involved removal of 50,000 cubic yards of earth along the west bank of the
Colorado River, sheet piling was erected around the construction area to reduce soil
erosion and limit downstream increases in turbidity and siltation. Similar measures
could be employed to limit the effect of siltation associated with dredging. Less than
one acre of benthic habitat and associated resident biota was believed destroyed by
construction of the existing barge slip (Reference 4.3-12).
No threatened or endangered species are expected to be affected by the proposed
construction. As part of the review of the original license application for STP 1 & 2, the
USFWS provided a Section 7 consultation, under the Endangered Species Act
Amendments of 1978 (PL 95-632), stating that no endangered or threatened aquatic
species occurred near the site (Reference 4.3-11). However, a single blue sucker was
captured in a gill net at a Colorado River sampling station 1.5 miles upstream of the
4.3-8
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STP site by biologists conducting preoperational surveys of the lower Colorado River
in 1973 (Reference 4.3-2). The blue sucker is currently listed as Threatened by TPWD
(Reference 4.3-18), but was not listed by the state at the time of capture in 1973. This
species, which is found in large, unpolluted rivers with strong currents and firm (often
gravel or rock) substrates (Reference 4.3-19, Reference 4.3-20, Reference 4.3-21), is
known to exist in small numbers in segments of the Colorado River well upstream of
the plant (Reference 4.3-22), but should not be affected by the proposed construction.
The assemblage of aquatic species present in the Colorado River near the project area
varies throughout the year due to spawning and migration patterns of individual fish
and invertebrate species, as described in Subsection 2.4.2. Interannual variability is
also high, mediated by precipitation throughout the drainage basin (Reference 4.3-12).
The season of the year in which construction occurs would determine which specific
aquatic resources within Matagorda Bay may be affected. However, because the area
to be disturbed is small and in a protected near shore area that is already dedicated to
intake functions, the overall impact on aquatic species is expected to be SMALL and
temporary.

4.3.2.3 Transmission Corridors
No incremental effect on aquatic resources within the transmission corridors is
expected to result from construction or operation of STP 3 & 4.

4.3.2.4 Summary
Construction activities that may cause erosion that could lead to harmful deposition in
aquatic water bodies would be (1) of relatively short duration, (2) permitted and
overseen by state and federal regulators (Reference 4.3-16), and (3) guided by an
approved SWPPP. Some wetland habitats occur within the area expected to be
affected by construction activities; however, no important aquatic species are expected
to be affected. Impacts to aquatic communities from construction would be SMALL and
temporary, and would not warrant mitigation.
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4.4 Socioeconomic Impacts
This section addresses the socioeconomic impacts of the construction of STP 3 & 4.
Subsection 4.4.1 describes and presents an assessment of the physical impacts of
construction. Subsection 4.4.2 describes the impacts of construction to the community
in the areas of demography, economy, taxes, land use, transportation, recreational
resources and aesthetics, housing, and public services. Subsection 4.4.3 assesses
the construction of STP 3 & 4 with regard to disproportionate adverse impacts to
minority and low income groups.

4.4.1 Physical Impacts
In accordance with 10 CFR 51.45(d), the COL applicant is required to submit, in the
Environmental Report (ER), information needed for evaluating socioeconomic impacts
of construction. Also, consistent with NUREG-1555 requirements, “impacts resulting
from plant construction, transmission corridors and access roads, other offsite
facilities, and project-related transportation of goods and materials” as applicable to
the STP site are discussed in this section. In accordance with NUREG-1555,
“Construction-related activities are those that occur solely as a result of plant
construction.” Construction activities can cause temporary and localized physical
impacts such as noise, vehicle exhaust, and dust. Preconstruction and construction
activities for STP 3 & 4 are discussed in Section 3.9S. Vibration and shock impacts are
not anticipated because of control of blasting and other shock-producing activities.
Mitigative measures for any potential noise and vibration impacts from construction
activities are addressed in Subsection 3.9S.2.1. This section addresses potential
construction impacts that may affect people, buildings, and roads.
The STP 3 & 4 footprint is within an existing power plant facility, which includes land
developed for industrial use, farmland, and undeveloped natural and man-made
wetlands. The existing site facilities were sited to enable functional and safe operation
of a nuclear power plant compatible with the natural environment of the surrounding
site and community. Figure 3.9S-1 depicts the construction utilization plan, along with
plant access roads, heavy haul roads, and other construction planning features.
Impacts on existing STP facilities from constructing STP 3 & 4 would be small and
incremental relative to those associated with their normal operation.
The preconstruction/construction activities associated with this project would be
performed in the following sequence:






Preconstruction planning and exploration activities that include such site activities
as soil boring/sampling, installation of and monitoring wells or additional
geophysical borings as allowed by 10 CFR 50.10(b)(1) and the removal and/or
relocation of existing facilities in the new plant footprint.
Site preparation activities, including installation of temporary facilities, utilities,
unloading/docking facilities, installation of a slurry wall, and excavation of the
power block.
Construction activities, including the major power plant construction activities
included in the COL (Section 3.9S).
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4.4.1.1 Groups or Physical Features Vulnerable to Physical Impacts
4.4.1.1.1 People
According to 2005 census data, approximately 5170 people live within 10 miles of STP
(Table 2.5-2). Population distribution details are given in Subsection 2.5.1. The
nearest full-time residence is approximately 1.5 miles (west-southwest) from the
Exclusion Area Boundary (EAB). There are 10 residences within a 5-mile radius of STP
1 & 2 (Reference 4.4-1). The Lower Colorado River Authority (LCRA) Park (FM 521
River Park) is approximately 6 miles east of the STP site. Road systems in the vicinity
of the site are discussed in Subsection 2.2.1. The vicinity is predominantly rural and
characterized by farmland with occasional wooded tracts. There are three offsite
industrial facilities within the 10-mile radius.
People who could be vulnerable to noise, fugitive dust, and gaseous emissions
resulting from construction activities are listed below in order of most vulnerable to
least vulnerable:
(1)

Construction workers and personnel working on site

(2)

People working or living immediately adjacent to the site

(3)

Transient populations (i.e., temporary employees, recreational visitors,
tourists)

Construction workers would have required training and would don personal protective
equipment to minimize the risk of potentially harmful exposures. As presented in
Subsection 3.9S.2.1, procedures related to mitigating noise and vibration impacts from
construction activities may include measures such as restricting noise and vibration
generating activities to daylight hours, prohibiting construction traffic from driving on
specific roads and through specific neighborhoods, use of less vibration producing
equipment and/or methods (e.g., dampeners, staggering activities), and verifying that
noise control equipment on vehicles and equipment is in proper working order.
Notifications to regulatory agencies (e.g., Texas Commission on Environmental
Quality [TCEQ]) and nearby residents regarding atypical noise and vibration events
(e.g., pile driving, steam/air blows) may also be performed.
Emergency first-aid care would be available at the construction site, and regular health
and safety monitoring would be conducted during construction. Also, in an effort to
minimize traffic congestion and any potential accidents resulting from STP 3 & 4
construction-related activities, the construction labor force would use the existing south
extension from Farm-to-Market (FM) 521 to access STP 3 & 4 (see Figure 3.9S-1).
The construction labor force would avoid the existing East Site Access Road to
minimize disruption of traffic patterns to STP 1 & 2 (Subsection 3.9S.3.2).
People working on site or living near the STP site would not experience any physical
impacts greater than those that would be considered an annoyance or nuisance. In
the event that atypical or noisy construction activities would be necessary, public
announcements or notifications may be provided. These construction activities would
4.4-2
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be performed in compliance with local, state, and federal regulations, and site-specific
permit conditions.
Fugitive dust and odors could be generated as a result of normal construction
activities. Odors could result from exhaust emissions and would dissipate on site.
Mitigation measures to minimize fugitive and vehicular emissions (including paving
disturbed areas, water suppression, covering truck loads and debris stockpiles,
reduced material handling, limiting vehicle speed, and visual inspection of emission
control equipment) would be instituted. Additional mitigation control measures would
address any nuisance issues case by case.
All equipment would be serviced regularly and operated in accordance with local, state,
and federal emission requirements discussed in detail in Subsection 4.4.1.3. Given
the fugitive/exhaust emission control measures discussed above, it is anticipated that
no discernible impact on the local air quality would be realized.
As discussed in Subsections 2.2.2 and 4.1.2, no new transmission corridors would be
constructed for STP 3 & 4; however, some upgrading of transmission line conductors
and replacement of towers would be necessary in the STP to Hillje transmission line
corridor. This kind of work normally involves a crew with several flatbed “conductor
trucks” (carrying large cable spools) and large bucket trucks. There would be a small
impact associated with noise/movement of construction equipment and workers
involved in changing out conductors.
Any effects of physical impacts to people from construction activities would be SMALL
and would not warrant mitigation other than that discussed above.

4.4.1.1.2 Buildings
Construction activities would not impact any offsite buildings because of distance to
any such structures. The nearest full-time residence is approximately 1.5 miles from
the EAB (Figure 2.1-1). In the event that pile-driving is necessary, the building(s) most
vulnerable to shock and vibration would be those within the STP site boundary. Onsite
buildings have been constructed to safely withstand possible impacts, including shock
and vibration, from construction activities associated with the proposed activity.
Table 3.9S-2 presents data on attenuated noise levels expected from operation of
construction equipment. Applying the Inverse-Square Law to the highest level listed in
Table 3.9S-2 (84 dBA) at 400 feet), a decrease in noise levels of over 20 decibels
would be expected at the EAB, with even greater decreases occurring at the site
boundary.
Although there are cultural resources located within the 10-mile radius of the site (see
Subsection 2.5.3), none are located adjacent to the STP site. The closest historical
landmark is the St. Francis Catholic Church, which is located 6 miles to the east of the
site. No impacts due to vibration or shocks from construction activities would be
expected.
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Any effects of physical impacts to buildings from construction activities would be
SMALL and would not warrant mitigation.

4.4.1.1.3 Transportation Routes
The transportation network in Matagorda and Brazoria counties is rural, fed by traffic
from urban roadways. Material transportation routes (haul routes) would be selected
based on equipment accessibility, existing traffic patterns, and noise restrictions,
logistics, distance, and costs. Methods to mitigate potential impacts include: (1)
avoiding routes that could adversely affect sensitive areas (e.g., housing, hospitals,
schools, retirement communities, businesses) to the extent possible, and (2) restricting
activities and delivery times to daylight hours.
As discussed in Subsection 4.4.2.2.4, it has been determined that construction
workers would have a MODERATE to LARGE impact on the two-lane roadways in
Matagorda County, particularly FM 521 and its feeder roads. Mitigation may be
necessary to accommodate the additional vehicles on Matagorda County roads,
particularly FM 521.
Mitigation measures would be included in a construction management traffic plan
developed before the start of construction. Potential mitigation measures could
include installing turn lanes at the construction entrance, establishing a centralized
parking area away from the site and shuttling construction workers to the site in buses
or vans, encouraging carpools, and staggering construction shifts so they do not
coincide with operational shifts. STPNOC could also establish a shuttle service from
the Bay City area, where many of the construction labor force is likely to reside. The
operations work force would continue to enter the plant at the current entrance on FM
521 (Subsection 3.9S.3.2).
No new public roads would be required as a result of construction activities. Public
roads may be altered (e.g., widened, turn lanes installed) as a result of construction
activities. Minor road repairs and improvements in the vicinity of STP (e.g., patching
cracks and potholes, adding turn lanes, reinforcing soft shoulders) may be necessary
to enable equipment accessibility and reduce safety risks. Any damage to public
roads, markings, or signs caused by construction activities would be repaired to
preexisting conditions or better. The construction site exit onto FM 521 would be
marked clearly with signs maintained such that they are clear of debris and markings
are visible.
A heavy haul route from the barge facility on the Colorado River would support
construction activities (Figure 3.9S-1). This road would be private and fully contained
within the existing site boundary. If barge shipments of Nuclear Steam Supply System
heavy components are consistent with STP 1 & 2 levels (approximately 10 shipments),
impacts on river traffic would be minimal (Reference 4.4-2). Refurbishment of the rail
spur would result in minimal impacts.
As stated above, the impact construction workers would have on the two-lane
roadways in Matagorda County, particularly FM 521 and feeder roads, would be a
MODERATE to LARGE impact and mitigation would be required. The effects of
4.4-4
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physical impacts from other transportation routes would be SMALL and would not
warrant mitigation.

4.4.1.2 Predicted Noise Levels
As presented in Section 2.2, Matagorda and Brazoria counties are predominantly rural
and characterized by farmland with occasional wooded tracts. Areas that are subject
to farming are prone to seasonal noise-related events such as planting and harvesting.
Wooded areas provide natural noise control to reduce noise propagation. Table 4.4.1
identifies expected noise levels in the immediate vicinity (less than 10 feet) of a variety
of construction tools that might be used (Reference 4.4-3).
Noise level attenuates with distance. A 3-decibel (dBA) decrease is perceived as
roughly halving loudness; a 3 dBA increase doubles the loudness. The noise from an
earthmover can be as high as 94 dBA from 10 feet away, and 82 dBA from 70 feet
away. A crane lifting a load can make 96 dBA of noise; when idling, it may make less
than 80 dBA. Moderate auto traffic at a distance of 100 feet (30 m) rates about 50 dBA.
To a driver with a car window open or a pedestrian on the sidewalk, the same traffic
rates about 70 dBA (Reference 4.4-3); that is, it sounds four times louder. The level
of normal conversation is about 50 to 60 dBA.
Section 3.9S discusses noise levels during construction, which could be as high as 113
dBA in the immediate area of the equipment listed. Construction workers would use
hearing protection in accordance with good construction practices. Noise attenuates
quickly with distance (see Table 3.9S-2) so that the loudest construction noise would
register 55–85 dBA 400 feet from the source, and would continue to attenuate with
distance.
The EAB is greater than 1,000 feet in all directions from the STP 3 & 4 footprint. No
major roads, public buildings, or residences are located within the exclusion area.
Attenuation of noise, through distance, associated with STP 3 & 4 construction
activities is expected to result in noise levels less than 65 dBA to the EAB. As reported
in NUREG-1437 (Reference 4.4-4), and referenced in NUREG-1555 (Reference 4.45), noise levels below 65 dBA are considered of small significance.
The following controls or similar ones could be incorporated into activity planning to
further minimize noise and associated impacts:


Regularly inspecting and maintaining equipment to include noise aspects (e.g.,
mufflers)



Restricting noise-related activities (e.g., pile-driving) to daylight hours



Restricting delivery times to daylight hours

Impacts from the noise of construction activities would be SMALL and temporary and
would not require mitigation.
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4.4.1.3 Air Quality
Matagorda and Brazoria Counties are part of the Metropolitan Houston-Galveston
Intrastate Air Quality Control Region (AQCR) (Reference 4.4-6). All areas within the
Metropolitan Houston-Galveston AQCR are classified as achieving attainment with the
National Ambient Air Quality Standards (NAAQS), with the exception of the HoustonGalveston-Brazoria 8-Hour Ozone Non-attainment Area (Reference 4.4-7). A
discussion of current and projected regional air quality conditions is contained in
Subsection 2.7.2.
The NAAQS define ambient concentration criteria for sulfur dioxide (SO2), particulate
matter with aerodynamic diameters of 10 microns or less (PM10), particulate matter
with aerodynamic diameters of 2.5 microns or less (PM2.5), carbon monoxide (CO),
nitrogen dioxide (NO2), ozone (O3), and lead (Pb). These pollutants are generally
referred to as “criteria pollutants.” Areas of the United States having air quality as good
as, or better than, the NAAQS are designated by the U.S. Environmental Protection
Agency (EPA) as attainment areas. Areas having air quality that is worse than the
NAAQS are designated by EPA as non-attainment areas (Reference 4.4-8). The
Houston-Galveston-Brazoria area holds non-attainment status for ground-level ozone
under the 8-hour standard, which became effective June 15, 2005. Counties affected
under this status are Brazoria, Chambers, Fort Bend, Galveston, Harris, Liberty,
Montgomery, and Waller. The region was classified as being in “moderate” nonattainment of the 8-hour standard and was given a maximum attainment date of June
15, 2010.
Temporary and minor impacts to local ambient air quality could occur as a result of
normal construction activities. Fugitive dust and fine particulate matter
emissions–including those less than 10 microns (PM10) in size, would be generated
during earth-moving and material-handling activities. Construction equipment and
offsite vehicles used for hauling debris, equipment, and supplies also produce
emissions. The pollutants of primary concern include PM10 fugitive dust, reactive
organic gases, oxides of nitrogen, carbon monoxide, and, to a lesser extent, sulfur
dioxides. Variables affecting construction emissions (e.g. type of construction
vehicles, timing and phasing of construction activities, and haul routes) cannot be
accurately determined until the project is initiated. Actual construction-related
emissions cannot be effectively quantified before the project begins. General
estimates are available and the impacts on air quality can be minimized by compliance
with all federal, state, and local regulations that govern construction activities and
emissions from construction vehicles.
Specific mitigation measures to control fugitive dust would be identified in the
Construction Environmental Controls Plan, which implements TCEQ requirements and
would be prepared before project construction. Mitigation measures could include any
or all of the following:
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Stabilize construction roads and spoil piles



Limit speeds on unpaved construction roads
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Periodically water unpaved construction roads to control dust



Implement use of soil adhesives (i.e., soil cement) to stabilize loose dirt surfaces



Perform housekeeping (e.g., remove dirt spilled onto paved roads)



Cover haul trucks when loaded or unloaded



Minimize material handling (e.g., drop heights, double-handling)



Cease grading and excavation activities during high winds and during extreme air
pollution episodes



Phase grading to minimize the area of disturbed soils



Revegetate road medians and slopes

While emissions from construction activities and equipment would be unavoidable,
some methods, such as those mentioned above, could minimize impacts to local air
quality and the nuisance impacts to the public in proximity to the project. To this effect,
the Construction Environmental Controls Plan would contain environmental
management controls strategy including:



Phase construction to minimize daily emissions
Performance of proper maintenance of construction vehicles to maximize
efficiency and minimize emissions

Given the control measures discussed above, impacts to air quality from construction
would be SMALL and would not warrant mitigation.

4.4.2 Social and Economic Impacts
This section evaluates the demographic, economic, infrastructure, and community
impacts to the region as a result of constructing STP 3 & 4. The evaluation assesses
impacts of construction-related activities and of the construction labor force on the
region.
The assumed construction schedule projects a construction start date in 2009, and
commercial operation dates of 2015 and 2016 for STP 3 & 4, respectively. STPNOC
anticipates employing 5950 construction workers at peak construction activity with a
79% to 21% proportion of manual labor to non-manual labor (Table 3.10-2). Figure
3.10-1 illustrates the distribution of the construction labor force over the anticipated
construction period.
Major factors in determining socioeconomic impacts are the number of workers that
relocate into the area and where they settle. In determining a methodology to use to
determine this information for construction of STP 3 & 4, STPNOC evaluated related
NRC studies for other sites: Malhotra (Reference 4.4-9), Mountain West (References
4.4-10, 4.4-11, 4.4-12, 4.4-13, and 4.4-14), and the Generic Environmental Impact
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Statement (GEIS) for License Renewal (References 4.4-15 and 4.4-16). The Malhotra
study was based on 28 surveys of 49,000 workers during construction at 13 sites. The
Mountain West study was based on post-licensing data from 12 sites. The GEIS study
was prepared in support of rulemaking for license renewal and analyzed impacts of
constructing and operating the existing fleet and used several case studies in its
socioeconomic analysis.
STPNOC has determined that changes in the industry since publication of the studies
may call into question the applicability of study results to future plant construction.
Principal among these changes are new licensing procedures (10 CFR 52) and
improved construction technologies such as prefabrication, preassembly,
modularization, and offsite assembly, which may affect the number of workers and
skills mix needed. The changes dictate caution in applying the results of the studies
to STP 3 & 4. However, the studies provide insights from at least 30 sites representing
a broad sampling of socioeconomic conditions and therefore warrant consideration.
STPNOC has used study input, together with site-specific information, in predicting
worker relocations and settlement patterns.
The studies showed that usually less than 50% of the labor force relocated to work on
the job sites, with sites located in denser population areas having the least inmigration. The remaining workers already lived within daily commuting distance.
STPNOC chose to use the 50% value as a reasonable estimate to avoid
underestimating impacts caused by in-migration and because the STP site is located
in a less-dense population area. Malhotra evaluated settlement patterns within a
specified distance to sites (e.g., highway miles or radius), whereas Mountain West and
the GEIS focused on geopolitical boundaries (e.g., counties). STPNOC evaluated
both approaches and found them to reasonably approximate the residential locations
of the workers at STP 1 & 2. For this reason, STPNOC used the residential locations
of the existing workers to predict the settlement patterns for the new workers. Based
on these data and considerations, STPNOC has made the assumptions presented in
Table 4.4-2 for construction labor force migration and residential distribution patterns
at STP.
Please note the following:

4.4-8

(1)

For all socioeconomic analyses, a “mover” is defined by NRC (Reference 4.49) as a worker who changes residence to work at the construction site.
Workers who do not change residence to work at the site are classified as
“nonmovers.” This definition is sufficiently broad to include the small
percentage who would move from one place within the 50-mile radius to
another place within the 50-mile radius, possibly to improve their access to
the site. However, in an effort to be conservative, STPNOC has assumed
that all movers would be migrating into the 50-mile region.

(2)

In Subsection 4.4.2, STPNOC has identified the significance of the impacts
as either small, moderate, or large, consistent with the criteria that NRC
established in 10 CFR 51, Appendix B, Table B-1, Footnote 3, as follows:
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SMALL — Environmental effects are not detectable or are so minor that they
will neither destabilize nor noticeably alter any important attribute of the
resource. For the purposes of assessing radiological impacts, NRC has
concluded that those impacts that do not exceed permissible levels in the
NRC’s regulations are considered small.
MODERATE — Environmental effects are sufficient to alter noticeably, but
not to destabilize, any important attribute of the resource.
LARGE — Environmental effects are clearly noticeable and are sufficient to
destabilize any important attributes of the resource.

4.4.2.1 Demography
STPNOC based this analysis on the estimated peak construction labor force.
STPNOC assumed that approximately 50% of the construction labor force would
change their residence to work at the STP site (movers), and that they would relocate
to approximately the same areas and in the same proportion as the existing operations
labor force. Therefore, this analysis is restricted to the two counties expected to be
most affected by the construction labor force, Matagorda and Brazoria Counties.
STPNOC estimates that the construction of both units would be completed by 2016.
The 2000 population within the 50-mile radius was approximately 258,960 and is
projected to grow to approximately 321,809 by 2020, for an average annual growth rate
during the construction period of 1.1% (see Table 2.5-2). STPNOC anticipates
employing 5950 construction workers at peak construction activity (Table 3.10-2).
STPNOC anticipates that approximately 2975 workers (movers) would relocate to the
same areas and in the same proportion as the existing operations labor force: 60.7%
(or 1806 workers) in Matagorda County, 22.4% (or 666 workers) in Brazoria County,
and the remainder would locate to one of the other counties within the 50-mile radius.
The in-migration of approximately 2975 movers would create new indirect jobs in the
area because of the multiplier effect. In the multiplier effect, each dollar spent on
goods and services by a mover becomes income to the recipient who saves some but
re-spends the rest. In turn, this re-spending becomes income to someone else, who
in turn saves part and re-spends the rest. The number of times the final increase in
consumption exceeds the initial dollar spent is called the “multiplier.” The U.S.
Department of Commerce Bureau of Economic Analysis, Economics and Statistics
Division provides multipliers for industry jobs and earnings (Reference 4.4-17). The
economic model, RIMS II, incorporates buying and selling linkages among regional
industries and was used to estimate the impact of new nuclear plant-related
expenditure of money in the two-county region of interest. For every mover, an
estimated additional 0.61 jobs would be created in the two-county area (Table 4.4-4
and Reference 4.4-17). For every dollar spent by a mover, an estimated additional
0.50 dollars would be injected into the regional economy (Reference 4.4-17).
Construction would create approximately 4790 permanent (direct + indirect) jobs in the
50-mile region.
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Most indirect jobs are service-related and not highly specialized, so, for this analysis,
STPNOC has assumed that most indirect jobs would be filled by the existing labor
force within the 50-mile region, particularly the two-county area, because 83% of the
labor force is expected to settle there. Using the Bureau of Economic Analysis
employment multiplier would produce a total number of indirect jobs generated by
construction of 1815 (2,975 × 0.61). This number represents approximately 20% of the
unemployed persons in the two-county region in 2005 (Table 4.4-4).
According to the Malhotra study (Reference 4.4-9), approximately 80% of nuclear plant
construction workers are likely to bring families. Therefore, of 2975 movers, 2380
would bring families into the 50-mile region and 595 movers would not. Assuming that
the workers would relocate in approximately that same proportion as the existing
operations labor force, approximately 1445 (60.7% of 2380) of those would locate to
Matagorda County and 533 (22.4% of 2380) would locate to Brazoria County (Table
4.4-2). Approximately 361 of the workers without families (60.7% of 595) would locate
to Matagorda County and 133 (22.4% of 595) would locate to Brazoria County.
According to the Malhotra study, the average household size of a nuclear plant
construction worker is 3.25 people. Therefore, construction would increase the
population in the 50-mile region by 8330 people ((2,380 × 3.25) + (595 construction
workers without families)). Of those, 5056 people (60.7% of 8330) would locate to
Matagorda County and 1866 (22.4% of 8330) people would locate to Brazoria County
(Table 4.4-2). These numbers constitute 13.3% and 0.8% of the 2000 Census
populations of Matagorda and Brazoria Counties, respectively. They constitute 11.3%
and 0.6% of the projected 2020 populations of Matagorda and Brazoria Counties,
respectively.
The movers and their families would represent a moderate increase in Matagorda
County’s total population, a small increase in Brazoria County’s total population, and
smaller increases in the total populations of the other counties in the 50-mile region.
Based on the Malhotra study, STPNOC estimates that 50% of the movers (1488)
would remain in the 50-mile region and the remainder would migrate back out of the
50-mile region after construction is complete. Including families, the number of people
remaining in the 50-mile radius would be 4165. Applying the same percentage to the
movers residing in Matagorda County and Brazoria Counties, STPNOC estimates that
903 and 333 movers, respectively, would remain in these counties. In Matagorda and
Brazoria Counties, the remaining workers and their families plus workers without
families would number 2528 and 933, respectively.

4.4.2.2 Impacts to the Community
This section evaluates the social, economic, infrastructure, and community impacts to
the two-county area and 50-mile region as a result of constructing STP 3 & 4. It is
expected that site preparation and construction activities would continue for
approximately 7 to 8 years, be completed by 2016, and employ as many as 5950
construction workers at peak employment.

4.4-10
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4.4.2.2.1 Economy
The impacts of construction on the local and regional economy depend on the region’s
current and projected economy and population.
As stated earlier in Subsection 4.4.2, approximately 2975 construction workers (50%
of the peak construction labor force) would already reside within a 50-mile radius of the
STP site. STPNOC believes that the regional construction labor force can support this
estimate, based on the size of the construction labor force in the area. In 2005, there
were 16,718 construction workers in Matagorda and Brazoria Counties (Table 2.5-7).
Including the construction labor forces from the other counties within a 50-mile radius,
the peak number of movers—2975—would represent less than 18% of the pool of
construction workers within the 50-mile radius.
As stated in Subsection 4.4.2, 2975 construction workers would be considered movers
who would migrate into the 50-mile radius. This in-migrating labor force would create
additional direct jobs in the region. The expenditures of the construction labor force in
the region for shelter, food, and services would, through the multiplier effect of
expenditures, also create a number of new indirect jobs. An influx of 2975 movers
would create 1815 indirect jobs, for a total of 4790 jobs (Table 4.4-4).
The employment of up to 2975 movers over a 7- to 8-year period could have SMALL
to LARGE economic impacts on the surrounding region. The creation of these jobs
could inject between $100.3 and $1,003.3 million dollars into the regional economy
during the life of the construction project, reduce unemployment by up to 20%, and
create business opportunities for housing and service-related industries. However,
after construction completion, a total of 50% of the movers would be expected to
migrate back out of the 50-mile region, and the income associated with construction of
Units 3 & 4 would cease. The estimated economic impact of this out-migration could
be as high as $9,930,175 per month (during peak). These estimates are analyzed
below.
Table 4.4-5 lists the estimated number of movers on site, by month, during
construction. The number of movers is 50% of the total labor force on site per month.
STPNOC obtained construction worker wage data for Matagorda and Brazoria
Counties from the Department of the Interior’s Bureau of Labor Statistics. In 2005, the
average annual pay for a construction worker in Matagorda County was $35,988, and,
in Brazoria County, $40,640 (Subsection 2.5.2.1). In 2006, the average annual for a
heavy and civil engineering construction worker in Matagorda County was $43,639,
and in Brazoria $53,746. To be conservative, STPNOC used the weighted average
annual wage of a heavy and civil engineering construction worker in the two counties
(weighted based on the number of heavy and civil engineering construction workers in
each county) $53,406 in its analysis. In Table 4.4-5, the average annual wage was
divided by 12 to calculate an average monthly wage—$4,450. The monthly wage was
multiplied by the number of movers each month and then summed to calculate total
dollars earned by the movers.
A sensitivity analysis, as shown in Table 4.4-5, was performed to further assess the
impacts of the mover wages on the region. Because of uncertainty surrounding the
Socioeconomic Impacts
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amount of mover wages that would be spent in the 50-mile region, STPNOC provided
a table depicting the dollar impact on the 50-mile region by percentage of the wages
spent within the region. Additionally, an earnings multiplier for the construction
industry in the two-county region was applied to the wages. According to these
calculations, the total economic impact of mover wages on the 50-mile region would
be between $100.3 million and $1,003.3 million dollars over the life of the construction
project. (Note: STPNOC acknowledges that, although this earnings multiplier is for
the two-county region, it reasonably represents the balance of counties within the 50mile radius.) At construction peak, wages would total $13,240,233 dollars per month.
Multiplying $13,240,233 by the earnings multiplier (1.5) would generate a monthly
economic impact during peak construction activity of $19,860,350 (if 100% of the
earnings were spent within the region). This would be considered a positive impact.
After construction is completed, approximately 50% of the movers would remain in the
50-mile radius and the remainder would migrate out. Assuming a 50% decrease in the
mover labor force, there would be a corresponding decrease in the economic impact
to the 50-mile region. Any movers remaining in the ROI would continue to contribute to
economic impacts in the ROI, but these impacts would not be associated with STP 3
& 4 construction. As noted above, monthly earnings during construction peak total
$13,240,233 per month. With the earnings multiplier applied, impacts could be as high
as $19,860,350 in the unlikely case that all earnings were spent within the ROI (Table
4.4-5). This out-migration would be considered a negative impact. However, Figure
3.10-1 indicates that the out-migration would occur gradually over a 2-year period. The
gradual reduction in the construction labor force and the in-migration of operations
workers during the construction period, would assist in mitigating the impact to the
community from the destabilizing effects of a sudden decrease in households. In
addition to the gradual nature of the decline in the construction workforce, the incoming
operations workers and their families would help to mitigate the negative impacts of the
decreasing construction workforce. Another mitigating factor would be the substantially
higher average annual wages expected for the operations workers. These higher
wages, combined with larger multipliers for both earnings and employment, suggest
that each operations worker would have a greater impact on the ROI economy than
each construction worker.
Because of the estimated distribution of the movers, Brazoria County would
experience approximately 22.4% of this economic activity and Matagorda County
would experience 60.7% of the activity. Matagorda County would be the most affected.
Beyond Matagorda County, the impacts would become more diffuse as a result of
interacting with the larger economic base of other counties, particularly Brazoria
County, which contains a portion of the outskirts of Houston.
The magnitude of the positive economic impacts would be less discernible, diffused in
the larger economic base of Brazoria County. Matagorda County, as the site of the
construction and the county where most of the construction labor force would reside,
would be affected more than Brazoria County. STPNOC concludes that the impacts
of construction on the economy of the region would be SMALL everywhere in the
region, except Matagorda County, where the positive impacts of an in-migrating
construction labor force and the negative impacts of the departing labor force (upon
4.4-12
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construction completion) could be MODERATE to LARGE. Mitigation would be
warranted. To mitigate these impacts, STPNOC would maintain communication with
local and regional government authorities including the Matagorda County
Commissioners Court, County Judge and nongovernmental organizations to
disseminate project information that could have socioeconomic impacts in the
community in a timely manner. These organizations would be given the opportunity to
perform their decision-making regarding economic choices with the understanding that
approximately half of the positive economic impacts of the construction project would
be temporary and could disappear when the construction project is complete.

4.4.2.2.2 Taxes
Construction-related activities, purchases, and labor force expenditures would
generate several types of taxes, including corporate franchise taxes, sales and use
taxes, and property taxes. Increased taxes collected are viewed as a benefit to the
state of Texas and to the local jurisdictions in the region.
In the GEIS for License Renewal of Nuclear Plants (NUREG-1437), the NRC presents
its method for defining the impact significance of tax revenue impacts during
refurbishment (i.e. large construction activities). STPNOC reviewed this methodology
and determined that the significance levels were appropriate to apply to an
assessment of tax impacts as a result of new construction.
In NUREG-1437, the NRC concluded that changes in tax revenues (during
refurbishment) at nuclear plants would be:
SMALL –

When new tax payments by the nuclear plant constitute less than 10% of
total revenues for local taxing jurisdictions. The additional revenues
provided by direct and indirect plant payments on refurbishment-related
improvements result in little or no change in local property tax rates and
the provision of public services.

MODERATE –

When new tax payments by the nuclear plant constitute 10% to 20% of
total revenues for local taxing jurisdictions. The additional revenues
provided by direct and indirect plant payments on refurbishment-related
improvements result in lower property tax levies and increased services by
local municipalities.

LARGE –

When new tax payments by the nuclear plant represent more than 20% of
total revenues for local taxing jurisdictions. Local property tax levies can
be lowered substantially, the payment of debt for any substantial
infrastructure improvements made in the past can easily be made, and
future improvements can continue.

Personal Income and Corporate Franchise Taxes
As noted in Subsection 2.5.2.3, Texas has no personal income tax, but recently
amended the law to extend coverage of the franchise tax on corporations; the changes
take effect January 1, 2008.
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The franchise tax is a gross margin tax, meaning that it is calculated on revenues less
allowable operating costs. Therefore, no franchise taxes would be assessed during
the construction period for STP 3 & 4 because there would be no revenues during that
time. In addition to direct taxes from the private owners of STP, local construction
expenditures and purchases by the construction labor force would have a multiplier
effect in the local economy, where money would be spent and re-spent within the
region. Because of this multiplier effect, businesses in Matagorda County and
adjacent areas, particularly retail and service sector firms, could experience revenue
increases, and there could be prospects for new startup firms and additional job
opportunities for local workers. Existing and new firms would generate additional
profits, which would further contribute to increased franchise taxes, although the exact
amount is unknown. Impacts would be positive and SMALL.
Sales and Use Taxes
Expenditures by Construction Labor force
STPNOC estimates a peak construction labor force of 5950 workers, and further
estimates that 5056 workers and family members would settle in Matagorda County
during the construction period (Subsection 4.4.2 and Table 4.4-2). Their retail
expenditures (restaurants, hotels, merchant sales, and other items) would yield an
increase in sales and use tax revenues. As an indirect impact, the multiplier effect of
the new jobs in the area (see Subsection 4.4.2.1) would also result in higher personal
income for current residents in the region, more disposable income, and greater
expenditures by individuals and families for items subject to sales or use taxes.
Taxable goods or services purchased anywhere within the state of Texas are subject
to the current state sales tax of 6.25%. These revenues are remitted to the state of
Texas, which received $18.3 billion in sales tax revenues (accounting for 25% of state
tax collections) in 2006 (Reference 4.4-18). Direct and indirect taxable purchases
associated with the construction labor force would yield a relatively SMALL but
beneficial impact to the state as a whole. Although sales tax revenues are not returned
directly to the counties where the tax was collected, the state uses the sales tax
revenues, along with other revenues, to fund numerous services within counties (as
discussed in Subsection 2.5.2.3.2), and thus Matagorda County (and other Texas
counties) would receive a SMALL positive indirect impact from the expected increase
in taxable expenditures by construction workers.
Purchases made within Bay City and Palacios are currently subject to a 2% sales tax
above the state’s rate of 6.25%; these revenues are returned to the respective cities
and are used to fund a variety of city services (see Subsection 2.5.2.3.2). Because of
the small populations of these cities, revenues from worker purchases would provide
a SMALL to MODERATE positive impact to these jurisdictions.
Purchases within cities outside of Matagorda County that impose an additional sales
tax would also yield relatively SMALL to MODERATE beneficial impacts to those cities,
with the magnitude depending on the size of the jurisdiction, the amount and variety of
goods and services available for purchase, and the actual amount of purchases made
within the jurisdiction.
4.4-14
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Expenditures for Construction Goods and Services
In addition to sales taxes paid by construction workers and families, the region would
also experience an increase in the sales and use taxes collected from project
expenditures for construction materials, supplies, and services. To the extent
possible, STPNOC obtains goods and services from the local economy, including Bay
City. Project expenditures are subject to sales tax in proportion to the percent of
investor ownership (e.g., for STP 1 & 2, 44% of STPNOC’s taxable purchases are
currently subject to sales tax).
According to “Texas Sales Tax Frequently Asked Questions,” (Reference 4.4-19),
“manufacturers may claim a Texas sales tax exemption for tangible personal property
directly used or consumed in or during the actual manufacturing, processing, or
fabrication of tangible personal property for ultimate sale if the use or consumption of
the property is necessary or essential to the manufacturing, processing, or fabrication
operation and directly makes or causes a chemical or physical change to the product
being manufactured, processed, or fabricated for ultimate sale.”
This exemption applies to the production of electric power and would exempt
approximately 90% of the materials used to construct STP 3 & 4, leaving approximately
10% of the construction costs subject to sales tax (6.25% to the state of Texas and
2.0% to Bay City). The owners of STP 3 & 4 have projected the sales tax payments
on these expenditures at an estimated $23.9 million per unit, with $5.8 million due to
Bay City and $18.1 million to the state of Texas over the construction period. These
payments would provide a total of $11.6 million to Bay City over the 7-year construction
period.
To determine the impact of these tax payments, Bay City sales taxes were projected
from 2006 to 2015 based on the average annual growth rate of 2.2% between 1996
and 2005. The projected rate of increase in Bay City sales tax is conservative in that
it does not take into account likely increases in population or business activity that
could occur as a result of STP construction.
For the purpose of this analysis, it was assumed that taxable expenditures would occur
evenly during the 6-year construction period for each unit, with construction on STP 3
beginning in 2009 and construction on STP 4 concluding in 2015. As Table 4.4-3
shows, Bay City sales tax collections would be 21% of the total Bay City sales tax
revenue collected in 2009. STPNOC tax payments between 2010 and 2014, while
both units are under construction, would increase from 38% to 41% of Bay City sales
tax revenue. In 2015, the final year of construction for STP 4, the STPNOC sales tax
payments would be only 18% of Bay City sales tax revenue. Therefore, the positive
impacts to Bay City sales tax revenues would be positive and MODERATE during 2009
and 2015, the first and last years of construction, and positive and LARGE between
2010 and 2014, and the city would be able to provide a higher level of services to its
citizens and visitors.
Purchases made in Matagorda County outside of Bay City and Palacios would provide
sales tax revenues to the state of Texas, and would constitute a relatively SMALL but
beneficial impact. Purchases from taxing jurisdictions outside Matagorda County
Socioeconomic Impacts
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would yield relatively SMALL to MODERATE beneficial impacts, depending on the
overall size of such jurisdictions. In more heavily populated nearby jurisdictions such
as Brazoria County, the positive impacts would be relatively SMALL. It is not possible
to assess which counties and local jurisdictions would be most affected, but all taxing
entities would receive a SMALL to MODERATE positive impact.
In addition to the construction expenditures noted above, STPNOC has estimated
expenditures for goods and services during the construction period, at $212.7 million
for construction-related items and $13.4 million for office or administrative items. To
approximate the impact on state and local sales tax revenues, the total of $226.1
million was divided by 7 (years in construction period) to obtain an average annual
expenditure amount ($32.3 million), which was then taken as a percentage of increase
over the latest year for which actual sales tax revenues were available. It was assumed
that none of the items is exempt from sales tax, and that all are subject to Texas sales
or use tax. Because of the limited retail opportunities in Bay City and Palacios, a
sensitivity analysis was performed to assess the range of impacts from spending 10%
to 100% in each jurisdiction. The analysis also addressed the uncertainty regarding
private/public ownership of STP 3 & 4 (as noted above, STP 1 & 2 are currently 44%
investor-owned and 56% publicly-owned). Only the privately-owned segment is
subject to sales tax. Therefore, scenarios for 44%, 60%, 80%, and 100% private
ownership were assessed. The analysis is presented in Table 4.4-8.
Depending on the ownership scenario, annual Texas sales tax revenues would range
from $888,230 to $2.0 million, representing an increase over 2006 sales tax revenues
from 0.005% to 0.011%, a SMALL and positive impact.
Annual impacts to Bay City or Palacios tax revenues were estimated to range from a
low of $28,423 (44% private ownership with only 10% subject to local taxation) to
$645,986 (100% private ownership and 100% spent in either city). (Both cities impose
a 2% sales tax, so the potential sales tax revenues are identical.) The associated
increases over Bay City’s 2005 sales tax revenues ($3.7 million) range from 0.8% to
17.5%, while the increases over Palacios’ 2006 sales tax revenues ($219,500) could
range from 12.9% to 294.3%. However, because of the limited availability of goods and
services, it is unlikely that a major proportion of expenditures would occur in Bay City.
At the present time, it is not possible that more than a small proportion of purchases
would occur in Palacios, whose population is roughly one-fourth of Bay City’s. Based
on current retail opportunities, it is likely that impacts to either locale would be positive
and SMALL to MODERATE. However, if additional STP suppliers were to locate within
either city, sales tax revenue impacts could range from SMALL to LARGE.
Other Sales- and Use-Related Taxes
Matagorda County imposes a hotel occupancy tax of 6% on the cost of each room.
The revenues from this tax benefit tourism and convention marketing, programs to
enhance the arts, and historic preservation projects that benefit tourism. Visitors
during the construction period, as well as many construction workers themselves,
would use local hotels and pay this tax. Although the exact number of visitors and
workers who would use hotels is unknown, it is expected to be large during the
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construction period. Because of Matagorda County’s small population, MODERATE
positive benefits to the county would result from these tax collections.
The cities of Bay City and Palacios also tax telecommunications services; calls within
Texas are subject to a 2% city tax in these locations, while the state sales tax applies
to all calls. Both cities also impose their 2% sales tax on the residential use of gas and
electricity. These cities would receive positive impacts from increased collections
during an influx of construction workers and their families residing in those
communities, with the actual impacts dependent on residence choices and usage
patterns for telephone, gas, and electricity. The amounts are unknown at this time but
are expected to be relatively SMALL and positive.
Property Taxes — Counties and Special Districts
As discussed in Subsection 2.5.2.3, Texas property tax assessments are made by the
county appraisal district, which bases its appraisal on a consideration of cost, income,
and market value. This appraisal is used by all taxing jurisdictions within the county,
including special districts and independent school districts (ISDs), which apply their
individual mileage rates to determine the taxes owed.
In addition to Matagorda County itself, the special districts who receive property taxes
from NRG for STP include the Matagorda County Hospital District, Navigation District
#1, Drainage District #3, the Palacios Seawall District, and the Palacios ISD (see
Subsection 2.5.2.3).
During construction of STP 3 & 4, STP’s additional tax valuation would be based on
the cost of construction, and determined in accordance with state law and appraisal
formulas or some mutually agreed-upon valuation. Some inputs to the formulas would
be discussed or negotiated between the appraisal district and the owners who
participate in STP 3 & 4 (municipal utilities do not pay property taxes).
Matagorda County’s status as a federal Historically Underutilized Business Zone
(HUBZone) and Texas Strategic Investment Area makes tax abatements available for
qualifying new businesses or expansions. Nuclear electric power generating facilities
are now eligible for this abatement. To receive this abatement, NRG (as the only
current owner subject to property tax) would apply to the Matagorda County
Commissioners Court, the county governing body. NRG’s eligibility and the terms of
the abatement would be determined by the Commissioners Court. The amount of any
such abatement, the likelihood of NRG’s applying for it, and the abatement’s possible
impact to the affected taxing jurisdictions are not known at this time.
Property tax payments to Matagorda County for STP 1 & 2 represented approximately
75% of the total county property tax revenues between 2000 and 2005. During the 7year construction period for STP 3 & 4, NRG would likely pay additional property taxes
to the taxing districts listed above. Although the amount of these payments is unknown
at this time, it is likely that such payments would represent an increase over current
payments, resulting in a MODERATE to LARGE positive impact to those taxing
jurisdictions and a SMALL to MODERATE positive impact on the local economy.
Socioeconomic Impacts
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A second source of revenue would be from property taxes resulting from housing
purchases by the construction labor force. Developers would construct new housing
or there would be an increase in the demand for existing housing, which would likely
drive housing prices up, thus increasing values, assessments, and property taxes
levied and collected. The change in tax revenues is not known at this time and would
depend on worker choices regarding home location and home value. The increased
housing demand would have relatively SMALL impacts on tax revenues in more
heavily populated jurisdictions such as Brazoria County, but in Matagorda County, with
a much smaller population, the relative impacts would be SMALL to MODERATE.
Property Taxes — Independent School Districts
The Palacios ISD encompasses the southwestern portion of Matagorda County and a
small portion to the west in Jackson County. It is a largely rural district, containing the
town of Palacios, a few smaller communities, and the STP site (see Figure 2.5-8 for a
map of the school districts in Matagorda County).
School districts in Texas may tax only entities within their borders, so the owners of the
STP facility pays school-related property taxes only to the Palacios ISD, and is the
ISD’s largest taxpayer. Between 2000 and 2005, between 71% and 99% of the ISD’s
property tax revenues (see Table 2.5-16) was attributable to STP 1 & 2. As noted in
Subsection 2.5.2.3.3, the Palacios ISD received approximately 60% of its revenue
from local property taxes for the 2004–2005 school year. The expected increases in
the appraised valuation of the STP facility during the construction of STP 3 & 4 would
result in larger tax payments to the taxing jurisdictions listed above and in Table 2.5-15.
The state of Texas has established funding guidelines to equalize wealth across
school districts, and sets a statewide wealth limit per student each year ($319,500 in
2006). This limit is multiplied by an ISD’s weighted average daily attendance to obtain
the total wealth limit for that district. If the ISD’s property tax revenues exceed that
amount, the district is considered “property-rich”; if revenues are below that amount, it
is considered “property-poor.” Revenues in excess of the wealth limit are returned to
the State for redistribution to property-poor districts (see also Subsection 2.5.2.3.3).
Under the wealth equalization guidelines, additional revenues paid to Palacios ISD
would not directly benefit the ISD, since their level of funding is based on a fixed perpupil amount; therefore, the ISD’s property tax revenues that remain in the district
would increase only if its attendance increased. Property tax revenues exceeding that
year’s wealth limit would flow to the state of Texas for redistribution to property-poor
school districts. Although the amount of the increased tax payments is unknown at this
time, the larger payments, while MODERATE to LARGE in absolute terms, would
provide a relatively SMALL positive impact to the state of Texas as a whole and to
those property-poor districts receiving the reallocated funds.
The influx of construction workers and their families could result in larger enrollments
in Palacios schools (see Subsection 4.2.2.8). As explained in Subsection 2.5.2.3.3,
the Texas school funding formula is based on weighted average daily attendance.
While increases in the number of students could result in additional expenses, the ISD
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would receive increased revenues, and fiscal impacts to the Palacios ISD would be
SMALL.
Other school districts in the area do not receive property tax revenues from STP, but
could experience larger enrollments during the construction period. Fiscal impacts to
these districts would vary from SMALL to MODERATE, depending on the size of their
existing enrollment, the amount of enrollment increases, their existing property tax
revenues, and their status as a property-rich or property-poor school district under
Texas school funding wealth equalization guidelines (discussed in Subsection
2.5.2.3.3). The possible impacts to other school districts in the area are addressed in
Subsection 4.2.2.2.8.
In its 2007 session, the Texas Legislature enacted legislation (House Bill 2994) that
would expand the existing tax abatement laws (the “Property Redevelopment and Tax
Abatement Act” and the “Texas Economic Development Act”) to include nuclear
electric power generation facilities (Reference 4.4-20). The legislation was signed into
law by the Governor of Texas on June 15, 2007 (Reference 4.4-21), and essentially
will allow school districts to reduce the taxable value of new construction of nuclear
plants, and allow the plants to defer the effective date of an abatement agreement for
up to 7 years after the date the agreement was made. Negotiations for this abatement
between the owners of STP 3 & 4 and the Palacios ISD are underway. The law would
also allow STP’s investor-owned participant, NRG, to enter into a payment agreement
with the Palacios ISD, whereby NRG could “share” some of its tax savings with the
Palacios ISD. This payment would not be considered ISD tax revenue and would not
be subject to recapture by the state of Texas (Reference 4.4-22). Passage of this bill
may decrease NRG’s tax obligations to the Palacios ISD for its share of the STP 3 &
4. Under current state funding formulas to maintain wealth equalization (described
above and in Subsection 2.5.3.3.3), the Palacios ISD’s overall revenues would not
decline (Reference 4.4-23). The amount of any tax reduction and of any “sharing”
payment on STP 1 & 2 from NRG to the Palacios ISD are unknown at this time, as are
any tax arrangements between the Palacios ISD and the investor-owned operators of
STP 3 & 4. However, any additional funds received by the Palacios ISD that would not
be subject to wealth-equalization limits (and could thus remain within the ISD) would
have a SMALL to MODERATE beneficial impact on the school district.
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Summary of Tax Impacts
In summary, the state of Texas would not collect franchise taxes from the privatelyowned investors in STP 3 & 4 during the construction period for those units.
In absolute terms, the amount of state sales and use taxes collected over a potential
7-year construction period could be LARGE, but SMALL when compared to the total
amount of sales and use taxes collected by Texas ($18.3 billion in 2006). However,
because of their small populations, sales taxes collected by the cities of Bay City and
Palacios would have a MODERATE to LARGE positive impact.
The construction site-related property taxes collected and distributed to Matagorda
County would be LARGE when compared to the total amount of taxes Matagorda
County currently collects. In addition, Matagorda County would benefit from an
increase in housing values and inventory caused by the influx of the permanent
construction labor force, thereby further increasing property tax revenues for the
county and special taxing districts.
If the valuation of the STP site increases during the construction period, any increased
property taxes collected by the Palacios ISD for the STP site, its largest taxpayer,
would have little effect on the ISD due to Texas school funding formulas (see
discussion above and in Subsection 2.5.2.3.3). Increased property tax revenues
would likely be a LARGE absolute amount, but relative to total property tax collections
by the state of Texas, it would yield a SMALL positive impact overall.
Therefore, the potential beneficial impacts of taxes collected during construction would
be MODERATE to LARGE in Matagorda County and to entities within the county,
SMALL to MODERATE to the Palacios ISD, and SMALL in surrounding areas and in
the state of Texas. Mitigation would not be warranted because all impacts are positive.

4.4.2.2.3 Land Use
In the GEIS (NUREG-1437) (Reference 4.4-4), the NRC presents their method for
defining the impact significance of offsite land use during refurbishment (i.e., large
construction activities). STPNOC reviewed this methodology and determined that the
significance levels were appropriate to apply to an assessment of offsite land use
impacts as a result of new construction. Matagorda and Brazoria Counties are the
focus of the land use analysis because the new units would be built in Matagorda
County and most of the construction labor force would reside in one of the two
counties.
In NUREG-1437, the NRC concluded that land use changes during refurbishment at
nuclear plants would be:
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Small –

If population growth results in very little new residential or commercial
development compared with existing conditions and if the limited
development results only in minimal changes in the area’s basic land use
pattern.

Moderate –

If plant-related population growth results in considerable new residential
and commercial development and the development results in some
changes to an area’s basic land use pattern.

Large –

If population growth results in large-scale new residential or commercial
development and the development results in major changes in an area’s
basic land-use pattern.

Further, NRC defined the magnitude of population changes as follows:
Small –

If plant-related population growth is less than 5% of the study area’s total
population, especially if the study area has established patterns of
residential and commercial development, a population density of at least 60
people per square mile, and at least one urban area with a population of
100,000 or more within 50 miles.

Moderate –

If plant-related growth is between 5% and 20% of the study area’s total
population, especially if the study area has established patterns of
residential and commercial development, a population density of 30 to 60
people per square mile, and one urban area within 50 miles.

Large –

If plant-related population growth is greater than 20% of the area’s total
population and density is less than 30 people per square mile.

Land Use
All or parts of nine Texas counties are located within the 50-mile radius of the STP site:
Brazoria, Calhoun, Colorado, Fort Bend, Jackson, Lavaca, Matagorda, Victoria and
Wharton. The 50-mile radius encompasses over 4873 square miles. Land use types
(Figure 2.2-4 and Table 2.2-5) in the region consist of 61.3% agricultural, 18.3% forest,
10.1% rangeland, 5.3% wetland, 2.5% urban or built-up, 1.8% water, and 0.6% barren
land (Subsection 2.2.3).
Matagorda County covers an area of 1114 square miles (Subsection 2.5.2.4.1). In
2002, approximately 70% of the land area of Matagorda County consisted of farms and
ranches (Subsection 2.2.3). The chief agricultural products of Matagorda County are
livestock, sorghum, corn, rice, cotton and hay. The chief agricultural products have not
changed since the 1992 Census of Agriculture Summary (Reference 4.4-25).
There are only two incorporated cities in Matagorda County—Bay City, the county's
seat, and the city of Palacios. These cities have the two largest concentrations of
population.
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There is currently no formal land use planning or zoning at the county, city, or town
level in Matagorda County (Subsection 2.5.2.4.1); however, the city of Bay City is in
the process of developing a planning committee and hopes to have it operating in the
next several years (Subsection 2.5.2.4.1).
Brazoria County covers an area of 1386 square miles (Subsection 2.5.2.4.2). In 2002,
approximately 70% of the land was used in farming and ranching (Subsection 2.2.3).
Cattle, hay, rice, sorghum, corn, and cotton are the primary agricultural products.
Since 1992, there has been a steady increase of cattle ranches and sorghum farms,
while the amount of corn for grain and cotton farms has remained relatively
unchanged. Rice production has been steadily declining from 1992 to 2002.
The principal urban centers in Brazoria County are: Angleton (the county seat), Alvin,
Amsterdam, Brazoria, Damon, Pearland, Rosharon, West Columbia, Holiday Lake,
Old Ocean, Bailey's Prairie, Iowa Colony, Bonney, Hillcrest Village, Brookside Village,
Danbury, Liverpool, Manvel, Sweeny, and the towns that constitute Brazosport
including Clute, Freeport, Quintana, Oyster Creek, Jones Creek, Lake Jackson,
Richwood, and Surfside Beach.
While there is no formal land use planning or zoning at the county level in Brazoria
County, there are subdivision ordinances for areas outside of the city limits. However,
Angleton, Alvin, Pearland, Manvel, Lake Jackson, and Richwood have land use
planning and/or zoning and subdivision Code of Ordinances to guide development
(Reference 4.4-25).
Construction-Related Population Growth
The construction of STP 1 & 2 began in the summer of 1975 and had large indirect
impacts on the economy in the region, especially Matagorda County, as evidenced by
an upswing in residential and commercial activity, but those were temporary, and the
economy returned to preconstruction impacts levels when construction was
completed.
The 2000 population of Matagorda County was 37,957 with a population density of
34.1 people per square mile (Reference 4.4-26). At its peak, construction-related
population growth in Matagorda County would reach 5056 people (workers and
families) (Subsection 4.4.2.1). According to NRC guidelines (Reference 4.4-5),
construction-related population changes would be considered MODERATE to LARGE
since the plant-related population growth would be 13.3% of Matagorda County’s total
2000 population and 12.2% of Matagorda County’s projected 2010 population
(Subsection 2.5.1); Matagorda County has some established pattern of residential and
commercial development, and the outskirts of the city of Houston are within 50 miles.
The 2000 population of Brazoria County was 241,767 with a population density of
174.4 people per square mile (Reference 4.4-26). At its peak, construction-related
population growth in Brazoria County would reach 1866 people (workers and families)
(Subsection 4.4.2.1). According to NRC guidelines (NUREG-1555), constructionrelated population changes would be considered SMALL since plant-related
population growth would be 0.8% of Brazoria County’s total 2000 population and 0.7%
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of Brazoria County’s projected 2010 population (Subsection 2.5.1); Brazoria County
has established some patterns of residential and commercial development, and the
outskirts of the city of Houston are within 50 miles.
Upon construction completion, STPNOC estimates that approximately 50% of the
movers would migrate back out of the 50-mile region; the remaining 4165 (movers and
families) would become permanent residents of the region; and 3461 of those would
become permanent residents of Matagorda and Brazoria Counties (Table 2.5-2).
Conclusion
From a land-use perspective, Matagorda and Brazoria Counties are still predominantly
rural, and most of the land in both counties, especially Matagorda County, would likely
continue to be used for agriculture into the foreseeable future. In Matagorda County,
commercial and residential development is minimal and has experienced little change.
In Brazoria County, there has been more development in its eastern half due to the
expansion of the outskirts of Houston. Similar to the construction of STP 1 & 2, the
construction of STP 3 & 4 would create an upswing in residential and commercial
activity, possibly converting some land to other uses such as trailer parks, convenience
stores, hotel/motel property, etc. In Matagorda County, because of its rural nature and
the fact that most of the labor force would live there, these land use conversions would
be more noticeable. In Brazoria County, the impacts would be smaller and more
readily absorbed into the land conversion activities already taking place there.
Upon construction completion, approximately 50% of the movers would migrate back
out of the 50-mile region and 50% would become permanent residents. Residential
and commercial activity would continue at a higher-than-preconstruction level.
Approximately 50% of the converted land could remain converted and the balance of
the converted land could return to its preconstruction use. Land that could readily be
converted back to its original land use could include, for example, open areas used to
park mobile homes, RVs, campers, or similar vehicles used as temporary housing by
some workers during construction. Therefore, employing NRC criteria (NUREG-1555),
offsite land use changes would be considered SMALL in all surrounding counties with
the exception of Matagorda County, where impacts could be MODERATE to LARGE.
To mitigate these impacts, STPNOC would maintain communication with local and
regional governmental and nongovernmental organizations, including but not limited to
the Department of Housing and Community Affairs and the Matagorda County
Economic Development Corporation, to disseminate project information such as
housing, business development, and economic growth and stabilization, in a timely
manner. These organizations would be given the opportunity to perform their decisionmaking with the understanding that, (1) a percentage of the land converted for this
construction project could be permanently dedicated to its new use and, (2) other
converted land could become available for other uses upon construction completion.

4.4.2.2.4 Transportation
Impacts of the proposed construction on transportation and traffic would be most
visible in Matagorda County, particularly Farm-to-Market (FM) 521, a two-lane farm-toSocioeconomic Impacts
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market roadway which provides the only direct access to the STP site. Impacts of
construction on traffic are determined by five elements:
(1)

The capacity of the roads

(2)

The projected population growth rate in Matagorda County, the county most
affected by the construction (Table 2.5-2)

(3)

The number of construction workers and vehicles on the roads

(4)

The number of truck deliveries to the construction site

(5)

The number of shift changes for the construction labor force

For this analysis, STPNOC has assumed that there would be three construction shifts.
The first shift would include 70% of the total construction labor force, the second shift
would include 25%, and the third shift would include 5%. Analysis conservatively
assumes one worker per vehicle (Section 2.5).
Roads
Construction workers would travel daily to the STP site, and truck deliveries would be
made daily to the construction site. Truck deliveries and construction worker vehicles
would enter the site via the north entrance where FM 1468 meets FM 521. The STP
1 & 2 labor force (and STP 1 & 2 outage labor forces) would all access the STP site
via FM 521 (Subsection 3.9S.3.2 and Figure 2.5-5).
Public Transportation
Public transportation in Matagorda County is provided by RTransit. RTransit provides
services by appointment to the rural general public, elderly, and people with disabilities
(Subsection 2.5.2.2). The increase in population of 60.7% (or approximately 5056
workers and family members) (Subsection 4.4.2.1), due to the construction of STP 3 &
4, could increase public transportation usage in the area as family members and
workers would use these services.
Traffic Conditions
Vehicle volume on the roads within a 24-hour period, as measured by Average Annual
Daily Traffic (AADT) counts and a "Functional Class" system (Texas Department of
Transportation [TXDOT] does not use "Level of Service" [LOS] determinations for
Texas roadways), reflect the urban and rural character of the counties.
The 2000 Matagorda County population was 37,957. It is expected to increase 9% by
2010 and 18% by 2020 (Table 2.5-5); however, because most of the traffic on FM 521
in the vicinity of the STP site is related to STP 1 & 2 and because of the conservative
assumptions STPNOC has made regarding the timing of plant traffic on FM 521, local
traffic was not factored into the analysis.
TXDOT considers FM 521 to have a Functional Class of two-lane, undivided, rural
major collector with a threshold capacity of 55,200 vehicles per day (Table 2.5-12)
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(Reference 4.4-28). The daily traffic on FM 521 north of STP, as measured by the 2005
AADT count, was 2530 vehicles in the westerly direction and 1543 in the easterly
direction in a single 24-hour period (Reference 2.5-29) (see Table 2.5-12).
The 2005 AADT unidirectional count on FM 521 was totaled to arrive at an estimate of
4073 vehicles on FM 521 north of the STP site in a single 24-hour period. For purposes
of analysis, it was assumed that 67% of the 4073 vehicles were attributable to the
current STP labor force. STP makes up 2730 vehicles (1365 vehicles traveling FM 521
twice daily) of the AADT count, representing 67% of the total 4073 vehicles counted in
a 24-hour period, while non-plant related local traffic makes up the remaining 33%.
With the addition of 5950 construction workers (Table 4.4-4) at peak construction, to
the current 1365 employees total for three shifts in a 24-hour period (a total of 7315
workers), it is assumed that the afternoon shift change would result in the highest
hourly traffic count as approximately 5120 day shift workers (70% of 7,315) leave and
1829 night shift workers (25% of 7315) arrive and 134 non-plant related vehicles would
travel FM 521.
The capacity of FM 521 is 55,200 passenger vehicles in a 24-hour period, 5,520 during
peak travel hours. During day/night shift change, peak travel hour, capacity will be
reached as 7,083 workers (134 [non-plant related traffic] + 5120 + 1829) travel on FM
521. As a measure to alleviate traffic congestion construction workers will enter the site
from the north vial the intersection of FM 1468 and FM 521, or the west entrance of FM
521. The current STP workforce will enter from the east entrance of FM 521. For the
proposed construction schedule, road capacity could be reached during months 26
through 35. Traffic is expected to begin to abate during month 36 as fewer construction
workers would be required for the remainder of construction (Figure 3.10-1).
In addition to the operations and construction work force analyzed above, an average
outage work force of approximately 1500 to 2000 workers per unit would use FM 521
for approximately 17–35 days during each refueling outage scheduled for each reactor
every 18 months.
Construction workers would have a MODERATE to LARGE impact on the two-lane
roadways in Matagorda County, particularly FM 521 and its feeder roads. Mitigation,
including but not limited to, widening the roadway and reinforcing/repaving the current
roadway, may be necessary to accommodate the additional vehicles on Matagorda
County roads, particularly FM 521. These measures are discussed below.
Mitigation measures could be included in a construction management traffic plan
developed by STPNOC before the start of construction. Potential mitigation measures
could include installing turn lanes at the construction entrance, establishing a
centralized parking area away from the site and shuttling construction workers to the
site in buses or vans, encouraging carpools, and staggering construction shifts so they
do not coincide with operational shifts. STPNOC could also establish a shuttle service
from the Bay City area, where many of the construction labor force is likely to reside.
The operations work force would continue to enter the plant at the current entrance on
FM 521 (Subsection 3.9S.3.2).
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Hurricane Evacuation Routes
The designated Hurricane Evacuation Routes for Matagorda County are Highway 60,
Highway 35, Highway 71, and FM 1095 (Figure 2.5-4) FM 521 and FM 1468 seeing
transitional traffic in route to designated evacuation routes). In Brazoria County, the
designated evacuation routes are State Highway 36 and State Highway 288 (Figure
2.5-4 and Subsection 2.5.2.2) (with Hwy 332 seeing transitional traffic in route to
designated evacuation routes). The addition of 5950 construction workers at peak
construction would result in an increase in traffic, should the need to evacuate arise,
of an additional 1,143 vehicles per route for Matagorda County and an additional 844
vehicles per route for Brazoria County. Staggered departure times and counterflow on
major roadways are commonly used during evacuations to alleviate traffic congestion.
Rail
Some heavy modules, components, and oversized equipment would be delivered by
rail, entering the STP site via a 9-mile railroad spur north of the plant (Figure 2.5-1 and
Subsection 3.9S.3.2). The use of this rail spur, which is not currently in use, is not
expected to impact alternate transportation systems used by the local communities.
Waterways
Some large components would be delivered by barge and received at the STP barge
slip along the lower Colorado River, 3.5 miles southeast of the STP site. To
accommodate the increased usage of the barge slip, heavy equipment would be
offloaded onto trucks and brought to the construction site via a heavy haul route
(approximately 2-1/2 miles in length) that would be built from the barge slip to the
construction area (Subsection 3.9S.3.2). The barge slip (Subsection 2.5.2.2) is in the
U.S. Army Corps of Engineers’(USACE) Galveston District. The Texas Parks &
Wildlife Department patrols the area and enforces boating and navigation safety
regulations, while the LCRA manages the water quality and supply (Reference 4.4-30).
STPNOC would use U.S. Coast Guard-licensed barge transport contractors for
deliveries and coordinate with the appropriate authorities including the U.S. Coast
Guard, Texas Parks and Wildlife Department, and the USACE (Subsection 2.5.2.2) to
make arrangements for the increased barge traffic, as necessary.

4.4.2.2.5 Aesthetics and Recreation
As part of construction, a total of 540 acres would be cleared for the construction of
STP 3 & 4 (Figure 3.9S-1). Most of the land clearing would be in the area of STP 3 &
4, and all clearing would be located within the existing STP site. The clearing and
excavation for STP 3 & 4 and adjacent support facilities may be visible from offsite
roads, depending on the activities being performed. The riverfront along the Colorado
River would be a laydown area for heavy haul equipment. Additionally, the
construction equipment could be visible from both FM 521 and the Colorado River.
Because aesthetic impacts of construction would be primarily concentrated in the north
portion of the STP site, away from the river, and the portion of the Lower Colorado
River flowing near the STP site is primarily used for recreational boating by fishermen
and seasonal residents, STPNOC has determined that impacts would be SMALL and
not warrant mitigation.
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The increased activity from the additional construction workers and equipment is not
expected to impact the annual North American Audubon Christmas Bird Count, which
draws approximately 100 visitors to Matagorda County from Texas and surrounding
states, nor is it expected to impact the STP stop along the Great Texas Coastal Birding
Trail. This trail runs through several areas within 50 miles of the STP site. With 110
acres of non-jurisdictional man-made prairie wetlands consisting of three seasonally
flooded wetlands, the STP site hosts many species of wintering ducks and roosting
geese.
The influx of additional construction workers could impact the FM 521 River Park, 4
miles west of the town of Wadsworth on FM 521 at the bank of the Colorado River
(Figure 2.2-1). The FM 521 River Park has a boat landing, trails, and picnic areas
scattered throughout the park on the Colorado River upstream of the STP property.
The FM 521 River Park is used by visitors and the boat landing is used by fishermen
and water recreationists during the appropriate seasons. Day use of the park/boat
landing is seasonal and it would be unlikely that visitors and fishermen would be on FM
521 at the same time as the construction shifts (Subsection 2.5.2.5).
Construction impacts such as noise and air pollutants would be limited to the STP site
and would not be noticeable from offsite. Construction would not affect any other
recreational facilities in the 50-mile region. Impacts would be SMALL and would not
warrant mitigation.

4.4.2.2.6 Housing
Rental property and mobile home facilities are scarce in the rural counties within the
50-mile radius, but are more plentiful in the larger municipalities such as Bay City,
Palacios, the Brazosport area, and Angleton. Generally, Brazoria County, the county
with the larger population, has more available vacant housing. Subsection 2.5.2.6
details housing in Matagorda and Brazoria Counties.
Construction
Impacts on housing from the construction labor force depend on the number of workers
already residing within the 50-mile region and the number that would relocate and
require housing.
Based on the assumptions presented in Table 4.4-2, approximately 2975 construction
workers would migrate into to the 50-mile region (movers). Of these, approximately
1806 movers would settle in Matagorda County and 666 would settle in Brazoria
County.
In 2000, 5081 vacant housing units were available for sale or rent in Matagorda and
Brazoria Counties—3853 were vacant rental units and 1228 were vacant housing units
available for sale (Subsection 2.5.2.6.1). The 2000 Census provides the latest housing
data that are consistent across areas, objective, and sufficiently detailed for this
analysis. In absolute numbers, the available housing would be sufficient to house the
mover labor force. However, there may not be enough housing of the type desired by
the movers in either of the two counties, especially Matagorda County. The median
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price of housing in Matagorda County in 2000 was $61,500. The median price of
housing in Brazoria County was $88,500 for the same year (Reference 4.4-31). In this
event, workers would relocate to other areas within the 50-mile region, have new
homes constructed, bring their own housing, or live in hotels and motels. Given this
increased demand for housing, prices of existing housing and rental rates could rise.
Matagorda County (and other counties to a lesser extent) would benefit from increased
property values and the addition of new houses to the tax rolls. However, increasing
the demand for homes could increase rental rates and housing prices. It is possible
that some low-income populations could be priced out of the housing market because
of upward pressure on housing prices and rents. The increased demand for housing
could increase the rate of new home and temporary housing construction. With time,
market forces would increase the housing supply to meet this demand. Construction
employment would increase gradually, reaching the peak of 5950 (2975 movers) after
four years (Table 3.10-2), allowing time for market forces to accommodate the influx
and allowing housing prices and rental rates to stabilize.
As noted above, some construction workers would elect to bring their own housing,
such as RVs, mobile homes, campers, or other types of portable housing. These
housing choice decisions would be influenced by workers’ expected length of time at
the work site, whether they are accompanied by household members, the cost,
availability, and condition of local housing, and the distance from the family home. In
turn, additional factors such as the capacity and quality of local schools and the cost
of vehicle fuel could influence a worker family’s decision regarding accompanying the
worker to the construction site. Due to the multitude of factors, it is not possible to
predict the proportion of workers who would choose portable housing over local
housing units. However, to the extent that workers do bring mobile housing, the
demand for local permanent housing units would be reduced, and there would be less
upward pressure on home prices and rent that could adversely affect residents of the
ROI. With a greater number of workers bringing their own housing, impacts to the local
housing market, both owner-occupied homes and rentals, would be less noticeable
both during and after the construction period.
There are a number of RV parks already operating in the region. New RV parks could
be situated at various locations in STP’s vicinity. Few permitting or environmental
constraints exist regarding the placement or abandonment of such facilities. RV parks
may not be placed in a floodway (as defined by FEMA) but can be placed in a
floodplain, and must have a septic system. The county must approve the RV park
design and septic system; the approval process generally takes less than one month
and no additional state approval is needed. Good quality drinking water is readily
available from wells and no water rights issues are involved. According a local source,
several developers have acquired land for expanding RV parks and permanent
housing, although these locations are not known at this time. The developers plan to
begin development shortly before the construction workers arrive. In summary, the
short response time and minimal location and permitting constraints ensure that local
landowners would be able to respond quickly to demand for RV parks for construction
workers.
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Post-Construction
Upon construction completion, STPNOC estimates that approximately 50% of the
1488 movers would migrate back out of the 50-mile region. Of the 1488 movers that
would migrate back out of the 50-mile region, approximately 903 movers would leave
Matagorda County and 333 would leave Brazoria County. Some percentage of the
1236 vacated housing units would be housing units that would have been constructed
as a result of the influx of construction workers for STP 3 & 4. This constructed housing
would be vacated, potentially leaving the area with excess housing.
Conclusion
Because Matagorda County contains the proposed construction site, has a small
population, and has a relatively small economy, its housing market would likely be the
most impacted. Brazoria County’s housing markets would also experience an impact,
though not as large.
The greatest shortage of housing would be in Matagorda County, and there could be
upward pressure on rents and housing prices. Brazoria County would experience a
similar impact, though to a lesser extent. Also, the post-construction exodus of
workers could leave both counties with excess housing.
In Brazoria County, because there is a larger population and housing market, the
upward pressure on rents and housing prices and excess housing would be absorbed
into the housing market under normal market forces. In Matagorda County, the upward
pressure on rents and housing and excess housing could take longer to be absorbed.
However, the excess housing could also serve to reduce the rents and housing prices
that would have been caused by the initial shortage in housing at the start of
construction.
Therefore, the potential impacts on housing would be SMALL in Brazoria County and
MODERATE to LARGE in Matagorda County. Mitigation would not be warranted in
Brazoria County where the impacts would be small. Mitigation of the moderate impacts
in Matagorda County would most likely be market-driven, but may take some time. To
assist in mitigating these impacts, STPNOC would formally and informally maintain
communication with local and regional governmental organizations, including the
Matagorda County Commissioners Court, County Judge and local and regional
economic development agencies, to disseminate project information in a timely
manner. These organizations, and, ultimately, developers and real estate agencies,
would be given the opportunity to perform their decision-making and plan accordingly,
with the understanding that a percentage of the housing developed for this
construction project could be difficult to absorb at construction completion.

4.4.2.2.7 Public Services
Water Supply Facilities
STPNOC considered the impacts of both construction demand and population
increases on local water resources. Construction could bring as many as 8330 people
(construction workers and their families) to the region. Peak onsite construction labor
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force could be as high as 5950 workers. The average per capita water usage in the
U.S. is 90 gallons per day (gpd) per person. Of that, 26 gallons is used for personal
use (Reference 4.4-32). The balance is used for bathing, laundry, and other household
uses.
STP does not use water from a municipal system. Therefore, water usage by the labor
force, while onsite, would not impact municipal water suppliers. Five active onsite
wells provide makeup water, process water, potable water, and supply for the fire
protection system for STP 1 & 2. These wells and the additional well(s) would provide
potable water for the construction project as well. The wells extend into the Chicot
Aquifer, range in depth from 600 to 700 feet, and have design yields of 200 to 500 gpm.
Current permitted total withdrawal rates are approximately 3,000 acre-feet per year
(approximately 2.7 million gallons per day). Average daily usage for STP 1 & 2 from
2001 through 2006 was approximately 798 gpm for all purposes (Subsection 2.3.2.2).
A small but not insignificant portion of this amount has been diverted to the MCR as a
result of manual operation of the groundwater well pump and header system. With the
installation of appropriate automated groundwater well pump and header system
controls, this diverted groundwater would be available for use by Units 3 and 4.
However, as documented in the site groundwater use calculation (Reference 4.4-44),
it has been determined that even if this water were not available to Units 3 and 4, the
existing STP site groundwater operating permit limit provides adequate groundwater
supply for water uses required for the operation of STP Units 1 and 2 and the
construction, initial testing, and operation of STP Units 3 and 4.
Groundwater would be used during construction and initial testing of STP Units 3 and
4 for personal consumption and use, concrete batch plant operation, concrete curing,
cleanup activities, dust suppression, placement of engineered backfill, and piping
flushing and hydrostatic tests. Water uses for the construction and initial testing of STP
Units 3 and 4 were estimated for each month during the construction period through
the commencement of unit operation (Reference 4.4-44). As documented in the site
groundwater use calculation (Reference 4.4-44), monthly construction water uses are
projected to range from a normalized rate of approximately 10 gpm to approximately
228 gpm. Similarly, monthly water uses associated with initial testing of STP Units 3
and 4 are projected to range from a normalized rate of approximately 47 gpm to
approximately 491 gpm.
When evaluating whether the total site groundwater demand can be satisfied by the
available groundwater supply, the site groundwater use calculation (Reference 4.4-44)
considers the schedule projected for each use, and evaluates the total site
groundwater usage at each point in time from the commencement of STP Units 3 and
4 construction until both Units 3 and 4 are in operation (i.e., Units 1, 2, 3 and 4 are
operating simultaneously). With consideration for the need to maintain water storage
capacity to provide for peak site water demands, this evaluation confirms that total site
groundwater demand remains below the existing site groundwater permit limit during
construction, initial testing, and operation of STP Units 3 and 4. Therefore,construction
impacts to groundwater use during peak construction activities would be small.
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Municipal water suppliers in the region have excess capacity (see Table 2.5-17). The
impact to the local water supply systems from construction-related population growth
can be estimated by calculating the amount of water that would be required by the total
population increase. The average person in the U.S. uses about 90 gpd (Reference
4.4-32). A construction-related population increase of 8330 people (5056 in
Matagorda County; 1866 in Brazoria County; and 1408 in the remainder of the 50-mile
radius) could increase consumption by 749,700 gpd. As discussed in Subsection
2.5.2.7.1.1, there is currently excess capacity in every major public water supply
system in Matagorda and Brazoria Counties. The total increase in population would
not stress these municipal water supplies or the infrastructure.
However, regional water planning groups (see Subsection 2.5.2.7.1.1) predict that
there would be water supply (and, possibly, infrastructure) issues in both Regions K
(which includes Matagorda County) and H (which includes Brazoria County) some time
after 2010. As shown in Tables 2.5-24 and 2.5-26 for Region K and Tables 2.5-27 and
2.5-29 for Region H, demand is nearly equal to supply in 2010 and, by 2060, demand
exceeds supply. Both regions are in the process of analyzing and implementing
strategies to mitigate predicted water shortages. As stated previously, construction
would increase the population in the 50-mile region by 8330 people. Of those, 5056
people (60.7% of 8330) would locate to Matagorda County and 1866 (22.4% of 8330)
people would locate to Brazoria County. These numbers constitute 13.3% and 0.8%
of the 2000 Census populations of Matagorda and Brazoria Counties, respectively,
and 11.3% and 0.6% of the 2020 population projections of Matagorda and Brazoria
Counties, respectively. Additionally, between 2000 and 2020, the in-migrations
represent a 75% and 2% increase in the projected additional population for Matagorda
and Brazoria Counties, respectively.
Based on current population growth trends, the incremental increase in population
resulting from construction of STP 3 & 4 would represent a very small percentage of
the Brazoria County’s 2000 (0.8%) and 2010 population (0.6%) (see Table 2.5-2). The
Region H planning group has already identified water shortage issues for the region
and is planning and implementing strategies to mitigate these issues (Subsection
2.5.2.7.1.1). Based on the incremental increase in population of less than 1%, the
addition of the construction-related population would not perceptibly add to current
stresses experienced by Region H, and therefore, impacts of the in-migrating
construction labor force on municipal water supplies in Brazoria County would be
characterized as SMALL and would not warrant mitigation implemented by STPNOC.
Impacts of the in-migrating construction labor force on municipal water supplies in
Matagorda County (Region K) could be MODERATE to LARGE. The incremental
increase in population resulting from STP 3 & 4 construction would represent 13.3%
and 11.3% increases in the County’s 2000 and projected 2010 populations. This
incremental increase would represent 75% of projected additional 2020 population for
Matagorda County (see Table 2.5-5 for projected population and annual growth rates).
The Region K planning group has already identified water shortage issues for the
region, which could begin before construction completion, and is planning and
implementing strategies to mitigate these issues. The addition of the constructionrelated population, which increases the projected 2010 population by 11.3%, and their
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water needs would perceptibly add to current stresses experienced by Region K.
Region K mitigation strategies include reuse, seawater desalination, conservation, and
the LCRA/San Antonio Water System Project (Subsection 2.5.2.7.1.1). In addition to
the Region K mitigations, STPNOC would maintain communication with local and
regional governmental organizations, including the Matagorda County Commissioners
Court, County Judge and local and regional planning groups, to disseminate project
information in a timely manner. These organizations would be aware of the inmigration of the workers and their families and would have ample opportunity to plan
for the influx.
Wastewater Treatment Facilities
The STP site has two wastewater treatment systems. Both would be expanded or
replaced to meet the increased need for wastewater treatment during STP 3 & 4
construction.
Subsection 2.5.2.7.1.2 describes the public wastewater treatment systems in the
Matagorda and Brazoria Counties, their plant-designed average flows, and monthly
average wastewater processed. Wastewater treatment facilities in the two counties
have excess capacity (see Table 2.5-24). The impact to local wastewater treatment
systems from construction-related population increases can be determined by
calculating the amount of water that would be used and disposed of by these
individuals. The average person in the U.S. uses approximately 90 gpd (Reference
4.4-32). To be conservative, STPNOC estimates that 100% of this water would be
disposed of through the wastewater treatment facilities. As shown in Table 4.4-2, the
construction-related population increase of 5056 people in Matagorda County and
1866 people in Brazoria County could require 622,980 gpd of additional wastewater
treatment capacity in the two counties. Currently, as shown in Table 2.5-23, there is
excess treatment capacity in both counties, which indicates that there is sufficient
water and infrastructure to meet this need. However, regional water planning groups
predict that there would be water supply (and, possibly, infrastructure) issues in both
Regions K and H some time after 2010. As stated previously (Subsection 2.5.2.7.1.1),
water demand is nearly equal to supply in 2010 and, by 2060, demand exceeds supply.
Both regions are in the process of analyzing and implementing strategies to mitigate
predicted water shortages. Therefore, impacts of the in-migrating construction labor
force on wastewater treatment facilities in the region would be similar to those for
public water supplies.
Impacts of the in-migrating construction labor force on wastewater treatment facilities
in Brazoria County would be SMALL and would not warrant additional mitigation. The
incremental increase in population resulting from STP 3 & 4 construction would
represent 0.8% and 0.6% of Brazoria County’s 2000 census and projected 2010
populations, respectively. As stated above, the Region H planning group has already
identified water shortage (and, possibly, infrastructure including wastewater treatment)
issues for the region and is planning and implementing strategies to mitigate these
issues (Subsection 2.5.2.7.1.1). The addition of the construction-related population
would not perceptibly add to current stresses experienced by Region H.
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Impacts of the in-migrating construction labor force on wastewater treatment facilities
in Matagorda County (Region K) could be MODERATE to LARGE. The incremental
increase in population, resulting from STP 3 & 4 construction, would represent 13.3%
and 11.3% of Matagorda County’s 2000 census and projected 2010 populations. This
construction-related population would have water and wastewater needs of
approximately 90 gpd. As stated above, and as discussed in greater detail in
Subsection 2.5.2.7.1.1, the Region K planning group has already identified water
shortage (and possibly infrastructure including wastewater treatment) issues for the
region, which could begin before construction completion, and is planning and
implementing strategies to mitigate these issues. The addition of the constructionrelated population would perceptibly add to current stresses experienced by Region K.
In addition to the Region K strategies, STPNOC would maintain communication with
local and regional governmental organizations, including the Matagorda County
Commissioners Court, County Judge and local and regional economic development
agencies, to disseminate project information in a timely manner. Local governments
and planning groups would be made aware of the in-migration of the workers and their
families and would have ample opportunity to plan for the influx.
Police, Fire, and Medical Services
Police Services
In 2002, Matagorda and Brazoria Counties’ residents-per-police-personnel ratios were
380:1 and 418:1, respectively (see Table 2.5-30). Between the two counties,
Matagorda County has the larger police force relative to the size of its population.
Local planning officials state that police protection is adequately provided in the area
at this time (Subsection 2.5.2.7.2). STPNOC does now and would continue to employ
its own security force.
The construction project would produce an influx of approximately 5056 new residents
to Matagorda County (Table 4.4-6). Approximately 1866 new residents would move
into Brazoria County. The rest of the construction labor force and families would live
in other counties in the 50-mile region. These population increases would increase the
persons-per-police-personnel ratios slightly in Brazoria County and moderately in
Matagorda County (Table 4.4-6). The percent increase in ratio attributed to
construction would be 13% and 1% in Matagorda and Brazoria Counties, respectively.
Based on the percentage increase in the ratio of persons-per-police-personnel, the
impact of the construction on police services would be imperceptible in Brazoria
County. In Matagorda County, however, the percentage increase in persons-perpolice-personnel ratio would be more perceptible. Therefore, the potential impact of
construction on police services in Brazoria County would be SMALL and that mitigation
would not be warranted. However, the potential impact on police services could be
MODERATE in Matagorda County and would most likely be mitigated by ensuring
STPNOC maintains communication with local government officials, such as the
Matagorda County Commissioners Court and County Judge, so that expansions in
police services could be coordinated, planned, and funded in a timely manner. Most
funding for these expansions would most likely be obtained from the increased
property tax revenues from the construction project. Should property tax revenues
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from the construction project not be immediately available, local governments could
access other funding sources or issue bonds until the tax revenues would be available.
This conclusion is based in part on an analysis presented in NUREG-1437 that NRC
performed of nuclear plant refurbishment impacts sustained during original plant
construction. NRC selected seven case study plants whose characteristics resembled
the spectrum of nuclear plants in the United States today. NRC reported that, “. . . (n)o
serious disruption of public safety services occurred as a result of original construction
at the seven case study sites. Most communities showed a steady increase in
expenditures connected with public safety departments. Tax contributions from the
plant often enabled expansion of public safety services in the purchase of new
buildings and equipment and the acquisition of additional staff.”
Fire Protection Services
In 2007, Matagorda and Brazoria Counties’ persons-per-firefighter ratios were 217:1
and 477:1, respectively (Table 2.5-30). The construction project would produce an
influx of approximately 5056 new residents to Matagorda County. Approximately 1866
new residents would move into Brazoria County. The remainder of the construction
labor force and families would live in other counties within the 50-mile region. These
population increases would increase the persons-per-firefighter ratios by 1% in
Brazoria County and 13% in Matagorda County (Table 4.4-7). Brazoria County has the
highest persons-per-firefighter ratio.
At 1% in Brazoria County, the percent increase in persons-per-firefighter ratio
attributed to construction is considered imperceptible. At 13% in Matagorda County,
the percent increase in persons-per-firefighter ratio is considered more perceptible.
Therefore, the potential impacts of nuclear plant construction on fire protection
services in Brazoria County would be SMALL and mitigation would not be warranted.
The potential impacts on fire protection services could be MODERATE in Matagorda
County and would most likely be mitigated by ensuring STPNOC maintains
communication with local government officials, such as the Matagorda County
Commissioners Court and County Judge, so that expansions in fire protection services
could be coordinated, planned, and funded in a timely manner. Most funding for these
expansions would likely be obtained from the increased property tax revenues from the
construction project. Should property tax revenues from the construction project not
be immediately available, local governments could access other funding sources or
issue bonds until the tax revenues would be available.
As with the analysis of the adequacy of police protection, the conclusions of this
analysis are based in part on NRC’s review of original construction impacts on public
services. As stated, in NUREG-1437, NRC performed an analysis of nuclear plant
refurbishment impacts based on impacts sustained during original plant construction.
NRC reported that, “(n)o serious disruption of public safety services occurred as a
result of original construction at the seven case study sites. Most communities showed
a steady increase in expenditures connected with public safety departments. Tax
contributions from the plant often enabled expansion of public safety services in the
purchase of new buildings and equipment and the acquisition of additional staff.”
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Based on this statement, the moderate impacts to fire protection services in Matagorda
County would be mitigated by the communication between STPNOC and local
government officials, such as the Matagorda County Commissioners Court and County
Judge, and the increase in tax contributions made by the owners of the plant to the
local taxing jurisdictions.
Medical Services
Detailed information concerning the medical services in the two-county region is
provided in Subsection 2.5.2.7.3. Minor injuries to construction workers would be
assessed and treated by onsite medical personnel. Other injuries would be treated at
one of the hospitals in the two-county region or in the city of Houston, depending on
the severity of the injury. For the existing STP 1 & 2 labor force, agreements are in
place with some local medical providers to support emergencies. STPNOC would
require the construction contractor to reach similar agreements to provide emergency
medical services to the construction labor force. Construction activities should not
burden existing medical services.
The medical facilities in Matagorda and Brazoria Counties provide medical care to
much of the population in the counties. As indicated in Table 2.5-5, the combined 2000
population of Matagorda and Brazoria Counties was 279,724. According to Table 2.531, in 2006, there were 296 staffed hospital beds and an average daily census of 107
in the two-county region. Adding 6922 residents to the combined population of the two
counties would increase the combined population by 2.5%. A 2.5% increase in the
average daily census would increase that number to 110, well below the total number
of staffed hospital beds in the two counties. Additionally, the total number of annual
admissions, and annual outpatient visits for the two-county region, were 11,084 and
210,946, respectively. A 2.5% increase in these statistics would equate to 11,361
admissions and 216,220 outpatient visits. Adding the projected increase in population
in the two counties during the construction period would not exceed capacity.
Therefore, the potential impacts of construction on medical services would be SMALL
and mitigation would not be warranted.
Social Services
This section focuses on the potential impacts of construction on the social and related
services provided to disadvantaged segments of the population. This section is
distinguished from environmental justice issues, which are discussed in Subsection
4.4.3.
Construction could be viewed as economically beneficial to the disadvantaged
population served by the Texas Health and Human Services Commission and the local
governmental and nongovernmental organizations. Over the construction period, the
constructing contractor could hire local unemployed people, thus improving their
economic position and decreasing their need for services. At a minimum, the spending
by the construction labor force movers for goods and services would have a multiplier
effect, increasing the number of jobs that could be filled by the economically
disadvantaged.
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STPNOC concludes that the potential impacts of construction on the demand for social
and related services during the construction period would be SMALL and positive and
would not warrant mitigation.
The construction of STP 3 & 4 is expected to bring 5056 additional residents into
Matagorda County during peak construction, representing an increase of
approximately 13.3% over the County’s population in 2000. It is likely that some of the
new residents would require assistance from these or other agencies at some time
during their stay. Because the incoming workers are expected to be paid higher wages
than the local average, it is unlikely that the in-migrants would create excessive
demands on agencies that provide economic assistance, although other types of
support may be required. It is not possible at this time to determine the extent to which
demand for social services would increase, but impacts are expected to be SMALL.
In addition to government-provided services, a number of non-governmental agencies
provide services to residents of Matagorda County. These non-profit, faith-based, or
other types of organizations provide a wide range of social services that address
disaster relief, substance abuse, domestic violence, illness, the needs of the elderly,
economic hardship, and other issues. In addition, organizations such as the Boy
Scouts, Girl Scouts, and 4-H provide opportunities for youths. Table 4.4-9 lists
organizations who are part of the Matagorda County United Way; these represent a
sample of all social service organizations in Matagorda County. While some
newcomers would need services provided by the community, others would no doubt
chose to participate in activities offered by the Boy Scouts, Girl Scouts, or similar
opportunities, and some would choose to volunteer or donate funds. The higher
personal income expected in the ROI from the construction of STP 3 & 4 is likely to
lead to increased donations to agencies from firms and individuals. Although it is not
possible to estimate changes in demand for specific services, or the amount of
increased contributions, impacts are expected to be SMALL.

4.4.2.2.8 Education
STPNOC assumes that 2380 of the peak construction labor force would relocate to the
50-mile region with their families, increasing the population by approximately 8330
people. Approximately 60.7% would settle in Matagorda County and 22.4% in
Brazoria County. The remaining 16.9% would be distributed across the seven other
counties within the region.
STPNOC conservatively estimates that in a construction labor-force-related population
of 8330, approximately 1904 would be school-aged. Table 4.4-2 applies the
population distribution percentage assumptions to the number of school-aged children
in the construction labor force population to estimate the number of construction labor
force related school-aged children that would settle Matagorda and Brazoria counties.
Based on these assumptions, there would be 1156 children added to the enrollments
of the ISDs in Matagorda County and 426 children added to the enrollments of the ISDs
in Brazoria County.
It is unlikely that the Matagorda County school systems could accommodate the
increase in student population (Subsection 2.5.2.8). The analysis is based on the peak
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construction labor force, which would not be reached until the third year of
construction, giving schools several years to make accommodations for the additional
influx of students.
Overall, the impact to the counties within the 50-mile region would be SMALL. The
Matagorda County student population could increase by 14%, which would be a
MODERATE to LARGE impact on its education system and would require mitigation.
Matagorda County is not planning to construct additional schools. The quickest
mitigation would be to hire additional teachers and move modular classrooms to
existing schools. Increased property tax revenues as a result of the increased
population, and, in the case of Matagorda County, Palacios ISD, property taxes on the
new reactors would fund additional teachers and additional facilities if necessary
(Subsection 2.5.2.3). The remaining revenue tax monies not used by the school
district would be collected by the state of Texas and combined with tax revenues from
all other Texas counties. These monies would be redistributed to “property-poor”
school districts throughout the state of Texas, determined annually by the Texas
Legislature Texas Education Code (TEC) Chapter 42 (Subsection 2.5.2.3).
Matagorda County
Bay City ISD
Bay City ISD had a Pre-K through Grade 12 total enrollment of 4140 students in
October 2005 (Reference 4.4-33). The current ISD infrastructure could support
approximately 4600 to 4700 students. However, if enrollments reach the historic peaks
(4900 students) experienced during the construction of STP 1 & 2, the existing
infrastructure would not be sufficient and portable buildings would be necessary.
Matagorda ISD
Matagorda ISD, consisting of only Matagorda Elementary, had a pre-K through grade
6 enrollment of 56 students in October 2005 (Reference 4.4-33). According to the
superintendent, the ISD is only at 50% capacity; however, the Board of Trustees has
recently called for a bond election to improve and enlarge the existing facilities.
Because of the recent growth potential, the ISD is also considering expanding classes
to include seventh and eighth grade.
Palacios ISD
Palacios ISD had a pre-K through grade 12 enrollment of 1638 students in October
2005 (Reference 4.4-34). According to the Director of Business Services for Palacios
ISD, the current enrollment in the district is approximately 1540 students. The
enrollment decreased from 2005 by approximately 100 students – indicative of a
downward trend in their enrollment numbers.
Tidehaven ISD
Tidehaven ISD has a pre-K through grade 12 enrollment of 871 students (Reference
4.4-35). The district’s Program and Facilities Committee is developing a
recommendation concerning the facility needs of the district. According to the
superintendent, the district has the capacity to handle approximately 1050 students.
Socioeconomic Impacts
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Based on the current enrollment, this would leave an available capacity of
approximately 180 students.
Van Vleck ISD
Van Vleck ISD had a pre-K through grade 12 enrollment of 963 students in October
2005 (Reference 4.4-34).
Brazoria County
It is likely that Brazoria County school systems could accommodate the increase in
student population (Subsection 2.5.2.8). The analysis is based on the peak
construction labor force, which would not be reached sooner than the third year of
construction, giving schools several years to make accommodations for the additional
influx of students.
Alvin ISD
Alvin ISD has a pre-K through grade 12 enrollment of 14,300 students. The Board of
Trustees estimates that approximately 12,000 more students will enroll in Alvin ISD in
the next 10 years (Reference 4.4-36). As a result, Alvin ISD has an extensive building
development program underway. Construction continues with plans for a new
elementary school to open in August 2007. Two new junior high schools are scheduled
to open in 2008—one in Alvin and one in Shadow Creek Ranch. The new academic
building at Alvin High School is slated for occupancy in December 2007. When the two
new junior high schools open in 2008, all junior high schools will be reconfigured to
serve grades 6 through 8, and the elementary schools will serve pre-K through grade
5 (Reference 4.4-36).
Angleton ISD
Angleton ISD has a pre-K through grade 12 enrollment of 6380 students (Reference
4.4-37). The early childhood campus only has enough available capacity to
accommodate 64 additional students; however the elementary school, middle school,
intermediate school, and high school all have additional capacities available ranging
from approximately 450 students to 900 students in the middle school and high school,
respectively (Reference 4.4-38).
Brazosport ISD
Brazosport ISD has a pre-K through grade 12 enrollment of 13,043 students
(Reference 4.4-39). A new elementary school, a new intermediate school, and a new
middle/intermediate school have been built. These schools were built primarily to
alleviate overcrowding, address growth, realign grade levels, and update old facilities.
In addition to the new schools, renovations are taking place at the high schools and
one of the existing middle schools to include additional classrooms. Because of the
construction and renovations, Brazosport ISD would have capacity for additional
students.
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Columbia-Brazoria ISD
Columbia-Brazoria ISD has a current pre-K through grade 12 enrollment of 3107
students (Reference 4.4-40). The district recently opened a new junior high school and
a new elementary school as replacements to older buildings, and the Board of
Trustees is nominating members to a Facility Task Force Committee to study future
building development plans. The district currently has five schools with available
capacities ranging from approximately 120 students to 55 students.
Damon ISD
Damon ISD had a pre-K through grade 8 enrollment of 164 students in October 2005
(Reference 4.4-33). The ISD is at maximum capacity with no official building
development plans established. However, Damon ISD recognizes the need to
address building development in the next year or two.
Danbury ISD
Danbury ISD has a pre-K through grade 12 enrollment of 777 students. The district has
a Facilities Study underway, but the study has not been completed. Renovations or
new construction are expected to take place in the district in the next five years.
Pearland ISD
Pearland ISD has a current pre-K through grade 12 enrollment of 16,116 students.
According to the Pearland ISD Director of Communications, the district plans to open
two additional elementary schools, one middle school, one junior high school, and one
high school between the fall of 2007 and the fall of 2008. Once these new schools are
used, the district will have an available capacity of over 1300 students in elementary
schools, and 1000 students each in both junior high and high schools.
Sweeny ISD
Sweeny ISD had a pre-K through grade 12 enrollment of 2086 students in October
2005 (Reference 4.4-41). The high school is currently undergoing construction and
renovations that should be complete before the start of the 2008–2009 school year.
The new high school will be able to accommodate over 800 students, increasing the
capacity of the existing high school by approximately 150 students. In addition, there
is available capacity at both the junior high and elementary schools.
Overall, the impact to the nine counties within the 50-mile region would be SMALL.
The Brazoria County student population could increase by 5%, which would be a
MODERATE impact on its education system and would require mitigation. Matagorda
County is not planning to construct additional schools.
The quickest mitigation would be to hire additional teachers and move modular
classrooms to existing schools. Increased property tax revenues as a result of the
increased population, and the remaining revenue tax monies not used by the school
district would be collected by the state of Texas and combined with tax revenues from
all other Texas counties. These monies would be redistributed to “property-poor”
school districts throughout the state of Texas, determined annually by the Texas
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Legislature TEC Chapter 42 (Subsection 2.5.2.3), and would fund additional teachers
and facilities.

4.4.3 Environmental Justice Impacts
Environmental justice refers to a federal policy under which each federal agency
identifies and addresses, as appropriate, disproportionately high and adverse human
health or environmental effects of its programs, policies, and activities on minority or
low-income populations. The NRC has a policy on the treatment of environmental
justice matters in licensing actions (69 FR 52040), which states, “NRC believes that an
analysis of disproportionately high and adverse impacts needs to be done as part of
the agency's National Environmental Policy Act (NEPA) obligations to accurately
identify and disclose all significant environmental impacts associated with a proposed
action. Consequently, while the NRC is committed to the general goals of Executive
Order 12898, it will strive to meet those goals through its normal and traditional NEPA
review process.”
STPNOC evaluated whether the health or welfare of minority and low-income
populations could be disproportionately adversely affected by potential construction
impacts. STPNOC first located minority and low-income populations within the 50-mile
radius of the STP site (Figures 2.5-10 through 2.5-15). Nineteen census block groups
within the 50-mile radius have significant Black or African American populations. One
block group has a significant Asian minority population and six block groups have a
significant “some other race” population. Thirty census block groups within the 50-mile
radius have significant Hispanic ethnicity populations.
STPNOC next identified the most likely pathways by which adverse environmental
impacts associated with construction at the STP site could affect human populations.
Exhaust emissions from construction equipment and dust would cause minor and
localized adverse impacts to air quality; however, the air quality beyond the site
boundary would not be affected. No contaminants, including sediments, are expected
to reach the Colorado River because all construction would be carried out using Best
Management Practices as discussed in Section 3.9. Impacts could occur in
Matagorda County, as the influx of construction workers could cause landowners to
convert some undeveloped land to other uses such as trailer parks, convenience
stores, hotel/motel property, etc. Local low-income and minority populations could
benefit by gaining access to new services or employment at these small businesses.
However, the new uses are considered temporary, as completion of the construction
project would eliminate the demand for the services. Therefore, impacts in all of these
resource areas would be SMALL and mitigation would not be required.
Traffic could increase beyond the capacity of some local roads; however, STPNOC
would mitigate impacts by encouraging car pooling, providing van pools, or staggering
work shifts. The construction project likely would provide additional temporary jobs for
some of the unemployed work force, thus decreasing their need for social services and
freeing funding up for other populations in need. Matagorda County’s police and fire
protection services would be impacted by the increase in population due to
construction, but the increase in property tax revenues as a result of the construction
project (particularly in the latter stages of construction) would fund facilities,
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equipment, and additional personnel to meet these needs. The local Matagorda
County school systems would be adversely affected by an influx of new students;
however, the additional property tax revenues would fund additional teachers and
facilities. Rental housing rates could increase, potentially displacing low-income
renters. However, it is unlikely the construction workforce would need low-income
housing. Impacts to the local communities in these areas from construction of STP 3
& 4 would be MODERATE to LARGE and would be subject to the mitigation measures
discussed above. Except for increased rental housing rates, no adverse impacts in
Matagorda County would disproportionably affect minority or low-income populations.
Environmental impacts in the other counties in the 50-mile radius would be less than
those in Matagorda County. Impacts in the other counties in the 50-mile region of
interest would all be SMALL and mitigation would not be required. Therefore, the
likelihood of disproportionate impacts to minority or low-income populations in those
counties would be remote.
STPNOC also investigated the possibility of subsistence-living populations in the
vicinity of the STP site by contacting local government officials, the staff of social
welfare agencies, and local businesses concerning any known unusual resource
dependencies or practices that could result in potentially disproportionate impacts to
minority and low-income populations. STPNOC asked about the presence of minority,
low-income, or migrant populations of particular concern, and whether subsistence
living conditions were evident. No agency reported such dependencies or practices,
such as subsistence agriculture, hunting, or fishing, through which the populations
could be disproportionately adversely affected by the construction project.
Construction-related moderate adverse socioeconomic impacts were identified in
Matagorda County. However, except for increased rental housing rates, no adverse
impacts in Matagorda County would disproportionately affect minority or low-income
populations. Impacts in the other counties in the 50-mile region of interest would all be
SMALL. Mitigation beyond that previously described would not be warranted.
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Table 4.4-1 Equipment and Approximate Noise Level in the Immediate Vicinity of the
Equipment [1]
Equipment
Pneumatic chip hammer

Noise Level (dBA)
within 10 ft
103–113

Earth tamper

90–96

Jackhammer

102–111

Crane

90–96

Concrete joint cutter

99–102

Hammer

87–95

Portable saw

88–102

Earthmover

87–94

Stud welder

101

Front-end loader

86–94

Bulldozer

93–96

Backhoe

84–93

[1]Reference 4.4-3
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Table 4.4-2 Assumptions for Construction Labor Force Migration and Residential
Distribution for the STP Site
Assumption

Description
Construction Labor Force Distribution

5,950

Peak number of workers during construction

2,975

Number of workers who change residence to work at site (movers) (50% of
peak)

1,806

Number of movers who settle in Matagorda County (same percent as existing
labor force) (60.7%)

666

Number of movers who settle in Brazoria County (same percent as existing
labor force) (22.4%)

503

Number of movers who settle in other counties in the 50-mile region (16.9%).
Families

2,380
595

Number of movers who bring families into 50-mile radius (80% of movers)
Number of movers who don’t bring families into 50-mile radius (20% of movers)

1,445

Number of movers that bring families to Matagorda County (80% of movers
who settle in Matagorda County)

361

Number of movers who move to Matagorda County and don’t bring families
(20% of movers who settle in Matagorda County)

533

Number of movers that bring families to Brazoria County (80% of movers who
settle in Brazoria County)

133

Number of movers who move to Brazoria County and don’t bring families (20%
of movers who settle in Brazoria County)

402

Number of movers who locate outside of Matagorda and Brazoria Counties
(within the 50-mile radius) and bring families

101

Number of movers that locate outside of Matagorda and Brazoria Counties
(within the 50-mile radius) and don’t bring families

3.25

Average mover family size (worker, spouse, children)

8,330

Total in-migration (7,735 (movers plus families) plus 595 (movers who don’t
bring families))

5,056

Total in-migration in Matagorda County (4,695 (movers plus families) plus 361
(movers without families))

1,866

Total in-migration in Brazoria County (1,733 (movers plus families) plus 133
(movers without families))

1,408

Total in-migration outside of Matagorda and Brazoria Counties and within the
50-mile radius (1,307 (movers plus families) plus 101 (movers without
families))
Children

1,904
Socioeconomic Impacts
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Table 4.4-2 Assumptions for Construction Labor Force Migration and Residential
Distribution for the STP Site (Continued)
Assumption

Description

1,156

Number of mover school-age children (0.8 per mover family) relocating to
Matagorda County

426

Number of mover school-age children (0.8 per mover family) relocating to
Brazoria County
Post-Construction Labor Force Retention

1,488

4.4-48

Average number of movers who leave 50-mile radius post-construction (50%
of movers)

903

Average number of movers who leave Matagorda County post-construction
(50% of Matagorda County movers)

333

Average number of movers who leave Brazoria County post-construction (50%
of Brazoria County movers)

4,165

Average number of movers plus families plus movers without families who
leave 50-mile radius post-construction (50% of total in-migration)

2,528

Average number of movers plus families plus movers without families who
leave Matagorda County post-construction (50% of Matagorda County inmigration)

933

Average number of movers plus families plus movers without families who
leave Brazoria County post-construction (50% of Brazoria County in-migration)

952

Average number of mover school-age children who leave area postconstruction (50%)

578

Average number of mover school-age children who leave Matagorda County
post-construction (50%)

213

Average number of mover school-age children who leave Brazoria County
post-construction (50%)
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Table 4.4-3 Bay City Sales Taxes Projected to 2015 with Estimated STP Sales Tax
Payments During Construction of STP 3 & 4 [1]

Year

Sales Tax

Total Tax

Percent of
Total

STP 3

STP 4

Estimated
Pmts for
STP 3 & 4 as
Percent of
Total Sales
Tax

2006

3,762,374

8,793,315

43%

2007

3,844,926

8,993,489

43%

2008

3,929,289

9,198,220

43%

2009

4,015,503

9,407,611

43%

827,706

2010

4,103,608

9,621,770

43%

827,706

827,706

41%

2011

4,193,647

9,840,803

43%

827,706

827,706

40%

2012

4,285,662

10,064,823

43%

827,706

827,706

39%

2013

4,379,695

10,293,942

43%

827,706

827,706

39%

2014

4,475,791

10,528,277

43%

827,706

827,706

38%

2015

4,573,996

10,767,946

42%

827,706

18%

21%

Data source for Taxes 1996-2005: Reference 4.4-42
[1] Projections based on average annual rate of change between 1996 and 2005.
Calculation Assumptions:
1. STP construction expenditures would be distributed evenly over a 6-year construction period for
each unit.
2. Bay City sales taxes will increase at a constant rate based on historic rate (1996-2005).
3. The projected rate of increase in Bay City sales tax is conservative in that it does not take into
account likely increases in population or business activity that could occur as a result of STP
construction.
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Table 4.4-4 Direct and Indirect Employment
Demographic

ABWR
2 Units

Construction Labor Force Peak (Table 4.4-2)

5,950

Number of workers who change residence to work at site (movers) (50% of peak)
(assumed)

2,975

Indirect jobs (2,975 x 0.61)

1,815

2005 unemployed in the two counties [1]

8,870

Total number of indirect jobs as a percent of unemployed population in two-county
area ((1,815 / 8,870) X 100%)

20%

[1] See Table 2.5-9
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Month

Workforce
Strength

Avg. Monthly
Wage [2] ($)

$ Earned by
Construction
Workforce

Month

Workforce
Strength

Avg. Monthly
Wage [2] ($)

$ Earned by
Construction
Workforce

Month

Workforce
Strength

Avg. Monthly
Wage [2] ($)

$ Earned by
Construction
Workforce

$2,999

$149,950

15

2,240

$2,999

$6,717,760

53

1,650

$2,999

$4,948,350

–23

100

$2,999

$299,900

16

2,305

$2,999

$6,912,695

54

1,600

$2,999

$4,798,400

–22

150

$2,999

$449,850

17

2,370

$2,999

$7,107,630

55

1,500

$2,999

$4,498,500

–21

200

$2,999

$599,800

18

2,435

$2,999

$7,302,565

56

1,400

$2,999

$4,198,600

–20

250

$2,999

$749,750

19

2,500

$2,999

$7,497,500

57

1,300

$2,999

$3,898,700

–19

300

$2,999

$899,700

20

2,565

$2,999

$7,692,435

58

1,200

$2,999

$3,598,800

–18

350

$2,999

$1,049,650

21

2,630

$2,999

$7,887,370

59

1,100

$2,999

$3,298,900

–17

400

$2,999

$1,199,600

22

2,695

$2,999

$8,082,305

60

1,000

$2,999

$2,999,000

–16

450

$2,999

$1,349,550

23

2,760

$2,999

$8,277,240

61

900

$2,999

$2,699,100

–15

500

$2,999

$1,499,500

24

2,825

$2,999

$8,472,175

62

800

$2,999

$2,399,200

–14

550

$2,999

$1,649,450

25

2,900

$2,999

$8,697,100

63

700

$2,999

$2,099,300

–13

600

$2,999

$1,799,400

26

2,975

$2,999

$8,922,025

64

600

$2,999

$1,799,400

–12

650

$2,999

$1,949,350

27

2,975

$2,999

$8,922,025

65

550

$2,999

$1,649,450

–11

700

$2,999

$2,099,300

28

2,975

$2,999

$8,922,025

66

263

$2,999

$787,238

–10

750

$2,999

$2,249,250

29

2,975

$2,999

$8,922,025

67

0

$2,999

$0

–9

800

$2,999

$2,399,200

30

2,975

$2,999

$8,922,025

–8

850

$2,999

$2,549,150

31

2,975

$2,999

$8,922,025

–7

900

$2,999

$2,699,100

32

2,975

$2,999

$8,922,025

–6

950

$2,999

$2,849,050

33

2,975

$2,999

$8,922,025

–5

1,000

$2,999

$2,999,000

34

2,975

$2,999

$8,922,025

–4

1,050

$2,999

$3,148,950

35

2,975

$2,999

$8,922,025

–3

1,100

$2,999

$3,298,900

36

2,925

$2,999

$8,772,075

–2

1,150

$2,999

$3,448,850

37

2,875

$2,999

$8,622,125

–1

1,200

$2,999

$3,598,800

38

2,825

$2,999

$8,472,175

1

1,250

$2,999

$3,748,750

39

2,725

$2,999

$8,172,275
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Table 4.4-5 Impact of Mover’s Construction Wages on Regional Economy [1]

Month

Workforce
Strength

Avg. Monthly
Wage [2] ($)

$ Earned by
Construction
Workforce

Month

Workforce
Strength

Avg. Monthly
Wage [2] ($)

$ Earned by
Construction
Workforce

1,325

$2,999

$3,973,675

40

2,625

$2,999

$7,872,375

3

1,400

$2,999

$4,198,600

41

2,525

$2,999

$7,572,475

4

1,475

$2,999

$4,423,525

42

2,425

$2,999

$7,272,575

5

1,550

$2,999

$4,648,450

43

2,325

$2,999

$6,972,675

6

1,625

$2,999

$4,873,375

44

2,225

$2,999

$6,672,775

7

1,700

$2,999

$5,098,300

45

2,125

$2,999

$6,372,875

8

1,775

$2,999

$5,323,225

46

2,025

$2,999

$6,072,975

9

1,850

$2,999

$5,548,150

47

1,950

$2,999

$5,848,050

10

1,915

$2,999

$5,743,085

48

1,900

$2,999

$5,698,100

11

1,980

$2,999

$5,938,020

49

1,850

$2,999

$5,548,150

12

2,045

$2,999

$6,132,955

50

1,800

$2,999

$5,398,200

13

2,110

$2,999

$6,327,890

51

1,750

$2,999

$5,248,250

14

2,175

$2,999

$6,522,825

52

1,700

$2,999

$5,098,300

Subtotal =

$117,485,825

Subtotal =

$289,553,450

Monthly $ earned by a construction worker [2] =

Avg. Monthly
Wage [2] ($)

$ Earned by
Construction
Workforce

Rev. 12

2

Month

Workforce
Strength

STP 3 & 4

4.4-52

Table 4.4-5 Impact of Mover’s Construction Wages on Regional Economy [1] (Continued)

Subtotal =

$43,672,938

$2,999

Total $ earned by construction workforce =

$450,712,213

Earnings multiplier for two-county region =

1.50
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Month

Workforce
Strength

Avg. Monthly
Wage [2] ($)

$ Earned by
Construction
Workforce

Month

Workforce
Strength

Avg. Monthly
Wage [2] ($)

$ Earned by
Construction
Workforce

Month

Workforce
Strength

Avg. Monthly
Wage [2] ($)

$ Earned by
Construction
Workforce

Sensitivity Analysis

10

$45,071,221

$67,606,832

20

$90,142,443

$135,213,664

30

$135,213,664

$202,820,496

40

$180,284,885

$270,427,328

50

$225,356,106

$338,034,159

60

$270,427,328

$405,640,991

70

$315,498,549

$473,247,823

80

$360,569,770

$540,854,655

90

$405,640,991

$608,461,487

100

$450,712,213

$676,068,319

Rev. 12

$

Dollar Impact to Region
(earnings multiplier
applied)

% of Total Construction Workforce
Wages that could be Spent in Region
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Table 4.4-5 Impact of Mover’s Construction Wages on Regional Economy [1] (Continued)

[1] Reference 4.4-43
[2] U.S. Department of Labor Bureau of Labor Statistics. 2005. "Quarterly Census of Employment and Wages." Available online at http://data.bls.gov/. Accessed March 7,2007.
Note: Table 4.4-5 is based on Table 3.10S-2.
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Table 4.4-6 Police Protection in the Two Counties of Interest, Adjusted for the Construction Labor Force and Associated
Population Increase

County
Matagorda
Brazoria

Total Population in
2000

Additional
Population Due to
New Plant
Construction

Total
Population

Police Protection
in 2002

Construction Labor
Force-Adjusted
Persons-per-Police
Personnel Ratio

Percent Increase from
2000 Persons-perPolice Personnel Ratio

37,957

5,056

43,013

100

430:1

13

241,767

1,866

243,633

578

422:1

1

Source: Table 2.5-30 Police and Fire Protection

Table 4.4-7 Fire Protection in the Two Counties of Interest, Adjusted for the Construction Labor Force and Associated
Population Increase

Matagorda
Brazoria

Total
Population

Firefighters (Full
time and
Volunteer)
in 2007

Construction Labor
Force-Adjusted
Persons-perFirefighter

Rev. 12

County

Total Population
In 2000

Additional
Population Due to
New Plant
Construction

Percent Increase from
Current Persons-perFirefighter Ratio

37,957

5,056

43,013

175

246:1

13

241,767

1,866

243,633

507

481:1

1

Source: Table 2.5-30 Police and Fire Protection
Environmental Report
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Table 4.4-8 Estimated Sales Tax Impacts of Expenditures For Goods & Services
During Construction of STP Units 3 & 4
Summary of Estimated Construction-Period Expenditures:
Estimated Amount
Construction and Maintenance Equipment, Supplies, & Services
$212,671,000
Office and Administrative Equipment, Supplies & Services
$13,424,000
Total Estimated Expenditures, Construction Period
Average Annual Expenditures (7-year construction period)

$226,095,000
$32,299,286

Estimated Annual Impacts to Texas Sales Tax Revenues1
State sales tax revenues, 2006
$18,275,209,754
State sales tax rate3
6.25%
Ownership
44% Private
60% Private
80% Private
100% Private
Scenario:
Ownership
Ownership
Ownership
Ownership
Assumes 100% of
% of 2006
% of 2006
% of 2006
% of 2006
Expenditures
State
Sales Tax
State
Sales Tax
State
Sales Tax
State
Sales Tax
Subject To State Tax Sales Tax Revenues
Sales Tax
Revenues
Sales Tax Revenues Sales Tax Revenues
State Sales Tax
$888,230
0.005%
$1,211,223
0.007%
$1,614,964
0.009%
$2,018,705
0.011%
2

Estimated Annual Impacts to Bay City Sales Tax Revenues1
Bay City sales tax revenues, 20054
$3,681,595
Bay City sales tax rate5
2.0%
Ownership
44% Private
60% Private
80% Private
100% Private
Scenario:
Ownership
Ownership
Ownership
Ownership
% of Expenditures
Bay City % of 2005
% of 2005
% of 2005
% of 2005
Subject to Bay City
Sales
Sales Tax
Bay City
Sales Tax
Bay City
Sales Tax
Bay City
Sales Tax
Sales Tax
Tax
Revenues
Sales Tax
Revenues
Sales Tax Revenues Sales Tax Revenues
100.00%
$284,234
7.7%
$387,591
10.5%
$516,789
14.0%
$645,986
17.5%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

$255,810
$227,387
$198,964
$170,540
$142,117
$113,693
$85,270
$56,847
$28,423

6.9%
6.2%
5.4%
4.6%
3.9%
3.1%
2.3%
1.5%
0.8%

$348,832
$310,073
$271,314
$232,555
$193,796
$155,037
$116,277
$77,518
$38,759

9.5%
8.4%
7.4%
6.3%
5.3%
4.2%
3.2%
2.1%
1.1%

$465,110
$413,431
$361,752
$310,073
$258,394
$206,715
$155,037
$103,358
$51,679

12.6%
11.2%
9.8%
8.4%
7.0%
5.6%
4.2%
2.8%
1.4%

$581,387
$516,789
$452,190
$387,591
$322,993
$258,394
$193,796
$129,197
$64,599

15.8%
14.0%
12.3%
10.5%
8.8%
7.0%
5.3%
3.5%
1.8%

Estimated Annual Impacts to Palacios Sales Tax Revenues1
Palacios sales tax revenues, 20056
$219,500
2.0%
Palacios sales tax rate5
Ownership
44% Private
60% Private
80% Private
100% Private
Scenario:
Ownership
Ownership
Ownership
Ownership
% of Expenditures
Palacios % of 2005
% of 2005
% of 2005
% of 2005
Subject to Palacios
Sales
Sales Tax
Palacios
Sales Tax
Palacios
Sales Tax
Palacios
Sales Tax
Sales Tax
Tax
Revenues
Sales Tax
Revenues
Sales Tax Revenues Sales Tax Revenues
100.00%
$284,234
129.5%
$387,591
176.6%
$516,789
235.4%
$645,986
294.3%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

$255,810
$227,387
$198,964
$170,540
$142,117
$113,693
$85,270
$56,847
$28,423

Socioeconomic Impacts

116.5%
103.6%
90.6%
77.7%
64.7%
51.8%
38.8%
25.9%
12.9%

$348,832
$310,073
$271,314
$232,555
$193,796
$155,037
$116,277
$77,518
$38,759

158.9%
141.3%
123.6%
105.9%
88.3%
70.6%
53.0%
35.3%
17.7%

$465,110
$413,431
$361,752
$310,073
$258,394
$206,715
$155,037
$103,358
$51,679

211.9%
188.4%
164.8%
141.3%
117.7%
94.2%
70.6%
47.1%
23.5%

$581,387
$516,789
$452,190
$387,591
$322,993
$258,394
$193,796
$129,197
$64,599

264.9%
235.4%
206.0%
176.6%
147.1%
117.7%
88.3%
58.9%
29.4%
4.4-55
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1

Note: Assumes that these expenditures are subject to sales tax.
Reference 2.5-25
3
Reference 2.5-27
4
Reference 2.5-46
5
Reference 2.5-30
6
Reference 2.5-109 [City of Palacios 2007-2008 Annual Budget, Approved 09/18/2007]
2
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4.5 Radiation Exposure to Construction Workers
During the construction of STP 3 & 4, workers will be exposed to several potential
sources of radiation. This section identifies the potential sources of radiation and
estimates the doses that workers would receive during the construction of STP 3 & 4
due to the operation of STP 1 & 2. In addition, with STP 3 scheduled to be operational
one year earlier than STP 4, STP 3 will be a source of radiation for STP 4 construction
workers during that year. Thus, the dose contribution from STP 3 sources of radiation
is also evaluated.
Three types of sources are considered: direct radiation, gaseous effluents, and liquid
effluents. Subsection 4.5.2 identifies the specific sources of each type, Subsection
4.5.3 quantifies the dose rates in the construction area from each source, and
Subsection 4.5.4 estimates the maximum annual doses to each worker as well as the
entire workforce.

4.5.1 Site Layout
The physical location of STP 3 & 4 relative to STP 1 & 2 is presented in Figure 4.5-1.
As the figure indicates, STP 3 & 4 will be located northwest of the protected area of
STP 1 & 2. Hence, construction activity would take place outside the protected area
for STP 1 & 2, but inside the Exclusion Area Boundary (EAB) for STP 1 & 2.

4.5.2 Radiation Sources
During the construction of STP 3 & 4, the construction workers will be exposed to
radiation sources from the operation of STP 1 & 2, as described in the following
subsections. Also identified are the STP 3 sources that the construction workers on
STP 4 will be exposed to during the year of construction when STP 3 is operational.

4.5.2.1 Direct Radiation Sources
The primary sources of direct radiation at STP 1 & 2 are the waste monitor tanks
located south of STP 1 & 2. There are three waste monitor tanks per unit located
outside, containing low-level liquid radwaste collected from laundry and hot shower
drains and processed liquids from the waste holdup tanks and the floor drain tank.
Because of the shielding provided by the Fuel Handling Building and the Mechanical
Auxiliary Building, no other direct radiation is anticipated, nor has any been detected,
northwest of the STP 1 & 2 protected area in the direction of STP 3 & 4.
There are three other potential sources of direct radiation south and west of the
proposed location for STP 3 & 4: the Onsite Staging Facility (OSF), which includes
Warehouse “D” and outside storage areas, the Old Steam Generator Storage Facility
(OSGSF), and the proposed Long-Term Storage Facility (LTSF) for storing replaced
reactor vessel heads. The LTSF will be located next to the OSGSF. Following the
closure of the Barnwell facility in South Carolina, the OSF is expected to be used to
store high-integrity containers (HICs) until a waste disposal facility becomes available
for generators of radwaste from Texas. Figure 4.5-3 shows the existing location of the
OSF near the OSGSF. Since the OSF interferes with the proposed construction, plans
are being made to move the facility to a location further away from the construction
Radiation Exposure to Construction Workers
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area before the start of primary construction activities on STP 3 & 4. Furthermore,
there is a plan to upgrade the shielding of the OSF outside storage areas after the
move to reduce the dose rate in the construction area from this source to background
level.
One of the activities that takes place in the OSF is the transfer of radioactive materials
from one shielded container to another; this takes place in the radioactive waste truck
bay on the south side of STP 1 & 2. There are approximately 10 such transfers per
year with the HIC unshielded for up to 10 minutes during each transfer, thereby
contributing incremental, infrequent doses in the area. However, because the distance
is more than 2000 feet between the radioactive waste truck bay and the STP 3 & 4
construction site and there are intervening buildings that provide shielding, it is
anticipated that radiation from this source would not be detectable in the construction
area.
The primary source of direct radiation exposure to the workers on STP 4 will be the
gamma radiation from Nitrogen-16 in the STP 3 steam lines and steam-bearing
components such as turbines, moisture separators, and reheaters (FSAR Section
12.2.1.3).

4.5.2.2 Gaseous Effluent Sources
Gaseous effluents at STP 1 & 2 originate at each unit’s vent on the roofs of their
respective Mechanical Auxiliary Buildings. Sources of gaseous effluent at STP 1 & 2
include containment purging, the ventilation systems of the auxiliary building and the
turbine building, and the gaseous waste processing system. Table 4.5-1 shows the
maximum annual releases of gaseous effluents, based on the STP 1 & 2 Radioactive
Effluent Release Reports for 2002 to 2006 (References 4.5-1 to 4.5-5).
For STP 3, the primary release point is the Reactor Building plant stack. This stack
serves as the release point for the Reactor Building, Turbine Building, and Radwaste
Building. Other exhaust points for clean releases are the roof top vents for the Control
and Service Buildings and the Service Building health physics room roof vent (FSAR
Section 11.3). The postulated releases of gaseous effluents from STP 3 are 2.7E6
MBq/yr of tritium and 1.9E8 MBq/yr of fission gases, iodines, and particulates (FSAR
Table 12.2-20).

4.5.2.3 Liquid Effluent Sources
STP 1 & 2 liquid effluent batch releases include liquid radwaste treated by the liquid
waste processing system and secondary chemical regeneration waste. STP 1 & 2
liquid effluent continuous releases include liquid effluents resulting from primary to
secondary leakage or other plant operations. Table 4.5-2 shows the maximum annual
releases of liquid effluents, based on the STP 1 & 2 Radioactive Effluent Release
Reports for 2002 to 2006 (References 4.5-1 to 4.5-5).
For STP 3, effluents may be released from the high conductivity waste sample tanks,
the low conductivity waste sample tanks, and the hot shower drain sample tank (FSAR

4.5-2
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Section 11.2.3.1). The releases are estimated to be 3.0E5 MBq/yr of tritium and 7.7E3
MBq/yr of iodines and particulates (FSAR Table 12.2-22).

4.5.3 Construction Site Dose Rates
Dose rates at the construction site are estimated based on dose rate measurements
and calculations. Although the construction workers will occupy a large area over the
course of the construction period, dose rates are estimated based on average
distances from radiation sources.

4.5.3.1 Direct Radiation Dose Rates
The direct radiation dose rates from STP 1 & 2 sources are based on
thermoluminescent dosimeter (TLD) measurements taken at various onsite locations
from 2002 through 2006. This 5-year period provides sufficient data to be
representative of plant conditions. Monitoring Stations 9 to 16 are located along the
north and west sides of the STP 1 & 2 protected area fence in the direction of STP 3 &
4, as shown in Figures 4.5-1 and 4.5-2. The quarterly doses at these TLD locations,
which provide a good indication of direct radiation from the STP 1 & 2 power block, are
shown in Tables 4.5-3 to 4.5-7. Although the dose rates at the construction site during
the periodic transfers of radioactive waste between shielded containers is expected to
be negligible, as indicated in Subsection 4.5.2.1, any contribution from this activity is
reflected in the TLD readings. These tables show that the maximum dose rate
measured at Monitoring Stations 9 to 16 over the 5 years is 18.9 mR per quarter.
In 1986, before the operation of STP 1 & 2, the measured background dose rate at the
site boundary was 15.4 mR/quarter (References 4.5-1 to 4.5-5, Table 8-1). Some of
the direct radiation measurements around the protected area fence are lower than at
the site boundary because the protected area was excavated and backfilled with sand
and gravel that contained less naturally occurring radioactive material than exists in the
native clay found near the site boundary. The dose rate of 15.4 mR/quarter continues
to be used as the reference background dose rate for adjusting measurements at STP
1 & 2 (Reference 4.5-5). Subtracting the background dose rate of 15.4 mR/quarter
from the maximum protected area fence reading of 18.9 mR/quarter yields a net
maximum dose rate of 3.5 mR/quarter, as shown in Table 4.5-8.
The Radiological Environmental Monitoring Program (REMP) was expanded in 2006
to systematically collect data at the OSGSF. As indicated in Figure 4.5-3, Monitoring
Stations 25 to 28 are situated along the perimeter of the OSGSF. The 2006 TLD
readings at these locations are shown in Table 4.5-7. The peak OSGSF measurement
is 16.7 mR/quarter. Subtracting the background dose rate of 15.4 mR/quarter yields a
net maximum dose rate of 1.3 mR/quarter, as shown in Table 4.5-8.
The construction location for STP 3 & 4 is farther away from STP 1 & 2 and the OSGSF
than are the respective TLD stations where dose rates are measured from each
source. The STP 1 & 2 Offsite Dose Calculation Manual (ODCM) indicates that the
dose rate at a TLD from a given source may be extrapolated to another location as
follows (Reference 4.5-6, Part B, Section 4.7):
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Dloc = DTLD * (RTLD/Rloc)2

(Equation 4.5-1)

Where:
Dloc = Dose rate at a location (mrem/yr)
DTLD = Dose rate at TLD (mrem/yr)
RTLD = Distance from source to TLD
Rloc = Distance from source to location
This relationship is based on a sufficiently large distance between source and receptor
such that the source may be treated as a point. When the distance between source
and receptor is smaller, the dose rate at the receptor may be estimated as follows:
Dloc = DTLD * (RTLD/Rloc)

(Equation 4.5-2)

In determining direct radiation dose rates, it is assumed that the worker is located in
the center of the construction area of the unit (either STP 3 or 4) nearest to the source.
Given that workers will move about the construction area over the course of a year, it
is reasonable to select the center of the area as a representative location for
occupancy.
In Table 4.5-9, direct radiation dose rates are determined as follows:




4.5-4

STP 1 & 2 – The dose rate from this source at the construction location is
calculated using Equation 4.5-2. The annual dose rate at the TLD is obtained by
multiplying the quarterly dose rate from Table 4.5-8 by a factor of 8 (to account for
four quarters and double for conservatism), yielding a dose rate of 28 mrem/yr at
the STP 1 & 2 protected area fence. As indicated in Subsection 4.5.2.1, there are
a number of sources that could be contributing to this dose rate. Based on Figures
4.5-1 and 4.5-2, the distance from each source to the fence is approximately 600
feet and the distance from each source to the center of the STP 3 construction area
is approximately 2300 feet. Putting DTLD = 28 mrem/yr, RTLD = 600 ft, and Rloc =
2300 feet into Equation 4.5-2 yields a dose rate of 7.3 mrem/yr at the construction
location, as shown in Table 4.5-9.
OSGSF – As with the STP 1 & 2 source, the annual dose rate at the OSGSF TLD
is obtained by multiplying the quarterly dose rate from Table 4.5-8 by a factor of 8,
yielding a dose rate of 10 mrem/yr. Based on Figure 4.5-3, the distance from the
OSGSF to the TLD is about 10 feet. Based on Figure 4.5-1, the distance from the
OSGSF to the center of the STP 4 construction area is about 700 feet. Putting
DTLD = 10 mrem/yr, RTLD = 10 ft, and Rloc = 700 ft into Equation 4.5-2 yields a dose
rate of 0.15 mrem/yr. However, a calculation using MORSE, a multigroup gamma
ray transport Monte Carlo computer code, estimated a skyshine dose rate of about
1 mrem/yr at a distance of 700 feet from the OSGSF, with the OSGSF having all
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eight steam generators from STP 1 & 2 stored within it. Table 4.5-9 shows this
higher dose rate from the OSGSF at the construction location.






LTSF – Since the LTSF is proposed to be located next to the OSGSF, the distance
from this source to the center of the STP 4 construction area is assumed to be 700
feet, the same as the OSGSF. The calculated dose rate at a distance of 700 feet
from the LTSF, with both reactor vessel heads from STP 1 & 2 stored within it, is
0.07 mrem/yr. This is conservatively rounded up to 1 mrem/yr, as shown in Table
4.5-9.
OSF – As indicated in Subsection 4.5.2.1, the OSF will be relocated and have
additional shielding provided such that the dose rate from this source will be
negligible at the STP 3 & 4 construction location. However, the dose rate from the
OSF is conservatively assumed to be 1 mrem/yr at the construction location, as
shown in Table 4.5-9.
STP 3 – STP 3 must be considered as a source of direct radiation at the STP 4
construction site in the timeframe between STP 3 becoming operational and STP
4 becoming operational. The plant shielding design acceptance criteria for the
ABWR specify a maximum dose rate due to direct and scattered radiation of 2.5
mrem/yr at the EAB. As indicated in Section 2.7, the distances from STP 3 to the
EAB and to the STP 4 reactor are 0.52 and 0.17 mile, respectively. Using Equation
4.5-1, the maximum dose rate to the STP 4 construction workers may be estimated
as follows:
DSTP4 = (2.5) * (0.52/0.17)2 = 23 mrem/yr

In calculating the dose rates in Table 4.5-9, no credit is taken for any shielding provided
by structures under construction.

4.5.3.2 Gaseous Effluent Dose Rates
Based on the STP 1 & 2 REMPs for 2002 to 2006, Table 4.5-10 shows the annual dose
rates to the maximally exposed member of the public at the site boundary or the
nearest residence due to the release of gaseous effluents (References 4.5-1 to 4.5-5).
The table also shows the composite maximum annual dose rate for each organ over
these 5 years. These dose rates were calculated using the methodology found in the
STP 1 & 2 ODCM (Reference 4.5-6). These offsite dose rates are used to estimate
construction doses in Subsection 4.5.4.2.
Using the atmospheric dispersion factors in Section 2.7, the calculated dose rates at
STP 4 due to gaseous effluents from STP 3 are 6.6, 12, and 16 mrem/yr to the total
body, thyroid, and skin, respectively.

4.5.3.3 Liquid Effluent Dose Rates
Based on the STP 1 & 2 REMPs for 2002 to 2006, Table 4.5-11 shows the annual dose
rates to the maximally exposed member of the public at the site boundary or the
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nearest residence due to the release of liquid effluents (References 4.5-1 to 4.5-5).
The table also shows the composite maximum annual dose rate for each organ over
these 5 years. These dose rates were calculated using the methodology found in the
STP 1 & 2 ODCM (Reference 4.5-6).
The calculated annual liquid effluent dose rates to the maximally exposed individual
offsite from STP 3 are shown in Table 5.4-5.
The offsite dose rates from STP 1, 2, and 3 are calculated at the Little Robbins Slough
area due to sport fish ingestion and shoreline exposure. These dose rates are used to
estimate construction location doses in Subsection 4.5.4.3.

4.5.4 Construction Worker Doses
Construction worker doses are conservatively estimated assuming the maximum dose
rate for each pathway (direct radiation, gaseous, and liquid effluents), an exposure
time of 2080 hours per year, based on 40 hours per week for 52 weeks a year, and a
peak loading of 5950 construction workers per year (Table 3.10-2). The maximum
annual dose from each pathway and the total annual dose are estimated in the
following subsections.

4.5.4.1 Direct Radiation Doses
Table 4.5-9 shows the dose rates from STP 1 & 2, the OSGSF, the LTSF, the OSF,
and STP 3 at the construction location. Although the maximum dose rate from STP 1
& 2 is in the STP 3 construction area and the maximum dose rates from the OSGSF
and the LTSF are in the STP 4 construction area, the two sets of dose rates are
conservatively added. No credit is taken for shielding provided by any intervening
structures between the three sources and the construction location.
Table 4.5-9 shows the resulting annual doses to construction workers, obtained by
multiplying the dose rates by the exposure duration of 2080 hours per year.

4.5.4.2 Gaseous Effluent Doses
Table 4.5-10 shows the total body and organ dose rates to the maximally exposed
member of the public, based on the annual effluent reports for STP 1 & 2 (References
4.5-1 to 4.5-5). These reports also estimate the maximum annual total body dose to a
hypothetical member of the public who is on the STP site. Although onsite organ doses
are not presented in the annual effluent reports, the ratio of the total body dose onsite
to that offsite may be used to estimate the organ doses onsite. This is done for the
years 2002 through 2006 in Table 4.5-12, yielding the maximum annual onsite doses
to construction workers from STP 1 & 2 over the 5-year period. The estimated doses
are doubled to address measurement uncertainty.
The gaseous effluent doses from STP 3 to the construction workers at STP 4 are
shown in Table 4.5-13, which also summarizes the doses from STP 1 & 2 and the total
from all three units. This table also shows the total effective dose equivalent (TEDE).
The TEDE value is calculated in accordance with ICRP 30 (Reference 4.5-7) by

4.5-6

Radiation Exposure to Construction Workers

Rev. 12

STP 3 & 4

Environmental Report

multiplying the thyroid dose by a weighting factor of 0.03 and adding the product to the
total body dose.

4.5.4.3 Liquid Effluent Doses
Table 4.5-11 shows the annual liquid effluent dose rates to the maximally exposed
member of the public due to sport fish ingestion and shoreline exposure. Although
construction workers would not be exposed to those pathways at the construction site,
it is conservatively assumed that the construction workers receive the same doses as
the maximally exposed member of the public. Furthermore, the doses are doubled to
address measurement uncertainty.
The liquid effluent doses from STP 3 to the maximally exposed member of the public
due to sport fish ingestion and shoreline exposure are shown in Table 5.4-5. Although,
in all probability, STP 4 construction workers would not be exposed to those pathways
at the construction site, it is conservatively assumed that the construction workers
receive the same doses as the maximally exposed member of the public.
Table 4.5-14 shows the doses from STP 1 & 2 and from STP 3 as well as the total from
all three units. This table also shows the TEDE dose, calculated in accordance with
ICRP 30 (Reference 4.5-7) by multiplying the GI-tract dose by a weighting factor of 0.3
and adding the product to the total body dose.

4.5.4.4 Total Doses
The maximum annual doses to construction workers from all three pathways (direct
radiation, gaseous effluents, and liquid effluents) during any year of the construction of
STP 3 & 4 occur during the year that STP 3 is operational and STP 4 is under
construction. These doses are summarized in Table 4.5-15. The maximum
construction worker doses are compared to the occupational dose limits in 10 CFR
20.1201 in Table 4.5-16. The doses are also compared to the limits in 10 CFR 20.1301
and 40 CFR 190.10 for members of the public in Tables 4.5-17 and 4.5-19,
respectively. The calculated doses meet the public dose criteria of 10 CFR 20.1301
and 40 CFR 190.10.
Table 4.5-18 shows that the doses would not meet the design objectives of 10 CFR 50,
Appendix I, for gaseous and liquid effluents if the construction area is considered to be
an unrestricted area, and the construction workers are considered to be members of
the public. These calculated doses assume a full power equilibrium core with power
history for the entire year. It is not expected that STP 3 will be at 100% power during
the full year that STP 4 is still under construction. During this period, STP 3 will be
undergoing startup testing. Full power operation is likely to occur only for about 25%
of this first year, resulting in decreased annual doses from those presented in Table
4.5-18.
As indicated in Table 3.10-2, the peak workforce strength during any month of
construction is 5950 people. Although this peak is scheduled to last for less than a
year, it is conservatively assumed that the peak is maintained over the course of an
entire year for the purpose of calculating the maximum annual workforce dose. Based
Radiation Exposure to Construction Workers

4.5-7

Rev. 12

STP 3 & 4

Environmental Report

on the TEDE dose rate of 17 mrem/yr from Table 4.5-15, the maximum annual
collective dose to the construction work force is estimated to be:
(5950 people)(0.017 rem) = 101 person-rem
The doses are based on dose rate measurements and calculations. It is possible that
these estimated dose rates would change in the future as site conditions change.
However, the STP site would be continually monitored during the construction period
and appropriate actions would be taken as necessary to ensure that doses to the
construction workers are as low as is reasonably achievable (ALARA). In addition, the
Operational Radiation Protection Program described in FSAR Section 12.5S will be in
place while STP 3 is operating with STP 4 still under construction. Thus, there will be
ample oversight to ensure that doses to construction workers remain ALARA during
the construction period.
Given that doses to the STP 3 & 4 construction workers meet the public dose criteria
of 10 CFR 20 and 40 CFR 190, it is concluded that the radiological impact on
construction workers is SMALL and no mitigation is required.
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Table 4.5-1 Maximum Annual Gaseous Effluents from STP 1 & 2
Activity Released (MBq)
Effluent Type

2002

2003

2004

2005

2006

Maximum

Fission gases

1.5E+07

8.5E+06

9.9E+06

5.1E+06

5.0E+06

1.5E+07

Iodine

3.8E-01

1.4E+01

5.9E+00

4.0E+01

1.5E+00

4.0E+01

Particulates

1.6E+02

1.3E+01

2.0E+01

1.2E+02

3.1E+01

1.6E+02

Tritium

2.5E+06

2.8E+06

1.0E+07

7.8E+06

3.2E+06

1.0E+07

Total

1.8E+07

1.1E+07

2.0E+07

1.3E+07

8.2E+06

2.5E+07

References 4.5-1 to 4.5-5.

Table 4.5-2 Maximum Annual Liquid Effluents from STP 1 & 2
Activity Released (MBq)
Effluent Type

2002

2003

2004

2005

2006

Maximum

Tritium

9.6E+07

2.7E+07

1.0E+08

7.1E+07

8.3E+07

1.0E+08

Dissolved noble
gases

3.2E+04

2.6E+05

5.1E+02

4.7E+04

2.8E+02

2.6E+05

Other

6.2E+03

4.4E+03

1.9E+03

2.8E+03

1.6E+03

6.2E+03

Total

9.6E+07

2.7E+07

1.0E+08

7.2E+07

8.3E+07

1.0E+08

References 4.5-1 to 4.5-5.

Table 4.5-3 2002 TLD Measurements at STP 1 & 2 Monitoring Stations
Average Dose by Quarter (mR)

Station
Number

1

2

3

4

9

12.9

11.8

18.9

12.2

10

12.4

11.1

14.1

13.2

11

11.5

11.0

12.0

11.4

12

12.5

11.3

13.3

11.9

13

12.3

11.1

13.1

11.7

14

12.2

11.4

13.3

11.3

15

13.0

12.1

13.9

11.9

16

12.7

11.1

13.0

12.1

Reference 4.5-1.

Note: These are for the locations shown in Figure 4.5-2. The maximum reading is
18.9 mR at Station Number 9.
Radiation Exposure to Construction Workers

4.5-9

Rev. 12

STP 3 & 4

Environmental Report

Table 4.5-4 2003 TLD Measurements at STP 1 & 2 Monitoring Stations
Average Dose by Quarter (mR)

Station
Number

1

2

3

4

9

12.9

13.1

12.7

13.0

10

12.5

13.0

12.5

12.6

11

11.7

11.4

12.0

11.8

12

12.7

12.5

12.6

11.8

13

12.6

12.5

12.1

12.2

14

12.6

12.6

12.4

12.3

15

13.2

12.8

13.2

12.9

16

12.5

12.5

13.0

12.7

Reference 4.5-2.

Note: These are for the locations shown in Figure 4.5-2. The maximum reading is
13.2 mR at Station Number 15.

Table 4.5-5 2004 TLD Measurements at STP 1 & 2 Monitoring Stations
Average Dose by Quarter (mR)

Station
Number

1

2

3

4

9

13.1

13.1

13.4

12.9

10

12.5

12.6

13.5

12.1

11

11.5

11.5

12.3

11.2

12

12.1

12.3

12.9

12.5

13

12.0

12.3

13.1

12.8

14

12.3

12.1

13.2

12.3

15

13.5

12.9

13.5

13.3

16

13.2

12.4

13.4

12.8

Reference 4.5-3.

Note: These are for the locations shown in Figure 4.5-2. The maximum reading is
13.5 mR at Station Numbers 10 and 15.
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Table 4.5-6 2005 TLD Measurements at STP 1 & 2 Monitoring Stations
Average Dose by Quarter (mR)

Station
Number

1

2

3

4

9

14.7

13.7

11.5

11.6

10

14.6

12.9

11.2

11.4

11

13.8

12.6

10.5

10.7

12

13.9

13.7

11.2

11.3

13

14.5

13.6

11.8

12.1

14

14.2

13.6

11.1

11.6

15

15.0

14.6

11.7

12.3

16

14.7

13.1

10.9

12.1

Reference 4.5-4.

Note: These are for the locations shown in Figure 4.5-2. The maximum reading is
15.0 mR at Station Number 15.
Table 4.5-7 2006 TLD Measurements at STP 1 & 2 Monitoring Stations

Location

Average Dose by Quarter (mR)

Station
Number

1

2

3

4

9

12.8

12.2

12.4

13.4

10

11.9

11.5

12.1

12.2

11

11.4

11.5

11.7

13.3

12

12.3

13.1

12.2

13.0

13

12.9

12.7

12.3

13.1

14

12.3

11.6

12.1

12.4

15

12.8

12.5

13.6

14.0

16

12.6

12.1

12.7

13.0

25

13.8

12.6

12.5

12.6

26

16.7

15.1

15.9

15.3

27

15.6

13.6

14.1

14.7

28

14.1

12.1

12.1

13.8

STP 1 & 2
Protected Area
Fence

OSGSF

Reference 4.5-5.

Note: These are for the locations shown in Figures 4.5-2 and 4.5-3. The maximum
readings are 14.0 mR at STP 1 & 2 protected area fence and 16.7 mR at the
OSGSF.
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Table 4.5-8 Maximum Quarterly Measured Dose Rates at STP 1 & 2 and OSGSF
Dose Rate (mrem/quarter)
Maximum
Measured

Background

Net

STP 1 & 2 Protected Area Fence

18.9

15.4

3.5

OSGSF

16.7

15.4

1.3

Location

Note: The maximum measured dose rates are from Tables 4.5-3 to 4.5-7.
The net dose rate is obtained by subtracting the background dose rate.
Table 4.5-9 Direct Doses to Construction Workers
Distance from Source (ft)
To TLD
Location

To Construction
Location

TLD
Location

Construction
Location

Annual
Dose to
Worker
(mrem)

STP 1 & 2

600

2300

28

7.3

1.7

OSGSF

10

700

10

1.0

0.24

LTSF

–

700

–

1.0

0.24

OSF

–

–

–

1.0

0.24

STP 3

–

900

–

23

5.5

Total for STP 1 & 2

–

–

–

10

2.4

Total for STP 1, 2 & 3

–

–

–

33

7.9

Source

Dose Rate (mrem/yr)

Note: All doses are at the center of STP 4 construction area. The distance of 900 ft
from STP 3 to STP4 corresponds to 0.17 mile (ER Section 2.7). The other
distances are estimated from Figures 4.5-1, 4.5-2, and 4.5-3.
The dose rates at the TLD locations are based on Table 4.5-8, with a factor of
two applied for conservatism.
STP 1 & 2 dose rate at the construction location is obtained using Equation
4.5-2. For the OSGSF, the construction location dose rate is estimated from a
Monte Carlo calculation as this dose rate is higher than that based on the TLD
measurement. The dose rate from the proposed LTSF is also based on a
calculation. The dose from the OSF is an estimate.
STP 3 dose rate at the construction location is obtained using Equation 4.5-1.
If the calculated dose rate at the construction location is less than 1 mrem/yr, it
is rounded up to 1 mrem/yr. The annual doses are obtained by multiplying the
construction location dose rates by the ratio of 2,080 hr/yr to 8,760 hr/yr.
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Table 4.5-10 Gaseous Effluent Annual Dose Rates from STP 1 & 2 to
the Maximally Exposed Member of the Public
Dose Rate (mrem/yr)
Organ

2002

2003

2004

2005

2006

Maximum

Noble Gases

4.4E-03

1.9E-03

3.4E-03

1.8E-03

3.1E-03

4.4E-03

Iodine, Particulates,
Tritium

1.5E-03

1.5E-03

5.5E-03

5.3E-03

2.2E-03

5.5E-03

Total

5.9E-03

3.4E-03

8.9E-03

7.1E-03

5.3E-03

8.9E-03

Skin

Noble Gases

9.0E-03

5.0E-03

7.2E-03

3.0E-03

6.5E-03

9.0E-03

Thyroid

Iodine, Particulates,
Tritium

–

1.2E-02

3.2E-02

2.2E-02

1.3E-02

3.2E-02

Total
Body

Source

References 4.5-1 to 4.5-5.

Note: The doses due to noble gases are for a hypothetical receptor at the site
boundary. The doses due to iodine, particulates, and iodines are for the
nearest individual. Although the two contributions are at different locations,
they are conservatively summed. The 2002 report did not include a thyroid
dose.

Table 4.5-11 Liquid Effluent Annual Dose Rates from STP 1 & 2 to
the Maximally Exposed Member of the Public
Dose Rate (mrem/yr)
Organ

2002

2003

2004

2005

2006

Maximum

Total Body

1.5E-02

4.3E-03

1.6E-02

1.1E-02

1.3E-02

1.6E-02

GI-Tract

1.5E-02

4.5E-03

1.6E-02

1.1E-02

1.3E-02

1.6E-02

References 4.5-1 to 4.5-5.
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Table 4.5-12 Annual Gaseous Effluent Doses to Construction Workers from STP 1 & 2
Total Body Dose (mrem)
Offsite

Onsite

Dose Ratio
(Onsite/Offsite)

2002

0.0059

0.17

2003

0.0034

2004

Year

Onsite Dose (mrem)
Skin

Thyroid

29

0.26

–

0.12

36

0.18

0.43

0.0089

0.84

95

0.68

3.0

2005

0.0071

0.20

28

0.086

0.63

2006

0.0053

0.14

27

0.17

0.33

1.4

6.0

Maximum

1.7

Note: The total body offsite doses are from Table 4.5-10.
The onsite skin and thyroid doses are obtained by multiplying the offsite skin
and thyroid doses from Table 4.5-10 by the total body dose ratio.
In the last row, a factor of two is applied for conservatism.

Table 4.5-13 Annual Gaseous Effluent Doses to Construction Workers
Annual Dose (mrem)
Source

Total Body

Thyroid

Skin

TEDE

STP 1 & 2

1.7

6.0

1.4

1.9

STP 3

6.6

12

16

7.0

Total

8.3

18

17

8.9

Note: The doses from STP 1 & 2 are from Table 4.5-12. The doses from STP 3 are
calculated based on the atmospheric dispersion from STP 3 to STP 4, as
shown in ER Section 2.7.
In accordance with ICRP 30 (Reference 4.5-7), the TEDE value is obtained by
applying a weighting factor of 0.03 to the thyroid dose and adding the product
to the total body dose.
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Table 4.5-14 Annual Liquid Effluent Doses to Construction Workers
Annual Dose (mrem)
Source
STP 1 & 2
STP 3
Total

Total Body

GI-Tract

TEDE

0.032

0.032

0.042

0.00026

0.00043

0.00039

0.032

0.032

0.042

Note: The doses from STP 1 & 2 from Table 4.5-11 are multiplied by an uncertainty
factor of two.
The STP 3 doses are from Table 5.4-5, assuming the workers receive the same
doses as the maximally exposed individual offsite.
In accordance with ICRP 30, the TEDE value is obtained by applying a
weighting factor of 0.3 to the GI-tract dose and adding the product to the total
body dose.
Table 4.5-15 Construction Worker Annual Dose Summary
Annual Dose (mrem)
Pathway

Total Body

Critical Organ

TEDE

Direct Radiation

7.9

–

7.9

Gaseous Effluents

8.3

18

8.9

Liquid Effluents

0.032

0.032

0.042

Total

16

18

17

Note: The individual pathway doses are from Tables 4.5-9, 4.5-13, and 4.5-14.
Although the critical organs are different for the gaseous and liquid effluent
pathways, they are conservatively added. Direct radiation to critical organ is
not measured.
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Table 4.5-16 Comparison of Annual Doses with 10 CFR 20.1201
Criteria for Occupational Doses
Annual Dose (rem)
Organ

Worker

Limit

TEDE

0.017

5

Organ other than lens of the eye

0.018

50

Lens of the eye

0.018

15

Skin

0.017

50

Note: The doses for TEDE and organ other than lens of the eye are from Table 4.515.
The skin dose is from Table 4.5-13.
The dose to the lens of the eye is assumed to be the critical organ dose from
Table 4.5-15.

Table 4.5-17 Comparison of Annual Doses with 10 CFR 20.1301 Criteria for Members of
the Public
Criteria
Annual Dose (mrem TEDE)
Unrestricted area dose rate (mrem/hr)

Worker

Limit

17

100

0.0081

2

Note: The annual worker dose is from Table 4.5-15. The unrestricted dose rate is
obtained by dividing the annual dose by the exposure time of 2,080 hr/yr.
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Table 4.5-18 Comparison of Annual Doses with 10 CFR 50, Appendix I Criteria for
Effluents for Individuals in an Unrestricted Area
Annual Dose (mrem)
Worker

Design
Objective

Whole body dose from liquid effluents

0.00026

3

Organ dose from liquid effluents

0.00043

10

Whole body dose from gaseous effluents

6.6

5

Skin dose from gaseous effluents

16

15

Organ dose from radioactive iodine and radioactive
material in particulate form from gaseous effluents

12

15

Pathway

Note: The liquid and gaseous effluent doses are from Tables 4.5-14 and 4.5-13,
respectively, for STP 3.

Table 4.5-19 Comparison of Annual Doses with 40 CFR 190.10 Criteria for Members of the
Public
Annual Dose (mrem)
Organ

Worker

Limit

Whole body

16

25

Thyroid

18

75

Other organ

18

25

Note: The annual worker doses are from Table 4.5-15.

Radiation Exposure to Construction Workers

4.5-17

STP 3 & 4

4.5-18

Rev. 12

Environmental Report

Radiation Exposure to Construction Workers

Figure 4.5-1 Site Layout
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Figure 4.5-2 Locations of TLD Monitoring Stations at STP 1 & 2
Reference 4.5-5, Figure 8-1.
Note: Monitoring Stations 9 to 16 are located along the west and north
parts of the STP 1 & 2 protected area fence in the direction of STP 3 & 4.
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Figure 4.5-3 Locations of TLD Monitoring Stations at OSGSF
Reference 4.5-5.
Note: The OSGSF is west of STP 4, as indicated in Figure 4.5-1.
The OSF will be relocated prior to start of construction on STP 3 & 4.
4.5-20
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4.6 Measures and Controls to Limit Adverse Impacts During Construction
Sections 4.1 through 4.5 and Section 4.7S identify potential adverse environmental
impacts that may result from construction of STP 3 & 4 and measures and controls to
limit those impacts. The proposed measures and controls comply with:


Applicable local, state, and federal ordinances, laws, and regulations intended to
prevent or minimize adverse environmental effects.



Applicable requirements of environmental permits and licenses.



STP procedures and processes.

Table 4.6-1 is a summary of the adverse impacts due to construction of STP 3 & 4, as
identified in previous sections, the significance level of the impacts, and the possible
mitigation measures to be implemented beyond those identified above.
Table 4.6-2 provides estimates of the construction and preconstruction related
environmental impacts and a summary of the basis for the estimates. The estimated
percentages of construction versus preconstruction related impacts presented in the
table were based primarily on two criteria; first, the land area associated with the
construction of structures, systems, and components (SSCs) and second, the labor
hours associated with the construction of the SSCs. These criteria are named “Land
Area Disturbance Basis” and “Labor Hours Basis”.
The calculation of the estimated percentages was based upon an assessment of the
differences for construction versus preconstruction impacts for each individual impact
listed in the Table 4.6-2. These two criteria are defined as follows:
Land Area Disturbance Basis:
The STP site consists of approximately 12,220 acres, exclusive of off-site linear
facilities (heavy haul road, water pipelines, electric transmission lines, and rail
corridors) or other supporting facilities. Approximately 540 acres would be disturbed for
long-term or short-term construction activities associated with the construction of STP
Units 3 and 4 and their supporting facilities. Of these disturbed areas, approximately
210 acres will be developed for SSCs that meet the criteria in 10 CFR 50.10(a)(1),
which will constitute “construction” activities. The area that will be developed for the
construction of these SSCs therefore represents approximately 40 percent of the total
area that will ultimately be disturbed. The estimated impact percentages based upon
the land area disturbance were calculated based upon the specific type of impact and
the relative impact for construction and preconstruction.
Labor Hours Basis:
Based on preliminary construction estimates for all phases of development of the STP
site, the estimated labor hours associated with the construction of SSCs that meet the
criteria in 10 CFR 50.10(a)(1) is approximately 90 percent of the total labor hours
associated with the development of the entire STP site. The estimated impact
Measures and Controls to Limit Adverse Impacts During Construction
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percentages based upon the labor hours were calculated based upon the specific type
of impact and the relative impact for construction and preconstruction.

4.6-2

Measures and Controls to Limit Adverse Impacts During Construction

Impact

Description of Potential Impact

Potential
Impact
Significance
[1]

Planned Control Program

STP 3 & 4

4.0 Land Use Impacts
4.1.1 The Site
and Vicinity

Ground-disturbing activities including
installation of a slurry wall, excavating and
recontouring the landscape.[2]

S

Conduct construction activities using best management practices
(BMP) in accordance with regulatory and permit requirements.
Implement environmental controls required in the SWPPP (Storm
Water Pollution Prevention Plan) such as weekly compliance
inspections, documentation of runoff controls, etc.

Removal of vegetation within the temporary and
permanent impact areas.[2]

S

Clean up and dispose of waste debris at designated location.
Temporary impact area will be graded, landscaped to match the
surrounding area, and revegetated.

Stockpiling of soils on site including spoil
mounds and borrow pit soils.[2]

S

Restrict stockpiling to designated areas. Stabilize all loose soils
on site through the use of approved erosion control
methodologies and soil erosion and sediment control plan.

Construction of new permanent structures and
the creation of impervious surface within the
existing STP Site (i.e., the haul road and the
parking area). The site is designated for
industrial land use. [2]

S

Restrict construction to the designated areas within the STP site.

Impacts to wetlands and other surface waters
e.g. removal of onsite drainage ditch.

S

Avoid wetlands. Use appropriate erosion control measures to
prevent turbid water, soil deposition, vegetation removal, etc.,
from impacting drainage features, wetlands and downstream
areas through the approved SWPPP.

Construction activities (e.g., crossing of a
pipeline, installation of discharge pipe, etc.)
conducted within the designated flood zone and
other sensitive areas.

S-M
S

Proposed project is consistent with the Texas Coastal
Management Plan.
Avoid these areas where possible. Comply with regulatory and
permit requirements.

4.6-3
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Construction activities conducted within the
Coastal Management Zone.[2]
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Table 4.6-1 Summary of Potentially Adverse Impacts of Construction

Potential short-term land use changes in the
vicinity of the project due to development of
employee housing.[2]

The temporary housing facilities, if constructed, would be
converted to pre-project conditions upon completion of
construction.

The increase in traffic during shift change and
increased truck deliveries will impact traffic on
existing roads during peak times.

S

Stagger work shifts and truck delivery times to reduce the
additional traffic during peak hours.

4.1.2
Transmission
Corridors and
Off-Site Areas

Potential short-term physical land use changes
due to the addition of a 345 Kilovolt switchyard
and rerouting of one 345 kV transmission line
that is currently connected to Bay No. 1 of the
existing switchyard for STP 1 & 2.

S

Minimization of land use impacts through the use of existing
access points and ROW roads. Limit construction activities
associated with the new onsite switchyard and connecting
transmission lines to those areas previously disturbed for
construction activities associated with STP 1 & 2.

4.1.3 Historic
Properties

Ground-disturbing activities including grading,
excavation, recontouring, and construction may
expose historic resources.

S

Take appropriate actions as required by site procedures following
discovery of potential historic or archaeological resources.
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Table 4.6-1 Summary of Potentially Adverse Impacts of Construction (Continued)

4.2 Water-Related Impacts
4.2.1
Hydrologic
Alterations

S

New drainage ditches and other features such as sediment filters
would be used to accommodate surface water runoff from altered
drainage areas and the newly constructed impervious areas.
Avoid all wetlands. Appropriate erosion control measures will be
taken on all drainage features and wetlands to prevent turbid
water, soil deposition, vegetation removal, etc., from occurring
within those areas or downstream areas through the approved
SWPPP.

Increase in surface water as a result of
dewatering and excavation activities. [2]

S

To decrease the volume of surface water runoff created during
dewatering/excavating activities of the deeply excavated areas, a
groundwater control system will be installed consisting of a slurry
wall and perimeter circuit of deep wells in conjunction with sand
drains. All other surface water runoff created during the
excavation/dewatering activities will be controlled by a series of
ditches that drain the water away from construction activities.
Proper erosion controls will be used to contain sediments found in
the runoff before it is discharged into any jurisdictional water.

Impacts to local hydrology resulting from the
excavation through the shallow aquifer, and
subsequent dewatering of the shallow
aquifer.[2]

S

Local drinking water wells found in the vicinity of the construction
area will be unaffected because they are located in the deeper
aquifer which is isolated by surficial clays. Dewatering would
occur within the shallow aquifer in a limited area for a short period
of time. Upon completion of construction, groundwater in the
shallow aquifer will return to natural elevations.

S

Limit dewatering activities to only those necessary for
construction.

4.6-5
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4.2.2 Water Use Potential for water pressure reduction within the
Impacts
local water table due to dewatering activities for
dust abatement, concrete mixing, potable water
use. [2]
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Impacts to onsite surface water drainage flows
by diverting or filling several unnamed onsite
drainage features.[2]
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Table 4.6-1 Summary of Potentially Adverse Impacts of Construction (Continued)

4.2.3 WaterPotential impacts on surface water quality from
Quality Impacts accidental release of fuel, oils, or other
chemicals associated with construction
activities into onsite wetlands and drainage
features.

S

Develop and implement a construction SWPPP and spill
response plan.

A potential impact to Little Robbins Slough,
Kelly’s Pond, and subsequently the Colorado
River due to turbidity and sedimentation caused
by soil erosion from ground disturbance.[2]

S

Adhere to applicable regulations and permit requirements found
in the TPDES permit. Implement BMPs to prevent the movement
of pollutants (including sediments) into wetlands and water bodies
via storm water runoff. BMPs will include the use of erosion
control measures such as silt fences to prevent sedimentation
and turbid water discharge.
Use of vegetated land buffers between water bodies and the
construction site will minimize sedimentation impacts.

4.3.1 Terrestrial Construction activities will result in habitat loss
Ecosystems
and will displace animals such as birds and
mammals that currently inhabit the construction
site. The mortality rate of less mobile animals
may increase.[2]

S

Limit vegetation removal to only those areas needed for
construction. Restoration of the temporary impact areas will be
completed in a timely manner upon completion of construction.

Filling of drainage areas and ditches may
impact foraging and roosting habits of wetlanddependent species.[2]

S

Restore the habitat by relocating and revegetating of drainage
areas.

Impacts to biota from use of wetlands as
laydown areas or spoil areas. [2]

S

Avoid wetland areas during construction activities.

Potential impacts to local bird population from
bird collisions with man-made structures
(cranes, buildings) during construction.

S

The likelihood of this impact is low and when considered with the
availability of the resource on a regional basis, mitigation is not
necessary.

Wildlife may be startled or frightened away by
construction noises.[2]

S

Animal displacement due to noise should be temporary in nature.
Animals should return upon completion of construction.

Potential disturbance to nesting birds caused
by noise/movement during transmission line
upgrades. The disturbance impacts will
increase during the nesting season.

S

Scheduling work during non-nesting periods would minimize
these impacts.

STP 3 & 4
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4.3 Ecological Impacts
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4.3.2 Aquatic
EcosystemsConstruction
Impacts

Develop and implement a construction SWPPP and spill
response plan.

Potential impacts to aquatic plants, benthic
macroinvertebrates, and fish as a result of
water turbidity and sedimentation caused by
soil erosion from construction activities such as
road construction, excavation, grading,
temporary storage of soil piles, and use of
heavy machinery.[2]

S

Develop and implement erosion and sediment control plans that
incorporate recognized BMPs such as covering all disturbed
areas, keeping to a minimum the length of time disturbed soil is
exposed to weather, and intercepting and retaining sediment via
retention ponds and drainage ditches. Upon completion of
construction along stream banks or drainage features, disturbed
areas will be rip-rapped or seeded to establish a perennial
vegetative cover to prevent erosion.

Impacts to the benthic community resulting
from suspended sediments from erosion of
surface soil. Impacts may include blockage of
light for photosynthesis, interference in
respiration in invertebrates, smothering of eggs,
and degradation of the quality of spawning
grounds.

S

Divert excess surface water caused by construction activities into
sediment settling ponds prior to release into on site drainage
features.

Impacts to fish populations due to the loss of
invertebrates from suspended sediments.

S

Develop and implement erosion and sediment control plans as
mentioned above.

Displacement of fish, aquatic species,
crustaceans, and insects due to filling of
drainage features on site.[2]

S

The impacted acreage of this non-jurisdictional area is small and
the type of habitat is not unique to the area. Due to the availability
of this resource on a regional basis and because no important
species are found onsite, mitigation is not necessary.

Temporary decline in insect population from
rerouting of onsite drainage features.[2]

S

Restore the habitat by relocating and revegetating the drainage
feature.
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Potential impacts on aquatic ecology from
accidental release of fuel, oils, or other
chemicals associated with construction
activities in to onsite wetlands and drainage
features.
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Table 4.6-1 Summary of Potentially Adverse Impacts of Construction (Continued)

4.4 Socioeconomic Impacts
4.4.1 Physical
Impacts

Construction workers would use hearing protection. The public
will be notified of impending construction activities that may
exceed acceptable noise levels. Perform all construction activities
in compliance with local, state, and federal regulations.
Emergency first-aid care would be available at the construction
site, and regular health and safety monitoring will be conducted
during construction.

Potential temporary impacts to construction
workers, STP personnel, people living or
working adjacent to the construction area, and
transient populations caused by fugitive dust
and fine particulate matter emissions.[2]

S

Minimize the potential for these emissions by using local, state,
and federal regulations. Prepare a dust control plan containing
dust control measures such as watering, stabilization of disturbed
areas, phased grading to minimize disturbance acreage, covering
haul truck beds, etc. Emergency first-aid care would be available
at the construction site, and regular health and safety monitoring
will be conducted during construction.

Potential temporary impacts to construction
workers, STP personnel people living or
working adjacent to the construction area and
transient populations caused by exhaust
emissions.[2]

S

Equipment will be serviced regularly. Equipment will be operated
in accordance with local, state, and federal emission
requirements. Construction activities will be phased to minimize
peak hour degradation of local ambient air quality. Emergency
first-aid care would be available at the construction site, and
regular health and safety monitoring will be conducted during
construction.

Degradation of roads in the vicinity of the
project due to increased traffic and an increase
in heavy, wide-bodied trucks and equipment.[2]

S

Alert local government agencies and complete road repairs and
improvements (i.e., patching cracks and potholes, adding turn
lanes, reinforcing soft shoulders) in a timely manner.
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Potential temporary impacts to construction
workers, STP personnel, people living or
working adjacent to the construction area, and
transient populations caused by exposure to
elevated noise levels. [2]
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Table 4.6-1 Summary of Potentially Adverse Impacts of Construction (Continued)

4.4.2 Social and Increased traffic congestion in the vicinity of
Economic
STP due to construction activities.[2]
Impacts

Develop and implement a construction traffic management plan
that would include such measures as turn lane installation where
necessary, establishing a centralized parking area with shuttle
service, encouraging carpools, and staggering shifts.

Potential short-term housing shortage in
Matagorda County.[2]

M-L

Mitigation efforts will be market-driven over time. Construction
employment will increase gradually with a peak after 2 or 3 years.
This will allow time for construction of new housing. Temporary
housing could be constructed as needed.

Water shortages in Matagorda County as a
result of the in-migrating construction
workforce.[2]

M-L

Maintain communication with local government and planning
officials so that ample time is given to plan for the influx.
Mitigation strategies could include reuse, seawater desalination,
conservation, and the Lower Colorado River Authority/San
Antonio Water System Project.

Shortage of waste water treatment plants in
Matagorda County as a result of the inmigrating construction workforce.[2]

M-L

Maintain communication with local government and planning
officials so that ample time is given to plan for the influx.

Potential impacts to police and fire services in
Matagorda County. [2]

M

Maintain communication with local government officials so that
expansions in police and fire services could be coordinated,
planned, and funded in a timely manner. Funding for this
expansion will be provided through the increased tax revenues
from the construction project.

Potential impacts to medical services in
Matagorda County. [2]

S

Projected increase in the population during construction would
not stress the current capacity; therefore mitigation would not be
warranted.
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4.6-9

Potential impacts to social services in
Matagorda County.[2]

Potential impact on the short-term ability of
schools in Matagorda County to accommodate
the increase in student population.[2]

M-L

Short-term solutions can be implemented in the form of adding
modular classrooms and hiring additional teachers to existing
schools. Funding for additional resources will be provided through
the increased tax revenues from the construction project.

4.4.3
Environmental
Justice

Low-income rental housing rates could
increase due to increased demand for housing,
potentially displacing low-income renters in
Matagorda County. [2]

S

Analysis of housing availability in Matagorda County determined
that the probability of this being an issue is low. Because of this,
control efforts would not be necessary.

4.5 Radiation
Exposure to
Construction
Workers

Construction workers may be exposed to
radiation sources (through direct radiation,
gaseous effluents, or liquid effluents) from the
routine operations of STP 1 & 2.[2]

S

Conduct continual monitoring the STP site for radiation exposure.
The construction activities on the site will be in accordance with
all radiation safety regulations to ensure that the construction
workers are protected.

4.7S NonRadiological
Health Impacts

Potential of construction accidents requiring
first aid or medical treatment.

S

Provide job training and implement procedures to ensure a safe
working environment.
Provide first-aid capabilities at the construction site.

Rev. 12

Construction could be beneficial to the disadvantaged population
by creating jobs therefore decreasing the need for social services.
Impacts to social services should be small and not warrant further
mitigation.

[1] The assigned significance levels [(S)mall, (M)oderate, or (L)arge] are based on the assumption that for each impact, the associated
proposed mitigation measures and controls (or equivalents) will be implemented (10 CFR 51, Appendix B, Table B-1, Footnote 3)
[2] The mitigation measure specified for this impact is insufficient to reduce the impact to insignificant. No other practical measures for mitigation
of this impact are available. Therefore, these impacts will be considered in the evaluation of unavoidable adverse impacts (Section 10.1).
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Table 4.6-1 Summary of Potentially Adverse Impacts of Construction (Continued)

Impact
4.1.1
The Site and Vicinity

Description of Potential Impact

Potential
Impact
Significance

Estimated Impacts (%)
Construction Preconstruction

Basis of Estimate

S

50%

50%

Land Area Disturbance Basis
(Based on Unit 3 construction
leading Unit 4 by approx. 1 year)

Removal of vegetation within the
temporary and permanent impact
areas.

S

25%

75%

Land Area Disturbance Basis
(Based on Unit 3 construction
leading Unit 4 by approx. 1 year)

Stockpiling of soils on site
including spoil mounds and borrow
pit soils.

S

50%

50%

Land Area Disturbance Basis
(Based on Unit 3 construction
leading Unit 4 by approx. 1 year)

Construction of new permanent
structures and the creation of
impervious surface within the
existing STP site (i.e., the haul
road and the parking area). The
site is designated for industrial
land use.

S

10%

90%

Land Area Disturbance Basis
(Based on Unit 3 construction
leading Unit 4 by approx. 1 year)

Impacts to wetlands and other
surface waters (e.g., removal of
onsite drainage ditch).

S

5%

95%

Land Area Disturbance Basis
All wetlands have been identified
and mapped. In order to limit
impacts, these sites will be avoided
during the construction phase.
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Ground-disturbing activities
including excavating and
recontouring the landscape.
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Impact

Description of Potential Impact

Potential
Impact
Significance

Estimated Impacts (%)
Construction Preconstruction

Basis of Estimate

25%

75%

Land Area Disturbance Basis
The STP property is located almost
entirely within the coastal zone as
defined by the Texas Coastal
Management Program (CMP). For
the plant areas located within the
coastal zone, the basis of separation
for the construction versus
preconstruction impacts is best
determined by using the land area
disturbance basis. Mitigation
measures for this impact are
described in ER Section 4.1.1.1 and
will be applied during
preconstruction and construction
activities.

Construction activities (e.g.,
crossing of a pipeline, installation
of discharge pipe, etc.) conducted
within the designated flood zone
and other sensitive areas.

S

25%

75%

Land Area Disturbance Basis
(Based on Unit 3 construction
leading Unit 4 by approx. 1 year)
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Construction activities conducted
within the Coastal Management
Zone.
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Table 4.6-2 Summary of Construction and Preconstruction Related Impacts (Continued)

Impact

Description of Potential Impact
Potential short-term land use
changes in the vicinity of the
project due to development of
employee housing.

Estimated Impacts (%)
Construction Preconstruction

Basis of Estimate

50%

50%

Labor Hours Basis
The basis for segregating this impact
is the Labor Hours Basis, since the
erection of temporary housing (see
corresponding entry in Table 4.6-1)
should roughly follow the addition of
labor to the jobsite. Consideration
was given to adjusting the Labor
Hours Basis so as to acknowledge
the need to erect housing prior to
labor arrival; however, the erection
period for temporary housing does
not warrant such an adjustment. As
noted in Table 4.6-1, the mitigation
of this impact would be to convert
the land to pre-project conditions
upon completion of construction.

The increase in traffic during shift
change and increased truck
deliveries will impact traffic on
existing roads during peak times.

S

60%

40%

Labor Hours Basis

Potential short-term physical land
use changes due to the addition of
a 345 kilovolt (kV) switchyard and
rerouting of one 345 kV
transmission line that is currently
connected to Bay No. 1 of the
existing switchyard for STP 1
and 2.

S

85%

15%

Land Area Disturbance Basis
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4.1.2
Transmission
Corridors and Offsite
Areas

Potential
Impact
Significance
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Table 4.6-2 Summary of Construction and Preconstruction Related Impacts (Continued)

Impact
4.1.3
Historic Properties

Description of Potential Impact
Ground-disturbing activities
including grading, excavation,
recontouring, and construction
may expose historic resources.
(NOTE: Based on SHPO
determination, this is unlikely.)

Potential
Impact
Significance
S

Estimated Impacts (%)
Construction Preconstruction
25%

75%

Basis of Estimate
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The South Texas Project site has
been surveyed and a determination
of no adverse effect to historic
properties was asserted and
concurred with by the Texas
Historical Commission (THC) on
January 19, 2007. However, in the
unlikely event that cultural resources
are discovered during grounddisturbing activities for STP 3 & 4,
specific actions would be
undertaken by STPNOC as outlined
in Addendum #5 to STP Procedure
No. 0PGP03-ZO-0025
(Unanticipated Discovery of Cultural
Resources), which was forwarded to
the NRC on June 9, 2008.
If any historical properties are
discovered it will be during
preconstruction activities such as
land clearing, excavating, grading,
installation of environmental
mitigation measures, and/or
construction of roads and laydown
areas. Therefore, the impacts would
occur only during preconstruction.
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Table 4.6-2 Summary of Construction and Preconstruction Related Impacts (Continued)

Impact

Description of Potential Impact

Potential
Impact
Significance

Estimated Impacts (%)
Construction Preconstruction

Basis of Estimate

25%

75%

Land Area Disturbance Basis

Increase in surface water as a
result of dewatering and
excavation activities.

S

10%

90%

Land Area Disturbance Basis

Impacts to local hydrology
resulting from the excavation
through the shallow aquifer and
subsequent dewatering of the
shallow aquifer.

S

10%

90%

Land Area Disturbance Basis

Potential for water pressure
reduction within the local water
table due to dewatering activities
for dust abatement, concrete
mixing, potable water use.

S

5%

95%

Land Area Disturbance Basis

4.2.3
Potential impacts on surface water
Water Quality Impacts quality from accidental release of
fuel, oils, or other chemicals
associated with construction
activities into onsite wetlands and
drainage features.

S

80%

20%

Land Area Disturbance Basis

A potential impact to Little Robbins
Slough, Kelly's Pond, and
subsequently the Colorado River
due to turbidity and sedimentation
caused by soil erosion from ground
disturbance.

S

20%

80%

Land Area Disturbance Basis

4.2.2
Water Use Impacts
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Impacts to onsite surface water
drainage flows by diverting or filling
several unnamed onsite drainage
features.

4.2.1
Hydrologic
Alterations
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Table 4.6-2 Summary of Construction and Preconstruction Related Impacts (Continued)

Impact
4.3.1
Terrestrial
Ecosystems

Description of Potential Impact

Potential
Impact
Significance

Estimated Impacts (%)
Construction Preconstruction

Basis of Estimate

10%

90%

Land Area Disturbance Basis

Filling of drainage areas and
ditches may impact foraging and
roosting habits of wetlanddependent species.

S

10%

90%

Land Area Disturbance Basis

Impacts to biota from use of
wetlands as laydown areas or spoil
areas.

S

10%

90%

Other non-jurisdictional wetlands are
located in areas that have been
designated as temporary laydown
and spoil areas. In order to limit
impacts, these sites will be avoided
during the construction phase.

Potential impacts to local bird
population from bird collisions with
man-made structures (cranes,
buildings) during construction.

S

10%

90%

Labor Hours Basis

Wildlife may be startled or
frightened away by construction
noises.

S

10%

90%

Labor Hours Basis

Potential disturbance to nesting
birds caused by noise/movement
during transmission line upgrades.
The disturbance impacts will
increase during the nesting
season.

S

10%

90%

Labor Hours Basis
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Construction activities will result in
habitat loss and will displace
animals such as birds and
mammals that currently inhabit the
construction site. The mortality rate
of less mobile animals may
increase.
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Table 4.6-2 Summary of Construction and Preconstruction Related Impacts (Continued)

Potential
Impact
Significance

Estimated Impacts (%)
Construction Preconstruction

Basis of Estimate

4.3.2
Aquatic
Ecosystems—Constr
uction Impacts

Potential impacts on aquatic
ecology from accidental release of
fuel, oils, or other chemicals
associated with construction
activities into onsite wetlands and
drainage features.

S

10%

90%

Land Area Disturbance Basis

Potential impacts to aquatic plants,
benthic macroinvertebrates, and
fish as a result of water turbidity
and sedimentation caused by soil
erosion from construction activities
such as road construction,
excavation, grading, temporary
storage of soil piles, and use of
heavy machinery.

S

10%

90%

Land Area Disturbance Basis

Impacts to the benthic community
resulting from suspended
sediments from erosion of surface
soil. Impacts may include blockage
of light for photosynthesis,
interference in respiration in
invertebrates, smothering of eggs,
and degradation of the quality of
spawning grounds.

S

20%

80%

Land Area Disturbance Basis

Impacts to fish populations due to
the loss of invertebrates from
suspended sediments.

S

20%

80%

Land Area Disturbance Basis

Displacement of fish, aquatic
species, crustaceans, and insects
due to filling of drainage features
on site.

S

10%

90%

Land Area Disturbance Basis
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Table 4.6-2 Summary of Construction and Preconstruction Related Impacts (Continued)

Impact

4.4.1
Physical Impacts

Description of Potential Impact

Potential
Impact
Significance

Estimated Impacts (%)
Construction Preconstruction

Basis of Estimate

10%

90%

Land Area Disturbance Basis

Potential temporary impacts to
construction workers, STP
personnel, people living or working
adjacent to the construction area,
and transient populations caused
by exposure to elevated noise
levels.

S

80%

20%

Labor Hours Basis

Potential temporary impacts to
construction workers, STP
personnel, people living or working
adjacent to the construction area,
and transient populations caused
by fugitive dust and fine particulate
matter emissions.

S

80%

20%

Labor Hours Basis

Potential temporary impacts to
construction workers, STP
personnel, people living or working
adjacent to the construction area,
and transient populations caused
by exhaust emissions.

S

50%

50%

Labor Hours Basis

Degradation of roads in the vicinity
of the project due to increased
traffic and an increase in heavy,
wide-bodied trucks and equipment.

S

50%

50%

Labor Hours Basis
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Temporary decline in insect
population from rerouting of onsite
drainage features.
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Table 4.6-2 Summary of Construction and Preconstruction Related Impacts (Continued)

Impact

Description of Potential Impact

4.4.2
Increased traffic congestion in the
Social and Economic vicinity of STP due to construction
Impacts
activities.

Estimated Impacts (%)
Construction Preconstruction

Basis of Estimate

75%

25%

Labor Hours Basis
The amount of traffic congestion will
be directly proportional to the
number of plant workers traveling on
the local roads. The number of
workers traveling the roads is
directly related to the total labor
hours worked. Therefore, the
segregation of impacts between
construction and preconstruction is
best determined by comparing the
total labor hours worked. Mitigation
measures for this impact are
described in ER Section 4.4.2.2.4.

M-L

75%

25%

Labor Hours Basis (for workers
relocating to area)
The impact on housing in Matagorda
County will depend on the number of
workers that would relocate to the
area and require housing. The basis
of estimate for the impact on
housing is best determined by using
the estimate of the total number of
workers that would relocate to the
area and the percentage of those
workers that will be engaged in
construction and preconstruction
tasks. The estimated number of
relocating workers is contained in
ER Section 4.4.2.2.6. Mitigation
measures for this impact are
described in ER Section 4.4.2.2.6.
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Potential short-term housing
shortage in Matagorda County.

Potential
Impact
Significance
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Table 4.6-2 Summary of Construction and Preconstruction Related Impacts (Continued)

Impact

Description of Potential Impact
Water shortages in Matagorda
County as a result of the inmigrating construction workforce.

Potential
Impact
Significance
M-L

Estimated Impacts (%)
Construction Preconstruction
75%

25%

Basis of Estimate
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Labor Hours Basis (for workers
relocating to area)
The impact on water shortages in
Matagorda County will depend on
the number of workers that would
relocate to the area and require
housing. The basis of estimate for
the impact on water shortages is
best determined by using the
estimate of the total number of
workers that would relocate to the
area and the percentage of those
workers that will be engaged in
construction and preconstruction
tasks. The estimated number of
relocating workers is contained in
ER Section 4.4.2.2.6. Mitigation
measures for this impact are
described in ER Section 4.4.2.2.7.
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Table 4.6-2 Summary of Construction and Preconstruction Related Impacts (Continued)

Impact

Description of Potential Impact
Shortage of wastewater treatment
plants in Matagorda County as a
result of the in-migrating
construction workforce.

Potential
Impact
Significance
M-L

Estimated Impacts (%)
Construction Preconstruction
75%

25%

Basis of Estimate

Rev. 12

Labor Hours Basis (for workers
relocating to area)
The impact on the shortage of
wastewater treatment plants in
Matagorda County will depend on
the number of workers that would
relocate to the area and require
housing. The basis of estimate for
the impact on the shortage of
wastewater treatment plants is best
determined by using the estimate of
the total number of workers that
would relocate to the area and the
percentage of those workers that will
be engaged in construction and
preconstruction tasks. The
estimated number of relocating
workers is contained in ER Section
4.4.2.2.6. Mitigation measures for
this impact are described in ER
Section 4.4.2.2.7.
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Impact

Description of Potential Impact

Potential
Impact
Significance

Estimated Impacts (%)
Construction Preconstruction

Basis of Estimate

75%

25%

Labor Hours Basis (for workers
relocating to area)
The impact on police and fires
services in Matagorda County will
depend on the number of workers
that would relocate to the area and
require housing. The basis of
estimate for the impact on police
and fire services is best determined
by using the estimate of the total
number of workers that would
relocate to the area and the
percentage of those workers that will
be engaged in construction and
preconstruction tasks. The
estimated number of relocating
workers is contained in ER Section
4.4.2.2.6. Mitigation measures for
this impact are described in ER
Section 4.4.2.2.7.

Potential impacts to medical
services in Matagorda County.

S

75%

25%

Labor Hours Basis
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Potential impacts to police and fire
services in Matagorda County.
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Table 4.6-2 Summary of Construction and Preconstruction Related Impacts (Continued)

Impact

Estimated Impacts (%)
Construction Preconstruction

Basis of Estimate

S

75%

25%

Labor Hours Basis

Potential impact on the short-term
ability of schools in Matagorda
County to accommodate the
increase in student population.

M-L

75%

25%

Labor Hours Basis (for workers
relocating to area)
The impact on the short-term ability
of schools in Matagorda County to
accommodate the increase in
student population will depend on
the number of workers that would
relocate to the area and require
housing. The basis of estimate for
the impact on the short-term ability
of schools in Matagorda County to
accommodate the increase in
student population is best
determined by using the estimate of
the total number of workers that
would relocate to the area and the
percentage of those workers that will
be engaged in construction and
preconstruction tasks. The
estimated number of relocating
workers is contained in ER Section
4.4.2.2.6. Mitigation measures for
this impact are described in ER
Section 4.4.2.2.8.

Low-income rental housing rates
could increase due to increased
demand for housing, potentially
displacing low-income renters in
Matagorda County.

S

75%

25%

Labor Hours Basis
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Environmental
Justice

Description of Potential Impact

Potential
Impact
Significance
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Table 4.6-2 Summary of Construction and Preconstruction Related Impacts (Continued)

Impact

Description of Potential Impact

Potential
Impact
Significance

Estimated Impacts (%)
Construction Preconstruction

Basis of Estimate

4.5
Radiation Exposure
to Construction
Workers

Construction workers may be
exposed to radiation sources
(through direct radiation, gaseous
effluents, or liquid effluents) from
the routine operations of STP 1
and 2.

S

75%

25%

Labor Hours Basis

4.7S
Non-Radiological
Health Impacts

Potential of construction accidents
requiring first aid or medical
treatment.

S

75%

25%

Labor Hours Basis

STP 3 & 4
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Table 4.6-2 Summary of Construction and Preconstruction Related Impacts (Continued)

Rev. 12

Environmental Report

Measures and Controls to Limit Adverse Impacts During Construction

Rev. 12

STP 3 & 4

Environmental Report

4.7S Nonradiological Health Impacts
4.7S.1 Public Health
Members of the public can potentially be put at risk by construction of STP 3 & 4.
Nonradiological air emissions and dust can transport offsite through the atmosphere to
where people are living. Noise can also propagate offsite. The increase in traffic from
commuting construction workers and deliveries can result in additional air emissions
and traffic accidents. Subsection 4.4.1, “Physical Impacts,” addresses the impacts to
the public from air emissions, noise, and traffic resulting from construction activities
and concluded that the impacts would be SMALL.

4.7S.2 Occupational Health
Construction of STP 3 & 4 would involve risk to workers from accidents or occupational
illnesses. These risks could result from construction accidents (e.g., falls and burns),
exposure to toxic or oxygen-replacing gases, and other causes. The construction
contractor would be required to adhere to Occupational Safety and Health
Administration standards, practices, and procedures.
The Bureau of Labor Statistics (BLS) maintains records of a statistic known as total
recordable cases (TRCs), which are a measure of work-related injuries or illnesses that
include death, days away from work, restricted work activity, medical treatment beyond
first aid, and other criteria. The 2005 nationwide TRC rate published by the BLS for
utility system construction is 5.6 per 100 workers or 5.6% (Reference 4.7S-1). The
same statistic for Texas is 3.9 per 100 workers or 3.9% (Reference 4.7S-2). STPNOC
has calculated the TRC incidence for the proposed units as the national TRC rate times
the number of workers. Using monthly employment numbers (see Table 3.10-2) and
the national and Texas TRC rates, STPNOC estimated the annual average TRCs over
the 78 months of preconstruction and construction activities for the two units and the
peak number of TRCs for a 12-month period with peak employment (months 18
through 29 following preconstruction activities). The estimates are as follows:
TRC Incidence Based
on US Rate

TRC Incidence Based on
Texas Rate

Average Annual

216

150

Peak 12-month period

333

232

The BLS data for fatal occupational injuries (Reference 4.7S-3) and average
employment (Reference 4.7S-1) were used to calculate the nationwide annual rate of
fatal occupational injuries.
STPNOC requires contractors to develop and implement safety procedures with the
intent of preventing injuries, occupational illnesses, and deaths. However, even with
effective safety procedures, construction work carries the risk of injury, illness, and
death. STPNOC does not believe that the construction of STP 3 & 4 will result in more
potential construction fatalities, based on statistical analysis, than other similarly sized
power plant or other heavy construction projects.
Nonradiological Health Impacts
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4.7S.3 References

4.7S-2

4.7S-1

“Table 1. Incidence rates of nonfatal occupational injuries and illnesses by
industry and case types, 2005,” BLS 2006. Available at
http://www.bls.gov/iif/oshwc/osh/os/ostb1619.pdf, accessed February 19,
2007.

4.7S-2

“Table 6. Incidence rates of nonfatal occupational injuries and illnesses by
industry and case types, 2005, Texas,” BLS 2006. Available at
http://www.bls.gov/iif/
oshwc/osh/os/pr056tx.pdf, accessed February 19, 2007.

4.7S-3

“Table A-1. Fatal occupational injuries and event or exposure, All United
States, 2005,” BLS 2006. Available at
http://www.bls.gov/iif/oshwc/cfoi/cftb0205.pdf, accessed February 19,
2007.
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5.0. Operation Impacts
This chapter presents descriptions of the potential environmental impacts of operation
of STP Units 3 and 4. This chapter is divided into the following 12 sections:


Land Use Impacts (Operation) (Section 5.1)



Water-Related Impacts (Section 5.2)



Cooling System Impacts (Section 5.3)



Radiological Impacts of Normal Operation (Section 5.4)



Environmental Impacts of Waste (Section 5.5)



Environmental Impacts of Transmission Systems (Section 5.6)



Uranium Fuel Cycle Impacts (Section 5.7)



Socioeconomic Impacts (Section 5.8)



Decommissioning (Section 5.9)



Measures and Controls to Limit Adverse Impacts During Operations (Section 5.10)



Impacts of Transportation of Radioactive Materials (Section 5.11)



Nonradiological Health Impacts (Section 5.12S)

5.1 Land Use Impacts (Operation)
The following sections describe the impacts of STP 3 & 4 operations on land use at the
STP site, the 6-mile vicinity, including impacts to historic and cultural resources.
Operation of STP 3 & 4 is not expected to impact any current or planned land uses.
Section 5.1.1 describes impacts to the site and vicinity. Section 5.1.2 describes
impacts that could occur along transmission lines. Section 5.1.3 describes impacts to
historic and cultural resources at the site.

5.1.1 The Site and Vicinity
5.1.1.1 The Site
Land use impacts from construction are described in detail in Section 4.1.1. Impacts
from operations will be primarily from elevated plumes and associated shadowing from
the operation of the two mechanical draft cooling towers making up the Ultimate Heat
Sink (Section 5.3.3.1). Fogging and associated icing are not expected from the
operation of the two mechanical draft cooling towers and therefore are not considered
to be impacts (Section 5.3.3.1). Low-level fogging from the Main Cooling Reservoir is
expected to evaporate and will not impact land use (Section 5.3.3.1).

Land Use Impacts (Operation)
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The only other additional impacts to land use from operations will be the impacts of salt
deposition from cooling tower drift. Cooling tower design is discussed in Section 3.4.2,
and impacts of the heat dissipation system, including salt deposition, are discussed in
Sections 5.3.3.1 and 5.3.3.2. NUREG-1555 (Reference 5.1-1) lists a threshold value
of salt deposition where leaf damage would potentially be visible. This range is 8.9 to
17.8 pounds per acre per month. Salt deposition in the immediate vicinity of the cooling
tower, out to 660 feet from the centerline of the cooling towers, is predicted to have a
maximum of 160 pounds per acre per month during the Summer season. Salt
deposition in areas out to 1600 feet from the cooling towers may be above 8.9 pounds
per acre per month. However, salt deposition in all areas greater than 1600 feet from
the centerline of both the cooling towers will be below 8.9 pounds per acre per month.
Salt deposition in areas out to 4300 feet from the cooling towers may be above 0.89
pounds per acre month. However salt, deposition in all areas greater than 4300 feet
from the centerline of both the cooling towers will be below 0.89 pounds per acre per
month. Salt deposition is only predicted to occur for locations less than two miles from
the towers (Section 5.3.3.1.3).
There are no land use plans or anticipated changes by local or regional governmental
agencies due to operations within the site. STPNOC concludes that operations
impacts to land use from STP 3 & 4 will be SMALL and will not warrant mitigation.

5.1.1.2 The Vicinity
As described in Section 2.5, the operations impact evaluation assumes that the
residences of STP 3 & 4 employees will be distributed across the region in the same
proportion as those of STP 1 & 2 employees. The operational work force for STP 3 &
4 will be approximately 888 additional employees (Section 3.10.3). Section 5.8.2
describes the impact of 888 new employees on the region’s housing market and
increases in tax revenues, as some land-use changes can be driven by increased
property taxes.
As discussed in Section 2.5.2.6, housing trends associated with STP 3 & 4 are
expected to mirror current housing trends associated with STP 1 & 2 with
approximately 83 percent of the new employees expected to live in Matagorda (60.7
percent) and Brazoria (22.4 percent) Counties. Relatively few employees live in the
vicinity of the STP site; the area is rural, with few utilities or amenities. The land
adjacent to STP 3 & 4 is owned by private parties and has been passed down for
several generations and is largely unavailable for development. It is likely that new
employees who choose to settle in Matagorda and Brazoria Counties will purchase
homes or acreage outside the vicinity of the STP site in the cities of Bay City
(approximately 13 air miles from the STP site), Palacios (approximately 11 air miles
from the STP site), Lake Jackson (approximately 40 air miles from the STP site), or
Matagorda (approximately 8 air miles from the STP site). Based on the 19 years of
experience from the operation of STP 1 & 2, increased tax revenues will not spur
development in the direct vicinity of the STP site. (Reference 5.1-2)
There are no land use plans or anticipated changes by local or regional governmental
agencies due to operations within the vicinity. STPNOC concludes that impacts to land
use in the vicinity will be SMALL and not warrant mitigation.
5.1-2
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5.1.2 Transmission Corridors and Offsite Areas
Land proposed to be used for transmission rights-of-way, routes of access, and off-site
areas is described in Section 2.2.2, as are the details of land-use restrictions, rightsof-way lengths, widths and areas. Operation of STP 3 & 4 will not significantly increase
the land-use impacts from STP 1 & 2 because no new off-site transmission line rightsof-way are planned, the basic transmission system, electrical and structural design will
remain the same. Therefore, STPNOC concludes that impacts to transmission rightsof-way, routes of access and off-site land use areas of STP 3 & 4 will be SMALL and
not warrant mitigation.
Also, STP 3 & 4 will generate low-level radioactive wastes that will require disposal in
permitted radioactive waste disposal facilities (Section 3.5) and non-radioactive
wastes that will require disposal in permitted landfills (Section 3.6). Both types of waste
are commonly generated, and permitted disposal facilities are currently available. STP
3 & 4 will generate spent fuel, which will be stored on-site until such time that the NRC
licenses a high-level waste disposal facility. STPNOC concludes that impacts to offsite land use due to disposal of wastes generated at Units 3 & 4 will be SMALL and not
warrant mitigation.

5.1.3 Historic Properties
Table 2.5.3-1 lists properties in Matagorda County on the National Register of Historic
Places. A letter dated January 19, 2007 was received from the Texas Historical
Commission (THC) stating that no historic properties will be affected by the proposed
construction and operation of STP 3 & 4. (Reference 5.1-3) However, STP has, in its
Site Environmental Compliance Procedures, measures to contact the THC prior to
performing ground-disturbing operations not reviewed by the NRC, after issuance of
the COL.
The THC advised during the preparation of the STP 1 & 2 1986 FES-OP that STP 1 &
2 operations and maintenance activities would have no effect on any historical
properties (Section 2.5.3.3). Impacts associated with the operation of STP Units 3 & 4
will be no more than what is described regarding impacts from construction in Section
4.1.

5.1.4 References
5.1-1

NRC (U.S. Nuclear Regulatory Commission) 1999. Environmental
Standard Review Plans for Environmental Reviews for Nuclear Power
Plants, NUREG-1555, Washington, D.C. October.

5.1-2

STPNOC (South Texas Project Nuclear Operating Company) 2006.
STPEGS Updated Final Safety Analysis Report, Revision 13, May 1, 2006.

5.1-3

William Martin (Texas Historical Commission) January 19, 2007 response
(stamp of approval) to letter from S.L. Dannhardt (STP) December 12, 2006
regarding STP 3 & 4.
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5.2 Water-Related Impacts
This section describes the impacts of hydrologic alterations on the availability and
quality of water resources and the plant water supply, as well as water-use impacts
associated with the operation of STP 3 & 4. The following topics are covered:


Hydrologic alterations resulting from operations of STP 3 & 4 and impact on offsite
locations and the effects of these alterations on other water users



Adequacy of water supplies to meet plant water needs



Water quality changes and possible effects on water use



Practices that would minimize or avoid hydrologic alterations having adverse
impacts

The evaluation of impacts from hydrologic alterations and water quality changes
caused by the operation of STP 3 & 4 is discussed in the following sections.

5.2.1 Hydrologic Alterations and Plant Water Supply
There are no known future diversions from the Colorado River planned for downstream
of the STP site. The operation of STP 3 & 4 would not alter surface water flow patterns
at the site, including the flood plain areas, with the possible exception of the Colorado
River, which will be discussed further in this section. The impact of hydrologic
alterations caused by STP 3 & 4 operational activities on offsite locations would be
limited to maintenance activities along the existing transmission rights-of-way, which
would be similar in nature to those from the existing operation of STP 1 & 2. The
possible alteration impacts would be SMALL and would not warrant additional
mitigation.
The STP 3 & 4 closed-cycle cooling system would require makeup water supplied to
the Main Cooling Reservoir (MCR) from the Colorado River to replace that lost to
evaporation, drift (entrained in atmospheric water vapor), and blowdown (water
released to purge solids). As discussed in Subsection 2.3.2, the MCR is an industrial
reservoir and is not considered to be waters of the state (Reference 5.2-1). Seepage
losses from the MCR to groundwater are attributed to STP 1 & 2 operation and the
addition of STP 3 & 4 would have insignificant impact on the seepage rates (Section
3.3). As discussed in Section 3.3, groundwater used for potable and sanitary use,
power plant makeup and other plant uses, and for makeup water for the Ultimate Heat
Sink (UHS) (mechanical draft cooling towers) would be pumped from groundwater
wells. Conservative water use projections for simultaneous operation of both STP
Units 3 and 4 are summarized in Table 3.3-1, and include a total estimated normalized
groundwater demand of approximately 975 gpm (approximately 1574 acre-feet/year),
and approximately 3434 gpm for maximum short-term steady-state conditions. Table
3.3-1 also indicates that the estimated normalized groundwater demand for UHS
makeup is approximately 885 gpm (both units) under normal use conditions, and
approximately 3,203 gpm (both units) for maximum short-term steady-state conditions.
As detailed further in Section 2.3.1.2.4.3, STPNOC intends to install at least one
additional site groundwater well with a design capacity of 500 gpm. The additional
Water-Related Impacts
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well(s) would be properly permitted under applicable Coastal Plains Groundwater
Conservation District (GPGCD) and TCEQ requirements, and would not involve a
request for an increase in the existing permit limit. As discussed in Section 2.3.1.2.4.3,
with consideration for the need to maintain groundwater storage capacity to provide for
peak site water demands, total site groundwater demand will remain below the existing
site groundwater permit limit during construction, initial testing, and operation of STP
Units 3 and 4. Notwithstanding, the MCR and Colorado River remain as alternative
sources in the unlikely event that unanticipated peak site water demands would require
additional water sources.
The expected normalized rate of withdrawal of Colorado River water (Section 3.3) to
replace water losses from the MCR due to STP 3 & 4 operations (ignoring natural
evaporation since it is already accounted for under Units 1 and 2) is approximately
22,799 gpm (normal operating conditions) and 47,489 gpm (short-term peak
conditions). These surface water removal rates are sufficient to provide MCR makeup
for the approximately 23,190 gpm (average annual forced evaporation during normal
operating conditions at an assumed 100 percent load factor) and 49,000 gpm
(maximum short-term forced evaporation) attributable to STP 3 & 4 heat loads. As
discussed in Subsection 2.3.2, the STP site is currently permitted to withdraw 102,000
acre-feet per year or a normalized rate of 62,234 gpm. This permitted withdrawal rate
is sufficient to support operation of all four STP units.
MCR makeup water would be pumped from the existing STP Reservoir Makeup
Pumping Facility (RMPF) on the Colorado River to the MCR to replace evaporative
losses, and blowdown from the MCR, as required. Blowdown to maintain MCR water
quality and level (Figure 3.3-1) would be through the existing discharge system. Water
would be withdrawn from the MCR for main condenser and turbine system cooling and
returned to the MCR. The MCR also would receive blowdown from the STP 3 & 4 UHS
and STP 3 & 4 processed waste flows. There would be no direct discharges of
individual waste streams to the Colorado River or to groundwater.
The most significant water loss from the STP 3 & 4 cooling water system would be
through evaporation of water from the MCR. Blowdown to the Colorado River from the
MCR would occur if required to maintain water quality in the MCR. Blowdown would
occur in accordance with the existing Texas Pollutant Discharge Elimination System
(TPDES) permit.
Water diverted to the MCR is currently considered lost to potential downstream surface
water users and downstream aquatic communities and is considered a consumptive
loss. The groundwater pumped from the existing site wells serving the STP site would
also be considered a consumptive loss because the water would be either consumed
or discharged to the MCR.
The assessment that follows conservatively assumes that all Colorado River water
pumped to the MCR and all groundwater pumped from the wells is consumed. In
reality, some water returns to the Colorado River as groundwater flow as the water
seeps from the MCR and infiltrates the upper shallow portion of the groundwater
system beneath the MCR. The water then flows toward the Colorado River where it
5.2-2
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discharges. Water from the MCR is also released through the pressure relief wells
located in the above-grade dike surrounding the MCR. Water from these relief wells is
discharged to a surface water ditch that surrounds the MCR and flows away from the
reservoir through the STP site’s natural drainage features.
As discussed in Subsection 2.3.2, the projected firm water demands for stored water
in the Highland Lakes located upstream of the STP site on the Colorado River is
currently still less than the total firm water available. Therefore, it is extremely remote
that firm water rights would be reduced, even under extreme drought conditions. If
conditions are worse than the drought of record, which occurred from the late 1940s
through the 1950s (Subsection 2.3.2), the LCRA must curtail and distribute the
available supply of firm water among all of its firm water supply customers on a pro rata
basis (Reference 5.2-3). As discussed in Subsection 2.3.2, the STP site currently has
surface water rights for 102,000 acre-feet per year and an additional 20,000 acrefeet/year of backup water for two-unit operation and 40,000 acre-feet/year for four-unit
operation during periods when the water necessary to maintain the MCR at or above
an elevation of 27 feet mean sea level is not available from the Colorado River. If this
situation were to occur, the backup water would be released by the LCRA from firm
stored water or any other sources of water originating upstream of the Bay City Dam
(Reference 5.2-4).
Operation of STP 3 & 4 would not create any new impacts in the vicinity of the flood
plain. The infrastructure constructed in the floodplains is currently used for STP 1 & 2.
The current facilities would support STP 3 & 4. There would be no new infrastructure
built in support of STP 3 & 4 in the flood plain areas adjacent to the site that would
create impacts resulting from alterations to the flood plain flow paths.

5.2.2 Water Use Impacts
5.2.2.1 Surface Water
Long-term (1948–2005) daily Colorado River flow records were used to estimate the
annual mean, the lowest annual mean, and the lowest daily mean flows of the
Colorado River in the vicinity of the STP site (Reference 5.2-5).
Based on the planned cooling system configuration (Figure 3.3-1), surface water
removal from the Colorado River for STP 3 & 4 (ignoring natural evaporation since it is
already accounted for under Units 1 and 2) is estimated to be at a normalized rate of
22,799 gpm under normal operating conditions and 47,489 gpm under maximum
operating conditions (see Table 3.3-1). These surface water removal rates are
sufficient to provide MCR makeup for the approximately 23,190 gpm (average forced
evaporation during normal operating conditions at an assumed 100 percent load
factor) and 49,000 gpm (maximum short-term forced evaporation) attributable to STP
3 & 4 heat loads. The long-term monthly average Colorado River flow upstream of the
STP site at the closest U.S. Geological Survey (USGS) Gauging Station 08162500
(Figure 2.3.1-5) near Bay City (Reference 5.2-5) varies from 374,748 gpm to 1,919,518
gpm (Table 5.2-1).
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Approximately 12.7 percent or less (Table 5.2-1) of the estimated monthly mean
Colorado River flow near Bay City would be lost to makeup. Makeup withdrawal for
maximum use operations from the Colorado River projected for STP 3 & 4 represents
4.0 % of the historical annual mean flow (1,180,344 gpm [2630 cfs]) of the river near
Bay City. However, the annual mean flow during 2006 was 303,834 gpm (677 cfs)
(Reference 5.2-5). The projected normal use withdrawal of 22,799 gpm for STP 3 & 4
during a 303,834 gpm (677 cfs) flow event would represent 7.5 percent of flow. As
discussed in Subsection 2.3.1.1, the probable minimum flow rate at Bay City is
estimated as zero. If there is no downstream flow, the Colorado River near the STP
RMPF intake structure would be occupied by tidal water. Because Segment 1401 is
considered tidal, there is no established 7Q10 value for the Colorado River for
Segment 1401 (Reference 5.2-5). The closest stream gauge to the STP site where
7Q10 data is maintained is the Bay City USGS Gauging Station 08162500 where, from
October 1, 1976 through December 31, 2005, the 7Q10 (7 consecutive day low period
over a 10-year period) was determined to be 20 cfs (Reference 5.2-6). Because of the
zero probable minimum flow at Bay City and a low 7Q10 value of 20 cfs, the 7Q10
water flow value will not be used to determine potential impacts.
As discussed in Subsection 2.3.2 and indicated in Table 2.3.2-9, STP 1 & 2 currently
withdraws surface water as needed from the Colorado River after confirming that the
flow at the USGS Bay City Gauging Station is capable of supporting the withdrawal of
surface water in accordance with the current STP 1 & 2 surface water withdrawal
permit. Surface water flow of the Colorado River will continue to be monitored for flow
before the withdrawal of surface water for STP 3 & 4 operations to ensure that surface
water could be pumped in accordance with the current STPNOC surface water use
permit. This practice helps ensure that water withdrawn from the Colorado River is
acceptable for supply into the MCR.
Surface water withdrawals would be in accordance with current STPNOC water rights
permits and contracts with the Lower Colorado River Authority (LCRA). Therefore,
during low-flow days, withdrawal of surface water for the operation of STP 3 & 4 could
have a SMALL impact on the availability of fresh water downstream of the site and not
warrant additional mitigation. The cumulative impacts of all four operating units are
discussed in Section 10.5.

5.2.2.2 Groundwater
As discussed in Subsection 2.3.2, groundwater wells would be used to supply makeup
water to STP 3 & 4 for the UHS, service water for the power plant makeup and use,
and water for the potable and sanitary systems. Based on the results of an operating
plant (Units 3 and 4) water balance calculation (Reference 5.2-13) and a site
groundwater use calculation (Reference 5.2-14), STPNOC has determined that the
STP site groundwater operating permit limit provides adequate groundwater supply for
water uses required for the operation of STP Units 1 and 2 and the construction, initial
testing, and operation of STP Units 3 and 4. The permit allows groundwater
withdrawals from the five site production wells up to a limit of 9000 acre-feet over the
permit term of approximately 3 years. For discussion purposes, this permit limit may
be described herein as “approximately 3000 acre-feet/year,” recognizing that
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groundwater withdrawal in a single year may exceed 3000 acre-feet provided that total
withdrawals over the permit term do not exceed 9000 acre-feet. As a point of
reference, if the permit limit were exactly 3000 acre-feet/year (which is not necessarily
the case due to slight variances in the permit term with each permit renewal), the
equivalent “normalized” withdrawal rate assuming continuous pumping every minute
of every day of each year would be approximately 1860 gpm.
Historical groundwater withdrawal rates associated with operation of Units 1 and 2 are
provided in Table 2.3.2-18. This data shows that from 2001 through 2006, annual
groundwater use for operation of STP Units 1 and 2 averaged approximately 798 gpm
(approximately 1288 acre-feet/year). A small but not insignificant portion of this
amount has been diverted to the MCR as a result of manual operation of the
groundwater well pump and header system. With the installation of appropriate
automated groundwater well pump and header system controls, this diverted
groundwater would be available for use by Units 3 and 4. However, as documented in
the site groundwater use calculation (Reference 5.2-14), it has been determined that
even if this water were not available to Units 3 and 4, the existing STP site groundwater
operating permit limit provides adequate groundwater supply for water uses required
for the operation of STP Units 1 and 2 and the construction, initial testing, and
operation of STP Units 3 and 4.
Water uses projected for the operation of STP Units 3 and 4 are derived from system
design data as well as from operational water use data for specific systems for which
such data is available (Reference 5.2-13). As detailed in Table 3.3-1, conservative
water use projections for simultaneous operation of both STP Units 3 and 4 include a
total estimated normalized groundwater demand of approximately 975 gpm
(approximately 1574 acre-feet/year), and approximately 3434 gpm for maximum shortterm steady-state conditions.
When evaluating whether the total site groundwater demand can be satisfied by the
available groundwater supply, the site groundwater use calculation (Reference
2.4S.12-24) considers the schedule projected for each use, and evaluates the total site
groundwater usage at each point in time from the commencement of STP Units 3 and
4 construction until both Units 3 and 4 are in operation (i.e., Units 1, 2, 3 and 4 are
operating simultaneously). With consideration for the need to maintain water storage
capacity to provide for peak site water demands, this evaluation confirms that total site
groundwater demand remains below the existing site groundwater permit limit during
construction, initial testing, and operation of STP Units 3 and 4. Notwithstanding, the
MCR and Colorado River remain as alternative sources in the unlikely event that
unanticipated peak site water demands would require additional water sources.
As detailed further in Section 2.3.1.2.4.3, STPNOC intends to install at least one
additional site groundwater well with a design capacity of 500 gpm. As documented in
the site groundwater use calculation (Reference 5.2-14), this additional capacity will
allow for sufficient groundwater withdrawal to meet water uses required for: (1)
operation of STP Units 1 and 2 and the construction, initial testing, and operation of
STP Units 3 and 4; and (2) potential temporary capacity reduction as a result of
equipment failure/unavailability. As with the existing five site production wells, the new
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well(s) would be installed to depths within the deep portion of the Chicot Aquifer. As
discussed in Subsection 2.3.1, the proposed new well(s) would be required to be at
least 4000 feet from STP 1 & 2 and STP 3 & 4 to prevent potential subsidence of the
facilities. Any additional wells would be properly permitted under applicable CPGCD
and TECQ requirements, and would not involve a request for an increase in the
existing permit limit.
To determine potential offsite impact during the operation of STP 3 & 4, drawdown at
the site boundary was calculated. The drawdown calculation assumes a continuous
pumping rate of 1860 gpm, which as discussed above is a normalized approximation
of the current permit limit, and is conservative for purposes of the drawdown
calculation. The drawdown calculation also assumes that all water is pumped from a
single onsite well. The minimum distance allowed by the CPGCD between permitted
wells is 2500 feet (Reference 5.2-7). Therefore, the 2500-foot distance was used for
the most conservative model distance from an STP site well to any potential offsite
well. As with Section 4.2, a confined nonleaky aquifer scenario was used to determine
the drawdown at the offsite groundwater well location closest to the STP 3 & 4 well
location. Data used to input to an analytical distance-drawdown model is described in
Subsection 2.3.1 and are referenced in Table 5.2-2.
A confined nonleaky scenario would most likely represent actual site conditions. The
hydrologic parameters used in support of a confined nonleaky aquifer scenario are
included in Table 5.2-2. The Theis nonequilibrium well equations (Reference 5.2-8) for
a confined nonleaky scenario are as follows:
s = [Q/4(3.14)T](W(u))

u = r2S/4Tt

where:
s = drawdown (ft)

T = transmissivity, ft2/day

Q = pumping rate, ft3/day

t = time since pumping started, days

W(u) = Theis well function

S = coefficient of storage
r = distance to pumping well, ft

The assumptions made were that the aquifer is homogeneous, isotropic, of uniform
thickness, and of infinite aerial extent. The assumptions also include that the
potentiometric surface before pumping is horizontal; the well is pumped at a constant
discharge rate; the well is fully penetrating and flow is horizontal; the well diameter is
infinitesimal so that storage within the well can be neglected; and water from storage
is discharged instantaneously with decline of head.
An assumption was made that all of the water to be pumped was from a fully
penetrating single well (any site well). The results of the confined nonleaky scenario
model indicated that drawdown from normal operation of STP 3 & 4 of the deeper
portion of the Chicot Aquifer potentiometric surface 2500 feet from a single STP site
well was 38 to 42 feet based on an average pumping rate of 1062 gpm over a period
of 40 years. The pumping rate of 1062 gpm 1860 gpm (conservative normalized
approximation of the permit limit) less the Units 1 and 2 average annual withdrawal rate
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(798 gpm). Drawdown values for the deep portion of the Chicot Aquifer for the above
pumping case are included in Table 5.2-2.
In reality, the actual withdrawal resulting from the pumping of an STP well 2500 feet
away would result in less drawdown than assigning all of the total pumping rates to one
well. For example, the projected drawdown of (Table 5.2-2) over a 40-year period at a
pumping rate of 1062 gpm would result in a drawdown of 38 to 42 feet. Pumping at a
rate of no more than 500 gpm over a 40-year period in any single well would result in
a drawdown of 18 to 20 feet 2500 feet from that well. These values assume that no two
pumping wells adjacent to each other are used at the same time. If this were to occur,
the effects of the two wells being pumped simultaneously would result in an overlap of
drawdown and would likely lower drawdown in areas between the pumping wells. The
additive effect could extend off site. However, most of the additive effect form the
onsite pumping of multiple wells would remain on the STP site.
Because of the confining unit between the deep and shallow portions of the Chicot
Aquifer, STPNOC concludes that there would be no impact to the shallow portion of
the aquifer during operation of STP 3 & 4. However, STPNOC concludes that impacts
due to increased pumping during operational activities at STP 3 & 4 to the deeper
portion of the Chicot Aquifer would be SMALL and would not warrant mitigation. The
cumulative impacts of all four units on groundwater resources are discussed in Section
10.5S.

5.2.3 Water Quality Impacts
5.2.3.1 Surface Water Quality
Mechanical draft cooling towers, such as the ones proposed for the STP 3 & 4 UHS,
remove waste heat by allowing water to evaporate to the atmosphere. The water lost
to evaporation must be replaced continuously with makeup water to prevent the
accumulation of solids and solid scale formation. To prevent buildup of these solids, a
small portion of the circulating water with elevated levels of solids is drained or blown
down, and cooling tower water chemistry must be maintained with anti-scaling
compounds and corrosion inhibitors.
Similarly, because conditions in cooling towers are conducive to the growth of fouling
bacteria and algae, a biocide must be added to the system. This is normally a chlorine
or bromine-based compound, but occasionally, hydrogen peroxide or ozone is used.
Table 3.6-1 lists water treatment chemicals currently used for STP 1 & 2 and that would
likely be used in STP 3 & 4.
Water drawn from the Colorado River is expected to require limited treatment to
prevent biofouling in the makeup intake structure and makeup water piping. Additional
water treatment would take place in the cooling tower basins, and would include the
addition of biocides, anti-scaling compounds, and dispersants. Sodium hypochlorite
and sodium bromide are used to control biological growth in the existing circulating
water system and would likely be used in the new system as well. TPDES Permit No.
WQ0001908000, issued in 2005 (Reference 5.2-9), regulates the outfalls that
discharge to the MCR, which assures that necessary treatment and monitoring for
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nonradioactive contaminants occurs before discharge to the MCR. The permit limits
total residual chlorine (0.05 milligrams per liter daily maximum) from any single
generating unit for more than two hours per day unless longer periods are required for
macroinvertebrate control. Processed wastewater discharged from STP 3 & 4 facilities
to the MCR would be similar to that currently discharged under the STP 1 & 2 TPDES
permit. STPNOC would submit the necessary applications to TCEQ for permitting the
proposed STP 3 & 4 discharges to the MCR.
The existing TPDES permit states that discharges from the MCR may not exceed
12.5% of the flow of the Colorado River at the discharge point. Additionally, discharges
are not permitted when the river flow is less than 800 cfs.
As discussed in Section 2.3.1.1.2.1, the 7000-acre MCR is unlined, allowing seepage
of water from the MCR through the reservoir floor. During the design stage, total
seepage from the MCR, based on a maximum operating water level of 49 feet above
MSL, was estimated to be 3530 gpm, or approximately 5700 acre-ft/yr. Seepage
discharge from the MCR has two flow paths: (a) part of the seepage is collected by the
relief well system, which is installed in the sands of the Upper Shallow Aquifer, and is
then discharged to surface waters; and (b) part of the seepage bypasses the relief
wells and continues in the Upper Shallow Aquifer in a southeasterly direction to the
Colorado River. In addition to these two seepage flow paths, water can be discharged
from the MCR through blowdown to the Colorado River.
Discharge from the MCR cannot occur when the Colorado River is less than 800 cfs
and cannot exceed 12.5% of the river flow (Reference 5.2-9). As discussed in
Subsection 2.3.2, there is currently no routine discharge from the MCR to the Colorado
River. STP 1 & 2 has discharged water from the MCR to the Colorado River once, in
1997. Projections of the MCR water quality and additional demands upriver could
necessitate the use of the STP permitted reservoir blowdown system to maintain water
quality by 2010. MCR water quality is currently maintained by selective pumping during
high river flow conditions (>1200 cfs) (Reference 5.2-10). If upstream demands
increase, the availability of water at a flow greater than 1200 cfs could be reduced.
During normal operation, water in the MCR evaporates, causing an increase in
constituents in the MCR, such as total dissolved solids (TDS). Blowdown from the
MCR to the Colorado River would occur as necessary to maintain the MCR water
quality at an average of 3000 micro-Siemens per centimeter (µS/cm) (Reference 5.24). This conductivity measurement is a good indicator for the TDS levels in the MCR.
The current TPDES permit (Reference 5.2-10) allows an average MCR discharge rate
of 144 MGD with a daily maximum of 200 MGD. The permit pH range for water
discharged from the MCR is between 6.0 and 9.0 standard units. The water
temperature daily average limit is 95°F with a daily maximum of 97°F. The total residual
chlorine daily maximum is 0.05 milligrams per liter (mg/L) (Reference 5.2-10). Limits
on outfall concentrations, rates, and schedules for STP 3 & 4 operational discharges
to the MCR would be determined through the TPDES permitting process. STPNOC
would submit the new or modified permit provisions to the NRC when they become
available.
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The maximum calculated duration of continuous blowdown to the Colorado River for
two-unit operation is 88 days and for four-unit operation is 73 days. These results are
based on simulations using the historical flow record of the Colorado River. In the year
with the maximum duration of continuous blowdown, the annual diversion limit is
reached earlier in the year for the four-unit scenario because of the higher
consumption, as compared with the two-unit scenario. When the annual limit is
reached, no further makeup to the MCR is allowed in that year according to the
diversion rules and as a result, blowdown is not permitted either (except under extreme
rainfall events). Therefore, the four-unit scenario shows a shorter duration of
continuous blowdown. Blowdown occurrences are governed by the operating rules of
the MCR that depend on the dynamic relationships of multiple parameters including
water level, conductivity and temperature in the MCR, and the flow of the Colorado
River.
The MCR is routinely monitored for constituents other than TDS, such as metals and
salts, to determine effectiveness of the water treatment program to minimize biofouling
and condenser scaling and corrosion. Surface water quality data for metals and salts
for two rounds of samples collected from the MCR in 2006 are presented in Table
2.3.3-3. These low concentrations of metals and salts indicate the high quality of the
water contained in the MCR and reflect the source term for water leaving the MCR.
Current water quality at the site is discussed in Section 2.3.3 and surface water quality
is specifically discussed in Section 2.3.3.1. As discussed above, discharges to the
MCR for STP 3 & 4 water treatment would be comparable to STP 1 & 2 with the use of
biocides and anti-scalants. Because STP 3 & 4 are not anticipated to regenerate ion
exchange resin, STP 3 & 4 would actually discharge less chemicals to the MCR than
currently discharged from STP 1 & 2. Due to the additional reservoir makeup required
to offset evaporation and the limited amount of discharge from STP 3 & 4, the
concentrations of chemicals and other constituents in the MCR water would be
expected to increase only slightly, if at all. Existing constituents in the MCR are
comparable to the state drinking water standards, except for aluminum and arsenic
which are not attributed to plant operation and introduced from ground and surface
water sources. Therefore, the impacts to water quality in the MCR due to addition of
STP 3 & 4 are expected to be SMALL. Similarly, impacts to other surface water bodies
which directly or indirectly receive water from the MCR also would be SMALL.
The MCR water budget and water quality model is set up to simulate the operation of
all four units (existing STP 1 & 2 and proposed STP 3 & 4) at the STP site. The
simulation uses historical Colorado River flows as well as projected flows accounting
for the proposed Lower Colorado River Authority/San Antonio Water System
diversions to evaluate the incremental impact on water and aquatic resources from the
addition of proposed STP 3 & 4 under anticipated changes in the water supplies of the
Lower Colorado River Basin. Based on modeling to evaluate the impacts of adding
STP 3 & 4 to the MCR system, the amount of TDS would increase slightly. Using
historical Colorado River flows, the mean TDS was calculated to increase from 2,178.5
mg/L to 3,076.8 mg/L, and using the proposed Lower Colorado River Authority/San
Antonio Water System diversions, the mean TDS was calculated to increase from
2,256.0 mg/L to 3,838.8 mg/L (Reference 5.2-13). However, the number of days of
blowdown required to maintain acceptable levels of TDS would change by less than
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1% (Reference 5.2-13). The reach of the Colorado River associated with MCR
blowdown is within the tidal influence of the Gulf of Mexico. River TDS varies
significantly from practically freshwater to saltwater in this area. Additionally, any
blowdown to the Colorado River is limited to less than 12.5% of the river flow and to
only when river flow is greater than 800 cubic feet per second, so the TDS would be
within the range normally seen for this reach of the river. Therefore, impacts to the
Colorado River from TDS would be SMALL.
As discussed in Subsection 2.3.3, during 2004 Segment 1401 of the Colorado River
(the reach of the river associated with STP) was listed as fully supporting aquatic life,
contact recreation, and general use (Reference 5.2-11). As indicated in Reference 5.212, Segment 1401 was added to the list of impaired waters due to the presence of
bacteria. The STP 1 & 2 wastewater treatment facility currently discharges treated
water to the MCR where it is diluted by water of the MCR and reused. The waste water
from current STP 1 & 2 facilities does not discharge directly to the Colorado River.
Impacts of chemicals in the proposed MCR blowdown on the Colorado River water
quality would be SMALL and would not warrant mitigation. STPNOC would submit the
necessary permit applications to TCEQ for review for a modified or new TPDES permit
for STP 3 & 4 facility discharges to the MCR and from the MCR to the Colorado River.
TCEQ would evaluate potential effects of STP 3 & 4 on the MCR water quality and the
Colorado River water quality and determine if adjustments are necessary to the current
TPDES permitted 001 outfall limits. STPNOC would monitor the MCR water quality on
a regular basis in conjunction with the MCR water level to determine if and when
blowdown is necessary. STPNOC would continue to monitor flow of the Colorado River
prior to withdrawing surface water and discharging water to the Colorado River.
Tritium produced in the STP 1 & 2 reactor coolant systems is released via liquid
discharges to the MCR. Tritium is a radioactive isotope of hydrogen and is a part of the
water molecule. Although radioactive effluents are treated to remove impurities by the
Liquid Waste Processing System (LWPS) prior to discharge, tritium cannot be
removed because it is chemically part of the water molecule. Since tritium is part of the
water it does not concentrate in the environment and is only diluted when it comes in
contact with off-site water.
Sampling for radionuclides in water at the site is performed as part of the site’s
Radiological Environmental Monitoring Program (REMP). Surface water quality data
for radionuclides from sampling in 2005 are presented in Table 2.3.3-4 and tritium
concentrations in surface water, including the MCR, from 1995-2005 are presented in
Table 2.3.3-5. STP 1 & 2 discharge about 2000 Curies (Ci) of tritium to the MCR
annually. The tritium concentration in the MCR has been relatively constant for many
years, and well below the EPA drinking water standard for tritium of 20,000 pCi/L and
the NRC reporting limit of 30,000 pCi/L under the REMP.
STP 3 & 4 may add an additional 16 Ci each year to the MCR from tritium. This much
lower value is due to the difference in the reactor design and water chemistry for STP
3 & 4 compared to STP 1 & 2. Consequently, the concentration of tritium in the MCR
may increase, but the average increase would be less than 1%. Year to year
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fluctuations in precipitation, reservoir makeup, evaporation rate, and STP 1 & 2 release
rates would have a greater effect on tritium concentration than any contributions from
STP 3 & 4.
Table 12.2-22 of the FSAR indicates the average annual release concentration of
tritium to the MCR from the operation of STP 3 & 4 would be 8.38 pCi/L. Historically,
the highest concentrations of tritium reported in the MCR for the operation of STP 1 &
2 are at MCR Blowdown #216 and are approximately 10,000 pCi/L (See Table 2.3.35). Overall monitoring of surface water from Table 2.3.3-5 averages approximately
6,000 pCi/L. Based on these values, the additional input of an average of 8.38 pCi/L
from STP 3 & 4 would not significantly increase the tritium concentrations in the MCR,
and would be well below the EPA drinking water standard. Hence, any discharge to the
groundwater or to an offsite body of water like the Colorado River would be safe even
before dilution. Therefore, the impact of tritium in the MCR or discharged to the
Colorado River would be SMALL.
As discussed in Section 2.3.1.1.2.1, approximately 68%, or 3850 acre-ft/yr, of the total
expected MCR seepage would be discharged through the relief wells and into surface
waters. The distribution of relief well surface water discharge results in approximately
28% being returned to the Colorado River, 53% to Little Robbins Slough, 18% to the
East Fork of Little Robbins Slough and <1% being returned to the West Branch of the
Colorado River. Because the levels of tritium in the MCR are below the EPA drinking
water standard, the impact of tritium in discharges to the Colorado River, Little Robbins
Slough, the East Fork of Little Robbins Slough, and the West Branch of the Colorado
River from the relief wells would be SMALL.
The remaining 32%, or 1850 acre-ft/yr, of the total expected MCR seepage would
move into the Upper Shallow Aquifer and migrate to the southeast, discharging at the
Colorado River. The discharge point of groundwater from the Upper Shallow Aquifer to
the Colorado River is over 4,000 feet from the MCR. At a travel time of 40 feet/yr,
groundwater would not reach surface water discharge points for approximately 100
years. The half-life for tritium is 12.3 years, meaning that during the 100 year travel
time, the tritium concentrations in groundwater would decay over 8 half lives resulting
in a concentration of less than 1% of the original concentration seeping from the MCR.
If the initial groundwater concentration of tritium is 10,000 pCi/L, the concentration
upon arrival at surface water discharge points without taking dilution over time and
distance into consideration would be less than 100 pCi/L, which is well below the EPA
drinking water standard of 20,000 pCi/L. Therefore, the impact on surface water from
the Upper Shallow Aquifer discharge would be SMALL.

5.2.3.2 Groundwater Quality
The shallow aquifer zone in this area contains water of marginal to poor quality.
Results of chemical analyses taken before STP 1 & 2 operation indicated that this
water was objectionable for potable use because of total hardness, chlorides, metals,
and TDS. For these reasons, potable water, and water for other plant uses, is obtained
from the deep aquifer.
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As part of the REMP, groundwater quality is monitored from Upper Shallow Aquifer
wells within 6 miles of the site. Results of the analyses are presented in Section 2.3.3.
Surface water quality data for metals and salts for two rounds of samples collected
from the MCR in 2006 are presented in Table 2.3.3-3. The low quantities of metals and
salts reflect the high quality of water present in the MCR and reflect the source term for
groundwater seepage to the Upper Shallow Aquifer. Section 5.2.3.1 discusses the
environmental impacts of TDS and other constituents in the MCR due to the addition
of STP 3 & 4 and concludes that those impacts are SMALL. Because the source of any
TDS or other constituents in groundwater is from the MCR, the environmental impacts
of the TDS or other constituents in the groundwater would also be SMALL.
In addition, the quality of water discharged to the MCR and the quality of the water
discharged from the MCR are currently maintained to meet TCEQ-permitted levels,
and would continue to be maintained with the addition of STP 3 & 4. Additionally, as
discussed in Section 5.2.3.1, the quality of the water in the MCR is and would remain
high, and would not adversely impact biota if consumed. Given the high quality of the
MCR water, any discharge from the MCR to the groundwater would not result in
significant impacts to groundwater. As stated in Section 2.3.1.1.2, there would be no
significant changes in the design of the MCR for the addition of STP 3 & 4 and there
would be insignificant changes in the seepage rates from the MCR due to the addition
of STP 3 & 4. In addition, UFSAR 2.4.13.4, Monitoring or Safeguard Requirements,
indicates that Upper Shallow Aquifer groundwater levels are monitored periodically
through piezometers installed appropriately around the site. Significant changes in
water levels or basic groundwater flow patterns would be evaluated to determine if
additional monitoring of groundwater would be required. Groundwater quality data
from the piezometers can also be evaluated to determine if any additional monitoring
frequencies or new monitoring well points need to be established. Therefore, impacts
to the Upper Shallow Aquifer as a result of the operation of STP Units 3 & 4 would be
SMALL.
As discussed above in Section 5.2.3.1, tritium contributed to the MCR by STP 3 & 4 is
expected to increase the tritium concentration by less than 1%. Currently, almost half
of the tritium is removed from the reservoir annually. Tritium in the MCR is also diluted
by reservoir makeup water diverted from the Colorado River and direct rainfall. Tritium
concentrations also decrease due to radioactive decay. For these reasons, the
environmental impacts of tritium in the MCR and in other surface waters from the
operation of STP 3 & 4 are SMALL because the tritium levels are below the EPA
drinking water standard for tritium of 20,000 pCi/L and the NRC reporting limit of
30,000 pCi/L under the REMP. Any discharge offsite via the above pathways to surface
waters or groundwater would also remain below established limits and would continue
to be confirmed per the REMP. Therefore, impacts of four-unit operation on the shallow
aquifer would be SMALL.
Furthermore, the results of radionuclide analyses for 2005 are presented in Table
2.3.3-9 with tritium being the only constituent reported above detection levels (260
pCi/L) at 1,600 pCi/L. The location of the well with the detectable tritium concentrations
is located adjacent to the MCR and 3.8 miles south of STP 1 & 2. In 2006, groundwater
from 16 wells in the Upper Shallow Aquifer was analyzed quarterly for tritium. The
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analytical results are summarized in Table 2.3.3-10. The only well reporting tritium
above the detection limit of 300 pCi/L was piezometer well number 435-02, located 700
feet west of the MCR embankment and 2.9 miles southwest of STP 1&2. Detected
tritium concentrations ranged from 309 to 593 pCi/L, well below the EPA drinking water
standard of 20,000 pCi/L. (Note that the detection level varies based on the
background and the size of the sample).
Table 12.2-22 of the FSAR indicates the average annual release concentration of
tritium to the MCR from the operation of STP 3 & 4 would be 8.38 pCi/L. Historically,
the highest concentrations of tritium reported in the MCR for the operation of STP 1 &
2 are at MCR Blowdown #216 and are approximately 10,000 pCi/L (Table 2.3.3-5).
Overall monitoring of surface water from Table 2.3.3-5 averages approximately 6,000
pCi/L. Based on these values, the additional input of an average of 8.38 pCi/L from
STP 3 & 4 would not significantly increase the tritium concentrations in the MCR.
As discussed in Section 2.3.1.1.2.1, discharge to the environment from the MCR
occurs from seepage through the reservoir floor to the groundwater. Groundwater flow
from the MCR is intercepted in part by the relief well system, installed into sands of the
Upper Shallow Aquifer. Groundwater is discharged from the passive relief wells and
collected in toe and drainage ditches around the periphery of the MCR embankment
and then discharged to surface water.
As described in Section 2.3.1.1.2.1, a portion of the seepage from the MCR would not
be captured by the relief well system (approximately 32%). The ODCM model for the
site has been prepared utilizing well data that suggests migration of groundwater
seeping from the MCR into the Shallow Aquifer travels at approximately 40 ft/yr. The
nearest offsite well used for watering livestock is located 1,400 feet from the reservoir.
Conservatively assuming the flow is directly to this well, groundwater would not reach
this well for 35 years. The half-life for tritium is 12.3 years, meaning that during the 35
year travel time, the tritium concentrations in groundwater would decay 2.8 half lives
or to approximately 16 percent of the original concentration seeping from the MCR. If
the initial groundwater concentration of tritium is 10,000 pCi/L, the concentration upon
arrival at the offsite well would be approximately 1,600 pCi/L without taking dilution
over time and distance into consideration. The tritium concentration is still well below
the EPA drinking water standard for tritium of 20,000 pCi/L. Therefore, the impact on
users of the well water from the Upper Shallow Aquifer would be SMALL.
The shallow aquifer is separated from the deep aquifer by more than 150 feet of
predominantly clay sediments which effectively seal the deep aquifer from reservoir
seepage. Therefore, there would be no environmental impacts to the deep aquifer from
tritium produced by operation of STP 3 & 4.
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Mean Monthly River
Flow [1], [2]

Maximum [3] River
Withdrawal
for Makeup (2 units)

Percent of Mean
Monthly River
Flow Lost to
Maximum
Makeup
(2 units)

Maximum Total
Evaporation Rate (2
units) [1]

Percent of
Average
Flow Lost to
Evaporation

1,150,274

47,489

4.1

49,000

4.3

February

1,455,907

47,489

3.3

49,000

3.4

March

1,281,324

47,489

3.7

49,000

3.8

April

1,225,224

47,489

3.9

49,000

4.0

May

1,642,608

47,489

2.9

49,000

3.0

June

1,919,518

47,489

2.5

49,000

2.6

July

844,642

47,489

5.6

49,000

5.8

August

374,748

47,489

12.7

49,000

13.1

September

787,195

47,489
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49,000
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October

1,103,150
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4.4

November

1,248,562
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49,000

3.9

December

1,100,906

47,489

4.3

49,000

4.5
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Table 5.2-1 Comparison of Colorado River Flows and STP 3 & 4 Cooling Water Flows

[1] All flows in gallons per minute
[2] Reference 5.2-4
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[3] Maximum water withdrawal occurs during normal operations
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Table 5.2-2 Drawdown Inputs for Confined Nonleaky Aquifer Scenario/Operations
Case

1

2

3

4

5

2,500

2,500

2,500

2,500

2,500

0.00076 to
0.00022

0.00076 to
0.00022

0.00076 to
0.00022

0.00076 to
0.00022

0.00076 to
0.00022

Transmissivity [2]
(feet2/day)

4,444

4,444

4,444

4,444

4,444

Time (Days)

3,650

7,300

10,950

14,600

14,600

Flow, Q (gpm)

1,062

1,062

1,062

1,062

500

33 to 37

35 to 40

37 to 41

38 to 42

18 to 20

Distance (feet) [1]
Storage Coefficient [2]

Drawdown at
any potential off-site well
location 2500-foot
distance

Case 1 to 4 - STP 3 & 4 pumping at remaining permit rate (1860 gpm – 798 gpm).
Case 5 STP 1 & 2 pumping at current maximum design yield of 500 gpm for the production wells.
[1]
Section 2.3.2
[2]
Section 2.3.1
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5.3 Cooling System Impacts
This section discusses the impacts of the cooling systems associated with operation of
STP 3 & 4. The different aspects of cooling system impacts are addressed separately
in the following sections:


Intake system



Discharge system



Heat discharge system



Impacts to members of the public

5.3.1 Intake System
Section 3.4 describes the proposed STP 3 & 4 cooling system and its operation.
Subsection 3.4.2.1 provides specifics on the Reservoir Makeup Pumping Facility
(RMPF), which includes a screen intake structure with trash racks, a siltation basin,
traveling screens, and a 1200 cfs pump station. Subsections 5.3.1 and 5.3.2 describe
the impact of the STP 3 & 4 cooling on the aquatic communities of the lower Colorado
River. STP 3 & 4 will rely on the existing Main Cooling Reservoir (MCR) for dissipation
of waste heat, but it will be necessary to increase the normal operating level of the
reservoir by approximately 2 feet (to 49 feet MSL to accommodate STP 3 & 4 [see
Sections 3.3 and 3.4]).

5.3.1.1 Hydrodynamic Descriptions and Physical Impacts
The RMPF supplies makeup water to the MCR to replace water lost to evaporation,
seepage, and blowdown (should it be necessary). At present, two 240 cfs pumps and
two 60 cfs pumps are installed and operational. To support STP 3 & 4 operations, it
would be necessary to install four additional pumps, which would approximately double
the total pumping capacity of the RMPF.
The makeup pumps at the RMPF operate intermittently, as dictated by weather
(patterns of rainfall, both locally and regionally; ambient temperatures), Colorado River
flows, and operational considerations. The MCR is expected to lose up to 23,190 gpm
(average annual value conservatively based on an assumed 100 percent load factor)
to forced evaporation (natural evaporation from the MCR is already accounted for
under Units 1 and 2 and thus is not included for units 3 and 4) with STP 3 & 4 operating
(see Section 3.3). STPNOC projects that the normalized rate of withdrawal of Colorado
River water to replace water losses from the MCR would be 22,799 gpm for normal
STP 3 & 4 operations and 47,489 gpm during maximum (peak) use operations (see
Section 3.3, Table 3.3-1). The discrepancy between projected river makeup and
estimated evaporative losses stems from the fact that there is some groundwater flow
into the reservoir through plant processes.
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5.3.1.2 Aquatic Ecosystems
The species assemblage at the RMPF at a given time is influenced primarily by river
flow, salinity, season, and population dynamics of the individual species. Although it is
theoretically possible to predict the presence of a particular species using correlations
of abundance with any one of these variables, more often than not these, as well as
other, factors interact in complex ways to determine the assemblage of species and life
stages at the RMPF.

5.3.1.2.1 Factors Affecting Entrapment, Entrainment, and Impingement
Aquatic organisms can become entrapped, entrained, or impinged when water is
drawn into the intakes at a flow greater than what they can escape.
Entrapment can take the form of attracting organisms to a relatively restricted area,
such as a long, narrow intake channel, from which they have difficulty escaping due to
behavioral responses to environmental cues. If the animals congregate in a channel,
and environmental conditions (such as concentration of dissolved oxygen) deteriorate
suddenly, the animals may die.
Impingement, in which the organism is physically pressed against the screens, or
entrainment, in which smaller organisms travel in the water column through the
screens, may also lead to destruction of the organism, depending on other factors. The
extent of impingement and entrainment of aquatic organisms at a power plant intake
structure depends on several variables, including the (1) species assemblage and
densities of organisms at the intake at the time of pumping, (2) velocity of flow into the
intake, (3) volume of water withdrawn, and (4) specific design features of the intake
structure and pumps.
The seasonal distribution and abundance of various life stages of important aquatic
species in the lower Colorado River was discussed in Subsection 2.4.2. By and large,
the assemblage of species and densities of organisms found in the vicinity of the
RMPF is under the influence of regional climatic events (in particular, patterns of
rainfall) that are beyond human control. The other three variables are, to one degree
or another, under the control of STPNOC.
Design Features
The location, design, and capacity of power plant intake structures are regulated by
EPA under 40 CFR 401.14 and are required to reflect the Best Technology Available
(BTA) to minimize adverse environmental impacts. The operation of intake structures
at power plants in Texas is permitted and regulated by the Texas Commission on
Environmental Quality (TCEQ), which was delegated authority to administer the Texas
Pollutant Discharge Elimination System (TPDES) by EPA in 1998 (Reference 5.3-1).
STPNOC adhered to principles of BTA in siting and designing the existing RMPF.
Entrapment was precluded by the physical location and design of the intake; the STP
plant has no intake canal or similar structure that would hold fish. As described in the
operation Final Environmental Statement (FES), the intake structure has been
installed “flush” to the river bank with no projecting structures that create eddies and
5.3-2
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countercurrents that would cause entrapment (Reference 5.3-2). Furthermore, the
intake area is equipped with an “escape route” that allows fish to swim back to the river.
Impingement and entrainment were minimized by other design features: (1) the intake
was oriented in such a way as to reduce attractant flows, (2) the approach velocity at
the traveling screens was designed to be 0.5 fps or less, and (3) the RMPF was
equipped with a fish “handling and bypass” system. The EPA evaluated the location,
design, and operation of the plant and issued an National Pollutant Discharge
Elimination System (NPDES) permit in 1985 that explicitly approved the design of the
intake structure, characterizing it as BTA (see Part III, number 10 of NPDES Permit No.
TX0064947, issued October 18, 1985). As discussed earlier, the RMPF was intended
to provide makeup to the MCR for four nuclear units. Thus, the intake for STP 3 & 4
was an integral part of the original design.
The RMPF has a maximum design approach velocity at the traveling screens of 0.5 fps
based on a maximum pumping rate of approximately 538,000 gpm, and at the time of
construction, this represented the BTA (Reference 5.3-3). It should be noted that in
their Final Environmental Statement for Construction of STP 1 & 2, the NRC calculated
a slightly higher maximum approach velocity, 0.55 fps (Reference 5.3-4). The pump
station was designed to house eight pumps, with a total pumping capacity of 1200 cfs
(538,596 gpm) (Reference 5.3-5). However, the site is able to maintain water levels in
the MCR using half of the full complement of pumps (two 107,719-gpm pumps and two
26,930-gpm pumps). The current maximum pumping rate, based on Annual Water Use
Reports for 2001 through 2006 submitted by STPNOC to the TCEQ, is 600 cfs,
(269,298 gpm) (References 5.3-6, 5.3-7, 5.3-8, 5.3-9, 5.3-10, and 5.3-11). To supply
sufficient water to the MCR for four operating units, it would be necessary to complete
the pump installation with adequately sized pumps, restoring the original design
pumping capacity of 1200 cfs (538,596 gpm). The design approach velocity of 0.50 fps
was based on this pumping rate and is not expected to change appreciably with four
units in operation.
Water will be pumped through a shoreline intake system, passed through trash racks,
and through traveling screens with a 3/8-inch (9.5 mm) mesh. The traveling screens
will operate intermittently to coincide with the intermittent withdrawal of river water. Fish
and debris washed from the traveling screens are carried along a sluice which runs the
length of the intake structure. Fish collected on the screens can be returned to the river
via the sluice and a fish bypass pipe (Reference 5.3-5). The point of return is at the
downstream end of the intake structure, approximately 0.6 meter (2 feet) below normal
water elevation, as described in Section 3.4 (Reference 5.3-2).
Operational Features
TPDES Permit No. WQ0001908000 for STP 1 & 2, issued by TCEQ in July 2005,
contains no limits on Colorado River water withdrawals. Withdrawal limits are found in
Certificate of Adjudication 14-5437, which was issued by the Texas Water Commission
(a predecessor agency to the TCEQ) on June 28, 1989, based on water rights granted
in 1974. The Certificate of Adjudication authorized Houston Lighting & Power (HL&P)
to divert and use up to 102,000 acre-feet of water annually from the Colorado River for
industrial purposes (power plant cooling) at a maximum withdrawal rate of 1200 cfs
Cooling System Impacts
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(approximately 540,000 gpm). To the extent feasible, STPNOC has followed internal
procedures to withdraw water at times of high river flow, which has the effect of
reducing impingement and entrainment of important estuarine and marine species,
because high flows push these species downstream. Because evaporative losses and
power demand are highest in late summer, some pumping at these times is
unavoidable. July, August, and September have historically been periods of low flow
in the lower Colorado River, although interannual variability in flow precludes
characterizing any given month as “low” or “high” flow with certainty (Reference 5.312). The Certificate of Adjudication contains the following Special Condition, which the
state of Texas imposed to ensure minimum instream flows in the lower Colorado during
periods of low flow:
“This certificate of adjudication is issued subject to the condition that diversions
from the Colorado River shall be limited to 55% of the flows of the Colorado
River in excess of 300 cfs at the authorized diversion point on the Colorado
River.”
In 1986, the NRC predicted the average annual withdrawal from the river for STP 1 &
2 would be 1.03 × E8 m3 (83,900 acre-feet) (Reference 5.3-2). In recent years
(2001–2006), the annual withdrawal for STP 1 & 2 has averaged approximately
44,423,122 m3 (37,000 acre-feet), which is approximately 44% of the 83,900 acre-feet
the NRC predicted in the FES and 36% of the permitted maximum of 102,000 acre-feet
(References 5.3-6, 5.3-7, 5.3-8, 5.3-9, 5.3-10, and 5.3-11). It appears likely that
makeup for two additional units will be accommodated by the existing RMPF with all
pumps installed, and there would be no need for STPNOC to seek an increase in the
current allocation limit of 102,000 acre-feet/year from the Lower Colorado River
Authority (LCRA).
The withdrawal of 83,900 acre-feet/year of water for STP 1 & 2 was determined to have
minor impacts on aquatic resources (Reference 5.3-12). The withdrawal of up to
102,000 acre-feet/year to maintain levels in the MCR for four units would produce
impingement and entrainment rates approximately 22% higher than those evaluated
by NRC in the operation FES and deemed less than significant (Reference 5.3-2).
However, withdrawal volumes would be substantially lower than 102,000 acre-feet in
high rainfall years, and would never be higher, as the withdrawal limit of 102,000 is a
condition of the Certificate of Adjudication. In any case, entrapment, impingement, and
entrainment impacts would be mitigated by the factors discussed previously in this
section and others listed below (from Reference 5.3-2):






5.3-4

Screens mounted flush with the shoreline to prevent entrapment and lessen the
impact of eddy currents on the downstream end of the intake structure
Free passage of fish between outer trash racks and traveling screens allows fish
that enter outer trash racks to swim downstream and exit the intake structure
Maximizing makeup pumping during periods of high river flow when densities of
important estuarine/marine species are low in the intake area
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Generally low densities of fish in the vicinity of the site intake areas compared to
downstream areas

Previous Conclusions on Design and Operation Features
Because the design of the RMPF is fixed and operation of the pumps would be
bounded by the limits in the permit, impacts of their operation would depend on
distribution and abundance of fish and shellfish in the vicinity of the RMPF. The
remainder of this section discusses fish and shellfish species that could be affected by
operation of STP 3 & 4, emphasizing trends in abundance of important
marine/estuarine species over the 1985–2003 period. These species were the focus
because they are commercially and recreationally important. During periods of high
flow, impingement and entrainment would affect freshwater species such as bluegill,
blue catfish, channel catfish, and common carp that are not as highly esteemed by
commercial and recreational fishermen and are common-to-ubiquitous in large rivers,
ponds, and reservoirs in Texas. The FES for operation of STP 1 & 2 assessed impacts
of RMPF operation on marine and estuarine species exclusively (Reference 5.3-2).

5.3.1.2.2 Aquatic Resources Potentially Present at the Makeup Water Intake
Two relevant sources of information on species assemblages near the STP site are
available: (1) government data on fish and shellfish abundance in Matagorda Bay
collected for general management purposes, and (2) data collected specifically for the
construction FES to address potential impacts of STP 1 & 2 on aquatic resources in
the lower Colorado River. Each of these is discussed below.
Fish and Shellfish Abundance in Matagorda Bay
The National Oceanographic and Atmospheric Administration’s (NOAA’s) Estuarine
Living Marine Resources (ELMR) program was developed to provide a consistent
database of the distribution, abundance, and life history characteristics of important
fish and invertebrates in U.S. estuaries (Reference 5.3-13). Four criteria were used to
select the 44 species included in the Gulf of Mexico database: (1) commercial value,
(2) recreational value, (3) indicator of environmental stress, and (4) ecological value
(References 5.3-13, 5.3-14 and 5.3-15). These criteria are similar to those used to
identify “important species” in the Environmental Standard Review Plan (NUREG1555) (Reference 5.3-16).
Various surveys and programs in Texas have focused on different subsets of the
species considered important in Reference 5.3-14 and Reference 5.3-15, as shown in
Table 5.3-1. Texas Parks and Wildlife Department (TPWD) identified principal fisheries
species in Matagorda Bay (Reference 5.3-17). In a recent summary of recreationally
important fish, Green and Campbell of TPWD found that three species stand out as
prime targets of anglers, as shown in Table 5.3-2 (Reference 5.3-18). The NRC names
important species as well (References 5.3-2 and 5.3-4). For this ER, professional
judgment based on independently collected data served as the basis for selecting
important species potentially affected by plant operations, specifically the RMPF and
the discharge from the MCR.
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An ELMR report by NOAA presented data on the salinity preferences of various life
stages of important fish and shellfish in Matagorda Bay and associated tidal rivers,
including the Lower Colorado River (Reference 5.3-14). Salinity is a major factor
influencing distribution and abundance of estuarine species, particularly during
spawning and early life stages. With the exception of sessile organisms such as
oysters, most adult fish and shellfish (nekton) do not stay in Matagorda Bay, but move
throughout the estuary in response to salinity gradients. One such example is the
movement of estuarine or marine fish upriver during low flow periods when a saltwater
wedge penetrates well into the Colorado River. During such time, the salinity
differential at the bottom and top of the river can be substantial (Reference 5.3-19,
Table 3). Along with the saline wedge come the planktonic larvae of fish and shellfish,
which are generally carried passively along in the water column. The result of these
hydrodynamic movements is that while the location in space cannot always be
predicted for estuarine organisms, the location with respect to salinity gradient is better
known (Reference 5.3-14).
The relative abundance of important fish and shellfish in various salinity zones in the
Matagorda Bay estuary is summarized in Table 5.3.1.2-2 (Reference 5.3-14). The
importance of this profile is that the salinity of the water at the intake of the STP pumps
will determine to a large extent the composition and life stages of species present in
the area. Regardless of which species or life stages are in the estuary at a given time,
high freshwater flows tend to keep many of them from moving up the river as far as the
STP site. Conversely, low river flows, and the concomitant saltwater intrusion, allow
greater movement of estuarine and marine species upriver, where they may come
under the influence of the intake pumps during pumping operations (Reference 5.320). Both estuarine and freshwater species are present at the RMPF (Reference 5.319).
Previous Studies in Lower Colorado River near STP 1 & 2
Additional information on species that may be affected by plant operations, including
freshwater species from upriver, was drawn from References 5.3-2 through 5.3-5, and
5.3-19 through 5.3-21.
HL&P ER 1974: Predictive

In preparing the original ER, HL&P collected phytoplankton, zooplankton,
ichthyoplankton, and nekton in the Colorado River near the intake to support estimates
of entrainment and impingement.

5.3-6
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Salinity and Flow

Although estuarine conditions often prevail at the RMPF, salinities at the intake have
at times been essentially zero. In 1973, it was reported that the water was fresh at the
bottom as well as at the surface, ranging from 0.2 parts per thousand (ppt) in July to
0.4 ppt in October (Reference 5.3-3).
Entrainment of Phytoplankton and Zooplankton

Phytoplankton and zooplankton are easily entrained due to their small size and inability
to swim against the intake flow. The phytoplankton community at the intake was
dominated by diatoms and green algae during the preoperational sampling (Reference
5.3-3). It was estimated that 7 x 1013 individual zooplankton would be entrained each
year. Studies at a similar plant showed that about 12% of those entrained would die of
mechanical damage and the number lost due to intolerance of conditions in the MCR
was not estimated. All phytoplankton and zooplankton entrained were assumed lost to
the Colorado River (Reference 5.3-3).
Entrainment of Ichthyoplankton

Based on the design of the intake structure in 1974, HL&P concluded that all
ichthyoplankton less than 4 inches total length are entrainable (Reference 5.3-3).
Larval menhaden and croaker were identified as most likely to be entrained; cyprinids
and gobies were considered secondary. Few eggs were collected near the intake,
which is consistent with the observation that little spawning occurs in that reach of the
river. In 1974, HL&P estimated that 2.6 million fish eggs and larvae may be entrained
each year, a number too small to cause any population level effects (Reference 5.3-3).
Impingement

Impingement of organisms on the RMPF traveling screens is directly influenced by the
velocity of water moving through the screens. The design of the RMPF at STP 3 & 4 is
for a ≤0.5 fps approach velocity at the traveling screens. Estimates of impingement
presented in the 1974 construction-phase ER for STP 1 & 2 were based on the
assumption that fish and crustaceans were equally distributed in number and weight
throughout the water column near the intake (Reference 5.3-3).
HL&P estimated in the construction-phase ER that 6.25 million fish and crustaceans
(16,100 pounds) would be impinged per year, representing less than 0.03% of the
annual poundage caught in the lower Colorado River and Matagorda Bay. Most of the
species that HL&P predicted would be impinged are commercial or forage species:
white shrimp, river shrimp, menhaden, anchovy, and croaker. Commercial species
impinged accounted for less than 0.1% by weight of landings of fish and shellfish in
Texas (Reference 5.3-3). Based on the 1974 ER, the NRC concluded that
impingement would not have a significant effect on populations of important species in
the lower Colorado River (Reference 5.3-4).
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NUS 1976: Year-Long Field Monitoring

In 1975, STPNOC implemented a two-phase monitoring program to identify species
that may be entrained by or impinged on the intake system (Reference 5.3-20). Phase
1 (April 75-April 76) included 26 sampling dates and several locations upstream and
downstream of the intake, spaced at roughly 14-day intervals. Entrainment predictions
based on direct measures of distribution and abundance of important organisms near
the RMPF are considered representative of low flow conditions in the lower Colorado
River. The NUS monitoring study is summarized in the NRC Operation FES
(Reference 5.3-2).
Based on the physical characteristics of the river and the RMPF, NUS concluded that
the makeup operation would affect an area of the Colorado River represented by the
mid-channel, mid-depth (up to 10 feet) samples and the west bank samples
(Reference 5.3-20). Mean densities of plankton and juvenile organisms were used to
estimate entrainment. Estimates assumed that populations of organisms were
relatively constant for a period of time (unspecified) around the sampling event, and
that organisms were continually replenished at the sampling points by tidal and
freshwater flow. The number of organisms entrained was calculated by multiplying the
standing crop (individuals per cubic foot of river water) by the intake volume for a given
time interval. Other assumptions and parameters of the calculations are given in
Reference 5.3-20. The entrainment predictions were limited to plant operations during
a particular set of low-flow conditions, which prevailed at STP 1 & 2 from August 1975
through March 1976.
Salinity and Flow

The Phase 1 monitoring study was conducted during an unusually dry year when
Colorado River flows were low and estuarine conditions extended up to the STP site.
All but two of the samples (May 6 and August 5) were collected when salinities at the
intake represented estuarine conditions. Throughout the year-long monitoring period,
bottom salinity remained high at the RMPF, ranging from 20.9 ppt in November 1975
to 31.0 ppt in August 1975. Surface salinity at the RMPF reached a maximum of 6.3
ppt on October 1, 1975, and by October 24, surface salinity reached an annual low of
0.8 ppt.
Nekton in the Colorado River (Post-larval, Juvenile, and Adult Invertebrates and Fish)

During Phase 1, post-larval, juvenile, or adult white shrimp, menhaden, anchovy,
croaker, and mullet were most abundant in samples collected from the Colorado River.
These commercially important species were most numerous at stations downriver from
STP. All of these species except menhaden decreased in abundance upriver. Brown
shrimp and blue crabs were sometimes abundant in samples upriver from the STP site
(Reference 5.3-20).
To estimate entrainment at the RMPF, plankton tows were made at various stations
upriver and downriver from the STP site to estimate the standing crop of entrainable
organisms. Estimates of macroplankton and ichthyoplankton are given below.

5.3-8
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Entrainment of Macroplankton

During Phase 1, the most important species in the macroplankton samples were
decapod crustaceans, namely blue crab, white shrimp, and brown shrimp. Estimates
of entrainment were based on densities of megalops of the commercially valuable blue
crab and its congener, the pygmy blue crab, which cannot be distinguished at that
stage, as well as first crab and juvenile stages of the blue crab. Estimates of
entrainment of the shrimps were based on standing crops of post-larval white and
brown shrimp.
Predictions of entrainment during the 8-month low flow period were as follows:


Blue crab: 1.32 × 106



White Shrimp: 6.4 × 103



Brown Shrimp: 4.5 × 103

NUS estimated that in an 8-month period of low river flow, about one million blue and
pygmy blue crab megalops, and about a quarter million blue crab individuals at the first
crab and juvenile stage would be entrained (Reference 5.3-20). Of these, more than
83% would be entrained during August. Entrainment of white shrimp was predicted to
occur exclusively in August, and of brown shrimp, only in March. NUS concluded that
expected losses to entrainment were negligible compared with the millions of pounds
of these species harvested annually in Texas, and the widespread distribution of the
blue crab, white shrimp, and brown shrimp across Gulf of Mexico estuaries (Reference
5.3-20).
Entrainment of Ichthyoplankton

The total estimate of entrainment of ichthyoplankton during the 8-month period was
13,236,233 individuals; more than half of these were expected to be entrained during
August 1975 due to an unseasonably high flow period that resulted in greater than
normal pumping for that month. Normally, river flows are so low in August that little or
no pumping would occur.
The highest densities of ichthyoplankton in samples representing the area of influence
of the RMPF were reported in May–October 1975 and March–April 1976. The most
abundant ichthyoplankton consistently (for more than 3 of the 8 months) in the area
were Gulf menhaden, Atlantic croaker, bay anchovy, and naked goby (Gobiosoma
bosci, which is the most common goby on oyster reefs [Reference 5.3-22]). On August
5, 1975, high river flows and low salinity prevailed at the RMPF, and freshwater drum
and several cyprinids (Family Cyprinidae) occurred in the ichthyoplankton in large
numbers. Freshwater drum larvae were so plentiful on that day that they made up 48%
of the 8-month total of approximately 13 million individuals expected to be entrained.
NUS emphasizes that these results reflect anomalous conditions due to extremely high
August flows and should not be interpreted as typical entrainment scenarios
(Reference 5.3-20).

Cooling System Impacts

5.3-9

Rev. 12

STP 3 & 4

Environmental Report

The Phase 1 entrainment study for STP 1 & 2 estimated that in an 8-month period of
low river flow, the following entrainment of important ichthyoplankton would occur:


Croaker: 3.37 × 106 (more than 90% in December and January)



Menhaden: 1.35 × 106 (86% in September)



Anchovy: 5.44 × 105 (70% in March)



Naked goby: 3.2 × 105 (all months except January and February)

Other infrequently collected ichthyoplankton were reported to be subject to
entrainment at low levels, as follows:


Pinfish (Lagodon rhomboides): 4.04 × 104 (February and March)



Sand sea trout: 1.26 × 104 (February and March)



Striped anchovy (Anchoa hepsetus): 9.78 × 104 (March only)



Gizzard shad: 3.53 × 104 (March only)



Black drum: 3.86 × 103 (March only)



Star drum (Stellifer lanceolatus): 9.6 × 103 (August only)

The entrainment estimates made by NUS during low flow months were about 2.5 times
those predicted in the HL&P ER, largely because lower flow and higher salinity
conditions in the river lead to increases in the density of organisms subject to
entrainment at the RMPF (References 5.3-20 and 5.3-3). Estimated losses of
crustaceans and fish to entrainment reported in NUS were deemed insignificant by
NRC in light of the overall abundance and high reproductive potential of these species
in the Gulf of Mexico (References 5.3-20 and 5.3-2).
McAden et al. (1984 and 1985): Phase 2 -Focused Study of Intake Area

The Phase 2 monitoring (July 1983–December 1984) collected both impingement and
entrainment samples. Impingement samples were taken at the traveling screens
during filling of the MCR from July to September 1983, and again the following
September. Each week during the sampling period, samples were taken at two
screens for three 30-minute periods over a 24-hour period (roughly every 8 hours).
To document entrainment of organisms, ichthyoplankton samples were collected in the
Colorado River in the immediate vicinity of the RMPF (at sampling station 2,
established during Phase 1). Samples were collected at three depths using a 0.5 mm
mesh conical plankton net, and both stationary sets and oblique tows were used.
Methods were the same as used during Phase 1 sampling (References 5.3-19 and 5.321). Mid-depth samples from mid-channel locations were used to estimate
entrainment, consistent with methods developed during Phase 1 (Reference 5.3-20).
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Ichthyoplankton samples were also collected from the sedimentation basin. However,
sampling difficulties prevented any collections from mid-depth locations, making
comparisons of little value. Sedimentation basin samples are not discussed here.
Salinity and Flow

During the 3-month sampling period, salinity at the mid-depth (about 10 feet) sampling
location in the Colorado River ranged from 0.3 ppt in late July to 20.7 ppt in early
August. Average Colorado River flow ranged from 492 cfs on July 13, 1983 to 2076 cfs
on August 10, 1983.
Nekton (Post-larval, Juvenile, and Adult Invertebrates and Fish)

During the first year of Phase 2 sampling (July 1983 to June 1984), six shrimp species,
two crab species, and a crayfish species were collected in seine and trawl samples at
Station 2, in the vicinity of the STP RMPF (Reference 5.3-19). During the single
sampling event in September 1984, one additional shrimp (Palaemonetes pugio) was
collected by seine, and another (Penaeus duorarum) was collected on the revolving
screens of the RMPF, but not by seine or trawl (Reference 5.3-21).
During the first year of Phase 2 sampling (July 1983 to June 1984), 30 species of fish
were collected near the RMPF by trawl or seine; the large majority was estuarine or
marine. Only four of the 30 fish were freshwater species (Reference 5.3-19). During
the single sampling event in September, 1984, no fish or crustaceans were collected
by trawl because dissolved oxygen concentrations at the bottom were thought to be
too low to support these species. Seine collections yielded 20 species of fish, but only
one (Lepisosteus occulatus, the spotted gar) lives in freshwater. Seine collections
included eight estuarine/marine fish not collected in the previous year.
Entrainment of Macroplankton and Ichthyoplankton

During the Phase 2 study of ichthyoplankton abundance and entrainment, standing
stocks of macroplankton and ichthyoplankton were measured using plankton tows, as
described in Reference 5.3-14. To maintain consistency with Phase 1 data,
entrainment estimates were based on mid-channel, mid-depth samples collected at
station 2, near the RMPF. The number of individuals (per 100 cubic meters of Colorado
River water) collected over a 24-hour period was multiplied by the volume of water
pumped over the same period (Table 5.3-3). The number of macroplankton entrained
over 24 hours ranged from about 1 million individuals in late July 1983 to more than 54
million individuals in mid-September 1983. More than 50 species of macroplankton
were collected; most common were zoeae of Callianassa (ghost shrimp) and
Rhithropanopeus harrisii. Jellyfish medusae were abundant in some samples and
completely absent in others (References 5.3-19 and 5.3-21).
Estimates of ichthyoplankton entrainment also varied across the sampling periods,
with a low of about 13,000 in September 1984 and a high of 553,000 in July 1983
(Table 5.3-3). In fact, the same sampling period yielded the lowest estimate of
macroplankton entrainment and the highest estimate of ichthyoplankton entrainment
(Table 5.3-3). The authors attributed the elevated ichthyoplankton entrainment levels
to high densities of the bay anchovy. Bay anchovies were particularly abundant in
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samples in July 1983, when low salinities were observed from the surface to bottom of
the river (Reference 5.3-19). Low salinity (as low as 0.2 ppt) apparently stressed the
bay anchovies, making them more vulnerable to capture, and inflated abundance
estimates for this species (References 5.3-19 and 5.3-2). Other ichthyoplankton that
occurred frequently in the samples were several species of goby (Gobionellus
boleosoma, G. hastatus, and Gobiosoma bosci). Caranx hippos, Gobiosoma
robustum, and an unidentified centrarchid occurred in one sample each (References
5.3-19 and 5.3-21).
Impingement of Crustaceans and Fish

Impingement of macroinvertebrates and fish was monitored in 1983–84 during the
filling of the MCR and again on a single date in September 1984 (References 5.3-19
and 5.3-21). Impingement was greatest in mid-July, when an estimated 14,976
crustaceans and fish were impinged over a 24-hour period (Table 5.3-4). The
September 1984 estimate was the lowest (2880 individuals over a 24-hour period).
The most commonly impinged macroinvertebrate was the blue crab, which was
collected during all impingement sampling events (Table 5.3-4). In addition, six shrimp,
including four palaemonids and two penaeids, were impinged. Of these, the Ohio
shrimp was the most often impinged.
A total of three individual fish were collected in impingement samples during the
1983–1984 monitoring studies. Two were estuarine fish (inland silverside and crevalle
jack) and one was a freshwater fish (green sunfish). The September 1984
impingement sampling yielded no fish.
Conclusions of Monitoring

The NRC concluded that losses of important aquatic species due to entrainment at the
RMPF for STP 1 & 2 would be “insignificant” for the following reasons:








Only a small portion of the lower Colorado River population of a species would
occur near the intake, and only 10% of those present at the intake would be actually
entrained
The Lower Colorado River tidal reach does not provide unique habitat or services
to estuarine or marine organisms, it is one of many similar tidal rivers on the Gulf
Coast
The commonly entrained organisms (anchovy, menhaden, croaker, blue crab) are
ubiquitous and abundant along the Gulf of Mexico
Due to water allocation permit conditions, most withdrawals would occur during
high river flows when the assemblage is mostly freshwater (Reference 5.3-2)

The NRC concluded that effects of impingement on lower Colorado River fish and
shellfish would be “minor,” based on the following rationale:
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Because absolute densities of organisms are low at the intake, low absolute
numbers would be impinged
The intake design limits impingement, the timing of the pumps would limit
impingement of young of the year (assuming low withdrawals from July to
September, when young are present), and use of upper strata river water would
limit impingement of estuarine organisms in the salt wedge
The Lower Colorado River is not a unique nursery habitat for any species
Menhaden, croaker, anchovy, and mullet are ubiquitous and abundant (Reference
5.3-2)

Main Cooling Reservoir

Records of fish caught in the MCR provide a partial list of species that have survived
entrainment and are tolerant of the temperature and salinity regimes in the reservoir.
In a September 1994 catch and release fishing tournament for employees, the most
commonly caught species were redfish (red drum) and catfish (presumably blue
catfish, but tournament records did not differentiate among catfish species); other
species landed included black drum, common carp, and largemouth bass. One
specimen each of gar, croaker, and Southern flounder was reported.
STPNOC is currently undertaking a study to characterize the relative abundance of fish
species in the MCR (see Section 6.5). Although intended primarily to gather
information on the distribution and abundance of juvenile and adult fish in the reservoir,
this study is also expected to yield useful information on survival of fish entrained at
the RMPF. The study will not provide a comprehensive list of species entrained,
because most estuarine species that are entrained will not survive in the MCR. Some
species that could survive in the MCR may be entrained in such low numbers that they
are not detected during the survey. However, the presence of a species in the MCR
could provide additional insights on differential vulnerability of fish species to
entrainment at the RMPF.
Relevance of Previous Entrainment and Impingement Studies to STP 3 & 4

Impacts to aquatic biological resources from STP 1 & 2 were judged to be SMALL and
acceptable (Reference 5.3-2). Because no threatened or endangered aquatic species
occur in the vicinity, none would be impacted by plant operations (Reference 5.3-2).
The RMPF was designed originally to serve four units, so no additional design
modifications are required for this project. The intake bays, fish screens, trash racks,
and bypass system are already operational for STP 1 & 2. The refurbishment of the
RMPF to accommodate STP 3 & 4 will consist primarily of installing new pumps and
traveling screens in existing pump bays. Impacts to aquatic species from the operation
of STP 3 & 4 will be SMALL.
The RMPF proposed for the new units at STP 3 & 4 will presumably be in compliance
with Section 316(b) of the Clean Water Act by virtue of the fact that it has “reduced flow
commensurate with (a) closed-cycle re-circulating system” (69 FR 131, July 9, 2004,
page 41592). This is one of the “compliance alternatives” a facility may select to
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demonstrate that it has installed the BTA for minimizing adverse impacts of CWIS (69
FR 131, July 9, 2004). However, the EPA’s determination of BTA is one of the
provisions of the Phase II regulation that is being challenged in court, which led the
EPA to suspend the regulation in March 2007 (Reference 5.3-23). Regardless of the
outcome of the legal challenge to the EPA rule, the STP intake system is expected to
be in compliance with Section 316(b) because of its closed-cycle design. As stated in
the rule, “any facility that reduces its flow to a level commensurate with a closed-cycle,
recirculating cooling system meets the performance standards in today’s rule because
such a reduction in flow is deemed to satisfy any applicable impingement mortality and
entrainment performance standards for all water bodies” (69 FR 131, July 9, 2004,
page 41601).
In a June 27, 2007 letter, TCEQ stated, “…we have reviewed the information you
submitted and based on our best professional judgment, we consider your facility to be
a closed-cycle recirculating system (Reference 5.3-45). We also concur that the Main
Cooling Reservoir (MCR) at your facility does not meet the definition of water in the
state.”

5.3.1.2.3 Long-Term Regional Evidence of No Significant Impact
Virtually all available data on fish and invertebrate abundance in Matagorda Bay
illustrates that most species show significant variability from year to year, as is typical
in estuaries nationwide (Reference 5.3-24). In a complex analysis of the effect of the
diversion of the lower Colorado River on epifauna in Matagorda Bay, Wilbur and Bass
concluded that “the background level of interannual variability is so great for most
species that a substantial and sustained change in abundance would have had to
occur to suggest that it resulted from the diversion” (Reference 5.3-17). Variability in
species assemblages and abundance is influenced by significant regional conditions
such as a major flood in 1992 and a severe drought in 1996 (Reference 5.3-24).
To predict the impact of pumping associated with STP 3 & 4, it is useful to look
retrospectively at effects on fish and shellfish populations that may be attributed to
pumping for STP 1 & 2. No population data is routinely collected on fish in the lower
Colorado River. However, long-term catch data in Matagorda Bay shows that
populations of most commercial, recreational, and forage species have either
remained stable or increased over the past two decades since STP 1 & 2 became
operational. Selected analytical studies are referred to in References 5.3-17, 5.3-24,
and 5.3-25.
The U.S. Army Corps of Engineers (USACE) diverted the lower Colorado River into the
eastern arm of Matagorda Bay in 1991 to create habitat, increase nutrients, and
moderate salinity. The overall goal was to improve fisheries productivity. Wilbur and
Bass evaluated several long-term data sets that included fisheries abundance in
various parts of the bay before and after the diversion (Reference 5.3-17). The
expectation was that the diversion would be shown to have had a significant positive
effect on at least some important species, such as white shrimp, brown shrimp, blue
crab, croaker, anchovy, or menhaden. However, none of the data sets indicated
significant shifts in species abundance, despite substantial habitat changes, such as
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the growth of a deltaic marsh at the end of the diversion cut. This study points out that,
relative to other Gulf of Mexico estuaries, the Colorado River has a small average
discharge (76.5 m3/s) compared with the size of Matagorda Bay (1070 km2). In fact,
when the flow is less than 14 m3/s (500 cfs), as measured at the Wharton gauge
station located upstream of STP, there is no discharge from the Colorado River. The
authors noted that there were no diversion-related differences in abundance for any
important species monitored by TPWD, and that blue crab and shrimp landings “did not
exhibit any unusual deviations from historical interannual variability” (Reference 5.317).
If a major diversion and habitat creation project did not elicit a population-level
response from key species, it is unlikely that the relatively minor withdrawals of
makeup water at the STP site will negatively impact these species.
The TPWD Coastal Fisheries Division samples the nine major bay systems in Texas
to monitor the relative abundance of fish and shellfish. Their samples are independent
of fisheries pressures, which can skew data away from representing ecologically
relevant abundances. Trends in relative abundance of important species in East
Matagorda Bay, Matagorda Bay, and the entire Texas coast are presented in Table
5.3-5 for several sample types: (1) gill nets in spring, (2) gill nets in fall, (3) bag seines,
and (4) trawls (Reference 5.3 25).
The data clearly shows that populations of fish and shellfish in the Matagorda Bay
estuary, and, by extension, the tidal reaches of the lower Colorado River, have either
remained stable or increased since 1985 (Reference 5.3-25). This pattern holds even
for species that have experienced a decline statewide, such as blue crab and white
shrimp. The NRC prediction that the amount of entrainment and impingement that
would occur at the STP 1 & 2 intake would be insignificant has been supported
(Reference 5.3-2). No evidence of adverse impacts of water withdrawals by STP 3 &
is shown.
A cooperative group of several Texas government agencies including LCRA, TPWD,
TCEQ, and the Texas Water Development Board (TWDB), prepared an independent
analysis of the long-term fisheries-independent data collected by TWPD in Matagorda
and East Matagorda Bays (Reference 5.3-24). The study concluded that the current
health and productivity of Matagorda Bay is generally good, and gave as evidence the
approximately $63 million that Matagorda Bay generates annually in commercial
seafood harvests, and the $115 million annually the bay contributes to the sport fishing
industry (Reference 5.3-24). The current freshwater inflows have helped maintain the
health and productivity of the bay, although the study acknowledges that a host of
complex factors that are not yet fully understood interact to affect the overall
productivity of the bay.
The LCRA study provides a summary of the economic value of the ecological services
provided by Matagorda Bay, with particular reference to its role as habitat for estuarinedependent fish and shellfish. For example, commercial fishermen in Texas landed an
estimated 95.2 million pounds of fish, shrimp, crabs and oysters in 1999. Shrimp are
the most valuable resource along the Texas coast, accounting for 81% of the harvest
Cooling System Impacts

5.3-15

Rev. 12

STP 3 & 4

Environmental Report

and 88% of the dockside value in 1999 (Reference 5.3-24). Commercial shrimpers in
the Matagorda Bay system landed one-fourth of the total shrimp catch from all Texas
bays, representing 27% of the dockside value, on average, from 1995 to 1999 (total
dockside value was 219 million in 1999 dollars). As reported by LCRA, a Texas A&M
University study in 1995 estimated that the Matagorda estuary contributed 1847 jobs
and $71.86 million to commercial fishing (gulf and bay). Since the study was published,
both landings and economic impact have increased (Reference 5.3-24).

5.3.1.3 Conclusions
NRC assessed impacts of the STP 1 & 2 cooling water intakes in the Final
Environmental Statement Related to the Operation of STP 1 & 2 (Reference 5.3-2).
NRC concluded that “entrainment impacts appear insignificant when the entire Gulf of
Texas coast populations are considered.” With regard to lower Colorado River
populations, the NRC observed that “there may be considerable variation in the
numbers and kinds of species entrained from year to year” due to annual variation in
river flow, salinity, and natural population fluctuations. Having said this, the NRC
concluded that “entrainment losses…will not constitute a significant impact to their
respective populations” because:








A relatively small percentage of organisms passing the intake would be potentially
affected and an even smaller percentage of the biota of the entire lower Colorado
River would be potentially affected
The lower Colorado River did not appear to be a unique nursery area for estuarinemarine organisms
The species primarily affected were ubiquitous and abundant along the Texas and
Gulf coast
Most makeup water withdrawal would occur during periods of high river flow when
densities of important estuarine-marine organisms are low in the area of the STP
3 & 4 intake

With respect to impingement, the NRC determined that operation of the RMPF “will
result in only minor impingement effects on biota in the Colorado River in the vicinity of
the intake structure.” The NRC staff based this on the following facts:






The densities of fish and shellfish near the site are low compared to downstream
areas
The lower Colorado River was not a unique nursery area for estuarine-marine
organisms
Species expected to be most affected (e.g., Gulf menhaden, croaker, bay anchovy,
striped mullet) were ubiquitous and abundant along the Texas and Gulf coasts

As discussed previously in this section, the only major change that will be required to
the RMPF to support STP 3 & 4 will be the installation of pumps in existing but currently
unused pump bays. Because there will be no change in the configuration of the RMPF
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(other than installing pumps and traveling screens) and there will be no significant
change in intake velocity, the major difference with respect to entrainment and
impingement will be the total volume of water pumped annually. The NRC’s
assessment of impacts in 1986 for STP 1 & 2 operations assumed that 83,900 acrefeet would be withdrawn (“diverted”) per annum (Reference 5.3-2). With two additional
units online, the volume of water pumped annually could approach (but not exceed)
102,000 acre-feet, the permit limit. Although entrainment and impingement losses are
likely to be somewhat higher than projected by the NRC in its FES for operation, the
NRC’s conclusions relative to SMALL impacts of entrainment and impingement appear
to remain valid. These conclusions have been substantiated by long-term monitoring
studies conducted by the state of Texas that suggest that important populations in
Matagorda Bay and the lower Colorado River are stable, if not expanding.
These long-term studies indicate that operation of the RMPF at STP 3 & 4 has had no
measurable impact on any important species in the area. The addition of pumps for
STP 3 & 4 is not expected to significantly affect the distribution or abundance of
populations of important species in the area, or to cause any measurable communitylevel perturbations. Effects on important aquatic resources will be SMALL.

5.3.2 Discharge Systems
The Final Plant Discharge, which is the existing blowdown facility on the Colorado
River, is described in Subsection 3.4.2.1. Designed to reduce total dissolved
concentrations in the MCR, it has been used (tested) only once, in 1997. Acceptable
water quality has been maintained by selective diversion from the Colorado River
during periods of high flow (Reference 5.3-26).

5.3.2.1 Thermal and Physical Impacts
Effluent is discharged from the MCR through Outfall 001 to Segment No. 1401
(“Colorado River Tidal”) of the lower Colorado River; the designated uses in Segment
No. 1401 are contact recreation and high aquatic life use (Reference 5.3-27). Water
quality in high aquatic life use waters is expected to be adequate to support high biotic
diversity, high species richness, and a high degree of habitat diversity (Reference 5.327).
The current TPDES permit (No. WQ0001908000, issued July 21, 2005) limits the
average daily discharge to the Colorado River to 144,000,000 gallons per day. Outfall
001, the only outfall that discharges to the Colorado River, is equipped with a diffuser
to enhance dilution at the point of discharge. Potential thermal, physical, and chemical
effects of the discharge on aquatic resources are discussed in the sections that follow.
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5.3.2.2 Aquatic Ecosystems
5.3.2.2.1 Thermal Effects
Section 3.4 describes the cooling system proposed for STP 3 & 4. As discussed in
Section 3.4, blowdown will be directed to the Colorado River via the existing blowdown
structure, which includes a 1.1-mile-long discharge line that extends downstream
along the west bank of the river and is equipped with seven discharge ports. One or
more of the ports may be “valved” open, depending on river flows, to promote rapid
mixing of the effluent (Reference 5.3-2).
The original NPDES permit (No. TX0064947) for STP 1 & 2, issued by the EPA in 1985,
contained requirements on the number of discharge ports that must be opened, given
a range of blowdown flow rates, but these port control requirements were removed
from the permit when the state of Texas assumed responsibility for the NPDES
program. However, STPNOC procedures direct operators to open two to seven
blowdown valves, depending on blowdown rate. STPNOC also prescribes a range (80
to 308 cfs) of allowable blowdown rates.
Based on cooling system design and STP 1 & 2 operating experience, it is anticipated
that it will be necessary to discharge from the MCR periodically to reduce levels of
dissolved solids in the MCR. Blowdown flows will range from 80 to 308 cfs, depending
on flows in the Colorado River. The current TPDES permit for STP 1 & 2 contains limits
on daily average (95°F) and daily maximum (97°F) discharge temperatures, limits that
are anticipated to be extended to the new units as they are based on state water quality
standards. The current TPDES permit also stipulates that the discharge from Outfall
001 shall not exceed 12.5% of the flow of the Colorado River at the discharge point and
prohibits discharges from Outfall 001 when flow in the Colorado River adjacent to the
plant is less than 800 cfs. Because the blowdown flow will be no more than 12.5% of
the Colorado River flow (and under normal circumstances will be an even smaller
percentage) the effect on temperature downstream in the Colorado River will be
negligible, and limited to an area in the immediate vicinity of the blowdown line. No
recirculation of heated effluent is expected.
In 1975 and again in 1986, the NRC concluded that potential thermal impacts to
aquatic organisms in the Colorado River from operation of STP 1 & 2 would be limited
to the area immediately adjacent to the blowdown diffuser ports (References 5.3-2 and
5.3-4). Assuming STP 3 & 4 are held to the same TPDES permit limits and conditions
with regard to blowdown (i.e., blowdown flow no greater than 12.5% of Colorado River
flow; two to seven discharge port valves open, depending on blowdown rate), thermal
impacts to aquatic biota will continue to be SMALL and will not warrant mitigation
(beyond the measures already in place).
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5.3.2.2.2 Chemical Effects
TPDES Permit No. WQ0001908000 allows a daily average pH of 6.0, and a daily
maximum of 9.0. The permit also allows a daily chlorine limit of up to 0.05 mg/L.
Discharges to the Colorado River will occur only from the MCR. Inputs to the MCR
include precipitation, makeup water from the Colorado River, and TPDES permitted
discharges from other operations on site (including a mixture of low flow previously
monitored effluent, treated sanitary sewage, storm water, and UHS cooling tower
blowdown) (Reference 5.3-28). Additional details on the effluent are in Section 3.3.
Dissolved solids make up the majority of the waste discharged into the MCR. Both the
construction and operation Environmental Reports for STP 1 & 2 and the NRC
construction and operation FESs predicted it would be necessary to periodically blow
down the STP 1 & 2 MCR to reduce the buildup of salts and solids (References 5.3-2,
5.3-3, 5.3-5, and 5.3-4). However, it has not been necessary to routinely discharge
from the MCR. Acceptable water quality has been maintained by selective diversion
from the Colorado River during periods of high flow (Reference 5.3-9). STP 1 & 2 has
discharged to the Colorado River from the MCR only once in nearly 20 years of
operation, in 1997.
The existing MCR will serve both STP 1 & 2 and STP 3 & 4. The addition of STP 3 &
4 is expected to increase the frequency of blowdown from the MCR to the Colorado
River. The FES for operation of STP 1 & 2 assessed impacts of dissolved inorganic
chemical substances (measurable as dissolved solids) from the MCR on the water
quality of the Colorado River and concluded that the overall effects of reservoir
blowdown would not be significant due to dilution by the Colorado River flow
(Reference 5.3-2).
This would hold true for STP 3 & 4 as well, because the TPDES requirement that the
blowdown flow not exceed 12.5% of the river flow implies a minimum dilution factor of
8 which would continue to be true for operation of four units. Any discharge of dissolved
solids will mix quickly with the larger freshwater flow of the Colorado River. Therefore,
impacts of dissolved chemical discharges to aquatic communities will be SMALL and
will not warrant mitigation.

5.3.2.2.3 Physical Effects
As discussed in the previous sections, TPDES Permit No. WQ0001908000 stipulates
that blowdown flow cannot exceed 12.5% of the post-diversion flow of the Colorado
River. Once the acceptable blowdown rate has been calculated by subtracting the
amount diverted at the RMPF from the flow at Bay City USGS gauging station, an
appropriate number of blowdown valves are opened and the blowdown is released.
The maximum amount of blowdown that can be released is 308 cfs, which corresponds
to a river flow of 2464 cfs.
The FES for construction of STP 1 & 2 assessed blowdown-induced scouring of the
seven-port diffuser at blowdown rates of 0 to 308 cfs, and concluded that scouring
would be limited to a few feet downstream of each port and would have no significant
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adverse impacts on lower Colorado River biota (Reference 5.3-4). Assuming STP 3 &
4 are held to the same TPDES permit limits relative to blowdown and adhere to the
same guidelines, blowdown-induced scouring should be SMALL and impacts to biota
limited to some scouring in the immediate vicinity of the blowdown line (Reference 5.34). Physical impacts to aquatic communities will therefore be SMALL and will not
warrant mitigation.

5.3.3 Heat Dissipation Systems
This section describes the impacts of the heat dissipation system during operation of
STP 3 & 4, including the impacts of heat dissipation on the atmosphere and on
terrestrial ecosystems. Consideration is given to potential atmospheric phenomena
resulting from operation of this heat-dissipation system and the significance of the
potential environmental impacts on terrestrial ecosystems and human activities in the
STP site vicinity.

5.3.3.1 Heat Dissipation to the Atmosphere
As described in Section 3.4, a closed-cycle cooling system will be used for STP 3 & 4,
using the existing MCR. Additionally, mechanical draft cooling towers will be
constructed to assist in heat load dissipation and serve as the UHS. Thermal
discharges resulting from plant systems will be to the MCR and to the atmosphere.
During normal operating conditions, most of the heat load from STP 3 & 4 will be to the
MCR, and each of the towers would operate at one-half capacity. The cooling towers
would operate at full capacity during emergency reactor shutdown.
Main Cooling Reservoir
The plume from a cooling pond like the MCR would either exist as a ground level fog
over the pond that will evaporate close to the edge of the pond, or lift to become stratus
for moderate to calm wind conditions. Elevated plumes and the associated shadowing
would not be expected from the operation of the MCR. NUREG-1555 concludes that
drift from a cooling pond or lake would not need to be considered. Therefore, only
fogging and the associated icing impacts are considered for the operation of the MCR.
Mechanical Draft Cooling Towers
Cooling towers evaporate water to dissipate heat to the atmosphere. The evaporation
is followed by partial recondensation which creates a visible mist or plume. The plume
creates the potential for shadowing, fogging, icing, localized increases in humidity, and
possibly water deposition. In addition to evaporation, small water droplets are blown
out of the tops of the cooling towers. The water droplets are referred to as drift and can
deposit water and dissolved salts on vegetation and surfaces.
For STP 3 & 4, STPNOC modeled the impacts from fogging, icing, shadowing, and drift
deposition using the Electric Power Research Institute’s Seasonal/Annual Cooling
Tower Impact (SACTI) prediction code. This code incorporates the modeling concepts
presented by Policastro et al., which were endorsed by the NRC in NUREG-1555
(References 5.3-29 and 5.3-16). The model provides predictions of seasonal and
annual cooling tower impacts from mechanical or natural draft cooling towers. It
5.3-20

Cooling System Impacts

Rev. 12

STP 3 & 4

Environmental Report

predicts average plume length, rise, drift deposition, fogging, icing, and shadowing,
providing results that have been validated with experimental data (Reference 5.3-29).
Engineering data for the ABWR was used to develop input to the SACTI model for
normal operations. The SACTI model simulated two identical cooling towers, each with
a maximum heat rejection rate of 30.5 MW and a maximum circulating water flow of
43,101 gallons per minute. The cooling towers are located south of each unit. The
cooling tower height would be 119 feet. Three cycles of concentration were assumed
for the analysis. The meteorological data was from the STP 1 & 2 meteorological tower
for the years 1997, 1999, and 2000, and from the National Climatic Data Center for the
same years from the Palacios Municipal Airport (Reference 5.3-30). Additional
physical and performance characteristics of the mechanical draft cooling towers during
normal operations would be as follows:
Parameter

Value

Number of cooling towers

2

Tower width

52 feet

Tower length

284 feet

Diameter of individual fan outlet

28.3 feet

Number of fans per cooling tower

63

Cooling tower height (above surface elevation)

119 feet

Surface elevation (above MSL)

34 feet

Design duty

30.5 MW

Maximum drift rate (percentage of circulating water flow 0.005%
rate)
Circulating water flow rate

43,101 gpm

Cooling range

14.4°F

Approach

9.7°F

Dry bulb temperature

115°F

Wet bulb temperature

85.3°F

Air flow rate per fan

923,200 cubic feet
per minute

Cycles of concentration

3

Salt (NaCl) concentration

800 mg/L
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5.3.3.1.1 Length and Frequency of Elevated Plumes for Mechanical Draft Cooling
Towers
The SACTI code calculated the expected plume lengths by direction for each season
for the combined effect of the two mechanical draft cooling towers. The plumes would
occur in all compass directions. The average plume length and height was calculated
from the frequency of occurrence for each plume based on the distance from the tower.
The median plume length and height is the distance where half of all the plumes would
be expected to be shorter than that distance.
The average plume length would range from 0.2 miles in the summer season to 4 miles
in the winter season. The annual prediction for the average plume length is 3 miles
from the cooling towers. The median plume length would be less than two tenths of a
mile for each season and annually. The average plume height ranges from 110 feet in
the summer season to 720 feet in the winter season. The annual prediction for the
average plume height is 180 feet. The median plume height would be 66 feet in every
season. The annual prediction for the median plume height would also be 66 feet. The
plume would extend beyond the site boundary for a maximum of 30 hours during the
winter season to the north of the cooling towers. The annual prediction for the time that
the plume extends beyond the site boundary was 43 hours per year in the northnorthwest direction.
The plumes from the cooling towers would occur in each direction of the compass and
would be spread over a wide area, reducing the time that the plume would be visible
from any particular location. The average plume lengths would be short and would not
be long enough to reach the site boundary in most directions. Due to the varying
directions and short average plume height and length, impacts from elevated plumes
would be SMALL and not warrant mitigation.
As modeled, plumes from the mechanical draft cooling towers would be as follows:
Winter
Predominant direction

5.3-22

Spring

Summer

Fall

Annual

North

Northnorthwest

North

South

Average plume length (miles)

0.44

0.23

0.17

0.37

0.30

Median plume length (miles)

0.12

0.12

0.12

0.12

0.12

Average plume height (feet)

720

140

110

230

180

Median plume height (feet)

66

66

66

66

66

Maximum hours the plume
extends beyond the site
boundary

30

9

1

11

43

Direction of maximum time
plume extends beyond site
boundary

North

Northnorthwest

Northnorthwest

Northnorthwest

Northnorthwest

South
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5.3.3.1.2 Ground-Level Fogging and Icing
Main Cooling Reservoir
The MCR is an approximately 7000 acre cooling pond that was originally designed to
serve as the heat removal system for four nuclear power reactors. Only two of the four
originally proposed nuclear power reactors were constructed, and these two reactors
(STP 1 & 2) use the MCR for cooling. STPNOC has proposed to construct two ABWR
reactors at STP. These new reactors (STP 3 & 4) would also use the MCR for heat
removal. Although the MCR was designed for four reactors, the additional heat load
from the new units would increase the potential for fogging from the MCR.
A fog monitoring program was initiated before the operation of STP 1 & 2 to assess the
impact of operation of the MCR on local meteorology. The monitoring program was
conducted in two phases. Phase I (pre-operation) began in May 1987 and continued
for one year collecting data before the August 1988 commercial operation of STP Unit
1. Phase II (post-operation) began in June 1989 after commercial operation of STP
Unit 2 and continued for one year until June 1990. Fog monitoring was accomplished
by operation of two visibility meters. One visibility meter was located on FM 521
approximately one mile northwest of STP 1 & 2. The second visibility meter was
located approximately 11 miles west-southwest of STP 1 & 2 to serve as a control site.
The pre-operational monitoring results totaled 229 hours per year for the FM 521
monitoring station and 163 hours per year for the control monitoring station. The
increase in actual hours of fogging was 33 hours for the FM 521 monitoring station and
56 hours per year at the control monitoring station. The control monitoring station
resulted in a greater increase in fogging events, indicating an overall increase in
natural fog occurrence in the area during the period of the monitoring program. The
results of the fog monitoring program do not indicate that the presence of the MCR
significantly increases the fog occurrence over the naturally occurring fog for
STP 1 & 2.
To determine the increase in fogging potential once STP 3 & 4 becomes operational,
the MCR was modeled using the Gaussian Plume Model to determine the downwind
plume concentrations of moisture from MCR water evaporation. Inputs for the
Gaussian Plume Model include the receptor height, release height, source strength,
wind speed, and vertical and lateral plume dispersion parameters. The vertical and
lateral plume dispersion parameters were functions of downwind distance and stability
class. The MCR was approximated as a square with each side being 5322-meters
long, which corresponds to the square root of the pond area. Because of the size of
the MCR in relation to the receptor location, the Gaussian Plume model, which is for a
point source, was generalized to describe an area source. The generalization was
calculated by integrating the point source solution over the pond area.
Daily evaporation rates in inches were provided from the MCR Thermal Calculation.
The MCR Thermal Calculation predicts the water consumption from two unit (existing
units) and four unit (existing units plus the proposed new units) operation. One of the
outputs of this study is the daily evaporation rates. Values of daily evaporation for both
the two unit operation and four unit operation at 93% and 100% load factors were
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provided. The daily evaporation for two and four unit operation at 100% load factor was
converted to hourly evaporation rates using the hourly wind speed and relative
humidity. Those hourly rates served as the source term in the model. The 100% load
factor was assumed for conservatism.
The meteorological data used in the analysis was the same as the data used in other
sections of the ER. The data was collected onsite from the STP 1 & 2 meteorological
tower for the years 1997, 1999, and 2000. This data included the wind speed, wind
direction, and stability class. Additional data was acquired from the National Climatic
Data Center for the Palacios Municipal Airport. This data, also for the years 1997,
1999, and 2000, included the dew point temperature and the dry bulb temperature. The
relative humidity of the ambient air was calculated from the dry bulb temperature and
the dew point temperature.
There were two receptor locations identified, Receptor 1 is 500 meters north of the
edge of the MCR on FM 521. Receptor 2 is 1800 meters north of the edge of the MCR
along FM 521 where the road arcs around STP 1 & 2. These are expected to be the
most sensitive locations to fogging events because of the proximity of these locations
to the MCR and because they are in the predominant wind direction. Impacts at these
receptor locations would bound any impact at other receptor locations. Because of the
size of the MCR, wind blowing from multiple directions could pass over the MCR and
reach the receptor locations. For this reason, any wind direction northward from East
to West was assumed to pass over the MCR and reach the 500 meter receptor
location, and any wind direction northward from Northeast to Northwest was assumed
to pass over the MCR and reach the 1800 meter receptor location. The receptor
locations were also assumed to be at the ground elevation of STP 1 & 2. The berm
around the MCR is approximately 37 feet above the elevation of STP 1 & 2. Therefore,
the plume would be released at a higher elevation than the receptor, and this elevation
difference is accounted for in the model.
The number of times that the wind was blowing in one of the receptor locations for the
entire meteorological period is provided in Table 1. The wind direction is toward
Receptor 1 for 64 percent of the year and toward Receptor 2 for 47 percent of the year.
This confirms that any impacts observed at these receptor locations would bound other
receptor locations. Since the meteorological data was for three years, the total was
divided by three to get an average annual number of hours that the wind direction is
toward one of the receptors.
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Table 1. Number of hours that the wind direction is towards a receptor.

Month

Total
number of
hours that
the wind
direction is
toward
Receptor 1

Annual
number of
hours that
the wind
direction is
toward
Receptor 1

Percentage
of time that
the wind
direction is
toward
Receptor 1

Total
number of
hours that
the wind
direction is
toward
Receptor 2

Annual
number of
hours that
the wind
direction is
toward
Receptor 2

Percentage
of time that
the wind
direction is
toward
Receptor 2

January

1240

413

56%

915

305

41%

February

1239

413

61%

908

303

45%

March

1494

498

67%

954

318

43%

April

1430

477

66%

1022

341

47%

May

1700

567

76%

1398

466

63%

June

1820

607

84%

1560

520

72%

July

1922

641

86%

1658

553

74%

August

1730

577

78%

1428

476

64%

September

1200

400

56%

810

270

38%

October

1168

389

52%

625

208

28%

November

937

312

43%

588

196

27%

December

849

283

38%

496

165

22%

All Months

16729

5576

64%

12362

4121

47%

The model simulation then used the inputs described above to determine the number
of hours that the relative humidity of the plume from the MCR would be 100 percent
when only the heat load from the existing units was applied to the MCR. This value was
then divided by three, the number of years in the meteorological period, to determine
the average number of hours per year that the plume would have a relative humidity of
100 percent at one of the receptor locations. These would be hours where the potential
for fogging would be significantly increased. Table 2 provides this information by month
and annually.
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Table 2. Number of hours predicted at each receptor location where the Relative
Humidity of the plume would be 100 percent for STP 1 & 2.

Month

Hours predicted
with 100%
Relative
Humidity at
Receptor 1

January

Percentage of
the time with
100% Relative
Humiditya

Hours predicted
with 100%
Relative
Humidity at
Receptor 2

Percentage of
the time with
100% Relative
Humiditya

19

3%

9

1%

February

19

3%

5

1%

March

27

4%

7

1%

April

20

3%

3

0%

May

11

1%

1

0%

June

25

3%

7

1%

July

30

4%

5

1%

August

22

3%

4

0%

September

32

4%

7

1%

October

28

4%

5

1%

November

42

6%

15

2%

December

39

5%

12

2%

Annually

314

4%

81

1%

a. Compared to the total number of hours.
The total number of discrete events associated with the above information was also
determined. If two or more consecutive hourly outputs resulted in the relative humidity
of 100 percent, these were counted as a single discrete event. The total number of
hours presented in Table 2 could then be divided by the number of discrete events to
determine the average amount of time that each event lasts. Table 3 provides this
information by month and annually. It can be seen that the average time for each event
is fairly constant throughout the year.
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Table 3. Average time that the Plume Relative Humidity is 100 percent at each receptor
location for STP 1 & 2.

Month

Number of
Average
discrete events
number of
where the
hours that each
Relative
discrete event
Humidity is
lasts at
100% at
Receptor 1
Receptor 1

Number of
Average
discrete events
number of
where the
hours that each
Relative
discrete event
Humidity is
lasts at
100% at
Receptor 2
Receptor 2

January

9

2

5

2

February

7

3

3

2

March

9

3

4

2

April

9

2

3

1

May

5

2

1

1

June

10

2

4

2

July

15

2

4

1

August

10

2

2

2

September

13

2

3

2

October

12

2

3

2

November

15

3

6

3

December

11

4

5

2

Annually

125

3

42

2

The Gaussian Plume Model described above does not predict when or if fogging may
occur. The output of the model is the number of hours that the relative humidity at a
receptor location is 100 percent. Fogging is dependent on a number of meteorological
factors and is not easily calculated. For this determination, an approximation between
the number of hours of high relative humidity and the number of hours of observed
fogging was determined. Five years of additional data from the National Climatic Data
Center for the Palacios Municipal Airport was acquired. The data was for the years
2002 through 2006 and contained the dry bulb temperature, the dew point
temperature, the number of hours of observed fog, and observations of visibility. The
number of observations where the relative humidity of this data set was equal to 100
percent (determined by the difference between the dry bulb and dew point
temperatures being zero) was determined to be 3,325. Of these observations, the total
number of records that also contained observations of fog was determined to be 1,379.
Therefore, 41 percent of the time that the Relative Humidity at the Palacios Municipal
Airport was equal to 100 percent, there was also fogging. Although this is not an ideal
way to determine the relationship between fogging and relative humidity, it should give
an approximation that is realistic. Further statistics with this data set were calculated,
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and it was determined that 87 percent of all fogging observations occurred when the
difference between the dry bulb and dew point was less than or equal to 2°F.
The number of events where visibility was impaired, where the visibility was less than
0.3 miles, was also determined from the 2002 through 2006 Palacios Municipal Airport
meteorological data. Similar to the observed fogging events determination described
above, the number of times that visibility was less than 0.3 miles and the relative
humidity was equal to 100 percent was determined to be 214 hours. Therefore, 6
percent of the time that the relative humidity was 100 percent, the visibility was
impaired.
Both the percentage of fogging and percentage of time that the visibility was impaired
was applied to the number of times that the predicted relative humidity would be 100
percent from the MCR plume at the receptor locations. Table 4 presents the predicted
fogging and impaired visibility for the two unit operation.
Table 4. Predicted fogging and impaired visibility at the downwind receptor locations
for STP 1 & 2.

Month

Hours of
predicted
fogging events
at Receptor 1

Hours of
predicted
fogging events
where the
visibility is less
than 0.3 miles
at Receptor 1

Hours of
predicted
fogging events
at Receptor 2

Hours of
predicted
fogging events
where the
visibility is less
than 0.3 miles
at Receptor 2

January

8

1

4

1

February

8

1

2

0

March

11

2

3

0

April

8

1

1

0

May

5

1

1

0

June

10

2

3

0

July

12

2

2

0

August

9

1

2

0

September

13

2

3

0

October

12

2

2

0

November

18

3

6

1

December

16

3

5

1

Annuallya

130

20

33

5

a
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Annually, 130 hours of fogging was predicted for locations northward between the East
and West and within 500 meters of the edge of the MCR. This would approximate the
closest approaches of FM 521. Fogging was predicted to occur for 33 hours annually
for locations farther from the MCR, such as along FM 521 north of STP. The receptor
location for the fog monitoring program discussed above for STP 1 & 2 is similar to the
location of Receptor 2 of this analysis. The results of the fog monitoring program were
that 33 additional hours of fogging were observed at that location. Coincidentally, 33
hours of fogging were also predicted at that location using the Gaussian Plume Model
described and used in this analysis.
This model was then applied to the MCR with the heat load from STP 1 & 2 and STP
3 & 4. Table 5 presents the same information from Table 2 with the addition of STP 3
& 4. The number of times that the relative humidity at each receptor location is 100
percent increased by nearly a factor of two. This would be expected from an increase
in heat load on the MCR by approximately a factor of two. In addition, Table 6 presents
the average number of hours that the discrete relative humidity events occur. The
number of discrete events increased, but the total average time that the events occur
remained similar to the prediction for two unit operation, with 3 hours for Receptor 1
and 2 hours for Receptor 2.
Table 5. Number of hours predicted at each receptor location where the Relative
Humidity of the plume would be 100 percent for STP 1 & 2 and STP 3 & 4.

Month

Hours predicted
with 100%
Relative
Humidity at
Receptor 1

January

Percentage of
the time with
100% Relative
Humiditya

Hours predicted
with 100%
Relative
Humidity at
Receptor 2

Percentage of
the time with
100% Relative
Humiditya

32

4%

12

2%

February

31

5%

11

2%

March

45

6%

17

2%

April

31

4%

10

1%

May

33

4%

7

1%

June

45

6%

15

2%

July

60

8%

18

2%

August

61

8%

21

3%

September

70

10%

24

3%

October

43

6%

10

1%

November

56

8%

21

3%

December

49

7%

20

3%

Annually

554

6%

185

2%

a. Compared to the total number of hours.
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Table 6. Average time that the Relative Humidity of the plume is 100 percent at each
receptor location for STP 1 & 2 and STP 3 & 4

Month

Average
Number of
number of
discrete events
hours that each
with 100%
discrete event
Relative
lasts at
Humidity at
Receptor 1
Receptor 1

Average
Number of
number of
discrete events
hours that each
with 100%
discrete event
Relative
lasts at
Humidity at
Receptor 2
Receptor 2

January

15

2

7

2

February

10

3

6

2

March

15

3

8

2

April

12

3

6

2

May

13

3

5

1

June

17

3

8

2

July

28

2

13

1

August

22

3

10

2

September

22

3

11

2

October

16

3

6

2

November

19

3

7

3

December

15

3

7

3

Annually

202

3

94

2

The same methodology described above to predict the number of hours of fogging and
impaired visibility was used to determine the impacts from operation of STP 1 & 2 and
STP 3 & 4 on the MCR. The ratios of 41 percent fogging and 6 percent impaired
visibility were applied to the results of the modeling at each receptor location. Table 7
presents the results. The number of hours of predicted fogging and impaired visibility
approximately double for the four unit operation.
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Table 7. Predicted fogging and impaired visibility at the downwind receptor locations
for STP 1 & 2 and STP 3 & 4.

Month

Hours of
predicted
fogging events
at Receptor 1

Hours of
predicted
fogging events
where the
visibility is less
than 0.3 miles
at Receptor 1

Hours of
predicted
fogging events
at Receptor 2

Hours of
predicted
fogging events
where the
visibility is less
than 0.3 miles
at Receptor 2

January

13

2

5

1

February

13

2

4

1

March

19

3

7

1

April

13

2

4

1

May

14

2

3

0

June

19

3

6

1

July

25

4

8

1

August

25

4

9

1

September

29

4

10

2

October

18

3

4

1

November

23

4

9

1

December

20

3

8

1

Annually

230

36

77

12

As described above, the results of the fog monitoring program indicate that the
presence of the MCR does not significantly increase the natural fog occurrence for
STP 1 & 2 operation. Since the operation of the MCR with STP 1 & 2 does not increase
the observable fogging over naturally occurring fogging, this level of fogging could be
considered consistent with background levels, or levels without an observable impact.
Furthermore, fogging from the MCR with STP 1 & 2 has not created an impact to any
onsite or offsite areas. However, any amount of fogging over that level, such as the
additional fogging from four-unit operation, could be noticeable and potentially cause
an impact. The difference between the predicted fogging for four-unit operation and
two-unit operation is 100 hours per year at Receptor 1 and 44 hours per year at
Receptor 2. The hours where visibility would be impaired above existing levels would
be 16 hours per year at Receptor 1 and 7 hours per year at Receptor 2.
Residents of the area near the MCR and commuters on FM 521 may notice the
increase in localized fogging after STP 3 & 4 is operational. The fogging, especially
near bodies of water, would often occur in the early morning hours. However, the total
number of additional hours of fogging from the MCR would only be a fraction of the
number of hours of naturally occurring fogging. The number of hours of impaired
visibility from the operation of the MCR would also be small.
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Impacts from fogging of the MCR would be SMALL and would not warrant mitigation.
Since the climate in the region is typically too warm for frequent and persistent freezing
temperatures, impacts from icing would be SMALL and would not warrant mitigation.
Mechanical Draft Cooling Tower
Fogging from the mechanical draft cooling towers occurs when the visible plume
intersects with the ground, appearing like fog to an observer. Analysis of results from
the SACTI code did not predict fogging to occur from the operation of the cooling
towers.
Icing from the mechanical draft cooling towers would be the result of ground-level
fogging when ambient temperatures are below freezing. Icing is also not predicted to
occur from the operation of the cooling towers since minimal fogging from the operation
of the mechanical draft cooling towers is predicted to occur and since the climate of the
region is typically too warm for frequent freezing temperatures to occur.

5.3.3.1.3 Salt Deposition
Water droplets blown from the mechanical draft cooling towers would have the same
concentration of salts as the water in the cooling tower basin. Groundwater wells would
be used for normal makeup water for the cooling towers. This would be supplemented
by the MCR in the unlikely event that unanticipated peak site water demands would
require additional water sources. Hydrogeochemical data for wells in the vicinity of STP
3 & 4 is provided in Table 2.3.1-20, and includes sodium and chloride concentrations
in the groundwater. The maximum concentration of sodium from any of the wells was
conservatively used to determine the corresponding maximum concentration of
sodium chloride that could potentially be in the makeup water. As the water droplets
blown from the towers evaporate, either in the air or on vegetation or equipment, salts
are deposited.
The maximum predicted salt deposition is to the north of the cooling towers, less than
or equal to 660 feet from the centerline of both of the cooling towers combined. The
maximum deposition is 160 pounds per acre per month and occurs during the summer
season. The maximum predicted salt deposition during each of the other seasons
would also be within 660 feet from the cooling towers. The winter, spring and fall
maximum salt deposition would be 81, 120, and 9 pounds per acre per month,
respectively. Annually, the maximum salt deposition is 98 pounds per acre per month,
also in the north direction and less than or equal to 660 feet from the cooling towers.
This is greater than the NUREG-1555 significance level for possible visible effects to
vegetation of 8.9 pounds per acre per month. Further discussion of the potential
impacts of salt deposition on vegetation is provided in Subsection 5.3.3.2.
The summer season has the maximum deposition rates and the greatest extent of salt
deposition. Each of the other seasons and annual salt deposition rates would be
bounded by the summer season. As shown in Figure 5.3-1, the rate of salt deposition
from the operation of the mechanical draft cooling towers rapidly decreases as the
distance from the towers increases. The salt deposition rate falls below the NRC
significance limit of 8.9 pounds per acre per month for all locations greater than 1600
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feet from the towers. The salt deposition rates are greater than 1 pound per acre per
month for some locations as far away from the towers as 4300 feet. The salt deposition
rate for all distances greater than 4300 feet would be below 1 pound per acre per
month. Salt deposition is only predicted to occur for locations up to two miles from the
towers.
The NRC reports that visible damage from salt deposition to terrestrial vegetation at
operating nuclear power plants with mechanical draft cooling towers has not been
observed (Reference 5.3-32). Therefore, the impacts from the two mechanical draft
cooling towers are not expected to be different from the impacts of the currently
operating nuclear power plants.
The electrical switchyard for STP 3 & 4 is located approximately 1700 feet to the north
of the proposed location of the cooling towers. A maximum predicted salt deposition of
8.8 pound per acre per month would be expected at this location during the summer
season and 5.0 pound per acre per month annually. The electrical switchyard for STP
1 & 2 is located approximately 1400 feet to the east of the proposed location of the
cooling towers. The salt deposition at this location is 0.65 pound per acre per month in
the winter season and 0.43 pound per acre per month annually.
The predicted salt deposition from the operation of the cooling towers at locations away
from the immediate vicinity of the mechanical draft cooling towers would be less than
the NUREG-1555 significance level where visible effects to vegetation may be
observed. Impacts to vegetation from salt deposition are described in Subsection
5.3.3.2. Salt deposition in other potentially sensitive areas, including at the STP 1 & 2
switchyard and STP 3 & 4 switchyard are not expected to impact these facilities.
Therefore, the impact from salt deposition from the cooling towers would be SMALL
and would not require mitigation.

5.3.3.1.4 Cloud Formation, Cloud Shadowing, and Additional Precipitation
Vapor from cooling towers can create clouds or contribute to existing clouds. The
SACTI code predicted the precipitation expected from the two mechanical draft cooling
towers. The maximum precipitation would occur during the summer season, with a
monthly total of less than an inch of precipitation within 660 feet north of the towers.
The precipitation during each of the other seasons would be less than the summer
season maximum. Annually, 2.2 inches of rain is predicted to occur, also 660 feet to
the north of the cooling towers. This value is very small compared to the average
annual rainfall for the South Texas region of 48 inches for the period 1971–2000
(Reference 5.3-33). Impacts from precipitation would be SMALL and would not require
mitigation.
The formation of clouds could also prevent sunlight from reaching the ground, or cloud
shadowing. This is especially important for agricultural fields or other sensitive areas.
As shown in Figure 2.2-2, there are many agricultural areas in the vicinity of the STP
site. Shadowing in the vicinity of the cooling towers and in these agricultural areas is
predicted to occur for a maximum of 69 hours during the winter season, 64 hours
during the fall season, 37 hours during the the spring season and 31 hours during the
summer season at any location. The annual prediction was for a maximum of 158
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hours of shadowing at any location. Shadowing in areas beyond the site boundaries
would occur for less than 18 hours per season and 35 hours annually at any location.
This represents a very small percentage of the total hours of each season and per
year. Therefore, the impacts from cloud shadowing would be SMALL and would not
require mitigation.

5.3.3.1.5 Interaction with Existing Pollution Sources
No other sources of pollution occur within two kilometers of the STP site. Therefore,
there would be no interaction with existing pollution sources.

5.3.3.1.6 Ground-Level Humidity Increase
Increases in the absolute and relative humidity could result from the operation of the
two mechanical draft cooling towers. The majority of the water evaporated in the
cooling tower is buoyant and dissipates into the atmosphere. A small fraction of this
evaporated water may not be as buoyant and could increase the ground level humidity.
Specific meteorological conditions could also limit the dissipation into the atmosphere,
but would be infrequent. The humidity in the region is typically high, and increases in
the humidity would not be noticeable. In addition, the ground level increases in
humidity would occur in the immediate vicinity of the cooling towers. The impacts from
increases in absolute and relative humidity would be SMALL and mitigation would not
be warranted.

5.3.3.2 Terrestrial Ecosystems
As discussed in Section 3.4, STP 3 & 4 would use the existing MCR for condenser
cooling. Two mechanical draft cooling towers, extending approximately 119.0 feet
above grade (El. 153 ft. MSL), would be constructed to serve as the UHS for STP 3 &
4. As planned during MCR construction, inclusion of STP 3 & 4 in the existing cooling
reservoir system will lead to an increase in operating water level, potentially impacting
existing shoreline vegetation and terrestrial biota using the reservoir. The only
important terrestrial species as defined in NUREG-1555 that use the MCR other than
the federally listed brown pelican, which is listed as threatened, are the bald eagle and
common game species such as ducks (see Subsection 2.4.1) (Reference 5.3-16). The
brown pelican nests in other locations of Matagorda County, but currently uses the
MCR only for resting, a source of freshwater, and possibly foraging.
Impacts from cooling tower operation on terrestrial biota can result from salt drift, vapor
plumes, icing, precipitation modifications, noise, and avian collisions with structures
(e.g., cooling towers). Each of these topics is discussed in Subsection 5.3.3.2.2.
Overall, there are no important terrestrial habitats as defined in NUREG-1555 in the
area encompassed by construction of the two mechanical draft cooling towers.

5.3.3.2.1 Main Cooling Reservoir
The addition of STP 3 & 4 will result in an increase in the normal operating water level
of the MCR from 47 feet MSL to 49 feet MSL, which could impact terrestrial biota
associated with this impoundment. However, the reservoir side of the berm outlining
the MCR is lined with “soil-cement” to prevent erosion and has largely prevented
5.3-34
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establishment of vegetation on this side (Reference 5.3-34). Recent reconnaissance
indicates that shoreline vegetation is extremely sparse and thus the water level
increase would have a negligible impact on terrestrial biota.
As stated in Subsection 2.4.1, several species of water birds have nested on the
terminal ends of the “Y-dike” in the MCR since the mid-1980s (Figure 2.4-1, Table 2.41). These birds tend to nest on the road bed positioned on the crown of the dike and
areas immediately adjacent to this road. An increase in water level of 2 feet will not
encroach on these nests. Also, most of the 7-mile-long dike system is not being used
by these nesting birds and is available as nesting habitat.
Wintering waterfowl and other water birds (recent reconnaissance) use this reservoir
for foraging and resting (see Subsection 2.4.1) (Reference 5.3-35). Baker and Greene
noted a shift from dabbling to diving ducks as the reservoir was initially filled
(Reference 5.3-35). Diving ducks typically feed in waters less than 10 feet (3 meters)
deep (References 5.3-36 and 5.3-37). Depending on the depth, some species that
forage on benthos may lose a portion of the reservoir floor as foraging habitat due to
the increased reservoir depth, but some of this loss should eventually be replaced as
mollusks and other invertebrates colonize the newly flooded portions of the reservoir
shoreline. Most piscivorous birds, such as eagles, ospreys, pelicans, herons, and
gulls, forage on or near the surface of the reservoir and along its banks and will not be
affected by a water level increase. These conclusions are based on the assumption
that the fish populations are not affected (see Subsection 5.3.2).

5.3.3.2.2 Cooling Towers
Salt Drift
The two mechanical draft cooling towers will be positioned immediately south of Units
3 & 4 in an industrial/developed area. Vegetation adjacent to this area includes
relatively open habitats: mowed areas and other areas dominated by bluestem
grasses, dewberry, and sea myrtle, all plants common to disturbed or abandoned
agricultural land in this region (Reference 5.3-34). Vegetation near the cooling towers
could be subjected to salt deposition attributable to drift from the towers. Salt
deposition could potentially cause vegetation stress, either directly by deposition of
salts onto foliage or indirectly from accumulation of salts in the soil.
To evaluate salt deposition on plants, an order-of-magnitude approach was used since
some plant species are more sensitive to salt deposition than others, and tolerance
levels of most species are not well known. Deposition of sodium chloride at rates of
approximately 1 to 2 pounds per acre per month is typically not damaging to plants,
while deposition rates approaching or exceeding 9 pounds per acre per month in any
month during the growing season could cause leaf damage in many species
(Reference 5.3-16). An alternate approach for evaluating salt deposition is to use 9 to
18 pounds per acre per month of sodium chloride deposited on leaves during the
growing season as a general threshold for visible leaf damage (Reference 5.3-16).
As presented in Subsection 5.3.3.1.3, the maximum expected salt deposition rate from
the combination of both towers would be 160 pounds per acre per month during the
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summer. This maximum rate is approximately 18 times greater than the approximately
9 pounds per acre per month rate that is considered a threshold value for leaf damage
in many species. However, the distance to the maximum deposition is only 0.12 mile
(660 feet) from the center of the towers (Figure 5.3-1). No deposition greater than 8.9
pounds per acre per month would occur beyond 1600 feet (0.3 mile), thus all deposition
above 8.9 pounds will occur within the site boundary and most of the deposition will
occur on facilities rather than vegetation. As previously discussed, the vegetative cover
in the vicinity of the cooling towers is either mowed areas or bluestem/sea myrtle
habitat found on previously disturbed agricultural lands, both marginal habitat for most
wildlife. Any impacts from salt drift on the local terrestrial ecosystems would therefore
be SMALL and would not warrant mitigation. Cumulative impacts are discussed in
Section 10.5.
Vapor Plumes and Icing
As discussed in Subsection 5.3.3.1.1, the expected average plume length would range
from 0.2 to 0.4 miles and the expected median plume length would be less than 0.2
miles (all seasons). As discussed in Subsection 5.3.3.1.2, ground level fogging as a
result of cooling tower operation is not predicted to occur. Similarly, icing resulting from
the cooling towers is not predicted to occur. Therefore the impacts of fogging and icing
on terrestrial ecosystems would be SMALL and would not warrant mitigation.
Precipitation Modifications
As discussed in Subsection 5.3.3.1.4, the predicted maximum precipitation from the
cooling towers would be approximately 2 inches of rain per year at 660 feet north of
the towers. This amount is very small compared to the average annual precipitation of
approximately 48 inches for the South Texas region over the 1971 to 2000 period
(Reference 5.3-33). Thus, additional precipitation resulting from operation of the
proposed units on local terrestrial ecosystems would be SMALL and would not warrant
mitigation.
Noise
Noise from the operation of each cooling tower would be approximately 65 dBA at 50
feet from the tower, according to vendor-supplied data. This noise level is below 80 to
85 dBA, the sound level at which some birds and small mammals are startled or
frightened (Reference 5.3-38). Thus, it is unlikely that noise from each tower would
disturb wildlife at distances greater than 50 feet from the tower. The incremental
increase in noise resulting from simultaneous operation of the two cooling towers
would be insignificant. Given that estimated noise level (51 dBA at 400 feet) associated
with the new cooling towers is below the 60-65 dBA the NRC considers of small
significance (Reference 5.3-32), noise impacts to terrestrial ecosystems would be
SMALL and would not warrant mitigation.
Avian Collisions
As discussed in Subsection 5.3.3.1, the two mechanical draft cooling towers
associated with STP 3 & 4 will be 119 feet high. While tall natural draft cooling towers
have been associated with bird kills, there have been no reported bird kills on the
5.3-36

Cooling System Impacts

Rev. 12

STP 3 & 4

Environmental Report

existing STP 1 & 2 buildings and the relatively lower height of mechanical draft cooling
towers pose little risk to migrating birds and cause negligible mortality (Reference 5.332). Therefore, impacts to birds from collisions with the cooling towers would be
SMALL and would not warrant mitigation.
In summary, there are SMALL impacts to terrestrial ecosystems or biota as a result of
operation of the heat dissipation systems.

5.3.4 Impacts to Members of the Public
This section describes the potential health impacts associated with the cooling system
for the new units. Specifically, impacts to human health from thermophilic
microorganisms and from noise resulting from operation of the cooling system are
addressed.
As described in Section 3.4, the existing MCR will be used as a closed-cycle cooling
system for STP 3 & 4. Mechanical draft cooling towers will be constructed to assist in
heat load dissipation and serve as the UHS. Thermal discharges will result from the
following systems:


Circulating Water System discharge to the MCR



Turbine Service Water discharge to the MCR



Mechanical draft cooling tower blowdown to the MCR

5.3.4.1 Thermophilic Microorganism Impacts
Consideration of the impacts of microorganisms on public health are important for
facilities using cooling ponds, lakes, canals, or small rivers, because use of such water
bodies may significantly increase the presence and numbers of microorganisms.
“Microorganisms that are associated with cooling towers and thermal discharges can
have negative impacts on human health. The presence and numbers of these
organisms can be increased by the addition of heat; thus they are called thermophilic
organisms. These microorganisms include the enteric pathogens Salmonella sp. and
Shigella sp. as well as Pseudomonas aeruginosa and thermophilic fungi. They also
include the bacteria Legionella sp., which causes Legionnaires’ disease, and freeliving amebae of the genera Naegleria and Acanthamoeba. Exposure to these
microorganisms, or in some cases the endotoxins or exotoxins produced by the
organisms, can cause illness or death” (Reference 5.3-39).
These microorganisms are the causative agents of potentially serious human
infections, the most serious of which is attributed to Naegleria fowleri. Naegleria fowleri
is a free-living ameba that occurs worldwide. It is present in soil and virtually all natural
surface waters such as lakes, ponds, and rivers. Naegleria fowleri grows and
reproduces well at high temperatures (104º to 113ºF) and has been isolated from
waters with temperatures as low as 79.7ºF (Reference 5.3-16). Naegleria fowleri
thrives in warm, fresh water, particularly if the water is stagnant or slow moving. These
protozoa are found in a variety of water bodies, including lakes, ponds, and poorly
maintained swimming pools and hot tubs. Since a primary food source for the amebae
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is coliform bacteria, the presence of significant numbers of coliform bacteria will
promote growth of this ameba. Although exposure to this organism is very common,
the chance is less than 1 in 100 million that a person exposed to water inhabited by
Naegleria will become infected. The route of infection is through the nasal passages,
then on to the brain and spinal cord. The few cases reported in Texas have occurred
in the months of May through September. Symptoms include changes in the ability to
taste or smell, rapidly followed by headache, fever, nausea, and vomiting. While the
disease is not transmissible from person to person, it is usually fatal (Reference
5.3-40).
On a routine frequency, the Center for Disease Control (CDC) compiles statistical data
regarding waterborne disease and outbreaks in the United States. A review of reported
data from 1997 through the most recent reporting cycle (2004) indicates that there
have been seven reported cases of primary amebic meningoencephalitis associated
with recreational waters (References 5.3-40, 5.3-41, 5.3-42, and 5.3-43). In addition,
one case was reported by Texas Department of State Health Services (TDSHS) in
2005 (Reference 5.3-44). All cases were from water bodies in the central and
northwestern portions of the state. None of the reported cases were in the vicinity of
STP 3 & 4.
There are no regulations that could be tied to microorganisms that are associated with
cooling towers or thermal discharges. No Occupational Safety and Health
Administration (OSHA) or other legal standards for exposure to microorganisms exist
at the present time.
Personnel access to the MCR is strictly controlled per administrative controls and
security patrols. The MCR is located within the fenced site boundary, precluding
access by members of the public. The anticipated usage frequency of the blowdown
system has not been experienced during the years of operating STP 1 & 2. A single
blowdown system test was performed in 1997. The capability for blowdown is to be
retained, as the addition of the heat load from STP 3 & 4 may require this operation
(see Subsection 3.4.2.4). All blowdowns will be within limits set in the TPDES
wastewater discharge permit. TPDES discharge temperature limits would result in
effluent temperatures between 95º–97ºF. Blowdowns would occur during high river
flow periods (winter and spring) when river temperatures are significantly lower than
the discharge temperature and not conducive to Naegleria blooms.
The risk to public health from thermophilic microorganisms associated with the
potential discharge of MCR water via blowdown system operation would be SMALL
and would not warrant mitigation.

5.3.4.2 Noise Impacts
The principal sources of noise related to cooling system operations are the mechanical
draft cooling towers and pumps to supply cooling water. As described in Subsection
4.4.1, there are no applicable state or local noise regulations for unincorporated areas
of Matagorda County, where STP is located. As discussed in Subsection 2.2.1.2, the
nearest full-time residence is approximately one and a half miles west-southwest from
the exclusion area boundary (EAB) or approximately two and a third miles west5.3-38
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southwest from the site of the new units (Figure 2.1-1), and distance and vegetation
will attenuate any noise. Relative to the location of the nearest full-time residence, STP
3 & 4 cooling towers would be located approximately 0.6 mile from the site boundary.
STPNOC has not received complaints about the noise of the existing units.
The overall cooling tower noise emissions are predicted to be 71 dBA 5 feet from the
inlet and 51 dBA 400 feet from the inlet. Although there is no data available on RMPF
noise levels, it is anticipated that these levels will not increase above existing STP 1 &
2 levels, which have not presented noise issues. Additionally, the RMPF is oriented to
the east, away from the nearest full-time residence. As reported in the Generic
Environmental Statement for License Renewal of Nuclear Power Plants (NUREG1437) and referenced in NUREG-1555, noise levels below 65 dBA are considered of
small significance (References 5.3-32 and 5.3-16). The day-night noise levels that are
anticipated from the plant’s cooling towers and cooling systems are less than 65 dBA
at the site boundary, which is considered to be of small significance to the public. Thus,
the impacts due to noise would be SMALL and would not warrant mitigation.
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Table 5.3-1 General Concurrence on “Important Species” in Lower Colorado
River/Matagorda Bay Estuarine System

Species

NOAA ELMR [1]

TPWD
“principal
fisheries” [2]

American oyster





Brown shrimp



White shrimp



TPWD
“recreationally
important” [3]

NRC [4]

LCRA [5]














Blue crab
Gulf menhaden





Bay anchovy





Sheepshead



Sand sea trout







Spotted sea
trout









Atlantic croaker







Black drum







Red drum







Striped mullet





Southern
flounder















These species are not among the important finfish species listed in Table B.7 of NRC (1975), but receive
considerable attention in the impact assessments of both NRC documents.
[1] References 5.3-14 and 5.3-15.
[2] Reference 5.3-17.
[3] Reference 5.3-18.
[4] References 5.3-2 and 5.3-9.
[5] Reference 5.3-24.
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Table 5.3-2 Relative Abundance of Important Estuarine Organisms in
Matagorda Bay
Relative Abundance in Salinity Zones
Species
American oyster
Crassostrea
virginica

Brown shrimp
Farfantepenaeus
aztecus

White shrimp
Penaeus setiferus

Blue crab
Callinectes sapidus

Gulf menhaden
Brevoortia patronus

Bay anchovy
Anchoa mitchelli

5.3-44

Life Stage

Tidal Fresh
(<0.5 ppt)

Mixing
(0.5–25 ppt)

Seawater
(>25 ppt)

Adult

Rare

Common

Rare

Spawning adults

–

Common

–

Juveniles

Rare

Common

Rare

Larvae

Rare

Common

Rare

Eggs

–

Common

–

Adult

–

Common

Highly Abundant

Spawning adults

–

–

–

Juveniles

Common

Highly Abundant

Common

Larvae

Common

Highly Abundant

Highly Abundant

Eggs

–

–

–

Adult

Rare

Abundant

Common

Spawning adults

–

–

–

Juveniles

Highly Abundant

Abundant

Common

Larvae

Highly Abundant

Highly Abundant

Highly Abundant

Eggs

–

–

–

Adult

Common

Abundant

Common

Spawning adults

Common

Rare

Juveniles

Common

Abundant

Common

Larvae

Highly Abundant

Abundant

Common

Eggs

–

Rare

Common

Adult

–

Abundant

Highly Abundant

Spawning adults

–

–

–

Juveniles

Highly Abundant

Highly Abundant

Highly Abundant

Larvae

–

–

–

Eggs

–

–

–

Adult

Abundant

Highly Abundant

Common

Spawning adults

Common

Highly Abundant

Common

Juveniles

Abundant

Abundant

Common

Larvae

Abundant

Common

Common

Eggs

Common

Common

Common
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Table 5.3-2 Relative Abundance of Important Estuarine Organisms in
Matagorda Bay (Continued)
Relative Abundance in Salinity Zones
Species
Sheepshead
Archosargus
probatocephalus

Sand sea trout
Cynoscion
arenarius

Spotted sea trout
Cynoscion
nebulosus

Atlantic croaker
Micropogonias
undulatus

Black drum
Pogonias cromis

Red drum
Sciaenops
ocellatus

Cooling System Impacts

Life Stage

Tidal Fresh
(<0.5 ppt)

Mixing
(0.5–25 ppt)

Seawater
(>25 ppt)

Adult

Common

Abundant

Abundant

Spawning adults

–

–

–

Juveniles

Common

Abundant

Common

Larvae

–

–

–

Eggs

–

–

–

Common

Common

Adult
Spawning adults

–

–

–

Juveniles

Common

Common

Common

Larvae

–

–

–

Eggs

–

–

–

Adult

Rare

Common

Common

Spawning adults

–

Common

Common

Juveniles

Rare

Common

Common

Larvae

–

Common

Common

Eggs

–

Common

Common

Adult

Abundant

Abundant

Abundant

Spawning adults

–

–

–

Juveniles

Abundant

Highly Abundant

Abundant

Larvae

–

–

–

Eggs

–

–

–

Adult

–

Common

Common

Spawning adults

–

–

Common

Juveniles

Common

Common

Common

Larvae

–

–

Common

Eggs

–

–

Common

Adult

Rare

Rare

Common

Spawning adults

–

–

Common

Juveniles

Common

Common

Common

Larvae

–

–

Common

Eggs

–

–

Common
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Table 5.3-2 Relative Abundance of Important Estuarine Organisms in
Matagorda Bay (Continued)
Relative Abundance in Salinity Zones
Species
Striped mullet
Mugil cephalus

Southern flounder
Paralichthys
lethostigma

Life Stage

Tidal Fresh
(<0.5 ppt)

Mixing
(0.5–25 ppt)

Seawater
(>25 ppt)

Adult

Common

Abundant

Abundant

Spawning adults

–

–

Abundant

Juveniles

Abundant

Abundant

Abundant

Larvae

–

–

Abundant

Eggs

–

–

Abundant

Adult

Common

Abundant

Common

Spawning adults

–

–

–

Juveniles

Common

Common

Common

Larvae

–

–

–

Eggs

–

–

–

Source: Reference 5.3-14.
Note:
Rare = Present but not frequently encountered.
Common = Frequently encountered but not in large numbers: does not imply a uniform distribution
throughout the salinity zone.
Abundant = Often encountered in substantial numbers relative to other species.
Highly Abundant = Numerically dominant relative to other species.
Blank Cell = Absent.
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Table 5.3-3 Entrainment of Macroplankton and Ichthyoplankton (1983–1984)
Start Date (sampling occurred overnight)
14-Jul-83

27-Jul-83

9-Aug-83

15-Sep-83

5-Sep-84

Mean Number of Macroplankton per
100 m3 water in Colorado River (middepth) [1]

388.15

316.05

2,835.2

8,446.47

726.83

Mean Number of Ichthyoplankton per
100 m3 water in Colorado River (middepth)m3 [1]

7.4

148.35

6.17

19.42

3.4

Volume of water pumped through the
RMPF (m3) (daily average of 2
sampling days)

358,227

373,393

592,240

Number of Macroplankton entrained
per 24 hours
Number of Ichthyoplankton entrained
per 24 hours

1,390,458

644,269 389,887.00

1,180,109 16,791,188 54,417,988

2,833,816

26,509

553,929

36,541

125,117

13,256

Maximum salinity at screens: surface
(ppt)

1.7

0.3

3.4

1.2

4.2

Maximum salinity at screens: bottom
(ppt)

2.1

0.3

8

3.3

15.7

2,086

769

1,356.5

824

692

Other Parameters

Average of 2-day river flow (cfs)

Sources: Reference 5.3-19.
Data collected in 1984 are from McAden et al (Reference 5.3-21).
[1] Sum of all taxa, averaged over four sampling events during a 24-hour period.
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Table 5.3-4 Impingement on RMPF Screens (1983–1984)
Start Date (sampling occurred overnight)
Species

13-Jul-83

21-Jul-83

27-Jul-83

9-Aug-83

15-Sep-83

5-Sep-84

Palaemonetes paludosus

1

14

2

1

0

0

Palaemonetes
kadiakensis

0

0

1

1

0

0

Palaemonidae sp.

0

0

2

0

0

0

21

4

3

4

1

4

Penaeus setiferus

0

0

0

3

13

4

Penaeus duorarum

0

0

0

0

0

1

Callinectes sapidus

55

6

10

44

4

6

Caranx hippos

1

0

0

0

0

0

Menidia beryllina

0

1

0

0

0

0

Lepomis cyanellus

0

1

0

0

0

0

78

26

18

53

18

15

14976

4992

3456

10176

3456

2880

Maximum salinity at
screens: surface (ppt)

2.7

0.2

0.3

3.4

1.2

4.2

Maximum salinity at
screens: bottom (ppt)

3.3

0.2

0.4

8

2.8

15.7

Average of 2-day river
flow (cfs)

757

1907.5

769

1356.5

824.5

692

210,219

1,048,919

373,392

592,240

644,269

398,887

Macrobrachium ohione

Total number of
individuals impinged [1]
Total number of
individuals impinged on
all screens for 24 hours =
(n)(12)(16)
Other Parameters

Average of 2 day
pumpage (m3)

Sources: Reference 5.3-19.
Reference 5.3-21.
[1] Values in cells = Number impinged on 2 screens for 90 minutes. To get total impingement, multiply by 12
for total screens and by 16 for full day.
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Table 5.3-5 Trends in Abundance of Important Estuarine Organisms in Matagorda Bay and
Coast-wide 1985–2003

Brown shrimp
Farfantepenaeus
aztecus
White shrimp
Penaeus setiferus

Blue crab
Callinectes sapidus

Gulf menhaden
Brevoortia patronus

Bay anchovy
Anchoa mitchelli

Sheepshead
Archosargus
probatocephalus
Sand sea trout
Cynoscion arenarius

Spotted sea trout
Cynoscion nebulosus

Atlantic croaker
Micropogonias
undulatus

Cooling System Impacts

Gear Type

East Matagorda
Bay [2]

Matagorda Bay
[1]

Coast-wide [3]

Gill net – spring

ND

ND

ND

Gill net – fall

ND

ND

ND

Bag seine

+

=

+

Trawl

=

=

+

Gill net – spring

ND

ND

ND

Gill net – fall

ND

ND

ND

Bag seine

=

=

–

Trawl

+

=

–

Gill net – spring

=

=

–

Gill net – fall

=

=

–

Bag seine

=

–

–

Trawl

–

=

–

Gill net – spring

=

=

ND

Gill net – fall

=

=

ND

Bag seine

=

=

ND

Trawl

=

=

ND

Gill net – spring

ND

ND

ND

Gill net – fall

ND

ND

ND

Bag seine

ND

ND

ND

Trawl

ND

ND

ND

Gill net – spring

=

+

–

Gill net – fall

=

=

–

Bag seine

=

=

ND

Trawl

=

=

ND

Gill net – spring

ND

ND

ND

Gill net – fall

ND

ND

ND

Bag seine

=

=

ND

Trawl

=

=

ND

Gill net – spring

=

+

+

Gill net – fall

=

=

+

Bag seine

=

=

–

Trawl

=

=

ND

Gill net – spring

=

=

–

Gill net – fall

=

=

+

Bag seine

=

–

–

Trawl

+

=

+
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Table 5.3-5 Trends in Abundance of Important Estuarine Organisms in Matagorda Bay and
Coast-wide 1985–2003 (Continued)

Black drum
Pogonias cromis

Red drum
Sciaenops ocellatus

Striped mullet
Mugil cephalus

Southern flounder
Paralichthys
lethostigma
Total Finfish [3]

Gear Type

East Matagorda
Bay [2]

Matagorda Bay
[1]

Coast-wide [3]

Gill net – spring

+

+

+

Gill net – fall

=

+

+

Bag seine

=

=

+

Trawl

+

=

ND

Gill net – spring

+

+

+

Gill net – fall

=

=

+

Bag seine

=

=

–

Trawl

=

=

ND

Gill net – spring

=

=

ND

Gill net – fall

=

=

ND

Bag seine

=

=

ND

Trawl

=

=

ND

Gill net – spring

=

=

–

Gill net – fall

=

=

–

Bag seine

=

-

ND

Trawl

=

=

ND

Gill net – spring

+

+

+

–

–

Gill net – fall

American oyster [4]
Crassostrea virginica

Bag seine

=

=

ND

Trawl

=

=

ND

Spat

=

=

+

Small

+

+

+

Market size

+

+

+

Source: Martinez-Andrate, Campbell and Fuls (Reference 5.3-25). Trends in Relative Abundance
and Size of Selected Finfish and Shellfish along the Texas Coast: November 1975 – December
2003. Texas Parks and Wildlife Management Data Series No. 232.
[1] Trends for East Matagorda Bay and Matagorda Bay were estimated by inspection of annual
catch data from 1985 to 2003. No statistical analysis was used or implied.
[2] Coast-wide trends were described in the report based on all data since inception of the study,
which varied by gear type and species. The earliest data was collected in 1975.
[3] Total includes some species not represented in this table.
[4] Oyster data was not reported for East Matagorda Bay separately.
Note: Relative Abundance Indicators:
+ Annual catch increased from 1985 to 2003.
– Annual catch decreased from 1985 to 2003.
= Annual catch showed no marked change from 1985 to 2003, either due to relatively steady
catches or to large variations with no apparent pattern.
ND = no data.
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Figure 5.3-1 Summer Salt Deposition
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5.4 Radiological Impacts of Normal Operation
This section describes the radiological impacts of normal plant operation on members
of the public, plant workers, and biota. A 50-mile region of interest is chosen for
determining impacts to the general public although maximum impacts to individuals
are calculated for the immediate plant environs. The analysis is done for operation of
two new units, with single unit results presented for comparison to specific dose
requirements. Subsection 5.4.1 describes the exposure pathways by which radiation
and radioactive effluents could be transmitted from STP 3 & 4 to organisms living near
the plant. Subsection 5.4.2 estimates the maximum doses to the public from the
operation of one new unit. Subsection 5.4.3 evaluates the impacts of these doses by
comparing them to regulatory limits for one unit. In addition, the impact of two new units
in conjunction with the existing units is compared to the corresponding regulatory limit.
Subsection 5.4.4 considers the impact to nonhuman biota. Subsection 5.4.5 describes
the radiation doses to plant workers from the new units.

5.4.1 Exposure Pathways
Radioactive liquids and gases would be discharged to the environment during normal
operation of STP 3 & 4. The released quantities have been estimated in Tables 3.5-1
(liquids) and 3.5-2 (gases). The impact of these releases and any direct radiation to
individuals, population groups, and biota in the vicinity of the new units was evaluated
by considering the most important pathways from the release to the receptors of
interest. The major pathways are those that could yield the highest radiological doses
for a given receptor. The relative importance of a pathway is based on the type and
amount of radioactivity released, the environmental transport mechanism, and the
consumption or usage factors of the receptor.
The exposure pathways considered and the analytical methods used to estimate
doses to the maximally exposed individual (MEI) and to the population surrounding the
new units are based on NRC Regulatory Guide 1.109, “Calculation of Annual Doses to
Man from Routine Releases of Reactor Effluents for the Purpose of Evaluating
Compliance with 10 CFR 50,” Appendix I (Rev.1, October 1977) (Reference 5.4-1) and
NRC Regulatory Guide (RG) 1.111, “Methods for Estimating Atmospheric Transport
and Dispersion of Gaseous Effluents in Routine Releases from Light-Water-Cooled
Reactors,” (Revision 1, July 1977) (Reference 5.4-2). An MEI is a member of the public
located to receive the maximum possible calculated dose. The annual dose to each
nearby receptor indicated in Section 2.7, corresponding to those in Table B4-6
(Reference 5.4-3) from the estimated new unit releases was calculated, and the
maximum of those was denoted the MEI. The use of the MEI allows comparisons with
established dose criteria to the public.
As discussed in Section 3.5.2, the Liquid Waste Management System (LWMS) is
designed to segregate, collect, store, and process potentially radioactive liquids
generated during various modes of plant operation: startup, normal operation, hot
standby, shutdown, and refueling. This system is designed such that it may be
operated to maximize the recycling of water within the plant, which would minimize the
releases of liquid to the environment. The equipment utilized by the STP 3 & 4 LWMS
is a more extensive and more efficient version of the LWMS that is presently utilized in
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STP 1 & 2. FSAR Table 12.2-22 provides the concentrations of radionuclides that
would be discharged to the MCR annually as a result of the operation of STP 3 & 4.
Because STP 3 & 4 would discharge to the MCR currently being used by STP 1 & 2,
the radioactive liquid discharges from STP 1 & 2 must also be considered in
determining the total radionuclides in the MCR. Radioactivity discharged in liquid
effluents from STP 1 & 2 has decreased since 1992 due to the installation of additional
filter-demineralizers to augment the installed liquid waste processing system
demineralizers. Other than tritium, which is addressed in Section 5.2.3, the majority of
radioactivity released in liquid effluents is comprised of fission and activation products.
The primary long lived nuclide released from STP 1 & 2 has consistently been Co-60
with a 5.27 year half life.
Co-60 had been measured previously in the MCR sediment. During the recent five year
period from 2003 to 2007, only 14 out of 29 sediment samples collected contained
detectable Co-60. The recent five year average concentration for positive samples has
declined to 72 pCi/kg. For comparison, the most restrictive NRC detection sensitivity
for radioactive material in sediment is 150 pCi/kg. Improvements in operating practices
and liquid waste processing over many years of operation coupled with radioactive
decay have resulted in no detectable Co-60 in the six MCR sediment samples taken in
2007 (Reference 5.4-14).
Earlier monitoring attempts to measure Co-58 and Co-60 in the MCR water and bottom
sediments has shown that cobalt behaves as a particle and precipitates out of the
water column and concentrates in the sediments at the bottom of the reservoir. Hence,
cobalt has never been detected in MCR water. The only radionuclide currently
detected in the MCR water fraction is tritium.
Cs-137 is the most common nuclide detected in the MCR environment. Cs-137 exists
in both the on site and off site environment due to nuclear weapons testing. Cs-137 is
routinely found in soil, sediment, and some biological samples taken both on and off
site at concentrations similar to or larger than those measured in MCR samples. This
limits Cs-137 measurement as a tool for evaluating the impact of plant releases on the
MCR environment. As a consequence, Co-60 has been monitored as a generalized
indicator of radionuclide behavior in the MCR for over twenty years. In 2007, Cs-137
was measured in one MCR bottom sediment sample. However, Cs-137 was present
in the environment before the operation of STP 1 & 2 and the sample concentrations
were approximately equal to pre-operational values. The Cs-137 measured in the
MCR does not suggest an increase due to plant operation (Reference 5.4-14).
Of the STP 1 & 2 effluents measured in the MCR only tritium, Co-60, and Cs-137 have
been routinely detected. Other than tritium, the highest concentrations have
consistently been measured in sediment. Of the nuclides that concentrate in the
sediment, only Co-60 appears to be plant related. As mentioned previously, the
Cs-137 measurements fall within the range measured for world wide fallout from
nuclear weapons testing in the early 1960’s.
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Radioactive decay and a reduction of radioactive effluents to the reservoir have
resulted in no detection of nuclides in biological samples taken in the MCR after 1992.
Since the anticipated combined annual release rates for Co-58 and Co-60 for STP 1,
2, 3, and 4 would be less than the STP 1 & 2 combined annual release rates shortly
after 1992, these radionuclides are not anticipated to be measurable in biological
samples during future four unit operation.
STP 3 & 4 would contribute small amounts of fission and activation products to the
MCR as shown in FSAR Table 12.2-22. After tritium, Co-60 is the largest single activity
released annually by STP 1 & 2 and that may be released by STP 3 & 4. The maximum
anticipated Co-60 release rate due to STP 3 & 4 operation based on a conservative
calculation of source terms and removal efficiencies is 0.031 Ci per year. The STP 1 &
2 Co-60 discharges from 2003 to 2007 averaged about 0.013 Ci per year. If no further
reductions are made in the STP 1 & 2 release rates, a total of 0.044 Ci could be added
to the reservoir each year with all four plants operating. The equilibrium concentration
of a radionuclide in bottom sediment can be estimated assuming the reservoir has
approximately 7000 acres of exposed bottom surface and that all radioactive material
released to the reservoir mixes in the top six inches of bottom sediment. The
corresponding equilibrium concentration for Co-60 in the reservoir sediment would be
less than the required detection capability of the radiological environmental monitoring
program (Reference 5.4-15). Although the NRC requires no specific detection
capability for Co-60 in sediment, the required sensitivity for Cs-134 and Cs-137
effectively sets the Co-60 detection sensitivity at a comparable concentration.
Other radioactive material to be released by STP 3 & 4, when combined with the
current STP 1 & 2 releases, is anticipated to be undetectable in the sediment. This
conclusion is supported by experience in the latter half of the 1990s when the releases
from STP 1 & 2 were larger than those anticipated from the future releases from all four
units. There is no evidence of accumulation above environmental detection levels for
any nuclide during that period. Hence, even with four plants operating, the average
equilibrium concentrations of radioactive materials in the reservoir sediments are
anticipated to remain less than detectable. Additionally, no exposure pathway currently
exists from reservoir sediment to people; i.e., the radioactive particles in the sediment
are not soluble and therefore would not be carried into the groundwater. Even if people
were directly exposed to the MCR sediment, no dose or health effect could be
measured with radioactive material below environmental detection levels. Therefore,
the impacts of radionuclides in the sediment would be SMALL.
Of the nuclides discharged besides tritium, Co-60 represents the most activity for a
single nuclide and should continue to be the predominant nuclide with STP 3 & 4
operation. Measurements have proven that cobalt added to the MCR does not remain
in the water at concentrations exceeding the detection capability of the environmental
monitoring program, typically about 2 pCi/liter as listed in Table 3 of the 2007 Annual
Environmental Operating Report for surface water (Reference 5.4-14). The average
diluted concentration during discharge to the MCR of Co-60 or other radionuclides is
less than the 10 CFR 20 limits and would be diluted further by discharge into an off site
body of water like the Colorado River. Consequently, any discharges of Co-60 or any
other radionuclides from the MCR to the groundwater or surface water would not
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exceed 10 CFR 20 regulatory limits and therefore, radiological impacts to the
groundwater and offsite surface water bodies, such as Little Robbins Slough, the
Colorado River, and their associated tributaries would be SMALL.
Annual radiological monitoring of water and sediment in the MCR would continue.
Section 6.2 describes the Radiological Environmental Monitoring Program and how it
would be sufficient to monitor the radionuclides discharged to the MCR and
subsequently to the groundwater and surface water as a result of the operation of all
four units.
Based on the low concentrations of radionuclides detected in the historical monitoring
of the water and sediment in the MCR, the expected minimal radionuclide contributions
discharged to the MCR as a result of the addition of STP 3 & 4, and the fact that the
radionuclide concentrations in the water of the MCR would be less than the limits in 10
CFR 20, impacts to the water and sediments in the MCR, and from discharges from
the MCR to groundwater and surface water, would be SMALL.

5.4.1.1 Liquid Pathways
STP 3 & 4 would release liquid effluents first to the Main Cooling Reservoir (MCR)
which could then release its effluents to either Little Robbins Slough or the Colorado
River and ultimately to Matagorda Bay. The NRC-endorsed LADTAP II computer
program (Reference 5.4-4) was used to calculate these doses, with parameters
specific to each of these water bodies. This program implements the radiological
exposure models described in RG 1.109 for radioactivity releases in liquid effluent. The
following important exposure pathways are considered in LADTAP II:



Ingestion of aquatic organisms as food
External exposure to contaminated sediments deposited along the shoreline
(shoreline exposure)

Although less important, as determined by LADTAP II calculations, the swimming and
boating exposure pathways are also considered in this analysis. The program also
considers ingestion of drinking water and irrigation. However, the water downstream
from STP 3 & 4 is not used for either of these purposes (Reference 5.4-3). Reference
5.4-3 gives the population usage rates for the exposure pathways. The site-specific
input parameters for the liquid pathway are presented in Table 5.4-1.

5.4.1.2 Gaseous Pathways
The GASPAR II computer program was used to calculate the doses to offsite receptors
(the general public within 50 miles and the nearest individual receptors in various
directions) from the new units. This program implements the radiological exposure
models described in RG 1.109 (Reference 5.4-1) to estimate the doses resulting from
radioactive releases in gaseous effluent. The atmospheric dispersion component of
the analysis was calculated with the NRC-sponsored program, XOQDOQ (Reference
5.4-5). Dispersion and deposition factors were calculated from validated onsite
meteorological parameters (wind speed, wind direction, stability class) for the
combined years 1997, 1999, and 2000 as described in Section 2.7.
5.4-4
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Section 2.7 describes the meteorological data, gives the dispersion and deposition
factors, and gives the locations of the individual receptors (distance and direction)
relative to STP 3 & 4. Those same receptors are described, with locations relative to
STP 1 & 2, in Reference 5.4-3.
The following exposure pathways are considered in GASPAR II:


External exposure to contaminated ground



External exposure to gases in air



Inhalation of airborne activity



Ingestion of contaminated meat and milk



Ingestion of contaminated garden vegetables

The spatial distribution of population was discussed in Section 2.5. The agricultural
production for the 50 miles surrounding the site was obtained from 2002 National
Census of Agriculture county data. The input parameters for the gaseous pathway are
presented in Table 5.4-2, and the receptor locations of maximum exposure,
determined from GASPAR calculations are shown in Table 5.4-4.

5.4.1.3 Direct Radiation from STP 3 & 4
The primary objective of radiation shielding is to protect operating personnel and the
general public from radiation emanating from the reactor, power conversion systems,
radwaste process systems and auxiliary systems.
Figure 5.4-1 shows the locations of thermoluminescent dosimeter (TLD)
measurements along the protected area boundary at the existing STP 1 & 2
(Reference 5.4-6). Measurements were made at locations as close as 400 feet from
the STP 2 reactor containment building. These measurements show that the direct
dose along this boundary is at background levels and, because this boundary is within
the site boundary, this also shows that there is no measurable direct radiation at the
site boundary. Shielding in STP 3 & 4 will also be provided to protect the general public
outside the controlled area. The dose along the site boundary from STP 3 & 4 shall be
determined during the detailed design phase of the STP project. However, the plant
shielding design acceptance criteria for the ABWR specify a maximum dose rate due
to direct and scattered radiation of 2.5 mrem/yr at the exclusion area boundary. It is
conservatively assumed that the direct radiation from normal operation of STP 3 & 4
would result in 2.5 mrem/yr per unit at the site boundary. Figure 2.1-1 (Section 2.1)
shows the new units and the site boundaries.

5.4.2 Radiation Doses to Members of the Public (Individuals)
In this section, doses to individuals, MEIs residing near the proposed site, from liquid
and gaseous effluents from one new unit are estimated using the methodologies and
parameters specified in Subsection 5.4.1. Collective doses to the general public from
both new units are described in the next section.
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5.4.2.1 Liquid Pathway Doses
Based on the parameters shown in Table 5.4-1, the LADTAP II computer program was
used to calculate the important doses to the MEI via the following activities:


Eating fish caught in Little Robbins Slough, the Colorado River, or Matagorda Bay



Eating invertebrates caught in Matagorda Bay



Shoreline exposure for all three water bodies

The single-unit liquid activity releases (source terms) for each radionuclide to the MCR
are shown in Table 3.5-1. Those values are multiplied by two (for two-unit operation)
and nuclide specific factors (Reference 5.4-3) which represent the fraction of the
release to the MCR which reaches each of the three water bodies. The MEI, for all
organ doses except bone, determined by LADTAP to be a teenager because
teenagers tend to use the shoreline more than other age groups, eats fish from and is
exposed to the shoreline at Little Robbins Slough. The MEI for organ doses to bone is
a child at the same location because of the greater sensitivity (calculationally, larger
dose conversion factors) of that organ for that age group to internal exposure from
ingestion of fish. The annual doses per unit to the total body, the thyroid, and the
maximally exposed organ (bone) calculated by the computer program for this location
are presented in Table 5.4-5.

5.4.2.2 Gaseous Pathway Doses
Based on the parameters in Table 5.4-2 and Table 5.4-3, the GASPAR II computer
program was used to calculate doses to the maximally exposed individual child (MEI),
who represents the bounding age group for total body and all organs. GASPAR
determined that a child was the MEI because of the greater sensitivity of that age group
to internal exposure from vegetables and meat. The location of this individual is given
in Table 5.4-4. The single-unit gaseous activity releases (source terms) for each
radionuclide are shown in Table 3.5-2. GASPAR II limits the number of source nuclides
to 33. The nuclide source terms were broken into two groups that were analyzed
independently, multiplied by two (for two-unit operation) and their resulting doses then
added together. The annual pathway components for the total body, thyroid, and other
organ doses calculated by the GASPAR computer program for this individual are
presented, as calculated by the program, for two new units in Table 5.4-6; doses from
a single unit would be one-half of these values.
The annual total body dose to the MEI is 0.35 mrem per unit as calculated by GASPAR
to a child residing 2.18 miles WSW of the new units that would be exposed through
plume, ground, inhalation, and ingestion of locally grown meat and vegetables
pathways. Milk consumption was not considered because, based on annual Land Use
Census results (Reference 5.4-3), no milk animals are located within 5 miles of the
plant. The maximum GASPAR calculated annual thyroid dose of 2.27 mrem per unit is
to a child residing 3.03 miles NNW of the new units. Experience at STP 1 & 2 (e.g.,
Reference 5.4-6), indicates that these calculations are likely conservative.
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5.4.3 Impacts to Members of the Public (Individual and Collective Dose to the
Public and Comparison with Regulations)
In this section, the radiological impacts to individuals and population groups from liquid
and gaseous effluents are presented using the methodologies and parameters
specified in Subsection 5.4.1. Table 5.4-7 estimates the total body and organ doses to
the MEI from liquid effluents and gaseous releases from STP 3 & 4 for analytical
endpoints prescribed in 10 CFR 50, Appendix I. The MEI receptor age group and
location are those described in Subsection 5.4.2, a teenager using Little Robbins
Slough for liquid pathway doses to all organs except bone, a child using Little Robbins
Slough for liquid pathway doses to bone, a child residing 2.18 miles WSW of STP 3 &
4 for total body gaseous pathway doses, and a child residing 3.03 miles NNW of STP
3 & 4 for gaseous doses to the thyroid. Appendix I design limits are prescribed in terms
of dose from a single unit; doses from STP 3 & 4 are presented likewise. As the table
indicates, the single-unit doses are below Appendix I limits.
The total site liquid and gaseous effluent doses from STP 1 & 2 plus STP 3 & 4 would
be well within the regulatory limits of 40 CFR 190 (Table 5.4-8). As indicated in
NUREG-1555, demonstration of compliance with the limits of 40 CFR 190 is
considered to be in compliance with the 0.1 rem limit of 10 CFR 20.1301. Table 5.4-9
shows the collective total body dose to the population within 50 miles of the STP site
that would be attributable to both STP 1 & 2 and STP 3 & 4. This collective dose is less
than 0.001% of that received by the population from natural causes. Impacts to
members of the public from operation of the new units would be SMALL and would not
warrant additional mitigation.

5.4.4 Impacts to Biota Other than Members of the Public
Radiation exposure pathways to biota are expected to be the same as those to
humans, i.e., inhalation, external (from ground, airborne plume, water submersion, and
shoreline), drinking water and ingestion. These pathways were examined to determine
if they could result in doses to biota significantly greater than those predicted for
humans from operation of STP 3 & 4. This assessment used surrogate species that
provide representative information about the various dose pathways potentially
affecting broader classes of living organisms. The gaseous pathway doses for
raccoons and ducks were taken as equivalent to adult human doses for the inhalation,
vegetation ingestion, plume, and twice the ground pathways. Neither muskrats nor
heron ingest terrestrial vegetation and that pathway was deleted for those species. The
doubling of doses from ground deposition reflects the closer proximity of these
organisms to the ground. Doses to those same species plus fish are calculated by the
LADTAP II computer program.
Doses to biota from liquid and gaseous effluents from STP 3 & 4 are shown in Table
5.4-10. The total body dose is taken as the sum of the internal and external dose.
Annual doses to all of the surrogates meet the requirements of 40 CFR 190 (Table 5.48). Liquid doses were calculated for three separate receiving water bodies: the
Colorado River, Little Robbins Slough, and Matagorda Bay. Table 5.4-10 presents
doses to organisms using water from Little Robbins Slough because this water body
has the calculated highest dose.
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Use of exposure guidelines, such as 40 CFR 190, which apply to members of the
public in unrestricted areas, is considered very conservative when evaluating
calculated doses to biota. The International Council on Radiation Protection states that
“…if man is adequately protected then other living things are also likely to be
sufficiently protected,” and uses human protection to infer environmental protection
from the effects of ionizing radiation (References 5.4-7 and 5.4-8). This assumption is
appropriate in cases where humans and other biota inhabit the same environment and
have common routes of exposure. It is less appropriate in cases where human access
is restricted or pathways exist that are much more important for biota than for humans.
Species in most ecosystems experience dramatically higher mortality rates from
natural causes than man, as witnessed by their lesser life spans. From an ecological
viewpoint, population stability is considered more important to the survival of the
species than the survival of individual organisms. Thus, higher dose limits could be
permitted. In addition, no biota has been discovered that show significant changes in
morbidity or mortality due to radiation exposures predicted from nuclear power plants.
An international consensus has been developing with respect to permissible dose
exposures to biota. The International Atomic Energy Agency (IAEA) (Reference 5.4-9)
evaluated available evidence including the “Recommendations of the International
Commission on Radiological Protection” (Reference 5.4-7). The IAEA found that
appreciable effects in aquatic populations will not be expected at doses lower than 1
rad per day and that limiting the dose to the maximally exposed individual organisms
to less than 1 rad per day will provide adequate protection of the population. The IAEA
also concluded that chronic dose rates of 0.1 rad per day or less do not appear to
cause observable changes in terrestrial animal populations. The assumed lower
threshold occurs for terrestrial rather than for aquatic animals primarily because some
species of mammals and reptiles are considered more radiosensitive than aquatic
organisms. The permissible dose rates are considered screening levels and higher
species-specific dose rates could be acceptable with additional study or data. This
gives further confidence that if the screening levels are met, such as they are here,
then biota are protected.
A rad (radiation absorbed dose) is the absorption of 100 ergs per gram of, in this case,
biological mass. The absorbed dose can be related to the biological effects on humans
through the unit of rem (roentgen equivalent man). For many types of radiation,
including almost all of those normally released by nuclear power plants (gamma and
beta emitters), one rem is equivalent to the absorption of one rad.
The calculated total body doses in Table 5.4-10 can be compared to the 1 rad per day
dose criteria evaluated in the “Effects of Ionizing Radiation on Plants and Animals at
Levels Implied by Current Radiation Protection Standards” (Reference 5.4-9). The
biota doses meet the dose guidelines by a large margin. In these cases, the annual
dose to biota is much less than the daily allowable doses to aquatic and terrestrial
organisms. Impacts to biota other than members of the public from exposure to
sources of radiation would be SMALL and would not warrant mitigation.
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5.4.5 Occupational Radiation Doses
Based on the available data for the ABWR design, the projected annual occupational
dose, including outages, is estimated to be 98.9 person-rem per unit or 197.8 personrem for both units. For 2005, a two-unit outage year representative of maximum annual
exposure, the collective radiation dose to workers at STP 1 & 2 was 248 person-rem
(Reference 5.4-10), and the 2003 and 2004 doses to these workers were 143 and 120
person-rem (References 5.4-12 and 5.4-13).
With the collective worker dose for STP 3 & 4 expected to be comparable to that
received from STP 1 & 2 and with the impacts to individual construction workers
SMALL (see Section 4.5), impacts to workers from occupational radiation doses would
be SMALL and would not warrant additional mitigation.
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Table 5.4-1 Liquid Pathway Parameters
Parameter

Value

Release source terms

Table 3.5-1 [1]

Water body flow

600, 97800, 18.3 cubic feet per
second [2]

Dilution factor for discharge

1 [3]

Transit time to receptor

1 hour [4]

Impoundment reconcentration model

None [5]

50-mile population

514,003 [6]

50-mile sport fishing, invertebrate catch

4.5E4, 1.8E6 kg/yr [7]

50-mile shoreline usage

7.84E6 person-hours/yr [8]

50-mile swimming, boating usage

3.92E6 person-hours/yr [9]

Fish consumption

21 kilograms per year [10]

Drinking water consumption

None [11]

[1] Table 3.5-1 gives single unit releases to the main cooling reservoir. Sources to
the Colorado River, Matagorda Bay, and Little Robbins Slough are calculated
by multiplying the values in Table 3.5-1 by the factors for each water body and
nuclide in Table B4-1 of Reference 5.4-3.
[2] Dilution flow rate in Colorado River, Matagorda Bay, and Little Robbins Slough
(Reference 5.4-6).
[3] Liquid discharge assumed fully mixed with annual average dilution flows.
[4] 1 hour assumed for transit time from reservoir discharge in all water bodies.
This parameter is inconsequential because of residence time in the reservoir.
[5] Completely mixed model used for all water bodies. Reservoir characteristics
built into Reference 5.4-3, Table B4-1 factors.
[6] Estimated 2060 population, Table 2.5-2.
[7] One-half of fish catch in each of Colorado River and Matagorda Bay. All
invertebrate catch in Matagorda Bay (Reference 5.4-3).
[8] One-half at each of Colorado River and Matagorda Bay (Reference 5.4-3).
[9] Each of swimming and boating assumed one-half of shoreline usage.
[10]Adult MEI. 6.9 kilograms per year average (adult population) fish consumption
(Reference 5.4-4).
[11]References 5.4-3 and 5.4-6.
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Table 5.4-2 Gaseous Pathway Parameters
Parameter

Value

Release Source Terms

Table 3.5-2

Population distribution

Table 2.5-2

Dispersion and deposition factors (χ/Q and d/q) [1]

Section 2.7 tables

50-Mile Milk Production (L/yr)

2.13E6 [2]

50-Mile Meat Production (kg/yr)

4.05E7[2]

50-Mile Vegetable Production (kg/yr)

9.64E6[2]

[1] Air concentration and deposition per unit release rate.
[2] Animal and vegetable production from 2002 National Census of Agriculture. Production
converted to food products using average conversion factors: 21,328 lb-milk/cow, 524 lb beef
per cattle/calf, 92.2 lb pork/hog-pig, 61.1 lb meat/sheep, and 8,090 kg vegetables/acre.

Table 5.4-3 Gaseous Pathway Consumption Factors for Maximally Exposed Individual
Annual Rate
Consumption Factor

Infant

Child

Teen

Adult

330

330

400

310

Meat consumption (kg/yr)

0

41

65

110

Leafy vegetable consumption (kg/yr)

0

26

42

64

Vegetable consumption (kg/yr)

0

520

630

520

Milk consumption (L/yr)

Leafy vegetables are assumed grown in the MEI’s garden for 11 months of the year; the garden is
assumed to supply 76% of the other vegetables ingested annually. Cattle are assumed on pasture for 11
months of the year.
Reference 5.4-11
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Table 5.4-4 Gaseous Pathway Receptor Locations
Direction

Distance
(miles)

Site boundary

NNW

0.69

Maximally exposed individual (MEI), total body and all
organs but thyroid

WSW

2.18

MEI, thyroid

NNW

3.03

Receptor

Source: From GASPAR II (Reference 5.4-11) calculations of dose at nearby receptors
(receptors given in Reference 5.4-3). Locations to maximum dose reported above.
Table 5.4-5 Liquid Pathway Doses for Maximally Exposed
Individual [1] (1 Unit) (millirem per year)
Skin

Bone

Liver

Total Body

Thyroid

Kidney

Lung

GI-LLI [2]

2.12E-4

1.15E-3

2.92E-4

2.63E-4

2.03E-4

2.13E-4

2.05E-4

4.34E-4

[1] Liquid pathway MEI is a teenager ingesting fresh water sport fish and receiving shoreline
exposure from the Little Robbins Slough for all organs except bone. MEI for dose to bone is a
child at the same location.
[2] GI-LLI = Gastrointestinal-lining of lower intestine.
References 5.4-3 and 5.4-4
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Table 5.4-6 Gaseous Pathway Doses for Maximally Exposed
Individual [1] Two Units (millirem per year)
PATHWAY

T.BODY

GI-TRACT

BONE

LIVER

KIDNEY

THYROID [4]

LUNG

SKIN

PLUME

3.34E-01

3.34E-01

3.34E-01

3.34E-01

3.34E-01

1.73E-01

3.41E-01

9.24E-01

GROUND

4.72E-02

4.72E-02

4.72E-02

4.72E-02

4.72E-02

5.66E-02

4.72E-02

5.54E-02

ADULT [2]

8.17E-02

8.07E-02

3.51E-01

8.81E-02

8.04E-02

1.66E+00

6.86E-02

6.69E-02

TEEN [2]

1.23E-01

1.22E-01

5.68E-01

1.40E-01

1.28E-01

2.11E+00

1.11E-01

1.08E-01

CHILD

2.76E-01

2.69E-01

1.36E+00

3.11E-01

2.89E-01

3.98E+00

2.62E-01

2.58E-01

ADULT

2.65E-02

3.60E-02

1.23E-01

2.75E-02

2.63E-02

7.98E-02

2.49E-02

2.46E-02

TEEN

2.18E-02

2.71E-02

1.04E-01

2.30E-02

2.20E-02

5.93E-02

2.10E-02

2.07E-02

CHILD

4.00E-02

4.22E-02

1.96E-01

4.17E-02

4.04E-02

9.34E-02

3.91E-02

3.88E-02

ADULT

4.16E-02

3.29E-02

1.48E-01

4.97E-02

4.35E-02

1.95E+00

2.87E-02

2.73E-02

TEEN

6.71E-02

5.69E-02

2.70E-01

8.89E-02

7.81E-02

3.10E+00

5.28E-02

4.99E-02

CHILD

1.44E-01

1.27E-01

6.63E-01

1.87E-01

1.68E-01

6.20E+00

1.26E-01

1.22E-01

INFANT [2]

2.86E-01

2.71E-01

1.29E+00

3.85E-01

3.29E-01

1.50E+01

2.62E-01

2.54E-01

ADULT

6.22E-02

3.19E-02

1.65E-01

7.67E-02

5.39E-02

2.55E+00

3.26E-02

2.81E-02

TEEN

8.66E-02

5.60E-02

3.03E-01

1.36E-01

9.61E-02

4.05E+00

6.00E-02

5.09E-02

CHILD

1.58E-01

1.27E-01

7.41E-01

2.66E-01

1.98E-01

8.09E+00

1.37E-01

1.23E-01

INFANT

3.00E-01

2.62E-01

1.42E+00

5.40E-01

3.79E-01

1.96E+01

2.81E-01

2.56E-01

ADULT

3.24E-03

4.27E-03

1.63E-03

4.81E-03

6.11E-03

1.49E-01

7.33E-03

2.06E-03

TEEN

3.50E-03

4.66E-03

2.25E-03

5.83E-03

7.59E-03

1.95E-01

1.01E-02

2.08E-03

CHILD

3.34E-03

3.53E-03

3.02E-03

5.42E-03

6.92E-03

2.41E-01

8.50E-03

1.84E-03

INFANT

2.07E-03

1.91E-03

2.25E-03

4.20E-03

4.34E-03

2.20E-01

6.11E-03

1.06E-03

7.01E-01

6.96E-01

1.94E+00

7.39E-01

7.18E-01

4.54E+00

6.98E-01

1.28E+00

VEGETABLE

MEAT

COW MILK [3]

GOAT MILK [3]

INHAL

SUM OF VIABLE
PATHWAYS
(CHILD)

[1] Maximally exposed individual for total body and all organs except thyroid is child resident, 2.18 miles WSW of new
units.
[2] Adult, teen and infant doses are presented as additional information.
[3] Cow milk and goat milk pathway doses are hypothetical for this location and are presented as additional information
only; no milk animals are located within 5 miles of the plant.
[4] Maximally exposed individual for thyroid. Child resident 3.03 miles NNW.
Ground level releases assumed.
Source: GASPAR II calculated pathway doses for locations indicated in footnotes [1] and [4] (see also Table 5.4-4).
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Table 5.4-7 Comparison of Annual Maximally Exposed Individual Doses with
10 CFR 50, Appendix I Criteria
Annual Dose
ABWR
(per unit)

Limit

Total body (mrem) [5]

2.63E-4 [1]

3

Maximum organ – Bone (mrem)

1.15E-3 [7]

10

Gamma air (mrad) [6]

3.30

10

Beta air (mrad)

4.28

20

Total external body (mrem)

3.20

5

Skin (mrem)

7.25

15

2.19 [4]

15

Type of Dose
Liquid effluent

Location
Little Robbins Slough

Gaseous effluent [2]

Site Boundary

Iodines and particulates [3] (gaseous
effluents)
Maximum organ – thyroid (mrem)

MEI

[1] Teenager using Little Robbins Slough.
[2] North-northwest Site Boundary. Ground level releases assumed.
[3] Includes Tritium and Carbon-14 terrestrial food chain dose (and inhalation dose for calculation
ease and conservatism), consistent with Table 1 of (Reference 5.4-1).
[4] Child eating home grown meat and vegetables. Difference between Table 5.4-7 and 5.4-8
thyroid dose is 0.087 millirem per unit from noble gases in the plume.
[5] One-one thousandth of a rem (roentgen equivalent man). For gamma and beta exposure, one
mrem = one mrad.
[6] One-one thousandth of a rad (radiation absorbed dose), or 0.1 ergs per gram of biological
mass.
[7] Child using Little Robbins Slough.
Source: GASPAR II and LADTAP II calculated doses.
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Table 5.4-8 Comparison of Pathway Bounding Maximally Exposed Individual Doses with
10 CFR 20.1301(e) Criteria [1] – (millirem per year)
STP 3 & 4 (ABWR)

STP 1 & 2 (Existing) [6]

Site Total

Regulatory
Limit

Direct
Radiation

Liquid [1]

Gaseous

Total

Liquid

Gaseous

Total

Total body

5.0

0.00053 [2]

0.70 [4]

5.70

0.0042

0.0080

0.012

5.71

25

Thyroid

NA

0.00041 [2]

4.54 [5]

4.54

0.0041

0.0097

0.014

4.55

75

Other
organ bone

NA

0.0023 [3]

1.94 [4]

1.94

0.00077

0.0011

0.0019

1.94

25

[1]
[2]
[3]
[4]
[5]
[6]

5.4-16

Compliance with 40 CFR 190 specified in 10 CFR 20.1301(e).
Teenager using Little Robbins Slough for shoreline activities and fishing.
Child using Little Robbins Slough for shoreline activities and fishing.
Residence with meat animal and vegetable garden, dose to child, 2.18 miles WSW of new units.
Residence with meat animal and vegetable garden, dose to child, 3.03 miles NNW of new units.
References 12.2-1, 12.2-3, 12.2-4. Same receptors as STP 3 & 4.
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Table 5.4-9 Collective Total Body Doses within 50 Miles (person-rem per year)
STP 3 & 4
Liquid
Noble gases

Gaseous

Liquid

Gaseous

0

0.11

0

0.0018

0.0030

0.14

0.00076

0.00042

0.0000056

0.32

0.00068

0.017

0.0030

0.58

0.0014

0.019

Iodines and particulates
Tritium and C-14

STP 1 & 2

Total [1]
Natural background [2]

1.85E5

1.85E5

Source: STP 1 & 2 source terms from Reference 5.4-6. STP 3 & 4 source terms from Tables 3.5-1
and 3.5-2.
[1] Differences between sum of components and total is due to round off.
[2] Natural background dose is based on a dose rate of 360 mrem/person/yr and an estimated
2060 population of 514,003 (Table 2.5-2).

Table 5.4-10 Doses to Biota from Liquid and Gaseous Effluents – STP 3 & 4
Dose (millirad per year)
Biota

Liquid effluents [1]

Gaseous effluents [2]

Total

Fish

0.24

0

0.24

Invertebrate

0.55

0

0.55

Algae

0.14

0

0.14

Muskrat

0.21

8.45

8.66

Raccoon

0.13

9.96

10.09

Heron

0.18

8.45

8.63

Duck

0.29

9.96

10.25

[1] Using Little Robbins Slough water.
[2] Assumed residing at site boundary. Adult pathway doses from GASPAR for plume,
vegetation ingestion (except herons and muskrats) and inhalation; ground exposure
taken as twice adult. Relative Biological Effectiveness equals one.
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Site Location

FHB - Fuel Handling Building
MEAB - Mechanical Equipment Auxillary Building
RCB - Reactor Containment Building
TGB - Turbine Generator Building
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5.5 Environmental Impacts of Waste
This section describes the environmental impacts that could result from the operation
of the nonradioactive waste systems, storage and disposal of mixed wastes, and lowlevel radioactive waste (LLW). Mixed waste contains hazardous waste and a low-level
radioactive source, special nuclear material, or byproduct material. Federal regulations
governing generation, management, handling, storage, treatment, disposal, and
protection requirements associated with these wastes are contained in 10 CFR (NRC
regulations) and 40 CFR (EPA regulations). The section is divided into three
subsections: nonradioactive waste impacts, mixed waste impacts, and low-level
radioactive waste impacts.

5.5.1 Nonradioactive Waste System Impacts
Descriptions of the STP 1 & 2 waste and STP 3 & 4 nonradioactive waste systems are
presented in Section 3.6.
Nonradioactive wastes generated at the STP site, including those from the new units
(i.e., solid wastes, liquid wastes, air emissions), would continue to be managed in
accordance with applicable federal, Texas and local laws and regulations, and permit
requirements. Management practices are expected to be the same as those
implemented for the existing STP units and would include the following:











Nonradioactive solid waste would be collected and stored temporarily on the STP
site and disposed of at offsite licensed commercial waste disposal site(s) or
recovered at an offsite permitted recycling or a recovery facility, as appropriate.
Debris (e.g., vegetation) collected on trash screens at the water intake structure(s)
would be disposed of off site as solid waste, in accordance with Texas Commission
on Environmental Quality (TCEQ) regulations.
Dredge spoils resulting from required maintenance of the onsite barge facility
would be handled in accordance with the current U.S. Army Corps of Engineers
permit (Section 1.2).
Scrap metal, lead acid batteries, and paper on the STP site would be recycled.
Water discharges from cooling and auxiliary systems (e.g., sanitary wastewater
treatment effluent and other treated wastewater effluent streams) would be
discharged to the Main Cooling Reservoir (MCR) through the permitted outfall(s).
A new or revised discharge permit would be obtained.
Sanitary sewage treatment sludge is expected to be disposed of at the onsite
and/or offsite land application facility in accordance with the existing TCEQ permit
(for onsite disposal only) (Reference 5.5-1). If necessary, a revised or new permit
would be issued.

For further descriptions of plant systems generating nonradioactive wastes, refer to
Section 3.6. It is not anticipated that there would be any other site-specific waste
disposal activities unique to the new units. The assessment of potential impacts
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resulting from the discharge of nonradioactive wastes is presented in the following
subsections.

5.5.1.1 Impacts of Discharges to Water
Nonradioactive waste water discharges to surface water would increase as a result of
several aspects of STP 3 & 4 operation, such as additional cooling water system
blowdown, permitted wastewater from the new units' auxiliary systems, and storm
water runoff from new impervious surfaces. Table 3.6-1 lists possible water treatment
chemicals that would be used for the new units, based on current usage for STP 1 &
2. As discussed in Section 3.6, sanitary and other waste water effluents discharge to
the MCR though TCEQ permitted outfalls, subject to constituent permitted levels
summarized in Table 3.6-2. Ambient or baseline water quality conditions are discussed
in Section 2.3.3. There is one discharge outfall from the MCR (blowdown line) that
releases water from the MCR to the Colorado River. Concentrations of constituents in
MCR blowdown would be minimal or undetectable in the Colorado River. Smaller
volume discharges associated with plant auxiliary systems would be discharged in
accordance with the applicable TCEQ water quality standards. Therefore, potential
impacts from constituents in the cooling water and plant auxiliary system discharges
from the new units would be SMALL.
STPNOC will need to revise the existing Storm Water Pollution Prevention Plan
(SWPPP), which prevents or minimizes the discharge of harmful quantities of
pollutants with the storm water discharge, to reflect the addition of new paved areas
and facilities and changes in drainage patterns. The impacts of the addition of
impervious surfaces are expected to be negligible because Best Management
Practices initiated through STPNOC's Stormwater Pollution Prevention Plan will be
employed to control storm water runoff. Impacts from increases in volume or pollutants
in the storm water discharge will be SMALL and will not warrant mitigation.

5.5.1.1.1 Sanitary Waste
Sanitary waste will be collected in an onsite sewage treatment plant, the design of
which will meet the requirements of the Texas Pollutant Discharge Elimination System
(TPDES) effluent standards, specifically a biochemical oxygen demand (BOD) of 20
mg/l (daily average)/45 mg/l (daily maximum), a minimum residual chlorine
requirement of 1 mg/l after a 20-minute detention, and a total suspended solids (TSS)
concentration of 20 mg/l (daily average)/45 mg/l (daily maximum) (Reference 5.5-2).
The wastewater treatment generated sludge would be disposed of at onsite or offsite
facilities. A revised or new permit would be submitted to TCEQ for any additional
discharges, if necessary (Reference 5.5-2).
It should be noted that as discussed in Section 5.5.1.1, the MCR ultimately discharges
to the Colorado River at one effluent discharge point. The large volume of water
available for mixing contained in the MCR, and STP's adherence to effluent discharge
limitations, will result in an insignificant buildup of BOD or other sewage constituents.
Therefore, based on the TCEQ effluent limit standards and the dilution provided by
MCR, potential impacts associated with increases in sanitary waste from the operation
of the new units will be SMALL and will not warrant mitigation.
5.5-2
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5.5.1.2 Impacts of Discharges to Land
Operation of the new units would result in an increase in the total volume of solid waste
generated at the STP site. The types of solid waste generated were discussed in
Section 3.6.3.5. However, it is anticipated there would be no fundamental change in
the characteristics of these wastes or the way they are currently managed at STP 1 &
2. All applicable federal, Texas, and local requirements and standards would be met
with regard to handling, transportation, and offsite land disposal of the solid waste at
licensed facilities. Any waste disposed of onsite (e.g., sludge) would be in accordance
with a revised or current TCEQ Permit (Reference 5.5-1). Current land application
permit requirements address location of the land application area with respect to water
supply (ground and surface) and other water conveyance structures (e.g., irrigation
channels). The land application permit further addresses soil and water table
requirements, both of which would be satisfied by STPNOC if a new or revised land
application permit would be necessary. Restoration of the land application areas, if
necessary, would follow applicable TCEQ guidelines.
Any necessary dredging activities, and the resulting stockpiling and/or disposal of the
dredged material, would be addressed in a new/revised permit (i.e., U.S. Army Corps
of Engineers permit) as discussed in Section 1.2.
STPNOC has recycling and waste minimization programs in place. Approximately 70%
of all nonradioactive solid waste is recycled. Nonradioactive solid waste at STP 3 & 4
would be reused or recycled according to current STPNOC policies to the extent
practicable. Solid wastes appropriate for recycling or recovery (e.g., used oil,
antifreeze, scrap metal, paper) would be managed through the use of approved and
appropriately licensed contractors. Nonradioactive solid waste destined for offsite land
disposal would be disposed of at approved and licensed offsite commercial waste
disposal site(s). Therefore, potential impacts from land disposal of nonradioactive solid
wastes, including onsite sludge, would be SMALL and will not warrant mitigation.

5.5.1.3 Impacts of Discharges to Air
Operation of the new units would increase small amounts of gaseous emissions to the
air, primarily from equipment associated with plant auxiliary systems (e.g., diesel
engines, combustion turbines, diesel-driven fire pumps). These emissions are
intermittent since they are associated with backup-type systems. Projected emissions
from the diesel-fueled equipment are provided in Table 3.6-3. Cooling tower impacts
on terrestrial ecosystems are addressed in Section 5.3.3.2.
Air emission sources associated with the new units will be managed in accordance with
federal, Texas, and local air quality control laws and regulations. Several requirements
for air permits (permits by rule) have been issued to STPNOC by TCEQ. For example,
a permit by rule authorization has been issued to STPNOC for backup and emergency
equipment (Reference 5.5-3). Based on the amount of potential air emissions, and the
intermittent nature of the potential emissions, impacts to air quality would be SMALL
and will not warrant mitigation.
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5.5.2 Mixed Waste Impacts
The term ''mixed waste'' refers specifically to waste that is regulated as both
radioactive waste and hazardous waste. Radioactive materials at nuclear power plants
are regulated by the NRC under the Atomic Energy Act (AEA 1954). Hazardous wastes
are regulated by the state of Texas, which is an EPA-authorized state (a state
authorized by the EPA to regulate those portions of the federal act) under the Resource
Conservation and Recovery Act of 1976 (RCRA).
Mixed waste generated on site is assessed based on the following laws and
regulations. The radioactive component of mixed waste must satisfy the definition of
Low Level Waste (LLW) in the Low-Level Radioactive Waste Policy Amendments Act
(LLRWPAA) of 1985. The hazardous component must exhibit at least one of the
hazardous waste characteristics identified in 40 CFR 261, Subpart C, or be listed as a
hazardous waste under 40 CFR 261, Subpart D. Entities that generate, treat, store, or
dispose of mixed wastes are subject to the requirements of the Atomic Energy Act, the
Solid Waste Disposal Act of 1965, as amended by the RCRA in 1976, and the
Hazardous and Solid Waste Amendments, which amended the RCRA in 1984. The
federal agencies responsible for ensuring compliance with these statutes are the NRC
and the EPA.

5.5.2.1 Plant Systems Producing Mixed Waste
Mixed waste contains hazardous waste and a low-level radioactive source, special
nuclear material, or byproduct material. A 1990 survey by the NRC identifies the
following types of mixed low-level waste at reactor facilities (Reference 5.5-4):







Waste oil from pumps and other equipment
Chlorinated fluorocarbons (CFC) resulting from cleaning, refrigeration, degreasing,
and decontamination activities
Organic solvents, reagents, compounds, and associated materials such as rags
and wipes
Metals such as lead from shielding applications and chromium from solutions and
acids



Metal-contaminated organic sludge and other chemicals



Aqueous corrosives consisting of organic and inorganic acids

Nuclear power plants are not large generators of mixed waste. Proper chemical
handling techniques and pre-job planning ensures that only small quantities of mixed
waste will be generated by STP 3 & 4. The specific types and quantities of mixed waste
that could be generated in new operating reactors are not available. However, each
Advanced Boiling Water Reactor (ABWR) is estimated to generate a maximum of
approximately 474 m3 per year (948 m3 for two units - shipped) of solid LLW (Table
3.5-12). The two existing STP units generate approximately 530 m3 annually of LLW
(Table 2.9-1). Each reactor is estimated to produce approximately 0.5 m3/year of
5.5-4
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mixed waste. However, the volume will more likely be zero, based on the current waste
minimization practices used at the STP site which have resulted in no mixed waste
generation over the past 5 years. STPNOC would manage mixed wastes generated at
the new units in accordance with existing plant programs.

5.5.2.2 Mixed Waste Storage and Disposal Plans
The volume of mixed waste could be reduced or eliminated by one or more of the
following treatments before disposal: decay, stabilization, neutralization, filtration, or
chemical or thermal destruction by an offsite vendor.
Some small quantities of mixed waste, if generated, would be temporarily stored on
site due to the lack of treatment options or disposal sites, if necessary. For this reason,
impacts resulting from occupational exposure to chemical hazards and radiological
doses could be higher than otherwise expected. Occupational chemical and
radiological exposures could occur during the testing of mixed wastes to determine if
the constituents are chemically hazardous. In those cases, appropriate hazardous
chemical control and radiological control measures would be applied.

5.5.2.3 Environmental Impacts
If mixed wastes are generated, minimal environmental impacts would result from
storage or shipment of the mixed wastes. In the event of a mixed waste spill,
emergency operating procedures (EOPs) would be implemented to limit any onsite
impacts, in accordance with the STPEGS Integrated Spill Contingency Plan, which will
be updated to reflect STP 3 & 4. In the event of a spill, properly trained emergency
response personnel would maintain a current facility inventory on the types of waste,
volumes, locations, hazards, control measures, and precautionary measures to be
taken.
Generation and temporary storage of mixed waste can expose workers to hazards
associated with the chemical component(s) of the mixed waste matrix from potential
leaks and spills. STPNOC will implement appropriate procedures, if it becomes
necessary to store mixed wastes, temporarily, on the site. These procedures could
include proper labeling of containers, installation of fire detection and suppression
equipment (if required), use of fences and locked gates, availability of emergency
shower and eyewash facilities, posting of hazard signs, and regular inspections.
The existing emergency procedures will limit any onsite impacts. The impacts from the
treatment, storage and disposal of mixed wastes generated by the new units will be
SMALL and will not warrant mitigation.
Offsite shipment, treatment, and disposal options depend on the hazard levels and
radiological characteristics of the mixed waste. Because personnel performing
packaging and shipping could be exposed to radiation from the mixed waste,
appropriate controls would be implemented to ensure that ALARA goals are not
exceeded. EPA mandates that waste storage containers in temporary storage be
inspected weekly and certain aboveground portions of hazardous waste storage tanks
be inspected daily. The purpose of these inspections is to detect leakage from, or
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deterioration of containers (40 CFR 264). Waste inspection methods could include
direct visual monitoring or remote monitoring for detecting leakage or deterioration. In
addition, measures would be provided to promptly locate, segregate, and manage the
leaking containers to mitigate the effects of mixed waste hazards.
STP 1 & 2 has not produced any mixed wastes for several years, and it is anticipated
that little to no mixed waste would be produced at STP 3 & 4. Any impacts from the
treatment, storage, and disposal of mixed wastes generated by STP 3 & 4 will be
SMALL and will not warrant mitigation beyond what has been described in the previous
paragraphs.

5.5.2.4 Waste Minimization Plan
Primary importance would be placed on source reduction efforts to prevent pollution
and to eliminate or reduce the generation of hazardous waste. Reducing the quantity,
toxicity, or mobility of the hazardous waste before accumulation or disposal would be
considered when prevention or recycling is not possible or practical. The existing STP
site waste minimization plan currently in use at the site would be updated to apply to
the new units.

5.5.3 Radioactive Waste (Low Level)
It is estimated that two ABWRs will generate approximately 948 m3 of LLW annually,
as described in Section 3.5.4. Onsite temporary storage facilities for LLW will be
designed to minimize personnel exposures from waste waiting shipment. STPNOC will
conform to NRC and EPA requirements and guidelines which ensure that LLW is
temporarily stored in facilities that are designed and operated properly and that public
health and safety and the environment are adequately protected. These requirements
and guidelines include the following:










5.5-6

The amount and activity of material allowed in a storage facility and the shielding
used also should be controlled by the dose rate criteria for both the occupational
exposures at the site boundary and any adjacent offsite areas. Direct radiation and
effluent limits are restricted by 10 CFR Part 20 and 40 CFR Part 190. The exposure
limits given in 10 CFR 20.1301 apply to unrestricted areas.
Containers and their waste forms should be compatible to prevent significant
corrosion within the container. After a period of storage, the subsequent
transportation and disposal should not cause a container breach.
Gases generated from organic materials in waste packages should be evaluated
periodically with respect to container breach. After a period of storage, the
subsequent transportation and disposal should not cause a container breach.
High-activity resins should not be stored more than one year unless they are in
containers with special vents.
A program of at least quarterly visual inspection should be established, as
necessary.
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A liquid drainage collection and monitoring system should be in place. Routing of
the drain should be to a radwaste processing system.

Commercial low-level waste disposal facilities are sited and operated consistent with
10 CFR 61 and other appropriate regulations, ensuring SMALL environmental impact.
Waste generators must meet the waste acceptance criteria established for the facility
and adhere to packaging requirements. STP currently ships wastes to several off-site
facilities for disposal. As discussed in Section 3.5.4.2.8,STPNOC also has a
contingency plan in the event that disposal capacity for LLW is not available.
STPNOC concludes that any impacts from the temporary on-site storage and offsite
disposal of LLW generated by STP 3 & 4 will be SMALL and will not warrant mitigation
beyond what has been described in the previous paragraphs.

5.5.4 Conclusions
Minimal chemical constituents and/or wastes would be discharged to the water, land,
or air from operation of the new units. Constituents discharged to the MCR would be
at or below TCEQ permitted levels. The ultimate site discharge to the Colorado River
would also be at or below TCEQ permitted levels. However, the constituent levels
would be very low based on the dilution effects of the MCR prior to discharge to the
river. Discharges to land would be minimal based on the current waste discharges at
STP 1 & 2 and the current waste minimization and recycling. Finally, air emissions
would be minimal based on the estimated equipment emissions and the intermittent
nature of these emissions.
As stated, no new waste streams would be generated. Impacts of waste generation
(nonradioactive and low-level radioactive) would be SMALL and would not warrant
mitigation.
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5.6 Environmental Impacts of Transmission Systems
This section discusses the possible environmental impacts of transmission during
system operation. Potential impacts from transmission system operation, which
include transmission corridor maintenance and transmission line use, are discussed
relative to terrestrial and aquatic ecosystems and members of the public.

5.6.1 Terrestrial Ecosystems
Power generated from STP 3 & 4 will be transmitted over existing circuits and existing
transmission line rights-of-way (Subsection 2.2.2), including their access roads. These
345kV transmission line rights-of-way associated with STP 1 & 2 are approximately
480 total miles in length and service areas near Austin, Corpus Christi, Houston, and
San Antonio (Figure 2.2-1). Subsection 2.4.1.2 describes the land characteristics of
the area containing these rights-of-way. Some changes in hardware (e.g.,
conductors/transformers) will be required in certain sections to accommodate power
from STP 3 & 4, but there are no plans to clear land for new rights-of-way or to expand
existing rights-of-way. Conductors will have to be modified on one 20-mile section of
the existing STP to Hillje circuits.
The transmission system associated with STP 1 & 2 is maintained by AEP Texas
Central Company (TCC), which maintains the rights-of-way from STP to Hillje
Substation and Blessing, and the rights-of-way from Hillje to White Point. The City
Public Service of the City of San Antonio, TX (CPS Energy) maintains the rights-of-way
from Hillje Substation to Elm Creek Substation to San Antonio. The City of Austin
(Austin Energy) maintains the Hillje to Holman right-of-way. CenterPoint Energy
maintains the remaining rights-of-way (see Subsection 2.2.2). All four transmission
service providers (TCC, CPS Energy, Austin Energy, and CenterPoint Energy) survey
and maintain the woody vegetation in the transmission corridors, as needed, every 3
to 5 years to allow continuous and safe power transmission in accordance with their
respective management plans. These management plans include procedures for
removing rapidly growing trees and/or trees that might interfere with power
transmission, pruning trees near transmission lines, and maintaining travel routes
within the rights-of-way. Tree removal is accomplished by manual and mechanical
methods, as well as by application of herbicides. All four companies require that
personnel involved in these maintenance activities be trained in and hold Texas
Department of Agriculture Commercial Pesticide Applicators Licenses. All herbicide
use follows federal, state, and local guidelines, and requires a Texas Department of
Agriculture pesticide application permit. However, since much of the STP-associated
transmission lines traverse mostly agricultural lands, there is limited need for corridor
maintenance (Reference 5.6-1).
As indicated in Subsection 2.4.1, multiple federal and state-listed endangered and
threatened species exist in the counties containing the transmission lines. Each of the
four companies maintaining these lines has established procedures in the event that
threatened or endangered species are found within the transmission rights-of-way,
including the process of communicating with federal agencies. No occurrences have
been reported. STPNOC has initiated consultations with the U.S Fish and Wildlife
Service (USFWS), National Oceanic and Atmospheric Administration, and the Texas
Environmental Impacts of Transmission Systems
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Parks and Wildlife Department concerning endangered and threatened species
relative to plant construction impacts (References 5.6-2, 5.6-3, 5.6-4). AEP has
procedures in place to document transmission line mortalities of large birds, should
they occur, and to deal with bird nests found in hazardous locations along the corridors.
No areas designated by the USFWS as “critical habitat” for threatened or endangered
species occur on or immediately adjacent to existing transmission rights-of-way
associated with STP 1 & 2. None of the transmission lines cross state or federal parks,
wildlife refuges, or preserves or wildlife management areas.
Other “important” species are likely to use these transmission rights-of-way, including
game species like deer, rabbits, squirrels, dove, and possibly quail. However, the
infrequent vegetation management activities employed to maintain the rights-of-way
are unlikely to disturb these animals for periods much longer than the duration of the
activity and these activities, primarily tree removal, could benefit those species by
providing more open habitats.
The effects of transmission line maintenance and vegetation management on
terrestrial biota were evaluated in the Generic Environmental Impact Statement (GEIS)
for License Renewal of Nuclear Plants (Reference 5.6-5), which included analysis of
STP 1 & 2. It was determined that these activities did not lower habitat diversity or
cause significant changes in surrounding habitats. Impacts on wildlife because of
these activities were found to be of SMALL significance at operating nuclear power
plants. Based on AEP, Austin Energy, CenterPoint Energy, and CPS Energy
procedures, the NRC analysis of the impacts of existing right-of-way management, and
the fact that no additional right-of-way maintenance activities would be needed,
STPNOC concludes that the effects of transmission line maintenance on terrestrial
biota in existing transmission line right-of-way would be SMALL.
The effects of transmission line maintenance and vegetation management on
floodplains and wetlands were also evaluated in the GEIS (Reference 5.6-5). The
impacts were found to be of small significance at operating nuclear power plants.
Based on the NRC analysis and the lack of additional right-of-way maintenance
activities, STPNOC concludes that the effects of continued transmission right-of-way
maintenance on terrestrial biota in floodplains and wetlands will be SMALL.
Avian mortality resulting from collisions with transmission lines was evaluated in the
GEIS (Reference 5.6-5). The impacts were found to be of SMALL significance at
operating nuclear power plants. Given that no new rights-of-way or additional right-ofway maintenance activities are associated with STP 3 & 4, impacts due to avian
collisions will be SMALL.
No significant impacts from electromagnetic fields associated with transmission lines
were identified in the GEIS for terrestrial biota (Reference 5.6-5), so these impacts
would be of SMALL significance. The GEIS for license renewal (Reference 5.6-5)
stated, “Several studies have quantified the amount of ozone generated and
concluded that the amount produced by even the largest lines in operation (765 kV) is
insignificant. Ozone concentrations generated by transmission lines are therefore too
5.6-2
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low to cause any significant effects.” Since these lines are 345kV, there are also no
adverse impacts from ozone formation.
Based on the established procedures of AEP, Austin Energy, CenterPoint Energy, and
CPS Energy, the analysis the NRC completed for the GEIS (Reference 5.6-5), and the
lack of additional corridor maintenance activities, potential impacts associated with
routine corridor maintenance activities on terrestrial resources would be SMALL.

5.6.2 Aquatic Ecosystems
Operation and maintenance of power transmission facilities that encompass
switchyards, conductors, transmission towers, and substations have the potential to
affect important aquatic habitats and species. Impacts of building, operating, and
maintaining the existing STP transmission facilities were assessed in the Final
Environmental Statements for construction (Reference 5.6-6) and operation
(Reference 5.6-1) for STP 1 & 2. With regard to operating and maintaining STP 1 & 2
transmission facilities, the NRC observed (Reference 5.6-1) that limited right-of-way
maintenance would be required because the lines traverse mostly agricultural land.
Subsection 2.2.2 describes the nine 345kV transmission circuits that connect STP 1 &
2 to the regional electric grid. These nine circuits leave the site by way of three rightsof-way:
(1)

An eastern right-of-way with two circuits that move east to Velasco (Brazoria
County).

(2)

A middle right-of-way with six circuits that move northwest to Hillje.

(3)

A western right-of-way with a single circuit that moves southwest to Blessing
(Matagorda County).

At Hillje, the middle right-of-way splits into four rights-of-way that extend northeast,
northwest, west, and southwest. Four transmission service providers are involved in
operating and maintaining the transmission lines that connect STP to the regional
electric grid and in managing vegetation within these transmission corridors:
CenterPoint Energy, AEP, Austin Energy, and CPS Energy. Subsections 2.2.2 and
5.6.1 explain which entity is responsible for managing which transmission circuit and
right-of-way; Subsection 5.6.1 also describes these transmission service providers’
current vegetation management practices.
Impacts to aquatic ecosystems associated with operation and maintenance of existing
transmission lines are almost always small, limited to some minor erosion and
sedimentation associated with maintaining transmission system equipment and
access roads (Reference 5.6-5). The use of chemicals, chiefly herbicides, in right-ofway vegetation management is also analyzed, but use of these chemicals is mitigated
by the use of EPA-registered formulations that are approved for use in utility rights-ofway (Reference 5.6-5). All four of the transmission service providers require chemical
applicators to be trained in the safe use of herbicides and require supervisory
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personnel to hold Texas Department of Agriculture Commercial Pesticide Applicators
Licenses.

5.6.2.1 Important Habitats
As discussed in ER Section 2.4, the existing transmission lines cross typical habitats
associated with the coastal prairie region of east Texas: agricultural fields, forests, and
pasture/rangeland. However, the westernmost lines reach into the Texas “Hill
Country,” with different habitats such as Edwards Aquifer springs and karst areas. No
areas designated by the USFWS as “critical habitat” for endangered or threatened
species are crossed by these rights-of-way, nor do they cross any state or federal
parks, wildlife refuges or preserves, or wildlife management areas. While the existing
transmission lines do not cross any state or national park, wildlife refuge, or
conservation area, they do cross perennial and intermittent streams and associated
floodplains or wetlands.
The GEIS for License Renewal of Nuclear Plants (Reference 5.6-5), which included
analysis of STP 1 & 2, observes that impacts of transmission system operation and
maintenance on surface water quality and aquatic communities is of small significance
when utilities employ “proper management practices” with respect to vegetation
management, soil erosion, and application of herbicides. The transmission lines
associated with the STP facility cross land that is mostly flat and largely agricultural
(cropland, pastureland, rangeland). As a consequence, vegetation management
(mechanical and chemical control of fast-growing trees and shrubs that can affect
system reliability, create fire hazards, and hinder maintenance) is not a major concern,
and herbicide use is minimal. The flat terrain in the coastal prairie region of Texas also
reduces the potential for soil erosion and sedimentation in down-gradient wetlands and
streams.
Impacts of transmission lines on important aquatic habitats during operations would
therefore be SMALL and would not warrant mitigation.

5.6.2.2 Important Species
As discussed in Section 2.4, six state and federally listed fish species are known to
occur in the counties crossed by STP-associated transmission lines:

5.6-4



Sharpnose Shiner (Notropis oxyrhynchus; candidate for federal listing)



Blue Sucker (Cycleptus elongatus; state-listed)



Widemouth Blindcat (Satan eurystomus; state-listed)



Toothless Blindcat (Trogloglanis pattersoni; state-listed)



Opossum Pipefish (Microphis brachyurus lineatus; state-listed)



Fountain Darter (Etheostoma fonticola; federally listed)
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The Toothless Blindcat are found in deep caves (1350 to 2000 feet below land surface)
within the San Antonio segment of the Edwards Aquifer (Reference 5.6-7); activities
associated with transmission system operation and maintenance are unlikely to affect
them. The Fountain Darter is found only in portions of the San Marcos and Comal
Rivers in Hays and Comal Counties (Reference 5.6-8). Neither river is crossed by an
STP transmission line. The other two freshwater fish species—the Sharpnose Shiner
and Blue Sucker—are more widely distributed and are both found in rivers (Colorado
and Brazos) crossed by STP transmission lines (References 5.6-9, 5.6-10, and
5.6-11). It is unclear, however, if these species are found in the particular reaches of
the rivers crossed by the transmission lines. The Opossum Pipefish, an estuarinemarine species, spawns in low salinity estuarine waters along the coast of Texas, and
could be present in the lower reaches of rivers flowing into San Antonio, CopanoAransas, and Corpus Christi Bays (References 5.6-12 and 5.6-13). These rivers are
crossed by the Hillje-to-White Point transmission line.
Transmission maintenance and vegetation management practices of the four
transmission service providers have been designed to minimize impacts to water
quality of down-gradient streams, ponds, and impoundments and thus to aquatic
populations, including sensitive aquatic populations, that inhabit these streams, ponds,
and impoundments. As indicated in Subsection 2.4.1 and in the preceding paragraph,
six state and federally listed fish species occur in the counties crossed by the STP
transmission lines. STPNOC has initiated consultations with appropriate state and
federal agencies relative to plant construction impacts on threatened and endangered
species (see Subsection 5.6.1).
As discussed throughout this section, the four entities involved in transmission system
operation and maintenance have adopted vegetation management and system
maintenance practices that limit impacts to surface waters and aquatic communities.
Also, land use and terrain in the region have the effect of reducing the amount of
mechanical and chemical vegetation management that is required, thus limiting
potential impacts to down-gradient wetlands and streams. For these reasons, impacts
to aquatic communities from operation and maintenance of STP 3 & 4 transmission
lines would be SMALL and would not warrant mitigation measures beyond those
already identified in this section and addressed by the procedures of the four
transmission providers.

5.6.3 Impacts to Members of the Public
As described in Subsection 2.2.2.2, the existing transmission system for STP 1 & 2
would be used for STP 3 & 4. The AEP Interconnection Study (Reference 5.6-14) calls
for approximately 20 miles of conductor replacement to accommodate the additional
current along the STP to Hillje right-of-way. There would be no change in line voltage
and no additional rights-of-way would be needed. Some of the towers would be
replaced in order to maintain the National Electric Safety Code (NESC) standards in
sag clearance. The new towers would have similar footprints and appearances as the
present towers and would only require temporary land disturbance to build. Therefore,
the impacts to members of the public from STP 3 & 4 would be similar to those
occurring with the existing transmission system. The operation and maintenance of the
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upgraded transmission system may result in visual impacts, electric shock hazards,
electromagnetic field exposure, noise impacts, and radio and television interference.

5.6.3.1 Visual Impacts
Transmission lines for STP 1 & 2 were constructed by the transmission service
providers with consideration given to environmental and visual values. These
considerations would be continued throughout the modifications described in
Subsection 2.2.2.2. The visual impacts of the transmission system would not change
as a result of the addition of STP 3 & 4 because no new offsite transmission right-ofway is required to support STP 3 & 4. The appearance of the new towers and
conductors would be consistent with the present towers and conductors and result in
very little visual change. Tower maintenance, tree pruning, and other maintenance
operations would continue to be done regularly by the transmission service providers.
Consequently, the visual impacts to members of the public from the transmission
system would be SMALL.

5.6.3.2 Electric Shock
Objects located near transmission lines can become electrically charged because of
their immersion in the lines’ electric field. This charge results in a current that flows
through the object to the ground. The current is called “induced” because there is no
direct connection between the line and the object. The induced current can also flow
to the ground through the body of a person who touches the object. An object that is
insulated from the ground can actually store an electrical charge, becoming what is
called “capacitively charged.” A person standing on the ground and touching a vehicle
or a fence receives an electrical shock because of the sudden discharge of the
capacitive charge through the person’s body to the ground. After the initial discharge,
a steady-state current can develop, the magnitude of which depends on several
factors, including:


The strength of the electric field which, in turn, depends on the voltage of the
transmission line ;



The height and geometry of the individual transmission wires;



The size of the object on the ground;



The extent to which the object is grounded.

The NESC has a provision that describes how to establish minimum vertical
clearances to the ground for electric lines having voltages exceeding 98 kV. The
clearance must limit the induced current due to electrostatic effects to five milliamperes
if the largest anticipated truck, vehicle, or equipment were short-circuited to ground.
(Reference 5.6-15, Part 2, Rules 232C1 and 232D3c).
To reduce the potential for vehicle-to-ground short-circuit shock to vehicles parked
beneath the lines, the existing transmission lines are currently designed to provide
clearances consistent with the NESC 5-milliamp rule. The upgrade of the existing
transmission system described in Sections 3.7 and Subsection 2.2.2.2 would likely
5.6-6
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change the geometry of the power lines because the new conductors would sag
differently and new towers may be taller. All transmission lines would continue to
comply with the NESC.
Analysis of this area of impact, detailed in the GEIS for License Renewal of Nuclear
Plants (Reference 5.6-5) concludes that “potential electrical shock impacts are of small
significance for transmission lines that are operated in adherence with the NESC.”
Because all STP transmission lines would comply with the NESC, impacts would be
SMALL, and no mitigation measures would be needed.

5.6.3.3 Electromagnetic Field Exposure
In 1992, the U.S. Congress established a research and educational program designed
to determine if exposure to extremely low frequency electric and magnetic fields (ELFEMF) was harmful to humans. This research and information compilation effort was
conducted jointly by the National Institute of Environmental Health Sciences (NIEHS),
the National Institutes of Health, and the Department of Energy. Their findings state,
“The scientific evidence suggesting that ELF-EMF exposures pose any health risk is
weak.” NIEHS concluded that such exposure could not be ruled as entirely safe, but
that the evidence was insufficient to warrant regulatory concern (Reference 5.6-16).
STPNOC concurs with this finding and will continue to monitor industry research on
this subject.

5.6.3.4 Noise
High-voltage transmission lines can emit noise when the electric field strength
surrounding them is greater than the breakdown threshold of the surrounding air,
creating a discharge of energy. This energy loss, known as corona discharge, is
affected by ambient weather conditions such as humidity, air density, wind, and
precipitation, and by irregularities on the energized surfaces. The transmission lines
that provide transmission service to the STP site are designed with hardware and
conductors that have features to eliminate corona discharge and be corona-free up to
their maximum operating voltage. Nevertheless, during wet weather, the potential for
corona loss increases, and could occur if insulators or other hardware have any
defects. The GEIS for License Renewal of Nuclear Plants (Reference 5.6-5) explains
that corona discharge results in audible noise, radio and television interference, energy
losses, and the production of ozone and is generally not a problem with 345kV
transmission lines.
Corona-induced noise along the existing transmission lines is very low or inaudible,
except possibly directly below the line on a quiet, humid day. Such noise does not pose
a risk to humans. The four transmission service providers monitor complaints on
transmission line noise, but have not received any reports of nuisance noise from
members of the public. Accordingly, STPNOC does not expect there to be complaints
on nuisance noise from the upgraded transmission lines and concludes impacts would
be SMALL.

Environmental Impacts of Transmission Systems

5.6-7

Rev. 12

STP 3 & 4

Environmental Report

5.6.3.5 Radio and Television Interference
Generally, the cause of radio or television interference from transmission lines is from
corona discharge from defective insulators or hardware. Should complaints on
electromagnetic interference with radio or television reception occur, the transmission
service provider would investigate the cause and, if necessary, replace the defective
component to correct the problem. As described in Subsection 5.6.3.4, the
transmission lines that provide service to the STP site are designed to be corona-free
up to their maximum operating voltage. STPNOC expects that radio and television
interference from the proposed upgraded transmission lines would be SMALL.
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5.7 Uranium Fuel Cycle Impacts
This section discusses the environmental impacts from the uranium fuel cycle for STP
3 & 4. The uranium fuel cycle is defined as the total of those operations and processes
associated with provision, utilization, and ultimate disposal of fuel for nuclear power
reactors.
The regulations in 10 CFR 51.51(a) state that:
“Every environmental report prepared for the construction permit stage of a
light-water-cooled nuclear power reactor, and submitted on or after September
4, 1979, shall take Table S-3, Table of Uranium Fuel Cycle Environmental
Data, as the basis for evaluating the contribution of the environmental effects
of uranium mining and milling, the production of uranium hexafluoride, isotopic
enrichment, fuel fabrication, reprocessing of irradiated fuel, transportation of
radioactive materials and management of low level wastes and high level
wastes related to uranium fuel cycle activities to the environmental costs of
licensing the nuclear power reactor. Table S-3 shall be included in the
environmental report and may be supplemented by a discussion of the
environmental significance of the data set forth in the table as weighed in the
analysis for the proposed facility.”
Table S-3 is used to assess environmental impacts. Its values are normalized for a
reference 1000-MWe LWR at 80% capacity factor. The 10 CFR 51.51(a) Table S-3
values are reproduced in Table 5.7-1. STPNOC has analyzed a 1350-MWe ABWR unit
operating at 95% capacity factor for STP 3 & 4. STP has considered the approximately
60% increase in power level for the ABWR in the evaluation of the estimated
environmental impacts for the ABWR relative to the reference reactor in Table 5.7-1.
Details of this evaluation are discussed in the following paragraphs of this section,
however it is important to recognize that the higher power level Advanced Boiling
Water Reactor (ABWR) impact on the uranium fuel cycle is in the same order of
magnitude as for the Normalized Model LWR Annual Fuel Requirement table (WASH
1248) or Reference Reactor Year (NUREG-0116) and, therefore, the values for the
maximum effect per annum fuel total reactor year of Model 1000 MWe LWR of
NUREG-1555.
Specific categories of natural resource use are included in Table S-3 (and duplicated
in Table 5.7-1). These categories relate to land use, water and fossil fuel consumption,
chemical and thermal effluents, radiological releases, disposal of transuranic, highlevel and low-level wastes, and radiation doses from transportation and occupational
exposure. In developing Table S-3, the NRC considered two fuel cycle options that
differed in the treatment of spent fuel removed from a reactor. "No recycle" treats all
spent fuel as waste to be stored at a federal waste repository, "uranium-only recycle"
involves reprocessing spent fuel to recover unused uranium and return it to the system.
Neither cycle involves the recovery of plutonium. The contributions in Table S-3
resulting from reprocessing, waste management, and transportation of wastes are
maximized for both of the two fuel cycles (uranium-only and no recycle); that is, the
identified environmental impacts are based on the cycle that results in the greater
impact.
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The Nuclear Nonproliferation Act of 1978, Pub. L. No. 95-242 (22 USC 3201 et seq.),
has significantly affected the disposition of spent nuclear fuel by deferring indefinitely
the commercial reprocessing and recycling of spent fuel produced in the U.S.
commercial nuclear power program. While the ban on the reprocessing of spent fuel
was lifted during the Reagan administration, economic circumstances changed,
reserves of uranium ore increased, and the stagnation of the nuclear power industry
provided little incentive for the industry to resume reprocessing. During the 109th
Congress, the Energy Policy Act of 2005, Pub. L. No. 109-58 (119 Stat. 594 [2005]),
was enacted. It authorized the DOE to conduct an advanced fuel recycling technology
research and development program to evaluate proliferation-resistant fuel recycling
and transmutation technologies that minimize environmental or public health and
safety impacts. Consequently, while federal policy does not prohibit reprocessing,
additional DOE efforts would be required before commercial reprocessing and
recycling of spent fuel produced in the U.S. commercial nuclear power plants could
commence.
The following assessment of the environmental impacts of the fuel cycle for an ABWR
at the STP site is based on the values in Table S-3 and NRC's analysis of the
radiological impacts from radon-222 and technetium-99 in NUREG-1437 (Reference
5.7-1) which STPNOC has reviewed and updated for this analysis. NUREG-1437 and
Addendum 1 to the GEIS (Reference 5.7-2) provide a detailed analysis of the
environmental impacts from the uranium fuel cycle. Although NUREG-1437 is specific
to impacts related to license renewal, the information is relevant to this review because
the ABWR design considered here is also a LWR and uses the same type of fuel.
The fuel cycle impacts in Table S-3 are based on a reference 1000 MWe LWR
operating at an annual capacity factor of 80% for an electrical output of 800 MWe.
STPNOC will operate two ABWR units at the site. The standard configuration (a single
unit) will be used to evaluate uranium fuel cycle impacts relative to the reference
reactor. In the following evaluation of the environmental impacts of the fuel cycle for
the ABWR, STPNOC assumed a 1350 MWe reactor with a capacity factor of 95% for
an electrical output of approximately 1280 MWe. The ABWR output is approximately
60% greater than the output used to estimate impact values in Table S-3 (reproduced
in Table 5.7-1) for the reference reactor. As stated earlier in this section, data used for
evaluation of the uranium fuel cycle environmental impact has been scaled from the
reference reactor impacts to reflect the output of one ABWR.
NRC calculated the values in Table S-3 from industry averages for the performance of
each type of facility or operation associated with the fuel cycle. NRC chose
assumptions so that the calculated values will not be underestimated. This approach
was intended to ensure that the actual values will be less than the quantities shown in
Table S-3 for all LWR nuclear power plants within the widest range of operating
conditions. Changes in the fuel cycle and reactor operations have occurred since
Table S-3 was promulgated. For example, the estimated quantity of fuel required for a
year's operation of a nuclear power plant can now reasonably be calculated assuming
a 60-year lifetime (40 years of initial operation plus a 20-year license renewal term).
This was done in NUREG-1437 for both BWRs and PWRs, and the highest annual
requirement (35 metric tonnes [MT] of uranium made into fuel for a BWR) was used in
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NUREG-1437 as the basis for the reference reactor year. A number of fuel
management improvements have been adopted by nuclear power plants to achieve
higher performance and to reduce fuel and enrichment requirements, reducing annual
fuel requirements. Therefore, Table S-3 remains a conservative estimate of the
environmental impacts of the fuel cycle fueling nuclear power reactors operating today.
Another change is the elimination of the U.S. restrictions on the importation of foreign
uranium. The economic conditions of the uranium market now and in the foreseeable
future favor full use of foreign uranium at the expense of the domestic uranium
industry. These market conditions have forced the closing of most U.S. uranium mines
and mills, substantially reducing the environmental impacts in the United States from
these activities. However, the Table S-3 estimates have not been adjusted accordingly
so as to ensure that these impacts, which will have been experienced in the past and
may be fully experienced in the future, are considered. Factoring in changes to the fuel
cycle suggests that the environmental impacts of mining and milling could drop to
levels below those in Table S-3. Section 6.2.3 of NUREG-1437 discusses the
sensitivity of these changes in the fuel cycle on the environmental impacts.

5.7.1 Land Use
The total annual land requirements for the fuel cycle supporting an ABWR will be about
181 acres. Approximately 21 acres will be permanently committed land, and 160 acres
will be temporarily committed. A "temporary" land commitment is a commitment for the
life of the specific fuel cycle plant (e.g., a mill, enrichment plant, or succeeding plants).
Following decommissioning, the land could be released for unrestricted use.
"Permanent" commitments represent land that may not be released for use after
decommissioning because decommissioning does not result in the removal of
sufficient radioactive material to meet the limits of 10 CFR 20, Subpart E for release of
an area for unrestricted use.
In comparison, a coal-fired plant with the same MWe output as the ABWR using stripmined coal requires the disturbance of about 320 acres per year for fuel alone. The
impacts on land use from the uranium fuel cycle will be SMALL and will not warrant
mitigation.

5.7.2 Water Use
Principal water use for the fuel cycle supporting STP 3 & 4 will be that required to
remove waste heat from the power stations supplying electricity to the enrichment
process. Scaling from Table S-3, of the total annual water use of 1.82 × 1010 gallons
for the ABWR fuel cycle, about 1.78 × 1010 gallons will be required for the removal of
waste heat. Evaporative losses from fuel cycle process cooling will be about 2.57 × 108
gallons per year and mine drainage will account for 2.04 × 108 gallons per year.
Impacts on water use from the uranium fuel cycle will be SMALL and will not warrant
mitigation.

5.7.3 Fossil Fuel Impacts
Electric energy and process heat are required during various phases of the fuel cycle
process. The electric energy is usually produced by the combustion of fossil fuel at
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conventional power plants. Electric energy associated with the fuel cycle represents
about 5% of the annual electric power production of the reference reactor. Process
heat is primarily generated by the combustion of natural gas. This gas consumption, if
used to generate electricity, represents less than 0.4% of the electrical output of the
reference reactor. The direct and indirect consumption of electric energy for fuel cycle
operations would be small relative to the power production of the proposed units.

5.7.4 Chemical Effluents
The quantities of liquid, gaseous, and particulate discharges associated with the fuel
cycle processes are given in Table S-3 (Table 5.7-1) for the reference 1000-MWe
LWR. The quantities of effluents for an ABWR will be approximately 60% greater than
those in Table S-3 (Table 5.7-1). The principal effluents are SOx, NOx, and
particulates. Based on the U.S. Environmental Protection Agency's National Air
Pollutant Emissions Estimates (Reference 5.7-3), these ABWR emissions constitute
less than 0.052% of all SO2 emissions in 2005, and less than 0.012% of all NOx
emissions in 2005.
Liquid chemical effluents produced in the fuel cycle processes are related to fuel
enrichment and fabrication and may be released to receiving waters. All liquid
discharges into navigable waters of the United States from facilities associated with
fuel cycle operations are subject to requirements and limitations set by an appropriate
federal, state, regional, local, or tribal regulatory agency. Tailing solutions and solids
are generated during the milling process and are not released in quantities sufficient
to have a significant impact on the environment. Impacts from chemical effluents from
the uranium fuel cycle will be SMALL and will not warrant mitigation.

5.7.5 Radioactive Effluents
Radioactive gaseous effluents estimated to be released to the environment from waste
management activities and certain other phases of the fuel cycle are set forth in Table
S-3 (Table 5.7-1). Using Table S-3 data, Subsection 6.2.2.1 of NUREG-1437
estimates the 100-year environmental dose commitment to the U.S. population from
the fuel cycle (excluding reactor releases and dose commitments due to radon-222
and technetium-99) to be about 400 person-rem per reference reactor year. The
estimated dose commitment to the U.S. population will be approximately 640 personrem per year of operation for the ABWR.
Subsection 6.2.2.1 of NUREG-1437 estimates the additional whole body dose
commitment to the U.S. population from radioactive liquid wastes effluents due to all
fuel cycle operations (other than reactor operation) to be approximately 200 personrem per reference reactor year. The estimated dose commitment to the U.S. population
will be approximately 320 person-rem per year of operation for the ABWR. Thus, the
estimated 100-year environmental dose commitment to the U.S. population from
radioactive gaseous and liquid releases from fuel cycle operations is approximately
960 person-rem to the whole body per reactor-year for the ABWR.
The radiological impacts of radon-222 and technetium-99 releases are not included in
Table S-3. Principal radon releases occur during mining and milling operations and as
5.7-4
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emissions from mill tailings. Principal technetium-99 releases occur as releases from
the gaseous diffusion enrichment process. NRC provided an evaluation of these
technetium-99 and radon-222 releases in NUREG-1437. STPNOC has reviewed the
evaluation, considers it reasonable, and has provided it as part of this application for
STP 3 & 4.
Section 6.2 of NUREG-1437 estimates radon-222 releases from mining and milling
operations, and from mill tailings for a year of operation of the reference 1000-MWe
LWR. The estimated releases of radon-222 for one ABWR are 8300 curies (Ci) per
year. Of this total, approximately 78% will be from mining, 15% from milling, and 7%
from inactive tails before stabilization. Radon releases from stabilized tailings were
estimated to be 1.6 Ci per year for the ABWR; that is 60% greater than the NUREG1437 estimate for the reference reactor year. The major risks from radon-222 are from
exposure to the bone and lung, although there is a small risk from exposure to the
whole body. The organ-specific dose weighting factors from 10 CFR 20 were applied
to the bone and lung doses to estimate the 100-year dose commitment from radon-222
to the whole body. The 100-year estimated dose commitment from mining, milling, and
tailings before stabilization for the ABWR will be approximately 1500 person-rem to the
whole body. From stabilized tailing piles, the same estimated 100-year environmental
dose commitment will be approximately 28 person-rem to the whole body.
NUREG-1437 considered the potential health effects associated with the releases of
technetium-99 for the reference reactor. The estimated technetium-99 releases for the
ABWR will be 0.011 Ci from chemical processing of recycled uranium hexafluoride
before it enters the isotope enrichment cascade and 0.0080 Ci into groundwater from
a high-level waste repository. The major risks from technetium-99 are from exposure
of the gastrointestinal tract and kidneys, and a small risk from whole-body exposure.
Applying the organ-specific dose weighting factors from 10 CFR 20 to the
gastrointestinal tract and kidney doses, the total-body 100-year dose commitment from
technetium-99 is estimated to be 160 person-rem for the ABWR.
Although radiation can cause cancer at high doses and high dose rates, no data
unequivocally establish a relationship between cancer and low doses or low dose rates
below approximately 10,000 person-rem. However, to be conservative, radiation
protection experts assume that any amount of radiation may pose some risk of cancer,
or a severe hereditary effect, and that higher radiation exposures create higher risks.
Therefore, a linear, no-threshold dose response relationship is used to describe the
relationship between radiation dose and detrimental effects. Simply stated, any
increase in dose, no matter how small, results in an incremental increase in health risk.
A recent report by the National Academy of Sciences (Reference 5.7-4) supports the
linear, no-threshold dose response model.
Based on this model, risk to the public from radiation exposure can be estimated using
the nominal probability coefficient (730 fatal cancers, nonfatal cancers, or severe
hereditary effects per 1 × 106 person-rem) from the International Commission on
Radiation Protection (ICRP) Publication 60 (Reference 5.7-5). This coefficient,
multiplied by the sum of the estimated whole-body population doses estimated above
for the ABWR, approximately 2600 person-rem per year, estimates that the U.S.
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population could incur a total of approximately 1.9 fatal cancers, nonfatal cancers, or
severe hereditary effects from the annual fuel cycle for the ABWR. This risk is small
compared to the number of fatal cancers, nonfatal cancers, and severe hereditary
effects that will be estimated to occur in the U.S. population annually from exposure to
natural sources of radiation using the same risk estimation methods.
Based on these analyses, STPNOC concludes that the environmental impacts of
radioactive effluents from the fuel cycle will be SMALL and will not warrant mitigation.

5.7.6 Radioactive Waste
The quantities of radioactive waste (low-level, high-level, and transuranic wastes)
associated with fuel cycle processes are presented in Table S-3 (Table 5.7-1). For lowlevel waste disposal, NRC notes in 10 CFR 51.51(b) that there will be no significant
radioactive releases to the environment. For high-level and transuranic wastes, NRC
notes that these wastes are to be disposed at a repository, such as the candidate
repository at Yucca Mountain, Nevada. No release to the environment is expected to
be associated with such disposal because all of the gaseous and volatile radionuclides
contained in the spent fuel are assumed to be released to the atmosphere before
disposal of the waste.
There is some uncertainty associated with the high-level waste and spent fuel disposal
component of the fuel cycle. The regulatory limits for offsite releases of radionuclides
for the current candidate repository site have not been finalized. However, NRC has
assumed that limits would be developed along the line of the 1995 National Academy
of Sciences report, "Technical Bases for Yucca Mountain Standards" (Reference 5.76), and that in accordance with the Commission's Waste Confidence Decision (10 CFR
51.23), a repository can and likely will be developed at some site that will comply with
such limits, with peak doses to virtually all individuals of 100 person-rem per year or
less (Reference 5.7-1). It is reasonable to conclude that the offsite radiological impacts
of spent fuel and high-level waste disposal would not be sufficiently great to preclude
construction of new units at the STP site.
For the reasons stated above, STPNOC concludes that the environmental impacts of
radioactive waste disposal will be SMALL and will not warrant mitigation.

5.7.7 Occupational Dose
The estimated occupational dose attributable to all phases of the fuel cycle is
approximately 960 person-rem per year for the ABWR. This is based on a 600 personrem-per-year occupational dose estimate attributable to all phases of the fuel cycle for
the reference reactor (Reference 5.7-1). The dose to any individual worker would be
maintained within the dose limit of 10 CFR 20, which is five rem per year. The
environmental impacts from this occupational dose would be SMALL.

5.7.8 Transportation
The transportation dose to workers and the public totals about 2.5 person-rem per year
for the reference reactor as presented in Table S-3 (Table 5.7-1). This corresponds to
a dose of 4.0 person-rem per year for the ABWR. Estimated dose to workers is below
5.7-6
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established safe limit. For comparative purposes, the estimated collective dose from
natural background radiation to the population within 50 miles of the STP site is 75,000
person-rem per year. On the basis of this comparison, STPNOC concludes that
environmental impacts of transportation from the fuel cycle will be SMALL and will not
warrant mitigation.

5.7.9 Summary
STPNOC evaluated the environmental impacts of the uranium fuel cycle as given in
Table S-3 and considered the effects of radon-222 and technetium-99 releases based
on the information presented in NUREG-1437. For determination of “small radiological
impact” compliance with dose and release levels were utilized. Arguments based on
comparison with natural background radiation were used only where dose and release
levels cannot be established without great uncertainty, e.g., for large populations.
NUREG-1437, Vol. 1, Section 6.2.4 Conclusions, in the paragraph states that “The
aggregate nonradiological impact of the uranium fuel cycle resulting from the renewal
of an operating license on any plant is small”. Based on this evaluation, STPNOC
concludes that the impacts associated with the uranium fuel cycle would be SMALL,
and mitigation would not be warranted.
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Table 5.7-1 Uranium Fuel Cycle Environmental Data [1]
Environmental Considerations

Reference
Reactor

ABWR

Natural Resource Use
Land (acres)
Temporarily committed [2]

100

160

Undisturbed area

79

127

Disturbed area

22

35

Permanently committed

13

21

Overburden moved (millions of MT)

2.8

4.5

160

257

11,090

17,800

127

204

11,377

18,200

Electrical energy (thousands of MW-hour)

323

520

Equivalent coal (thousands of MT)

118

190

Natural gas (millions of scf)

135

220

SOx

4400

7050

NOx [4]

1190

1910

14

22

CO

29.6

47

particulates

1154

1850

0.67

1.1

0.014

0.022

Water (millions of gallons)
Discharged to air
Discharged to water bodies
Discharged to ground
Total
Fossil Fuel

Gases (including entrainment) [3]

hydrocarbons

Other gases
F
HCI
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Table 5.7-1 Uranium Fuel Cycle Environmental Data [1] (Continued)
Environmental Considerations

Reference
Reactor

ABWR

Liquid
SO4-

9.9

16

NO3

25.8

41

fluoride

12.9

21

5.4

8.7

8.5

14

Na+

12.1

19

NH3

10

16

Fe

0.4

0.64

240

380

91,000

146,000

[5]

[5]

-

Ca++
-

CI

Tailings solutions (thousands of MT)
Solids
Effluents – Radiological (curies)
Gases (including entrainment)
222Rn
226

Ra

0.02

0.032

230

Th

0.02

0.032

0.034

0.055

18.1

29

24

38

400

640

0.14

0.22

U
3

H (thousands)

14C
85

Kr (thousands)

106

Ru

129

I

1.3

2.1

131

I

0.83

1.3

Tc

[5]

[5]

0.203

0.33

99

Fission products and TRU
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Table 5.7-1 Uranium Fuel Cycle Environmental Data [1] (Continued)
Environmental Considerations

Reference
Reactor

ABWR

Liquids
U and daughters

2.1

3.4

Ra

0.0034

0.0055

230Th

0.0015

0.0024

0.01

0.016

5.90 × 10-6

9.5 × 10-6

11,300

18,100

1.10 × 107

1.76 × 107

4063

6500

exposure of workers and the general public

2.5

4.0

Occupational exposure – reprocessing and
waste management

22.6

36

226

Effluents – Radiological (curies) (cont.)
234

Th

fission and activation
Solids buried
not HLW (shallow)
TRU and HLW (deep)
Effluents – Thermal (billions of Btu)
Transportation (person rem)

MT metric tonnes
TRU transuranic
HLW high-level waste
Notes:
[1] In some cases where no entry appears in Table S-3, it is clear from the background documents that the matter was addressed
and that, in effect, the table should be read as if a specific zero entry had been made. However, there are other areas that are
not addressed at all in the table. Table S-3 does not include health effects from the effluents described in the table, or estimates
of releases of radon-222 from the uranium fuel cycle or estimates of technetium-99 released from waste management or
reprocessing activities. Radiological impacts of these two radionuclides are addressed in NUREG-1437, “Generic
Environmental Impact Statement for License Renewal of Nuclear Plants,” (Reference 1) and it was concluded that the health
effects from these two radionuclides posed a small significance. Data supporting Table S-3 are given in the “Environmental
Survey of the Uranium Fuel Cycle,” WASH-1248 (April 1974); the “Environmental Survey of Reprocessing and Waste
Management Portion of the LWR Fuel Cycle,” NUREG-0116 (Supplement 1 to WASH-1248); the “Public Comments and Task
Force Responses Regarding the Environmental Survey of the Reprocessing and Waste Management Portions of the LWR Fuel
Cycle,” NUREG-0216 (Supp. 2 to WASH-1248); and in the record of final rule making pertaining to “Uranium Fuel Cycle Impacts
from Spent Fuel Reprocessing and Radioactive Waste Management, Docket RM-50-3.” The contributions from reprocessing,
waste management, and transportation of wastes are maximized for either of the two fuel cycles (uranium only and fuel recycle).
The contribution from transportation excluded transportation of cold fuel to a reactor and of irradiated fuel and radioactive wastes
from a reactor that are considered in Table S-4 of § 51.20(g). The contributions from the other steps of the fuel cycle are given
in columns A-E of Table S-3A of WASH-1248.
[2] The contributions to temporarily committed land from reprocessing are not prorated over 30 years, since the complete temporary
impact accrues regardless of whether the plant services one reactor for one year or 57 reactors for 30 years.
[3] Estimated effluents based on combustion of coal for equivalent power generation.
[4] 1.2% from natural gas use and process.
[5] Radiological impacts of radon-222 and technetium-99 are addressed in NUREG-1437, “Generic Environmental Impact
Statement for License Renewal of Nuclear Plants,” (Reference 1). The GEIS concluded that the health effects from these two
radionuclides pose a small risk.
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5.8 Socioeconomic Impacts
This section addresses the socioeconomic impacts of the operation of STP 3 & 4.
Section 5.8.1 presents an assessment of the physical impacts of operation. Subsection
5.8.2 describes the impacts to the community in the areas of demography, economy,
taxes, land use, transportation, recreational resources and aesthetics, housing, and
public services. Subsection 5.8.3, Environmental Justice, assesses the operation of
STP 3 & 4 with regard to disproportionate adverse impacts to minority and low income
groups.

5.8.1 Physical Impacts of Station Operation
This section assesses the potential physical impacts due to operation of STP 3 & 4 on
the nearby communities or residences. Potential impacts include noise, odors,
exhausts, thermal emissions, and visual intrusions.
There are no residential areas located within the site boundary. The estimated
population within 10 miles of the STP site is approximately 5170 people (see Section
2.5). Population distribution details are given in Subsection 2.5.1. The nearest full time
residence is approximately 1.5 miles (west-southwest) from the Exclusion Area
Boundary (EAB) boundary. There are 10 residences within a 5-mile radius of STP 1 &
2 (Reference 5.8-1). The Lower Colorado River Authority (LCRA) Park (FM [Farm-to
Market] 521 River Park) is approximately 6 miles from the STP site. Road systems in
the vicinity of the site are discussed in Subsection 2.2.1. The area is predominately
rural and characterized by farmland and wooded tracts. There are three offsite
industrial facilities within the 10-mile radius the STP site.

5.8.1.1 Noise
As described in Section 2.2, Matagorda and Brazoria counties are predominantly rural
and characterized by farmland with occasional wooded tracts. Areas that are subject
to farming are prone to seasonal noise-related events such as planting and harvesting.
Wooded areas provide natural noise abatement control to reduce noise propagation.
STPNOC reviewed the noise determinations made by the NRC with regard to similar
nuclear power plants (i.e., those using a cooling lake or other body of water and
operating water pumps) (Subsection 2.7.7). A discussion of physical impacts
associated with the operation of the mechanical draft cooling towers can be found in
Subsection 5.3.4.2.
STPNOC assumes that the noise from STP 1 & 2 is not greater than the normal
operations noise occurring at other nuclear power plants and could be used in
evaluating impacts for STP 3 & 4. From the NRC statements summarized in
Subsection 2.7.7, the noise level emitting from STP 1 & 2 appear to be less than
background. Background or ambient sound levels at the STP site, considering the local
environment, could compare to the ambient sound level of a farm, 44 decibels, or to
that of a small town or quiet suburban area, 46 to 52 decibels (Reference 5.8-2). The
exception would be when the public address system is used and warning sirens are
tested, which are both relatively short-lived occurrences.
Socioeconomic Impacts

5.8-1

Rev. 12

STP 3 & 4

Environmental Report

Noise level attenuates with distance. A 3-decibel decrease is perceived as roughly
halving loudness; a 3-decibel increase doubles the loudness. The noise from an
earthmover can be as high as 94 decibels from 10 feet away, and 82 decibels from 70
feet away. A crane lifting a load can make 96 decibels of noise; at rest, it may make
less than 80 decibels. Moderate auto traffic at a distance of 100 feet (30 meters) rates
about 50 decibels. To a driver with a car window open or a pedestrian on the sidewalk,
the same traffic rates about 70 decibels (Reference 5.8-3); that is, it sounds four times
louder. The level of normal conversation is about 50 to 60 decibels.
Major equipment components are housed within structures that provide noise
attenuation. Intermittently operated equipment (i.e., emergency diesel generators,
combustion turbine generator) are equipped with mufflers to reduce exhaust noise.
No public roads, public buildings or residences are located within the EAB. After the
completion of construction of STP 3 & 4, areas that were used for construction support
will be graded, landscaped, and planted to enhance the overall site appearance.
Previously forested areas cleared for temporary construction facilities will be
revegetated, and harsh topographical features created during construction will be
contoured to match the surrounding areas (Subsection 3.1.2). This revegetation will
provide an additional buffer for operations-related noise. The STPEGS Annual
Environmental Operating Report (Reference 5.8-1) identifies 10 residences within a 5mile radius of the currently operating units. The exclusion area boundary is greater
than 4000 feet in all directions from the new STP 3 & 4 footprint. Attenuation of noise
associated with STP 3 & 4 operations would be similar to that which is currently
occurring for STP 1 & 2.
Impacts from the noise associated with the operation of STP 3 & 4 would be SMALL
and would not require mitigation.

5.8.1.2 Air Quality
Section 5.4 discusses the impacts to members of the public from radioactive air
emissions from STP 3 & 4. Subsection 5.8.1.2 is focused in impacts to members of the
public from non-radiological air emissions.
Matagorda and Brazoria Counties are part of the Metropolitan Houston-Galveston
Intrastate Air Quality Control Region (AQCR) (Reference 5.8-4). All areas within the
Metropolitan Houston-Galveston Intrastate AQCR are classified as achieving
attainment with the National Ambient Air Quality Standards (NAAQS), with the
exception of the Houston-Galveston-Brazoria 8-Hour Ozone Non-attainment Area.
(Reference 5.8-5). A discussion of current and projected regional air quality conditions
is contained in Subsection 2.7.2.
The NAAQS define ambient concentration criteria for sulfur dioxide (SO2), particulate
matter with aerodynamic diameters of 10 microns or less (PM10), particulate matter
with aerodynamic diameters of 2.5 microns or less (PM2.5), carbon monoxide (CO),
nitrogen dioxide (NO2), ozone (O3), and lead (Pb). These pollutants are generally
referred to as “criteria pollutants.” Areas of the United States having air quality as good
as or better than the NAAQS are designated by the U.S. Environmental Protection
5.8-2
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Agency (EPA) as attainment areas. Areas with air quality that is worse than the
NAAQS are designated by EPA as non-attainment areas (Reference 5.8-5). The
Houston-Galveston-Brazoria area holds non-attainment status for ground-level ozone
under the 8-hour standard that became effective June 15, 2005. Counties affected
under this status are: Brazoria, Chambers, Fort Bend, Galveston, Harris, Liberty,
Montgomery, and Waller. The region was classified as being in “moderate” nonattainment of the 8-hour standard and was given a maximum attainment date of June
15, 2010 (Reference 5.8-5).
STP 3 & 4 will have three standby diesel generators per unit, and one combustion
turbine generator per unit. Emissions from those sources are described in Subsection
3.6.3. Section 1.2 lists all authorizations required before the start of operation,
including the authorizing agency, the source of authorization, the requirement for
authorization, and the permitted activity. The standby diesel generators and turbine
generators would be operated periodically on a limited short-term basis. Subsection
3.6.3.1 discusses the operation of these systems. Table 3.6-3 describes annual
estimated emissions from these sources, including equipment use estimates. No
operational sources of gaseous emissions other than diesel generators, auxiliary
boilers, or combustion turbines are planned for STP 3 & 4. Properly maintained asphalt
or concrete access roads, and appropriate speed limits, would minimize the amount of
fugitive dust generated by the commuting workforce. The impact of the operation of
STP 3 & 4 on air quality would be SMALL, and would not warrant mitigation.

5.8.1.3 Thermal Emissions
Heat dissipation to the atmosphere from operation of the cooling towers and the Main
Cooling Reservoir (MCR) is described in Subsection 5.3.3.1. The plumes from the
cooling towers would occur in each direction of the compass and would be spread over
a wide area. The average plume lengths would be short and would not be long enough
to reach the site boundary in most directions. Fogging and icing from the operation of
the cooling tower is not predicted to occur, and fogging from the operation of the MCR
is expected to occur infrequently. Salt deposition due to water droplets drifting from the
cooling towers is only predicted to occur for locations less than two miles from the
towers. Shadowing in the vicinity of the cooling towers and in nearby agricultural areas
was predicted to occur for less than 69 hours per season and 158 hours annually. This
represents less than 7% of the total hours of each season and 4% of the total hours
per year. Ground-level increases in humidity would occur in the immediate vicinity of
the cooling towers, on developed land within the STP site boundary.
The NRC’s Environmental Standard Review Plan (NUREG-1555) notes that the plume
from a cooling pond like the MCR would exist as a fog over the pond or as ground-level
fog evaporating within 300 meters from the pond, or would lift to become stratus for
winds less than or equal to 2.2 meters per second. Elevated plumes and the
associated shadowing would not be expected from the operation of the MCR.
Because there is no residential area within the site boundary, the impacts on nearby
communities from thermal emissions would be SMALL and no mitigation would be
required.
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5.8.1.4 Visual Intrusions
The nearest full-time residence is approximately 1.5 miles west-southwest from the
EAB boundary. There are 10 residences within a 5-mile radius of STP 1 & 2. The LCRA
Park (FM 521 River Park) is approximately 6 miles east of the STP site. At this
distance, the STP 3 & 4 reactor containment buildings and the two mechanical draft
cooling towers would be visible. Impacts from the additional structures would be
SMALL compared to existing conditions and would not warrant mitigation.
The visual impacts from the operation of the cooling towers would be the towers
themselves plus the plumes generated during operation. Specifics for modeling of the
plume are contained in Subsection 5.3.3. Specifics for the length and frequency of
elevated plumes are contained in Subsection 5.3.3.1.0. The plumes from the cooling
towers would occur in each direction of the compass and would be spread over a wide
area, reducing the time that the plume would be visible from a particular location. The
average plume lengths would be relatively short. Plumes would be visible at the 10
residences within the 5-mile radius for periods ranging from between 16 hours/year to
183 hours/year. These plumes would only be visible during daylight hours for these
periods. Because of the varying directions and short average plume lengths, impacts
from elevated plumes would be SMALL and not warrant mitigation.
The current Reservoir Makeup Pumping Facility (RMPF) is visible from the Colorado
River and from the east bank of the river. This facility was sized for four units and,
therefore, there would be no change in its visibility over existing conditions related to
STP 3 & 4. Visual impact of the RMPF would be SMALL and would not warrant
mitigation.

5.8.1.5 Other Impacts
Roads within the vicinity of the STP site would experience a temporary increase in
traffic at the beginning and the end of the shift. However, the current road network has
sufficient capacity to accommodate the increase, as detailed in Subsection 5.8.2.
Therefore, no significant traffic congestion would result from operation of STP 3 & 4.
Impact to roads in the vicinity of the STP site would be SMALL and would not warrant
mitigation.

5.8.1.6 Conclusion
Physical impacts to the surrounding population as a result of operation of STP 3 & 4
would be SMALL and would not warrant mitigation.

5.8.2 Social and Economic Impacts
This section evaluates the demographic, economic, infrastructure, housing, and
community including education and public services impacts to the region as a result of
operating STP 3 & 4. The evaluation assesses impacts of operation and of demands
placed by the workforce on the region. STP 3 & 4 would require approximately 888
workers (Subsection 3.10.3). The current schedule projects a commercial operation
date of 2015 for STP 3 and 2016 for STP 4. This analysis conservatively assumes that
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STP 3 & 4 will apply for license renewal, which would extend their operation an
additional 20 years—until 2075 and 2076, respectively.
It is likely that operation of STP 3 & 4 would overlap for a 33-year period from 2015 to
2048 with the continued operation of STP 1 & 2, which currently employs
approximately 1365 onsite staff (1140 STP staff plus 225 contractors) (Table 2.5-1).
This analysis conservatively estimated that STP 1 & 2 will apply for license renewal,
which would extend their operation an additional 20 years—until 2047 and 2048,
respectively. STP 1 & 2 refueling outages last approximately 17 to 35 days and require
approximately 1500 to 2000 additional workers. For the new units, refueling outages
would be similar to those of STP 1 & 2.
In performing these socioeconomic analyses, the migration and residential distribution
of the operations workforce is based on the residential distribution of the current
operations workforce. As stated in Section 2.5, approximately 83% of the STP 1 & 2
workers reside within two counties—Matagorda (60.7%) and Brazoria (22.4%). The
remaining 17% are distributed across 18 other counties (Table 2.5-1).

5.8.2.1 Demography
The 2000 population within the 50-mile radius of the region was approximately 258,960
and is projected to grow to approximately 657,940 by 2080, for an average annual
growth rate over the 60-year period of 1.2% (see Table 2.5-2). STPNOC anticipates
employing 888 operations workers at STP 3 & 4. In reality, a percentage of this
workforce would already reside within the 50-mile region and the remainder would
migrate into the region. However, to be conservative, STPNOC assumes that all of the
STP 3 & 4 employees will migrate into the region, and that each operations worker will
bring a family. The average household size in Texas is 2.74 (Reference 5.8-6). The
average household size, 2.74, is used instead of average family size, 3.28, in order to
slightly offset the estimated increase in population caused by the assumption that all
of the STP 3 & 4 workforce would migrate into the 50-mile radius.
An operational workforce of 888 would increase the population in the 50-mile region by
2433 people (888 workers × 2.74). It was assumed that the residential distribution of
the STP 3 & 4 workforce would resemble that of the current STP 1 & 2 workforce (Table
2.5-1). Therefore, approximately 1477 people (60.7% × 2433) would live in Matagorda
County and 545 (22.4% × 2433) would live in Brazoria County. These numbers
constitute 3.9% and 0.2% of the 2000 populations of Matagorda and Brazoria
Counties, respectively. They would constitute even smaller percentages of the
projected populations of those counties.
The employees and their families not residing in Matagorda or Brazoria County (411
people) would be scattered throughout the other counties within the 50-mile radius.
Based on the distribution of the STP 1 & 2 operations workforce, the maximum number
of workers in any one county other than Matagorda and Brazoria would be 40 (i.e.,
4.5% of the 888 operations workers, see Table 2.5-1). Including family members, the
maximum population increase would be 109 people. This increase in population would
represent a small percentage of the existing populations of any one of those counties.
Socioeconomic Impacts
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Additional jobs in the region would result from the multiplier effect attributable to the
new operations workforce. In the multiplier effect, each dollar spent on goods and
services by an operations worker becomes income to the recipient who saves some
but re-spends the rest. The recipients’ re-spending becomes income to someone else,
who in turn saves part and re-spends the rest, and so on and so forth. The number of
times the final increase in consumption exceeds the initial dollar spent is called the
“multiplier.” The U.S. Department of Commerce Bureau of Economic Analysis
Economics and Statistics Division provides multipliers for industry jobs and earnings
(Reference 5.8-7). The economic model, RIMS II, developed by the U. S. Department
of Commerce, Bureau of Economic Analysis incorporates buying and selling linkages
among regional industries and is used to estimate the impact of new nuclear plantrelated expenditure of money in the region of interest. For every operations job at the
new units, an estimated additional 1.47 jobs would be created in the 50-mile region,
which means that 888 direct jobs would result in an additional 1305 indirect jobs for a
total of approximately 2193 new jobs in the region (Table 5.8-1). Since most indirect
jobs are service-related and not highly specialized, most, if not all, indirect jobs would
likely be filled by the existing workforce within the 50-mile region. For every dollar spent
by a worker, an estimated additional 0.56 dollars would be injected into the regional
economy (Reference 5.8-7).

5.8.2.2 Impacts to the Community
5.8.2.2.1 Economy
The impact of the operation of STP 3 & 4 on the local and regional economy depends
on the region’s current and projected economy and population. The economic impacts
of a potential 60-year period of operation are discussed below.
In the other socioeconomics sections in Chapter 5, all new operating personnel are
conservatively assumed to come from outside of the 50-mile region. The reason that
approach is considered conservative is that stresses to regional resources, such as
water supplies, would be greater with a larger in-migration and would be considered
negative. Conversely, with respect to the regional economy, a larger in-migration of
project-related population would be considered positive. Therefore, to avoid
overstating the level of impact to the economy, a range of impacts based on 50% to
100% of the operations workforce migrating into the 50-mile radius is considered.
The employment of the operations workforce for such an extended period of time
would have economic and social impacts on the surrounding region. Matagorda
County would be the most affected county in the 50-mile region because it would have
more employees residing than any other county, and it would receive property tax
revenues assessed on the new units. The influx of people spending wages, paying
taxes, using public services and utilities, and building houses has a more noticeable
impact on Matagorda County with its lower population, than Brazoria County, which
has a greater population and would also have an influx but not as large.
The wages and salaries of the operating workforce would have a multiplier effect that
would result in an increase in business activity, particularly in the retail and service
industries. Assuming the entire operations workforce would migrate into the 50-mile
5.8-6
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radius, the creation of 888 jobs would inject $90,181,728 to $110,129,760 per year into
the regional economy. If only half of the workers would migrate into the region
(assuming the other half would already reside within the region), this dollar impact
would be reduced by 50%. These conclusions are analyzed below.
The wage range of a nonmanagerial operations worker is assumed to be $65,100 to
$79,500 per year. Managerial staff wages would be larger, but these employees
comprise a smaller percentage of the workforce. Therefore, to be conservative, the
nonmanagerial wage range was used. The range was multiplied by the number of
workers—888—to calculate total dollars earned per year of $57,808,800 to
$70,596,000.
An earnings multiplier for the power generation and supply industry in the two-county
region, 1.56 (Reference 5.8-7), was applied to the total dollars earned per year.
According to these calculations, the total impact of worker wages on the 50-mile region
would be between $90,181,728 and $110,129,760 per year. If only 50% of the
operations workforce would migrate into the region, the dollar impact would be
$45,090,864 to $55,064,880 per year. (Note: STPNOC acknowledges that the
earnings multiplier is for the two-county region, but believes that this multiplier is
reasonably representative of the balance of counties within the 50-mile radius.)
As stated previously in Subsection 5.8.2.1, for every new operations job, an estimated
additional 1.47 indirect jobs would be created, which means that the 888 direct jobs
would result in an additional 1305 jobs for a total of 2193 jobs. If 50% of the operations
workforce would migrate into the 50-mile region, then 444 direct jobs would result in an
additional 653 additional jobs, for a total of 1097 new jobs.
Most indirect jobs would be service-related, not highly specialized, and filled by the
existing workforce within the 50-mile region, particularly the two counties of interest.
There are currently 8870 unemployed workers in the two counties. This equates to a
5.9% unemployment rate in the two counties. Some or all of the indirect jobs created
by the operations workforce would be filled by unemployed workers in these counties.
This would have a positive impact on the economy by providing new business and job
opportunities for local residents.
Because of the estimated distribution of the workers, Matagorda County would
experience 60.7% of this economic activity and Brazoria County would experience
approximately 22.4%. Matagorda County would be the most affected. Beyond
Matagorda County, the impacts would become more diffuse since a smaller
percentage of the workforce would live in the other counties and the larger economic
bases of some counties, particularly Brazoria County, would serve to dilute any
impacts.
Therefore, the impacts of STP 3 & 4 operations on the economy would be beneficial
and SMALL everywhere in the region except Matagorda County, where the impacts
would be beneficial, MODERATE, and positive, and mitigation will not be warranted.
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5.8.2.2.2 Taxes
Several types of taxes would be generated by the operation of STP 3 & 4, which would
begin operation in 2015. In addition to taxes currently paid, NINA Texas 3 LLC and
NINA Texas 4 LLC (STPNOC’s only owner subject to taxation) would pay additional
franchise, sales, and property taxes based on the value and power generated by STP
3 & 4 and on operating expenditures. New workers and their families would also
contribute sales and property tax revenues to the area.
Subsection 4.2.2.2.2 provides a detailed description of the significance categories
applicable to tax impacts, which are derived from the analysis in the Generic
Environmental Impact Statement (GEIS) for License Renewal of Nuclear Plants
(NUREG-1437). STPNOC reviewed this methodology and determined that the
significance levels were appropriate to apply to an assessment of tax impacts as a
result of STP 3 & 4 operations. In summary, significance levels are considered SMALL
if new tax payments are under 10% of the taxing jurisdiction's revenue, MODERATE if
payments are 10% to 20%, and LARGE if payments represent more than 20% of
revenue.
Personal Income and Corporate Franchise Taxes
As noted in Subsection 2.5.2.3, Texas has no personal income tax, but recently
amended the law to extend coverage of the franchise tax on businesses; the changes
take effect January 1, 2008. To date, NRG (STPNOC’s only taxable ownership entity)
has not been required to pay franchise tax on STP 1 & 2. As of July 2007, the state of
Texas has not yet completed the implementing regulations for the new law, and the
applicability of the franchise tax to various types of ownership structures is not yet fully
defined.
The franchise tax is a gross margin tax (i.e., it is calculated on revenues less allowable
operating costs). Under the energy industry’s current unregulated environment, neither
revenues nor operating costs are fully predictable for several years in the future.
Therefore, NRG has estimated a range for annual franchise tax payments on STP 3 &
4. For STP 3, payments are based on gross margin estimates of $468 to $543 million
per year, yielding franchise tax payments of $4.7 to $5.4 million, while payments for
STP 4 would be based on gross margin estimates of $390 to $470 million per year,
yielding franchise tax payments of $3.9 to $4.7 million. These estimates assume that
STP 3 & 4 would be 100% privately owned and fully subject to the franchise tax. If part
of the ownership were to include publicly-owned organizations (as is currently the case
for STP 1 & 2), and if these organizations were not fully subject to the franchise tax,
the tax payments would be lower.
Based on these estimates (and assuming 100% private ownership), the owners of STP
3 & 4 would pay an estimated $4.7 to $5.4 million in franchise taxes in 2015, the first
year of operation for STP 3, and an estimated $8.6 to $10.0 million in 2016, when STP
4 comes on line, and in subsequent years. The state of Texas has projected franchise
tax revenues for the 2008-2009 biennium at over $5.8 billion (or $2.9 billion per year)
(Reference 5.8-8). Since the tax applicability will change substantially beginning in
2008, it is not possible at this time to project the revenue to years 2015–2016.
5.8-8
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However, the projected payments for STP 3 & 4 represent well under 1.0% of the
state’s projected franchise tax revenues for 2009. It is likely that franchise tax
payments for STP 3 & 4, beginning in 2015 would represent a SMALL positive impact
to the state of Texas for franchise tax collections.
In addition to direct taxes paid for STP 3 & 4, local operating expenditures as well as
purchases by the operating workforce would have a multiplier effect on the local
economy, where money would be spent and re-spent within the region. Because of this
multiplier effect, businesses in Matagorda County and adjacent areas, particularly
retail and service sector firms, could experience revenue increases, and there may be
prospects for new startup firms and additional job opportunities for local workers.
Existing and new firms could generate additional profits, which would further contribute
to increased franchise taxes, although the exact amount is unknown. Impacts would
be positive and SMALL.
STP’s expansion could also stimulate the formation of new businesses and the
expansion of existing firms; these businesses would increase Texas franchise tax
collections. Thus, the business tax base in the region would expand, especially in
Matagorda County, but also in adjacent counties where STP’s expansion could
stimulate the economy. Impacts to Texas franchise tax collections would be positive
and SMALL.
Sales and Use Taxes
The state of Texas, Matagorda County, and cities and counties surrounding the STP
site would experience an increase in the amount of sales and use taxes collected.
Additional sales and use taxes would be generated by retail purchases by the
operating workforce, and from increased expenditures by STPNOC for the operation
of STP 3 & 4.
Currently, it is difficult to assess the extent of impact on sales and use tax collections
from the new workforce. Matagorda County has a small population and is
predominantly rural, with limited shopping or entertainment options. The Houston
metropolitan area is the retail center of the region, so it is likely that suburbs and towns
along the southern part of greater Houston, such as Lake Jackson in Brazoria County,
would realize the greatest increase in, and derive the greatest benefit from, sales
taxes, although this would be a SMALL positive impact relative to their overall sales tax
revenues. However, it is also likely that Bay City and, to a much lesser extent, Palacios,
would also experience SMALL to MODERATE positive impacts from increased sales
tax collections. In absolute terms, the amount of sales and use taxes collected over a
potential 60-year operating period could be large, but SMALL when compared to the
total amount of taxes collected by Texas and the affected counties and cities.
STPNOC has estimated annual expenditures for goods and services during operations
at $60 million, and estimates that 20%, or $12 million, would be spent locally. To
approximate the impact on state and local sales tax revenues, the total was taken as
a percentage of increase over the latest year for which actual sales tax revenues were
available. It was assumed that none of the items is exempt from sales tax, and that all
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are subject to Texas sales or use tax. Because of the limited retail opportunities in Bay
City and Palacios, a sensitivity analysis was performed to assess the range of impacts
from spending 10% to 100% in each jurisdiction. The analysis also addressed the
uncertainty regarding private/public ownership of STP 3 & 4 (as noted above, STP 1 &
2 are currently 44% investor-owned and 56% publicly-owned). Only the privatelyowned segment is subject to sales tax. Therefore, scenarios for 44%, 60%, 80%, and
100% private ownership were assessed. The analysis is presented in Table 5.8-2.
Depending on the ownership scenario, annual Texas sales tax revenues would range
from $1.65 million to $3.75 million, representing an increase over 2006 sales tax
revenues of 0.009% and 0.021%, respectively, a SMALL and positive impact.
Annual impacts to Bay City or Palacios tax revenues were estimated to range from a
low of $10,590 (44% private ownership with only 10% subject to local taxation) to
$240,000 (100% private ownership and 100% spent in either city). (Both cities impose
a 2% sales tax, so the potential sales tax revenues are identical.) The associated
increases over Bay City’s 2005 sales tax revenues ($3.7 million) range from 0.3% to
6.5%, while the increases over Palacios’ 2006 sales tax revenues ($219,500) could
range from 4.8% to 109.3%. However, because of the limited availability of goods and
services, it is unlikely that a major proportion of expenditures would occur in Bay City.
At the present time, it is not possible that more than a small proportion of purchases
would occur in Palacios, whose population is roughly one-fourth of Bay City’s. Based
on current retail opportunities, it is likely that impacts to either locale would be positive
and SMALL to MODERATE. However, if additional STP suppliers were to locate within
either city, sales tax revenue impacts could range from SMALL to LARGE.
Other Sales- and Use-Related Taxes
Visitors to STP during the operations of STP 3 & 4, as well as workers used for outage
maintenance activities over the life of the new (and existing) units, would use local
motels and pay the hotel occupancy tax that is imposed by the state of Texas (currently
6%) and the City of Bay City (currently 7%). Because of Bay City’s small population,
MODERATE benefits to the city could result from these tax collections, while benefits
to the state of Texas would be SMALL when compared to overall hotel occupancy tax
collections.
With new residents, the cities of Bay City and Palacios would receive positive impacts
from increased sales tax collections on telecommunications services and on the
residential use of gas and electricity. The amounts are unknown at this time but are
expected to be relatively SMALL.
Property Taxes — Counties and Special Districts
During the operation of STP 3 & 4, the additional assessed valuation of the plant (over
the existing amount for STP 1 & 2) would be based on some combination of cost,
income from the sale of electric power, and market value. Some inputs to the formulas
would be negotiated between the owners of STP 3 & 4 and the appraisal district.
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During the 60-year operation period for STP 3 & 4, the plant owners subject to taxation
would pay additional property taxes to Matagorda County, the Matagorda County
Hospital District, Navigation District #1, Drainage District #3, the Palacios Seawall
District, and the Coastal Plains Groundwater Conservation District (see Table 2.5.2.315) based on the appraised valuation.
These property tax payments would be one of the main sources of economic impact
related to the operation of STP Units 3 & 4. Currently, tax payments on STP Units 1 &
2 represent approximately 75% of the total property taxes received by Matagorda
County (see Table 2.5-14). Property taxes to be paid by the owners for STP 3 & 4
during operations would depend on many factors, including millage rates, the percent
ownership of each co-owner, and the co-owner’s taxable status. Therefore, the
valuation amount, and actual taxes that would be paid, cannot be determined at this
time. In order to estimate the magnitude of impact on Matagorda County property tax
revenues, however, ownership scenarios were used to estimate tax payments. These
estimates are based on the assumption that STP Units 3 & 4 would be assessed at a
similar value to Units 1 & 2. Table 5.8-5 presents the results of this analysis, which
reveals that property tax revenues for Matagorda County and the affected special
districts would increase substantially over 2006 total levies, from 25.6% (Coastal
Plains Groundwater Conservation District, under the 44% ownership scenario), to
188% (Palacios Seawall District, under the 100% ownership scenario). It is likely that
over the coming years, tax collections unrelated to STP could increase. In this case,
the impacts shown in the analysis could be overstated. Other factors would also affect
the precise amount of impact for the various entities. However, it is highly likely that
the tax payments for STP Units 3 & 4 after the units begin operation would represent
a very LARGE and positive impact to all of the taxing entities and to their other
taxpayers.
Property tax revenues in Matagorda County and adjacent counties would also derive
from new residents associated with the operation of STP 3 & 4. These increases would
have a positive and SMALL impact on tax revenues in more heavily populated
jurisdictions such as Brazoria County, but in Matagorda County, with a much smaller
population, the relative impacts would be positive and SMALL to MODERATE.
Property Taxes — Independent School Districts
As discussed in Subsection 2.5.2.3.5, the owners of STP 1 & 2 pay taxes to the
Palacios independent school district (ISD) and is its largest taxpayer. Expected
increases in the appraised valuation of the STP facility as a result of operation of STP
3 & 4 would result in larger tax payments to the ISD. However, under current Texas
school funding guidelines, additional revenues paid to Palacios ISD (a property-rich
district) would flow to the state of Texas for redistribution to property-poor districts (see
Subsections 2.5.2.3.5 and 4.4.2.2.2). Although the amount of the increased tax
payments cannot be known at this time, the larger payments would provide a relatively
SMALL positive impact to the state of Texas as a whole. If Texas were to change its
school funding mechanism, impacts to school districts would be different in a way that
is impossible to predict.
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The increased number of workers required to operate STP 3 & 4 could result in larger
enrollments in Palacios schools (see Subsection 5.8.2.2.8). Since the Texas school
funding formula is based on weighted average daily attendance, increases in the
number of students would lead to increased revenues for the Palacios ISD, but would
also result in the additional expenses related to a larger student body. Fiscal impacts
to the Palacios ISD from increased enrollment would be SMALL to MODERATE.
Other school districts in the area do not receive property tax revenues from STPNOC,
but could experience larger enrollments as STPNOC workforce grows with the
operation of STP 3 & 4. Fiscal impacts to these districts would vary from SMALL to
MODERATE, depending on the size of their existing enrollment, the amount of
enrollment increases, their existing property tax revenues, and their status as a
“property-rich” or “property-poor” school district under Texas school funding wealth
equalization guidelines. These impacts are discussed more fully in Subsection
5.8.2.2.8.
The Texas Economic Development Act (Act) gives Texas school districts the ability to
attract large capital investment by granting a limitation on the taxable value of such
investments (Tax Abatement). The State Legislature expanded the Act in 2007 to
allow investments in nuclear power plants to qualify for Tax Abatement by school
districts (Amended Act). The actual legislation was HB2994. (Reference 5.8-9). On
November 1, 2007, NRG submitted its Application for Appraised Value Limitation on
Qualified Property for STP Unit 3 to the Palacios ISD for this abatement. Moak, Casey
& Associates of Austin, Texas, prepared a study of the fiscal impacts of this application
for the Palacios ISD (Reference 5.8-14).
Palacios Independent School District (PISD) received NRG Energy’s application for
tax abatement re: “Application for Appraised Value Limitation on Qualified Property” for
STP Unit 3 and Unit 4 on July 30, 2007 and amended on November 1, 2007 at the
request of the Texas Comptroller’s Office, where NRG Energy divided the original
application into two applications, one for Unit 3 and one for Unit 4. Moak and Casey
were contracted to conduct the fiscal and economic impact of the tax abatement
agreement as a function of submission of the application to PISD in September 2007.
After the Texas Comptroller’s Office issued their affirmative opinion letter on March 31,
2007, PISD Board of Trustees approved and signed the tax abatement agreement with
NRG Energy on June 9, 2008. The findings of the PISD Board are summarized as
follows:




5.8-12

The Applicant (NRG) and the project (STP 3 & 4) meet the required long-term
economic growth goals in terms of investment, job creation, and salary levels, and
that the “subsequent economic effects on the local and regional tax bases will be
significant. In addition, the impact of the added infrastructure will be significant in
the region.”
The “economic condition of Matagorda County, Texas is in need of long-term
improvement.”
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The ISD has adequate capacity to add 200-300 students without additional
facilities.
The ISD would “incur an initial revenue loss without the proposed Agreement,
especially in the fourth year of the Agreement. However, with this Agreement, the
negative consequences of granting the abatement are offset through the revenue
protection provisions agreed to by the Applicant and the District. Additional
revenue protection measures are also in place for the duration of the Agreement.”
The Moak, Casey report found that the project would add $3.7 billion to the ISD’s
tax base, allowing a reduction in the I&S (debt service) tax rate from $0.15 to $0.04
with the addition of STP 3 & 4, and to $0.0615 with just the addition of STP 3.

In conclusion, the Board found that “it is in the best interest of the District” to enter into
the Agreement.
It is anticipated that the long term positive economic impact of this project on the state
and local community will far exceed any initial foregone tax revenue.
Summary of Tax Impacts
Therefore, the overall potential beneficial impacts of taxes collected during the
operational period of STP 3 & 4 would be positive and MODERATE to LARGE in
Matagorda County and to other taxing jurisdictions within the county, beneficial and
SMALL to MODERATE to the Palacios ISD, and positive and SMALL in surrounding
areas and in the state of Texas. Mitigation would not be warranted.

5.8.2.2.3 Land Use
NUREG-1437, which provides the methodology used to prepare the socioeconomics
section, presents an analysis of offsite land use during license renewal (i.e.,
operations) that is based on:


The size of plant-related population growth compared to the area’s total population



The size of the plant’s tax payments relative to the community’s total revenue



The nature of the community’s existing land-use pattern



The extent to which the community already has public services in place to support
and guide development

In the same document, NRC presents an analysis of offsite land use during
refurbishment (i.e. large construction activities) that is based on population changes
caused by refurbishment activities. STPNOC reviewed the criteria and methodology in
NUREG-1437 and determined that NRC’s criteria and methodology are appropriate to
evaluate socioeconomic impacts of operation of new units.
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Matagorda County is the focus of the land use analysis because the new units and the
majority of the workforce would reside there and Matagorda County and its
municipalities would be the primary recipients of STP 3 & 4 property tax payments.
First, based on the case-study analysis of refurbishment in NUREG-1437, NRC
concluded that all new land-use changes at nuclear plants would be:
SMALL

If population growth results in very little new residential or
commercial development compared with existing conditions and if
the limited development results only in minimal changes in the area’s
basic land use pattern.

MODERATE

If plant-related population growth results in considerable new
residential and commercial development and the development
results in some changes to an area’s basic land use pattern.

LARGE

If population growth results in large-scale new residential or
commercial development and the development results in major
changes in an area’s basic land-use pattern.

Second, NRC defined the magnitude of refurbishment-related population changes as
follows:
SMALL

If plant-related population growth is less than 5% of the study area’s
total population, especially if the study area has established patterns
of residential and commercial development, a population density of
at least 60 people per square mile, and at least one urban area with
a population of 100,000 or more within 50 miles.

MODERATE

If plant-related growth is between 5% and 20% of the study area’s
total population, especially if the study area has established patterns
of residential and commercial development, a population density of
30 to 60 people per square mile, and one urban area within 50 miles.

LARGE

If plant-related population growth and density is greater than 20% of
the area’s total population is less than 30 people per square mile.

Third, NRC defined the magnitude of license renewal-related tax impacts as:
SMALL

If the payments are less than 10% percent of revenue.

MODERATE

If the payments are between 10% and 20% of revenue.

LARGE

If the payments are greater than 20% of revenue.

Finally, NRC determined that, if the plant’s tax payments are projected to be a
dominant source of the community’s total revenue, new tax-driven land-use changes
would be LARGE. This would be especially true where the community has no
preestablished pattern of development or has not provided adequate public services
to support and guide development in the past.
Offsite Land Use in Matagorda County
5.8-14
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Matagorda County covers an area of 1114 square miles (Subsection 2.5.2.4.1). In
2002, approximately 70% of the land area of Matagorda County consisted of farms and
ranches (Subsection 2.2.3). There are only two incorporated cities in Matagorda
County—Bay City, the county's seat, and the City of Palacios—and they have the two
largest concentrations of population.
There is no formal land use planning or zoning at the county, city, or town level in
Matagorda County; only subdivision regulations. However, the cities of Bay City and
Palacios, do (Subsection 2.5.2.4.1). The city of Bay City is in the process of developing
a planning committee and hopes to have it operating in the next several years
(Subsection 2.5.2.4.1).
Operations-Related Population Growth Impacts
Based on the residential distribution of the current operations STP 1 & 2 workforce,
60.7% of the workforce needed to operate the new units would reside in Matagorda
County. As stated in Subsection 2.5.1, the 2000 population of Matagorda County was
37,957, with a population density of 34.1 people per square mile (Reference 5.8-6).
Operations-related population growth in Matagorda County would be 1347 workers
and families, (Subsection 5.8.2.1), which equates to 3.6% of the total 2000 population
of Matagorda County and a smaller percent of the projected 2020 population for
Matagorda County. Four hundred ninety-seven workers and families would relocate to
Brazoria County, while the remaining workers and families are expected to settle in the
surrounding counties.
Using NUREG-1437 guidance, Matagorda County meets the NRC criteria for SMALL
to MODERATE offsite land use impacts attributed to operations workforce population
growth. Therefore, STPNOC concludes that offsite land use impacts attributed to
operations workforce population growth would be SMALL to MODERATE.
Tax Revenue-Related Impacts
The STP owners’ current tax payments represent 73%–75% percent of the total
property taxes received by Matagorda County (see Table 2.5-14, Matagorda County
Property Tax Information, 2000-2005). Using NUREG-1437 criteria, tax payments of
the STP owners are of LARGE significance to Matagorda County. STPNOC expects
that the new nuclear units would generate property tax revenues of a similar
significance for Matagorda County. Additional tax information can be found in
Subsection 2.5.2.3.
Conclusion
From the land use perspective, Matagorda County is predominantly rural, and most of
the land would likely continue to be used for agriculture purposes into the foreseeable
future. Commercial and residential development in Matagorda County is minimal and
has experienced little change. However, the operation of STP 3 & 4 would create an
increase in residential and commercial activity, possibly converting some land to other
uses such as housing developments, retail centers, public service facility expansions,
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etc. Because Matagorda County is rural, these land use conversions would have a
noticeable impact.
Therefore, employing NUREG-1437 criteria, offsite land use changes would be
considered SMALL to MODERATE in Matagorda County, as 50% of the movers are
expected to remain in the area (Subsection 4.4.2.1). To mitigate these impacts,
STPNOC would maintain communication with local and regional governmental and
nongovernmental organizations, including but not limited to the Department of Housing
and Community Affairs and the Matagorda County Economic Development
Corporation, to disseminate project information in a timely manner. This would allow
these organizations to be given the opportunity to plan accordingly.

5.8.2.2.4 Transportation
Impacts of STP 3 & 4 operations on transportation and traffic will be greatest on the
rural roads of Matagorda County, particularly FM 521, a two-lane, farm-to-market
roadway that provides the only access to the STP site. Impacts on traffic are
determined by four elements: (1) the number of operations workers and their vehicles
on the roads, (2) the number of shift changes for the operations workforce, (3) the
projected population growth rate in Matagorda County, and (4) the capacity of the
roads.
STPNOC estimates it will employ an operation workforce of 888 workers to maintain
and operate STP 3 & 4. This analysis conservatively assumes one worker per vehicle.
The STP 1 & 2 workforce of 1365, including contractors, will access the STP site via
FM 521, as would outage workers during scheduled outages for each unit. Traffic
congestion will be most noticeable during shift-change, which will occur twice in a 24hour period.
Traffic on FM 521, as measured by the 2005 Average Annual Daily Traffic was 2530
(62% of the total traffic) in the westward direction and 1543 (38%) in the eastward
direction, with a total of 4073 (Table 2.5-12) (Subsection 4.4.2.2.4). Texas Department
of Transportation (TXDOT) assumes the maximum vehicle capacity of FM 521 to be
58,420 pounds or 31,200 passenger cars, equaling 19,344 in the westward direction
and 11,856 in the eastward direction.
For purposes of analysis it is assumed that 67% of the 4073 vehicles are attributable
to the current STP 1 & 2 workforce.
Operations workers are on a 35-day rotation. On any given day, 58% of the total
operations workforce will be on the day shift or in training, 23% will be on the night shift,
and 19% will be off (Reference 5.8-9). After conservatively assuming that 67% of the
traffic is due to STP workers, it is assumed that the majority of the traffic on FM 521
would occur during shift change (5:30 a.m.— 7:00 a.m. and 5:30 p.m.—7:00 p.m.). The
night-to-day shift change (totaling 58% of the operations workforce) will result in the
highest traffic count as approximately 1262 day-shift workers arrive and 500 night-shift
workers leave. However, the arrival and departure times for workers will vary over a
1.5-hour time period, alleviating some congestion at the site entrance.
5.8-16
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The 2000 Matagorda County population was 37,957 and will increase by an estimated
18% by 2020 and 28% by 2040 (Table 2.5-5). However because most of the traffic on
FM 521 is site-related and because of the conservative assumptions made regarding
the timing of STP traffic, local traffic was not factored into the analysis.
FM 521 is has a functional class designation of two-lane, undivided, rural major
collector, so there is enough capacity for 55,200 passenger cars or equivalent to 2130
passenger cars beyond the current 170-cars-per-hour use now. STP 3 & 4 operations
will increase the existing STP workforce by 810 onsite workers divided into two shifts.
It is assumed that the number of new operations workers per shift will be similar, in
percentage, to the current operations workforce. Therefore, during the day-shift
change, approximately 58% of the total 2175 (1365 current workers and 810 new
workers) operations workers will leave the STP site while 23% will arrive as well as 134
(10% of the total 1343 non-plant related traffic) non-plant related vehicles, for a total of
1896 vehicles during the shift change, well within the maximum designated capacity of
2300 vehicles per hour. STP operations traffic will not exceed road capacity during
shift change. There could also be as many as 2000 outage workers per unit (divided
between two shifts) for approximately 17–35 days every 18 months. During outages,
assuming 1500 to 2000 additional vehicles in a 24-hour period, for two 12.5 hour shifts,
the number of vehicles on FM 521 could be 300 to 321 vehicles per hour.
STPNOC will stagger outage schedules so only one unit will be down at a time.
Impacts to traffic will be MODERATE to LARGE during shift changes during outages
and that mitigation is warranted. Mitigation could include widening of FM 521 to
increase its capacity (TXDOT), and staggering of arrival and departure times.

5.8.2.2.5 Aesthetics and Recreation
As with the original units, STPNOC will work to minimize the visual impact of the
structures through use of topography, design, materials, and color. The embankment
of the MCR, which varies in elevation from 65.75 feet mean sea level (MSL) to 67 feet
MSL and is approximately 13 miles long, is the only structure related to the plant that
is visible from offsite areas to the southeast along the Colorado River. Recreational
users on the Colorado River are used to seeing the embankment of the MCR
(Subsection 2.5.2.5). Since the topography surrounding the site is relatively flat
(elevation of 23 MSL) and treeless, there is little to no screen for the plant from area
roadways (Subsection 2.5.2.5). However, the majority of property surrounding the site
is privately owned and not publicly accessible. The proposed location of STP 3 & 4
integrates well with the existing units, and the layout has been designed to give the
originally designed appearance of a plant site with four units. STP 3 & 4 will be different
in design to the existing units. The appearance of STP 3 & 4 will be similar to two large
warehouse-like structures, as opposed to the domed structures currently housing STP
1 & 2 (Figure 3.1-2). The height of the tallest building in the new units will be
constructed to match the existing units’ tallest building, with a height of 140 feet.
STPNOC has determined that impacts of operations on aesthetics will be SMALL and
will not warrant mitigation.
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The FM 521 River Park, which has trails, picnic areas, and a boat landing on the
Colorado River, is upstream of the STP site approximately four miles west of
Wadsworth. Additional operations worker traffic on FM 521 is not expected to
adversely affect seasonal hunters, fishermen, and bird enthusiasts using the road to
get to recreation facilities. Use of the boat landing located at FM 521 River Park is
seasonal and not likely to coincide with shift traffic. Because it will be unlikely that
hunters, fishermen, and bird enthusiasts will be on FM 521 at the same time as the
workers, impacts will be SMALL and will not warrant mitigation. The operation of STP
3 & 4 at the existing STP site will not affect any other recreational facilities in the 50mile region.

5.8.2.2.6 Housing
For operation of STP 3 & 4, approximately 888 operations workers would migrate into
the 50-mile region. Of these, approximately 539 and 199 workers would settle in
Matagorda County or Brazoria County, respectively, for a total of 738.
While there is no way of accurately estimating the number of available housing units at
the commencement of operations, Subsection 2.5.2.6 discusses the availability of
housing in the region in 2000. The 2000 Census provides the latest housing data that
are consistent across areas, objective, and sufficiently detailed for this analysis.
As shown in Table 2.5-19, in 2000, 5081 vacant housing units were available for sale
or rent in Matagorda and Brazoria Counties: 3853 were vacant rental units and 1228
were vacant housing units for available sale (Subsection 2.5.2.6.1). In absolute
numbers, it is likely that adequate housing would be available, especially in Brazoria
County where 4152 of the vacant units for rent or sale were located. Nine hundred and
twenty-nine of the vacant units for rent or sale were located in Matagorda County. If
60.7% of the new workforce moved to Matagorda County (about 539 families), there
would likely be enough vacant housing in Matagorda County. However, in both
counties, the average income of the new workforce would be expected to be higher
than the median or average income in those counties; therefore, the new workforce
could exhaust the high-end housing market. (As stated in Subsection 2.5.2.6, the
median price of housing in Matagorda County in 2000 was $61,500. The median price
of housing in Brazoria County was $88,500 for the same year.) Matagorda County is
the most likely county for this to occur. Therefore, some of the 539 families would have
to rent housing, construct new homes, or live elsewhere within the 50-mile region.
Given this increased demand for higher-end housing, prices of existing housing could
rise. Matagorda County, and other counties, to a lesser extent, would benefit from
increased property values and the addition of new houses to the tax rolls. However,
increasing the demand for homes could increase rental rates and housing prices. It is
possible that some low-income populations could be priced out of their housing
because of upward pressure on housing prices and rents.
Demands on the housing market would be mitigated by the housing that would be
vacated by the portion of the construction workforce that would migrate back out of the
50-mile region upon construction completion. The housing may not be the type of
permanent housing sought by the incoming operations workforce, but would be
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sufficient to house some of the families until other housing could be found or new
homes could be constructed. With time, normal market forces would increase the
housing supply to meet this demand, causing housing prices and rental rates to
stabilize.
Refueling outages would occur at least annually, and sometimes semiannually, when
all four units are operational. STPNOC estimates that the maximum increase in
workforce during refueling outages would be 1500 to 2000 outage workers. These
workers would need temporary housing for 17 to 35 days. Most of the outage workers
would stay in local extended-stay hotels, rent rooms in local homes, or bring travel
trailers. The outage workforce would not affect the permanent housing market in the
region.
STPNOC concludes that the potential impacts on housing would be SMALL in Brazoria
County and in the 50-mile region and MODERATE in Matagorda County. Mitigation of
these impacts to Matagorda County would include the self-relocation of the operations
workforce that could not find housing in Matagorda County to other counties within a
50-mile radius of the site, the use of the housing vacated by the construction workforce,
and normal market forces. Additionally, STPNOC would maintain communication with
local and regional governmental officials including the Matagorda County Judge,
nongovernmental organizations, and the general public to disseminate project
information in a timely manner. This would allow these organizations, including
developers and real estate agencies, the opportunity to plan accordingly.

5.8.2.2.7 Public Services
Water Supply Facilities
STPNOC considered both plant demand and plant-related population growth demands
on local water resources. Subsection 2.5.2.7 describes the public water supply
systems in the area, their permitted capacities, and current demands. Operation of
STP 3 & 4 could bring as many as 2433 people to the region. The average per capita
water usage in the U.S. is 90 gpd per person. Of that, 26 gallons is used for personal
use (Reference 5.8-11). The balance is used for bathing, laundry, and other household
uses.
STPNOC does not use water from a municipal system. Therefore, water usage by the
workforce, while onsite, would not impact municipal water suppliers. Five active onsite
wells provide makeup water, process water, potable water, and supply for the fire
protection system for STP 1 & 2. In conjunction with surface water from the Colorado
River, these wells and at least one additional well would provide the water for operation
of STP 3 & 4. The wells extend into the Chicot Aquifer, range in depth from 600 to 700
feet, and have design yields of 200 to 500 gpm. With the clarification provided in
Subsection 5.2.2.2, current permitted total withdrawal rates are approximately 3,000
acre-feet per year (approximately 2.7 million gpd). Average daily usage for STP 1 & 2
from 2001 through 2006 was approximately 1.1 million gpd (798 gpm), for all purposes
(Subsection 4.2.2). In 2005, STPNOC withdrew 422,333,662 gallons (804 gpm, or
1,296 acre-feet) of water from five active onsite groundwater wells for all uses
(Subsection 2.5.2.7.1.1).
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During operations, an additional 888 people on site could increase potable
consumption by a maximum of approximately 23,088 gpd (888 × 26 gpd) for personal
use.
As detailed in Table 3.3-1, conservative water use projections for simultaneous
operation of both STP Units 3 and 4 include a total estimated normalized groundwater
demand of approximately 975 gpm (approximately 1574 acre-feet/year), and
approximately 3434 gpm for maximum short-term steady-state conditions. With
consideration for the need to maintain water storage capacity to provide for maximum
short-term steady-state conditions, site groundwater use evaluations confirm that total
site groundwater demand remains below the existing site groundwater permit limit
during construction, initial testing, and operation of STP Units 3 and 4.
Notwithstanding, the MCR and Colorado River remain as alternative sources in the
unlikely event that unanticipated peak site water demands would require additional
water sources.
Currently, municipal water suppliers in the region have excess capacity (see Table 2.522). The impact to the local water supply systems from operations-related population
growth can be estimated by calculating the amount of water that would be required by
the total population increase. The average person in the U.S. uses approximately 90
gpd (Reference 5.8-11). An operations-related population increase of 2433 people
(1477 in Matagorda County; 545 in Brazoria County; and 411 in the remainder of the
50-mile radius) could increase consumption by approximately 218,970 gpd (90 gpd ×
2,433) in the 50-mile region. Matagorda and Brazoria Counties would need
approximately 181,980 gpd (90 gpd × 2022) of this amount. Currently, there is excess
capacity in every major public water supply system in Matagorda and Brazoria
Counties and, under present conditions, the total increase in population would not
stress municipal water supplies or infrastructure. However, the regional water planning
groups created by the Texas Water Development Board predict that there will be water
supply and, possibly, infrastructure issues in both Regions K (which includes
Matagorda County, see Figure 2.5-7) and H (which includes Brazoria County, see
Figure 2.5-7) some time after 2010 (see Subsection 2.2.2.7.1.1). Demand is nearly
equal to supply in 2010 and, by 2060, demand significantly exceeds supply. Both
regional governmental entities are in the process of analyzing and implementing
strategies to mitigate predicted water shortages.
As stated previously, operation of STP 3 & 4 would increase the population in the 50mile region by 2433 people. Of those 1477 people would locate to Matagorda County
and 545 people would locate to Brazoria County. These numbers constitute 3.9% and
0.2% of the 2000 Census populations of Matagorda and Brazoria Counties (Table 2.55), respectively, and 3.3% and 0.2% of the 2020 population projections of Matagorda
and Brazoria Counties, respectively. Additionally, between 2000 and 2020, the inmigrations represent a 21.9% and 0.6% increase in the projected additional population
for Matagorda and Brazoria Counties, respectively. (Note: STPNOC has chosen 2020
projections because they are near the startup of operations and county populations will
continue to grow beyond that date, causing the STPNOC percentage of the population
growth in those counties to begin decreasing.)
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As a result, impacts of the in-migrating operations workforce on municipal water
supplies in Brazoria County would be SMALL and would not warrant additional
mitigation. The incremental increase in population, resulting from operation of STP 3
& 4, would represent a very small percentage of the county’s current and future
populations, and of the projected increase in population based on current population
growth trends. The Region H planning group has already identified water shortage
issues for the region and is planning and implementing strategies to mitigate these
issues (Subsection 2.5.2.7.1.1). The addition of the operations-related population
would not noticeably add to current stresses experienced by Region H.
Impacts of the in-migrating operations workforce on municipal water supplies in
Matagorda County (Region K) could be MODERATE. The incremental increase in
population, resulting from operation of STP 3 & 4, would represent a small percentage
of the county’s current and future populations, but a 19.9% increase in the projected
growth in population from 2000 to 2020. The Region K planning group has already
identified water shortage issues for the region, which could begin shortly after 2010,
and is planning and implementing strategies to mitigate these issues (Subsection
2.5.2.7.1.1). The addition of the operations-related population would add to current
stresses experienced by Region K. Region K mitigation strategies include reuse,
seawater desalination, conservation, and the LCRA/San Antonio Water System
Project (Subsection 2.5.2.7.1.1). In addition to the Region K mitigations, STPNOC has
been (and would be) in communication with local government and planning
organizations regarding the construction and operation of the new units. These
organizations would be aware of the in-migration of the workers and their families and
would have ample opportunity to plan for the influx.
In addition, the in-migration of the operations workforce would be offset by the
departing construction workforce, resulting in a net loss in plant-related population
growth (Subsection 4.4.2). This workforce exchange would serve to assist in mitigating
the plant’s contribution to the projected water shortages in the region.
Waste Water Treatment Facilities
The STP 3 & 4 site currently has two wastewater treatment systems that will be
expanded or replaced to meet the increased need for waste water treatment.
Subsection 2.5.2.7.1.2 describes the public wastewater treatment systems in
Matagorda and Brazoria Counties, their plant-designed average flows, and monthly
average wastewater processed. Wastewater treatment facilities in the two counties
have excess capacity (see Table 2.5-23). The impact to local wastewater treatment
systems from operations-related population increases can be determined by
calculating the amount of water that would be used and disposed of by these
individuals. The average person in the U.S. uses approximately 90 gpd (Reference
5.8-11). To be conservative, STPNOC estimates that 100% of this water would be
disposed of through the wastewater treatment facilities. An operations-related
population increase of 2433 people (1477 in Matagorda County, 545 in Brazoria
County, and 411 in the remainder of the 50-mile radius) could require 218,970 gpd (90
gpd × 2433) of additional wastewater treatment capacity. Matagorda and Brazoria
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Counties would need 181,980 gpd (90 gpd × 2,022) of this capacity. Currently, there is
excess treatment capacity in both counties, which indicates that there is sufficient
infrastructure to meet this need. However, regional water planning groups predict that
there will be water supply (and, possibly, infrastructure) issues in both Regions K and
H some time after 2010. As stated previously, water demand is nearly equal to supply
in 2010 and, by 2060, demand significantly exceeds supply. Both regions are in the
process of analyzing and implementing strategies to mitigate predicted water
shortages. Therefore, impacts of the in-migrating operations workforce on wastewater
treatment facilities in the region would be similar to those for public water supplies.
Impacts of the in-migrating operations workforce on wastewater treatment facilities in
Brazoria County would be SMALL and would not warrant additional mitigation. The
incremental increase in population resulting from operation of the new units would
represent a very small percentage of the county’s current and future populations, and
the projected increase in population based on current population growth trends.
Impacts of the in-migrating operations workforce on wastewater treatment facilities in
Matagorda County (Region K) could be MODERATE. The incremental increase in
population, resulting from new unit operations, would represent a small percentage of
the county’s current and future populations, but a 19.9% increase in the projected
growth in population from 2000 to 2020.
Police, Fire, and Medical Facilities
Police Services
In 2002, Matagorda and Brazoria Counties’ residents-per-police personnel ratios were
394:1 and 419:1, respectively (see Table 2.5-30). Between Matagorda and Brazoria
Counties, Matagorda County has the larger police force relative to the size of its
population. Local planning officials state that police protection is adequately provided
at this time (Subsection 2.5.2.7.2). STPNOC does now, and will continue to, employ its
own security force at STP.
The operation of STP 3 & 4 would produce an influx of approximately 1477 new
residents to Matagorda County and 545 new residents to Brazoria County. The rest of
the operations workforce and families would live in other counties in the 50-mile region.
These population increases would increase the persons-per-police personnel ratios
(Table 5.8-3) by 3.7% and 0.3% in Matagorda and Brazoria Counties, respectively.
Based on the percentage increase in persons-per-police personnel ratios (Table
5.8-3), operations-related population increases would not adversely affect existing
police services in Matagorda or Brazoria Counties.
STPNOC concludes that the potential impacts of new unit operations on police
services in Matagorda and Brazoria Counties and in the 50-mile region would be
SMALL and would not warrant mitigation.
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Fire Protection Services
In 2000, Matagorda and Brazoria Counties’ persons-per-firefighter ratios were 217:1
and 477:1, respectively (Table 2.5-30). Brazoria County has the higher persons-perfirefighter ratio.
For STP 3 & 4 operations, Matagorda County would see an influx of approximately
1477 new residents and 545 new residents would move into Brazoria County. The rest
of the workforce would live in other counties in the 50-mile region. These population
increases would increase the persons-per-firefighter ratios (Table 5.8-4) by 3.7% and
0.2% in Matagorda and Brazoria Counties, respectively.
Based on the percentage increase in persons-per-firefighter ratios (Table 5.8-4),
operations-related population increases would not adversely affect existing fire
protection services in Matagorda or Brazoria Counties.
STPNOC concludes that the potential impacts of the new reactors’ workforce on fire
protection services in Matagorda and Brazoria Counties and the 50-mile region would
be SMALL and mitigation would not be warranted.
Medical Services
Detailed information concerning the medical services in Matagorda and Brazoria
Counties is provided in Subsection 2.5.2.7.3. Minor injuries to operations workers
would be assessed and treated by onsite medical personnel. Other injuries would be
treated at one of the hospitals in the two-county region, depending on severity of the
injury. For the existing STP 1 & 2 workforce, agreements are in place with local medical
providers to support emergencies. STPNOC would reach similar agreements to
provide emergency medical services to the STP 3 & 4 operations workforce.
Operations activities should not burden existing medical services.
The medical facilities in Matagorda and Brazoria Counties provide medical care to
much of the population of the two counties. As indicated in Table 2.5-5, the 2000
population of Matagorda and Brazoria Counties, combined, was 279,724. According to
Table 2.5-31, in 2006, there were 296 staffed hospital beds and an average daily
census of 107 in Matagorda and Brazoria Counties’ medical facilities. Adding 2022
residents to the combined population of the two counties would increase the combined
population by 0.7%. A 0.7% increase in the average daily census of 107 would
increase the average daily census by less than one person, well below the total
number of staffed hospital beds in the two counties—296 beds. Additionally, the total
number of annual admissions, and annual outpatient visits for the two-county region
reported by the American Hospital Association and presented in Table 2,5-31 were
11,084 and 210,946, respectively. A 0.7% increase in these statistics would equate to
11,162 admissions and 212,423 outpatient visits. An increase of less than 1% (i.e.,
0.7%) due to the project-related increase in population in the two counties during
operations would be a small impact to capacity. Even when adding the state
demographer-projected population growth for the two counties (Table 2.5-5), there
would still be excess capacity. Therefore, the potential impacts of new unit operations
on medical services would be SMALL and mitigation would not be warranted.
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Social Services
This section focuses on the potential impacts of operations on the social and related
services provided to disadvantaged segments of the population. This section is
distinguished from environmental justice issues, which are discussed in Subsection
5.8.3.
The population influx likely would economically benefit the disadvantaged population
served by the Texas Health and Human Services Commission and local governmental
and nongovernmental organizations. The additional direct jobs would increase the
number of indirect jobs that could be filled by currently unemployed workers, thus
removing them from social services client lists. Many of these benefits would accrue to
Matagorda County, where, because of the smaller economic base, the impact would
be more noticeable. Increased property tax revenues resulting from homes and land
purchased by the operations workforce could increase government-sponsored social
service programs. Therefore, impacts would be positive and SMALL and not require
mitigation.

5.8.2.2.8 Education
STPNOC assumes that the new workforce would relocate to the 50-mile region with
their families, increasing the population by approximately 4164 people. Approximately
60.7% would settle in Matagorda County, 22.4% in Brazoria County, and the remaining
16.9% will be distributed across the six other counties within the region (Table 4.4-1).
STPNOC conservatively estimates that in an operations workforce related population
of 4,650, approximately 952 will be school-aged (Table 2.5-6). This would result in a
23% increase in school-aged population within the 50-mile region. Matagorda County
would see the largest increase at 14% and the Brazoria County school population
would increase by 5%. The remaining 4% would be distributed across the seven other
counties within the 50-mile region. However, when spread over K-12 grades, it is
unlikely this increase would be noticeable on class size, particularly since these
children will attend schools that were losing the children of construction workers
(Section 2.5).
Increased property tax revenues as a result of the increased population, and, in the
case of Matagorda County, Palacios ISD, property taxes on the new reactors would
fund additional teachers and additional facilities if necessary (Subsection 2.5.2.3). The
remaining revenue tax monies not used by the school district would be collected by the
state of Texas and combined with tax revenues from all other Texas counties. These
monies would be redistributed to “property-poor” school districts throughout the state
of Texas, determined annually by the Texas Legislature Texas Education Code
Chapter 42 (Subsection 2.5.2.3).
The impact to the counties within the 50-mile region would be SMALL. The Matagorda
County student population could increase by 14%, which would be a MODERATE
impact on its education system and would require mitigation. Matagorda County is not
planning to construct additional schools (Subsection 2.5.2.8). The quickest mitigation
will be to hire additional teachers and move modular classrooms to existing schools.
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Increased property tax revenues as a result of the increased population, and, in the
case of Matagorda County, property taxes on the new reactors, would fund additional
teachers and facilities for Palacios ISD. Bay City ISD, if determined by the Texas
Legislature to be a “property-poor” school district, would be eligible for monies
allocated by the state of Texas for any additional teachers or facilities (Subsection
2.5.2.3).

5.8.3 Environmental Justice
Environmental justice refers to a federal policy under which each federal agency
identifies and addresses, as appropriate, disproportionately high and adverse human
health or environmental effects of its programs, policies, and activities on minority or
low-income populations (Executive Order 12898, Reference 5.8-12). The NRC has a
policy on the treatment of environmental justice matters in licensing actions (69 FR
52040), which states, “NRC believes that an analysis of disproportionately high and
adverse impacts needs to be done as part of the agency's NEPA obligations to
accurately identify and disclose all significant environmental impacts associated with a
proposed action. Consequently, while the NRC is committed to the general goals of
Executive Order 12898, it will strive to meet those goals through its normal and
traditional NEPA review process.”
STPNOC located minority and low-income populations within the 50-mile radius of the
STP site (Figures 2.5-10 through 2.5-15). Nineteen census block groups, out of a total
of 230, within the 50-mile radius have significant Black or African American
populations. One block group has a significant Asian minority population and six block
groups have a significant “some other race” population. Thirty census block groups
within the 50-mile radius have significant Hispanic ethnicity populations. The closest of
these groups is approximately 10 miles distant.
STPNOC evaluated whether the health or welfare of minority and low-income
populations could be disproportionately adversely affected by potential operations
impacts. STPNOC identified the most likely pathways by which adverse environmental
impacts associated with the operation of new units at the STP site could affect human
populations. As described earlier in Chapter 5, STPNOC analyzed potential operations
impacts on land use, water, air, socioeconomics, ecological resources, health and
safety, waste management, and cultural resources. STPNOC has identified SMALL
impacts in all resources areas in the 50-mile radius, with the exception of
socioeconomic impacts in Matagorda County. In Matagorda County, SMALL impacts
were found in all socioeconomic resource areas except:


Economy – beneficial and MODERATE



Property tax revenue – beneficial and MODERATE to LARGE



Transportation – MODERATE at shift change during outages



Housing – MODERATE to LARGE



Education - MODERATE to LARGE
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Increased property tax revenues and their boost to the local economy are considered
to be beneficial. Moderate increases in traffic would mostly affect people living along
or traveling on FM 521 Road during morning and afternoon shift change. MODERATE
impacts to housing are expected to be mitigated by new housing construction and
should not affect homeowners or renters already residing in Matagorda County.
STPNOC also investigated the possibility of subsistence-living populations in the
vicinity of the STP site by contacting local government officials, the staff of social
welfare agencies, and businesses concerning unusual resource dependencies or
practices that could result in potentially disproportionate impacts to minority and lowincome populations. STPNOC asked about minority, low-income, and migrant
populations or locations of particular concern, and whether subsistence living
conditions were evident. No one that was contacted reported such dependencies or
practices, as subsistence agriculture, hunting, or fishing, through which the
populations could be disproportionately adversely affected by the project.
In summary, no operations-related adverse health or environmental effects that would
disproportionately affect minority or low-income populations were identified. Therefore,
STPNOC concludes that impacts of operations of new nuclear units at the STP site on
minority and low-income populations would be SMALL and mitigation would not be
warranted.
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Table 5.8-1 Direct and Indirect Employment
Demographic
Operations Workforce Peak

888

Number of workers who migrate into the 50-mile radius

888

Indirect jobs (888 × 1.47)

1,305

Total number of jobs (direct plus indirect)
2005 unemployed in the two counties

1

2005 unemployment rate in the two counties
Total number of indirect jobs as a percent of unemployed population in twocounty area
1. Reference

5.8-28

ABWR
2 Units

2,193
8,870
5.9%
14.7%
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Table 5.8-2 Estimated Sales Tax Impacts of Expenditures For Goods & Services During
Operation of STP Units 3 & 4
Summary of Estimated Operations Expenditures:
Total Annual Expenditures
Estimated Proportion Spent Locally
Estimated Annual Local Expenditures

Estimated Amount
$60,000,000
20%
$12,000,000

Estimated Annual Impacts to Texas Sales Tax Revenues1
State sales tax revenues, 20062
$18,275,209,754
6.25%
State sales tax rate3
Ownership
Scenario:
44% Private Ownership 60% Private Ownership 80% Private Ownership 100% Private Ownership
Assumes 100% of
% of 2006
% of 2006
% of 2006
% of 2006
Expenditures
State Sales Sales Tax State Sales Sales Tax State Sales Sales Tax State Sales Sales Tax
Subject To State Tax
Tax
Revenues
Tax
Revenues
Tax
Revenues
Tax
Revenues
State Sales Tax
$1,650,000
0.009%
$2,250,000
0.012%
$3,000,000
0.016%
$3,750,000
0.021%
Estimated Annual Impacts to Bay City Sales Tax Revenues1
$3,681,595
Bay City sales tax revenues, 20054
2.0%
Bay City sales tax rate5
Ownership
Scenario:
44% Private Ownership 60% Private Ownership 80% Private Ownership 100% Private Ownership
% of Expenditures
% of 2005
% of 2005
% of 2005
% of 2005
Subject to Bay City
Bay City
Sales Tax
Bay City
Sales Tax
Bay City
Sales Tax
Bay City
Sales Tax
Sales Tax
Sales Tax Revenues Sales Tax Revenues Sales Tax Revenues Sales Tax Revenues
100.00%
$105,600
2.9%
$144,000
3.9%
$192,000
5.2%
$240,000
6.5%
90.00%
$95,040
2.6%
$129,600
3.5%
$172,800
4.7%
$216,000
5.9%
80.00%
$84,480
2.3%
$115,200
3.1%
$153,600
4.2%
$192,000
5.2%
70.00%
$73,920
2.0%
$100,800
2.7%
$134,400
3.7%
$168,000
4.6%
60.00%
$63,360
1.7%
$86,400
2.3%
$115,200
3.1%
$144,000
3.9%
50.00%
$52,800
1.4%
$72,000
2.0%
$96,000
2.6%
$120,000
3.3%
40.00%
$42,240
1.1%
$57,600
1.6%
$76,800
2.1%
$96,000
2.6%
30.00%
$31,680
0.9%
$43,200
1.2%
$57,600
1.6%
$72,000
2.0%
20.00%
$21,120
0.6%
$28,800
0.8%
$38,400
1.0%
$48,000
1.3%
10.00%
$10,560
0.3%
$14,400
0.4%
$19,200
0.5%
$24,000
0.7%
Estimated Annual Impacts to Palacios Sales Tax Revenues1
Palacios sales tax revenues, 20056
$219,500
2.0%
Palacios sales tax rate5
Ownership
Scenario:
44% Private Ownership 60% Private Ownership 80% Private Ownership 100% Private Ownership
% of Expenditures
% of 2005
% of 2005
% of 2005
% of 2005
Subject to Palacios
Palacios
Sales Tax
Palacios
Sales Tax
Palacios
Sales Tax
Palacios
Sales Tax
Sales Tax
Sales Tax Revenues Sales Tax Revenues Sales Tax Revenues Sales Tax Revenues
100.00%
$105,600
48.1%
$144,000
65.6%
$192,000
87.5%
$240,000
109.3%
90.00%
$95,040
43.3%
$129,600
59.0%
$172,800
78.7%
$216,000
98.4%
80.00%
$84,480
38.5%
$115,200
52.5%
$153,600
70.0%
$192,000
87.5%
70.00%
$73,920
33.7%
$100,800
45.9%
$134,400
61.2%
$168,000
76.5%
60.00%
$63,360
28.9%
$86,400
39.4%
$115,200
52.5%
$144,000
65.6%
50.00%
$52,800
24.1%
$72,000
32.8%
$96,000
43.7%
$120,000
54.7%
40.00%
$42,240
19.2%
$57,600
26.2%
$76,800
35.0%
$96,000
43.7%
30.00%
$31,680
14.4%
$43,200
19.7%
$57,600
26.2%
$72,000
32.8%
20.00%
$21,120
9.6%
$28,800
13.1%
$38,400
17.5%
$48,000
21.9%
10.00%
$10,560
4.8%
$14,400
6.6%
$19,200
8.7%
$24,000
10.9%
1. Note: Assumes that these expenditures are subject to sales tax.
2.

3.
4.
5.
6.

Reference 2.5-25
Reference 2.5-27
Reference 2.5-46
Reference 2.5-30
Reference 2.5-109 [City of Palacios 2007-2008 Annual Budget, Approved 09/18/2007]
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Table 5.8-3 Police Protection in the Two Counties of Interest, Adjusted for the Operations
Workforce and Associated Population Increase

County
Matagorda
Brazoria

Total
Population
in 2000

Additional
Population
Due to New
Plant
Operations

Total
Population

Police
Protection
in 2002

Operations
WorkforceAdjusted
Personsper-Police
Personnel
Ratio

Percent
Increase from
2000 Personsper-Police
Personnel
Ratio

37,957

1,477

39,434

100

394:1

3.7

241,767

545

242,312

578

419:1

0.3

Source: Table 2.5-30 Police and Fire Protection

Table 5.8-4 Fire Protection in the Two Counties of Interest, Adjusted for the Operations
Workforce and Associated Population Increase

County
Matagorda
Brazoria

Additional
Population Due
Total
to New Plant
Total
Population
Operations
Population
In 2000

Firefighters
(Full time
and
Volunteer)
in 2007

Operations
WorkforceAdjusted
PersonsperFirefighter
Ratio

Percent
Increase from
Current
Persons-perFirefighter
Ratio

37,957

1,477

39,434

175

225:1

3.7

241,767

545

242,312

507

478:1

0.2

Source: Table 2.5-30 Police and Fire Protection
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Table 5.8-5 Estimated Operations Impacts to Property Taxes, Matagorda County and
Special Districts
Tax Rates and STP Payments by Entity, 20061, Based on 44% Private Ownership
Entity
Matagorda County

Tax Rates

Total STP Payments

Entity’s Total Levy

STP as Percent
of Total Levy
67.5%

0.26829

$6,100,000

$9,039,485

Matagorda County
Hospital District

0.17214

$2,567,253

$5,754,692

44.6%

Navigation District #1

0.03758

$342,148

$486,665

70.3%

Drainage District #3

0.02200

$200,299

$242,153

82.7%

Palacios Seawall

0.02528

$230,162

$327,826

70.2%

Coastal Plains
Groundwater
Conservation District

0.00433

$39,422

$153,884

25.6%

0.52962

$9,479,284

$16,004,705

59.2%

Total

Hypothetical Impact Scenarios: STP 3 & 4 Property Tax Assessment, 2015
(Assumption: STP 3 & 4 are valued similarly to STP 1 & 2)
Scenarios:

44% Private Ownership

60% Private Ownership

Tax Entity

Estimated
Payment

%
Increase
over 2006
Total

Estimated
Payment

%
Increase
over 2006
Total

Matagorda County

$6,100,000

67.5%

$8,318,182

Matagorda County
Hospital District

$2,567,253

44.6%

$342,148

70.3%

Navigation District #1

80% Private Ownership 100% Private Ownership

Estimated
Payment

%
Increase
over 2006
Total

Estimated
Payment

%
Increase
over 2006
Total

92.0%

$11,090,909

122.7%

$13,863,636

153.4%

$3,500,800

60.8%

$4,667,733

81.1%

$5,834,666

101.4%

$466,565

95.9%

$622,087

127.8%

$777,609

159.8%

Drainage District #3

$200,299

82.7%

$273,135

112.8%

$364,180

150.4%

$455,225

188.0%

Palacios Seawall

$230,162

70.2%

$313,857

95.7%

$418,476

127.7%

$523,095

159.6%

$39,422

25.6%

$53,757

34.9%

$71,676

46.6%

$89,595

58.2%

$9,479,284
Reference 2.5-39.

59.2%

$12,926,296

80.8%

$17,235,062

107.7%

$21,543,827

134.6%

Coastal Plains
Groundwater
Conservation District
Total
1.
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5.9 Decommissioning
The NRC defines decommissioning as the safe removal of a nuclear facility from
service and the reduction of residual radioactivity to a level that permits release of the
property for unrestricted use or under restricted conditions and termination of the
license. 10 CFR 50.82 specifies the regulatory actions that NRC and a licensee must
take to decommission a nuclear power facility. 10 CFR 20, Subpart E identifies the
radiological criteria that must be met for license termination. These requirements apply
to the existing fleet of power reactors and to advanced reactors such as the GE
Advanced Boiling Water Reactor (ABWR).
Decommissioning must occur because NRC regulations do not permit a combined
license holder to abandon a facility after ending operations. The NRC prohibits
licensees from performing decommissioning activities that result in significant
environmental impacts not previously reviewed under 10 CFR 50.82. The NRC has
indicated that licensees for existing reactors can rely on the information in the Generic
Environmental Impact Statement on Decommissioning of Nuclear Facilities (GEIS) on
the environmental impacts of decommissioning for the existing fleet of domestic
nuclear power reactors as documented in Supplement 1 to NUREG-0586 (Reference
5.9-1).
The DOE funded a study that compares activities required to decommission existing
reactors to those required for advanced reactors, including the GE ABWR (Reference
5.9-2). In addition, STPNOC has estimated the decommissioning cost for each of the
two nuclear powered generating plants designated as STP 3&4, by calculating the
formula amount as of December 31, 2006 in accordance with the provisions of 10 CFR
50.75(c) and the guidance provided in NUREG-1307, Rev. 12 dated February 2007
(Reference 5.9-4). STPNOC has concluded that the DOE-funded study provides a
basis for concluding that the environmental impacts identified in the GEIS are
representative of impacts that can be reasonably expected from decommissioning the
ABWR. The following sections summarize the decommissioning GEIS, DOE-funded
study, ABWR plant design features for eventual decommissioning, STPNOC cost
estimate, and STPNOC conclusions based on its review.

5.9.1 NRC Generic Environmental Impact Statement Regarding Decommissioning
NUREG-0586 describes decommissioning regulatory requirements, decommissioning
process, and environmental impacts of decommissioning (Reference 5.9-1). Prior to
presenting impacts, the GEIS describes the NRC process for evaluating impacts.
Activities and impacts that NRC considered to be within the scope of the GEIS include:




Decommissioning

Activities performed to remove the facility from service once the licensee certifies
that the facility has permanently ceased operations, including organizational
changes and removal of fuel from the reactor.
Activities performed in support of radiological decommissioning, including
decontamination and dismantlement (D&D) of radioactive structures, systems, and
components (SSCs) and any activities required to support the decontamination
and dismantlement process such as isolating the spent fuel pool to reduce the
5.9-1
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scope of required safeguards and security systems so D&D can proceed on the
balance of the facility without affecting the spent fuel.









Activities performed in support of dismantlement of nonradiological SSCs, such as
diesel generator buildings and cooling towers.
Activities performed up to license termination and their resulting impacts as
provided by the definition of decommissioning, including shipment and processing
of radioactive waste.
Nonradiological impacts occurring after license termination from activities
conducted during decommissioning.
Activities related to release of the facility.
Human health impacts from radiological and nonradiological decommissioning
activities.

According to Section 5.9 of NUREG-1555 (Reference 5.9-3), studies of social and
environmental effects of decommissioning large commercial power generating units
have not identified any significant impacts beyond those considered in the GEIS on
decommissioning. The GEIS evaluates the environmental impact of the following
three decommissioning methods:






DECON – The equipment, structures, and portions of the facility and site that
contain radioactive contaminants are removed or decontaminated to a level that
permits termination of the license shortly after cessation of operations.
SAFSTOR – The facility is placed in a safe stable condition and maintained in that
state (safe storage) until it is subsequently decontaminated and dismantled to
levels that permit license termination. During SAFSTOR, a facility is left intact, but
the fuel is removed from the reactor vessel and radioactive liquids are drained from
systems and components and then processed. Radioactive decay occurs during
the SAFSTOR period, thus reducing the quantity of contaminated and radioactive
material that must be disposed of during the decontamination and dismantlement
of the facility at the end of the storage period.
ENTOMB – This alternative involves encasing radioactive SSCs in a structurally
long-lived substance, such as concrete. The entombed structure is appropriately
maintained, and continued surveillance is carried out until the radioactivity decays
to a level that permits termination of the license.

Definitive plans for decommissioning are required by the NRC after a decision has
been made to cease operations. The general environmental impacts are summarized
in this section, because detailed analyses of decommissioning alternatives are not
prepared until cessation of operations.
As discussed in NUREG-0586, decommissioning a nuclear facility that has reached
the end of its useful life generally has a positive environmental impact. The air quality,
5.9-2
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water quality, and ecological impacts of decommissioning are expected to be
substantially smaller than those of power plant construction or operation because the
level of activity and the releases to the environment are expected to be smaller during
decommissioning than during construction and operation. The major environmental
impact, regardless of the specific decommissioning option selected, is the commitment
of small amounts of land for waste burial in exchange for the potential reuse of the land
where the facility is located. Socioeconomic impacts of decommissioning will result
from the demands on, and contributions to, the community by the workers employed
to decommission a power plant (Reference 5.9-3).
Experience with decommissioned power plants has shown that the occupational
exposures during the decommissioning period are comparable to those associated
with refueling and plant maintenance when a plant is operational. Each potential
decommissioning alternative will have radiological impacts from the transport of
materials to their disposal sites. The expected impact from this transportation activity
will not be significantly different from normal operations (Reference 5.9-3).

5.9.2 DOE-Funded Study on Decommissioning Costs
The total cost of decommissioning depends on many factors, including the sequence
and timing of the various stages of the program, location of the facility, current
radioactive waste burial costs, and plans for spent fuel storage. To ensure that a lack
of funds does not result in delays in or improper conduct of decommissioning that may
adversely affect public health and safety, 10 CFR 50.75 requires that operating license
applicants and licensees provide reasonable assurance that adequate funds for
performing decommissioning will be available at the end of operation. To provide this
assurance, the regulation requires that two factors be considered: (1) the amount of
funds needed for decommissioning, and (2) the method used to provide financial
assurance. At its discretion, an applicant may submit a certification based either on
the formulas provided in 10 CFR 50.75 or, when a higher funding level is desired, on
a facility-specific cost estimate that is equal to or greater than that calculated using the
formula in 10 CFR 50.75, consistent with guidance provided by Regulatory Guide
1.159 (Reference 5.9-5).
To support development of advanced reactors for production of electric power and to
establish the requirements for providing reasonable assurance that adequate funds for
performing decommissioning will be available at the end of plant operations, a study
was commissioned by DOE (Reference 5.9-2). The study presents estimates of the
costs to decommission the advanced reactor designs following a scheduled cessation
of plant operations. Four reactor types were evaluated in this report: the GE ABWR,
the GE Economic Simplified Boiling Water Reactor (ESBWR), the Westinghouse
Advanced Passive Pressurized Water Reactor (AP1000), and the Atomic Energy of
Canada, Limited (AECL) Advanced CANDU Reactor (ACR-700). The cost analysis
described in the study is based on the prompt decommissioning alternative, or
DECON, as defined in NUREG-0586. The DECON alternative is also the basis for the
NRC funding regulations in 10 CFR 50.75 and use of the DECON alternative for the
advanced reactor designs facilitates the comparison with NRC estimates and financial
provisions.
Decommissioning
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DECON comprises four distinct periods of effort:
(1)

Pre-shutdown planning/engineering

(2)

Plant deactivation and transition (no activities are conducted during this
period that will affect the safe operation of the spent fuel pool)

(3)

Decontamination and dismantlement with concurrent operations in the spentfuel pool until the pool inventory is zero

(4)

License termination

Each of the decommissioning activities evaluated in the GEIS is performed during one
or more of the periods identified above. Because of the delays in development of the
federal waste management system, it may be necessary to continue operation of a dry
fuel storage facility on the reactor site after the reactor systems have been dismantled
and the reactor nuclear license terminated.
The cost estimates described in the DOE study were developed using the same cost
estimating methodology used by NRC and consider the typical features of a generic
site located in the southeast, including the nuclear steam supply systems, power
generation systems, support services, site buildings, and ancillary facilities. STPNOC
considers this to be a valid approach for STP 3 & 4. The estimates are based on
numerous fundamental assumptions, including labor costs, low-level radioactive waste
disposal costs and practices, regulatory requirements, and project contingencies. The
primary cost contributors identified in the study are either labor-related or associated
with the management and disposition of the radioactive waste. Overall, the DOE study
concluded that with consistent operating and management assumptions, the total
decommissioning costs projected for the advanced reactor designs are comparable to
those projected by NRC for operating reactors with appropriate reductions in costs due
to reduced physical plant inventories (Reference 5.9-2).

5.9.3 ABWR Plant Design Features for Decommissioning
The reduction of personnel exposure during decommissioning depends to a large
extent on the same general principles for occupational exposure as for normal
operations. The ABWR design emphasizes the use of materials selected to have low
corrosion rates and reduced buildup of radioactivity on equipment, resulting in lower
radiation fields after plant operations and lower activity rates to contend with during the
decommissioning process. Decontamination connections on equipment used for light
decontamination prior to maintenance can be successfully used to perform heavy acid
wash decontamination after final operations to remove more embedded contaminants.
The overall design of the plant allows for repair and maintenance including change-out
of all major equipment with a few limited exceptions. This allows for all the plant
equipment to be readily removed from the buildings after shutdown for disassembly,
decontamination, and disposal. Special attention has been given in the design to
provide access and equipment handling capabilities for the maintenance of major
components. These design features, such as overhead monorails, lifting devices, and
in-place ladders enhance access and removal of equipment and access to all parts of
5.9-4
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the plant except those most heavily contaminated. Additionally, two operational
activities have a significant effect on decommissioning: (1) maintenance of plant water
chemistry within existing limitations to minimize contamination, and (2) maintaining
records of plant modifications to minimize post-operational uncertainty due to changes
in equipment, piping, and electrical routing or inventive modifications.

5.9.4 STP Units 3 and 4 Decommissioning Cost Estimate
STPNOC has established a decommissioning cost estimate for each of the GE ABWR
units proposed to be constructed on the STP site in order to assess the financial
obligations pertaining to the eventual decommissioning of the two units. Part 1.4 of the
COLA describes the plans for providing financial assurance for the decommissioning
of the two units and includes a certification regarding the cost estimate for each unit,
which is provided in Table 1.4 appended to Part 1 of the COLA. The cost estimate or
“formula amount” for the minimum certification is calculated in accordance with the
provisions of 10 CFR 50.75(c) and the guidance provided in NUREG-1307, Rev. 12
dated February 2007 (Reference 5.9-4), which assumes the DECON
decommissioning alternative. The estimate assumes the removal of all contaminated
and activated plant components and structural materials such that the owner may then
have unrestricted use of the site with no further requirements for an operating license.
Similar to the DOE study, the primary cost contributors identified are labor-related or
associated with the management and disposition of the radioactive waste.
The STPNOC projected cost to decommission each of the GE ABWRs is estimated to
be approximately $517 million, reported in end of year 2006 dollars. This minimum
certification amount for each plant was calculated using the formula delineated in 10
CFR 50.75(c)(1) and appropriate escalation indices, including the waste burial factor
provided in NUREG-1307, Rev. 12, for the vendor waste processing option.

5.9.5 Conclusions
STPNOC compared the activities analyzed in the GEIS of the environmental impacts
associated with decommissioning the existing fleet of domestic nuclear power reactors
with the activities that form the basis for decommissioning cost estimates prepared by
DOE for advanced reactor designs and determined that the scope of activities is the
same. Projected physical plant inventories associated with advanced reactor designs
will generally be less than those for currently operating power reactors due to
advances in technology that simplify maintenance and benefit decommissioning.
Based on this comparison, STPNOC has concluded that the environmental impacts
identified in the GEIS are representative of impacts that can be reasonably expected
from decommissioning the GE ABWR.
STPNOC has projected a total decommissioning cost estimate using the NRC’s
formula amount in accordance with 10 CFR 50.75(c)(1). The cost projected to
decommission two GE ABWRs using the DECON alternative is estimated to be $1.034
billion, reported in end of year 2006 dollars. As permitted by NRC's rules, the
decommissioning funding report may be based upon a higher site specific cost
estimate than the formula amount.
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5.10 Measures and Controls to Limit Adverse Impacts During Operations
Sections 5.1 through 5.9, 5.11, and 5.12S identify potential adverse environmental
impacts that may result from operation of STP 3 & 4 and measures and controls to
avoid, minimize, or mitigate those impacts. All proposed measures and controls
comply with:


Applicable local, state, and federal, ordinances, laws, and regulations intended to
prevent or minimize adverse environmental effects.



Applicable requirements of all environmental permits and licenses.



STP procedures and processes.

Table 5.10-1 is a summary of the adverse impacts due to operation of STP 3 & 4, as
identified in previous sections, the significance level of the impacts, and the possible
mitigation measures to be implemented beyond those identified above.

Measures and Controls to Limit Adverse Impacts During Operations

5.10-1

Impact

Description of Potential Impact

Potential
Impact
Significance
[1]

Planned Control Program

STP 3 & 4

5.10-2

Table 5.10-1 Summary of Potentially Adverse Impacts of Operation

5.1 Land-Use Impacts
5.1.1 The Site
and Vicinity

There are no practical measures of mitigation for this impact.

Salt deposition affects to vegetation potentially
impacting land use in the surrounding area.

S

Salt deposition in the immediate vicinity of the cooling tower, out
to 660 feet from the centerline of the cooling towers, is predicted
to have a maximum of 160 pounds per acre per month during the
Summer season. Salt deposition in all areas greater than 1600
feet from the centerline of both the cooling towers will be below
8.9 pounds per acre per month, which is the NUREG-1555
threshold for leaf damage. Cooling tower and heat dissipation
system will be monitored for operate under rules and regulations
governing these systems.

Offsite land use impacts attributed to operations
workforce population growth. Increase in
development for commercial and residential
purposes. [2]

5.1.2
Transmission
Corridors and
Offsite Area

S-M

Maintain communication with local and regional government to
disseminate project information so they have the opportunity to
plan accordingly.

Operation of new units would result in an
increase in the total volume of solid waste
generated at the STP site. [2]

S

All federal, Texas, and local requirements and standards would
be met regarding handling, transportation, and offsite land
disposal of the solid waste at licensed facilities. STPNOC has
recycling and waste minimization programs currently in place.

Impacts to offsite land from disposal of
radiological (low and high level) and nonradiological wastes that would be generated at
STP 3 & 4. The wastes would be disposed of in
offsite disposal facilities. [2]

S

Disposal area(s) for non-radiological and low level radiological
waste would be a permitted waste disposal facility with a land use
designated for such activities. For high level wastes. Disposal
area would be operated under appropriate regulations and
guidelines until such time an NRC-licensed high-level waste
disposal facility is constructed. At that time, the storage area
could be restored for other uses.
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Approximately 90 acres of land will be
permanently dedicated to the plant until
decommissioning. [2]

Impact

Description of Potential Impact

Planned Control Program

NA

Texas Historical Commission concurs that ongoing operations
and maintenance activities of STP 1 & 2 would have no effect on
historic properties. Since no additional corridors are required for
STP 3 & 4, there should also be no effect on historic properties.

Potential hydrologic impacts from the withdrawal
from the Chicot Aquifer. Makeup water for the
ultimate heat sink (mechanical draft cooling
towers) would be pumped from five existing and
at least one additional groundwater well. [2]

S

Total site groundwater demand remains below the site
groundwater permit limit. The MCR and Colorado River are
alternative water sources if required. Additional well(s) would be
permitted under applicable CPGCD and TCEQ requirements, and
would not involve a request for an increase in the permit limit.
Withdrawal groundwater from the deep confined Chicot aquifer,
limiting impacts to those local wells in the deep aquifer.
Conduct groundwater monitoring as required by groundwater use
permit.

5.2.2 Water-Use Potential hydrologic impacts to the Colorado
Impacts
River from pumping of water to the MCR. Water
would be withdrawn from the Colorado River and
added to the MCR to replace water lost to
evaporation, seepage, blowdown from the MCR,
and as needed as the result of maximum
operating conditions at the rate of 22,799 gpm
during normal operations and 47,489 gpm during
maximum operations, as contained in the current
permit. [2]

S

No mitigation would be required.

5.1.3 Historic
Properties

Potential impacts to historic resources due to
operation of project.

Potential
Impact
Significance
[1]

STP 3 & 4

5.2 Water-Related Impacts
5.2.1
Hydrologic
Alterations and
Plant Water
Supply
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Table 5.10-1 Summary of Potentially Adverse Impacts of Operation (Continued)
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5.10-3

Impact

Description of Potential Impact

5.2.3 Water
Potential water quality impacts to the Colorado
Quality Impacts River from discharges from the MCR, which
would receive and dilute all STP 3 & 4 water and
wastewater discharges. Discharges to the
Colorado River are anticipated to be needed
when water quality deteriorates in the MCR.
Discharge limits would be established by the
Texas Commission on Environmental Quality
(TCEQ).

Potential
Impact
Significance
[1]

Planned Control Program

S

Obtain Texas Pollution Discharge Elimination System (TPDES)
permit and comply with its discharge limits and monitoring
requirements.

STP 3 & 4

5.10-4

Table 5.10-1 Summary of Potentially Adverse Impacts of Operation (Continued)

5.3 Cooling System Impact
S

Intake structure is designed with the “Best Available Technology.”
The MCR is a closed cycle cooling system that minimizes
withdrawal of river water. Impingement, entrainment and
entrapment were minimized by other design features: (1) the
intake was oriented in such a way as to reduce attractant flows,
(2) the approach velocity at the traveling screens was designed to
be 0.5 fps or less, and (3) the RMPF was equipped with a fish
“handling and bypass” system. This is a pre-existing system, so
no mitigation is anticipated.

5.3.2
Discharge
System

The addition of STP 3 & 4 is expected to
increase the frequency of blowdown from the
MCR to the Colorado River. [2]

S

Obtain TPDES permit and comply with its discharge limits and
monitoring requirements. The MCR would be operated such that
discharges would not be made when the river flow is less than
800 cubic feet per second (cfs) and the volume would not exceed
12.5% of river flow, allowing a dilution of the already diluted STP
3 & 4 cooling system effluent of at least 8.
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Entrainment, impingement and entrapment of
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5.3.1 Intake
System

Impact

Description of Potential Impact

Potential
Impact
Significance
[1]

Planned Control Program

Non-radioactive wastewater discharges will
increase as a result of the operation of the new
units’ operation, such as additional cooling water
system blowdown, permitted wastewater from
the new units’ auxiliary system, and storm water
runoff from new impervious surfaces. [2]

S

Discharges would be in accordance with applicable TCEQ water
quality standards. STPNOC will revise the existing Storm Water
Pollution Prevention Plan (SWPPP). The impacts due to the new
impervious surfaces will be negligible due to Best Management
Practices.

Impacts to the Colorado River riverbed due to
discharge from the MCR.

S

Discharges would be diffused to limit scouring to immediate area
of the discharge point.

Potential visual impacts from cooling tower
plumes.

S

Operation of the STP 3 & 4 cooling towers would result in plumes
that would occur in each direction of the compass and would be
spread over a wide area, reducing the time that the plume would
be visible from any particular location. The average plume
lengths would be short and would not be long enough to reach
the site boundary in most directions. No mitigation would be
required.

Potential impacts to agriculture and vegetation in
the area due to atmospheric effects from
operations of the STP 3 & 4 cooling towers.

S

Operation of the cooling towers could lead to minor shadowing,
very small increase in precipitation, increases in ground-level
humidity in the immediate vicinity, and salt deposition that is a
fraction of the level needed to have visible effects on vegetation
outside the site boundaries (greater than 1600-feet). No
mitigation would be required.

STP 3 & 4

5.3.3 Heat-Discharge System
5.3.3.1 Heat
Dissipation to
the
Atmosphere
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Impact
5.3.3.2
Terrestrial
Ecosystems

Planned Control Program

S

Salt deposition from mechanical cooling tower operation would be
a fraction of the level that leads to leaf damage outside of a 1600feet radius from the cooling towers. Mitigation would not be
required.

Inclusion of STP 3 & 4 in the existing cooling
reservoir system will lead to an increase in
operating water level, potentially impacting
existing shoreline vegetation and terrestrial biota
using the reservoir. [2]

S

Prey species will eventually recolonize along the new shoreline.
There are other foraging areas in the vicinity until recolonization.
Further mitigation would not be required.

Potential impacts to wildlife from noise from the
STP 3 & 4 cooling towers.

S

Noise from cooling towers singly and cumulatively would be less
than the level that startles birds or small mammals beyond the
immediate vicinity of the towers. No mitigation would be required.

Potential impact to avian populations from
collisions of individuals with cooling towers. [2]

S

Cooling towers of a low height would be used. Low height would
cause negligible mortality in birds.

Potential impact to members of the public from
noise emitted by STP 3 & 4 cooling towers.

S

Noise levels 400 feet from the cooling towers are estimated to be
less than <60-65 dBA, a level characterized by NRC in NUREG1555 as of small significance. No mitigation would be required.

Potential health impact to members of the public
from contact with human disease-causing
thermophilic microorganisms in the MCR.

S

No mitigation would be required since access to the MCR is
restricted and design and operation of the MCR does not promote
an average temperature that is optimal for thermophilic
microorganisms.

S

Monitor radiological releases as required by radiological
monitoring program.

5.4 Radiological Impacts of Normal Operation
5.4.1 Exposure Potential impacts to environment due to small
Pathways
discharges of radioactive liquids and gases. [2]
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Potential stressing of vegetation within the site
boundary from salt deposition resulting from the
operation of the STP 3 & 4 cooling towers.
Vegetation stress could result either directly by
deposition of salts onto foliage or indirectly from
accumulation in the soil. [2]
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5.3.4 Impacts
to Members of
the Public

Description of Potential Impact

Potential
Impact
Significance
[1]

STP 3 & 4
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Impact

Description of Potential Impact

5.4.2 Radiation Potential impacts to the public within 50 miles of
Doses to
the plant.
Members of the
Public

Potential
Impact
Significance
[1]

Planned Control Program

S

Potential liquid pathway doses would be 2.93E-4 millirem per
year per unit for total body for the maximally exposed individual
and 0.0017 person-rem per year (2 units) for collective total body
doses to the public within 50 miles. Potential gaseous pathway
doses would be 0.4 millirem per year for total body for the
maximally exposed individual and 0.50 person-rem per year for
the collective total body Monitor radiological releases as required
by radiological monitoring program.

Potential health impacts to members of the
public from exposure to radiological releases.
Modeling using the design and operational
parameters of STP 3 & 4 results in estimated
doses to the public that are within the design
objectives of 10 CFR 50 Appendix I and within
regulatory limits of 40 CFR 190.

S

Monitor radiological releases as required by radiological
monitoring program.

5.4.4 Impacts
to Biota Other
than Members
of the Public

Potential impacts to terrestrial and aquatic
ecosystems from chronic radiation exposure
(much less than 100 mrad/day) caused by the
small discharges of radioactive liquids and gases
from the operation of STP 3 & 4.

S

Monitor radiological releases as required by radiological
monitoring program.

5.4.5
Occupational
Radiation
Doses

Potential health impacts to workers from
radiation exposure of an annual maximum of
dose of 98.9 person-rem per unit.

S

Monitor radiological releases as required by radiological
monitoring program.
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Impact

Description of Potential Impact

Potential
Impact
Significance
[1]

Planned Control Program

STP 3 & 4

5.10-8

Table 5.10-1 Summary of Potentially Adverse Impacts of Operation (Continued)

5.5 Environmental Impact of Waste
5.5.1 NonRadioactive
Waste System
Impacts

Obtain TPDES permit and comply with its discharge limits and
monitoring requirements.

Potential impacts to water quality of surface
water due to increased volume of storm water
resulting from new impervious surfaces. [2]

S

Conduct storm water monitoring as required by storm water
permit.
Revise the SWPPP to avoid/minimize releases of contaminated
water.

Potential impacts to air quality from emissions of
auxiliary systems operated on an intermittent
basis. [2]

S

Comply with the state of Texas permit limits and regulations for
operating air emission sources.

Operation of new units would result in an
increase in the total volume of solid waste
generated at the STP site. Potential impacts to
environment offsite due to disposal of solid
waste generated as a result of the operation of
STP 3 & 4. [2]

S

Implement existing no radioactive solid waste reuse and recycling
policies.

Potential impacts to environment offsite due to
disposal of up to 5 cubic meters of mixed waste
that could be generated as a result of the
operation of STP 3 & 4.

S

Update existing STP waste minimization plan for operation of
STP 3 & 4.

Potential health impacts to workers due to
potential exposure to chemicals during handling
and storage of mixed wastes.

S

Implement materials handling and safety procedures.
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5.5.2 Mixed
Waste Impacts

Potential impacts to water quality of Colorado
River from increase in discharges from the MCR.
The reservoir would be receiving an increased
volume of wastewater, increased amount of
chemicals in its receipt of water and wastewater
from STP 3 & 4 systems, and treated wastewater
from a new sanitary waste treatment system.

Impact

Description of Potential Impact
Potential health impacts to offsite workers and
emergency response personnel due to exposure
to chemical and radiological hazards during
accidental releases and cleanup activities.

Potential
Impact
Significance
[1]

Planned Control Program

S

Revise Integrated Spill Contingency Plan as necessary to
address handling and transport of mixed waste generated at STP
3 & 4.

STP 3 & 4

5.6 Transmission System Impacts
Potential impacts to vegetation and habitat within
the transmission line rights of way from routine
maintenance of woody vegetative growth by
manual and mechanical methods and
herbicides.

S

There will be no increase in transmission line maintenance due to
the addition of STP 3 & 4. Mitigation is not required for current
maintenance activities associated with STP 1 & 2; therefore,
mitigation is not anticipated with the addition of STP 3 & 4 (Note:
maintenance is performed the transmission system owners).

5.6.2 Aquatic
Ecosystems

Potential water quality impacts and subsequent
impacts to populations of important aquatic
species from maintenance activities in
transmission corridors that lie at or near water
bodies and wetlands.

S

There will be no increase in transmission line maintenance due to
the addition of STP 3 & 4. The use of chemicals (chiefly
herbicides) in right-of-way vegetation management is also a
public concern, but potentially toxic effects of these chemicals are
mitigated by the use of EPA-registered formulations that are
approved for use in utility rights-of-way. All four of the
transmission service providers require chemical applicators to be
trained in the safe use of herbicides and require supervisory
personnel to hold Texas Department of Agriculture Commercial
Pesticide Applicators Licenses (Note: maintenance is performed
the transmission system owners).

5.6.3 Impacts
of Members of
the Public

Potential health impacts to members of the
public from transmission lines.

S

Induced current from transmission lines would be less than 5
millamperes. No mitigation would be required.

5.10-9
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5.6.1
Terrestrial
Ecosystems
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Impact

Description of Potential Impact

Potential
Impact
Significance
[1]

Planned Control Program

STP 3 & 4
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Table 5.10-1 Summary of Potentially Adverse Impacts of Operation (Continued)

5.7 Uranium Fuel Cycle Impacts
Impacts to land from the fuel cycle, in comparison with land
requirements for fossil fuel fired plant, are small and mitigation
would not be required.

5.7.2 Water
Use

Potential impacts to water resources from fuel
cycle. Total annual water use for the fuel cycle
would be 1.82 x 1010 gallons per unit. [2]

S

Practical mitigation for this impact does not exist.

5.7.3 Fossil
Fuel Impacts

Potential impacts to fossil fuel resources from
fuel cycle.

S

Electric energy needs for fuel cycle would be less than 5% of the
output of one of the proposed units. Natural gas consumption for
fuel cycle support if used instead to generate electricity would
yield less than 0.4% of the energy output of one of the proposed
units. No mitigation would be required.

5.7.4 Chemical
Effluents

Potential impacts to air and water quality from
fuel cycle. Gaseous effluents would be less than
0.052% of all 2005 US SO2 emissions and less
than 0.012% of all 2005 US NOx emissions.
Liquid effluents from fuel enrichment and
fabrication are subject to federal, state, and/or
local requirements and limitations. Milling
chemical effluents are not released in quantities
sufficient to have significant impacts on the
environment.

S

All chemical discharges released into the environment are subject
to requirements and limitations set by an appropriate federal,
state, or local agency.
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5.7.1 Land Use Potential impacts to land use from fuel cycle.
Total annual land requirements for fuel cycle
support would be 21 permanently committed
acres and 160 temporarily committed acres per
unit.

Impact

Description of Potential Impact

Potential
Impact
Significance
[1]

Planned Control Program

Potential health impacts to members of the
public from radioactive effluents from the fuel
cycle. The estimated whole-body population
dose commitment to the U.S. population would
be approximately 2600 person-rem per year per
unit an estimate that correlates with 1.9 fatalities
per year to the U.S. population.

S

No mitigation would be required.

5.7.6
Radioactive
Waste

Potential environmental impacts from disposal of
radioactive wastes generated as a result of the
fuel cycle. No significant radioactive releases to
the environment are expected from low-level
waste disposal. No releases to the environment
are expected from the repository disposal of
transuranic and high-level waste.

S

Disposal area(s) would be a permitted waste disposal facility with
a land use designated for such activities. Disposal area would be
operated under appropriate regulations and guidelines until such
time an NRC-licensed high-level waste disposal facility is
constructed. At that time, the storage area could be restored for
other uses.

5.7.7
Occupational
Dose

Potential health impacts to fuel cycle workers
caused by radiation exposure. The estimated
occupational dose (to all fuel cycle workers
cumulatively) is approximately 960 person-rem
per year per unit.

S

The dose to any individual would be maintained within the dose
limit of 10 CFR 20.
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Impact

Description of Potential Impact

5.7.8
Transportation

Potential health impacts to transportation
workers and members of the public caused by
radiation exposure resulting from the loading,
unloading, and transport of radioactive materials
associated with the fuel cycle. The estimated
dose to workers and the public from
transportation associated with the fuel cycle is 4
person-rem per year per unit. [2]

Potential
Impact
Significance
[1]

Planned Control Program

S

Limit amounts of waste handled and disposed of through source
reduction, recycling, treatment, to the extent practical and
feasible. Construct onsite storage facilities, as required, for
wastes and implement a waste management program in
compliance with applicable regulatory requirements.

Degradation of roads in the vicinity due to
increased traffic from commuting of operations
workers and deliveries for STP 3 & 4.

S

Increased tax revenue from STP 3 & 4 will allow for the local
government to improve roads as needed.

Potential impacts to air quality from limited,
short-term operation of auxiliary systems.

S

Obtain air permits and operate systems within permit limits and
monitor emissions as required.

Visual impacts to landscape from reactor
buildings, cooling towers, and associated
plumes.

S

No mitigation would be required.

STP 3 & 4
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5.8 Socioeconomic Impacts

Potential adverse economic impact to Matagorda
County residents due to potential increase in
rental rates and housing prices due to influx of
operations workers. [2]

M-L

Maintain communication with local and regional governmental
and non-government organizations in a timely manner so that
they are aware of number of workers coming (and the number of
construction workers departing) and the timing of arrivals (and
departures) to allow for community planning.

Increased demand for water by operations
workers would further stress water supplies
which are predicted by the water planning
organization to fall short of water demand after
2010. [2]

S-M

Maintain communication with local and regional governmental
and non-government organizations in a timely manner so that
they are aware of number of workers coming (and the number of
construction workers departing) and the timing of arrivals (and
departures) to allow for community planning.
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5.8.1 Physical
Impacts

Impact
5.8.2 Social
and Economic
Impacts
(continued)

Description of Potential Impact
Increased wastewater volume as a result of inmigrating operations workforce would contribute
to an overall population-related increase in
wastewater volume which could exceed
wastewater treatment capabilities in the area. [2]

Potential
Impact
Significance
[1]

Planned Control Program
Maintain communication with local and regional governmental
and non-government organizations in a timely manner so that
they are aware of number of workers coming (and the number of
construction workers departing) and the timing of arrivals (and
departures) to allow for community planning.

Potential impact to police and fire department
services in Matagorda and Brazoria Counties
due to small increases in the ratio of
residents/residences to police and firefighters.
[2]

S

Maintain communication with local and regional governmental
and non-government organizations in a timely manner so that
they are aware of number of workers coming (and the number of
construction workers departing) and the timing of arrivals (and
departures) to allow for community planning.

Potential impact to medical services in
Matagorda and Brazoria Counties due to
medical service needs of in-migrating operations
workforce.

S

Maintain communication with local and regional governmental
and non-government organizations in a timely manner so that
they are aware of number of workers coming (and the number of
construction workers departing) and the timing of arrivals (and
departures) to allow for community planning.
Increased property tax revenues as a result of the increased
population, and, in the case of Matagorda County, property taxes
on the new reactors, would fund additional medical services.
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Impact
5.8.2 Social
and Economic
Impacts
(continued)

Description of Potential Impact

Potential
Impact
Significance
[1]

Planned Control Program
Maintain communication with local and regional governmental
and non-government organizations in a timely manner so that
they are aware of number of workers coming (and the number of
construction workers departing) and the timing of arrivals (and
departures) to allow for community planning.
Increased property tax revenues as a result of the increased
population, and, in the case of Matagorda County, property taxes
on the new reactors, would fund additional teachers and facilities
for Palacios Independent School District.

Traffic congestion due to operations and outage
workforces commuting. Hourly vehicle capacity
would be exceeded during shift changes with
only the operations workforce commuting to
STP. [2]

M-L

Stagger outage schedules so only one unit will be down at a time.
Stagger arrival and departure times.

S

Analysis of housing availability in Matagorda County determined
that the probability of this being an issue is low. Because of this,
control efforts would not be necessary.

Potential impact to worker health due to
occupational exposures.

S

Continue applicable mitigation measures employed during the
operations period for decommissioning activities.

Potential health impact to transportation worker
and members of the public due to exposure to
radiological materials during loading, unloading,
and transport.

S

Continue applicable mitigation measures employed during the
operations period for transportation of waste and materials to
disposal sites.

Low-income rental housing rates could increase
5.8.3
Environmental due to increased demand for housing, potentially
Justice Impacts displacing low-income renters in Matagorda
County during the construction phase. [2]
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Impact to Matagorda County schools due to inmigrating operations workforce increasing the
student population by an estimated 14 percent.
[2]

STP 3 & 4
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Impact

Description of Potential Impact

Potential
Impact
Significance
[1]

Planned Control Program

STP 3 & 4

5.11 Transportation of Radioactive Materials
5.11.1
Transportation
Assessment

Potential heath impacts as a result of
transportation of radioactive waste shipments at
the estimated rate of 30 normalized shipments
per reactor per reactor year.

S

The reactor and transportation of radioactive waste will meet all of
the conditions in NRC regulation 10 CFR 51.52.

5.11.2 IncidentFree
Transportation
Impacts
Analysis

Potential health impacts caused by exposure to
radiation emitted during transportation of
radiological materials. The greatest dose
estimated to 15.9 person-rem per reactor year to
general public onlookers.

S

Radiological protection programs would manage and limit doses
to workers whose jobs would cause them to receive the greatest
exposures.

NA

Implement existing STP industrial safety program at STP 3 & 4.

5.12S Non-Radiological Health Impacts
5.12S NonRadiological
Health Impacts

Impact to worker health due to occupational
injuries and illnesses. Total recordable cases of
occupational injuries and illnesses estimated per
year for the onsite worker population of STP 3 &
4 is 27, 25, and 5 cases based on United States,
Texas, and STP 1 & 2 incident rates,
respectively.
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[1] The assigned significance levels [(S)mall, (M)oderate, or (L)arge] are based on the assumption that for each impact, the associated proposed
mitigation measures and controls (or equivalents) will be implemented (10 CFR 51, Appendix B, Table B-1, Footnote 3).
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[2] The mitigation measure specified for this impact is insufficient to eliminate or satisfactorily mitigate the impact. No other practical measures
for mitigation of this impact are available. Therefore, these impacts will be considered in the evaluation of unavoidable adverse impacts
(Section 10.1).
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5.11 Impacts of Transportation of Radioactive Materials
Transport of radioactive materials is an important activity associated with operating
STP 3 & 4 at the STP site. The analysis in this section is based on the Advanced
Boiling Water Reactor (ABWR) characteristics described in Section 3.2 and radioactive
waste management systems described in Section 3.5. Information regarding
preparation and packaging of the radioactive materials for transport offsite can be
found in Section 3.8.

5.11.1 Transportation Assessment
The NRC regulations in 10 CFR 51.52 state that:
“Every environmental report prepared for the construction permit stage of a
light-water-cooled nuclear power reactor, and submitted after February 4,
1975, shall contain a statement concerning transportation of fuel and
radioactive wastes to and from the reactor. That statement shall indicate that
the reactor and this transportation either meet all of the conditions in paragraph
(a) of this section or all of the conditions in paragraph (b) of this section.”
NRC evaluated the environmental effects of transportation of fuel and waste for Light
Water Reactors (LWR) in “Environmental Survey of Transportation of Radioactive
Materials to and From Nuclear Power Plants,” (WASH-1238, Reference 5.11-1) and
Supplement 1 (NUREG-75/038, Reference 5.11-2) and found the impacts to be
SMALL. These NRC analyses provided the basis for Table S-4 in 10 CFR 51.52 (see
Table 5.11-1), which summarizes the environmental impacts of transportation of fuel
and radioactive wastes to and from a reference reactor. The table addresses two
categories of environmental considerations: (1) normal conditions of transport and (2)
accidents in transport.
To analyze the impacts of transporting ABWR fuel and radioactive waste for
comparison to Table S-4, the characteristics for the ABWR were normalized to a
reference reactor-year. The reference reactor is an 1100 MWe reactor that has an
80% capacity factor, for an electrical output of 880 MWe. The advanced LWR
technology being considered for the STP site is the ABWR. The proposed
configuration for the new plant is two units. The standard configuration (a single unit)
for the ABWR will be used to evaluate transportation impacts relative to the reference
reactor.
Subparagraphs 10 CFR 51.52(a)(1) through (5) delineate specific conditions the
reactor licensee must meet to use Table S-4 as part of its environmental report.
Reactors not meeting all of the conditions in paragraph (a) of 10 CFR 51.52, paragraph
(b) of 10 CFR 51.52 requires a further analysis of the transportation effects.
The conditions in paragraph (a) of 10 CFR 51.52 establishing the applicability of Table
S-4 are reactor core thermal power, fuel form, fuel enrichment, fuel encapsulation,
average fuel irradiation, time after discharge of irradiated fuel before shipment, mode
of transport for unirradiated fuel, mode of transport for irradiated fuel, radioactive waste
form and packaging, and mode of transport for radioactive waste other than irradiated
Impacts of Transportation of Radioactive Materials
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fuel. The following subsections describe the characteristics of the ABWR relative to
the conditions of 10 CFR 51.52 for use of Table S-4.

5.11.1.1 Reactor Core Thermal Power
Subparagraph 10 CFR 51.52(a)(1) requires that the reactor have a core thermal power
level not exceeding 3800 megawatts. The reference ABWR has a thermal power
rating of 3926 MWt (Reference 5.11-3) and exceeds this condition.
The core power level was established as a condition because, for the LWRs being
licensed when Table S-4 was promulgated, higher power levels typically indicated the
need for more fuel and therefore more fuel shipments than were evaluated for Table
S-4. This is not the case for the new LWR designs due to the higher unit capacity and
higher burnup for these reactors. The annual fuel reloading for the reference reactor
analyzed in WASH-1238 was 30 metric tons of uranium (MTU). The annual fuel
loading for the ABWR is approximately 42 MTU. When normalized to equivalent
electric output, the annual fuel requirement for the ABWR is approximately 29 MTU,
roughly equal to that of the reference LWR.

5.11.1.2 Fuel Form
Subparagraph 10 CFR 51.52(a)(2) requires that the reactor fuel be in the form of
sintered uranium dioxide (UO2) pellets. The reference ABWR uses a sintered UO2
pellet fuel form (Reference 5.11-3) and meets this condition.

5.11.1.3 Fuel Enrichment
Subparagraph 10 CFR 51.52(a)(2) requires that the reactor fuel have a U-235
enrichment not exceeding four percent by weight. For the ABWR, the enrichment of
the initial core averages approximately 2.2% (Reference 5.11-3) and the average for
reloads is approximately 3.2%. The ABWR fuel meets the four percent U-235
condition.

5.11.1.4 Fuel Encapsulation
Subparagraph 10 CFR 51.52(a)(2) requires that the reactor fuel pellets be
encapsulated in Zircaloy rods. The ABWR fuel uses Zircaloy-2 cladding (Reference
5.11-3) and meets this condition.

5.11.1.5 Average Fuel Irradiation
Subparagraph 10 CFR 51.52(a)(3) requires that the average burnup not exceed
33,000 MW-days per MTU. The average burnup is 32,300 MW-days per MTU for the
ABWR, which meets this condition.

5.11.1.6 Time after Discharge of Irradiated Fuel before Shipment
Subparagraph 10 CFR 51.52(a)(3) requires that no irradiated fuel assembly be
shipped until at least 90 days after it is discharged from the reactor. The WASH-1238
analysis for Table S-4 assumes 150 days of decay time before shipment of any
irradiated fuel assemblies. NUREG/CR-6703 (Reference 5.11-4), which updated this
analysis to extend Table S-4 to burnups of up to 62,000 MW-days per MTU, assumes
5.11-2
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a minimum of five years between removal from the reactor and shipment. Five years
is the minimum decay time expected before shipment of irradiated fuel assemblies.
The U.S. Department of Energy’s (DOE’s) contract for acceptance of spent fuel, as set
forth in 10 CFR 961, Appendix E, requires a five-year minimum cooling time. In
addition, NRC specifies five years as the minimum cooling period when it issues
certificates of compliance for casks used for shipment of power reactor fuel (Reference
5.11-5). As described in Section 3.5, the ABWR units will have storage capacity
exceeding that needed to accommodate five-year cooling of irradiated fuel prior to
transport off site. The ABWR meets the minimum 90-day storage condition.

5.11.1.7 Radioactive Waste Form and Packaging
Subparagraph 10 CFR 51.52(a)(4) requires that, with the exception of spent fuel,
radioactive waste shipped from the reactor be packaged and in a solid form. As
described in Subsection 3.5.4, STPNOC will process to a solid form, if required, and
package the radioactive waste generated by the ABWR. STPNOC will comply with
NRC (10 CFR 71) and DOT (49 CFR 173 and 178) packaging and transportation
regulations for the shipment of radioactive material. Therefore, the ABWR meets this
condition.

5.11.1.8 Transportation of Unirradiated Fuel
Subparagraph 10 CFR 51.52(a)(5) requires that unirradiated fuel be shipped to the
reactor site by truck. Fuel is currently transported to STP 1 & 2 by truck. STPNOC will
receive fuel via truck shipments for STP 3 & 4.
Table S-4 includes a condition that the truck shipments not exceed 73,000 pounds as
governed by federal or state gross vehicle weight restrictions. The fuel shipments to
the STP site will comply with federal and state weight restrictions. Therefore, the
ABWR meets this condition.

5.11.1.9 Transportation of Irradiated Fuel
Subparagraph 10 CFR 51.52(a)(5) allows for truck, rail, or barge transport of irradiated
fuel. DOE is responsible for spent fuel transportation from reactor sites to the
repository and will make the decision on transport mode as specified in 10 CFR 961.
For the impacts analysis described in Subsection 5.11.2, STP assumed that all spent
fuel shipments will be made using legal weight trucks, which is a conservative
assumption for this analysis. Therefore, the ABWR meets this condition.

5.11.1.10 Transportation of Radioactive Waste other than Irradiated Fuel
Subparagraph 10 CFR 51.52(a)(5) requires that the mode of transport of radioactive
waste other than irradiated fuel be either truck or rail. STPNOC will ship this
radioactive waste from the ABWR units by truck.
Radioactive waste shipments are subject to a weight limitation of 73,000 pounds per
truck. Radioactive waste from the ABWR will comply with federal or state weight
restrictions. Therefore, the ABWR meets this condition.
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5.11.1.11 Number of Truck Shipments
Table S-4 limits traffic density to less than one truck shipment per day or three rail cars
per month. STP has estimated the number of truck shipments that will be required
assuming that all radioactive materials (fuel and waste) are received at the site or
transported offsite via truck.
Table 5.11-2 summarizes the number of truck shipments of unirradiated fuel. The table
also normalizes the number of shipments to the electrical output for the reference
reactor analyzed in WASH-1238. When normalized for electrical output, the number
of truck shipments of unirradiated fuel for the ABWR is approximately equal to the
number of truck shipments estimated for the reference LWR.
For the ABWR, the initial core load is approximately 151 MTU per unit and the annual
reload requirements are estimated at approximately 42 MTU per year per unit. This
equates to about 872 fuel assemblies in the initial core (assuming 0.17388 MTU per
fuel assembly) and 244 fuel assemblies per year for refueling. The fuel assemblies
would be packaged two per container. Truck shipments would be able to
accommodate 14 containers for a total of 28 fuel assemblies per shipment. The
capacity of a truck shipment would be the same for the initial core and the reloads.
The numbers of spent fuel shipments were estimated as follows. For the reference
LWR analyzed in WASH-1238, NRC assumed that 60 shipments per year will be
made, each carrying 0.5 MTU of spent fuel. This amount is equivalent to the annual
refueling requirement of 30 MTU per year for the reference LWR. For this
transportation analysis, STP assumed that it would also ship spent fuel from the ABWR
at a rate equal to the annual refueling requirement. The shipping cask capacities used
to calculate annual spent fuel shipments were assumed to be the same as those for
the reference LWR (0.5 MTU per legal weight truck shipment). This results in 85
shipments per year for one ABWR. After normalizing for electrical output, the number
of spent fuel shipments is 59 per year for the ABWR. The normalized spent fuel
shipments for the ABWR would be approximately the same as the reference reactor
that was the basis for Table S-4.
Table 5.11-3 presents estimates of annual waste volumes and numbers of truck
shipments. The values are normalized to the reference LWR analyzed in WASH-1238.
The normalized annual waste volumes and waste shipments for the ABWR will be less
than the reference reactor that was the basis for Table S-4.
The normalized total numbers of truck shipments of fuel and radioactive waste to and
from the reactor are estimated at 96 per year for the ABWR. These radioactive
material transportation estimates are well below the one truck shipment per day
condition given in 10 CFR 51.52, Table S-4. Doubling the estimated number of truck
shipments to account for empty return shipments still results in number of shipments
well below the one-shipment-per-day condition. Therefore, the ABWR meets this
condition.

5.11-4
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5.11.1.12 Summary
Table 5.11-4 summarizes the reference conditions in paragraph (a) of 10 CFR 51.52
for use in Table S-4, and the values for the ABWR. The ABWR does not meet the
condition for rated thermal power. Therefore, Subsection 5.11.2 and Section 7.4
present additional analyses of fuel transportation effects for normal conditions and
accidents, respectively. Transportation of radioactive waste is consistent with the
conditions assumed in References 5.11-1 and 5.11-2 and no further analysis is
required.

5.11.2 Incident-Free Transportation Impacts Analysis
Environmental impacts of incident-free transportation of fuel are discussed in this
section. Transportation accidents are discussed in Section 7.4.
NRC analyzed the transportation of radioactive materials in its assessments of
environmental impacts for the proposed/approved ESP sites at North Anna, Clinton,
and Grand Gulf (Reference 5.11-6, 5.11-7, and 5.11-8). The NRC analyses were
reviewed for guidance in assessing transportation impacts for the ABWR units at the
STP site.

5.11.2.1 Transportation of Unirradiated Fuel
Table S-4 of 10 CFR 51.52 includes conditions related to radiological doses to
transport workers and members of the public along transport routes. These doses,
based on calculations in WASH-1238, are a function of the radiation dose rate emitted
from the unirradiated fuel shipments, the number of exposed individuals and their
locations relative to the shipment, the time of transit (including travel and stop times),
and the number of shipments to which the individuals are exposed. In its assessments
of environmental impacts for proposed ESP sites, NRC calculated the radiological
dose impacts of unirradiated fuel transportation using the RADTRAN 5 computer code.
The RADTRAN 5 calculations estimated worker and public doses associated with
annual shipments of unirradiated fuel.
One of the key assumptions in WASH-1238 for the reference LWR unirradiated fuel
shipments is that the radiation dose rate at one meter from the transport vehicle is
about 0.1 millirem per hour. This assumption was also used by NRC to analyze
advanced LWR unirradiated fuel shipments for the proposed ESP sites. This
assumption is reasonable for all of the advanced LWR types because the fuel materials
will all be low-dose-rate uranium radionuclides and will be packaged similarly (inside a
metal container that provides little radiation shielding). The per-shipment dose
estimates are “generic” (i.e., independent of reactor technology) because they were
calculated based on an assumed external radiation dose rate rather than the specific
characteristics of the fuel or packaging. Thus, the results can be used to evaluate the
impacts for any of the advanced LWR designs. Other input parameters used in the
NRC radiation dose analysis for advanced LWR unirradiated fuel shipments are
summarized in Table 5.11-5. The results for this “generic” fresh fuel shipment based
on the RADTRAN 5 analyses are as follows:
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Population Component

Dose

Transport workers

0.00171 person-rem/shipment

General public (Onlookers – persons at stops
and sharing the highway)

0.00665 person-rem/shipment

General public (Along Route – persons living
near a highway)

1.61 x 10-4 person-rem/shipment

From a review of the NRC analysis, it was concluded that these unit dose values could
be used to estimate the impacts of transporting unirradiated fuel to an ABWR at the
STP site. Based on the parameters used in the analysis, these per-shipment doses
are expected to conservatively estimate the impacts for fuel shipments to a site in the
STP region of interest. For example, the average shipping distance of 2000 miles used
in the NRC analyses is likely to exceed the shipping distance for fuel deliveries to the
STP site. The fuel shipments are expected to originate at a fabrication facility located
in Columbia, South Carolina and travel less than 1200 miles to the STP site.
The unit dose values were combined with the average annual shipments of
unirradiated fuel to calculate annual doses to the public and workers that can be
compared to Table S-4 conditions. The numbers of unirradiated fuel shipments were
normalized to the reference reactor analyzed in WASH-1238. The numbers of
shipments per year were obtained from Table 5.11-2. The results are presented in
Table 5.11-6. As shown, the calculated radiation doses for transporting unirradiated
fuel to the STP site are a small fraction of the Table S-4 conditions that apply to all
radioactive materials transportation.
Although radiation may cause cancers at high doses and high dose rates, currently
there are no data that unequivocally establish the occurrence of cancer following
exposures to low doses, below about 10 rem. However, radiation protection experts
conservatively assume that any amount of radiation may pose some risk of causing
cancer or a severe hereditary effect and that the risk is higher for higher radiation
exposures. Therefore, a linear, no-threshold dose response relationship is used to
describe the relationship between radiation dose and detriments such as cancer
induction. Simply stated, any increase in dose, no matter how small, results in an
incremental increase in health risk. This theory is accepted by the NRC as a
conservative model for estimating health risks from radiation exposure, recognizing
that the model may overestimate those risks. A recent review by the National
Academy of Sciences Committee to Assess Health Risks from Exposure to Low Levels
of Ionizing Radiation supports the linear no-threshold model (Reference 5.11-9).
Based on this model, the risk to the public from radiation exposure is estimated using
the nominal probability coefficient for total detriment (730 fatal cancers, nonfatal
cancers, and severe hereditary effects per million person-rem) from International
Commission on Radiation Protection Publication 60 (Reference 5.11-10). All the
public collective doses presented in Table 5.11-6 are less than 0.1 person-rem per
5.11-6
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year. Therefore, the total detriment estimates associated with these doses will all be
less than 1 × 10-4 fatal cancers, nonfatal cancers, and severe hereditary effects per
year. These risks are very small compared to the fatal cancers, nonfatal cancers, and
severe hereditary effects that the same population will incur annually from exposure to
natural sources of radiation.

5.11.2.2 Transportation of Spent Fuel
This section provides the environmental impacts of transporting spent fuel from the
STP site to a spent fuel disposal facility, using Yucca Mountain, Nevada as a possible
location for a geologic repository. The impacts of the transportation of spent fuel to a
potential repository in Nevada provides a reasonable bounding estimate of the
transportation impacts to a monitored retrievable storage facility because of the
distances involved and the representative exposure of members of the public in urban,
suburban, and rural areas (Reference 5.11-6, 5.11-7, and 5.11-8).
Incident-free transportation refers to transportation activities in which the shipments
reach their destination without releasing any of their radioactive cargo to the
environment. Impacts from these shipments will be from the low levels of radiation that
penetrate the heavily shielded spent fuel shipping cask. Radiation doses will occur to
(1) persons residing along the transportation corridors between the STP site and the
proposed repository, (2) persons in vehicles passing a spent-fuel shipment, (3)
persons at vehicle stops for refueling, rest, and vehicle inspections, and (4)
transportation crew workers.
This analysis is based on shipment of spent fuel by legal-weight trucks in casks with
characteristics similar to casks currently available (i.e., massive, heavily shielded,
cylindrical metal pressure vessels). Each shipment is assumed to consist of a single
shipping cask loaded on a modified trailer. These assumptions are consistent with
assumptions made in evaluating the environmental impacts of spent fuel transportation
in Addendum 1 to NUREG-1437 (Reference 5.11-5). As discussed in NUREG-1437,
these assumptions are conservative because the alternative assumptions involve rail
transportation or heavy-haul trucks, which will reduce the overall number of spent fuel
shipments.
The environmental impacts of spent fuel transportation were estimated using the
RADTRAN 5 computer code (Reference 5.11-11). This analysis assumed the spent
fuel will be transported by legal weight trucks to the potential Yucca Mountain
repository over designated highway route-controlled quantity (HRCQ) routes. The
route used for this analysis of the STP site is similar to the STP-Yucca Mountain legal
weight truck route evaluated in the Yucca Mountain EIS (Reference 5.11-12). The
STP-Yucca Mountain route analyzed in the Yucca Mountain EIS traveled a total of
1,871 miles (3,010 km) (Reference 5.11-12, Table J-10). STP evaluated a route that
was consistent with HRCQ requirements but which traveled a total of 1,838 miles
(2,957 km).
Although shipping casks have not been designed for the advanced LWR fuels, the
advanced LWR fuel designs will most likely not be significantly different from existing
LWR designs. Current shipping cask designs were used for analysis.
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Radiation doses are a function of many parameters, including vehicle speed, traffic
count, dose rate at one meter from the vehicle, packaging dimensions, number in the
truck crew, stop time, and population density at stops. The values of the key variables
used in this analysis are presented in Table 5.11-7. Most of the variables are extracted
from the literature and are considered to be standard values used in many RADTRAN
applications, including environmental impact statements and regulatory analyses.
The transportation route selected for a shipment determines the total potentially
exposed population and the expected frequency of transportation-related accidents.
For truck transportation, the route characteristics most important to the risk
assessment include the total shipping distance between each origin-destination pair of
sites and the population density along the route.
Representative shipment routes for the proposed STP site and alternative sites were
identified using the TRAGIS (Version 1.5.4) routing model (Reference 5.11-13). The
highway data network in TRAGIS is a computerized road atlas that includes a complete
description of the interstate highway system and of all U.S. highways. The TRAGIS
database version used was Highway Data Network 4.0. The population densities
along a route are derived from 2000 census data from the U.S. Bureau of the Census.
This transportation route information is summarized in Table 5.11-8.
Based on the transportation route information shown in Table 5.11-8, the impacts of
spent fuel shipments originating at the STP site are expected to be similar to the
impacts for the alternative sites (Limestone, Malakoff, Parish). The impacts of
transportation of spent fuel from a greenfield site (assumed to be Allen's Creek)
located in the STP region of interest will also be similar to the transportation impacts
for the STP site.
The radiation dose estimates to the transport workers and the public for spent fuel
shipments from the STP site and alternative sites are as follows:
Population Dose (person-rem per shipment)
Transport workers

General public
(Onlookers)

General Public
(Along Route)

STP

0.0388

0.269

5.45 ×10-3

Allens Creek

0.0378

0.237

5.36 ×10-3

Limestone

0.0376

0.236

4.50 ×10-3

Malakoff

0.0370

0.236

4.43 ×10-3

Parish

0.0385

0.237

5.74 ×10-3

Site

These per-shipment dose estimates are independent of reactor technology because
they were calculated based on an assumed external radiation dose rate emitted from
the cask, which was fixed at the regulatory maximum of 10 millirem per hour at two
meters. For the purpose of this analysis, the transportation crew consists of two
5.11-8
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drivers. Stop times were assumed to accrue at the rate of 30 minutes per 4-hour
driving time. TRAGIS output was used to determine the number of stops.
The numbers of spent fuel shipments for the transportation impacts analysis were
derived as described in Subsection 5.11.1. The normalized annual shipments values
and corresponding population dose estimates per reactor-year are presented in Table
5.11-9. The population doses were calculated by multiplying the number of spent fuel
shipments per year by the per-shipment doses. For comparison to Table S-4, the
population doses were normalized to the reference LWR analyzed in WASH-1238.
As shown in Table 5.11-9, population doses to the onlookers for both the ABWR and
the reference LWR exceed Table S-4 values, but the population doses to onlookers for
the ABWR are less than those for the reference LWR. Two key reasons for these
higher population doses relative to Table S-4 are the number of spent fuel shipments
and the shipping distances assumed for these analyses relative to the assumptions
used in WASH-1238.




Shipping distance — The analyses in WASH-1238 used a “typical” distance for a
spent fuel shipment of 1000 miles. The shipping distance used in this assessment
is about 1838 miles.
Cask capacity — The numbers of spent fuel shipments are based on shipping
casks designed to transport shorter-cooled fuel (i.e., 150 days out of the reactor).
This analysis assumed that the shipping cask capacities are 0.5 MTU per legalweight truck shipment. Newer cask designs are based on longer-cooled spent fuel
(i.e., five years out of reactor) and have larger capacities. For example, spent fuel
shipping cask capacities used in the Yucca Mountain EIS (Reference 5.11-12,
Table J-2) were approximately 1.8 MTU per legal-weight truck shipment. Use of
the newer shipping cask designs will reduce the number of spent fuel shipments
and decrease the associated environmental impacts (since the dose rates used in
the impacts analysis are fixed at the regulatory limit rather than based on the cask
design and contents).

Other conservative assumptions in the spent fuel transportation impacts calculation
include:


Use of the regulatory maximum dose rate (10 millirem per hour at 2 meters) in the
RADTRAN 5 calculations — The shipping casks assumed in the Yucca Mountain
EIS (Reference 5.11-12) transportation analyses were designed for spent fuel that
has cooled for five years. In reality, most spent fuel will have cooled for much
longer than five years before it is shipped to a possible geologic repository. NRC
developed a probabilistic distribution of dose rates based on fuel cooling times that
indicates that approximately three-fourths of the spent fuel to be transported to a
possible geologic repository will have dose rates less than half of the regulatory
limit (Reference 5.11-14). Consequently, the estimated population doses in Table
5.11-9 could be divided in half if more realistic dose rate projections are used for
spent fuel shipments from the STP site.
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Use of 30 minutes as the average time at a truck stop in the calculations — Many
stops made for actual spent fuel shipments are short duration stops (i.e., 10
minutes) for brief visual inspections of the cargo (checking the cask tie-downs).
These stops typically occur in minimally populated areas, such as an overpass or
freeway ramp in an unpopulated area. Based on data for actual truck stops, NRC
concluded that the assumption of a 30-minute stop for every 4 hours of driving time
used to evaluate potential ESP sites will overestimate public doses at stops by at
least a factor of two (Reference 5.11-6, 5.11-7, and 5.11-8). Consequently, the
doses to onlookers given in Table 5.11-9 could be reduced by a factor of two to
reflect more realistic truck shipping conditions.

5.11.2.3 Maximally Exposed Individuals Under Normal Transport Conditions
STPNOC also considered incident-free radiation doses to maximally exposed
individuals (MEIs) for fuel and waste shipments to and from the STP site. An MEI is a
person who may receive the highest radiation dose from a shipment to and/or from the
STP site. The radiological doses to the workers who would load casks, drive trucks,
and inspect vehicles in transit would be higher than doses to individuals in the general
public. Radiological protection programs would manage and limit doses to workers
whose jobs would cause them to receive the greatest exposures.
Truck crew members would receive the highest radiation doses because of their
proximity to the loaded shipping container for an extended period of time. It was
assumed that crew member doses would be limited to two rem per year, which is the
DOE administrative control level (Reference 5.11-15). DOE will take title to the spent
fuel at the reactor site. Consequently, the DOE administrative control level is expected
to apply to spent fuel shipments from the STP site to a disposal facility. Spent fuel
represents the majority of the radioactive materials shipments to and from reactor
sites, and comprises those shipments with the highest radiation dose rates as specified
in 10 CFR 961. Crew doses from unirradiated fuel and radioactive waste shipments
will be lower than the spent fuel shipments. STPNOC also assumed a maximally
exposed individual worker on the truck crew could receive a dose as high as two rem
per year for each of the 40 years of reactor operation, for a total of 80 rem for one
ABWR over the 40-year license term.
The dose received by members of the public would be less than that described for the
truck crew due to decreases in the exposure times, dose rates, and number of times
an individual may be exposed to an offsite shipment. For example:


5.11-10

Inspectors — Radioactive shipments are inspected by federal or state vehicle
inspectors at state ports of entry. DOE (Reference 5.11-12) assumed that
inspectors would be exposed for one hour at a distance of one meter from the
shipping containers. The dose rate at one meter is about 14 millirem per hour,
assuming the dose rate from the shipping containers is 10 millirem per hour at 2
meters from the side of the transport vehicle. (This is the maximum dose rate
allowed by U.S. DOT regulations.) Therefore, the dose per shipment is about 14
millirem. Based on this conservative value, the maximum annual dose to vehicle
inspectors would be approximately 1900 millirem per year, assuming the same
person inspects all shipments of fuel and waste to and from the reactor site in a
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year. This is less than the two rem per year DOE administrative control level on
individual doses.






Resident — A resident living along the transportation route could be exposed to
each shipment that passes their residence. Given the distance separating the
residence from the radioactive material transport vehicle on the roadway and the
short duration of each exposure, the potential radiation doses to maximally
exposed residents would be much less than those of the truck crew or inspectors.
Individual stuck in traffic — Potential traffic interruptions could lead to a person
being exposed to a loaded radioactive material shipment for some period of time.
Because this exposure scenario would occur only one time to any individual and
their exposure is relatively short (on the order of an hour), the dose to these
members of the public sharing the route would be much less than those of the truck
crew or inspectors.
Person at a truck service station — An employee at a service station could be
exposed when truck shipments to and from the reactor stop. DOE (Reference
5.11-12) assumed this person could be exposed for 49 minutes at a distance of 52
feet (15.9 meters) from the loaded shipping container. This results in a dose of
about 0.07 millirem per shipment for an annual dose of approximately 10 millirem,
assuming that a single individual services all unirradiated fuel, spent fuel, and
radioactive waste shipments to and from the site in a year. This dose is much less
than those of the truck crew or inspectors.

5.11.2.4 Conclusion
STPNOC has evaluated incident-free transportation of unirradiated and spent fuel to
and from the STP site, including potential impacts to MEIs. The impacts of accidentfree transportation will be SMALL and do not warrant additional mitigation.
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Table 5.11-1 Summary of Environmental Impacts of Transportation of Fuel and Waste to
and from One LWR, Taken from 10 CFR 51.52 Table S-4 [1]
Normal Conditions of Transport
Environmental Impact
Heat (per irradiated fuel cask in transit)

250,000 Btu/hr.

Weight (governed by Federal or State restrictions)

73,000 lbs. per truck; 100 tons per cask per
railcar.

Traffic density:
Truck

Less than 1 per day

Rail

Less than 3 per month

Exposed Population

Estimated Number of
Persons Exposed

Transportation workers

Cumulative Dose to
Range of Doses to
Exposed Individuals [2] Exposed Population
(per reactor year) [3]
(per reactor year)

200

0.01 to 300 millirem

4 man-rem

1,100

0.003 to 1.3 millirem

3 man-rem

600,000

0.0001 to 0.06 millirem

General public:
Onlookers
Along Route

Accidents in Transport
Types of Effects

Environmental Risk

Radiological effects

Small [4]

Common (nonradiological) causes

1 fatal injury in 100 reactor years; 1 nonfatal injury in
10 reactor years; $475 property damage per reactor
year.

[1] Data supporting this table are given in the Commission's “Environmental Survey of Transportation of
Radioactive Materials to and from Nuclear Power Plants,” WASH-1238, December 1972, and Supp. 1
NUREG-75/038, April 1975.
[2] The Federal Radiation Council has recommended that the radiation doses from all sources of radiation
other than natural background and medical exposures should be limited to 5000 millirem per year for
individuals as a result of occupational exposure and should be limited to 500 millirem per year for
individuals in the general population. The dose to individuals due to average natural background
radiation is about 130 millirem per year.
[3] Man-rem is an expression for the summation of whole body doses to individuals in a group. Thus, if
each member of a population group of 1000 people were to receive a dose of 0.001 rem (1 millirem),
or if 2 people were to receive a dose of 0.5 rem (500 millirem) each, the total man-rem dose in each
case will be 1 man-rem.
[4] Although the environmental risk of radiological effects stemming from transportation accidents is
currently incapable of being numerically quantified, the risk remains small regardless of whether it is
being applied to a single reactor or a multi-reactor site.
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Table 5.11-2 Number of Truck Shipments of Unirradiated Fuel
Number of Shipments per Unit

Reactor Type

Initial
Core [1]

Annual
Reload

Unit
Electric
Generation,
Total [2]
MW(e)

Capacity
Factor

Normalized
Shipments
Total [3]

Normalized
Shipments
Annual [3]

Reference LWR

185

6.0

252

1100

0.8

252

6.3

ABWR

32

8.7

371

1300

0.95

255

6.4

[1] Shipments of the initial core have been rounded up to the next highest whole number.
[2] Total shipments of fresh fuel over 40-year plant lifetime (i.e., initial core load plus 39 years of average
annual reload quantities).
[3] Normalized to electric output for WASH-1238 reference plant (i.e., 1100 MW[e] plant at 80 percent or
an electrical output of 880 MW[e]).
[4] Annual average for 40-year plant lifetime
[5] The initial core load for the reference BWR in WASH-1238 was 150 MTU, that resulted in 18 truck
shipments of fresh fuel per reactor.
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Table 5.11-3 Number of Radioactive Waste Shipments

Reactor Type

Waste
Generation,
ft3/yr (m3/yr),
per unit

Electrical
Output,
MW(e), per
unit

Capacity
Factor

Normalized
Waste
Generation
Rate, ft3/
Reactor-Year
(m3/ReactorYear) [1]

Reference LWR

3800 (108)

1100

0.80

3800 (108)

46

ABWR

3500 (99)

1300

0.95

2400 (68)

30

Normalized
Shipments/
Reactor-Year [2]

[1] Annual waste generation rates normalized to equivalent electrical output of 880 MWe for reference
LWR analyzed in WASH-1238.
[2] The number of shipments was calculated assuming the average waste shipment capacity of 82.6 ft3
per shipment (3800 ft3/yr divided by 46 shipments/yr) used in WASH-1238.
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Table 5.11-4 ABWR Comparisons to Table S-4 Reference Conditions
Characteristic

Table S-4 Condition

ABWR

Thermal Power Rating (MWt)

not exceeding 3800 per reactor

3926

Fuel Form

sintered UO2 pellets

sintered UO2 pellets

U235 Enrichment (%)

Not exceeding 4

Initial Core Average: 2.2;
Reload Average: 3.2

Fuel Rod Cladding

Zircaloy rods; NRC has also accepted
ZIRLO™ per 10 CFR 50.46

Zircaloy-2

Average burnup (MWd/MTU)

Not exceeding 33,000

32,300

Unirradiated Fuel
Transport Mode

truck

truck

No. of shipments for initial core loading [1] No comparison

32

No. of reload shipments per year [1]

8.7

No comparison
Irradiated Fuel

Transport mode

truck, rail or barge

truck, rail

Decay time prior to shipment

Not less than 90 days is a condition for
use of Table S-4; 5 years is per
contract with DOE

Minimum 5 years

No. of spent fuel shipments by truck [1]

No comparison

85 per year

No. of spent fuel shipments by rail

No comparison

not analyzed

Radioactive Waste
Transport mode

truck or rail

truck

Waste form

solid

solid

yes

yes

No comparison

43 per year

Packaged
No. of waste shipments by truck

1

Traffic Density
Trucks per day [2]
(normalized total)

Less than 1

Less than 1
(96 per year)

Rail cars per month

Less than 3

not analyzed

[1] Table provides the total numbers of truck shipments of fuel and waste for the ABWR. These values are
then normalized based on electric output and summed for comparison to the traffic density condition in
Table S-4.
[2] Total truck shipments per year calculated after normalization of estimated fuel and waste shipments for
equivalent electrical output to the reference reactor analyzed in WASH-1238.
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Table 5.11-5 RADTRAN 5 Input Parameters for NRC Analysis of Unirradiated
Fuel Shipments
Parameter

RADTRAN 5 Input Value

Shipping distance, miles [1] (km)

2,000 (3,218)

Travel Fraction – Rural

0.90

Travel Fraction – Suburban

0.05

Travel Fraction – Urban

0.05

Population Density – Rural, persons/mi2 (persons/km2)
2

25.9 (67)
2

Population Density – Suburban, persons/mi (persons/km )
Population Density – Urban, persons/mi2 (persons/km2)

904 (2,341)
5850 (15,152)

Vehicle speed – Rural, miles/hr (km/hr)

55 (89)

Vehicle speed – Suburban, miles/hr (km/hr)

55 (89)

Vehicle speed – Urban, miles/hr (km/hr)

55 (89)

Traffic count – Rural, vehicles/hr

530

Traffic count – Suburban, vehicles/hr

760

Traffic count – Urban, vehicles/hr

2,400

Dose rate at 1 meter from vehicle, mrem/hr

0.1

Packaging length, ft (m)

22 (6.7)

Number of truck crew

2

Stop time, hr/trip

4.5
2

2

Population density at stops, persons/mi (persons/km )

166,500 (431,235)

Source: Reference 5.11-1.
[1] WASH-1238 had a range of shipping distances between 25 and 3000 miles for unirradiated fuel
shipments. A 2000-mile “average” shipping distance was used in NRC analyses of ESP sites in
Reference 5.11-6, 5.11-7, 5.11-8.

Impacts of Transportation of Radioactive Materials

5.11-17

Rev. 12

STP 3 & 4

Environmental Report

Table 5.11-6 Radiological Impacts of Transporting Unirradiated Fuel
to the STP Site by Truck
Cumulative Annual Dose,
person-rem per reference reactor year

Reactor Type

Normalized
Average Annual
Shipments

Transport
Workers

General Public onlookers

General Public along route

Reference LWR
(WASH-1238)

6.3

0.011

0.042

0.0010

ABWR

6.4

0.011

0.042

0.0010

10 CFR 51.52 Table
S-4 condition [1]

365
(<1 per day)

4

3

3

[1] Table S-4 conditions apply to all types of radioactive material transportation. The impacts of
unirradiated fuel shipments constitute a small fraction of the overall cumulative annual dose limit.
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Table 5.11-7 RADTRAN 5 Incident-free Exposure Parameters
Parameter

RADTRAN 5 input
value

Source

Vehicle speed – Rural (miles/hr)

55

Vehicle speed – Suburban (miles/hr)

55

Vehicle speed – Urban (miles/hr)

55

Based on average speed in rural areas
given in Reference 5.11-16. Because
most travel is on interstate highways, the
same vehicle speed is assumed in rural,
suburban, and urban areas. No speed
reductions were assumed for travel at
rush hour.

Traffic count – Rural (vehicles/hr)

530

Reference 5.11-16

Traffic count – Suburban (vehicles/hr)

760

Reference 5.11-16

Traffic count – Urban (vehicles/hr)

2400

Reference 5.11-16

Dose rate at 1 m from vehicle (mrem/hr) 13

Approximate rate at 1 m that is
equivalent to maximum dose rate
allowed by Federal regulations (i.e., 10
mrem/hr at 2 m from the side of a
transport vehicle)

Packaging dimensions, m

Length = 5.2
Diameter = 1.0

Reference 5.11-12

Number of truck crew

2

Reference 5.11-16

Stop time (hr/trip)

4

Route specific

Population density at Stops
(person/km2)

30,000

Reference 5.11-14

Min/Max Radii of Annular Area
Surrounding Vehicle at Stops (m)

1 to 10

Reference 5.11-14

Shielding Factor Applied to Annular
Area Surrounding Vehicle at Stops

1 (no shielding)

Reference 5.11-14

Population Density Surrounding Truck
Stops (persons/km2)

340

Reference 5.11-14

Min/Max Radii of Annular Area
Surrounding Truck Stop (m)

10 to 800

Reference 5.11-14

Shielding Factor Applied to Annular
Area Surrounding Truck Stop

0.2

Reference 5.11-14
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Table 5.11-8 Transportation Route Information for Spent Fuel Shipments to the
Potential Yucca Mountain Disposal Facility [1]
Population Density,
persons per square mile

One-way Shipping Distance, miles
Reactor
Site

Total

Rural

Suburban

Urban

Rural

Suburban

Urban

Stop
Time
per trip,
hr

STP

1838

1509

277

53

20.8

915

6300

4

Allens Creek

1793

1466

275

53

20.8

906

6294

3.5

Limestone

1784

1518

220

47

19.7

929

6291

3.5

Malakoff

1753

1494

214

46

19.8

940

6332

3.5

Parish

1827

1478

293

57

21.2

918

6267

3.5

[1] Transportation route information obtained from TRAGIS. Routing of legal weight truck shipments from
STP site differs slightly from that analyzed in the Yucca Mountain EIS (Reference 5.11-12).

Table 5.11-9 Population Doses from Spent Fuel Transportation, Normalized to Reference
LWR
Reactor Type
Reference LWR
(WASH-1238)

Exposed
Population

Cumulative dose limit
specified in Table
S-4, person-rem per
reactor year [1]

ABWR

Normalized Number of Spent Fuel Shipments per year
60

59

Environmental Effects, person-rem per reactor year

Crew [2]

4

2.33

2.29

Onlookers

3

16.2

15.9

Along route

3

0.327

0.322

[1] Table S-4 conditions apply to all types of radioactive material transportation.
[2] The entries represent the annual population dose incurred by the crew. In evaluating the dose to
maximally exposed individuals (see Subsection 5.11.2.3), STP assumed that individual crew member
doses would be limited to 2 rem per year.
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5.12S Nonradiological Health Impacts
5.12S.1 Public Health
Operation of STP 3 & 4 could have nonradiological health impacts on the public.
Nonradiological air emissions can move offsite to nearby residences or businesses.
Noise may be heard offsite. The electrical transmission system can produce induced
currents in metal fences and vehicles beneath the transmission lines. Subsection
5.6.3, "Impacts to Members of the Public" (from transmission line operation), examines
the risk from electric shock from induced currents under transmission lines. The
magnitude of the shock is shown to be within the limits established by the National
Electrical Code and the impacts are SMALL. Subsection 5.8.1, "Physical Impacts,"
describes the risks from noise and air pollution and concludes that the impacts are
SMALL.

5.12S.2 Occupational Health
Workers at STP 3 & 4 are susceptible to industrial accidents (e.g., falls, electric shock,
burns), or occupational illnesses due to noise exposure, exposure to toxic or oxygen
replacing gases, and other hazards. STPNOC currently has safety and health
programs and personnel to promote safe work practices and respond to occupational
injuries and illnesses. STPNOC also has a Personal Safety Group and Personal
Safety Program procedures. The procedures have the objective of providing
personnel who work at STP with an effective means of preventing accidents due to
unsafe conditions and unsafe acts. The procedures' safe work practices address
hearing protection, confined space entry, personal protective equipment, heat stress,
electrical safety, ladders, chemical handling, storage, and use, and other industrial
hazards. The Personal Safety Group develops training materials on STPNOC safety
procedures and oversees training of STPNOC personnel on safety procedures.
STPNOC maintains records of a statistic known as total recordable cases (TRC).
TRCs include work-related injuries or illnesses that include death, days away from
work, restricted work activity, medical treatment beyond first aid, and other criteria.
The average TRC incidence rate for the STP workforce for 2002 through 2006 was 0.6
cases per 100 workers or 0.6 percent. This compares favorably to the nationwide TRC
rate for electrical power generation workers of 3.3 percent (Reference 5.12S-1) and of
3.1 percent for Texas for electrical power generation, transmission, and distribution
(Reference 5.12S-2). STPNOC estimates that 888 employees would be needed to
operate STP 3 & 4.
The number of TRCs per year for STP 3 & 4 can be estimated as the number of
workers multiplied by the TRC rate. The estimated TRC incidences would be:

No. of Workers

TRC Incidence at
US Rate

TRC Incidence at
TX Rate

TRC Incidence at
STP Rate

888

29

28

5
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The STP TRC incidence rate is well below the U.S. and Texas rates for the electrical
power generation industry, indicating that STPNOC's safety program is effective. This
same program would be used to guide operations at STP 3 & 4 to ensure that
employees work in a safe manner and prevent work-related injuries or illness.

5.12S.3 References

5.12S-2

5.12S-1

“Table 1. Incidence rates of nonfatal occupational injuries and illnesses,”
BLS (Bureau of Labor Statistics) 2006. Available at
http://www.bls.gov/iif/oshwc/osh/os/ostb1619.pdf, accessed February 19,
2007.

5.12S-2

“Table 6. Incidence rates of nonfatal occupational injuries and illnesses by
industry and case types, 2005, Texas,” BLS (Bureau of Labor Statistics)
2006. Available at http://www.bls.gov/iif/oshwc/osh/os/pr056tx.pdf,
accessed February 19, 2007.
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6.0. Environmental Measurements and Monitoring Programs
This chapter describes the environmental measurement and monitoring programs for
STP 3 & 4. Programs now in place for the existing STP units will be modified to include
requirements for the new units, where appropriate. The discussion of environmental
measurements and monitoring programs is divided into the following sections:


Thermal Monitoring (Section 6.1)



Radiological Monitoring (Section 6.2)



Hydrological Monitoring (Section 6.3)



Meteorological Monitoring (Section 6.4)



Ecological Monitoring (Section 6.5)



Chemical Monitoring (Section 6.6)



Summary of Monitoring Programs (Section 6.7)

Monitoring details (e.g., sampling equipment, constituents, parameters, frequency,
and locations) for each specific phase of the overall program are described in each of
these sections.

6.1 Thermal Monitoring
This section describes the thermal monitoring program that would be implemented to
monitor the effects of new units at the STP site.

6.1.1 Existing Thermal Monitoring Program
The Texas Commission on Environmental Quality (TCEQ) specifies thermal
monitoring requirements as part of the Texas Pollutant Discharge Elimination System
(TPDES) permit process. The TPDES permit #WQ0001908000 (Reference 6.1-1) for
STP 1 & 2 requires thermal monitoring at Outfall 001 (Figure 6.1-1). This is the only
discharge point from the existing units’ Main Cooling Reservoir (MCR) to natural water
bodies (i.e., Colorado River Tidal – Stream Segment 1401). Since the MCR is a
closed-loop system, discharge from Outfall 001 is not routine. Table 6.1-1 summarizes
the current monitoring required. Monitoring is performed using an in situ temperature
transducer that continually records temperatures electronically when discharge occurs
at the outfall. The daily temperature discharge is calculated as the flow-weighted
average temperature (FWAT) and is computed on a daily basis. The daily average
temperature is recorded as the arithmetic average of all FWATs calculated during the
calendar month. The “daily maximum temperature” is the highest FWAT calculated
during the calendar month. The data analysis procedures and reporting requirements
are in accordance with the TPDES permit. Temperature is monitored daily at the
intake and discharge for STP 1 & 2 in the MCR as part of normal plant operation and
maintenance.
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6.1.2 Pre-Application, Preoperational, and Operational Thermal Monitoring
The current thermal monitoring plan, as defined under the TPDES permit, will continue
to be applicable for the pre-application and preoperational monitoring of the new units.
As previously stated, discharges to the Colorado River are not routine. Based on the
STP 3 & 4 design, the MCR will also be used for the two new units as a source of
cooling water (See Section 3.4). Thermal impacts to the Colorado River from the
discharge from the MCR at Outfall 001 were determined to be small (see Subsection
5.3.2), therefore no additional thermal monitoring is anticipated for STP 3 & 4 beyond
the current TPDES permit requirements. The current permit will be modified or revised
if necessary to accommodate STP 3 & 4. Operational monitoring of the intake and
discharge structures of the MCR will continue for STP 3 & 4.

6.1.3 References
6.1-1

6.1-2

Texas Commission on Environmental Quality, Permit to Discharge Wastes
under Provisions of Section 402 of the Clean Water Act and Chapter 26 of
the Texas Water Code – Texas Pollutant Discharge Elimination System
(TPDES) Permit No. WQ0001908000, Austin, Texas, July 27, 2005.
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Table 6.1-1 Thermal Monitoring Program
Monitoring Location

Constituents (units)

Frequency

Sample
Type

001 (Final Plant Discharge
combined waste streams from Units
1 and 2)

Temperature (°F)

Continuous [1]

In Situ

[1] When discharge occurs from outfall – last discharge occurred on March 4, 1997
Source - Reference 6.1-1
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6.2 Radiological Monitoring
The purpose of the Radiological Environmental Monitoring Program (REMP) is to
verify that STP is operating within its design parameters and to ensure that offsite
doses are as low as reasonably achievable (ALARA). The REMP confirms that
radioactive materials released in effluents are not reconcentrated in the environment
and that the concentrations, if observed, are as modeled in the Offsite Dose
Calculation Manual (ODCM). Addition of STP 3 & 4 will not require changes to the
monitoring requirements in the existing REMP for STP 1 & 2. This section presents
the basis, contents, reporting, and quality assurance aspects of the REMP.

6.2.1 Radiological Environmental Monitoring Program Basis
Preoperational data obtained before the construction and operation of STP 1 & 2
provided a baseline for STP 1 & 2. The current REMP data will provide a baseline for
STP 3 & 4.
The following radiation exposure pathways are currently monitored (References 6.2-1
and 6.2-2):


Direct (exposure pathways measured by thermoluminescence dosimeters)



Airborne (including iodine canisters and particulate filters)



Waterborne (including surface water, groundwater, drinking water, and sediment)



Ingestion (including milk if available, broadleaf vegetation, fish and invertebrates,
and meat)

Figures 6.2-1 and 6.2-2 show existing radiological sampling locations near the site on
a local and regional level, respectively. Table 6.2-1 summarizes the REMP sample
media codes. Table 6.2-2 summarizes the media code, station code, vector, and
sample location description. Table 6.2-3 provides details of the radiation exposure
pathways monitored and the frequency of monitoring. REMP results indicate that
operation of STP 1 & 2 has not resulted in adverse effects to human health or the
environment. The maximum annual radiation exposure calculated for a hypothetical
person living at the STP site boundary has consistently been less than 1 millirem
(Reference 6.2-3).
Trending and comparison reviews performed as part of the program are used to
identify changes in background levels when compared to baseline measurements.
Changes in program implementation (including sampling techniques, frequencies, and
locations) may occur based on monitoring results, the adequacy of analytical
technique, and changes in technology.
The preoperational and operational radiological monitoring program will include
measurements to evaluate the possible effects from STP 3 & 4 operations and to
ensure that changes in environmental radioactivity can be detected.
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6.2.2 Existing Radiological Environmental Monitoring Program Contents
The emphasis of the operational REMP is to verify source control at the plant. In
meeting this objective, certain findings have been considered in formulating the
operational REMP. Among these, the most important in relation to critical exposure
paths and population groups, are the following:










As of the most recent land use census conducted beyond a 5 mile radius (2006;
Reference 6.2-1), no commercial dairy exists within 10 miles of the plant.
However, there are ranches with beef cattle within a 10-mile radius. As verified by
annual 0-5 mile ODCM Land Use Census results, there are no cows or goats within
5 miles whose milk is consumed by humans.
There are extensive commercial crops grown—mainly rice, soybeans, grain
sorghum, and cotton—in the region immediately surrounding the plant. The major
portion of irrigation in this region is from the canal and levee systems with water
controlled by the Lower Colorado River Authority in Bay City. Alternate irrigation
comes from deep water wells 300 feet or greater in depth. Although three irrigation
permits have been issued by the Lower Colorado River Authority for irrigation with
Colorado River water taken downstream from the plant, these permits have not
been exercised due to the brackish quality of the river in this area.
Local towns derive their drinking water from groundwater wells; there is no
population consumption of water from the Colorado River below the plant.
There is substantial commercial harvesting of shellfish in Matagorda Bay, with the
potential of harvesting fin fish as well depending on state controls. The Colorado
River estuary is limited to sport fishing for human consumption and commercial
fishing for bait species.
Prevailing winds are from the south to east-southeast.

6.2.2.1 Program Summary
The design and implementation of the REMP, related surveillance activities, sample
analysis, and reporting is performed by STPNOC. The monitoring program is a tiered
system in which the level of surveillance is, in part, determined by effluent releases.
The minimum program is outlined in the following sections and in Table 6.2-3.
The program is modeled after the minimum REMP described in the 1979 NRC Branch
Technical Position (Reference 6.2-4). This program was approved by the NRC and
was included in the original Technical Specifications for each STP 1 & 2 unit. The
approved program was later relocated based on NRC guidance from the Technical
Specifications to the STP ODCM. The bold faced type appearing in Table 6.2-2
highlights the requirements of the minimum REMP approved by the NRC for STP 1
& 2.
The sampling frequencies given in Table 6.2-3 were selected to conform to the 1979
NRC Branch Technical Position on environmental monitoring. In some cases, the
sampling frequency is determined by inherent characteristics of the medium; e.g., air
6.2-2
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filters can be run only 7–10 days before excessive pressure-drop arises. The
frequency terms used in Table 6.2-3 generally mean once during the time period
specified. Hence, annually means “some time during the year,” not 365 days from the
previous sample collection time. Likewise, monthly means “during the calendar
month,” not 30 days from the previous sample date. An effort is made to space the
samples reasonably, but sample media availability, other scheduled activities, and
equipment availability largely control the precise sample dates.
Typically, reporting units are pCi/m3 for air pCi/l for liquid, and pCi/kg for solid samples.
The standard deviation of the net counting rate is computed using the gross counting
rate and the background rate.

6.2.3 Existing Radiological Environmental Monitoring Program Reporting
An Annual Radioactive Effluent Release Report (Reference 6.2-3) for the STP site is
prepared in accordance with the ODCM and its implementing procedures. Results
from REMP implementation are evaluated and compared to previous years’ results to
identify measurement trends, methodological consistency, and indications that
program changes may be required.
An Inter-Laboratory Comparison Program exists to verify accuracy of sample results
that are evaluated in the annual Radiological Environmental Operating Report.
A land-use census is conducted annually in accordance with the ODCM. Currently, the
census is limited to an area within five miles of the STP units and is used to identify if
revisions to the REMP are required. Parameters investigated include locations of
nearest residence, milk production, and garden producing broad leaf vegetation.
In the event plant releases result in environmental measurements exceeding
regulatory values or the results of an analysis indicate unexpected concentrations of
radionuclides in the environment, a more vigorous sampling program may be
instituted. In the event of an incident involving large releases of radioactivity from STP,
an intensive sampling program would be initiated. This program would include special
studies as appropriate for the particular incident and might include special reporting.

6.2.4 Existing Quality Assurance Program
The existing REMP is consistent with Regulatory Guide 4.15 (Reference 6.2-5).
Quality assurance is provided in the existing NRC-approved REMP through quality
training, a measurement assurance program that includes Inter-Laboratory
Comparison Program tests, and administrative and technical procedures.
Control checks and tests are applied to the analytical operations by means of duplicate
and/or split analyses of selected samples, and by the introduction of environmental
samples with known nuclide concentrations. Calibrations are confirmed by
participation in the Nuclear Energy Institute/National Institute of Standards and
Technology Measurement Assurance Program.
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6.2.5 Preoperational and Operational Radiological Monitoring Programs
The existing STP 1 & 2 REMP will serve as the preoperational radiological monitoring
program and is already being implemented. The REMP for STP 3 & 4 will be based on
NUREG 1302 and the NRC’s Branch Technical Position Paper, “An Acceptable
Radiological Environmental Monitoring Program,” Revision 1, 1979 (Reference 6.2-4).
The STP 1 & 2 ODCM will be modified, as necessary, to comply with STP 3 & 4
Technical Specifications and will address the requirements of 10 CFR 50 Appendix I.
An Annual Radiological Environmental Operating Report as required by the ODCM will
be prepared covering all four STP units.
The ODCM contains a detailed description of the proposed monitoring program
including (1) number and location of sample collection points and the pathways
sampled or measured, (2) sample collection frequency, and sampling duration, (3) type
and frequency of analysis, (4) general types of sample collection and monitoring
equipment, (5) lower limit of detection for each analysis, and (6) quality-assurance
program for radiological environmental monitoring programs (Reference 6.2-1).
As described in Section 5.4, no new exposure pathways will result from the addition of
STP 3 & 4. Based on the current radiological sample locations at the Exclusion Area
Boundary (EAB), as shown on Figure 6.2-1, and the dose assessment provided in
Section 5.4, no additional radiological sampling at the EAB is proposed for STP 3 & 4.
Additionally, based on the effluent release points for gaseous and liquid effluent
discussed in Section 3.5 and the regional dose analysis provided in Section 5.4, no
additional regional monitoring points are proposed. However, it is proposed that the
centroid for the regional monitoring be moved to the midpoint between STP 2 & 3.

6.2.6 Tritium Monitoring
Tritium is a radioactive isotope of hydrogen that is produced in the reactor. During the
licensing of STP 1 & 2, the presence of tritium was anticipated and accounted for in the
Main Cooling Reservoir (MCR), the shallow aquifer and in discharge from relief wells
from the MCR to surface water drainage pathways.
Tritium monitoring of surface water, drinking water, and groundwater is currently
performed as part of the REMP, as summarized in Table 6.2-3. Supplemental samples
are also collected from several other locations on site. Table 6.2-4 summarizes the
additional tritium sampling locations. Figure 6.2-3 depicts the tritium monitoring
locations. Precise sample station locations and frequencies may change based on
sample availability and the need to better define the subsurface migration of tritium.
The sampling locations listed in Table 6.2-2 are not part of the required REMP,
however, these sample stations, and potentially others, will be used by STP for
additional studies to monitor for tritium in groundwater. Although tritium has been
identified and analyzed in groundwater and surface water samples, the average
annual tritium concentrations observed in the MCR have remained below United
States Nuclear Regulatory Commission reporting limits (30,000 pCi/l) and within
United States Environmental Protection Agency (40CFR141.66[d]) and State of Texas
(30 Texas Administrative Code 290.108) drinking water standards (20,000 pCi/l).
6.2-4
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In addition, several additional investigatory monitoring points (G901–G912) were
sampled during the STP 3 & 4 site investigation performed in the fall 2006. Figure 6.23 depicts the additional tritium monitoring locations that have been used in the
additional tritium studies.

6.2.7 References
6.2-1

South Texas Project Offsite Dose Calculation Manual, Revision 14,
January 2007.

6.2-2

South Texas Project 2006 Annual Environmental Operating Report, April
2007.

6.2-3

South Texas Project 2006 Annual Radioactive Effluent Release Report,
April 2007.

6.2-4

“An Acceptable Radiological Environmental Monitoring Program,” U.S.
Nuclear Regulatory Commission, Radiological Assessment Branch
Technical Position, Revision 1, November 1979.

6.2-5

“Quality Assurance for Radiological Monitoring Programs (Normal
Operation) - Effluent Streams and the Environment,” Regulatory Guide
4.15, Rev. 1, February 1979.

6.2-6

“Offsite Dose Calculation Manual Guidance: Standard Radiological Effluent
Controls for Boiling Water Reactors,” NUREG-1302, April 1991.
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Table 6.2-1 Radiological Environmental Monitoring Program
Sample Media Codes
Code

Sample Type

Code

Sample Type

AI

Airborne Radioiodine

L5

Cabbage

AP

Airborne Particulate

L6

Collard Greens

B1

Resident Dabbler Duck

M1

Beef Meat

B2

Resident Diver Duck

M2

Poultry Meat

B3

Migratory Dabbler Duck

M3

Wild Swine

B4

Migratory Diver Duck

M4

Domestic Swine

B5

Goose

M5

Eggs

B6

Dove

M6

Game Deer

B7

Quail

M7

Alligator

B8

Pigeon

M8

Rabbit

CC

Crustacean Crab

OY

Oyster

CS

Crustacean Shrimp

SO

Soil

DR

Direct Radiation

S1

Sediment - Shoreline

F1

Fish - Piscivorous

S2

Sediment - Bottom

F2

Fish - Crustacean & Insect Feeders

VB

Any Combination of L Samples

F3

Fish - Herbivore & Detritus Feeders

VP

Pasture Grass

L1

Banana Leaves

Wd

Drinking Water

L2

Cana Leaves

Wg

Groundwater

L4

Turnip Greens

Ws

Surface Water

WW

(Relief) Well Water
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Table 6.2-2 Radiological Environmental Monitoring Program Sample Submission Code
(Pre-Application, Construction, Preoperation, & Operation)

Media Code

Station
Code

Vector
(Approximate)

Location Description

DR AI AP VB VP SO

001

1 mile N

FM 521

DR

002

1 mile NNE

FM 521

DR

003

1 mile NE

FM 521

DR

004

1 mile ENE

FM 521

DR

005

1 mile E

FM 521

DR AI AP SO

006

3.5 miles ESE

Site near reservoir makeup pumping
facility

DR

007

3.5 miles SE

MCR Dike

DR

008

0.25 mile SSE

MCR Dike

DR

009

0.25 mile S

MCR Dike

DR

010

0.25 mile SSW

MCR Dike

DR

011

0.5 mile SW

MCR Dike

DR

012

1.5 mile WSW

MCR Dike

DR

013

1.5 mile W

FM 521

DR

014

1.5 mile WNW

FM 521

DR AI AP VB SO VP

015

1 mile NW

FM 521

DR AI AP VB SO VP

016

1 mile NNW

FM 521

DR

017

6.5 miles N

Buckeye - FM 1468

DR AI AP SO

018

5.5 miles NNE

Celanese Plant - FM 3057

DR

019

5.5 miles NE

FM 2668

DR

020

5 miles ENE

FM 2668 & FM 2078

DR

021

5 miles E

FM 521 & FM 2668

Radiological Monitoring

6.2-7

Rev. 12

STP 3 & 4

Environmental Report

Table 6.2-2 Radiological Environmental Monitoring Program Sample Submission Code
(Pre-Application, Construction, Preoperation, & Operation)
(Continued)
Media Code

Station
Code

Vector
(Approximate)

Location Description

7 miles E

Equistar Chemical Plant

16 miles ENE

Intersection of FM 521 and FM 2540

024

4 miles SSE

MCR Dike

DR

025

4 miles S

MCR Dike

DR

026

4 miles SSW

MCR Dike

DR

027

2.5 miles SW

MCR Dike

DR

028

5 miles WSW

FM 1095 & Ellis Road

DR SO

029

4.5 miles W

FM 1095

DR

030

6 miles WNW

Tres Palacios Oaks, FM 2853

DR

031

5.5 miles NW

Wilson Creek Road

DR

032

3.5 miles NNW

FM 1468

DR AI AP SO

033

14 miles NNE

Microwave Tower at end of Kilowatt
Road in Bay City

DR

034

7.5 miles ENE

Wadsworth Water Supply Pump
Station

DR AI AP SO

035

8.5 miles SSE

Matagorda

DR

036

9 miles WSW

College Port

037 [2]

10 miles WSW

Palacios AEP Substation

DR

038

10.5 miles NW

AEP Substation on TX 71 near
Blessing

DR AI AP SO

039

9 miles NW

TX 35 under high voltage power lines
near Tidehaven High School

DR

040

4.5 miles SW

Citrus Grove

DR

041

2.0 miles ESE

MCR Dike

DR

042

8.5 miles NW

FM 459 at Tidehaven Intermediate
School

DR

043

4.5 miles SE

Site boundary at blowdown outlet

WS

209

2 miles ESE

Kelly Lake

DR

022

DR

023 [2]

DR

DR AI AP VB VP SO
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Table 6.2-2 Radiological Environmental Monitoring Program Sample Submission Code
(Pre-Application, Construction, Preoperation, & Operation)
(Continued)
Media Code
WD

Station
Code
210

Vector
(Approximate)

Location Description

On Site

Approved drinking water supply from
STP

WS S1

211 [1]

3.5 miles S

Site, E. Branch Little Robbins Slough

WS S1

212 [1]

4 miles S

Little Robbins Slough

WS S1

213

4 miles SE

W. Branch Colorado River

F (1, 2, or 3) CC

214

2.5 miles SE

MCR at Makeup Water Discharge

S2

215

0.5 mile SW

MCR at Circulating Water Discharge

WS S2

216

3.5 miles SSE

MCR at blowdown structure

>10 miles

West Matagorda Bay

227

5-6 miles SE

West bank of Colorado River
downstream of STP across from
channel marker #22

228 [2]

14 miles NNE

Le Tulle Park public water supply

229

2-3 miles ESE

Drainage ditch north of reservoir that
empties into Colorado upstream from
makeup pumping facility

S(1 or 2)

230 [1]

3.5 miles ESE

Colorado River at point where
drainage ditch (#229) empties into it

S(1 or 2) WS

233 [1]

4.5 miles SE

Colorado River where MCR
blowdown discharge channel empties
into it

F (1, 2, or 3) CC CS OY
WS S(1 or 2)

WD
WS S1

222 [1]

WG

235

3.8 miles S

Well B-3 directly south from MCR

B8

236

N/A

STP Protected Area

WS

237

3.7 miles SSE

Blowdown discharge channel from
MCR

S(1 or 2) WS

242 [2]

>10 miles N

Colorado River where it intersects
Highway 35

WS

243 [2]

>10 miles N

Colorado River upstream of Bay City
Dam at the LCRA pumping station
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Table 6.2-2 Radiological Environmental Monitoring Program Sample Submission Code
(Pre-Application, Construction, Preoperation, & Operation)
(Continued)
Media Code

Station
Code

Vector
(Approximate)

Location Description

WS

245

4.5 mile SSE

Water well approximately 60’ deep
located on private property about 0.5
miles south of the MCR

WS

247

<1 mile E

Essential Cooling Pond

N/A

Control sample purchased from a
local retailer

F(1,2, or 3)

249 [2]

SO

250

0.75 miles NW

Sewage sludge land farming area

WG

251

4.0 miles SSE

Test Well B-4, upper aquifer

F(1, 2, or 3) CC S2

300

S

MCR

WW

701

4 miles S

MCR Relief Well #440

WS

Q01

N/A

Quarterly composite of station #227
and/or alternate #233 (1)

WS

Q02

N/A

Quarterly composite of station #243
and/or alternate #242 (1)

[1]This station may be used to obtain the required aquatic samples in the vicinity of STP that may be
influenced by plant operations.
[2]Control Station
MCR - STP Main Cooling Reservoir
Media codes typed in bold satisfy collection requirement described in Table 6.2-3
Station codes printed in bold identify offsite locations
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Sample Media, Number, Approximate Location and
Distance of Sample Stations from Containment

No. Sampling
Stations

Routine
Sampling Mode

Sampling and
Collection
Frequency

Analysis Type

Minimum Analysis
Frequency
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Table 6.2-3 Radiological Environmental Monitoring Program
(Pre-Application, Construction, Preoperation, Operation)

Direction Radiation
Exposure Media: TLD
16 – Located in all 16 meteorological sectors, 0.2 [1] to 4
miles
16 – Located in all 16 meteorological sectors, 2 to 7 miles
6 – Located in special interest areas (e.g., schools,
population centers), within 14 miles
2 – Control stations located in areas of minimal wind
direction (WSW, ENE), 10-16 miles

40

Continuously

Quarterly

Gamma Dose

Quarterly

5

Continuous
sampler
operations

Weekly or more
frequently if required
by dust loading

3 – Located at the exclusion zone, N, NNW, NW sectors,
1 mile

Radionuclide Canister:
I-131

Weekly

1 – Located in Bay City, 14 miles

Particulate Sampler: Gross
Beta Activity

Following filter change

1 – Control Station, located in a minimal wind direction
(WSW), 10 miles

Gamma Isotopic of composite
(by location)

Quarterly

Airborne
Exposure Media: Charcoal and Particulate Filters
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Sample Media, Number, Approximate Location and
Distance of Sample Stations from Containment

No. Sampling
Stations

Routine
Sampling Mode

Sampling and
Collection
Frequency

Analysis Type

Minimum Analysis
Frequency
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Table 6.2-3 Radiological Environmental Monitoring Program
(Pre-Application, Construction, Preoperation, Operation) (Continued)

Waterborne
Surface Water
1 – Locatedin MCR at the MCR blowdown structure

9

Composite
sample over a 1
month period
(grab if not
available)

Monthly

1 – Located above the site on the Colorado River not
influenced by plant discharge (control)

Gamma Isotopic

Monthly

Tritium

Quarterly Composite

1 – Located downstream from blowdown entrance into
the Colorado River
Groundwater
Grab

Quarterly

Gamma Isotopic and Tritium

Quarterly

1 – Located on site [2]
1 – Located at a control station

Grab

Quarterly

Gamma Isotopic and Gamma
Isotopic
Tritium

Monthly

Sediment

Grab

Gamma Isotopic

Semiannually

Rev. 12

1 – Located at well downgradient in the shallow aquifer
(B-4)
Drinking Water (Tap)

Semiannually

Quarterly Composite

1 – Located above the site on the Colorado River, not
influenced by plant discharge

Radiological Monitoring

1 – Located in MCR

Environmental Report

1 – Located downstream from blowdown entrance into
the Colorado River

Sample Media, Number, Approximate Location and
Distance of Sample Stations from Containment

No. Sampling
Stations

Routine
Sampling Mode

Sampling and
Collection
Frequency

Analysis Type

Minimum Analysis
Frequency

STP 3 & 4
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Table 6.2-3 Radiological Environmental Monitoring Program
(Pre-Application, Construction, Preoperation, Operation) (Continued)

Ingestion
Milk [3]

7

Grab

Semi-monthly when
animals are on
pasture; monthly at
other times

Grab

Monthly during
Gamma-Isotopic and I-131
growing season (when
available)

As collected

Grab

Sample semiannually

Gamma-Isotopic on edible
portions

As collected

Grab

At time of harvest

Gamma-Isotopic on edible
portions

As collected

Grab

Annually

Gamma-Isotopic

As collected

Gamma-Isotopic and I-131

Semi-monthly when
animals are on pasture;
monthly at other times

Broadleaf Vegetation [4]
2 – Located at the exclusion zone, N, NW, or NNW
sectors
1 – Located in a minimal wind direction
Fish and Invertebrates (edible portions)

Rev. 12

1 – Representing commercially or recreational important
species in vicinity of STP that may be influenced by plant
operation
1 – Same or analogous species in area not influenced by
STP
1 – Same or analogous species in the MCR
Agriculture Products [5]
Domestic Meat
1 – Represents domestic stock fed on crops grown
exclusively within 10 miles of plant

Source - Reference 6.2-1
[2]No municipal water systems affected by STP. This sample taken from deep aquifer supplying drinking water to employees at work.
[3]Limited source of sample in the vicinity of STP.
[4]Three different kinds of broadleaf vegetation are to be collected over the growing season, not each collection period.
6.2-13

[5]No sample stations have been identified in the vicinity of the site. Presently, no agricultural land is irrigated by water into which liquid plant wastes will
be discharged. Agricultural products will be considered if these conditions change.
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[1]The inner ring of stations in the southern sector is located within one mile due to the main cooling reservoir.
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Table 6.2-4 Tritium Monitoring Program
Sample ID

Depth, ft below
ground surface

Piezometer Well # 415

255

110

Piezometer Well # 417

256

100

Piezometer Well # 421-02

257

80

Piezometer Well # 435-01

258

50

Piezometer Well # 435-02

259

50

Piezometer Well # 437

260

74

Piezometer Well # 446

205

78

Piezometer Well # 446A

206

40

Piezometer Well # 447

263

104

Piezometer Well # 447A

264

46

Piezometer Well # 602A

266

40

Windmill north of heavy haul road near Well #417

267

NA

Windmill east of MCR

268

NA

Water well located on private property approx.1/4
mile south of MCR

245

NA

Windmill south of the east corner of STP MCR on
private land

269

NA

G-901

NA

Various

G-902

NA

G-903

NA

G-904

NA

G-905

NA

G-906

NA

G-907

NA

G-908

NA

G-909

NA

G-910

NA

G-911

NA

G-912

NA

Well Number
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Figure 6.2-1 Radiological Monitoring Designated Sample Locations – Onsite Locations
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Figure 6.2-3 Tritium Monitoring Locations - Groundwater
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6.3 Hydrological Monitoring
At the STP site, both surface water and groundwater are used for station purposes.
Groundwater provides onsite drinking water for station personnel, replenishes the
Essential Cooling Pond, and is used for other onsite industrial purposes. Surface
water provides cooling water for the units. Under provisions of Section 402 of the
Clean Water Act (CWA) and Chapter 26 of the Texas Water Code (TWC), STPNOC is
permitted to treat and discharge wastewater from the plant to the Main Cooling
Reservoir (MCR) and Colorado River. This section discusses the hydrological
monitoring program that will be implemented to monitor the effects of STP 3 & 4 at the
site on surface water, groundwater, and storm water. ER Sections 2.3, 4.2, and 5.2
discuss hydrologic conditions, water related construction impacts, and water related
operational impacts, respectively.
ER Section 2.3.1 discusses the locations of surface waters and surface water features,
geomorphic and regional geology, including several figures. The permits covering
withdrawal of water from the Colorado River and discharges to the Colorado River and
the MCR focus on protecting the Colorado River. The MCR is operated as part of a
closed-cycle cooling water system, and there are no routine discharges from it to the
Colorado River. Consequently, the potential impacts to the Colorado River are limited
and the hydrologic monitoring requirements in the applicable permits focus on these
potential impacts. As a result, the bathymetry information mentioned in NUREG-1555
would not be useful in designing or reviewing the hydrologic monitoring systems for
STP 3 & 4, and has not been obtained. Similarly, since the design of these monitoring
systems would not be affected by the velocity of flows in the river or groundwater,
STPNOC has not obtained such data.

6.3.1 Existing Hydrological Monitoring
Hydrological monitoring at STP includes surface water, groundwater, and storm water.
Each program is discussed below.

6.3.1.1 Surface Water
Presently, STPNOC conducts hydrological monitoring of surface waters (effluents) in
accordance with Texas Pollutant Discharge Elimination System (TPDES) Permit No.
WQ0001908000 (Reference 6.3-1). Surface water monitoring includes monitoring flow
from permitted outfalls as summarized in Table 6.3-1. Flow totalizers, which are
calibrated annually, are used to record flow at each outfall. The total flow is tabulated
on a daily basis and reported to Texas Commission on Environmental Quality (TCEQ)
on a monthly basis. Figure 6.3-1 depicts the existing hydrological surface water
effluent monitoring locations. It is important to note that all outfalls, with the exception
of Outfall 001, discharge internally to the MCR. Also, while the final treated effluent
from the plant (via the MCR) is designed to be discharged via Outfall 001, no discharge
at this outfall has occurred since March 1997. In compliance with the TCEQ Water
Rights, STPNOC monitors monthly surface water diverted and consumed from the
Colorado River and reports it to TCEQ on an annual basis. STPNOC also monitors the
volume of surface water diverted from the Colorado River and reports this data on an
annual basis to the Texas Water Development Board (TWDB) (Reference 6.3-2).
Hydrological Monitoring

6.3-1

Rev. 12

STP 3 & 4

Environmental Report

6.3.1.2 Groundwater
STPNOC monitors groundwater usage from the five water supply wells that serve the
facility (Well 5, 6, 7, 8, and Nuclear Training Facility [NTF] Well) and submits the results
to the Coastal Plains Groundwater Conservation District, the TCEQ, and TWDB. Table
6.3-2 summarizes the parameters monitored for groundwater supply-wells. As part of
the pre-construction phase, groundwater levels will be monitored at the tritium
sampling locations as identified in Table 6.3-3. Figures 6.3-2 and 6.3-3 depict the
groundwater monitoring well locations. Also, the nuclear industry, in conjunction with
the Nuclear Energy Institute, has initiated a program to collect groundwater data at
commercial nuclear sites. STPNOC has participated in this program, and anticipates
further participation as guidance is developed. Measurements of groundwater
elevations are obtained via either a water level indicator or a portable well sounder.
Water elevation is a reference elevation at the well head minus the marked distance
on the probe.

6.3.1.3 Storm Water
Storm water is monitored and sampled as described in STPNOC’s Industrial Storm
Water Pollution Prevention Plan (SWPPP), in accordance with the TPDES MultiSector General Permit (Permit No. TXR050000) (Reference 6.3-3). The objectives of
the SWPPP are to ensure that potential sources are evaluated and that appropriate
measures are designed and implemented to prevent/control the discharge of pollutants
in storm water. There are eight storm water outfalls (A-H), but only four are associated
with industrial activity (A, E, F, G). The outfalls are monitored for flow (discharge)
during precipitation events in accordance with the SWPPP. Figure 6.3-4 depicts the
location of the outfalls.

6.3.2 Construction and Preoperational Monitoring
6.3.2.1 Surface Water/Storm Water
Before construction of the new units, STPNOC will prepare an SWPPP as required by
TPDES General Permit (TXR150000) (Reference 6.3-4) for Storm Water Discharges
from Large Construction Activities. The plan will provide for periodic visual inspection
of erosion and sediment control best management practices. The plan will also
describe a monitoring program that meets specific criteria outlined in the General
Permit. U.S. Army Corps of Engineers permits will be obtained as needed for impacts
to rivers, wetlands, and other water bodies affected by construction. Any monitoring of
the Colorado River required in conjunction with permits associated with
construction/upgrades of the barge facility or the water intake or discharge structures
will be conducted in accordance with a Water Quality Certification issued under
Section 401 of the Clean Water Act.
Surface water flow monitoring will continue at the TPDES monitored outfalls for STP 1
& 2 throughout the construction and preoperational period to determine effects, if any,
of the construction and preoperation of STP 3 & 4 on effluent flows from the STP site.

6.3-2

Hydrological Monitoring

Rev. 12

STP 3 & 4

Environmental Report

6.3.2.2 Groundwater
As part of preconstruction activities, 28 groundwater observation wells (13 pairs, 2
single) were installed at the STP site in 2006 to establish groundwater levels, flow
paths, and gradients near the new units in the shallow and deep aquifers. ER Section
2.3.1 discusses the results of this monitoring of the new wells, which are summarized
in Table 6.3-3 and depicted on Figures 6.3-2. Monthly water level measurements from
these groundwater observation wells began in December 2006. Monthly groundwater
levels were collected through December 2007 from the STP 3 & 4 observation wells.
The results of the monitoring program are discussed in Subsection 2.3.3. These
monitoring programs support the baseline groundwater hydrological conditions for the
new units. As part of the detailed design for STP 3 & 4, the current STP groundwater
programs will be evaluated with respect to the addition of STP 3 & 4 to determine if any
modification of the existing programs is required to adequately monitor plant effects on
the groundwater. Groundwater level measurements in the Deep and Shallow Aquifers
will be collected starting during construction. Groundwater monitoring will continue
throughout plant construction to monitor for changes in groundwater/surface water due
to potential construction effects, including dewatering. Although no significant longterm impacts to groundwater aquifers are anticipated during construction, monitoring
will provide a means of detecting any unanticipated changes should they occur.
STPNOC will use best management practices to protect the deep aquifer from impact
during the construction process, such as controls for wellhead protection, cross
connection, etc. In the event impacts to the groundwater resource are discovered by
monitoring or other means, and these impacts are significantly different from those
previously analyzed by the NRC, this information will be provided to the NRC for
review, as appropriate

6.3.3 Operational Monitoring
Operational monitoring programs for surface water, groundwater, and storm water will
be developed in coordination with the TCEQ, TWDB, and the NRC and incorporated
into new or amended surface water (TPDES) permit(s), groundwater use permits, and
storm water monitoring permit(s). These permits and/or requirements will address
required monitoring. Based on the current operational monitoring for STP 1 & 2, it is
anticipated that similar surface water and storm water monitoring programs will be
implemented for STP 3 & 4, specifically effluent and flow monitoring at new relevant
outfalls/drainage discharge points from the new plant area and at any new site outfalls
into the MCR. Before initiation of new unit operations, the existing STP SWPPP will
be revised and submitted to TCEQ to include the new units, as required by the TPDES
Permit for Industrial Stormwater Discharges. Groundwater monitoring relevant to
reporting requirements for water use will also be similar to existing reporting
requirements for STP 1 & 2.
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Table 6.3-1 TPDES Effluent Hydrological Monitoring Program
Monitoring Location
(STP 1 & 2)

Constituents (units)

Frequency

Sample Type

001 (Final Plant Discharge
[combined waste streams from
STP 1 & 2])

Flow (MGD)

Continuous [1]

Record

001 (Final Plant Discharge
[combined waste streams from
STP 1 & 2]) – at Colorado River

Flow (MGD)

1/day [1]

Estimate

101 (STP 1 & 2 low volume waste
sources/metal cleaning waste
system discharge)

Flow (MGD)

1/day

Estimate

201 (Units 1 and 2 low volume
waste discharges and storm
water)

Flow (MGD)

1/day

Estimate

401 (Units 1 and 2 sanitary waste,
car wash discharge, and air
conditioning condensate)

Flow (MGD)

1/day

Estimate

501 (Units 1 and 2 metal cleaning
waste)

Flow (MGD)

1/day

Estimate

601 (Units 1 and 2 sanitary
sewage, air conditioning
condensate, and HVAC
blowdown)

Flow (MGD)

1/day

Estimate

[1]

When discharge occurs

MGD – million gallons/day
Source - Reference 6.3.1
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Table 6.3-2 Existing Groundwater Pumping Wells

6.3-6

Well Number

Capacity, gpm

Construction Well
Depth, ft Below
Ground

5

500

700

Gallons
Pumped/minute

6

500

700

Gallons
Pumped/minute

7

500

700

Gallons
Pumped/minute

8

250

600

Gallons
Pumped/minute

NTF Well

200

600

Gallons
Pumped/minute

Parameters
Monitored

Hydrological Monitoring
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Table 6.3-3 Preconstruction Groundwater Hydrological Monitoring Program
Monitoring Program

Parameter

Combined
Operating
License

Water
Elevation

OW-308 U/L

√

√

OW-332 U/La

√

√

OW-348 U/L

√

√

OW-349 U/L

√

√

OW-408 U/L

√

√

OW-420 U

√

√

OW-438 U/L

√

√

OW-910 U/L

√

√

OW-928 U/L

√

√

OW-929 U/L

√

√

OW-930 U/L

√

√

OW-931 U

√

√

OW-932 U/L

√

√

OW-933 U/L

√

√

OW-934 U/L

√

√

Well ID

Operational
PRE-APPLICATION WELLS

U – Upper aquifer
L – Lower aquifer
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Figure 6.3-1 Existing Hydrological Monitoring Locations – Surface Water
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Figure 6.3-2 Hydrological Monitoring Locations - Groundwater
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Figure 6.3-3 Storm Water Monitoring Locations
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6.4 Meteorological Monitoring
The purpose of this section is to establish that the onsite meteorological
measurements program and other data-collection programs used by STP 3 & 4 are
adequate to: (1) describe local and regional atmospheric transport and diffusion
characteristics, (2) ensure environmental protection, and (3) provide an adequate
meteorological database for evaluation of the effects of plant operation. A discussion
of the meteorological monitoring program for STP 3 & 4, which consists of two
components: preoperational monitoring and operational monitoring, is provided. This
discussion includes an analysis of the meteorological monitoring system that provides
an evaluation of:


The location of towers and instrument siting



Meteorological parameters measured



Meteorological sensors



Data recording and transmission



Instrument surveillance



Data acquisition and reduction



Data validation and screening



Data display and archiving



System accuracy



Data recovery rate and annual and joint frequency distribution of data

This evaluation demonstrates that the meteorological program for STP 3 & 4 meets the
relevant requirements, as described in 10 CFR Part 50, Appendix I; 10 CFR Sections
51.45 (c), 51.50, and 100.10 (c)(2); Section C of Regulatory Guide (RG) 1.23; Section
C.4 of RG 1.111, Rev. 1; and RG 1.21.

6.4.1 Topographic Features of the Site Area
The location at which meteorological measurements are necessary in order to
characterize the dispersion conditions at the site of interest, depends largely on the
complexity of the terrain in the vicinity of the site.
The following briefly describes the topographic features of the STP site area. This
description together with the discussion in Section 2.7 regarding the topographic
features and the dispersion characteristics of the STP site, forms the basis for
assessing adequacy of the meteorological monitoring program for STP 3 & 4.
The STP site is located in a rural area of south-central Matagorda County. Matagorda
County lies in the Coastal Prairie region in the southeastern part of Texas, along the
Gulf of Mexico. The prominent natural features of the region include the Colorado
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River, which bisects the county from north to south, and East and West Matagorda
Bays, which are protected by the Matagorda Peninsula, a narrow barrier island, and
Tres Palacios Bay and River. The west branch of the Colorado River, as well as
several sloughs, flow through the STP site boundary.
The major local influence on onsite meteorology is the presence of the Gulf of Mexico,
which is approximately 15 miles south of the STP site at its closest. Site vicinity and
site area maps with an 8-kilometer (5-mile), 16-kilometer (10-mile), and 80-kilometer
(50-mile) radius are shown in Figures 6.4-1, 6.4-2, and 6.4-3, respectively. As shown
in Figure 6.4-3, terrain within 80 kilometers (50 miles) of the STP site is generally flat
with variations less than 31 meters (100 feet) to the north and west. Along the Gulf of
Mexico, a 30-mile long broad band of open prairie extends inland with elevations
averaging about seven meters (23 feet) above mean sea level (MSL). Additional
figures presenting terrain variations by downwind sector of the site are shown in Figure
2.7-16.

6.4.2 General Program Description
Because of the proximity of the proposed units to STP 1 & 2, STPNOC plans to use
the existing meteorological data collection system to meet the meteorological
monitoring requirements for STP 3 & 4. The following sections provide an assessment
as to the adequacy of using the existing STP 1 & 2 meteorological program with
respect to the atmospheric transport and diffusion characteristics within 80 kilometers
(50 miles), the period of data used to support preapplication monitoring, and the
adequacy and accuracy of the STP 1 & 2 meteorological system.

6.4.2.1 Need of Additional Data Sources for Airflow Trajectories
Since the STP site area is generally flat with airflow dominated mostly by large-scale
weather patterns as concluded in Section 2.7, data collected by the existing STP 1 &
2 collection system can be used for the description of atmospheric transport and
diffusion characteristics within 80 kilometers (50 miles) of STP 3 & 4.
Further, the modeling methodology used, XOQDOQ, to calculate dispersion estimates
out to 50 miles from a site of interest does not require offsite data. The XOQDOQ
model, an NRC-sponsored computational model based on RG 1.111 (Reference 6.41), is a constant mean wind direction model, using meteorological data from a single
station to calculate dispersion estimates out to 50 miles from a site of interest. In the
model, application of terrain induced airflow-recirculation factor options are provided to
account for the effects of airflow recirculation phenomenon occurring within the area of
interest when the meteorological data from a single station is used to represent the
entire modeling domain. However, application of airflow-recirculation factor for sites
located within open terrain is not required. This methodology implies that the
meteorological data from an onsite station is reasonably representative of the entire
modeling domain and adjustment to the dispersion estimates calculated by the model
out to 50 miles of a site located within open terrain is not required.
For coastal sites located within open terrain such as the STP site, an airflowrecirculation factor provided in the XOQDOQ model is used to account for potential
6.4-2
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airflow recirculation due to sea breeze and land breeze effects and during the
infrequent stagnation conditions that could lead to more restrictive dispersion
estimates. With application of the appropriate airflow recirculation factor, this
methodology further implies that using data collected from an onsite meteorological
monitoring station for making dispersion estimates out to 50 miles of the site is
considered to be adequate and acceptable. Therefore, no other offsite data collection
systems have been considered while determining the dispersion characteristics of the
STP site area.

6.4.2.2 Existing Meteorological Measurement Program
The onsite meteorological measurement program for STP 1 & 2 began operation in
July 1973. The program includes a 60-meter guyed meteorological tower that serves
as the primary data collection system and a 10-meter freestanding tower that serves
as a backup to the primary system. The backup meteorological system is a completely
independent system installed and maintained for the purpose of providing redundant
site-specific meteorological information (10-meter wind speed, wind direction,
temperature, and sigma theta), representative of the site environment. The locations
of the meteorological towers with respect to the existing and proposed units are shown
in Figure 6.4-4. The primary tower is located approximately 2.1 kilometers (1.3 miles)
east of STP 3 & 4, while the backup tower is approximately 670.5 meters (2200 feet)
south of the primary tower. Both locations are clear of man-made and natural
obstructions which could influence the collection of meteorological data.
The onsite meteorological measurement program was upgraded in December 1994 to
support emergency preparedness requirements and to replace existing equipment and
sensors with improved instrumentation to enhance the maintainability and reliability of
the system. The upgraded system included more reliable instrumentation, redundant
data recording equipment, redundant power supplies, and redundant communication
links. In 2005, the meteorological tower communication hardware, computer software,
wind speed, wind direction, and delta-temperature instruments for the primary tower
system were replaced. The wind speed and wind direction instruments for the backup
tower system were also replaced in 2005.
For preparation of the STP 3 & 4 COL Application, adequacy and accuracy of the STP
1 & 2 meteorological collection system were assessed based on NUREG-1555
(Reference 6.4-3). The areas examined include tower locations, siting of sensors,
sensor performance specifications, methods and equipment for recording sensor
output, data acquisition and reduction procedures, and the quality assurance program
for sensors, recorders, and data reduction. The findings, as summarized in Tables 6.41, 6.4-2, 6.4-4 and 6.4-5, conclude that the instrument heights and locations, system
accuracies, methodologies for data acquisition and reduction, and procedures for
instrumentation surveillance conform to the applicable regulatory guidance (Reference
6.4-2) and industry standards (Reference 6.4-4). Therefore, data collected by the
existing meteorological monitoring system for STP 1 & 2 provides a suitable data set
for STP 3 & 4.
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Because the existing tower and instrument siting conform to RG 1.23 (Reference 6.42), data collected by the tower is considered to be representative of the overall site
meteorology. Instrumentation surveillance and data validation in accordance with the
applicable regulatory and industry guidance has routinely been performed to ensure
data quality as well as to achieve the acceptable annualized data recovery rate of 90%.

6.4.2.3 Period of Data Used To Support the Application
RG 1.23 (Reference 6.4-2) specifies the minimum amount of onsite meteorological
data to be provided at the time of application for a combined license that does not
reference an early site permit. It calls for a consecutive 24-month period of data that is
defendable, representative, and complete, but not older than 10 years from the date of
the application. The guidance further states that three or more years of data are
preferable.
The 1999 and 2000 consecutive 24-month period of data taken for STP 1 & 2 was
determined to be the most defendable (using validated data with the least data
substitution), representative (tower and sensor siting in accordance with RG 1.23), and
complete (with annualized data recovery rate well in excessive of 90 %), without being
older than 10 years. Since RG 1.23 specifies that three or more years of data are
preferable, three years (i.e., 1997, 1999–2000) of STP 1 & 2 data is used in support of
the preoperational monitoring program for STP 3 & 4.

6.4.2.4 Proposed STP 3 & 4 Meteorological Monitoring Program
The proposed meteorological monitoring program consists of two components:




Preoperational Monitoring – Due to their proximity, data collected by the STP 1 &
2 meteorological towers during 1997, 1999, and 2000 is used to establish a
baseline for identifying and assessing environmental impacts resulting from
operation of STP 3 & 4, as well as for assessing impacts of site preparation and
construction of these new units.
Operational Monitoring –Since the current meteorological monitoring program for
STP 1 & 2 is conducted in accordance with the regulatory guidance criteria, the
existing system will continue to be used for STP 3 & 4 during plant operation.
Although the current system including both the tower and meteorological sensors
may be upgraded periodically or replaced prior to new plant operation, the
functional requirements of the operational program for STP 3 & 4 are described
based on the current system.

Specifically, data collected by the STP 1 & 2 meteorological monitoring System is used
for STP 3 & 4 to:
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Describe local and regional atmospheric transport and diffusion characteristics.
Calculate the dispersion estimates for both postulated accidental and expected
routine airborne releases of effluents.
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Evaluate environmental risk from the radiological consequences of a spectrum of
accidents.
Provide an adequate meteorological database for evaluation of the effects of plant
construction and operation, including radiological and non-radiological impacts and
real-time predictions of atmospheric effluent transport and diffusion.

6.4.3 Preoperational Monitoring
The meteorological monitoring system block diagrams of the preoperational monitoring
program for STP 3 & 4 reflect the configuration of the onsite monitoring system during
1997, 1999, and 2000, as shown in Figures 6.4-5 and 6.4-6 for the primary and backup
towers, respectively.

6.4.3.1 Location, Elevation, and Exposure of Instruments
Factors which were considered in determining the representativeness of the
measurement location and installation of the instruments on the existing towers include
the prevailing wind direction, topography, and location of man-made and vegetation
obstructions.
Findings, as presented below, indicate that the data collected on the existing
meteorological towers is suitable for use in characterizing atmospheric dispersion
conditions for STP 3 & 4.

6.4.3.1.1 Tower and Instrument Siting
As shown in Figure 6.4-1, the area within an 8-kilometer (5-mile) radius of the proposed
plant is generally flat with terrain variation less than 15 meters (50 feet). The new units
are to be located at approximately 2.1 kilometers (1.3 miles) west of the primary and
backup meteorological towers. The bases of both towers are at an elevation of
approximately 8.5 meters (28 feet) MSL, while the finished plant grade of the new units
is at 10.4 meters (34 feet) MSL along the road between the two units and slopes to 9.8
meters (32 feet) MSL at the 4 corners of the power block. Since the base of the towers
is approximately the same elevation as the finished plant grade of the new units and
because there are minimal terrain variations within 8 kilometers (5 miles) of the site as
discussed in Subsection 6.4.1, it is concluded that the locations of the meteorological
tower sites and the proposed STP 3 & 4 have similar meteorological exposures. The
tower and instrument siting conformance status are summarized in Tables 6.4-1 and
6.4-2, respectively.
Obstructions
The wind sensors should be located over level, open terrain at a distance of at least 10
times the height of any nearby natural and man-made obstructions (e.g., terrain, trees,
and buildings), if the height of the obstruction exceeds one-half the height of the wind
measurements (Reference 6.4-2). Therefore, an assessment regarding whether the
wind measurements made at locations and heights on the towers would avoid airflow
modifications by obstructions was made and the findings are described below:
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The sizes of the environmental shelters housing the processing and recording
equipment are: 3.4 meters x 3.4 meters x 3.3 meters (11 feet x 11 feet x 10.8 feet)
for the primary system, and 2.4 meters x 3.0 meters x 2.7 meters (8 feet x 10 feet
x 8.9 feet) for the backup system. These shelters are less than five meters in
height, which is less than half of the lower level wind measurement height (10
meters), and are located downwind of the meteorological towers under the
prevailing wind direction (i.e., south-southeast) to minimize wind turbulence and/or
thermal effects on the meteorological measurements.
The surrounding terrain, nearby trees, and plant structures (existing and planned)
were also evaluated to determine whether they could affect the meteorological
measurements.
As shown in Figure 6.4-1, surrounding terrain of the meteorological towers is
generally flat and no terrain-induced-airflow influence on the meteorological
measurement is expected.
Both the primary and backup meteorological towers are located in open fields. The
nearby trees and brushes range from 15 feet to 30 feet tall and are mostly at 300
feet or more from the towers. During routine maintenance, these trees are to be
trimmed periodically to ensure that the obstruction-height requirement is met
(Reference 6.4-2).
The tallest existing and planned buildings (both STP 1 & 2 and STP 3 & 4) are more
than 1.6 kilometers (1 mile) from the meteorological towers and are less than 76
meters (250 feet) in height. Separations between the meteorological towers and
these buildings are much greater than 10 times their respective heights.



Wind sensors are mounted on a boom extending eight feet outward on the upwind
side of the tower to minimize tower structure influence.

Therefore, it is concluded that the meteorological measurements are free of influence
from any nearby natural and man-made obstructions.
Heat and Moisture Sensors
Based on the structure layout as shown in Figure 6.4-4, the ambient temperature and
dew point measurements on the existing towers were assessed to determine whether
they avoid air modification by any heat and moisture sources (e.g., ventilation sources,
cooling towers, water bodies, large parking lots) and the findings are described below:




6.4-6

Both the primary and backup towers are located on open fields with grassy
surfaces underlying the meteorological tower. Currently, there are no large
concrete or asphalt parking lots or temporary land disturbances such as plowed
fields or storage areas nearby.
The closest large concrete or asphalt parking lots and ventilation sources are
located at STP 1 & 2, which is more than a mile from the meteorological towers.
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The proposed plant cooling system for STP 3 & 4 includes the Main Cooling
Reservoir (MCR) and two banks of mechanical draft cooling towers. As shown in
Figure 6.4-4, the MCR is approximately one mile southwest of the primary
meteorological tower at its closest point, while the cooling towers are located
directly west further than 1.5 miles from the meteorological towers. The STP 1 & 2
essential cooling pond is approximately 3500 feet and 2600 feet from the primary
and backup towers, respectively. Therefore, location of the meteorological towers
are not directly downwind of the cooling towers, MCR and cooling pond under the
prevailing downwind wind direction (i.e., south-southeast).

With the large distance separation between the meteorological tower and these
existing and planned nearby heat and moisture sources, influence on the ambient
temperature, dew point, and relative humidity measurements will be minimal.
In addition, temperature sensors are mounted in fan-aspirated radiation shields, which
are pointing downward to minimize the impact of thermal radiation and precipitation.
Wind Loss
The precipitation gauge is equipped with wind shields to minimize the loss of
precipitation caused by wind.

6.4.3.1.2 Meteorological Parameters Measured
Meteorological instrumentation includes multiple levels of measurements on the 60meter guyed primary tower, and a single level on the 10-meter freestanding backup
tower. The meteorological instrumentation on these towers is summarized in Table
6.4-3.
On the primary tower, wind speed and wind direction are measured at 10 meters (33
feet) and 60 meters (197 feet) above ground level. The STP 3 & 4 reactor building plant
stacks each has a height of 76 meters (249 feet) above ground level. The accident
atmospheric release points for the ABWR include the plant stack and several other
elevations below the upper wind measurement height (i.e., 60 meters). Meteorological
parameters measured for these releases are consistent with RG 1.23, Section 2
(Reference 6.4-2).
Ambient temperature is monitored both at the 10- and the 60-meter levels. Vertical
differential temperature (i.e., delta-T) is calculated as the difference between the
temperatures measured at the 10-meter and 60-meter levels. Dew point temperature
is measured at the 3-meter level. Additional relative humidity/temperature
instrumentation at 10 and 60 meters were added in December 2006 for calculation of
dew point temperature. These measurement heights represent water-vapor release
from a range of alternative mechanical draft cooling tower designs to be considered for
STP 3 & 4. Precipitation is measured at ground level near the base of the primary
tower, while the solar radiation is measured at 2.5 meters above ground.
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On the backup tower, wind speed, wind direction, wind direction standard deviation
(i.e., sigma theta for atmospheric stability class determination), and ambient
temperature are obtained at the 10-meter level.

6.4.3.1.3 Meteorological Sensors
A description of the meteorological sensors including sensor type, manufacturer
model, sensor specifications (including sensor starting threshold, range, and
measurement resolution), and system accuracy for the STP 1 & 2 data collection
system during the preoperational monitoring period and for the current configuration
are provided in Tables 6.4-4 and 6.4-5, respectively.
As discussed in Subsection 6.4.2, the existing meteorological data collection system
was upgraded in 1994 to support emergency preparedness requirements and to
replace existing equipment and sensors for both the primary and backup towers with
state-of-the-art instrumentation to enhance maintainability and reliability of the system.
Met One Instruments cup sets and bi-vane (for wind measurements), platinum
resistance temperature sensors (for ambient temperature and delta-T calculations), a
lithium chloride dew point sensor and an 8-inch rain gauge (tipping bucket) were
installed on the primary tower during the 1994 system upgrade. The same type of
sensors as those on the primary tower for wind and ambient temperature
measurements were installed on the backup tower during the 1994 system upgrade.
In 2005, the meteorological tower communication hardware, computer software, wind
speed, wind direction, and delta-temperature instruments for the primary tower system
were replaced. The wind speed and wind direction instruments for the backup tower
system were also replaced in 2005. The wind speed and wind direction sensors were
replaced with single wind speed/direction sonic probes; i.e., one at each tower.
Serving STP 1 & 2, a lithium chloride chill mirror hygrometer was installed at
approximately 3 meters above ground in 1994 to measure dew point temperature.
Because the plant cooling system for STP 3 & 4 uses the MCR (existing) and two
banks of mechanical cooling towers (to be built), relative humidity/dew point
instrumentation at 10- and 60-meter levels was added to the primary tower in
December 2006 to collect atmospheric moisture measurements of the water-vapor
release.
Meteorological sensors used on both the primary and backup meteorological towers
are designed to operate in the environmental conditions found at the STP site.
Specifically, these instruments are capable of withstanding the following environmental
conditions as provided in the specification of the upgraded meteorological monitoring
system:

6.4-8



Ambient temperature range of +5°F to +105°F.



Wind load up to 125 mph (55.8 m/s) @ 30 feet on a 100-year recurring interval.



Relative humidity range of 20% to 100%.
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In July of 2003, the eye of a small hurricane (Claudette) passed south of the site and
both towers and their equipment at the 10-meter level survived winds in excess of 80
miles per hour.
The instruments on the towers, past and present, are off-the-shelf components that are
used universally throughout the nuclear industry and other industries for
meteorological measurement. Based on operating experience, the only adverse
operational effects that have been noted were the susceptibility of the rotating cup and
weather vane instruments to bearing wear and degradation due to the site
environmental conditions that required the instruments to be replaced approximately
every six months. This type of wind sensor was replaced with the ultrasonic sensor that
has no moving parts in 2005.

6.4.3.2 Data Recording and Transmission
A description of data output and recording systems and locations of these systems with
respect to the onsite program is provided. Independent microprocessors are used as
the primary data collection system for the primary and backup meteorological towers,
with digital data recorders used as a backup data collection system.
The microprocessors sample the meteorological processor modules once per second
for each parameter measured except for precipitation. Water collected by the rain
gauge is automatically drained and counted each time an internal bucket fills with 0.01
inch of rainfall.
The microprocessors provide current sampling values as well as the 15- and 60-minute
averages. Sigma theta is computed for each wind direction channel in the
microprocessor. These calculated averages are output to the digital data recorders
and on diskette and/or CD for system monitoring, data verification, and processing
uses. In addition, the current values and the calculated averages including the data
quality status flags are sent electronically to the Emergency Response Facility Data
Acquisition and Display System (ERFDADS).
As shown in Figures 6.4-5 and 6.4-6, before 2002 data was collected and stored by a
RM21A computer independent of the meteorological tower and the local plant
computers. From the retirement of the RM21A computer at the beginning of 2002 to
present, data was averaged on the meteorological tower computers and transmitted to
the local plant computers for storage and report generation. Refer to Figures 6.4-7 and
6.4-8 for the system block diagrams for the current configuration.
Since December 2006, hourly average data from the new 10- and 60-meter dew point
instruments is recorded by a data logger attached to the base of the primary
meteorological tower. Approximately once a week, the data is transmitted to a local
computer and is subsequently uploaded to the plant computer system for evaluation
and permanent storage.
The processing and recording equipment are housed in environmentally controlled (air
conditioned) shelters. A direct readout capability from these recorders in situ during
routine system inspection is included.
Meteorological Monitoring
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6.4.3.3 Instrumentation Surveillance
Calibration and maintenance of the onsite meteorological monitoring system is in
accordance with RG 1.23, Section C 5, Regulatory Position, Instrument Maintenance
and Servicing Schedules (Reference 6.4-2) and ANSI/ANS 3.11, Section 7, System
Performance (Reference 6.4-4).
The existing meteorological monitoring system is calibrated semiannually at both the
primary and backup towers, and channel checks are performed daily in order to
achieve maximum data recovery. System operability is also checked by using the
system dial-up capability to remotely monitor the system status.
Detailed instrument calibration procedures and acceptance criteria are strictly followed
during system calibration. Calibrations verify and, if necessary, reestablish accuracies
of sensors, associated signal processing equipment and displays. Routine calibrations
include obtaining both “as-found” (before maintenance) and “as-left” (final
configuration for operation) results. The end-to-end results are compared with
expected values. Any observed anomalies that may affect equipment performance or
reliability are reported for corrective action. If any acceptance criteria are not met
during performance of calibration procedures, timely corrective measures (e.g.,
adjusting response to conform to desired results by qualified personnel on site or
returning the sensor to vendor for calibration) are initiated.
Inspection, service, and maintenance, including preventive and/or corrective
maintenance on system components for transmitting, manipulating, and/or processing
meteorological data for computer display or storage, are performed according to the
instrument manuals and plant surveillance program procedures to maintain at least
90% data recovery.
Maintenance and calibration activities on the primary tower are facilitated by the
addition of an instrument elevator. The monitoring system is equipped with lightning
protection and redundant power supply.

6.4.3.4 Data Acquisition and Reduction
Following an upgrade of the meteorological program in 1994 to meet emergency
preparedness requirements, data has been collected and electronically transmitted to
various plant computers for data validation, screening, display, storage, and report
generation.

6.4.3.4.1 Data Validation and Screening
The microprocessors provide validation checks on the 15-minute averaged data.
These checks consist of electrical status (i.e., system within predefined calibration test
limits) and meteorological validations. System validations include the following checks:
AC power, generator on-line, propane level, aspirators, and hard-disk availability.
Meteorological validations are performed to ensure accurate data transmission from
the sensors and include checks such as minimum wind speed, minimum wind
direction, wind speed, and wind direction comparisons between the 10- and 60-meter
levels, temperature ranges, and hourly delta-T limits.
6.4-10
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Computer programs are used in the screening process to identify recurring types of
data errors, including the following items:






Missing data (out-of-range values) and unchanging data for the 10-meter wind
speed, wind direction, and delta temperature for the primary tower.
The daily average difference between the primary and backup tower wind speeds
and wind directions measured at 10 meters.
Periods of daytime stable and nighttime unstable conditions.

The parameter and the date(s) and time(s) requiring adjustment or correction are
accurately identified. The reasons that the data is to be edited (missing or
questionable) are indicated as well as the basis for the corrections or adjustments.
Methods for data substitution include using the following:






Alternate monitor (e.g., backup tower instrument or sigma theta to estimate delta
temperature).
Extrapolation for short durations if the observations before and after the
missing/questionable data are consistent (persistence).
Seasonal average data.

The quality of the adjusted data are indicated and tagged. Any data adjustments or
corrections are documented and transmitted for retention.
In addition, visual scanning of the 10-meter wind speed and direction data is routinely
performed for abnormal values or inconsistency.
Routine hourly average data is downloaded and formatted monthly for review and
editing. Acceptable data editing methods have been established and implemented.
Typically, missing or invalid primary tower 10-meter wind speed, wind direction, and
delta temperature data are manually replaced with backup tower data. Upon
completion of the validation and editing, the meteorological data constitute quality
records.
Dew point data screening consists of plotting the ground level (approximately three
meters), 10-meter, and 60-meter dew point temperatures using a spreadsheet
program. Periods of strong divergence suggest questionable data.

6.4.3.4.2 Data Display and Archiving
The ERFDADS provides 15-minute averages of meteorological data for real-time
display in the Control Room, Technical Support Center, and Emergency Operations
Facility (RG 1.97, Reference 6.4-5). The STP 1 & 2 control rooms also display current
15-minute and 60-minute averages of the 10-meter level wind speed and direction via
analog meters.
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An additional feature of the Data Acquisition System is the storage of the 15- and 60minute averaged meteorological data. At a minimum, the latest 12 months of averaged
data resides on the system hard-drive. The historical data can be retrieved, archived,
displayed, or printed.
Hourly averaged data is stored on local plant computers for trending and reporting
purposes, consistent with RG 1.21 (Reference 6.4-6).
The 15- and 60-minute averaged wind speed, wind direction, and atmospheric stability
data are submitted as inputs to the NRC's Emergency Response and Data Systems
and this data can be accessed by the NRC through the dial-up modems.

6.4.3.4.3 System Accuracy
Sources of error for time-averaging digital systems include sensors, cables, signal
conditioners, temperature environments for signal conditioning and recording,
equipment, recorders, processors, data displays, and data reduction process.
The system accuracies of the proposed STP 3 & 4 meteorological data collection
system were compared to the regulatory requirements and the findings are
summarized in Tables 6.4-4 and 6.4-5. As shown in the tables, the system accuracies
of the proposed system meet the regulatory guidance in RG 1.23 (Reference 6.4-2)
and ANSI/ANS 3.11 (Reference 6.4-4).
In addition, the associated data collection and recording equipment accuracies are
reported in Table 6.4-6 (Reference 6.4-7).

6.4.3.4.4 Data Recovery Rate and Annual Joint Frequency Distribution of Data
As discussed previously, three years of representative data (i.e., 1997, 1999, and
2000) collected at the existing primary and backup tower are used in preparing the STP
3 & 4 COLA. In addition to the data validation performed by STPNOC, an independent
validation of the same data set by a professional environmental consulting firm
concluded that the data set meets the regulatory requirements provided in RG 1.23
(Reference 6.4-2).
The annualized data recovery rates for 1997, 1999, and 2000 are presented in Table
6.4-7 for the individual parameters (i.e., wind speed, wind direction, ambient
temperature, and temperature difference) and the composite parameters. As shown in
the table, all data recovery rates meet the RG 1.23 (Reference 6.4-2) requirement of
at least 90 %.
The required joint frequency distributions are presented in Tables 2.7-9 and 2.7-10 in
the format described in RG 1.23 (Reference 6.4-2) for the following: wind speed and
wind direction by stability class and by all stability classes combined for the 10- and 60m level measurements.
In addition, an electronic sequential, hour-by-hour listing of the hourly data set,
including stability class covering the same three-year period in the format described in
6.4-12
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RG 1.23 (Reference 6.4-2), is provided as a separate submittal supplemental to the
application.

6.4.4 Operational Program
Because the existing onsite meteorological monitoring program is conducted in
accordance with the guidance criteria and the system accuracy specified in RG 1.23
(Reference 6.4-2), the current system will continue to be used for STP 3 & 4 during
plant operation. The functional requirements of the operational monitoring program for
STP 3 & 4 are described below based on the current system for STP 1 & 2.
The meteorological monitoring system block diagrams for STP 3 & 4 during plant
operation are provided in Figures 6.4-7 and 6.4-8 for the primary and backup towers,
respectively.

6.4.4.1 Meteorological Instrumentation
Meteorological parameters measured at the primary and secondary towers conform to
RG 1.23, Section 2 as discussed in Subsection 6.4.3.1.2.
Currently all meteorological parameter data signals from the primary and secondary
towers come through an analog-to-digital converter processor at the meteorological
tower shelter, and are transferred to the data logger for conversion, storage, and
transmission. The data logger converts, tracks, trends, and transmits the data to
shared data files located on two local computers. These shared data files are
transmitted via wireless antenna to the Integrated Computer System (ICS), where the
data is available to all ICS workstations in STP 1& 2 and emergency facilities. The ICS
allows graphical trending and tabular listing of data and stores the data in its long-term
memory for 18 months. After 18 months, the data is transferred to compact disk for
permanent storage.
Each meteorological tower has its own dedicated communication link to the ICS of STP
1 & 2 and hence the backup tower is the duplicate communication link for the primary
tower.
Separate, independent data links to the data recording system, and data acquisition
and reduction programs are required for STP 3 & 4. These required data links,
recording methodologies and equipment, data analysis methodologies and
procedures, and data display and storage will be designed and installed in accordance
with the regulatory requirements discussed in Subsection 6.4.3. The architecture of
these systems and programs will be similar to those of the current meteorological data
collection system for STP 1 & 2.

6.4.4.2 Emergency Preparedness Support
The STP 3 & 4 onsite data collection system provides representative meteorological
data for use in real-time atmospheric dispersion modeling for dose assessments
during and following any accidental atmospheric radiological releases. The data is also
used to represent meteorological conditions within the 10-mile Emergency Planning
Zone radius (References 6.4-8 through 6.4-11).
Meteorological Monitoring
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Similar to the STP 1 & 2 onsite meteorological monitoring program, the
microprocessors sample the meteorological processor modules once per second for
each of the following parameters in order to provide near real-time meteorological data
for use in atmospheric dispersion modeling: wind speed, wind direction, and ambient
temperature for calculations of vertical temperature difference. Dose assessment
calculations are performed using the most recent 15-minute average of data (RG 1.97,
Reference 6.4-11).
In order to identify rapidly changing meteorological conditions for use in performing
emergency response dose consequence assessments, 15-minute average values are
compiled for real-time display in the STP 3 & 4 Control Room, Technical Support
Center, and Emergency Operations Facility. All the meteorological channels required
for input to the dose assessment models are available and presented in a format
compatible for input to these dose assessment models (RG 1.97, Reference 6.4-11).
Currently, provisions are in place to obtain representative regional meteorological data
from the National Weather Service or Impact Weather Service (current meteorological
contractor for STP 1 & 2) during an emergency if the site meteorological system is
unavailable. The current (or similar) emergency plan procedures and the monitoring
system arrangement will continue to be used for STP 3 & 4.
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Table 6.4-1 Meteorological Tower Siting Conformance Status
RG 1.23 Criteria

Conformance
Status

Remarks

Tower Siting
The meteorological tower sites and the
proposed STP 3 & 4 location have similar
meteorological exposure.

Yes

The site area is generally flat land

The base of the tower is at approximately
the same elevation as the finished plant
grade of the proposed units.

Yes

Tower elevation: 28' MSL
Finished plant grade: 34' MSL

Location of the tower is not directly
downwind of the existing and proposed
plant cooling systems (i.e., MCR and the
mechanical cooling towers) under the
prevailing downwind wind direction.

Yes

Prevailing wind: SSE
MCR – one mile S to SW of the
meteorological towers
Two banks of mechanical draft cooling
towers – 1.5 mile west of the
meteorological towers

Tower is not located on or near permanent
man-made surface.

Yes

There are no large concrete or asphalt
parking lot or temporary land disturbance,
such as plowed fields or storage areas
nearby.
Both the primary and backup towers are
located on open fields with grassy surface
underlying the towers.
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Table 6.4-2 Meteorological Sensor Siting Conformance Status
RG 1.23 Criteria

Conformance
Status

Remarks

Sensor Siting
Wind sensors are located at 10 obstruction
heights away from such obstructions
(including the existing and proposed unit
complex, trees, and nearby terrain) to
minimize any airflow modification (i.e.,
turbulent wake effects).

Yes

Both the primary and backup
meteorological towers are located in open
fields. The nearby trees and brushes
range from 15 feet to 30 feet tall and are
mostly 300 feet or more from the towers.
During routine maintenance, these trees
are to be trimmed periodically to ensure
that the obstruction-height requirement is
met.

Wind sensors are located at heights that
avoid airflow modifications by nearby
obstructions with heights exceeding onehalf of the wind measurement.

Yes

Existing and STP 3 & 4 structures are less
than 250 feet in height and over a mile
from the meteorological towers.
Instrument shelter heights are less than 11
feet, which is less than half of the lower
level sensor height at 10m (33').

Wind sensors are located to reduce airflow
modification and turbulence induced by the
supporting structure itself.

Yes

Tower booms (8 feet long) are oriented
into the prevailing winds to reduce tower
effects on the measurements.

Air temperature and dew point sensors are
located in such a way to avoid modification
by the existing and proposed heat and
moisture sources, such as ventilation
systems, water bodies, or the influence of
large parking lots or other paved surfaces.

Yes

No large water body, ventilation systems,
and large parking lots within 1000' of the
tower.
The ground surface at the base of the
towers has been kept natural (i.e.,
grasses).
Temperature sensors are mounted in
downward pointing fan-aspirated radiation
shields to minimize the adverse influences
of thermal radiation and precipitation.

Precipitation measured at ground level near
the base of the tower.

Yes

Precipitation gauge is equipped with wind
shields to minimize the wind-caused loss
of precipitation.
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Table 6.4-3 Proposed STP 3 & 4 System Meteorological Instrumentation
Primary Tower Level
(meters)

Backup Tower Level
(meters)

Wind Speed

10, 60

10

Wind Direction

10, 60

10

Temperature

10, 60

10

Vertical Temperature
Difference

(60-10)

None

Sigma Theta

None

10

Precipitation

0 (ground level)

None

3
10, 60

None

2.5

None

Parameter

Dew Point
Relative
Humidity/Temperature [1]
Solar Radiometer

[1] Relative humidity/temperature instruments at 10 and 60 meters were added for dew point
calculations in December 2006

6.4-18

Meteorological Monitoring

Starting Threshold
(RG 1.23, Ref. 6.4-2)

Measurement
Resolution

Measurement
Resolution
(per RG 1.23, Ref. 6.4-2)

0.6 mph

< 0.45 m/s
(1 mph)

0.085
mph

0.1 m/s or
0.1 mph

0.1 m/s

10 m,
60 m

Wind Direction

Wind Vane

Met One
Instruments/
Model 1565D,
With Quick two
Vane, Model 53.2
or 53.4

0–360°

±0.4°

±5°

5° azimuth

0.7 mph

< 0.45 m/s
(1 mph)

<1°

1.0°

1.0°
azimuth

10 m,
60 m

Ambient
Temperature

Platinum
Resistance
Temperature
Device

Met One
Instruments/
Models T-200,
T-200UC

–20°C to
+120°C
(-4°F to
+248°F)

±0.56°F

±0.5°C (±0.9°F)

0.5°C

N/A

N/A

Infinitesimal

0.1°C or
0.1°F

0.1°C

10 m,
60m

Differential
Temperature [1]

N/A

N/A

N/A

±0.08°F

±0.1°C
(±0.18°F)

0.1°C

N/A

N/A

infinitesimal

0.01°C or
0.01°F

0.01°C

60 m –
10 m

Dew Point

Lithium
Chloride Chill
Mirror
(Optical) Dew
Point
Hygrometer

Met One
Instruments/
Model 6354

–30° to
50°C
(–22°F to
122°F)

±0.56°F

±1.5°C (±2.7°F)

1.5°C

N/A

N/A

0.1°F

0.1°C or
0.1°F

0.1°C

3 m [3]

Elevation

Starting Threshold

0.2 m/s or 5% of
observed wind
speed

Measurement
Resolution
(per ANSI/ANS-3.112005, Ref. 6.4-4)

System Accuracy
(per ANSI/ANS-3.112005, Ref. 6.4-4)

±0.2 m/s (±0.45
mph) or 5% of
observed wind
speed

Sensor Type

System Accuracy
(per RG 1.23, Ref. 6.4-2)

±0.1 mph

System Accuracy

0–100
mph

Range

Met One
Instruments/
Model 1564D,
Model 170-41 or
Model 170-43

Manufacturer/ Model

Cup
Anemometer

Sensed Parameter
Wind Speed
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Tower
base

N/A

10 W/m2 or 5%
observed

N/A

N/A

0.001
Langley

N/A

1 W/m2

2.5 m

N/A

N/A

N/A

N/A

N/A

N/A

N/A

0.1°
azimuth

10 m,
60 m

0% to
100% RH

At -10°C to
+40°C
(14°F to
104°F):
±(1.0+0.01
× reading)
%RH
At -40°C to
+180°C
(-40°F to
356°F):
±(1.5+0.02
× reading)
%RH

±4% / ±1.5°C
(±2.7°F)

1.5°C

N/A

N/A

0.1°F [2]

0.1%

0.1°C

10 m, 60
m

0–100
mph

±0.1 mph

±0.2 m/s (±0.45
mph) or 5% of
observed wind
speed

0.2 m/s or 5% of
observed wind
speed

0.6 mph

< 0.45 m/s
(1 mph)

0.085
mph

0.1 m/s or
0.1 mph

0.1 m/s

10 m

±1%

Solar
Radiometer

Copper
constant
thermopile

Met One
Instruments/
Model 095

0-2
Langley/
min

±0.008
Langley/
min [5]

Sigma-Theta [2]

N/A

N/A

N/A

Relative
Humidity /
Temperature (for
Dew Point
calculations), [6]

Capacitive
Polymer
Humidity and
Temperature
Sensors

Vaisala /
HMT337 with
Vaisala
HUMICAP 180L2

Wind Speed

Cup
Anemometer

Met One
Instruments/
Model 1564D,
Model 170-41 or
Model 170-43

Elevation

Measurement
Resolution

Measurement
Resolution
(per ANSI/ANS-3.112005, Ref. 6.4-4)

Starting Threshold
(RG 1.23, Ref. 6.4-2)

Measurement
Resolution
(per RG 1.23, Ref. 6.4-2)

Starting Threshold

System Accuracy
(per ANSI/ANS-3.112005, Ref. 6.4-4)

0.25 mm

[4]

Sensor Type

System Accuracy
(per RG 1.23, Ref. 6.4-2)

0.25 mm
or 0.01 in

System Accuracy

0.01 in

Range

Manufacturer/ Model

Sensed Parameter

N/A

Met One
Instruments/
Model 375B
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±10% for a
±10% for a
volume
volume
equivalent to
equivalent to
2.54 mm (0.1 in)
2.54 mm of
of precipitation precipitation at a
at a rate <50
rate <50 mm/h
mm/h (<2 in/h)

Precipitation [4]
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Table 6.4-4 Meteorological System – Preoperational Configuration (Continued)

System Accuracy
(per RG 1.23, Ref. 6.4-2)

System Accuracy
(per ANSI/ANS-3.112005, Ref. 6.4-4)

Starting Threshold

Starting Threshold
(RG 1.23, Ref. 6.4-2)

Measurement
Resolution

Measurement
Resolution
(per RG 1.23, Ref. 6.4-2)

±5°

5° azimuth

0.7 mph
(1.1
km/h)

< 0.45 m/s
(1 mph)

< 1°

1.0°

1.0°
azimuth

10 m

Ambient
Temperature

Platinum
Resistance
Temperature
Device

Met One
Instruments/
Models T-200, T200UC

-20°C to
+120°C
(-4°F to
+248°F)

±0.56°F

±0.5°C (±0.9°F)

0.5°C

N/A

N/A

Infinitesimal

0.1°C or
0.1°F

0.1°C

10 m

Sigma-Theta [2]

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

0.1°
azimuth

10 m

[1]
[2]
[3]
[4]
[5]
[6]

Sensor Type

Elevation

System Accuracy
±0.4
degree

Measurement
Resolution
(per ANSI/ANS-3.112005, Ref. 6.4-4)

Range
0–360
degrees

Manufacturer/ Model
Met One
Instruments/
Model 1565D,
With Quick two
Vane, Model 53.2
or 53.4

Sensed Parameter

Wind Vane
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Table 6.4-4 Meteorological System – Preoperational Configuration (Continued)

The Differential Temperature value is a calculated value based on arithmetic differences in the Ambient Temperature measurements at 60-meter and 10-meter locations.
The Sigma-Theta value is a calculated value based on the Wind Direction variation measurements, and therefore has the same resolution as the Wind Direction measurements.
The attachment arm for the Dew Point instrument is 2.77 meters above grade and the bottom of the instrument is 2.56 meters above grade.
Water is collected and drained each time an internal bucket fills with 0.01 inches of water.
As measured at the output of N0EM-XY-8134 (Primary equipment rack). One Langley/minute = 0.6974 kW/m2
The Relative Humidity/Temperature instrument was installed and placed in operation in December of 2006.
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Elevation

Measurement
Resolution
(per ANSI/ANS-3.112005, Ref. 6.4-4)

Measurement
Resolution
(per RG 1.23, Ref. 6.4-2)

Measurement
Resolution

Starting Threshold
(RG 1.23, Ref. 6.4-2)

Starting Threshold

System Accuracy
(per ANSI/ANS-3.112005, Ref. 6.4-4)

System Accuracy
(per RG 1.23, Ref. 6.4-2)

System Accuracy

Range

Manufacturer/ Model

Sensor Type

Sensed Parameter

STP 3 & 4
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Table 6.4-5 Meteorological System – Current Configuration

INSTRUMENTS
Ultrasonic

Met One
Instruments/
Model 50.5 [6]

0 to 50
m/sec
(0 to 112
mph)

±0.15
m/sec 5
m/sec or
±2% 5
m/sec
(±0.33 mph
11.2 mph or
±2% 11.2
mph)

±0.2 m/s (±0.45
mph) or 5% of
observed wind
speed

0.2 m/s or 5% of
observed wind
speed

Virtually
zero

< 0.45 m/s
(1 mph)

0.1 m/sec 0.1 m/s or 0.1 m/s
(0.1 mph) 0.1 mph

10 m,
60 m

Wind
Direction

Ultrasonic

Met One
Instruments/
Model 50.5 [6]

0° to 360°

±3 degree

±5°

5°azimuth

Virtually
zero

< 0.45 m/s
(1 mph)

0.1°

1.0°

1.0°
azimuth

10 m,
60 m

Ambient
Temperature

Platinum
Resistance
Temperature
Device

Met One
Instruments/
Models T-200,
T-200UC

-20°C to
+120°C
(-4°F to
+248°F)

±0.5°C
(±0.9.°F)

±0.5°C (±0.9°F)

0.5°C

N/A

N/A

0.1°F

0.1°C or
0.1°F

0.1°C

10 m,
60 m

Differential
Temperature
[1]

N/A

N/A

N/A

±0.18°F

±0.1°C
(±0.18°F)

0.1°C

N/A

N/A

0.01°F

0.01°C or
0.01°F

0.01°C

60 m –
10 m

Rev. 12
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Elevation

Measurement
Resolution
(per ANSI/ANS-3.112005, Ref. 6.4-4)

Measurement
Resolution
(per RG 1.23, Ref. 6.4-2)

Measurement
Resolution

Starting Threshold
(RG 1.23, Ref. 6.4-2)

Starting Threshold

System Accuracy
(per ANSI/ANS-3.112005, Ref. 6.4-4)

System Accuracy
(per RG 1.23, Ref. 6.4-2)

System Accuracy

Range

Manufacturer/ Model

Sensor Type

Sensed Parameter

Capacitive
Polymer
Humidity and
Temperature
Sensors

Vaisala /
0% to 100%
HMT337 with
RH
Vaisala HUMICAP
180L2

At -10°C to
+40°C
(14°F to
104°F):
±(1.0+0.01
× reading)
%RH
At -40°C to
+180°C
(-40°F to
356°F):
±(1.5+0.02
x reading)
%RH

±4% / ±1.5°C
(±2.7°F)

1.5°C

N/A

N/A

0.1%
(R.H.)
0.1°F [1]

0.1%

0.1°C

10 m,
60 m

Precipitation
[4]

Tipping
Bucket

Met One
Instruments/
Model 375B

[4]

±1%

±10% for a
volume
equivalent to
2.54 mm (0.1 in)
of precipitation
at a rate < 50
mm/h (<2 in/h)

±10% for a
N/A
volume
equivalent to
2.54 mm of
precipitation at a
rate < 50 mm/h

N/A

0.01 in

0.25 mm
or 0.01 in

0.25 mm

Tower
base

Solar
Radiometer

Copper
constant
thermopile

Met One
Instruments/
Model 095

0-2
Langley/
min

+0.008
Langley/
min [5]

N/A

10 W/m2 or 5%
observed

N/A

0.001
Langley

N/A

1 W/m2

2.5 m

Rev. 12

Relative
Humidity/
Temperature
(for Dew Point
calculations)
[2]
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Table 6.4-5 Meteorological System – Current Configuration (Continued)

N/A
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N/A

–

Elevation

Measurement
Resolution
(per ANSI/ANS-3.112005, Ref. 6.4-4)

Measurement
Resolution
(per RG 1.23, Ref. 6.4-2)

Measurement
Resolution

Starting Threshold
(RG 1.23, Ref. 6.4-2)

Starting Threshold

System Accuracy
(per ANSI/ANS-3.112005, Ref. 6.4-4)

System Accuracy
(per RG 1.23, Ref. 6.4-2)

System Accuracy

Range

Manufacturer/ Model

Sensor Type

Sensed Parameter
Sigma-Theta
[3]

N/A

N/A

–

–

–

–

–

–

0.1°
azimuth

10 m,
60 m

STP 3 & 4
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Table 6.4-5 Meteorological System – Current Configuration (Continued)

BACKUP Tower Instruments
Ultrasonic

Met One
Instruments/
Model 50.5 [6]

0 to 50
m/sec
(0 to 112
mph)

±0.15
m/sec 5
m/sec or
±2% 5
m/sec
(±0.33 mph
11.2 mph or
±2% 11.2
mph)

±0.2 m/s (±0.45
mph) or 5% of
observed wind
speed

0.2 m/s or 5% of
observed wind
speed

Virtually
zero

<0.45 m/s
(1 mph)

0.1 m/sec 0.1 m/s or 0.1 m/s
(0.1 mph) 0.1 mph

10 m

Wind
Direction

Ultrasonic

Met One
Instruments/
Model 50.5 [6]

0° to 360°

±3°

±5 degree

5 degrees
azimuth

Virtually
zero

<0.45 m/s
(1 mph)

0.1
degree

1.0
degree

1.0°
azimuth

10 m

Ambient
Temperature

Platinum
Resistance
Temperature
Device

Met One
Instruments/
Models T-200,
T-200UC

-20°C to
+120°C
(–4°F to
+248°F)

±0.5°C
(±0.9°F)

±0.5°C (±0.9°F)

0.5°C

N/A

N/A

1°F

0.1°C or
0.1°F

0.1°C

10 m

Sigma-Theta
[3]

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

0.1°
azimuth

10 m
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[1] The Differential Temperature value is a calculated value based on arithmetic differences in the Ambient Temperature measurements at 60-meter and 10-meter locations.
[2] The Dew Point Temperature value is a calculated value based on Relative Humidity and Ambient Temperature.
[3] The Sigma-Theta value is a calculated value based on the Wind Direction variation measurements, and therefore has the same resolution as the Wind Direction measurements.
[4] Water is collected and drained each time an internal bucket fills with 0.01 inches of water.
[5] As measured at the output of N0EM-XY-8134 (Primary equipment rack). One Langley/minute = 0.6974 kW/m2
[6] The sonic Wind Speed / Direction instrument has an external electrical heater circuit.
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Table 6.4-6 STP 3 & 4 Data Collection and Recording Equipment Accuracy
Equipment
Microprocessor

System

Accuracy

Primary and Backup

Better than +0.10% of full scale

Primary

Current: +0.10% of full scale

Digital Data Recorder
Temperature
Wind speed
Wind direction
Sigma theta

Backup

Current: +0.10% of full scale

Disk Drives
Various digital devices

Primary and Backup

Rev. 12

Digital Data Recorder
Temperature
Delta temperature
Dew Point
Solar radiation
Precipitation
Wind speed
Wind direction

N/A

Data Source: Reference 6.4-7 STPEGS Updated Safety Analysis Report, Revision 13, May 1, 2006 – Table 2.3-24.

Table 6.4-7 Annual Data Recovery Rate (in percent) for STP 3 & 4 Meteorological Monitoring System (1997, 1999, and 2000)
Parameter

1997

1999

3-Year
Composite

2000

100.0

99.6

99.5

99.7

Wind Speed (60 m)

96.2

93.6

90.9

93.6

Wind Direction (10 m)

99.9

99.6

99.5

99.7

Wind Direction (60 m)

96.4

94.6

91.1

94.0

Δ-Temperature (60 m–10 m) [1]

96.6

96.1

97.3

96.7

Environmental Report
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Wind Speed (10 m)

Parameter

1997

1999

3-Year
Composite

2000

Ambient Temperature (10 m)

93.0

95.0

92.2

93.4

Ambient Temperature (60 m)

93.0

91.3

90.0

91.4

WS/WD (10m), ΔT (60m–10m) [1]

96.6

96.1

97.3

96.7

WS/WD (60m), ΔT (60m–10m) [1]

95.3

91.6

90.6

92.5

STP 3 & 4
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Table 6.4-7 Annual Data Recovery Rate (in percent) for STP 3 & 4 Meteorological Monitoring System (1997, 1999, and 2000)

Composite Parameters

[1] Temperature difference (ΔT) between 60-m and 10-m levels.
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Figure 6.4-1 Site and Vicinity Map (5-Mile Radius)
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Figure 6.4-4 Location of Meteorological Towers
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Figure 6.4-5 Meteorological System Block Diagram (Primary Tower – Preoperational Configuration)
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Figure 6.4-6 Meteorological System Block Diagram (Backup Tower – Preoperational Configuration)
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Figure 6.4-7 Meteorological System Block Diagram (Primary Tower – Current Configuration)
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Figure 6.4-8 Meteorological System Block Diagram (Backup Tower – Current Configuration
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6.5 Ecological Monitoring
Consideration of ecological monitoring programs is recommended when a causal
relationship between new unit construction/operational activities and adverse change
is established or strongly suspected. The following is a discussion of ecological
monitoring for terrestrial (Subsection 6.5.1) and aquatic resources (Subsection 6.5.2)
associated with STP 3 & 4.

6.5.1 Existing Ecological Monitoring
6.5.1.1 Terrestrial Resources
As discussed in Subsection 2.4.1, the STP site is an approximate 12,220-acre site that
was largely historically agricultural land, with a bottomland forest area along the site
boundary with the Colorado River. Figure 2.4-1 shows the natural communities of the
STP site and surrounding area, while Figure 2.4.-3 shows site wetlands. The site
landscape is dominated by the 7,000-acre Main Cooling Reservoir (MCR) and other
impoundments. The proposed location of STP 3 & 4 consists primarily of previously
developed lands (warehouses, construction parking lots, laydown yards, etc.), a
mowed field, and a relatively open sea myrtle/bluestem shrubland area (see
Subsection 2.4.1). Wildlife species common to the coastal prairie region of Texas,
including white-tailed deer, feral pigs, and various birds, can be found at the STP 3 &
4 site. However, the proposed construction area is abandoned agricultural land and
does not contain special or unique habitats or plant communities. A recent survey of
the proposed construction area for threatened and endangered species found none
(Reference 6.5-1). Areas designated as “critical habitat” by the U.S. Fish and Wildlife
Service is not found on the STP site or the associated transmission rights-of-way.
Transmission rights-of-way that originate at the STP site pass through forested,
agricultural, and grass-lands typical of Texas coastal prairie, as shown in Figures 2.22 and 2.2-4. As discussed in Subsection 5.6.1, existing transmission lines and their
rights-of-way are managed by four transmission service providers. Current
transmission right-of-way management limits vegetation encroachment on
transmission lines to minimize subsequent disruption in service and to reduce other
safety hazards. Vegetation management involves mechanical, manual, and chemical
methods and all transmission corridor management companies require personnel
involved in these maintenance activities be trained and hold Texas Department of
Agriculture Commercial Pesticide Applicators Licenses (see Section 5.6).
The proposed location of STP 3 & 4 does not provide habitat for any sensitive
terrestrial species, including those federally or state-listed as threatened or
endangered, those proposed for listing as threatened or endangered, or candidates for
listing as threatened or endangered. Species defined as “important” in NUREG-1555
by virtue of the fact that they are commercially or recreationally valuable do exist within
the proposed construction area. These include game species such as white-tailed
deer, gray and fox squirrels, mourning doves, and northern bobwhites. However, the
area within the construction footprint does not provide high quality or unique habitat for
these game species. Also, the proposed construction area's value as wildlife habitat
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is diminished by its proximity to STP 1 & 2 and associated infrastructure, with their
human activity and noise.
Several drainage ditches are located within the construction footprint of STP 3 & 4
(Reference 6.5-1, see also Subsection 4.3.1). Twenty-nine wetlands and the relocated
Little Robbins Slough are near the construction footprint. No other important habitats
as defined by NUREG-1555 exist within the proposed construction area.
Regulatory agencies have not required ecological monitoring of the STP site or its
associated transmission rights-of-way since the period of reservoir filling (mid-1980s)
and there is no ongoing monitoring.

6.5.1.2 Aquatic Resources
STPNOC is currently conducting studies of aquatic communities in the vicinity of the
STP site to support the STP 3 & 4 license application to the NRC. These studies are
to assess the potential environmental impact of licensing STP 3 & 4 as required by the
National Environmental Policy Act. The following aquatic studies will be conducted
over the 2007-2008 timeframe.
STPNOC has commissioned ENSR Corporation (Houston, Texas) to survey the fish of
the MCR, shown in Figures 2.4-1 and 2.4-2. The 7,000-acre MCR will be sampled
based on five fixed sampling stations (circulating water intake area, circulating water
discharge area, makeup water area, central levee area, and blowdown area) and three
distinct sections (or regions) of the MCR. Sampling began in spring 2007 and will be
repeated quarterly (summer, fall, winter, spring) for one year.
Four diverse gear types are used to collect aquatic samples, ensuring that a range of
habitats is sampled. Paired otter trawls are being used to sample five fixed and five
random stations each quarter. Experimental monofilament gill nets (multiple panels,
different mesh sizes) are used to sample each of the three MCR regions quarterly. A
large (100-foot- long by 20-foot-long) purse seine is used to sample each region of the
MCR each quarter. Standard wire minnow traps are used to sample small fish in the
littoral zone of the MCR. These traps are placed adjacent to gill net sets in each region
of the MCR on a quarterly basis. The study is intended to yield a list of fish species
present, a measure of species richness, and an assessment of relative abundance, as
indicated by catch-per-unit effort.
An impingement and entrainment study began in spring 2007 at the Circulating Water
Intake Structure to assess potential seasonal impact on aquatic species from
operations of the intake structure. These studies will continue to be conducted
biweekly or monthly—depending on the season—for one year. Operations personnel
will be assisting in the study by operating the traveling screens at frequencies selected
to assess impingement on the screens.
Sampling of fish in the Colorado River was conducted beginning in late summer 2007
and will continue through the end of the year to assess fish populations in the lower
Colorado River that may be impacted by operation of the Reservoir Makeup Pumping
Facility (RMPF). This sampling is intended to supplement lower Colorado River fish
6.5-2
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surveys planned by Texas Parks and Wildlife Department’s (TPWD) Coastal Division.
The TPWD initially planned to begin fish sampling in late spring or early summer of
2007, but now expects to begin sampling in 2008. Figure 2.4-2 shows the reach of the
lower Colorado River that will be sampled by the TPWD.

6.5.2 Construction, Preoperational, and Operational Monitoring
6.5.2.1 Terrestrial Resources
The STP 3 & 4 area consists primarily of previously developed lands, a mowed field,
and abandoned agricultural lands that have converted to sea myrtle/bluestem
shrubland. The resulting diversity of plant species in this area is relatively low.
Similarly, the STP 3 & 4 area does not provide exclusive habitat for rare or important
species; however, game species common to Texas coastal prairie may be minimally
impacted. Therefore, construction will not reduce the local or regional diversity of
plants or plant communities. The potentially impacted sea myrtle/bluestem shrubland
in the construction footprint is also commonly available at other locations on the STP
site as well as offsite. Thus, the potential displacement and construction-related
mortality of wildlife will be small relative to regional wildlife populations. Within the
construction footprint, one large drainage ditch will be relocated. Potential impacts to
wetlands in and near the STP 3 & 4 site will be minimized by best construction
management practices employed by STPNOC during construction activities.
Operation of STP 3 & 4 will result in a 2-foot increase in water level in the MCR (see
Subsection 4.3.1). However, this increase is not expected to negatively impact the
waterbirds nesting on the internal dikes or the waterbirds that forage, drink, or rest in
the reservoir.
No important species (other than previously discussed common game species) or
habitats will be negatively impacted by construction or operation of STP 3 & 4. Since
the plant community on the site does not comprise high quality habitat, monitoring of
terrestrial plant and animal species during plant construction, preoperational, or postoperational periods is not warranted and is not proposed.
No new transmission rights-of-way outside the STP site will be constructed for STP 3
& 4, but some upgrading of conductors would be necessary. There would be small
ecological impacts associated with noise/movement of construction equipment and
workers involved in changing out conductors and replacement of towers by the
transmission service providers. This kind of work normally involves a crew with several
flatbed “conductor trucks” (carrying large cable spools) and large bucket trucks. A
variety of birds, small mammals, and larger mammals (white-tailed deer) could be
disturbed by this activity, but the impact of this disturbance in most circumstances
would be trivial, for example animals moving away or avoiding the area for several
days while crews are working. Nesting of some ground-nesting birds (e.g., Northern
bobwhite, wild turkeys, meadowlark, horned lark, killdeer) could be disrupted if these
species are present and if the work is carried out during spring/early summer nesting
period. If work were carried out in non-nesting periods, impacts to ground-nesting
birds could be avoided. Considering the relatively small amount of ground activity
necessary for construction activities and the availability of alternative ground-nesting
Ecological Monitoring
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land, the impact is expected to be SMALL. Given the low level of anticipated impacts,
monitoring is not warranted or proposed.

6.5.2.2 Aquatic Resources
As discussed in Subsection 4.3.2, construction of STP 3 & 4 could impact several small
drainages in the construction area. It is possible that some disturbed soil from
construction sites could be deposited as sediment in onsite wetlands, ditches, sloughs,
and impoundments with storm water runoff. However, best construction management
practices would reduce the amount of erosion and sedimentation associated with
construction, and would limit impacts to aquatic communities in down-gradient water
bodies. A Storm Water Pollution Prevention Plan that specifies methods for control of
erosion and sedimentation will be in place before construction in accordance with
Texas Commission of Environmental Quality guidelines (Reference 6.5-2). Given that
no rare or unique aquatic species have been identified in the construction zone and
any adverse impacts from construction will be small, localized, and temporary,
STPNOC concludes that no monitoring of aquatic communities in the construction area
is warranted.
Impacts of the STP 1 & 2 RMPF on aquatic communities were evaluated in the 1970s
and 1980s (see Subsection 5.3.1), addressing NRC concerns about potential
impingement and entrainment impacts during both wet (high-river flow) and dry (lowriver flow) periods. These studies encompass the range of Colorado River flow and
salinity conditions. Because the historical studies cover the range of flow and salinity
conditions experienced at the STP site and address impacts to both wet-year fish
assemblages (more freshwater species) and dry-year fish assemblages (more
marine/estuarine species), STPNOC believes no additional studies of impingement
and entrainment are necessary. Impacts from STP 3 & 4 may be conservatively
extrapolated from existing studies, adjusting for the additional volume of water pumped
from the Colorado River to the MCR. Because the impacts of the STP RMPF have
been assessed under a range of operating conditions and long-term monitoring of
Matagorda Bay fish and shellfish populations suggests that STP 1 & 2 have had little
or no impact on these populations (see Subsections 2.4.2 and 5.3.1), STPNOC has
concluded that no additional aquatic monitoring is warranted.
As discussed in Subsections 5.3.1 and 5.3.2, no protected aquatic species should be
affected by operation of STP 3 & 4. Some commercially and recreationally important
finfish and shellfish (e.g., brown shrimp, blue crab, striped mullet, red drum) may be
impinged or entrained at the RMPF during periods of low Colorado River stream flow.
However, impacts are expected to be minimized because STPNOC diverts river water
for MCR makeup during high-flow periods when these species are not present.
Impingement and entrainment losses would be SMALL in any case, and would not
destabilize important fish or shellfish communities, as demonstrated (see Subsections
2.4.2 and 5.3.1) by stable or expanding populations downstream in Matagorda Bay.

6.5.3 Conclusions
Based on the above discussion, STPNOC has concluded that the impacts of
construction and operation of STP 3 & 4 on both terrestrial and aquatic resources are
6.5-4
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SMALL, and mitigation is not necessary or proposed. Therefore no additional
monitoring is proposed.

6.5.4 References
6.5-1

“Ecological Survey Report, Unit 3 and 4 Licensing Project, South Texas
Project Electrical Generating Station,” ENSR, Wadsworth, Texas.
Document No. 0720-008, 2007.

6.5-2

“Storm Water Discharges from Large Construction Activities,” TCEQ
(Texas Commission on Environmental Quality) 2007. Available at
http://www.tceq.state.tx.us/permitting/water_quality/stormwater/TXR15_5
_plus_steps.html.
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6.6 Chemical Monitoring
The following section describes the chemical monitoring program for surface water and
groundwater quality, which includes the following topics:






Pre-application monitoring supporting general water quality and baseline
environmental water quality is presented in Chapter 2 and Chapter 3. Baseline
water quality conditions are discussed in Subsection 2.3.3.
Construction/preoperational monitoring that will evaluate potential impacts from
site preparation and construction of STP 3 & 4. This monitoring will establish a
baseline for identifying and assessing environmental impacts from operation of the
new units.
Operational monitoring that will identify impacts from operation of STP 3 & 4.

6.6.1 Pre-Application Monitoring
The objective of the pre-application monitoring program is to provide information that
supports the assessment of potential impacts resulting from construction and
operation of the new units. The pre-application monitoring program is composed of the
ongoing Texas Pollutant Discharge Elimination System (TPDES) #WQ0001908000
permit-mandated (Reference 6.6-1) surface water monitoring programs, water
treatment monitoring programs, and historical STP water quality data.

6.6.1.1 Chemical Surface Water Monitoring
Table 6.6-1 lists the effluent or wastewater parameters currently being monitored as
part of compliance with the TPDES permit for STP 1 & 2. Figure 6.6-1 depicts the
sampling locations. The Texas Administrative Code (TAC), at 30 TAC §305 and 319,
addresses requirements concerning sampling frequency, sample preservation,
analytical methods, calibration methods, quality assurance procedures, and any
required statistical methodology for sample analysis. These requirements are
stipulated in the TPDES permit.

6.6.1.2 Chemical Groundwater Monitoring
STP withdraws groundwater for, among other uses, potable water. STP operates and
maintains two registered, independent public potable water systems (Public Water
System [PWS] #1610051 and #1610103) that are non-transient/noncommunity
systems. These systems supply water to buildings and facilities used by the
employees at the station. Each potable water system is comprised of its groundwater
source(s), pumping station, and associated distribution system. Each system’s
pumping station consists of storage tank(s), a pressurization facility and transfer
pumps. Raw water is disinfected with liquid sodium hypochlorite before entering the
storage tank(s). Monitoring of water intended for public use (drinking water) is in
accordance with 30 TAC §290, which addresses sampling requirements, analysis, and
reporting. STP currently samples groundwater at various frequencies, based on the
requirements for the parameter monitored. Table 6.6-2 summarizes the parameters
monitored. No groundwater quality monitoring, other than drinking water requirements
as previously discussed, is required or deemed necessary at the STP site. Additional
Chemical Monitoring

6.6-1

Rev. 12

STP 3 & 4

Environmental Report

groundwater monitoring was conducted during the site investigation phase for STP 3
& 4 in the fall of 2006. Table 6.6-3 summarizes the monitoring locations and monitored
parameters. Figure 6.6-2 depicts the sampling locations. Subsection 2.3.3 discusses
the results of the groundwater and effluent or wastewater quality monitoring.

6.6.1.3 Chemical Storm Water Monitoring
Storm water is monitored and sampled according to the STP Industrial Storm Water
Pollution Prevention Plan (SWPPP), and in accordance with the TPDES Multi-Sector
General Permit (MSGP) (Reference 6.6-2). The objectives of the SWPPP are to
ensure that potential sources are evaluated and that appropriate measures are
designed and implemented to prevent/control the discharge of pollutants in storm
water. Outfalls A, E, F, and G are monitored for iron and total suspended solids, as
deemed necessary, during precipitation events, in accordance with the SWPPP.
Figure 6.6-2 depicts the location of the outfalls.

6.6.2 Construction and Preoperational Monitoring
The required effluent or wastewater, storm water quality monitoring, and groundwater
(i.e., drinking water only) monitoring programs for STP 1 & 2 will be used to monitor the
effects of construction of STP 3 & 4. These ongoing monitoring programs provide the
data necessary to assess potential changes in groundwater and surface water quality
associated with construction of the new units. Historical monitoring results provide a
baseline for the identification and measurement of water quality impacts from
operation of the new units. Additional storm water monitoring will be conducted to
assess surface runoff from the construction site to ensure protection of onsite wetlands
and to minimize potential for offsite effects of storm water runoff.
The results of groundwater monitoring will be evaluated and trended during
construction of STP 3 & 4. If anomalies are noted during data review, an investigation
will be conducted to determine the cause. STPNOC will use best management
practices to protect the water supply aquifer from impact during the construction
process, such as controls for wellhead protection, cross connection, etc. In the event
impacts to groundwater resources are discovered via monitoring or other means, and
these impacts are significantly different from those previously analyzed by the NRC,
this information will be evaluated and provided to the NRC and the cognizant state
agencies, that is the Texas Commission on Environmental Quality (TCEQ) and the
Coastal Plains Groundwater Conservation District, for review, as appropriate.

6.6.3 Operational Monitoring
An operational monitoring program will be implemented to identify changes in water
quality that may result from the operation of the new units and to assess the
effectiveness of the related effluent treatment systems. Chemical monitoring for both
effluent or wastewater and drinking water at STP 3 & 4 will be based on TCEQ
requirements. Specifically, the monitoring for total suspended solids, oil and grease,
metals, and biochemical oxygen demand will likely be necessary at several locations,
in accordance with TAC §305 and 319. Storm water monitoring will also be
implemented at any new or upgraded collection and/or discharge points. The SWPPP
would be revised as necessary to include the additional monitoring. In addition, it will
6.6-2
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be necessary to monitor drinking water at the new units in a similar method to what is
currently performed at STP 1 & 2. The specific elements of the operational monitoring
program will be developed in consultation with TCEQ during the process to amend or
modify the existing TPDES permit and other permits as required.

6.6.4 References
6.6-1

Texas Commission on Environmental Quality, Permit to Discharge Wastes
under provisions of Section 402 of the Clean Water Act and Chapter 26 of
the Texas Water Code – Texas Pollutant Discharge Elimination System
(TPDES) Permit No. WQ0001908000, Austin, Texas, July 27, 2005
(expires December 1, 2009).

6.6-2

Texas Commission on Environmental Quality, Multi-Sector Permit– Permit
No. TXR050000, Austin, Texas, August 20, 2001.
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Table 6.6-1 Existing Effluent/Wastewater Monitoring Program
Monitoring Location
(STP 1 & 2)

Constituents (units)

Frequency

Sample
Type

001 (Final Plant Discharge
combined waste streams from
STP 1 & 2)

Total residual chlorine (mg/L)

1/week [1]

Grab

101 (Units 1 and 2 low volume
waste sources/metal cleaning
waste system discharge)

Total suspended solids (mg/L)

1/week

Grab

Oil and grease (mg/L)

1/week

Grab

201 (Units 1 and 2 low volume
waste discharges and storm
water)

Total suspended solids (mg/L)

1/week

Grab

Oil and grease (mg/L)

1/week

Grab

1/week

Grab

1/week

Grab

Iron, total (mg/L)

1/week [1]

Grab

Copper, total (mg/L)

1/week [1]

Grab

1/week

Grab

1/week

Grab

401 (Units 1 and 2 sanitary waste, Biochemical oxygen demand
(mg/L)
car wash discharge, and air
conditioning condensate)
Total suspended solids (mg/L)
501 (Units 1 and 2 metal cleaning
waste)

Biochemical oxygen demand
601 (Units 1 and 2 sanitary
(mg/L)
sewage, air conditioning
condensate, and HVAC blowdown)
Total suspended solids (mg/L)
[1]

When discharge occurs

Source - Reference 6.6-1
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Table 6.6-2 Drinking Water Monitoring Program Parameters
Parameter Monitored

Frequency

Disinfectant residual

Daily

Microbiological contaminants

Monthly

Pb/Cu [1]

Triennial

MINO3 [2]

Triennial

All Metal [3]

6-Year

NO3

Annual

HAA5/TTHM [4]

Triennial

VOC

6-Year/Annual [5]

TTHM

Triennial

Ref: 30 TAC §290
[1]
[2]
[3]
[4]
[5]

Lead and Copper are sampled at multiple sampling locations
Mineral = calcium, chloride, fluoride, magnesium, total nitrate, sodium, sulfate, total hardness,
conductivity, total alkalinity, bicarbonate, carbonate, dissolved solids, Calcium Carbonate
Metals – Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium, Copper, Iron,
Lead, Manganese, Mercury, Nickel, Selenium, Silver, Sodium, Thallium, Zinc
HAA5/TTHM= haloacetic acids /total trihalomethanes
Dependent on system

Chemical monitoring frequency is subject to change. Monitoring may be increased or reduced by the State
based on chemical sampling history or other factors.
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Table 6.6-3 Groundwater Pre-Application/Operational Monitoring
Parameters Monitored

Well ID

Field
Total
Parameters Dissolved Inorganic
[1]
Solids
ions

Cations

Alkalinity

Ammonia

Nitrate/
Nitrite

Cation/
anion
balance

OW-308 U/L

√

√

√

√

√

√

√

√

OW-332 U/L

√

√

√

√

√

√

√

√

OW-408 U/L

√

√

√

√

√

√

√

√

OW-420 U

√

√

√

√

√

√

√

√

OW-928 U/L

√

√

√

√

√

√

√

√

OW-930 U/L

√

√

√

√

√

√

√

√

OW-933 U/L

√

√

√

√

√

√

√

√

OW-934 U/L

√

√

√

√

√

√

√

√

[1]Temperature, pH, electrical conductivity, turbidity, oxidation-reduction potential, dissolved oxygen
U –Upper aquifer
L –Lower aquifer
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Figure 6.6-1 Existing Effluent/Groundwater Monitoring Locations
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6.7 Summary of Monitoring Programs
The following sections summarize the monitoring programs described in detail in
Sections 6.1 through 6.6. Also, Table 6.7-1 describes the monitoring programs to be
implemented during site preparation and construction activities, preoperation, and
operation of STP 3 & 4.

6.7.1 Preconstruction and Construction Monitoring
The STP 1 & 2 current thermal, radiological, hydrological, meteorological, ecological,
and chemical monitoring programs have been used to characterize the conditions at
the proposed STP 3 & 4 site.
In addition to STP 1 & 2 hydrological monitoring, additional observation wells were
installed as discussed in Subsection 6.3.2, in and around the proposed project footprint
in order to better characterize the site hydrologically. Information collected historically
and through ongoing monitoring will form a basis from which to assess the impacts of
site preparation and construction activities. In addition, STPNOC will implement any
monitoring requirements that may be imposed by the construction storm water permit.

6.7.2 Preoperational Monitoring
The current monitoring programs for STP 1 & 2, as described in Sections 6.1 through
6.6, also will serve to provide baseline data for evaluating the impact of operation of
STP 3 & 4. It should be noted, as described in section 6.4, new instrumentation was
added to the meteorological tower in 2006, which is being used in the existing STP 1
& 2 meteorological monitoring program, and would be used to characterize
meteorological conditions for STP 3 & 4 during the preoperational and operational
periods.

6.7.3 Operational Monitoring
While specific requirements for thermal, radiological, hydrological, meteorological,
ecological, and chemical monitoring programs for operation of STP 3 & 4 have not yet
been established, they are expected to be similar to the ongoing STP 1 & 2 monitoring
programs described in the Sections 6.1 through 6.6.

Summary of Monitoring Programs

6.7-1

Program

Scope/Content

Status

Requiring Agency

Site Preparation and Construction Monitoring
Thermal Monitoring

Thermal monitoring is required for discharges to the Colorado River when
discharge occurs from the Main Cooling Reservoir (MCR) (see Table 6.6-1)

Existing

TCEQ

Radiological
Monitoring

Existing STP 1 & 2 radiological monitoring program will serve as the preoperational
monitoring program for STP 3 & 4. The following exposure pathways to radiation
would be monitored.
• Direct (dosimeters)
• Airborne (iodine and particulates)
• Waterborne (surface water, groundwater, drinking water and sediment)
• Ingestion (milk, broadleaf vegetation, fish, invertebrates, meat)

Existing

NRC

Ongoing groundwater tritium monitoring would be used to assess any potential
changes in groundwater tritium concentrations during construction
(see Table 6.2-4)

Existing

NA

Twenty-eight wells were installed in the vicinity of the STP 3 & 4 footprint to
establish baseline hydrological conditions (groundwater levels, flow paths, and
gradients). Hydrologic monitoring at select or new wells will continue through
construction to assess and monitor potential impacts of construction on
groundwater conditions (e.g. de-watering, wellhead protection) (see Table 6.3-3)

Existing

NA

The TCEQ General Permit Relating to Discharges from Construction Activities
requires a monitoring program to ensure pollution (e.g., sediment loading) from
storm water is minimized.

Permit
Requirement

TCEQ

New meteorological tower dew point and relative humidity instrumentation was
installed in 2006. Current data gathering would be used to determine
meteorological conditions at STP 3 & 4 for assessing safety and environmental
factors that would influence radiological exposure in the event of a radiological
release.

Existing

NRC

Not Required

NA

STP 3 & 4

6.7-2

Table 6.7-1 Summary of Monitoring Programs

Parameters presented in Table 6.2-3.

Ecological Monitoring Regulatory agencies have not required ecological monitoring of STP 1 & 2 or its
associated transmission corridors since the period of reservoir filling (mid 1980s)
and there is no on-going monitoring
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Summary of Monitoring Programs

Meteorological
Monitoring

Rev. 12

Hydrological
Monitoring

Program

Scope/Content

Status

Requiring Agency

Chemical Monitoring

Ongoing monitoring program for Units 1 & 2 required by the current TPDES permit
would be used to identify potential impacts of site preparation and construction of
Units 3 & 4. Parameters measured are presented in Table 6.6-1.

Existing

TCEQ

Ongoing monitoring for drinking water parameters (e.g. metals, trihalomethanes) at
various locations located throughout Units 1 & 2 would be used to monitor and
assess any impacts to drinking water quality from construction of Units 3 & 4 (see
Table 6.6-2).

Existing

TCEQ

Groundwater quality monitoring at select wells would be performed to ascertain the
chemical effects of construction activities on local groundwater quality (see Table
6.6-3).

Existing

TCEQ

Proposed

TCEQ

Monitoring for analytical parameters (e.g. TSS, iron) at storm water outfall and/or
discharge points from STP 3 & 4 would be performed.

STP 3 & 4

Summary of Monitoring Programs

Table 6.7-1 Summary of Monitoring Programs (Continued)

Preoperational
Thermal monitoring is required for discharges to the Colorado River when
discharge occurs from the MCR (see Table 6.1.-1)

Existing

TCEQ

Radiological
Monitoring

Existing STP 1 & 2 radiological monitoring program will serve as the preoperational monitoring program for STP 3 & 4. The following exposure pathways to
radiation would be monitored.
• Direct (dosimeters)
• Airborne (iodine and particulates)
• Waterborne (surface water, groundwater, drinking water and sediment)
• Ingestion (milk, broadleaf vegetation, fish, invertebrates, meat)

Existing

NRC

Ongoing groundwater tritium monitoring would be used to assess any changes in
groundwater tritium concentrations during pre-operation of STP 3 & 4 (see Table
6.2-4).

Existing

NA

Hydrologic monitoring at identified wells will continue (see Table 6.3-3)

Existing

NA

Rev. 12
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Parameters presented in Table 6.2-3
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Hydrological
Monitoring

Program
Meteorological
Monitoring

Scope/Content

Status

Requiring Agency

Current data gathering would be used to determine meteorological conditions at the
new units for assessing safety and environmental factors that would influence
radiological exposure in the event of a radiological release.

Existing

NRC

Not Required

NA

Ongoing monitoring program for STP 1 & 2 required by the current TPDES permit
would continue. Parameters measured are presented in Table 6.6-1.

Existing

TCEQ

Ongoing monitoring for drinking water parameters (e.g. metals) at various locations
located throughout STP 1 & 2 would continue (see Table 6.6-2).

Existing

TCEQ

Proposed

TCEQ

Existing

TCEQ

Proposed

NRC

Existing

NA

Ecological Monitoring Regulatory agencies have not required ecological monitoring of STP or its
associated transmission corridors since the period of reservoir filling (mid 1980s)
and there is no on-going monitoring
Chemical Monitoring

Monitoring for analytical parameters (e.g. TSS, iron) at storm water outfall and/or
discharge points from STP 3 & 4 would be performed

STP 3 & 4

6.7-4

Table 6.7-1 Summary of Monitoring Programs (Continued)

Thermal monitoring is required for discharges to the Colorado River when
discharge occurs from the MCR (see Table 6.1-1).

Radiological
Monitoring

Existing STP 1 & 2 radiological monitoring program would be utilized to monitor the
impacts from operation of STP 3 & 4. The following exposure pathways to radiation
would be monitored.
• Direct (dosimeters)
• Airborne (iodine and particulates)
• Waterborne (surface water, groundwater, drinking water and sediment)
• Ingestion (milk, broadleaf vegetation, fish, invertebrates, meat)
Parameters presented in Table 6.2-3
Ongoing groundwater tritium monitoring would be used to assess any changes in
groundwater tritium concentrations during operation of STP 3 & 4 (see Table 6.2-4).
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Operational

Program
Hydrological
Monitoring

Meteorological
Monitoring

Status

Requiring Agency

Monitoring of effluent and flow at TPDES outfalls and/or discharge points utilized by
STP 3 & 4 would be performed.

Proposed

TCEQ

Monitoring for storm water parameters (e.g., flow, physical characteristics) at
specified site outfalls and/or discharge points utilized by STP 3 & 4 would be
performed.

Proposed

TCEQ

Existing

NRC

NA

NA

Monitoring for analytical parameters (e.g. chlorine, total suspended solids, iron, oil
and grease, BOD) in effluent at outfalls and/or discharge points utilized by STP 3 &
4 would be performed in accordance with the TPDES permit.

Proposed

TCEQ

Monitoring for analytical parameters at storm water outfall and/or discharge points
from STP 3 & 4 would be performed.

Proposed

TCEQ

Monitoring for drinking water parameters (e.g. metals, trihalomethanes) at various
locations located throughout STP 3 & 4 would be performed.

Proposed

TCEQ

Separate data links will be added for STP 3 & 4. The data recorded by the
instrumentation would be used to determine operational airborne release impacts
and when measures should be considered to protect health, safety, and property.

Ecological Monitoring No ecological monitoring is proposed for STP 3 & 4.
Chemical Monitoring
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Table 6.7-1 Summary of Monitoring Programs (Continued)

TCEQ – Texas Commission on Environmental Quality
NRC – Nuclear Regulatory Commissions
NA – Not Applicable
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7.0 Environmental Impacts of Postulated Accidents Involving Radioactive
Materials
This chapter assesses the environmental impacts of postulated accidents involving
radioactive materials. Section 7.1 evaluates design basis accidents, Section 7.2
considers the impact of severe accidents, Section 7.3 addresses severe accident
mitigation alternatives (SAMA), and Section 7.4 pertains to transportation accidents.

7.1 Design Basis Accidents
This section evaluates the radiological consequences of design basis accidents at STP
3 & 4.

7.1.1 Selection of Accidents
Consistent with the Advanced Boiling Water Reactor (ABWR) Design Control
Document (DCD), Revision 4 (Reference 7.1-1), the following design basis accidents
are evaluated as those having potential for radioactivity releases to the environment:


Failure of small lines carrying primary coolant outside containment



Main steam line break



Loss of coolant accident (LOCA)



Cleanup water line break outside containment



Fuel handling accident

The radiological consequences of these accidents are assessed to demonstrate that
STP 3 & 4 could be sited at the STP site without undue risk to the health and safety of
the public.
The above accidents are identified in NUREG-1555, Section 7.1, Appendix A, for
consideration in an environmental report. The following additional accidents identified
in NUREG-1555, Section 7.1, Appendix A, are not evaluated for the reasons provided
below:








Radiological consequences of main steam line failures outside containment of a
PWR - Not applicable to the ABWR
Feedwater system pipe breaks inside and outside containment (PWR) - Not
applicable to the ABWR
Reactor coolant pump rotor seizure - As indicated in the ABWR DCD, because this
accident does not result in any fuel failures, it has no radiological consequences
(Reference 7.1-1, Subsection 15.3.3.5)
Reactor coolant pump shaft break - As indicated in the ABWR DCD, because this
accident does not result in any fuel failures, it has no radiological consequences
(Reference 7.1-1, Subsection 15.3.4.5)

Design Basis Accidents
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Radiological consequences of control rod drop accident (BWR) - As indicated in
the ABWR DCD, there is no basis for this accident to occur (Reference 7.1-1,
Subsection 15.4.10.3)
Radiological consequences of steam generator tube failure (PWR) - Not applicable
to the ABWR

7.1.2 Evaluation Methodology
The ABWR DCD presents the radiological consequences of the accidents identified in
Subsection 7.1.1. The basic scenario for each accident is that some quantity of activity
is released at the accident location inside a building and this activity is eventually
released to the environment. The transport of activity within the plant is independent
of the site and is specific to the ABWR design. Details about the methodologies and
assumptions pertaining to each of the accidents, such as activity release pathways and
credited mitigation features, are provided in the reference ABWR DCD (Reference 7.11, Chapter 15).
The dose to an individual located at the exclusion area boundary (EAB) or in the low
population zone (LPZ) is calculated based on the amount of activity released to the
environment, the atmospheric dispersion of the activity during the transport from the
release point to the off-site location, the breathing rate of the individual at the off-site
location, and activity-to-dose conversion factors. The only site-specific parameter is
atmospheric dispersion. Site-specific doses are obtained by adjusting the reference
ABWR DCD doses to reflect site-specific atmospheric dispersion factors (χ/Q values).
NUREG-1555 provides two options for calculating χ/Q values: either 50th percentile
χ/Q values based on onsite meteorological data or 10% of the levels given in
Regulatory Guide 1.3 (Reference 7.1-2) to represent more realistic dispersion
conditions than assumed in the safety evaluation. The option to use 50th percentile
site-specific χ/Q values was selected. Short-term accident χ/Q values are calculated
using the methodology of Regulatory Guide 1.145, Revision 1 (Reference 7.1-3) with
site-specific meteorological data. As indicated in Section 2.7, the Regulatory Guide
1.145 methodology is implemented in the NRC-sponsored PAVAN computer program.
This program computes χ/Q values at the EAB and the LPZ for each combination of
wind speed and atmospheric stability for each of the 16 downwind direction sectors.
Releases are assumed to be at ground level, and the shortest distances between the
power block and the off-site locations are selected to conservatively maximize the χ/Q
values.
Consistent with the reference ABWR DCD, the accident doses are presented for the
whole body and the thyroid. Furthermore, the whole body and thyroid doses are
converted into total effective dose equivalent (TEDE) to demonstrate compliance with
10 CFR 50.34. The conversion to TEDE is performed by multiplying the thyroid dose
by a weighting factor of 0.03 and adding the result to the whole body dose, in
accordance with ICRP 30 (Reference 7.1-4).

7.1-2
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7.1.3 Source Terms
The design basis accident source terms in the reference ABWR DCD are presented as
time-dependent isotopic activity releases to the environment in the unit of
megabecquerel (MBq) in Tables 7.1-1 to 7.1-6.

7.1.4 Radiological Consequences
As indicated in NUREG-1555, environmental report design basis accident doses are
evaluated based on more realistic meteorological conditions than those used in the
safety analysis report. For each of the accidents identified in Subsection 7.1.1, the
site-specific dose for a given time interval is calculated by multiplying the ABWR DCD
dose by the ratio of the site χ/Q value provided in Section 2.7 to the DCD χ/Q value.
The time-dependent DCD and site χ/Q values and their ratios are shown in Table 7.17. Since all site χ/Q values are bounded by DCD χ/Q values, site-specific doses for
all accidents would also be bounded by DCD doses. However, site-specific doses are
presented for completeness. All accident doses are presented in Tables 7.1-8 to
7.1-13.
The 10 CFR 50.34 dose limit is 25 rem TEDE at the EAB and the LPZ, as specified in
50.34(a)(1)(ii). The ABWR is certified to the 10 CFR 100.11 dose limits of 25 rem to
the whole body and 300 rem to the thyroid. The limit of 10 CFR 50.34(a)(1)(ii) applies
to extremely low probability accidents that could result in the release of significant
quantities of radioactive fission products. Similarly, the limits of 10 CFR 100.11 apply
to a major accident with the release of appreciable quantities of fission products. For
accidents with smaller releases, more restrictive dose limits are specified in
Subsections 15.6.2, 15.6.4, and 15.7.4 of NUREG-0800. Where applied, the more
restrictive dose limits are either 10% or 25% of the 10 CFR 100.11 limits. Although
conformance to these more restrictive dose limits is not required for an environmental
report, they are shown in Tables 7.1-8 to 7.1-13 for comparison purposes.
The doses shown in Tables 7.1-8 to 7.1-13 are summarized in Tables 7.1-14 and 7.115. Tables 7.1-14 and 7.1-15 also show the equivalent TEDE doses. The summary
tables demonstrate that, in addition to meeting the limits of 10 CFR 100.11 and
NUREG-0800 as indicated above, all accident doses also meet the 25 rem TEDE
acceptance criteria of 10 CFR 50.34(a)(1)(ii). Because the dose criterion of 10 CFR
50.34 is intended to provide assurance of low risk to the public under postulated
accidents, any health effects resulting from the design basis accidents are considered
to be negligible.
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Table 7.1-1 Activity Releases for Failure of Small Lines Carrying Primary Coolant Outside
Containment
Activity Release (MBq)
Isotope

0-2 Hours

0-8 Hours

I-131

6.81E+04

1.41E+05

I-132

5.96E+05

1.19E+06

I-133

4.59E+05

9.44E+05

I-134

9.92E+05

1.90E+06

I-135

6.59E+05

1.34E+06

2.77E+06

5.51E+06

Total

Source: ABWR DCD (Reference 7.1-1, Table 15.6-2)
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Table 7.1-2 Activity Releases for Main Steam Line Break
Activity Release (MBq)
Preexisting Iodine
Spike

Equilibrium Iodine
Activity

I-131

1.46E+06

7.29E+04

I-132

1.42E+07

7.10E+05

I-133

9.99E+06

5.00E+05

I-134

2.79E+07

1.40E+06

I-135

1.46E+07

7.29E+05

Kr-83m

2.44E+03

4.07E+02

Kr-85m

4.29E+03

7.18E+02

Kr-85

1.36E+01

2.26E+00

Kr-87

1.47E+04

2.44E+03

Kr-88

1.48E+04

2.46E+03

Kr-89

5.92E+04

9.88E+03

Kr-90

1.55E+04

2.55E+03

Xe-131m

1.06E+01

1.76E+00

Xe-133m

2.04E+02

3.39E+01

Xe-133

5.70E+03

9.47E+02

Xe-135m

1.74E+04

2.89E+03

Xe-135

1.62E+04

2.70E+03

Xe-137

7.40E+04

1.23E+04

Xe-138

5.66E+04

9.44E+03

Xe-139

2.59E+04

4.33E+03

Total Iodine

6.81E+07

3.41E+06

Total Noble Gases

3.07E+05

5.11E+04

Isotope

Source: ABWR DCD (Reference 7.1-1, Table 15.6-6)
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Table 7.1-3 Activity Releases from Reactor Building for Loss-of-Coolant Accident
Activity Release (MBq)
Isotope

0-2 Hours

0-8 Hours

0-24 Hours

0-96 Hours

0-720 Hours

I-131

9.6E+06

1.3E+07

3.6E+07

1.9E+08

6.7E+08

I-132

1.3E+07

1.4E+07

1.5E+07

1.5E+07

1.5E+07

I-133

2.0E+07

2.6E+07

5.6E+07

1.2E+08

1.3E+08

I-134

1.9E+07

1.9E+07

1.9E+07

1.9E+07

1.9E+07

I-135

1.9E+07

2.3E+07

3.1E+07

3.5E+07

3.5E+07

Kr-83m

1.2E+07

2.8E+07

3.3E+07

3.3E+07

3.3E+07

Kr-85

1.5E+06

1.2E+07

8.1E+07

6.7E+08

5.6E+09

Kr-85m

3.1E+07

1.3E+08

2.7E+08

2.9E+08

2.9E+08

Kr-87

4.4E+07

7.8E+07

8.1E+07

8.1E+07

8.1E+07

Kr-88

7.8E+07

2.5E+08

3.6E+08

3.7E+08

3.7E+08

Kr-89

6.7E+06

6.7E+06

6.7E+06

6.7E+06

6.7E+06

Xe-131m

7.8E+05

5.9E+06

4.1E+07

3.0E+08

1.4E+09

Xe-133

2.8E+08

2.1E+09

1.4E+10

8.9E+10

2.5E+11

Xe-133m

1.1E+07

8.5E+07

5.2E+08

2.6E+09

4.1E+09

Xe-135

3.4E+07

1.9E+08

6.7E+08

1.0E+09

1.0E+09

Xe-135m

1.8E+07

1.8E+07

1.8E+07

1.8E+07

1.8E+07

Xe-137

1.9E+07

1.9E+07

1.9E+07

1.9E+07

1.9E+07

Xe-138

7.4E+07

7.4E+07

7.4E+07

7.4E+07

7.4E+07

Total Iodine

8.1E+07

9.5E+07

1.6E+08

3.8E+08

8.6E+08

Total Noble Gases

6.1E+08

3.0E+09

1.6E+10

9.4E+10

2.6E+11

Source: ABWR DCD (Reference 7.1-1, Tables 15.6-10 and 15.6-12)
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Table 7.1-4 Activity Releases from Condenser for Loss-of-Coolant Accident
Activity Release (MBq)
Isotope

0-2 Hours

0-8 Hours

0-24 Hours

0-96 Hours

0-720 Hours

I-131

1.2E+04

8.5E+05

1.2E+07

1.8E+08

2.0E+09

I-132

1.1E+04

2.4E+05

4.4E+05

4.4E+05

4.4E+05

I-133

2.4E+04

1.5E+06

1.5E+07

7.4E+07

8.9E+07

I-134

8.5E+03

4.8E+04

4.8E+04

4.8E+04

4.8E+04

I-135

2.1E+04

9.3E+05

5.2E+06

7.4E+06

7.4E+06

Kr-83m

7.8E+04

1.3E+06

1.9E+06

1.9E+06

1.9E+06

Kr-85

1.3E+04

9.3E+05

1.3E+07

2.3E+08

5.9E+09

Kr-85m

2.3E+05

8.5E+06

3.0E+07

3.6E+07

3.6E+07

Kr-87

2.4E+05

2.4E+06

2.8E+06

2.8E+06

2.8E+06

Kr-88

5.6E+05

1.4E+07

3.1E+07

3.2E+07

3.2E+07

Kr-89

4.1E+00

4.1E+00

4.1E+00

4.1E+00

4.1E+00

Xe-131m

6.7E+03

4.8E+05

6.7E+06

1.0E+08

1.3E+09

Xe-133

2.4E+06

1.6E+08

2.2E+09

3.0E+10

1.8E+11

Xe-133m

1.0E+05

6.7E+06

8.1E+07

8.1E+08

2.0E+09

Xe-135

2.7E+05

1.4E+07

9.6E+07

2.0E+08

2.0E+08

Xe-135m

1.0E+04

1.3E+04

1.3E+04

1.3E+04

1.3E+04

Xe-137

3.5E+01

3.5E+01

3.5E+01

3.5E+01

3.5E+01

Xe-138

3.2E+04

3.7E+04

3.7E+04

3.7E+04

3.7E+04

Total Iodine

7.7E+04

3.5E+06

3.3E+07

2.6E+08

2.1E+09

Total Noble Gases

3.9E+06

2.1E+08

2.5E+09

3.2E+10

1.9E+11

Source: ABWR DCD (Reference 7.1-1, Tables 15.6-10, and 15.6-12)
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Table 7.1-5 Activity Releases for Cleanup Water Line Break Outside Containment
Isotope

Activity Release (MBq)
0-2 Hours

I-131

8.1E+04

I-132

1.9E+05

I-133

2.3E+05

I-134

3.2E+05

I-135

2.5E+05

Total

1.1E+06

Source: ABWR DCD (Reference 7.1-1, Table 15.6-17)
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Table 7.1-6 Activity Releases for Fuel-Handling Accident
Isotope

Activity Release (MBq)
0-2 Hours

I-131

4.55E+06

I-132

5.62E+06

I-133

4.70E+06

I-134

2.28E-01

I-135

7.62E+05

Kr-83m

2.38E+05

Kr-85m

3.16E+06

Kr-85

1.77E+07

Kr-87

4.55E+02

Kr-88

8.99E+05

Kr-89

3.01E-06

Xe-131m

3.09E+06

Xe-133m

4.07E+07

Xe-133

1.04E+09

Xe-135m

8.18E+06

Xe-135

2.36E+08

Xe-137

7.66E-06

Xe-138

1.59E-05

Total Iodine

1.56E+07

Total Noble Gases

1.35E+09

Source: ABWR DCD (Reference 7.1-1, Table 15.7-10)
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Table 7.1-7 Atmospheric Dispersion Factors
χ/Q (sec/m3)
Location
Time (hr)
EAB – Cleanup Water Line
0–2
Break
EAB – Other
0–2
0–8
8 – 24
LPZ – LOCA
24 – 96
96 – 720
LPZ – Cleanup Water Line
0–8
Break
LPZ –Other
0–8

Site

DCD

Ratio
(Site/DCD)

8.18E-05

2.29E-02

3.57E-03

8.18E-05
6.30E-06
5.07E-06
3.17E-06
1.62E-06

1.37E-03
1.56E-04
9.61E-05
3.36E-05
7.42E-06

5.97E-02
4.04E-02
5.28E-02
9.43E-02
2.18E-01

6.30E-06

2.29E-02

2.75E-04

6.30E-06

1.37E-03

4.60E-03

Notes:
The site χ/Q values are from Section 2.7.
The DCD χ/Q values are from the ABWR DCD (Reference 7.1-1, Tables 15.6-3, 15.6-7, 15.6-13,
15.6-18, and 15.7-11), based on "Chp 2" distance, with the exception of Table 15.6-18, which is
based on "max" distance.
The DCD does not show LPZ doses for accidents other than LOCA. Site LPZ doses for these
non-LOCA accidents, all of which have their activity releases terminated within 8 hr, are estimated
by multiplying the DCD EAB dose by the ratio of site LPZ χ/Q to DCD EAB χ/Q shown in the last
row above.
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Table 7.1-8 Doses for Failure of Small Lines Carrying Primary Coolant Outside
Containment
Time
(hr)

Location

DCD Dose (Sv)

Site Dose (rem)

χ/Q Ratio

Whole Body

Thyroid

(Site/DCD)

Whole Body

Thyroid

EAB

0-8

9.4E-04

4.8E-02

5.97E-02

5.6E-03

2.9E-01

LPZ

0-8

9.4E-04

4.8E-02

4.60E-03

4.3E-04

2.2E-02

4.3E-04

2.2E-02

2.5

30

8-24
24-96
96-720
Total
Regulatory Limit (NUREG-0800, Subsection 15.6.2)
Note:
DCD doses are from the ABWR DCD (Reference 7.1-1, Table 15.6-3).
The DCD does not provide 0-2 hr doses. The site EAB doses are obtained by multiplying the DCD
0-8 hr doses by the ratio of the site EAB χ/Q to DCD EAB χ/Q.
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Table 7.1-9 Doses for Main Steam Line Break, Preexisting Iodine Spike

Location

Time
(hr)

EAB

0-2

LPZ

0-8

DCD Dose (Sv)

Site Dose (rem)

χ/Q Ratio

Whole Body

Thyroid

(Site/DCD)

Whole Body

Thyroid

1.3E-02

5.1E-01

5.97E-02

7.8E-02

3.0E+00

4.60E-03

6.0E-03

2.3E-01

6.0E-03

2.3E-01

25

300

8 - 24
24 - 96
96 - 720
Total
Regulatory Limit (10 CFR 100.11)
Note:
DCD doses are from the ABWR DCD (Reference 7.1-1, Table 15.6-7).
The ABWR DCD does not provide LPZ doses. The site LPZ doses are obtained by multiplying the
DCD EAB doses by the ratio of LPZ χ/Q to DCD EAB χ/Q.
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Table 7.1-10 Doses for Main Steam Line Break, Equilibrium Iodine Activity
Time
(hr)

Location
EAB

0-2

LPZ

0-8

DCD Dose (Sv)

Site Dose (rem)

χ/Q Ratio

Whole Body

Thyroid

(Site/DCD)

Whole Body

Thyroid

6.2E-04

2.6E-02

5.97E-02

3.7E-03

1.6E-01

4.60E-03

2.9E-04

1.2E-02

2.9E-04

1.2E-02

2.5

30

8-24
24-96
96-720
Total
Regulatory Limit (NUREG-0800, Subsection 15.6.4)
Note:
DCD doses are from the ABWR DCD (Reference 7.1-1, Table 15.6-7).
The ABWR DCD does not provide LPZ doses. The site LPZ doses are obtained by multiplying the
DCD EAB doses by the ratio of LPZ χ/Q to DCD EAB χ/Q.
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Table 7.1-11 Doses for Loss-of-Coolant Accident
Time
(hr)

Location

DCD Dose (Sv)

Site Dose (rem)

χ/Q Ratio

Whole Body

Thyroid

(Site/DCD)

Whole Body

Thyroid

EAB

0-2

4.1E-02

1.9E+00

5.97E-02

2.4E-01

1.1E+01

LPZ

0-8

1.0E-02

3.1E-01

4.04E-02

4.0E-02

1.3E+00

8-24

8.0E-03

2.0E-01

5.28E-02

4.2E-02

1.1E+00

24-96

1.1E-02

7.9E-01

9.43E-02

1.0E-01

7.5E+00

96-720

9.0E-03

1.1E+00

2.18E-01

2.0E-01

2.4E+01

Total

3.8E-02

2.4E+00

3.8E-01

3.4E+01

25

300

Regulatory Limit (10 CFR 100.11)
Note: DCD doses are from the ABWR DCD (Reference 7.1-1, Table 15.6-13)
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Table 7.1-12 Doses for Cleanup Water Line Break Outside Containment
Time
(hr)

Location
EAB

0-2

LPZ

0-8

DCD Dose (Sv)

Site Dose (rem)

χ/Q Ratio

Whole Body

Thyroid

(Site/DCD)

Whole Body

Thyroid

2.8E-03

3.0E-01

3.57E-03

1.0E-03

1.1E-01

2.75E-04

7.7E-05

8.3E-03

7.7E-05

8.3E-03

25

300

8-24
24-96
96-720
Total
Regulatory Limit (10 CFR 100.11)
Notes:
DCD doses are from the ABWR DCD (Reference 7.1-1, Table 15.6-18).
The DCD does not provide LPZ doses. The site LPZ doses are obtained by multiplying the DCD
EAB doses by the ratio of LPZ χ/Q to DCD EAB χ/Q.
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Table 7.1-13 Doses for Fuel Handling Accident
Time
(hr)

Location
EAB

0-2

LPZ

0-8

DCD Dose (Sv)

Site Dose (rem)

χ/Q Ratio

Whole Body

Thyroid

(Site/DCD)

Whole Body

Thyroid

1.2E-02

7.5E-01

5.97E-02

7.2E-02

4.5E+00

4.60E-03

5.5E-03

3.4E-01

5.5E-03

3.4E-01

6

75

8 -24
24-96
96-720
Total
Regulatory Limit (NUREG-0800, Subsection 15.7.4)
Note:
DCD doses are from the ABWR DCD (Reference 7.1-1, Table 15.7-11).
The DCD does not provide LPZ doses. The site LPZ doses are obtained by multiplying the DCD
EAB doses by the ratio of LPZ χ/Q to DCD EAB χ/Q.
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Table 7.1-14 Summary of Design Basis Accident EAB Doses
Site Dose (rem)
DCD
Section

Accident

Dose Limit (rem)

Whole
Body

Thyroid

TEDE

Whole
Body

Thyroid

5.6E-03

2.9E-01

1.4E-02

2.5

30

15.6.2

Failure of Small Lines
Carrying Primary Coolant
Outside Containment

15.6.4

Main Steam Line Break

-

-

-

-

-

Preexisting Iodine Spike

7.8E-02

3.0E+00

1.7E-01

25

300

Equilibrium Iodine Activity

3.7E-03

1.6E-01

8.4E-03

2.5

30

15.6.5

Loss-of-Coolant Accident

2.4E-01

1.1E+01

5.9E-01

25

300

15.6.6

Cleanup Water Line Break
Outside Containment

1.0E-03

1.1E-01

4.2E-03

25

300

15.7.4

Fuel-Handling Accident

7.2E-02

4.5E+00

2.1E-01

6

75

Notes:
The site doses and dose limits are taken from Tables 7.1-8 to 7.1-13.
The dose limits are from either NUREG-0800 or 10 CFR 100.11, as indicated in Tables 7.1-8 to
7.1-13.
Preexisting Iodine Spike and Equilibrium Iodine Activity are subsets of Main Steam Line Break.
All accidents meet the 10 CFR 50.34(a)(1)(ii) dose limit of 25 rem TEDE.
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Table 7.1-15 Summary of Design Basis Accident LPZ Doses
Site Dose (rem)
DCD
Section

Accident

Dose Limit (rem)

Whole
Body

Thyroid

TEDE

Whole
Body

Thyroid

4.3E-04

2.2E-02

1.1E-03

2.5

30

15.6.2

Failure of Small Lines
Carrying Primary Coolant
Outside Containment

15.6.4

Main Steam Line Break

-

-

-

-

-

Preexisting Iodine Spike

6.0E-03

2.3E-01

1.3E-02

25

300

Equilibrium Iodine Activity

2.9E-04

1.2E-02

6.4E-04

2.5

30

15.6.5

Loss-of-Coolant Accident

3.8E-01

3.4E+01

1.4E+00

25

300

15.6.6

Cleanup Water Line Break
Outside Containment

7.7E-05

8.3E-03

3.2E-04

25

300

15.7.4

Fuel Handling Accident

5.5E-03

3.4E-01

1.6E-02

6

75

Notes:
The site doses and dose limits are taken from Tables 7.1-8 to 7.1-13.
The dose limits are from either NUREG-0800 or 10 CFR 100.11, as indicated in Tables 7.1-8 to
7.1-13.
Preexisting Iodine Spike and Equilibrium Iodine Activity are subsets of Main Steam Line Break.
All accidents meet the 10 CFR 50.34(a)(1)(ii) dose limit of 25 rem TEDE.
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7.2 Severe Accidents
As stated in NUREG-1555, “Severe accidents are those involving multiple failures of
equipment or function and, therefore, the likelihood of occurrence is lower for severe
accidents than for Design Bases Accidents, but the consequences of such accidents
may be higher.” Because the probability of a severe accident is very low for the ABWR,
severe accidents are not part of the design basis for the plant. However, NRC
requires, in its Policy Statement on Severe Reactor Accidents Regarding Future
Designs and Existing Plants (50 FR 32138), the completion of a probabilistic risk
assessment (PRA) for severe accidents for new reactor designs. This requirement is
codified under 10 CFR 52.47.
GE completed a PRA as part of the Standard Safety Analysis Report (SSAR),
Amendment 35 for the ABWR design (Reference 7.2-1). The ABWR design was
prepared as part of GE’s application for design certification. NRC reviewed the ABWR
design and the review was documented in NUREG-1503 (Reference 7.2-2). NRC has
certified the ABWR design, concluding that the ABWR is of a robust design, and that
the design meets NRC’s safety goals.
The GE PRA for the ABWR established a containment event tree that defined the
possible end states of the containment following a severe accident. These end states
can logically be grouped to produce 10 source term categories that represent the entire
suite of potential severe accidents. An accident frequency was assigned to each of the
10 source term categories.
GE then used the CRAC-2 (Calculations of Reactor Accident Consequences,
Reference 7.2-3) code to model the environmental consequences of the severe
accidents using the generic meteorology, population, and evacuation characteristics
as described in Section 19E.3 of the Standard Safety Analysis Report (Reference 7.21). CRAC-2 is a revision of the CRAC program developed in support of NRC’s Reactor
Safety Study (often referred to as WASH-1400) to assess the risk from potential
accidents at nuclear power plants.

7.2.1 STP-Specific Analysis
STPNOC has updated the generic analysis by including site-specific characteristics of
the STP site. The purpose of this STP-specific analysis is two fold: 1) to disclose the
impacts of severe accidents, and 2) to support the severe accident mitigation
alternatives (SAMA) analyses presented in Section 7.3.
To evaluate site-specific consequences of severe accidents, STPNOC used the
MACCS2 (MELCOR Accident Consequence Code System, Version 2) computer code,
which was developed by NRC for this purpose (Reference 7.2-4). The pathways
modeled include external exposure to the passing plume, external exposure to
material deposited on the ground, inhalation of material in the passing plume or
resuspended from the ground, and ingestion of contaminated food and surface water.
The MACCS2 code primarily addresses the dose from the air pathway, but also
calculates the dose from surface runoff and deposition on surface water. The
MACCS2 code also evaluates the extent of contamination.
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To assess human health impacts from severe accidents, STPNOC determined the
collective dose to the 50-mile population, the number of late cancer fatalities, and the
number of early fatalities associated with a severe accident. A 50-mile circular area is
the standard range used in modeling consequences to the offsite population from an
airborne release. Economic costs were also determined, including the cost of
emergency response actions and long-term protective actions. Emergency response
costs include compensation for evacuees and relocated people who are removed from
their homes as a result of radiation exposure during the course of the accident (food,
housing, transportation, and lost income). Longer-term protective action costs within
a 50-mile radius include:


Costs of interdiction of farms, residences, and food



Decontamination of farm and residential land



Permanent condemnation of residential and farm land, milk, and crops

Five files provide input to a MACCS2 analysis. The first three are as follows:






ATMOS provides data to track the material released to the atmosphere as it is
dispersed and deposited. The calculation uses a Gaussian plume model.
Important inputs in this file include the core inventory, release fractions, and
geometry of the reactor and associated buildings. To the extent possible, the input
data are the same as those in the GE CRAC-2 input files in the generic probabilistic
risk assessment.
EARLY provides inputs to calculations regarding exposure in the time period
immediately following the release. Important site-specific information includes
emergency response information such as evacuation time.
CHRONC provides data for calculating long-term impacts and economic costs and
includes region-specific data on agriculture and economic factors.

The following MACCS2 files access:



A meteorological file, which uses actual STP meteorological monitoring data.
A site characteristics file that is built using SECPOP2000 (Reference 7.2-5).
SECPOP2000 incorporates 2000 census data for the 50-mile region around the
STP site. For this analysis, the census data were modified to include transient
populations and were projected to the year 2060. All releases are modeled as
occurring at ground level.

The results of the MACCS2 analysis and accident frequency information from GE
(Reference 7.2-6) were used to determine risk, which is the product of the frequency
of an accident and the consequences of the accident. The sum of the accident
frequencies is known as the core damage frequency and includes only internally
initiated events. Externally initiated events, and their associated small contribution to
risk, are described in FSAR Section 19.4. Core damage frequencies and nuclide
7.2-2
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release fractions for each release category are given in Table 7.2-1. The consequence
can be either collective radiation dose or economic cost. Dose-risk is the product of
the radiation dose and the accident frequency. Because the ABWR’s severe accident
analysis addressed a suite of accidents, the individual risks are added to provide a total
risk. The same process was applied to estimating cost-risk. Therefore, risk can be
reported as person-rem per reactor year or dollars per reactor year.

7.2.2 Consequences to Population Groups
The pathway consequences to population groups including air pathways, surface
water, and groundwater pathways are discussed in the following sections. The
presence of threatened and endangered species and federally designated critical
habitat are discussed in Subsections 2.4.1 and 2.4.2. The impacts on threatened and
endangered species due to the previously calculated radiation exposure levels are
discussed in Subsection 5.4.4. The all pathways (water + air), water ingestion, and air
pathways dose-risks for each of the three years of meteorology are presented by
source term category in Table 7.2-2.

7.2.2.1 Air Pathways
Each of the accident categories was analyzed with MACCS2 to estimate population
dose, number of early and latent fatalities, cost, and farm land requiring
decontamination. The analysis assumed that 95% of the 10-mile population was
evacuated following declaration of a general emergency. People that do not evacuate
remain at their residences and are exposed as if they are going about their normal
activities. For each accident category, the risk for each analytical endpoint was
calculated by multiplying the analytical endpoint by the accident category frequency
and adding across all accident categories. The results are provided in Table 7.2-3.

7.2.2.2 Surface Water Pathways
People can be exposed to radiation when airborne radioactivity is deposited onto the
ground and runs off into surface water or is deposited directly onto surface water. The
exposure pathway can be from drinking the water, submersion in the water
(swimming), undertaking activities near the shoreline (fishing and boating), or ingestion
of fish or shellfish. For the surface water pathway, MACCS2 only calculates the dose
from drinking the water. The maximum MACCS2 severe accident dose-risk to the 50mile population from drinking the water is 3.4 × 10-4 person-rem per year of ABWR
operation. This value is included in the air pathways dose (Table 7.2-1) and is the sum
of all accident category risks.
Surface water bodies within the 50-mile region of the STP site that are accessible to
the public include the Colorado River, the Gulf of Mexico, and other smaller water
bodies. In NUREG-1437, the NRC evaluated doses from the aquatic food pathway
(fishing) for the current nuclear fleet of reactors (Reference 7.2-7). For sites
discharging to small rivers, the NRC evaluation estimated the uninterdicted aquatic
food pathway dose risk as 0.4 person-rem per reactor year. For sites near large water
bodies, values ranged from 270 person-rem per reactor year (Hope Creek on
Delaware Bay) to 5500 person-rem per reactor year (Calvert Cliffs on Chesapeake
Bay). Although the STP site is not specifically identified in this NUREG-1437 analysis,
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it would more likely fall between the small river analysis and the least impactive large
water body analysis (Hope Creek), given the STP site’s distance from nearby major
water bodies (6 to 10 miles). Actual dose-risk values would be expected to be much
less (by a factor of 2 to 10) due to interdiction of contaminated foods (Reference 7.27). Furthermore, because the ABWR atmospheric pathway doses are significantly
lower than those of the current nuclear fleet, it is reasonable to conclude that the doses
from surface water sources would be consistently lower than those reported above for
the surface water pathway.
Surface water pathways involving submersion in the water and undertaking activities
near the shoreline are not modeled by MACCS2. Neither does NUREG-1437 provide
specific data on submersion and shoreline activities. However, it does indicate that
these contributors to dose are much less than for drinking water and consuming
aquatic foods, especially at estuary sites.

7.2.2.3 Groundwater Pathways
Radioactivity released during a severe accident could enter the groundwater. ER
section 2.3.1.2 (and Figures 2.3.1-23 and 24) describes the groundwater flow path
from the STP site. Shallow aquifer water flows towards discharge points at a livestock
well and towards the Colorado River. The deep aquifer is separated from the shallow
aquifer by a 100-150 foot thick clay and silt layer. Groundwater in the deep aquifer
flows toward site production wells, thus precluding the potential for offsite migration.
Due to the separation of shallow and deep layers and the deep aquifer flow directions,
the latter layer does not affect potential offsite migration impacts.
NUREG-1437 evaluated the groundwater pathway dose, based on the analysis in
NUREG-0440, the Liquid Pathway Generic Study (LPGS) (Reference 7.2-8).
NUREG-0440 analyzed a core meltdown that is assumed to contaminate groundwater
that subsequently contaminates surface water. NUREG-1437 compares STP 1 & 2
groundwater pathway severe accident doses to the results of NUREG-0440; the STP
1 & 2 results are shown to be very much less than the LPGS value. NUREG-1437
concludes that the risk from groundwater releases is a small fraction of that from
atmospheric releases for sites such as STP.
The proposed location for STP 3 & 4 has the same groundwater characteristics as the
location for STP 1 & 2. The severe accident frequency for the ABWR (1.5x10-7 per
reactor year) is lower than that of STP 1 & 2 (1x10-5 per reactor year). Furthermore,
the ABWR has containment features which would mitigate and even prevent a core
meltdown from escaping the primary containment. These features include: the
containment having inert gas, a high density basaltic concrete below the vessel
(corium shield), and fusible plug valves that would allow the lower drywell to flood from
the suppression pool. Therefore, the risks from the STP 3 & 4 groundwater pathway
would not only be less than from the air pathways, but would be less than from the
existing units.

7.2-4

Severe Accidents

Rev. 12

STP 3 & 4

Environmental Report

7.2.3 Comparison to NRC Safety Goals
The ABWR SSAR (Reference 7.2-1) evaluates performance of the ABWR under
generic conditions to three safety goals: (1) individual risk goal, (2) societal risk goal,
and (3) radiation risk goal. These goals are defined in the following subsections.

7.2.3.1 Individual Risk Goal
The risk to an average individual in the vicinity of a nuclear power plant of experiencing
a prompt fatality resulting from a severe reactor accident should not exceed one-tenth
of one percent (0.1%) of the sum of “prompt fatality risks” resulting from other accidents
to which members of the U.S. population are generally exposed. As noted in the
Safety Goals Policy statement (51 FR 30028), “vicinity” is defined as the area within
one mile of the plant site boundary. “Prompt Fatality Risks” are defined as the sum of
risks which the average individual residing in the vicinity of the plant is exposed to as
a result of normal daily activities (driving, household, chores, occupational activities,
etc.). For this evaluation, the sum of prompt fatality risks was taken as the U.S.
accidental death risk value of 36.9 deaths per 100,000 people per year (Reference
7.2-9).

7.2.3.2 Societal Risk Goal
The risk to the population in the area near a nuclear power plant of cancer fatalities that
might result from nuclear power plant operation should not exceed one-tenth of one
percent (0.1%) of the sum of the cancer fatality risks resulting from all other causes.
As noted in the Safety Goal Policy Statement (51 FR 30028), “near” is defined as within
10 miles of the plant. The cancer fatality risk was taken as 187.5 deaths per 100,000
people per year based upon National Center for Health Statistics and U.S. Census
Bureau data for 2002-2004 (Reference 7.2-9, Reference 7.2-10, Reference 7.2-11,
and Reference 7.2-12).

7.2.3.3 Radiation Dose Goal
The probability of an individual exceeding a whole body dose of 0.25 sievert at a
distance of one-half mile from the reactor shall be less than one in a million per reactor
year.
Table 7.2-4 provides the quantitative evaluation of these three safety goals, the
generic ABWR calculation of these risk values, and the STP-specific calculation of
these risk values.

7.2.4 Conclusions
The total calculated dose-risk to the 50-mile population from airborne releases from an
ABWR reactor at the STP site would be 0.0043 person-rem per reactor year (Table
7.2-1). This value is less than the value calculated by GE in the Technical Support
Document for the ABWR (Reference 7.2-6); 0.269 person-rem for 60 years plant life,
which is equal to 4.48 × 10-3 person-rem per reactor year), less than the population risk
for all current reactors that have undergone license renewal, and less than that for the
five reactors analyzed in NUREG-1150 (Reference 7.2-13), which range from 50 to
5,000 person-rem per reactor year for dose-risk. As reported in NUREG-1811
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(Reference 7.2-14), the lowest dose-risk for reactors currently undergoing license
renewal is 0.55 person-rem per reactor year.
Comparisons with the existing nuclear reactor fleet (Subsection 7.2.2.2) indicate that
risk from the surface water pathway is small. Under the severe accident scenarios,
surface water is primarily contaminated by atmospheric deposition. The ABWR
atmospheric pathway doses are significantly lower than those of the current nuclear
fleet. Therefore, it is reasonable to conclude that the doses from the surface water
pathway at STP 3 & 4 would be consistently lower than those reported in Subsection
7.2.2.2 for the current fleet.
The risks of groundwater contamination from a severe ABWR accident (see
Subsection 7.2.2.3) would be much less than the risk from currently licensed reactors.
Additionally, interdiction could substantially reduce the groundwater pathway risks.
For comparison, as reported in Section 5.4, the total collective dose from STP 3 & 4
normal airborne releases is expected to be 0.5 person-rem annually. As previously
described, dose-risk is dose times frequency. Normal operations have a frequency of
one. Therefore, the dose-risk for normal operations is 0.5 person-rem per reactor year.
Comparing this value to the severe accident dose-risk of 0.0043 person-rem per
reactor year indicates that the dose risk from severe accidents is approximately 0.9
percent of the dose risk from normal operations.
The probability-weighted risk of cancer fatalities (early and late) from a severe accident
for STP 3 or 4 is reported in Table 7.2-1 as 2.6 × 10-6 fatalities per reactor year. The
probability of an individual dying from any cancer from any cause is approximately 0.23
over a lifetime. Comparing this value to the 2.6 × 10-6 fatalities per reactor year
indicates that individual risk is 0.0011% of the background risk, which is less than 0.1%
of the background risk.
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Table 7.2-1 Core Damage Frequency and Release Fractions by Release Category
Nuclide Group Release Fraction
Release Category

Core Damage Frequency

Noble

I

Cs

NCL

1.34E-7

0.044

2.30E-05

2.30E-05

CASE1

2.08E-8

1

1.50E-07

1.30E-05

CASE2

<1.E-10 (taken as 1.E-10)

1

5.00E-06

5.00E-06

CASE3

<1.E-10 (taken as 1.E-10)

1

2.80E-04

2.20E-03

CASE4

<1.E-10 (taken as 1.E-10)

1

1.60E-03

1.60E-03

CASE5

<1.E-10 (taken as 1.E-10)

1

6.00E-03

5.30E-04

CASE6

<1.E-10 (taken as 1.E-10)

1

3.10E-02

7.70E-02

CASE7

3.91E-10

1

8.90E-02

9.90E-02

CASE8

4.05E-10

1

1.90E-01

2.50E-01

CASE9
1.70E-10
1
3.70E-01
NOTE: Releases for the nuclide groups not included above are negligible.

3.60E-01
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Table 7.2-2 All Pathways and Water Ingestion Severe Accident Dose-Consequences
All Pathways DoseConsequence
(person-rem)

Water Ingestion DoseConsequence
(person-rem)

Air Pathway DoseConsequence
(person-rem)

NCL

1.89E+04

3.59E+01

1.89E+04

Case 1

1.06E+04

2.03E+01

1.06E+04

Case 2

4.84E+03

7.80E+00

4.83E+03

Case 3

3.60E+05

3.43E+03

3.57E+05

Case 4

2.36E+05

2.50E+03

2.34E+05

Case 5

1.13E+05

8.27E+02

1.12E+05

Case 6

9.28E+05

1.20E+05

8.08E+05

Case 7

1.01E+06

1.54E+05

8.56E+05

Case 8

1.46E+06

4.07E+05

1.05E+06

Case 9

1.63E+06

5.62E+05

1.07E+06

NCL

2.01E+04

3.05E+01

2.01E+04

Case 1

1.14E+04

1.73E+01

1.14E+04

Case 2

5.20E+03

6.66E+00

5.19E+03

Case 3

3.33E+05

2.91E+03

3.30E+05

Case 4

2.00E+05

2.13E+03

1.98E+05

Case 5

1.02E+05

7.06E+02

1.01E+05

Case 6

8.16E+05

1.02E+05

7.14E+05

Case 7

8.98E+05

1.31E+05

7.67E+05

Case 8

1.31E+06

3.55E+05

9.55E+05

Case 9

1.44E+06

4.77E+05

9.63E+05

NCL

1.98E+04

2.81E+01

1.98E+04

Case 1

1.11E+04

1.59E+01

1.11E+04

Case 2

5.00E+03

6.13E+00

4.99E+03

Case 3

3.77E+05

2.69E+03

3.74E+05

Case 4

2.53E+05

1.96E+03

2.51E+05

Case 5

1.20E+05

6.50E+02

1.19E+05

Case 6

9.59E+05

9.42E+04

8.65E+05

Case 7

1.04E+06

1.21E+05

9.19E+05

Case 8

1.48E+06

3.18E+05

1.16E+06

Case 9

1.59E+06

4.40E+05

1.15E+06

Year of Meteorological
Data/ Source Term
Category
1997

1999

2000
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Table 7.2-3 Impacts to the Population and Land from Severe Accidents Analysis
Environmental Risk from Airborne Releases
Number of Fatalities
(per reactor year)
Land Requiring
Cost in Dollars Decontamination
(acres per reactor
(per reactor
year)
year)

Population
Dose-Risk
(person-rem per
reactor year)

Early

Late

1997

4.2 × 10-3

4.8 × 10-13

2.5 × 10-6

2.5

1.6 × 10-4

1999

4.2 × 10-3

4.4 × 10-13

2.5 × 10-6

2.2

1.6 × 10-4

2000

4.3 × 10-3

3.7 × 10-13

2.6 × 10-6

2.6

1.8 × 10-4

Year of
Meteorological
Data

NOTE: Bold print represents the highest value among the three years considered

Table 7.2-4 Comparison to NRC Safety Goals
Safety Risk
Prompt Fatality Risk
(individual 0-1 mile)
(deaths per reactor year)

Cancer Fatality Risk
(0-10 mile cancers)
(deaths per year per
reactor year)

Probability of
Exceeding 0.025 Sv
(25 Rem) at 0.5 mile
(per reactor-year)

1997

2.1 × 10-14

7.7 × 10-13

6.6 × 10-10

1999

1.9 × 10-14

8.5 × 10-13

6.9 × 10-10

2000

1.6 × 10-14

7.2 × 10-13

6.5 × 10-10

Safety Goal [1]

<3.7 × 10-7

<1.9 × 10-6

<1.0 × 10-6

Generic ABWR Analysis
[1]

2.2 × 10-13

1.3 × 10-12

<1.0 × 10-9

Year of Meteorological
Data

[1] Reference 7.2-1
NOTE: Bold print represents the highest value among the three years considered
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7.3 Severe Accident Mitigation Alternatives
As described in ER Section 7.2, GE performed a generic severe accident analysis for
the ABWR as part of the design certification process (Reference 7.3-1). ER Section
7.2 extends the GE generic severe accident analysis to examine STP 3 & 4 and
determined that the generic conclusions remain valid for STP 3 & 4. GE also submitted
an analysis of severe accident mitigation design alternatives (SAMDAs) and
determined that no potential mitigating design alternatives are cost-effective, that is,
appropriate mitigating measures are already incorporated into the ABWR design
(Reference 7.3-2). This section addresses whether there are cost-beneficial severe
accident procedural modifications that would need to be implemented for STP 3 & 4 to
mitigate the impacts from severe accidents.

7.3.1 SAMA Analysis Process
Design or procedural modifications that could mitigate the consequences of a severe
accident are known as severe accident mitigation alternatives (SAMAs). SAMAs are
somewhat broader than SAMDAs, which primarily focus on design changes and do not
consider procedural modifications. The GE analysis is a SAMDA analysis in which one
of the stated purposes is to support a conclusion that:
No further evaluation of severe accidents for the ABWR design, including
SAMDAs to the design, is required in any environmental report, environmental
assessment, environmental impact statement, or other environmental analysis
prepared in connection with issuance of a combined license for a nuclear power
plant referencing a certified ABWR design (Reference 7.3-2).
For an existing plant with a well-defined design and established procedural controls,
the normal evaluation process for identifying potential SAMAs includes four steps:
(1)

Define the base case —The base case is the dose-risk and cost-risk of a
severe accident before implementation of any SAMAs. A plant’s probabilistic
risk assessment is the primary source of data in calculating the base case.
The base case risks are converted to a monetary value to use for screening
SAMAs. ER Section 7.2 presents the base case for a single ABWR unit at
the STP site, without the monetary valuation step(which is discussed in
Section 7.3.3 below).

(2)

Identify and screen potential SAMAs —Potential SAMAs can be identified
from the plant’s Individual Plant Examination, the plant’s probabilistic risk
assessment, and the results of other plants’ SAMA analyses. This list of
potential SAMAs is assigned a conservatively low implementation cost based
on historical costs, similar design changes and/or engineering judgment, then
compared to the base case monetary screening value. SAMAs with higher
implementation cost than the base case are not evaluated further.

(3)

Determine the cost and net value of each SAMA — Each SAMA remaining
after Step 2 has a detailed engineering cost estimate developed using current
plant engineering processes. If the SAMA does not exceed the base case
screening value, Step 4 is performed.
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(4)

Determine the benefit associated with each remaining SAMA — Each SAMA
that passes the screening in Step 3 is evaluated using the probabilistic risk
assessment model to determine the reduction in risk associated with
implementation of the proposed SAMA. The reduction in risk benefit is then
converted to a monetary value and compared to the detailed cost estimate
developed in Step 3. Those SAMAs with reasonable cost-benefit ratios are
considered for implementation.

Since the GE analysis has shown that there are no additional cost-beneficial design
modifications, no further assessment of design modifications is required. In the
absence of an existing plant with established procedural controls, the STP SAMA
analysis thus is limited to determining the magnitude of plant-specific procedural
modifications that would be cost-effective. Determining the magnitude of cost-effective
procedural modifications is the same as “1. Define base case” for existing nuclear
units. The monetary value of the base case benefit is calculated by assuming the
current dose-risk of the unit could be reduced to zero and assigning a defined dollar
value for this reduction in risk. Any procedural change with a cost that exceeds the
benefit value would not be considered cost-effective.
The dose-risk and cost-risk results from the ER Section 7.2 analyses are converted to
monetary value in accordance with methods established in NUREG/BR-0184
(Reference 7.3-3). NUREG/BR-0184 presents methods for determining the value of
decreases in risk using four types of attributes: public health, occupational health,
offsite property, and onsite property. Any SAMAs in which the conservatively low
implementation cost exceeds the base case monetary value would not pass the
screening in Step 2. If the STP baseline analysis produces a monetary value of the
benefit that is below the cost expected for implementation of any SAMA, the remaining
steps of the SAMA analysis are not necessary.

7.3.2 ABWR SAMA Analysis
In the certification process, only design alternatives were of interest. The GE SAMDA
analysis is presented in the Technical Support Document for the ABWR (Reference
7.3-2). The monetary valuation of the averted cost-risk (defined as the monetary
valuation of reducing the base case core damage frequency to zero) was based solely
on the cumulative dose-risk over the 60-year life of the plant, assuming the NRCgenerated value of $1000 per person-rem. The resulting dose-risk was determined to
be 0.269 person-rem (4.48 × 10-3 person-rem per reactor year), so the averted costrisk was calculated to be $269. GE determined that no design change would be costeffective with this low value of averted cost-risk.
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7.3.3 Monetary Valuation of the STP 3 & 4 Cost-Risk
The principal inputs to the base case calculations are as follows:
Dose-risk

4.3 × 10-3 person-rem per reactor year (reported in
Table 7.2-1)

Cost-risk

2.6 dollars per reactor year (reported in Table 7.2-1)

Dollars per person-rem

$2000 (provided in NUREG/BR-0184)

Licensing period

40 years

Economic discount rate

7% and 3% (recommended in NUREG/BR-0184)

With these inputs, the monetary valuation of reducing the base case core damage
frequency to zero is presented in Table 7.3-1. The monetary valuation, known as the
maximum averted cost-risk, is conservative because no SAMA can reduce the core
damage frequency to zero.
The maximum averted cost-risk for a single ABWR at the proposed STP site is $6,900.
Even with a conservative 3% discount rate, the valuation of the averted risk is only
approximately $12,500.
These values are higher than the GE generic analysis result of $269. However, the GE
analysis (Reference 7.3-2) used a different methodology that did not calculate a costrisk for each accident sequence, did not calculate net present value, and used $1000
per person-rem instead of $2000. If STPNOC were to perform the analysis described
in ER Section 7.2 using the GE methodology (Reference 7.3-2), the resulting dose-risk
value would be $258. This $258 value is approximately the same as the GE value.
Even using the STPNOC values, the results of the SAMDA analysis performed by GE
for the ABWR would not be affected; i.e., there still would be no cost-effective design
alternatives.
Due to the costs associated with processing administrative changes (including training
costs), administrative changes are likely to cost more than the maximum averted costrisk of $6,900 (or even $12,500). Furthermore, since administrative changes would
likely have a small impact on risk, the reduction in risk benefit of administrative
changes will likely be substantially less than the cost of the administrative changes.
Therefore, it may be concluded that administrative changes are not reasonable
SAMAs.
Evaluation of specific administrative controls will occur when the STP 3 & 4 design is
finalized and plant administrative processes and procedures are being developed. At
that time, appropriate administrative controls on plant operations would be
incorporated into the management systems for STP 3 & 4.
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Table 7.3-1 STP Maximum Averted Cost-Risk for one ABWR
Net Present Value (2007 dollars)
7% Discount
Rate

3% Discount
Rate

Offsite exposure cost

$66

$158

Offsite economic cost

$20

$48

Onsite exposure cost

$68

$140

Onsite cleanup cost

$2,300

$4,700

Replacement power cost

$4,400

$7,400

$6,900

$12,500

Approximate Total
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7.4 Transportation Accidents
A description of the methodology used to analyze the environmental impacts
associated with the transportation of radioactive materials, including accidents, is
provided in Subsection 5.11.2. The NRC has analyzed the transportation of
radioactive materials in its assessments of environmental impacts for the proposed
ESP sites at North Anna, Clinton, and Grand Gulf (References 7.4-1, 7.4-2, and
7.4-3). STPNOC has reviewed the NRC analyses for guidance in assessing
transportation impacts for the two proposed ABWR units at the STP site (Reference
7.4-1, 7.4-2, 7.4-3). As discussed in Subsection 5.11.1, transportation of radioactive
waste is enveloped by the analyses in [WASH 1238 and NUREG-75/038] and no
further analysis is required. STPNOC has prepared additional analyses of fuel
transportation effects.

7.4.1 Transportation of Unirradiated Fuel
Accident risks are calculated as a product of frequency and consequence. Accident
frequencies for transportation of fuel to future reactors are expected to be lower than
those used in the analysis in WASH-1238 (Reference 7.4-4), which forms the basis for
Table S-4 of 10 CFR 51.52, because of improvements in highway safety and security
since that document was written. Traffic accident, injury, and fatality rates have fallen
over the past 30 years. The consequences of accidents that are severe enough to
result in a release of unirradiated particles to the environment from advanced light
water reactors (LWR) fuels are projected to not be significantly different from those for
current generation LWRs. The fuel form, cladding, and packaging are similar to those
used in the LWRs analyzed in WASH-1238 (Reference 7.4-4). Consequently, as
described in NUREG-1811 (Reference 7.4-1), NUREG-1815 (Reference 7.4-2), and
NUREG-1817 (Reference 7.4-3), the risks of accidents during transportation of
unirradiated fuel to STP 3 & 4 would be expected to be smaller than the reference LWR
results listed in Table S-4.

7.4.2 Transportation of Spent Fuel
The RADTRAN 5 computer code was used to estimate impacts of transportation
accidents involving spent fuel shipments. RADTRAN 5 considers a spectrum of
potential transportation accidents, ranging from those with high frequencies and low
consequences (i.e., “fender benders”) to those with low frequencies and high
consequences (i.e., accidents in which the shipping container is exposed to severe
mechanical and thermal conditions).
The radionuclide inventory for the ABWR spent fuel after five years of decay has been
developed by GE. Previous NRC evaluations (References 7.4-1, 7.4-2, and 7.4-3)
have identified the radionuclides that are the dominant contributors to transportation
accident risks. The dominant radionuclides are similar regardless of the fuel type.
Based on a review of the NRC analyses, it was determined that the screening results
were appropriate to apply to the ABWR fuel inventory to simplify the RADTRAN 5
calculations. The spent fuel inventory used in this analysis for the ABWR is presented
in Table 7.4-1.
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Engineered shipping casks are used to transport spent fuel because of the radiation
shielding and accident resistance required by 10 CFR 71, “Packaging and
Transportation of Radioactive Material.” Spent fuel shipping casks must be certified as
Type B packaging systems, meaning they must withstand a series of severe
hypothetical accidents with essentially no loss of containment or shielding capability.
According to NUREG/CR-6672, Volume 1 (Reference 7.4-5), the probability of
encountering accident conditions that would lead to shipping cask failure is less than
0.01% (i.e., more than 99.99% of all accidents would result in no release of radioactive
material from the shipping cask). This analysis assumed that shipping casks for
advanced LWR spent fuels would provide mechanical and thermal protection of the
spent fuel cargo that is equivalent to that for current generation spent fuel.
The RADTRAN 5 accident risk calculations were performed using radionuclide
inventories per shipment for the spent fuel from the ABWR assuming 0.5 MTU per
shipment. The resulting risk estimates were multiplied by the expected annual spent
fuel shipments (MTU per year) to derive estimates of the annual accident risks
associated with spent fuel shipments from the ABWR. The amount of spent fuel
shipped per year was assumed to be equivalent to the annual discharge quantity: 42
MTU per year for an ABWR. (This discharge quantity has not been normalized to the
reference LWR. The normalized value is presented in Table 7.4-2.)
The release fractions for current generation LWR fuels were used to approximate the
impacts from the advanced LWR spent fuel shipments. This assumes that the fuel
materials and containment systems for the ABWR (i.e., cladding, fuel coatings) behave
similarly to current LWR fuel under applied mechanical and thermal conditions.
Using RADTRAN 5, the population dose from the released radioactive material was
calculated for five possible exposure pathways:
(1)

External dose from exposure to the passing cloud of radioactive material.

(2)

External dose from the radionuclides deposited on the ground by the passing
plume (the radiation exposure from this pathway was included even though
the area surrounding a potential accidental release would be evacuated and
decontaminated, thus preventing long-term exposures from this pathway).

(3)

Internal dose from inhalation of airborne radioactive contaminants.

(4)

Internal dose from resuspension of radioactive materials that were deposited
on the ground (the radiation exposures from this pathway were included even
though evacuation and decontamination of the area surrounding a potential
accidental release would prevent long-term exposures).

(5)

Internal dose from ingestion of contaminated food (the analysis assumed
interdiction of foodstuffs and evacuation after an accident; no internal dose
due to ingestion of contaminated foods was calculated).

A sixth pathway, external doses from increased radiation fields surrounding a shipping
cask with damaged shielding, was considered but was not included in the analysis. It
7.4-2
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is possible that shielding materials incorporated into the cask structures could become
damaged as a result of an accident. However, the loss of shielding events was not
included in this analysis because their contribution to spent fuel transportation risk is
much smaller than the dispersal accident risks from the five pathways listed above.
In addition, calculations were performed to assess the environmental consequences
of transportation accidents when shipping spent fuel from the STP site to a spent fuel
repository assumed to be at Yucca Mountain, Nevada. The shipping distances and
population distribution information for the route were the same as those used for the
“incident-free” transportation impacts analysis.
Table 7.4-2 presents unit (per MTU) accident risks associated with transportation of
spent fuel from the STP site to the proposed Yucca Mountain repository. The accident
risks are provided in the form of a collective population dose (i.e., person-rem over the
shipping campaign). The table also presents estimates of accident risk per reactor
year normalized to the reference reactor analyzed in WASH-1238 (Reference 7.4-4).
The transportation accident impacts were also calculated for the alternative sites
(Allens Creek, Limestone, Malakoff, and Parish) within the region of interest.
The risk to the public from radiation exposure was estimated using the nominal
probability coefficient for total detriment [730 fatal cancers, nonfatal cancers, and
severe hereditary effects per 1×106 person-rem from ICRP Publication 60 (Reference
7.4-6)] health effects per reference reactor year. These values are presented in Table
7.4-2. These estimated risks are quite small compared to the fatal cancers, nonfatal
cancers, and severe hereditary effects that would be expected to occur annually in the
same population from exposure to natural sources of radiation using the same linear,
no-threshold dose response model. Therefore, there will be negligible increases in
environmental risk effects as a result of accidents that may result from shipping spent
fuel from the STP site to a spent fuel disposal repository.

7.4.3 Conclusion
Based on these analyses, STPNOC concludes that the overall transportation accident
risks associated with spent fuel shipments from the proposed ABWR units at the STP
site are SMALL. This is consistent with the NRC conclusion regarding the risks
associated with transportation of spent fuel from current generation reactors presented
in WASH-1238 (Reference 7.4-4) and in Table S-4 of 10 CFR 51.52.

Transportation Accidents

7.4-3

Rev. 12

STP 3 & 4

Environmental Report

7.4.4 References

7.4-4

7.4-1

“Environmental Impact Statement for an Early Site Permit (ESP) at the
North Anna ESP Site, NUREG-1811,” December 2006.

7.4-2

“Environmental Impact Statement for an Early Site Permit (ESP) at the
Exelon ESP Site, NUREG-1815,” July 2006.

7.4-3

“Environmental Impact Statement for an Early Site Permit (ESP) at the
Grand Gulf ESP Site, NUREG-1817,” April 2006.

7.4-4

“Environmental Survey of Transportation of Radioactive Materials to and
from Nuclear Power Plants, WASH-1238,” December 1972.

7.4-5

“Reexamination of Spent Fuel Shipment Risk Estimates,” NUREG/CR6672, Volume 1, March 2000.

7.4-6

“Recommendations of the International Commission on Radiological
Protection, ICRP Publication 60,” ICRP (International Commission on
Radiological Protection), 1991.

Transportation Accidents

Rev. 12

STP 3 & 4

Environmental Report

Table 7.4-1 Radionuclide Inventory Used in Transportation Accident Risk
Calculations for the ABWR
Radionuclide

ABWR Inventory
Ci/MTU

Co-60

3630

Am-241

1440

Am-242m

33.2

Am-243

59.5

Ce-144

1.32 × 104

Cm-242

62.2

Cm-243

61.7

Cm-244

1.35 × 104

Cm-245

2.25

Cs-134

7.76 × 104

Cs-137

1.58 × 105

Eu-154

1.56 × 104

Eu-155

8270

Pm-147

3.13 × 104

Pu-238

1.09 × 104

Pu-239

427

Pu-240

852

Pu-241

1.35 × 105

Pu-242

3.19

Ru-106

2.29 × 104

Sb-125

7,170

Sr-90

1.06 × 105

Y-90

1.06 × 105

Ci/MTU = curies per metric ton uranium
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Table 7.4-2 Spent Fuel Transportation Accident Risks for the ABWR
MTU per
Reference
Reactor Year

Population Dose
(Person-Rem per
Reference Reactor
Year) [1]

Total Detrimental
Health Effects per
Reference Reactor
Year

5.15 × 10-8

29

1.50 × 10-6

1.09 × 10-9

Allens Creek

5.05 × 10-8

29

1.47 × 10-6

1.07 × 10-9

Limestone

5.32 × 10-8

29

1.54 × 10-6

1.13 × 10-9

Malakoff

5.21 × 10-8

29

1.51 × 10-6

1.10 × 10-9

Parish

5.75 × 10-8

29

1.67 × 10-6

1.22 × 10-9

Unit Population
Dose
(Person-Rem per
MTU) [1]

STP

Site

[1] Value presented is the product of probability and collective dose

7.4-6

Transportation Accidents

Rev. 12

STP 3 & 4

Environmental Report

7.5S Design Basis Accident or Severe Accident Impact on Other STP Units
Section 7.1 describes the impacts that a design basis accident would have at one of
the ABWR units (STP 3 or 4). Sections 7.2 and 7.3 describe the impacts and costs that
a severe accident would have at one of the ABWR units. This section describes (1) the
impacts that a design basis accident or severe accident at one of the ABWR units
would have on the other three onsite units (the other ABWR unit and STP 1 & 2); and
(2) the impacts that a design basis accident or severe accident at either STP 1 or 2
would have on the ABWR units. With a few exceptions, this section does not evaluate
the impacts of an accident at STP 1 on STP 2, or vice versa, because such an
evaluation is unrelated to STP 3 & 4.
There is no mechanism for fire or explosion by which one unit could affect other units.
FSAR Section 2.2S.3 evaluates potential accidents that could impact STP 3 & 4,
including those resulting in fires or explosions. That section demonstrates that STP 3
& 4 are located at a safe distance from chemical storage facilities for STP 1 & 2 and
therefore are not at risk to impacts from explosions, fires, or release of toxic chemicals
from STP 1 & 2. As further discussed in FSAR Section 2.2S.3, the chemicals used at
STP 3 & 4 are similar to the chemicals used in STP 1 & 2 and would not be stored any
closer than the determined safe distances from explosions, fires, or release of toxic
chemicals to STP 1 & 2 and STP 3 & 4. Furthermore, each of the ABWR units is
designed to withstand or achieve safe shutdown in the event of fires, explosions, and
toxic gases originating at that unit; therefore, each would be able to withstand such
events originating at the other ABWR unit. Additionally, design features of the ABWR
and STP 1 & 2 would mitigate other types of indirect impacts. For example, in the event
of a power disruption caused by the accident at one unit, the emergency diesel
generators at the other units can be started to ensure that the other units have
sufficient electrical power to provide for and maintain safe shutdown of the other units.
Therefore, this section evaluates a scenario in which airborne radioactivity released
from a design basis accident or severe accident at an affected unit (the unit at which
the initiating accident occurs) may result in an accident or service disruption at an
unaffected unit (a unit other than that at which the initiating accident occurs). A service
disruption would entail a delay in returning the unaffected units to service as a result
of repair, refurbishment, decontamination, or corrective action. The evaluation
considers whether exposures could interrupt safe shutdown of an unaffected unit by
either interfering with operator actions or by interfering with or damaging equipment
with a safety function. Additionally, this evaluation discusses the environmental
impacts and quantifies the potential cost of the temporary loss of use of one of the
unaffected units, analogously to that of the affected unit, as described in Section 7.3.

7.5S.1 Background on Impact Mitigation and Prevention
As discussed below, various factors at an unaffected unit mitigate or prevent the
impacts from a radiological accident at the affected unit. These include the warning
time that the unaffected unit receives of an accident, the ability to place the unaffected
unit into a safe shutdown condition, control room habitability, and shielding to
personnel and equipment from the plant design.
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Plant design and procedures provide protection for operators. Control room habitability
systems are designed to protect the control room during an accident and include
missile protection, radiation shielding, radiation monitoring, air filtration and ventilation
systems, and fire protection. 10CFR50, Appendix A, General Design Criterion (GDC)
19 specifies a 5 rem control room operator dose limit for releases from a design basis
accident at that unit. If this dose were to be exceeded within the control room during a
severe accident, operators could be protected with additional measures, such as
donning a SCBA (self contained breathing apparatus) and limiting exposure time.
Additionally, once a plant is shut down, stable, and in long term decay heat removal,
operator action is not continually necessary to maintain the plant in a safe shutdown
condition. Once a stable cool down rate has been established, operator adjustments
are no longer required to maintain the plant in a stable safe shutdown condition.
Therefore, at that time, the operators could be evacuated from the control room if
necessary.
An important factor in mitigating and preventing major impacts at an unaffected unit is
the warning time that an operator of that unit receives of an accident at the affected
unit. With sufficient warning time prior to radioactive releases from the affected unit, the
unaffected units can be put into a safe shutdown mode. Additionally, in the event of a
design basis accident or severe accident, non-essential site personnel could be
evacuated in keeping with site emergency procedures.
A unit can be put into a hot shutdown condition, in which the reactor is completely
shutdown, within minutes. Cooling operations can be commenced shortly after hot
shutdown. After about 3 hours, the reactor will be in a stable long-term decay heat
removal condition. Once long term decay heat removal is established the operations
staff will adjust the cooling systems to establish a stable cool down rate. After that time,
operator action is not necessary to maintain the plant in a safe shutdown condition. If
the time increment between the onset of the accident and the airborne radioactivity
release at the affected unit is longer than the time it takes to place the reactor into a
stable long-term decay heat removal condition (approximately 3 hours), then there
would be no impact on safe shutdown of an unaffected unit. Once the unaffected units
are in safe shutdown, a release from the affected unit would not adversely impact
maintenance of that safe shutdown condition because, as described below, the
equipment can withstand the doses associated with the release without loss of safety
function.
Equipment can inherently withstand large radiation doses from an accident, and plant
design features, such as shielding, provide additional protection. For example, the
concrete of the containment structure provides substantial shielding and the
containment is sealed, thus preventing the intrusion of airborne radioactivity to
equipment within containment. The concrete in other concrete buildings also would
provide some shielding to equipment. Equipment can also withstand the release of
radioactive material from accidents. For example, FSAR Section 2.2S.3.1.7 explains
that safety-related structures, systems, and components for the ABWR are designed
to withstand the effects of radiological events and the consequential releases from
design basis accidents.
7.5S-2
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Section 7.5S.4 below discusses the expected doses at the exterior of the unaffected
units resulting from the evaluated accidents, and demonstrates that the structures and
equipment in the unaffected units would still be able to perform their safety function
given such doses.

7.5S.2 Evaluation of Impacts of Design Basis Accidents on Safe Shutdown of Other
Units
Design Basis Accidents Originating in STP 3 or 4
Section 7.1 provides STP 3 & 4 Exclusion Area Boundary doses that would result from
design basis accidents at either STP 3 or 4. FSAR Section 15.6 demonstrates that
doses in the control room would be within the regulatory limit of 5 rem during a design
basis accident at that same unit. The dose at the control room of the unaffected ABWR
would also be within the regulatory limit of 5 rem during a design basis accident at the
affected ABWR unit because the design and protection of the control rooms are
identical. The control room dose at STP 1 & 2 would be similar in magnitude to the
doses experienced at the unaffected ABWR unit control room because of the
protection of the control room habitability systems at STP 1 & 2, which are required to
satisfy the requirements of GDC 19 similar to STP 3 & 4. In fact, the doses would likely
be less due to the larger distance between the affected unit and STP 1 & 2 than the
affected unit and the other ABWR. Therefore, the doses experienced at the control
rooms of STP 1 & 2 or the unaffected ABWR unit from a design basis accident at either
STP 3 or 4 would not prevent the operators from completing safe shutdown of the
unaffected units.
As discussed below in Section 7.5S.4, equipment can withstand severe accident
doses without loss of function. Therefore, a design basis accident at STP 3 or 4 would
not have an impact on the safe shutdown of STP 1 & 2 and the other ABWR unit.
Design Basis Accidents Originating in STP 1 or 2
As described in FSAR Section 2.2S.3.1.7, radiological releases from a design basis
accident at STP 1 & 2 would not threaten the safety of STP 3 & 4. As noted previously,
control room habitability systems can detect and protect control room personnel from
airborne radioactivity. Therefore, a design basis accident at STP 1 or 2 would not
cause the operators at STP 3 & 4 to exceed the 5 rem limit in GDC 19 and would not
prevent the operators from completing safe shutdown of the ABWR units.
FSAR Section 2.2S.3.1.7 also states that safety related structures, systems, and
components for the ABWR have been designed to withstand the effects of airborne
releases from a design basis accident at the ABWR that would bound the airborne
release from either STP 1 or 2. Therefore, a design basis accident at STP 1 or 2 would
not have an impact on the safe shutdown of STP 3 & 4.
In summary, a design basis accident at any affected unit would not impact the safe
shutdown of an evaluated unaffected unit.
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7.5S.3 Evaluation of Impacts of Severe Accidents on Safe Shutdown of Other Units
Severe Accidents Originating in STP 3 or 4
Section 7.2 describes the offsite dose and cost risks that could accompany a severe
accident at either STP 3 or 4. A number of accident sequences, each of which
represents a broader family of accidents, are analyzed for such an accident class. For
the ABWR, ten accident sequences are analyzed for internally initiated events. The
sum of the frequencies of occurrence for each of the ten accident sequences, which
are shown in Table 7.2-1, is the core damage frequency (CDF). The CDF of an ABWR
for internal events is 1.6 x10-7 per year.
However, not all core damage events result in a large release (i.e., the containment is
able to prevent the release of significant amounts of radioactivity to the environment).
Absent a large release, there would be no impact on the safe shutdown of the
unaffected units. In general, the large release frequency (LRF) for the ABWR for
internal events is about 2.2 x 10-8 per year. Furthermore, most of the LRF consists of
a release which has been scrubbed by the suppression pool water and passes through
the Containment Overpressure Protection System. The LRF for a release that has not
been scrubbed is 1.0 x 10-9 per year.
Externally initiated events, and their associated small contribution to risk, are
described in FSAR Section 19.4 and 19.6, which in turn incorporate by reference the
associated sections of the ABWR DCD. As stated in the Final Safety Evaluation Report
for the ABWR (NUREG-1503):
Although direct comparison of external-event results to [the Commission’s
safety goals] is not possible, the ABWR design has significant margins above
the design bases for seismic, fire, and internal flood-initiating events and,
where computed, has low estimated core damage frequencies from these
bounding analyses. The staff believes that the ABWR design meets the
Commission's safety goals.
As discussed previously, operators with sufficient warning of an accident at an affected
unit can safely shutdown an unaffected unit. The time increment from general
emergency warning time until the first release of radioactivity to the environment for all
ten accident sequences is greater than the time required to put an unaffected unit into
a stable long-term decay heat removal condition. Therefore, any doses experienced at
the control rooms of STP 1 & 2 or the unaffected ABWR unit from a severe accident at
either STP 3 or 4 would not prevent the operators from completing safe shutdown of
the unaffected units. Additionally, as discussed below in Section 7.5S.4, equipment
can withstand the bounding radiation dose from a severe accident without loss of
function.
Severe Accidents Originating in STP 1 or 2
A similar analysis of representative accident sequences was performed for STP 1 & 2.
Nine representative sequences were analyzed, with a total CDF of 1.0x10-5 per year
and a Large Early Release Frequency (LERF) of 6.1x10-7 per year for internal and
7.5S-4
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external events. The time increment from general emergency warning time until the
first release of radioactivity to the environment for all nine representative sequences is
greater than the time required to put an unaffected unit into a stable long-term decay
heat removal condition. Therefore, any doses experienced at the control rooms of STP
3 or 4 from a severe accident at either STP 1 or 2 would not prevent the operators from
completing safe shutdown of the unaffected ABWR units. Additionally, as discussed
below in Section 7.5S.4, equipment can withstand the bounding radiation dose from a
severe accident without loss of function.
In summary, a severe accident at any affected unit would not impact the safe shutdown
of an evaluated unaffected unit.

7.5S.4 Evaluation of Impacts of Design Basis Accidents and Severe Accidents on
Equipment Function
Equipment at the unaffected units would continue to function under the accident
scenario considered above in Sections 7.5S.2 and 7.5S.3 that results in the highest
radiation dose. The accident with the highest radiation dose is an Induced Steam
Generator Tube Rupture (ISGTR) at STP 1 or 2, which is characterized by a low CDF
of 6.1x10-7 per year.
The ISGTR is initiated by a loss of offsite power (LOOP) that is not recoverable prior
to fuel damage in the affected unit. All emergency diesel generators are assumed to
also fail and are not able to be recovered. The turbine driven auxiliary feedwater pump
likewise is assumed to fail and is also not able to be recovered.
Exposures at an unaffected ABWR unit resulting from severe accident releases from
this accident sequence were calculated using the MACCS2 code. That code is
described in Section 7.2, and was used there to calculate offsite dose and cost risks
from severe accidents. Only the code’s early release phase was exercised for this
analysis, i.e., short-term doses to personnel and equipment during the release plume
passage were calculated. This is the period of concern relative to safe shutdown of the
unaffected units and onsite contamination.
The STP 1 & 2 ISGTR accident sequence results in an estimated worst case dose at
STP 3 & 4 of up to 2,500 rad to air. This calculated exposure is without any shielding,
and is cumulative over the entire duration of the early airborne releases. The
meteorology is also conservatively assumed to be at the 95% level, meaning that 95%
of the time actual weather conditions would lead to less exposure at that location.
Equipment at the unaffected units can withstand this bounding radiation dose and
continue to properly function. As discussed in the STP 1 & 2 Design Criteria for
Equipment Qualification Program (Reference 7.5S-1), an environment with exposures
of less than 1x105 rad is considered to be a mild environment and does not require any
special qualification requirements to ensure equipment function. Thus, equipment
installed at the STP units can withstand 1x105 rad of radiation exposure without any
impact on equipment functionality. As discussed above, the bounding radiation dose
for the evaluated accidents is 2,500 rad, which is significantly less than the radiation
level that would impact equipment functionality. Therefore, all equipment necessary to
Design Basis Accident or Severe Accident Impact on Other STP Units
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complete safe shutdown of the unaffected units would be able to operate as designed
without any degradation to its functional capabilities for the exposure levels associated
with the airborne release from the accidents evaluated above.

7.5S.5 Economic Impacts of a Temporary Shutdown of the Unaffected Units
The potential economic impacts from an accident at an affected unit on an unaffected
unit are quantified by monetizing the onsite exposure and cleanup costs at the
unaffected units together with replacement power costs from an outage at the
unaffected units. The calculations are analogous to those in Section 7.3 (using the
same methodology as described there unless otherwise noted) for an accident and
attendant impacts from a single affected unit.
The principal inputs to the analysis are the severe accident CDF, the outage period of
the other site units, and the economic discount rate (7 percent and 3 percent are NRC
precedents established by NUREG/BR-0184). With these inputs, monetized impacts
per unaffected unit are presented in Tables 7.5S-1 and 7.5S-2 for an event at one of
the existing units (STP 1 & 2) and at one of the ABWR units (STP 3 & 4), respectively.
A design basis accident would have much lower releases associated with the accident
compared to a severe accident, resulting in much lower contamination levels that
would be bounded by the evaluation for a severe accident. Therefore, only the severe
accident CDFs were considered to produce a long term outage period from the
associated cleanup and refurbishment of equipment.
Unlike in Section 7.3, where an accident at one unit could result in offsite impacts due
to radiation releases from that unit, no releases or offsite impacts would result from the
unaffected units. In order to determine the economic impact of a temporary shutdown
in the unaffected units, the methodology used for the affected unit is conservatively
applied here to all unaffected units.
The onsite cleanup cost includes cleanup and decontamination of the unaffected units.
The cleanup of these units, unlike for the affected unit (as analyzed in Section 7.3), is
based on recovering the units for restart. Recoverable cleanup costs have been
estimated as 30% of the non-recoverable cleanup costs (as included in the Section 7.3
initiating unit costs) for BWR units (STP 3 & 4) and 26% for PWR units (STP 1 & 2)
(Reference 7.5S-2); 30% is conservatively used here for all units. Those costs are
based on cleanup of a small LOCA (loss of cooling accident) which results in a
moderately contaminated containment building; applying these costs to units which
would not have internal releases but instead can be contaminated by external releases
from the initiating unit is conservative.
It is expected that the unaffected units could be restarted within months. However, it
took 6 years to restart Three Mile Island Unit 1 (TMI-1) after the accident at TMI-2. It
should be noted that cleanup and refurbishment were not the driving actions for the
restart delay. Instead, the restart awaited application and approval of lessons learned
from the TMI-2 accident. This analysis assumes that the unaffected unit with the same
design of the affected unit would be shutdown for 6 years for cleanup, refurbishment,
and application and approval of lessons learned. The analysis assumes that the other
two unaffected units would be shutdown for 2 years for cleanup and refurbishment.
7.5S-6
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The cost of repairs and refurbishment at the unaffected units was estimated at $1,400
per hour of outage duration, which is $1,000 per hour escalated to the calculation basis
year (Reference 7.5S-2), and is included in the onsite cleanup cost. If Tables 7.5S-1
and 2 were based on 6 months of outage rather than 6 years, the total costs would be
40-45% (depending on discount rate) of those indicated in the tables. Almost all of that
decrease would be due to the decrease in replacement power cost.
NRC suggests that a typical short-term replacement power cost (i.e., power plant that
will be restarted) for a 910 MWe power plant is $310,000 per day (Reference 7.5S-2).
That value, scaled to the STP power levels, replaced the present value in the
replacement power cost calculation of Section 7.3 for this analysis.
The monetized impacts for an accident at STP 3 or 4 affecting another unit are very
low, as shown in Table 7.5S-2. The cost at a 7 percent discount rate at the other ABWR
unit would be approximately $3,000 and the cost at STP 1 or 2 would be approximately
$1,800 per unit. Even at a 3 percent discount rate, the cost at the other ABWR unit
would be approximately $4,500 and the cost at STP 1 or 2 would be approximately
$3,000 per unit. These costs are less than half of the costs of an accident at the
affected unit. The Section 7.3 conclusion that there is no cost-effective ABWR
operation design change holds for the mitigation of impacts at other site units.
The monetized risk-based impacts from an accident at STP 1 or 2 on the ABWR units
are larger than the impacts from an ABWR initiated accident case, due to the larger
CDF of the existing units. The monetized impact cost to an ABWR unit from a large
severe accident release at one of the existing units is shown in Table 7.5S-1. The cost
at a 7 percent discount rate at the ABWR units would be approximately $110,000 per
unit, and at a 3 percent discount rate would be approximately $170,000 per unit. None
of the severe accident mitigation design alternatives considered for the ABWR would
be cost effective and mitigate the potential impacts (contamination and down time)
from a large release severe accident at the existing units (Reference 7.5S-3).

7.5S.6 Conclusions
As demonstrated above, a design basis accident or a severe accident at the affected
unit would not prevent the unaffected units from safely shutting down. Additionally, all
equipment necessary to complete safe shutdown of the unaffected units would be able
to operate as designed without any degradation to its functional capabilities for the
exposure levels associated with the airborne release from the accidents evaluated.
Therefore, the accident scenarios would not result in any incremental environmental
impacts attributable to the unaffected units beyond those evaluated in Sections 7.1 and
7.2.
Furthermore, even if it is arbitrarily postulated that a severe accident in the affected unit
could cause a simultaneous severe accident in each of the unaffected units, the
cumulative environmental impacts would still be SMALL. In such a scenario, the
releases of radioactivity from all four units would be approximately four times the
release from an individual unit. However, even if the environmental impacts (risks)
discussed in Section 7.2.4 for an accident originating in one of the ABWR units were
to be multiplied by a factor of four, the environmental risks would still be insignificant.
Design Basis Accident or Severe Accident Impact on Other STP Units
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For example, the cumulative risk from all four units would be about 0.017 personrem/year (i.e., 4 x 0.0043 person-rem per reactor year), which is more than a factor of
ten less than the cumulative dose risk from normal operation (about 0.5 person-rem
per reactor year). Furthermore, the risk of cancer from such an accident scenario
would be about 0.0044% of the background risk (i.e., four times 0.0011% of the
background risk). This value is well below the 0.1% value specified in the
Commission's Safety Goal Policy Statement.
As discussed in Section 7.5S.3, the LERF for Units 1 and 2 is approximately 30 times
greater than the LRF for Units 3 and 4. However, even if the risk-based values in the
previous paragraph were to be multiplied by a factor of 30, the resulting dose risk would
be equivalent to the cumulative dose risk from normal operation and the resulting
cancer risk would be equivalent to the Commission’s Safety Goal. Therefore, the
environmental impact from such a scenario would be SMALL.
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Table 7.5S-1 Monetized Impacts for an Accident at STP 1 or 2 per Unaffected Unit.
STP 3 or 4 Impacts
7 Percent
Discount Rate

3 Percent
Discount Rate

Onsite exposure cost

$5,569

$10,355

Onsite cleanup cost

$61,900

$108,526

Replacement power cost

$42,727

$55,194

Total

$110,196

$174,075

Table 7.5S-2 Monetized Impacts for an Accident at STP 3 or 4 per Unaffected Unit.
STP 3 or 4 Impacts

STP 1 or 2 Impacts

7 Percent
Discount Rate

3 Percent
Discount Rate

7 Percent
Discount Rate

3 Percent
Discount Rate

Onsite exposure cost

$76

$152

$137

$219

Onsite cleanup cost

$949

$1,764

$934

$1,676

Replacement power cost

$1,980

$2,557

$688

$1,153

Total

$3,005

$4,473

$1,759

$3,049
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8.0 Need for Power
The electric utility industry in the State of Texas was deregulated in 2002. One of the
principal owners of STP 3 & 4 is a merchant generator that does not have a specific
service area and the other owner sells excess capacity in the Electric Reliability
Council of Texas (ERCOT) wholesale market. Therefore, STP Nuclear Operating
Company (STPNOC) has defined the region of interest for evaluating the need for
power and alternative sites (Section 9.3) as the entire area served by ERCOT, which
is the independent system operator for the electric grid for most of Texas. STPNOC is
relying upon several studies performed for or by ERCOT for its need for power
evaluation.
This chapter provides an evaluation of the need for power. According to NUREG1555, an NRC independent evaluation may not be needed if the NRC determines that
the State/region-prepared evaluation is (1) systematic, (2) comprehensive, (3) subject
to confirmation, and (4) responsive to forecasting uncertainty. As discussed in more
detail below, the ERCOT studies related to need for power satisfy these four criteria
and provide an appropriate basis for the need for power evaluation for STP 3 & 4.
The following ERCOT studies were used for this evaluation:








Need for Power

The Report on Existing and Potential Electric System Constraints and Needs
(Reference 8.0-1) identifies and analyzes existing and potential constraints in the
ERCOT transmission system that could either pose reliability concerns or increase
costs to the electric power market and Texas consumers. This report is used in
Section 8.1.
The Long-Term Forecast Model (LTFM) is used in the Long-Term Hourly Peak
Demand and Energy Forecast (Reference 8.0-2) to predict the peak hourly power
demand and energy consumption for each of the next ten years. Some of the
calculations are extrapolated to 2025. The forecast is based on the latest hourly
peak demands for the region and adjusted for economic and weather variables.
This report is described more completely in Section 8.2.
The Report on the Capacity, Demand, and Reserves (Reference 8.0-3) is
developed from data provided by the market participants as part of the annual load
data request, the generation asset registrations, and from data collected for the
annual U.S. Department of Energy Coordinated Bulk Power Supply Program
Report. The working paper is a series of spreadsheets that compares demand
load forecasts from other ERCOT analyses with the generation resources reported
to be available by market participants, and calculates reserve margins. This report
is the basis for Sections 8.3 and 8.4.
The last report is the ERCOT Long Term System Assessment (Reference 8.0-4),
which uses available data to predict the type and general location of new
generation that the market may find economic to construct. ERCOT recognizes in
the report that it cannot control these decisions, but the ERCOT estimation of
market behavior provides a reasonable basis on which to assess longer-term
transmission needs under a range of scenarios.
8.0-1
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Subsection 8.4.2 demonstrates that these reports satisfy the criteria in NUREG-1555
for a reliable independent evaluation of the need for power.
As described in Section 8.1, the owners of STP 3 & 4 are NINA and CPS Energy, who
are both market participants in the ERCOT system. As such, they recognize ERCOT’s
legal responsibilities under Public Utility Commission of Texas (PUCT) oversight, and
support ERCOT in achieving its vision and mission through the open and collaborative
process involving electric industry members, customers, and regulators. NINA and
CPS Energy endorse the ERCOT studies that were prepared to inform the PUCT, the
Texas Legislature, the public, and the market participants. They accept the
assumptions made in the studies and believe that ERCOT is providing valuable and
accurate assessments of the ERCOT system for the benefit of all ERCOT members.
One of the benefits of deregulation was to consolidate regional planning under a single
entity with the expertise and resources necessary to accurately and efficiently ensure
that the entire region was proceeding on a course that benefits everyone.
The remainder of this chapter provides the following information:


A description of the project owners (Section 8.1)



A description of the PUCT and ERCOT (Section 8.1)





A discussion of the deregulation of electric generation in the State of Texas and
associated market forces (Section 8.1)
A description of the ERCOT studies and a discussion of the forecast for demand
for power provided in those studies (including reserve margins specified by
ERCOT) (Section 8.2)



A discussion of the generation capacity in the ERCOT region (Section 8.3)



Conclusions related to the need for power from STP 3&4 (Section 8.4)

8.0.1 References

8.0-2

8.0-1

ERCOT Report on Existing and Potential Electric System Constraints and
Needs, December 2006, available at
http://www.ercot.com/news/presentations/2006/2006_ERCOT_Reports_T
ransmission_Constraints_and_Needs.pdf.

8.0-2

2007 ERCOT Planning Long-Term Hourly Peak Demand and Energy
Forecast – May 8, 2007, available at
http://www.ercot.com/news/presentations/2007/2007_ERCOT_Planning_
Long_Term_Hourly_Demand_Energy_Forecast_.pdf.

8.0-3

Report on the Capacity, Demand, and Reserves in the ERCOT Region,
May 2007, available at
http://www.ercot.com/news/presentations/2007/07CDR05172007-final.xls.
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Long Term System Assessment for the ERCOT Region, December 2006,
available at http://www.ercot.com/news/presentations/2006/Attch_A__Long_Term_System_Assessment_ERCOT_Region_December_.pdf.

8.0-3/4

Rev. 12

STP 3 & 4

Environmental Report

8.1 Description of Power System
8.1.1 Project Description and Owners
South Texas Project Unit 3 will be owned by NINA Texas 3 LLC and the City of San
Antonio, Texas, acting by and through the City Public Service Board (CPS or CPS
Energy). South Texas Project Unit 4 will be owned by NINA Texas 4 LLC and CPS
Energy. Once licensed and built, STP 3 & 4 will be operated by STP Nuclear Operating
Company. STP 3 & 4 each utilizes the GE Advanced Boiling Water Reactor (ABWR)
light water reactor design rated at approximately 1370 MWe (gross). Initial commercial
operation for STP 3 & 4 is expected to be June 2015 and July 2016, respectively.
NINA Texas 3 LLC and NINA Texas 4 LLC are indirectly majority-owned and controlled
by NRG Energy, Inc. (NRG Energy). In this discussion, “NRG” is used when referring
to NRG Energy, the parent, or to one of the NINA Texas LLCs. Further detail regarding
the ownership of the NRG LLCs is provided in Part 1 of the COLA. NRG is a wholesale
power generation company, primarily engaged in the ownership and operation of
power generation facilities and the sale of energy, capacity and related products in the
United States and internationally. NRG has a diverse portfolio of electric generation
facilities in terms of geography, fuel type, and dispatch levels. NRG does not meet the
definition of an electric utility in 10 CFR 50.2. NRG is a merchant generator that will
sell its share of the electricity generated at STP 3 & 4 to the wholesale market in
bilateral transactions with wholesale purchasers of electric power and at market prices.
As such, NRG does not have a specific service area in the traditional sense of prederegulation utilities. The area of Texas that is served by the Electric Reliability
Council of Texas (ERCOT) is the area in which NRG intends to sell its power.
As a municipal utility, CPS Energy meets the definition of an electric utility in 10 CFR
50.2, that provides retail power to its service area around San Antonio, which is within
the ERCOT region, and sells excess capacity to wholesale buyers anywhere within the
ERCOT system. The CPS Energy electric system serves a territory consisting of
substantially all of Bexar County and small portions of the adjacent counties.
Certification of this service area has been approved by the Public Utility Commission
of Texas (PUCT). CPS Energy is currently the exclusive provider of electric service
within this service area. Until and unless the San Antonio City Council and the CPS
Energy Board exercise the option to opt-in to retail electric competition, CPS Energy
has the sole right to provide retail electric services in its service area (Reference 8.11). The ERCOT studies being relied upon for the need for power evaluation include
the CPS Energy electric system.
In addition to the area served at retail rates, CPS Energy currently has wholesale
supply agreements to sell wholesale electricity to the Floresville Electric Light & Power
System, the City of Hondo, and the City of Castroville. These three wholesale supply
agreements have remaining terms ranging from less than one to ten years, although
all of the agreements provide for extensions. Discussions are ongoing with all three
entities to renew their respective long-term wholesale power agreements. Additionally,
CPS Energy has recently entered into several one-year wholesale supply agreements
with various other municipalities and cooperatives. CPS Energy will seek additional
opportunities to enter into long-term wholesale electric power agreements in the future.
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The requirements under the existing and any new wholesale agreements would be firm
energy obligations of CPS Energy (Reference 8.1-1). In any event, because the need
for power evaluation for STP 3 & 4 is based on the need for power in the entire ERCOT
region, these supply agreements are not material to the need for power from STP 3 &
4 or the need for CPS Energy to develop additional generation to meet the needs of
the growing customer base within its certificated service area.

8.1.2 Public Utility Commission and Electric Reliability Council of Texas
In 1975, Texas became the last state in the country to provide for state-wide
comprehensive regulation of electric utilities by creating the Public Utility Commission
of Texas (PUCT). For approximately the first 20 years of the PUCT’s existence, its
primary role was traditional regulation of electric and telecommunications utilities.
Significant legislation enacted by the Texas Legislature in 1995 dramatically changed
this role by creating a competitive electric wholesale market. In 1999, the Legislature
provided for restructuring of the electric utility industry, further changing the PUCT’s
mission and focus (Reference 8.1-2).
Although the PUCT’s traditional regulatory functions have decreased since 1999,
many of those functions have been replaced by other, more challenging
responsibilities. Restructuring of the utility industry is not simply elimination of
regulation. Effective oversight of competitive wholesale and retail markets is
necessary to ensure that customers receive the benefits of competition. The PUCT’s
responsibilities under the Public Utilities Regulatory Act (PURA) include the following
(Reference 8.1-2):


Issuance of certificates of convenience and necessity for proposed transmission
lines



Licensing of retail electric providers



Registration of power generation companies and aggregators



Oversight of competitive wholesale and retail markets



Resolution of customer complaints, using informal processes whenever possible



Implementation of a customer education program for retail electric choice



Regulation of vertically integrated investor owned utilities outside ERCOT





Jurisdiction over ratemaking and quality of service of transmission and distribution
utilities within ERCOT
Establishing wholesale transmission rates for investor owned utilities,
cooperatives, and municipally-owned utilities within ERCOT

ERCOT is a membership-based 501(c)(6) nonprofit corporation governed by a board
of directors and subject to oversight by the PUCT and the Texas Legislature. ERCOT’s
members include retail consumers, investor- and municipally-owned utilities, rural
8.1-2
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electric cooperatives, river authorities, independent generators, power marketers, and
retail electric providers (Reference 8.1-3). The ERCOT board of directors is made up
of independent members, consumers, and representatives from each of ERCOT’s
electric market segments. The board of directors appoints ERCOT’s officers to direct
and manage ERCOT’s day-to-day operations, accompanied by a team of executives
and managers responsible for critical components of ERCOT’s operations areas
(Reference 8.1-4).
ERCOT manages the flow of electric power to approximately 20 million Texas
customers, representing 85% of the state’s electric load and 75% of the state’s land
area (approximately 200,000 square miles). Figure 8.1-1 depicts the ERCOT region.
As the independent system operator (ISO) for the region, ERCOT schedules power on
an electric grid that connects 38,000 miles of high-voltage transmission lines and more
than 500 generation units. ERCOT also manages financial settlements for the
competitive wholesale bulk-power market and administers customer switching for 5.9
million Texans in competitive choice areas (Reference 8.1-3).
ERCOT performs three main roles in managing the electric power grid and
marketplace (Reference 8.1-5):






Monitor schedules submitted by wholesale buyers and sellers for the next day’s
electricity supply. ERCOT ensures the system can accommodate those schedules
and, if necessary, creates a new market to fill the gap.
Ensure electricity transmission reliability by managing the incoming and outgoing
supply of electricity over the grid. ERCOT monitors the flow of power and issues
instructions to generation and transmission companies to maintain balance.
Serve as the central hub for retail transactions. When a consumer chooses a retail
electric provider, ERCOT ensures the information related to that transaction is
conveyed to the appropriate companies in a timely manner.

The ERCOT region is almost entirely isolated from other areas. At the beginning of
World War II, several electric utilities in Texas banded together as the Texas
Interconnected System (TIS) to support the war effort. They sent their excess power
generation to industrial manufacturing companies on the Gulf Coast to provide reliable
supplies of electricity for energy-intensive aluminum smelting. Recognizing the
reliability advantages of remaining interconnected, the TIS members continued to use
and develop the interconnected grid. TIS members adopted official operating guides
for their interconnected power system and established two monitoring centers within
the control centers of two utilities, one in North Texas and one in South Texas. TIS
formed ERCOT in 1970 to comply with North American Reliability Council (NERC)
requirements (Reference 8.1-6). The goal of TIS, and later ERCOT, was not to create
ties with the rest of the country, but to assure that the Texas grid was reliable through
interconnection. Even today, there are only a few asynchronous ties that go outside
of the ERCOT region with a total capacity of approximately 1100 MW. There are also
approximately 2,850 MW of “switchable” generation resources that can be connected
to either the ERCOT transmission grid or a grid outside the ERCOT region. There is
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currently no indication of plans to increase either the asynchronous MW or the
switchable resources (Reference 8.1-7). While this means that ERCOT can only
export a very small amount of power, it also means that ERCOT cannot import
significant amounts of power. This becomes an important fact when considering the
need for power in the ERCOT region. Essentially, all power required to supply the
ERCOT region loads must be generated within the ERCOT region.
Representatives of all segments of ERCOT’s market participants collaboratively
created the ERCOT Protocols, which is the governing document adopted by ERCOT
that contains the scheduling, operating, planning, reliability, and settlement policies,
rules, guidelines, procedures, standards, and criteria of ERCOT. These Protocols
were approved by the PUCT and amendments are subject to PUCT review and
modification. The Protocols are intended to implement ERCOT’s functions as the
Independent Organization for the ERCOT Region as certified by the PUCT. The
ERCOT Board, Technical Advisory Committee (TAC), and other ERCOT
subcommittees authorized by the Board or the TAC, may develop procedures, forms
and applications for the implementation of and operation under the Protocols. ERCOT
and its market participants must abide by the Protocols (Reference 8.1-8).
Since deregulation of the electric supply market in the ERCOT region, utilities no
longer perform the comprehensive analysis and planning functions they once did. The
central planning organization under the new Texas market is the ERCOT ISO. State
law assigns these obligations to ERCOT, under the oversight of the PUCT. The
analyses, reports, system planning processes, and criteria development from ERCOT
are the key measures for determining resource needs in the state [See e. g., Tex. Util.
Code Ann. §§ 39.155(b) and 39.904(k)].

8.1.3 Deregulation of the Texas Electric Utility Industry
The traditional discussion of the need for power, including a description of the power
system, service areas, regional relationships, power pool agreements, electrical
transfer capabilities, diversity interchange agreements, wheeling contracts, types of
customers, and major electrical load centers, generally does not apply in the case of
STP 3 & 4 because the electrical utility industry in Texas has been deregulated.
In 1995, the Texas Legislature passed Senate Bill 373 (SB 373) introducing wholesale
competition into Texas’ intrastate markets. Under what is now Chapter 35 of the
PURA, prior bilateral transactions addressing use of the interconnected transmission
systems of vertically integrated utilities within ERCOT were replaced by PUCTregulated open access requirements and a methodology for placement of new
merchant generation. SB 373 directed the PUCT to adopt rules requiring all
transmission system owners to make their transmission systems available for use by
others at prices and on terms comparable to each respective owner’s use of its system
for its own wholesale transactions. The PUCT implemented its initial transmission
open access rules in January 1997.
During the 1999 legislative session, the Texas Legislature enacted Senate Bill 7 (SB
7), providing for retail electric open competition that began in 2002. SB 7 continued
electric transmission wholesale open access and fundamentally redefined and
8.1-4
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restructured the Texas electric industry. SB 7 allowed retail customers of investorowned utilities (IOUs) to choose their electric energy supplier (Reference 8.1-1). SB 7
allowed municipally-owned utilities and electric cooperatives to remain non-opt-in
entities (NOIEs) until they choose to enter competition. Most have elected to remain
NOIEs. Therefore, the customers within the service areas of most electric
cooperatives and municipally-owned utilities are not able to choose their electric
energy supplier.
Under the terms of SB 7, NOIEs may remain vertically integrated electric utilities
offering generation, transmission, and distribution services. However, SB 7 required
IOUs to separate their retail energy service activities from regulated utility activities and
to unbundle their generation, transmission/distribution, and retail electric sales
functions into separate units. An IOU could choose to sell one or more of its lines of
business to independent entities, or it could create separate but affiliated companies,
and possibly operating divisions, that could be owned by a common holding company,
but which must operate largely independent of each other subject to code of conduct
restrictions under PUCT rules. The services offered by transmission entities had to be
available to other parties on a non-discriminatory basis (Reference 8.1-1).
IOUs and independent power producers owning generation assets must be registered
as Power Generation Companies (PGCs) with the PUCT and must comply with certain
rules that are intended to protect consumers, but they are otherwise unregulated and
may sell electricity in private bilateral transactions and at market prices (Reference 8.11).
IOU owners of transmission and/or distribution facilities, or Transmission Service
Providers (TSPs), are fully regulated by the PUCT. IOU TSPs, Municipal Utilities,
Electric Co-ops, and other entities providing transmission and distribution service are
obligated to deliver the electricity to retail customers. These utilities are also required
to transport power to wholesale buyers. TSPs are required to provide access to both
their transmission and distribution systems on a non-discriminatory basis to all eligible
customers (Reference 8.1-1).
Retail sales activities in the IOU service areas are performed by Retail Electric
Providers (REPs) on a “customer choice” basis. These are the only entities authorized
to sell electricity to retail customers. REPs must register with the PUCT, demonstrate
financial capabilities, and comply with certain customer protection requirements.
REPs buy electricity from PGCs, power marketers, or other parties and may resell that
electricity to retail customers at any location in Texas other than within the service
areas of Municipal Utilities and Electric Co-ops (Reference 8.1-1).

8.1.4 Market Economic Forces
Beyond compliance with operational procedures, ERCOT does not have authority over
the business activities of its market participants. The economic forces of the market
and signed agreements by the market participants provide the cooperative
atmosphere in which the ERCOT system functions.
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Figures 8.1-2 and 8.1-3 demonstrate the market economic forces at work. Since 1999,
ERCOT market participants have made the economic decision to decommission 95
units with a total generation capacity of 3,536 MW (Figure 8.1-2). These decisions
were based on economic parameters such as unit efficiency, age, capacity, cost of
operation, outage frequency, outage duration, and fuel cost. Similarly, since 1999, the
ERCOT market participants have made the economic decision to add 205 new units
and to upgrade 2 units for a total generation capacity of 25,372 MW (Figure 8.1-3).
These decisions were based on the same economic parameters that led to
decommissioning the 95 older units. Figures 8.1-2 and 8.1-3 show that on a countyby-county basis, in accordance with the market economic forces, the decommissioned
units were sometimes replaced by new units and sometimes they were not replaced
by new units.
By law, ERCOT must perform extensive annual and semi-annual studies, issue
reports, make recommendations for transmission system needs and resource
adequacy, and make legislative recommendations to further those objectives [See e.
g., Tex. Util. Code Ann. §§ 39.155(b) and 39.904(k)]. ERCOT analyzes the region in
the context of the competitive ERCOT market using load growth scenarios, industrial
growth projections, regional transmission topology, sub-regional modeling, and new
generation characteristics. The development of these reports is subject to vigorous
market participant stakeholder input and review. ERCOT only forecasts the generation
and transmission capacity that may be necessary to meet the forecast load. The
market economic forces drive the market participants’ decisions to increase or
decrease their generation and transmission capacity.
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Figure 8.1-1 ERCOT Region
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8.2 Power Demand
This section provides a high-level overview of the 2007 ERCOT Long-Term Demand
and Energy Forecast (Reference 8.2-1) and all of the tables, figures, and data are
taken from the Forecast. The methodology is briefly described, highlighting the major
aspects involved in producing the forecast, including the data input used in the
process. An historical perspective of the load growth in the ERCOT region is provided,
and final results of the forecast peak demands and energy consumption are presented
in a graphical form and summarized in table. A discussion of the major drivers of peak
demands and energy consumption is included, along with the uncertainties associated
with the forecast, and the differences from last year’s forecast. A more detailed
explanation of the econometric forecasting methodology used by ERCOT is described
in Appendix 3 of Reference 8.2-1.

8.2.1 Historical Trends
Figure 8.2-1 provides the average hourly load and the annual system peak hour load
from 1997 to 2006. The average hourly load growth is almost constant.
The historical annual peak demand for 1997-2006 is included in Figure 8.2-2 and the
historical energy consumption for the same period is included in Figure 8.2-3.
Table 8.2-1 provides the historical annual growth percentage of the average hourly
load, peak demand, and energy consumption for the period of 1998-2006. Figure 8.24 provides the three annual growth percentages graphically.

8.2.2 ERCOT Forecast of Long-Term Demand and Energy
The long-term load forecast covers a period from 1 to 15 years using a process and
tools developed internally by ERCOT. The forecast is used for (Reference 8.2-2):


Annual budget development (energy)



System planning studies



Resource adequacy assessments
–

Annual Capacity, Demand, and Reserves Report

–

Seasonal and long-term assessments



Weekly forecast for outage coordination



Statement of Opportunities Report



PUCT/NERC/DOE/FERC reporting
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Methodology
The econometric forecasting basics center on a regression analysis, i.e., the
development of an equation or set of equations that describes the historical load as a
function of independent variables. The regression analysis is used to calculate the
appropriate coefficients for each variable and to choose the best equations describing
historical patterns (Reference 8.2-2). The forecasting process is shown in Figure 8.25. Refer to Appendix 3 of Reference 8.2-1 for a detailed description of the model and
methodology.
The long-term forecast was produced with a set of econometric models that use
weather, and economic and demographic data, to capture and project the long-term
trends from the past five years of historical data. Each of these factors is discussed
below.
Weather
Weather drives most of the variation in electric demand in the short-run. Because
weather also affects the variation in the electric demand in the long-run, long-term
forecasting uses historical average weather profiles to indicate the future variation in
weather. There are eight defined weather zones in ERCOT. The largest metropolitan
statistical areas are located in the North Central, South Central, and Coastal zones:


North Central

(Dallas-Ft. Worth)



South Central

(Austin-San Antonio)



Coastal

(Houston)

Twelve years of weather data were available from WeatherBank for 20 ERCOT
weather stations. These weather stations were used to develop weighted hourly
weather profiles for each of the eight weather zones. These data were used in the load
shape models. Monthly cooling degree days and heating degree days were used in
the monthly energy models.
A representative hourly load shape by weather zone is forecast using an average
weather profile of temperatures, cooling degree hours, and heating degree hours
obtained from historical data. Seasonal daily, weekly, monthly, and yearly load
variations and holiday events were considered, in addition to various interactions, such
as weather, weekends, and weekdays. This hourly load shape only describes the
hourly load fluctuations within the year and in itself does not reflect the long-term trend.
The long-term trend was provided by the energy consumption forecast. The monthly
energy consumption forecast models by weather zones used cooling degree days and
heating degree days to project the monthly energy for the next nineteen years (20072025).
One measure of the uncertainty associated with extreme weather impacts on the peak
demand can be obtained by using a more extreme weather profile to obtain the
forecasts. ERCOT developed weather profiles that rank at the 90th percentiles of all
8.2-2
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the temperatures in its hourly temperature database and did the same to develop
profiles with the 10th percentile of all temperatures. Strictly speaking these are not
confidence bands in the statistical sense, but this term has commonly been used to
refer to the results. A more appropriate term would be to use scenarios associated with
the 90th percentile temperature distribution or 90th percentile scenario forecasts.
ERCOT has also run Monte Carlo simulations to assess the impact of extreme
temperatures on the peak demands. Subsection 8.2.3 provided the results of the
analysis for both normal and extreme weather patterns.
Economic and Demographic Data
Economic and demographic changes can affect the characteristics of electrical
demand in the medium- to the long-run. Economic and demographic data at the
county level were obtained on a monthly basis from Moody’s Economy.com. The data
were used as input to the monthly energy consumption models.
The regional economic outlook for Texas is projected to outperform the U.S. as a
whole. Three of its major metropolitan areas, Houston, Dallas, and Austin, which are
among the top 50 in the U.S., are leading the South. Employment growth in Texas
shows a stronger performance for the Dallas-Fort Worth area and the Austin-San
Antonio area. The Houston area is expanding, but is expected to lose some
momentum due to a slowdown in the energy industry.
Some of the indicators that were used in the forecast are economic and demographic
drivers such as real per capita personal income, population, employment in the
financial services, non-farm employment, and total employed. These are presented in
Figures 8.2-6 through 8.2-10. As discussed in Subsection 8.4.1, actions to reduce the
demand for power (i. e., demand-side management or conservation) are taken into
account in determining the reserve margin.

8.2.3 Results of ERCOT Long-Term Demand and Energy Forecast
The forecast energy consumption for 2007-2017 using the normal weather scenario is
included in Figure 8.2-3. Figure 8.2-11 provides the forecast average hourly load for
2007-2017 using the normal weather scenario.
Figure 8.2-12 shows the forecast peak demand scenarios for 2007-2017 using the
extreme weather profiles described above. The red dashed line on the top is a plot of
the system peak demand forecast using temperatures above 90% of the historical
temperatures (90th percentile) experienced during the last twelve years. This extreme
forecast is referred to in the figure as the High Hourly Forecast 90-10. The middle line
is the normal weather scenario (Base 50-50). The Low Hourly Forecast 10-90 refers
to the forecast obtained by using temperatures above 10% of all temperatures during
the last twelve years.
The historical peak demand for 2002-2006 and the forecast peak demand for 20072015 for the eight weather zones are shown in Table 8.2-2. The forecasts for the three
major zones (North Central, South Central, and Coastal) show a stable and strong
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growth. The forecasts for the smaller zones show an average or below-average trend
in growth.
A summary of the long-term forecast model results for 2007-2025 peak demand and
energy consumption is provided in Table 8.2-3. Table 8.2-4 provides the forecast
growth percentages for average hourly load, peak demand, and energy consumption.
Figure 8.2-4 provides the three annual growth percentages graphically.
Difference between the 2006 and 2007 Forecasts
In the long-term, the 2007 forecast is very similar to the 2006 forecast for the same
period. The energy forecast from 2007 to 2015 is 0.06% higher than the 2006 forecast.
A one-time adjustment due to economic revisions and other factors, such as Hurricane
Katrina, contributed to the growth from the actual energy consumption in 2006 to the
forecast for 2007. One of the key factors driving the long-term higher energy
consumption is an improvement in the outlook of the overall health of the economy as
captured by economic indicators such as the real per capita personal income,
population, and various employment measures including non-farm employment and
total employment. If income is growing at a faster rate than population, the average
person expects to enjoy an overall higher standard of living. A higher standard of living
generally translates into an improvement in comfort, which in many cases directly
translates into increases in electricity consumption.
The energy consumption forecast scenarios show a rather slight degree of variability
between the 90-10 high weather forecasts and the median (50-50) base case. The
same holds true for the 10-90 low weather forecast scenario.
Figure 8.2-13 shows the difference between the two forecasts of peak demand for the
period of 2007-2015.
Accuracy of the Long-Term Forecast
A comparison of the historical actual and forecast peak demand (Figure 8.2-14) and a
comparison of the historical actual and forecast energy consumption (Figure 8.2-15)
show that since 1999 ERCOT long-term forecasts have been within + 5% of the
actuals. Since 2003 the accuracy of the energy consumption forecast has been very
close to + 1% (Reference 8.2-2).

8.2.4 References

8.2-4

8.2-1

“2007 ERCOT Planning Long-Term Hourly Peak Demand and Energy
Forecast - May 8, 2007” available at
http://www.ercot.com/news/presentations/2007/2007_ERCOT_Planning_
Long_Term_Hourly_Demand_Energy_Forecast_.pdf, accessed on July
13, 2007.

8.2-2

“Long Term Demand and Energy Forecasting – Planning,” available at
www.ercot.com/meetings/other/keywords/2007/0124LoadForecast/KDonohoo_ERCOTLongTermDemandEnergForecastingPl
anning01242007.ppt, accessed on June 2, 2007.
Power Demand

Rev. 12

STP 3 & 4

Environmental Report

Table 8.2-1 Historical Annual Growth of Average Hourly Load, Peak Demand, and
Energy Consumption, 1998-2006

Year

Average Load
Load
Peak
Peak
Peak
Energy
Energy
Load
Growth Growth Demand Growth Growth Consumption Growth
(MW)
(MW)
(%)
(MW)
(MW)
(%)
(TWh)
(TWh)

Energy
Growth
(%)

1998

30,475

1,986

6.97%

53,691

3,326

6.60%

270

16

6.30%

1999

30,336

-139

0.46%

54,980

1,289

2.40%

269

-1

-0.37%

2000

32,488

2,152

7.09%

57,981

3,001

5.46%

289

20

7.43%

2001

31,623

-865

-2.66%

55,214

-2,767

-4.77%

278

-11

-3.81%

2002

32,052

429

1.36%

56,086

872

1.58%

281

3

1.08%

2003

32,533

481

1.50%

60,037

3,951

7.04%

285

4

1.42%

2004

32,917

384

1.18%

58,506

-1,531

-2.55%

289

4

1.40%

2005

34,161

1,244

3.78%

60,214

1,708

2.92%

299

10

3.46%

2006

34,899

738

2.16%

62,339

2,125

3.53%

306

7

2.34%

Compiled from Reference 8.2-1

Table 8.2-2 Yearly Coincident Peak Demands by Weather Zone (MW)
North

North
Central

East

Far
West

West

South
Central

Coast

South

System
Load

2002

1,904

20,527

2,175

1,830

1,595

9,492

14,578

3,985

56,086

2003

2,070

22,303

2,319

1,805

1,675

10,016

15,823

4,025

60,037

2004

2,047

20,749

2,265

1,658

1,562

9,619

16,611

3,996

58,506

2005

2,080

21,975

2,351

1,661

1,542

10,162

16,282

4,159

60,214

2006

2,361

22,687

2,432

1,598

1,612

10,718

16,739

4,191

62,339

2007

2,086

23,782

2,251

1,412

1,638

11,329

17,174

4,123

63,794

2008

2,117

24,059

2,363

1,415

1,683

11,708

17,631

4,158

65,135

2009

2,145

24,472

2,323

1,429

1,725

12,075

18,112

4,227

66,508

2010

2,183

24,914

2,353

1,435

1,770

12,475

18,554

4,271

67,955

2011

2,229

25,365

2,382

1,441

1,820

12,901

19,002

4,317

69,456

2012

2,263

25,743

2,402

1,442

1,863

13,292

19,377

4,351

70,733

Year
Historical

Forecast

2013

2,325

26,267

2,517

1,448

1,914

13,725

19,794

4,405

72,394

2014

2,377

26,788

2,462

1,509

1,964

14,111

20,312

4,474

73,998

2015

2,447

27,360

2,484

1,461

2,022

14,570

20,727

4,525

75,596

Compiled from Reference 8.2-1
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Table 8.2-3 2007 ERCOT Long-Term Forecast Model Results
Forecast Energy
Consumption
(MWh)

Historical Energy
Consumption
(MWh)

Peak
(MW)

2002

281,930,582

280,772,959

56,086

2003

284,207,211

284,983,916

60,037

2004

287,569,872

289,140,984

58,506

2005

300,553,020

299,253,971

60,214

2006

305,552,884

305,687,145

62,339

Year
Historical

Forecast
2007

313,027,658

63,794

2008

319,688,988

65,135

2009

325,408,664

66,508

2010

332,578,515

67,955

2011

340,089,254

69,456

2012

347,087,436

70,733

2013

354,122,426

72,394

2014

361,232,831

73,998

2015

369,322,241

75,596

2016

377,330,064

77,024

2017

384,606,172

78,694

2018

391,597,067

80,161

2019

398,301,224

81,622

2020

404,587,586

82,871

2021

411,162,342

84,363

2022

417,594,564

85,681

2023

423,892,847

87,015

2024

430,373,659

88,180

2025

436,287,512

89,883

Compiled from Reference 8.2-1
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Table 8.2-4 Forecast Annual Growth of Average Hourly Load, Peak Demand, and
Energy Consumption, 2007-2017

Year

Average Load
Load
Peak
Peak
Peak
Energy
Energy
Load
Growth Growth Demand Growth Growth Consumption Growth
(MW)
(MW)
(%)
(MW)
(MW)
(%)
(TWh)
(TWh)

Energy
Growth
(%)

2007

35,734

835

2.39%

63,794

1,455

2.33%

313

7

2.29%

2008

36,395

661

1.85%

65,135

1,341

2.10%

320

7

2.24%

2009

37,147

752

2.07%

66,508

1,373

2.11%

325

5

1.56%

2010

37,966

819

2.20%

67,955

1,447

2.18%

333

8

2.46%

2011

38,823

857

2.26%

69,456

1,501

2.21%

340

7

2.10%

2012

39,513

690

1.78%

70,733

1,277

1.84%

347

7

2.06%

2013

40,425

912

2.31%

72,394

1,661

2.35%

354

7

2.02%

2014

41,237

812

2.01%

73,998

1,604

2.22%

361

7

1.98%

2015

42,159

922

2.24%

75,596

1,598

2.16%

369

8

2.22%

2016

42,957

798

1.89%

77,024

1,428

1.89%

377

8

2.17%

2017

43,905

948

2.21%

78,694

1,670

2.17%

385

8

2.12%

Compiled from Reference 8.2-1
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Figure 8.2-1 Historical Average Load and System Peak Load
Compiled from Reference 8.2-1
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Figure 8.2-2 Historical and Forecast Hourly Peak Demands
Reference 8.2-1
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Reference 8.2-1

Figure 8.2-3 Historical and Forecast Energy Consumption

Compiled from Reference 8.2-1

Figure 8.2-4 Annual Percentage Growth of Average Hourly Load, Peak Demand,
and Energy Consumption
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Figure 8.2-5 ERCOT Long-Term Forecasting Process
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Figure 8.2-6 Real Personal Per-Capita Income
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Figure 8.2-7 Population in the ERCOT Region
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Figure 8.2-8 Employment in Financial Services
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Figure 8.2-9 Total Non-Farm Employment
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Figure 8.2-10 Total Persons Employed
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Figure 8.2-11 Forecast Average Load versus Forecast System Peak
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Figure 8.2-12 Historical and Forecast Hourly Peak Demand
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Figure 8.2-13 Comparison of 2006 and 2007 Peak Demand Forecast
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Figure 8.2-14 Historical Accuracy of Peak Demand Forecasts
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Figure 8.2-15 Historical Accuracy of Energy Consumption Forecasts
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8.3 Power Supply
8.3.1 Present Generation Capacity
Installed generation capacity in the ERCOT region is approximately 81,000 MW, which
includes 7,260 MW of “mothballed” natural gas-fired generation capacity, that is, units
that have suspended operations from the grid for more than six months (Reference
8.3-1).
Although not a formal definition, ERCOT considers the cost of operation as the
identifier of baseload generation units. Currently, ERCOT considers the larger solid
fuel (nuclear and coal ≥ 550 MW) units to be the baseload generation units.
Approximately 22% of the currently installed generation capacity is provided by
baseload generation units. ERCOT would consider STP 3 & 4 to be baseload
generation units.

8.3.2 Generation Capacity Forecast
ERCOT prepares an annual working paper known as the Capacity, Demand, and
Resources Report or CDR (Reference 8.3-2). It is developed from data provided by
the market participants as part of the annual load data request, the generation asset
registrations, and from data collected for the annual U.S. Department of Energy
Coordinated Bulk Power Supply Program Report. The working paper calculates the
generation resources reported to be available by market participants.
The CDR considers all of the generation resources in the ERCOT region including
coal, natural gas, nuclear, wind, landfill gas, water, petroleum coke, diesel, waste heat,
generation available from private networks, the asynchronous ties, and switchable
resources.
There are several constraints on which resources are listed as available in the CDR.
Those most important to this discussion are:




Only those new generation resources for which the owners have initiated full
transmission interconnection study requests through ERCOT are included as
planned generation.
If an air permit is required for a new generation unit, the unit must have received
that permit before it is included as planned generation.

Thus, the May 2007 CDR did not include STP 3 & 4, because the owners had not filed
a full transmission interconnection study request with ERCOT.
Table 8.3-1 provides the complete summary from the CDR of the resources expected
to be available each summer from 2007-2012. The focus is on the summer, because
the loads in ERCOT are substantially higher in the summer than the winter. Table 8.31 establishes the extent of the CDR analysis. Table 8.3-2 concentrates on the
contribution of baseload generation units to meeting the forecast summer peak
demand. Table 8.3-3 is a list of generation units considered to be the baseload units
used to develop Table 8.3-2.
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Figure 8.3-1 is contained in the CDR and provides the ERCOT generation capacity
projections for 2012-2027. The program that develops the curves takes many factors
into consideration:










Increasing age of generation units, which may lead to inefficiency, increased
outage time, or reduced output capacity
New units being connected to the grid (capacity and date) based on market
participants’ reported plans
Units being decommissioned (capacity and date) in accordance with market
participants’ reported plans
Units being mothballed (capacity and date) based on market participants’ reported
plans
Units being taken out of mothballed status and reconnected to the grid (capacity
and date) based on market participants’ reported plans

The figure provides three possible capacity scenarios based on the aging of existing
units to assist the market participants in making sound economic decisions. Based on
company operating experience and specific economic constraints, some market
participants may choose to not operate their units past thirty years, some past forty
years, or some past fifty years. The three aging scenarios allow the market
participants to understand the forecast generation capacity with and without units of
various ages. This provides the market participants flexibility in their economic
decisions.
ERCOT does not dictate to the market participants which units should be mothballed,
or when mothballed units should be returned to the grid, or when new units should be
planned and constructed. ERCOT relies on market economic forces to provide the
market participants with the impetus to make such economic decisions. ERCOT
simply provides as much information as possible to assist the market participants in
making good economic decisions that will benefit the whole ERCOT region.

8.3.3 References

8.3-2

8.3-1

ERCOT Report on Existing and Potential Electric System Constraints and
Needs, December 2006, available at
http://www.ercot.com/news/presentations/2006/2006_ERCOT_Reports_T
ransmission_Constraints_and_Needs.pdf.

8.3-2

Report on the Capacity, Demand, and Reserves in the ERCOT Region,
May 2007, available at
http://www.ercot.com/news/presentations/2007/07CDR05172007-final.xls.
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Table 8.3-1 Forecast Summer Resources for 2007-2012
Resources:

2007

2008

2009

2010

2011

2012

61,424

61,424

61,424

61,424

61,424

61,424

6,513

6,217

6,217

6,217

6,217

6,217

Effective Load-Carrying Capability (ELCC) of Wind Generation, MW

298

298

298

298

298

298

RMR Units under Contract, MW

169

169

169

169

0

0

68,404

68,108

68,108

68,108

67,939

67,939

553

553

553

553

553

553

2,848

2,848

2,848

2,848

2,848

2,848

165

510

419

594

558

522

Planned Units (not wind) with Signed IA and Air Permit, MW

0

550

550

550

1,300

2,100

ELCC of Planned Wind Units with Signed IA, MW

0

171

174

174

174

174

71,970

72,740

72,652

72,827

73,372

74,136

158

317

317

0

0

0

0

375

375

433

433

433

71,812

72,048

71,960

72,394

72,939

73,703

Installed Capacity, MW
Capacity from Private Networks, MW

Operational Generation, MW

50 % of Non-Syncronous Ties, MW
Switchable Units, MW
Available Mothballed Generation, MW

Total Resources, MW

less Switchable Units Unavaialble to ERCOT, MW
less Retiring Units, MW
Resources, MW

Reference 8.3-2

Table 8.3-2 Forecast Summer Capacity, Baseload Generation Units Only
2007

2008

2009

2010

2011

2012

Resources, MW

71,812

72,048

71,960

72,394

72,939

73,703

Baseload Generation, MW

17,621

17,621

19,057

19,998

21,378

22,178

% of Resources that are
Baseload Generation

24.5%

24.5%

26.5%

27.6%

29.3%

30.1%

Compiled from Reference 8.3-2
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Table 8.3-3 Baseload Generation Units for Summer Capacity Forecast
Summer Capacity, MW
Unit Na me
Big Brown 1
Big Brown 2
Coleto Creek 1
Comanche Peak 1
Comanche Peak 2
Fayette Power Project 1
Fayette Power Project 2
J K Spruce 1
Limestone 1
Limestone 2
Martin Lake 1
Martin Lake 2
Martin Lake 3
Monticello 1
Monticello 2
Monticello 3
Oklaunion 1
South Texas 1
South Texas 2
W A Parish 5
W A Parish 6
W A Parish 7
W A Parish 8
Oak Grove 1
Sandow 5
Oak Grove 2
Comanche Peak 1&2 Upgrade
J K Spruce 2
Twin Oaks 3
Sandy Creek 1

2007

2008

2009

2010

2011

2012

597
610
633
1,164
1,164
596
608
560
826
853
799
795
804
560
579
808
629
1,282
1,282
657
645
567
603

597
610
633
1,164
1,164
596
608
560
826
853
799
795
804
560
579
808
629
1,282
1,282
657
645
567
603

597
610
633
1,164
1,164
596
608
560
826
853
799
795
804
560
579
808
629
1,282
1,282
657
645
567
603
855
581

597
610
633
1,164
1,164
596
608
560
826
853
799
795
804
560
579
808
629
1,282
1,282
657
645
567
603
855
581
855
86

597
610
633
1,164
1,164
596
608
560
826
853
799
795
804
560
579
808
629
1,282
1,282
657
645
567
603
855
581
855
86
750
630

17,621

17,621

19,057

19,998

21,378

597
610
633
1,164
1,164
596
608
560
826
853
799
795
804
560
579
808
629
1,282
1,282
657
645
567
603
855
581
855
86
750
630
800
22,178

Compiled from Reference 8.3-2
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Compiled from Reference 8.3-2

Figure 8.3-1 ERCOT Generation Capacity Projections (MW)
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8.4 Assessment of Need for Power
8.4.1 Reserve Margin Calculation Methodology
In determining the need for power, ERCOT considers the reserve margin needed to
ensure reliable system operation and supply of power. The reserve margin helps
ensure that there will be sufficient generating resources available to meet the load,
while providing allowance for generating facilities that may be unavailable due to
planned or forced outages. The reserve margin is the percent by which the generating
capacity exceeds the peak demand and is defined as:
Available Resources – Firm Load
--------------------------------------------------------------------------------------Firm Load

The current generation reserve margin requirement for the ERCOT region is 12.5%, as
approved by the ERCOT Board in August 2002. The following is a brief summary of
the methodology for the reserve margin calculation (Reference 8.4-1). The terms used
here are defined below.
Firm Load equals


Long-Term Forecast Model total summer peak demand



minus loads acting as resources (LaaRs) serving as responsive reserve



minus LaaRs serving as non-spinning reserve



minus balancing up loads (BULs)

Available Resources equals





installed capacity using the Summer Net Dependable Capability (SNDC) pursuant
to ERCOT testing requirements (excluding wind generation)
plus capacity from private networks
plus Effective Load Carrying Capability (ELCC) of wind (i. e., 8.7% of name plate
generation)



plus reliability must run (RMR) units under contract



plus 50% of non-synchronous ties



plus SNDC of available switchable capacity as reported by the owners



plus available “mothballed” generation





plus planned generation with a signed generation interconnection agreement
(SGIA) and a TCEQ air permit, if required
plus ELCC of planned wind generation with SGIA
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minus retiring units

Loads acting as resources (LaaRs) are capable of reducing or increasing the need for
electrical energy or providing ancillary services such as responsive reserve service or
non-spinning reserve service. LaaRs must be registered and qualified by ERCOT, and
will be scheduled by a qualified scheduling entity (Reference 8.4-2).




Responsive reserve service is provided by operating reserves that ERCOT
maintains to restore the frequency of the ERCOT system within the first few
minutes of an event that causes a significant deviation from the standard
frequency. These unloaded generation resources are online, capable of
controllably reducing or increasing consumption under dispatch control and that
immediately respond proportionally to frequency changes. The amount of capacity
from unloaded generation resources or DC tie response is limited to the amount
that can be deployed within 15 seconds.
Non-spinning reserve service is provided by LaaRs that are capable of being
interrupted within 30 minutes and that are capable of running or being interrupted
at a specified output level for at least 1 hour.

Balancing up Loads (BULs) are also capable of reducing the need for electrical energy
when providing balancing up load energy service, but are not considered resources as
defined by the ERCOT Protocols (Reference 8.4-2). Refer to Subsection 8.4.2.
Summer Net Dependable Capability is the maximum sustainable capability of a
generation resource as demonstrated by a performance test lasting 168 hours
(Reference 8.4-3).
A private network is an electric network connected to the ERCOT transmission grid that
contains loads that are not directly metered by ERCOT (i. e., loads that are typically
netted with internal generation) (Reference 8.4-3).
Effective Load Carrying Capability – ERCOT selected Global Energy Decisions, Inc.
(GED) to complete a new target reserve margin study. GED used their unit
commitment and dispatch software (MarketSym) to analyze the impact of load
volatility, wind generation, unit maintenance, and unit forced outages on expected
unserved energy, loss of load probability, and loss of load events. GED ran the model
with the base set of generating units and a generic thermal generator (550 MW) and
determined the expected unserved energy. GED removed the generic thermal
generator and added new wind generation until the same expected unserved energy
was achieved. The amount of new wind generation will have the same effective loadcarrying capability as the 550 MW thermal generator. It was found that 6,300 MW of
wind had the same load carrying capacity as 550 MW of thermal generation. Thus, the
effective load carrying capacity (ELCC) of wind is 8.7% (Reference 8.4-4).
Reliability must run service is provided under agreements for capacity and energy from
resources which otherwise would not operate and which are necessary to provide
voltage support, stability or management of localized transmission constraints under
first contingency criteria (Reference 8.4-2)
8.4-2
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Switchable capacity is defined as a generating unit that can operate in either the
ERCOT market or the Southwest Power Pool (SPP) market, but not simultaneously.
These switchable generating units are situated in close proximity to the transmission
facilities of both ERCOT and SPP, which allows them to switch from one market to the
other when it is economically appropriate.
Mothballed capacity includes generation resources for which generation entities have
submitted a Notification of Suspension of Operations and for which ERCOT has
declined to execute an RMR agreement. Available mothballed generation is the
probability that a mothballed unit will return to service provided by the owner multiplied
by the capacity of the unit. Return probabilities are considered protected information
under the ERCOT Protocols (Reference 8.4-3).
Planned generation capacity is based on the interconnection study phase. A
generation developer must go through a set procedure to connect new generation to
the ERCOT grid. The first step is a high-level screening study to determine the effects
on the transmission system of adding the new generation. The second step is the full
interconnection study, which is a detailed study done by transmission owners to
determine the effects of the new generation (Reference 8.4-3). The owners of STP 3
& 4 have requested the screening study and it has been completed by ERCOT. The
full interconnection study will not be requested for several years.
There is uncertainty associated with a number of the inputs to the ERCOT reserve
margin calculation. The methodology considers these uncertainties to the extent
possible in a formulaic approach while attempting to produce an equation to calculate
an ERCOT reserve margin forecast that produces a reasonable estimate of such
reserve margins and while not being overly cumbersome or complex. It is not possible
to create an equation that can capture all of the impacts of market prices on capacity
reserves. However, ERCOT believes that the approved methodology represents an
accurate calculation of reserve margin (Reference 8.4-1).
The reserve margins reported in the 2007 CDR (Reference 8.4-3) and summarized in
Table 8.4-1 were calculated using the methodology described above. As shown in that
table and Figure 8.4-1, through 2008, ERCOT’s reserve margin remains above the
12.5% requirement set by the ERCOT Board of Directors. However, ERCOT predicts
that by 2009, the reserve margin will fall below 12.5%.
ERCOT cannot order new capacity to be installed to keep the reserve margin from
falling below the required 12.5%, but publication of the various ERCOT reports and
continuous collaboration between ERCOT and the market participants ensure that
they are aware of the demand and capacity situation. Figure 8.4-1 was compiled from
the reserve margin forecasts from 1999 – 2007 and compares specifically the forecasts
from the 2005, 2006, and 2007 CDRs. If the PGCs do not voluntarily react to market
economic forces and add generation capacity, the reserve margin could fall below the
required minimum in the very near future.

Assessment of Need for Power

8.4-3

Rev. 12

STP 3 & 4

Environmental Report

8.4.2 ERCOT Demand Side Working Group
The ERCOT Demand Side Working Group (DSWG) was created in 2001 as a task
force by a directive of the Public Utility Commission of Texas (PUCT) and was
converted to a permanent working group in 2002. A broad range of commercial and
industrial consumers, load serving entities and retail electric providers (REPs),
transmission/distribution service providers, and power generation companies
participate in the DSWG meetings and initiatives. Their mission is to identify and
promote opportunities for demand-side resources to participate in ERCOT markets
and to recommend adoption of protocols and protocol revisions that foster optimum
load participation in all markets. The current ERCOT market rules allow demand-side
participation under three general classes of services: voluntary load response,
qualified balancing up load, and load acting as a resource. (Reference 8.4-5)
Voluntary load response refers to a customer’s independent decision to reduce
consumption from its scheduled or anticipated level in response to a price signal. This
applies to situations in which the customer has not formally offered this response to the
market. The practice has also been known as “passive load response” and sometimes
as “self-directed load response.” Voluntary loads gain financially from the ERCOT
markets by reducing consumption when prices are high, but a load’s ability to receive
extra financial compensation depends entirely on its contractual relationship with its
REP and qualified scheduling entity (QSE). Any advanced metering, communication,
or curtailment infrastructure required for load participation is a contractual matter
between the load and its REP, and does not involve ERCOT. The QSE and REP are
reimbursed by ERCOT only for the energy imbalance and do not receive capacity
payments. Because the load is not recognized by ERCOT as a resource, it is not
subject to being curtailed involuntarily during emergency situations.
Balancing up loads (BULs) refer to loads that contract with a QSE to formally submit
offers to ERCOT to provide balancing energy by reducing their energy use. BULs are
paid only if they actually deploy (reduce energy use) in response to selection by
ERCOT, but if deployed, they receive two separate forms of compensation. They
receive a payment for actual load reduction based on prevailing Market Clearing Price
for Energy. They also receive a capacity payment based on the Market Clearing Price
for Capacity in the non-spinning reserves market. This is an additional reward for the
BULs submitting bids into the balancing energy market even though they are not
actually providing non-spinning reserves. Payments are made to a BUL’s QSE, who
may pass the value on to its REP, who may in turn pass the value along to the BUL.
Many variations in products offered by REPs are available and the load customer has
choices on how it may receive value for its interruptible load.
Customers with interruptible loads that can meet certain performance requirements
may be qualified to provide operating reserves under the Load Acting as a Resource
(LaaR) program. In eligible ancillary services (AS) markets, the value of the LaaR load
reduction is equal to that of an increase in generation by a generating plant. In
addition, any provider of operating reserves selected through an ERCOT AS market is
eligible for a capacity payment, regardless of whether the demand-side resource is
actually curtailed. To participate in the ERCOT market as a LaaR, a customer must
8.4-4
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register each individual LaaR asset and also register with ERCOT as a resource entity
(Reference 8.4-6).
As described above, the reserve margin calculation methodology subtracts the LaaRs
and BULs from the load forecast, which reduced the load forecast for 2007-2012 by
1,125 MW per year. Voluntary load responses are not included in the CDR.

8.4.3 Comparison of ERCOT Studies with NUREG-1555 Criteria
Sections 8.0 through 8.4 have described several ERCOT studies and reports on which
STPNOC has relied for the need for power evaluation. The tables and figures in these
sections have been taken from, or been generated from the data in, the ERCOT
studies and reports. According to NUREG-1555, an NRC independent evaluation of
the need for power may not be needed if the NRC determines that the State/regionprepared evaluation is (1) systematic, (2) comprehensive, (3) subject to confirmation,
and (4) responsive to forecasting uncertainty. Each of the NUREG-1555 criteria is
addressed below with respect to the collective ERCOT reports.
Systematic – ERCOT is required by the PUCT to provide extensive studies, issue
reports, make recommendations for transmission system needs and resource
adequacy, and even make legislative recommendations to further those objectives.
Analysis is pursued in the context of the competitive ERCOT market using load growth
scenarios, industrial growth projections, regional transmission topology, sub-regional
modeling, and new generation characteristics. The development of these reports is
subject to a vigorous stakeholder input process. The output of the Long-Term Forecast
Model or LTFM (Reference 8.4-7) is used as input to the CDR (Reference 8.4-3).
There is an orderly and efficient progression of data and calculation results.
Comprehensive – ERCOT’s planning responsibilities are broad. The Long Term
System Assessment (Reference 8.4-8), for example, uses projections and variations
in scenarios such as fuel prices, load growth, and environmental regulations. The
study looks forward ten years and includes high-, low-, and base-case assumptions for
a variety of factors. The CDR accounts for every resource in the entire ERCOT region
and accurately designates its status.
Subject to Confirmation – the analyses and reports benefit from extensive stakeholder
input and stakeholder scrutiny in the ERCOT stakeholder process, as well as review
by the PUCT, who has the ultimate responsibility for market oversight in ERCOT. Both
the Long-Term Peak Demand study (Reference 8.4-7) and the CDR look at historical
information as a check on past forecasting performance. From 1999 to 2006, the
ERCOT peak demand and energy consumption forecasts have been within ± 5% of the
actuals. (Reference 8.4-9)
Responsive to Forecasting Uncertainty – The Long-Term Forecasting Model resolves
one measure of the uncertainty associated with extreme weather impacts on peak
demands by using a more extreme weather profile to obtain the forecasts. It then uses
a 90th and 10th percentile “confidence band” to bound contingencies. From 1999 to
2006, the ERCOT peak demand and energy consumption forecasts have been within
± 5% of the actuals. Also the reserve margin calculation methodology has been
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revised several times since 2005 to reduce the uncertainties associated with the inputs
to the calculation.
The studies performed by ERCOT regarding need for power collectively satisfy the four
criteria in NUREG-1555 and obviate any need for further independent evaluation.

8.4.4 Conclusions
ERCOT has concluded that a significant amount of new generation will be needed to
meet the demand projected for 2016 along with maintaining the 12.5% reserve margin
that is needed to maintain system reliability, regardless of which load scenario is under
consideration (Reference 8.4-8).
Figure 8.4-2 provides the ERCOT generation capacity and demand projections for
2012-2027, which demonstrates a steady divergence between demand and capacity
for the period. Figure 8.4-3 provides the potential ERCOT generation capacity needed
from 2012-2027. Baseload generation capacity currently provides approximately
24.5% of the peak demand and is forecast to provide approximately 30.1% by 2012.
The ERCOT studies did not include the generation capacity that will be provided by
STP 3 & 4. It is anticipated that the 1370 MWe (gross) from STP 3 will be available in
2015 and 1370 MWe from STP 4 will be available in 2016. At that time, the need for
new capacity in Texas is predicted to be between 20,000 to 50,000 MWe as shown in
Figure 8.4-3. Thus, the need for new capacity in ERCOT in 2015-2016 is substantially
greater than the new capacity to be provided by STP 3 & 4. As a result, not only will
there be a need for power from STP 3 & 4, there will be a need for a substantial amount
of other new generating capacity.
In this regard, a number of companies have announced their intentions to build new
generating capacity in the ERCOT region, including new nuclear plants by Exelon and
TXU. Additionally, other companies have announced their intentions to construct other
types of generation capacity, including fossil-fueled facilities. However, only 550 MW
of new gas-fired generation capacity (in 2008), 750 MW of coal-fired generation
capacity (in 2011), and 800 MW of coal-fired generation capacity (in 2012) were
included in the 2007 CDR resources forecast. None of the announced nuclear
capacity is included in the resources forecast.
In summary, the ERCOT studies have forecast a shrinking reserve margin that does
not satisfy ERCOT goals to maintain system reliability by 2009. By the time STP 3 &
4 are projected to enter commercial operation in 2015-2016, there will be a substantial
need for power not only from STP 3 & 4, but from other new generating plants as well.
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Table 8.4-1 Forecast Summer Capacity, Baseload Generation Units Only
2007

2008

2009

2010

2011

2012

Firm Load Forecast

62,669

64,010

65,383

66,830

68,331

69,608

Resources, MW

71,812

72,048

71,960

72,394

72,939

73,703

Reserve Margin

14.6%

12.6%

10.1%

8.3%

6.7%

5.9%

Baseload Generation, MW

17,621

17,621

19,057

19,998

21,378

22,178

% of Resources that are
Baseload Generation

24.5%

24.5%

26.5%

27.6%

29.3%

30.1%

Compiled from Reference 8.4-3

8.4-8

Assessment of Need for Power

Rev. 12

STP 3 & 4

Environmental Report

Figure 8.4-1 ERCOT Reserve Margin Forecasts, 1999-2012
Compiled from 2005 CDR, 2006 CDR, and 2007 CDR
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Figure 8.4-2 ERCOT Generation Capacity and Demand Projections (MW)
Reference 8.4-3

8.4-10
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Figure 8.4-3 Potential ERCOT Generation Needed (MW)
Reference 8.4-3
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9.0. Alternatives to the Proposed Action
The proposed action is for NRC to issue combined operating license (COL) to
authorize construction and operation of two 1350 MWe nuclear power units to address
future baseload generation needs.
Chapter 9 describes the alternatives to construction and operation of new nuclear units
at the STP site, as well as alternative plant and transmission systems. The
descriptions provide sufficient detail to assess the impacts of the alternative generation
options or plant and transmission systems relative to those of the proposed action.
The chapter includes four subsections:


No-Action Alternative (Section 9.1)



Energy Alternatives (Section 9.2)



Alternative Sites (Section 9.3)



Alternative Plant and Transmission Systems (Section 9.4)

As discussed in Chapter 8, the STP site is located within the Electric Reliability Council
of Texas (ERCOT) region. ERCOT is the reliability coordinator, balance authority, and
transmission operator for 75% of the geographical area and 85% of the load in the
state of Texas (Reference 9.0-1). The ERCOT grid is separated electrically from the
rest of North America. ERCOT has two DC ties to the Southwest Power Pool (SPP)
and one to Mexico with a total capacity of approximately 856 MW (Reference 9.0-2).
Because the ERCOT grid is isolated from the rest of North America, STPNOC defines
the region of interest as the area served by ERCOT.

9.1 No-Action Alternative
The no-action alternative is NRC denial of the COL for STP 3 & 4. Under the no-action
alternative, STP 3 & 4 would not be constructed or operated at the STP site, and the
benefits associated with construction and operation of STP 3 & 4 would be lost. These
benefits include the direct employment of 888 people for operation of STP 3&4. The
creation of 888 permanent STP 3 & 4 operations jobs would inject $90,181,728 to
$110,129,760 per year into the regional economy. Additionally, for every new
operations job an estimated additional 1.47 indirect jobs would be created, which
means that the 888 direct jobs would result in an additional 1,305 jobs in Matagorda
and Brazoria Counties, for a total of 2,193 new jobs in these two counties.
The no-action alternative also includes failure to construct and operate the proposed
facilities. This would mean that the electrical capacity to be provided by the project
would not become available. The no-action alternative also presupposes that no
additional conservation measures would be enacted to decrease the amount of
electrical capacity that would otherwise be required in the ERCOT region.
As discussed in Chapter 8, there is a demonstrated need for additional baseload
generation capacity in the ERCOT region. The current ERCOT forecast for 2007 to
2012 indicates the peak demand is expected to increase by 2.1% annually. Although
No-Action Alternative
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overall peak demand forecast calls for a 2.1% annual growth rate, some areas may
experience growth as high as 6.1% per year, with the greatest growth around the
metropolitan areas.
Without additional capacity, ERCOT would be unable to maintain the minimum 12.5%
target level of reserve margin necessary to mitigate uncertainties in load requirements
that can arise from unit outages, adverse weather conditions, unexpected demand, or
an unplanned loss in the transmission system. The addition of nuclear generation
capacity would address these needs, and would also support national and international
goals to reduce the generation of greenhouse gases as outlined in the Energy Policy
Act of 2005 (Reference 9.1-1). Finally, the no action alternative would not serve NRG's
purpose to use STP 3 & 4 as a merchant generator to sell power on the wholesale
market and make a profit.
In light of the benefits for the proposed project, the No-Action alternative is not
preferable to the construction and operation of STP 3&4.

9.1.1 Reference

9.1-2

9.1-1

ERCOT (Electric Reliability Council of Texas) 2007. "ERCOT Fact Sheet."
February 19, 2007. Available online at
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9.1-2

ERCOT (Electric Reliability Council of Texas) 2007. "ERCOT Releases
2004 Summer Reliability Assessment," dated May 12, 2004, available at
http://www.ercot.com/news/press_releases/2004/nr20040512.html,
accessed on July 1, 2007.

9.1-3

Public Law 109-58, Energy Policy Act of 2005. August 8, 2005. Available
online at http://frwebgate.access.gpo.gov/cgibin/getdoc.cgi?dbname=109_cong_public_laws&docid=f:publ058.109.pdf.
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9.2 Energy Alternatives
This section evaluates the two energy options to satisfy future baseline electrical
demand—those that do not require new generation capacity (Subsection 9.2.1), and
those that do (Subsection 9.2.2). The regulatory basis for this discussion is found in
10 CFR 51.45(b)(3), as adopted by reference 10 CFR 51.50(c).
Some of the new generation alternatives identified in Subsection 9.2.2 may be readily
eliminated from the evaluation. Those not eliminated are further evaluated in
Subsection 9.2.3 with emphasis on environmental impacts, reliability, and economic
factors.
Throughout this discussion, it is important to note that the additional STP units would
be constructed and operated to serve as an independent merchant baseload power
producer (also referred to as a “merchant plant” or “merchant generator”). The power
produced would be sold on the open wholesale market, without specific consideration
to a traditional service area or reserve margin objectives. For the purposes of this
alternatives analysis, the “region of interest” has been defined as service territory
served by the Energy Reliability Council of Texas (ERCOT) rather than the more
traditional “relevant service area.” The delineation of this region of interest is
consistent with current deregulation policies and the proposed location of the facility
within the territory served by ERCOT. The major functions of ERCOT are described in
a paper available from the ERCOT website titled "ERCOT Protocols Section 1 –
Overview," (Reference 9.2-1) and are also discussed in Chapter 8 of this
Environmental Report.

9.2.1 Alternatives That Do Not Require New Generation Capacity
This section is intended to provide an assessment of the economic and technical
feasibility to meet the demand for energy without construction of new generation
capacity. Potential options are to:


Purchase power from other utilities or power generators



Reactivate or extend the service life of existing plants within the power system



Implement Demand Side Management actions (including conservation measures)



Use an existing peaking facility to provide baseload power



Combine these elements that would be equivalent to the output of the project and,
therefore, eliminate its need

9.2.1.1 Purchase Power from Other Utilities or Power Generators
In a traditional alternatives analysis for examining the energy alternative to utility
generation capacity, the purchased power alternative meant that the utility would meet
a portion of its service territory demand using power that it purchased from another
utility. Deregulation, however, has changed the traditional analysis. In the current
deregulated ERCOT market, one of the joint owners of the proposed project, NRG, is
a power generation company that operates as an independent provider of wholesale
Energy Alternatives
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electricity. As a power generation company, NRG would not be able to offer
competitively priced power if it had to purchase electricity for resale in the wholesale
market.
The other joint owner of the proposed project, CPS Energy, continues to operate as a
traditional utility. As a traditional utility, one of CPS Energy's goals is to provide the
lowest cost-reliable power supply to its customers. In some instances, when the price
is right, CPS Energy makes short-term purchases of power on the wholesale market
for the benefit of customers. However, to maintain an adequate reserve of generating
capacity for reliability and wholesale market risk reduction, CPS Energy has
determined that the proposed nuclear project is the lowest cost option. CPS Energy
has and continues to evaluate power markets for opportunities to supplement its
generation portfolio. However, power supply agreements are too costly to be a viable
alternative to the proposed nuclear project.
Finally, as discussed in Chapter 8, the region of interest for the need for power analysis
is ERCOT. Chapter 8 demonstrates that within ERCOT there is a need for power from
STP 3 & 4 plus other new generating facilities. Chapter 8 also demonstrates that there
are very limited interconnections between ERCOT and outside areas. Given the
limited interconnections, it would not be possible to supply the need for power within
ERCOT with power purchased from outside of ERCOT.

9.2.1.2 Reactivate or Extend Service Life of Existing Plants
Reactivating or extending the service life of existing plants could reduce the need for
a new nuclear power station. STPNOC has no plans to retire either of the existing STP
units. Fossil plants that have been retired or that are slated for retirement tend to be
ones that are old enough to have difficulty in meeting current restrictions on air
contaminant emissions. In the face of increasingly stringent restrictions, delaying
retirement, or reactivating plants to avoid development of large baseloaded plant
would be unreasonable. To meet regulatory requirements, major construction to
retrofit emission control devices, upgrade, or replace plant components would likely be
required. STPNOC concluded that the environmental impacts of such a scenario are
bounded by the coal- and gas-fired alternatives. Consequently, reactivation or
extended service life for existing plants are not considered reasonable or
environmentally preferable alternative energy sources for the owners of the proposed
project.

9.2.1.3 Demand Side Management
Historically, state regulatory bodies have required regulated utilities to institute
programs designed to reduce demand for electricity; however, the capacity of the
proposed baseload unit could not reasonably be replaced with conservation. Demand
Side Management programs included energy conservation and load modification
measures. In the current deregulated ERCOT market, NRG anticipates it would not be
able to offer competitively priced power if it had to retain an extensive conservation and
load modification incentive program.

9.2-2

Energy Alternatives

Rev. 12

STP 3 & 4

Environmental Report

As discussed in Subsection 8.4.1, ERCOT does have a Demand Side Working Group
to promote demand side management. ERCOT’s determination of the need for power
accounts for efforts to reduce demand. Therefore, even factoring in demand side
management, there will be a need for power in ERCOT at the time STP 3 & 4 is
scheduled to begin operation, and demand side management is not a reasonable
alternative to new generating facilities.
Finally, the purpose of STP 3 & 4 is to generate baseload power, and NRG’s purpose
for the project is to sell baseload power on the wholesale market. Demand side
management does not generate baseload power, and therefore does not serve the
purpose of the project. Therefore, demand side management is not a reasonable
alternative.

9.2.1.4 Use an Existing Peaking Facility to Provide Baseload Power
Baseload facilities are normally used to satisfy all or part of the minimum or baseload
of the system and, as a consequence, operate at full power continuously throughout
the year. Peaking facilities usually run for short periods when demand on the grid
exceeds baseload generation capacity in the region. Continuously running a peaking
facility to provide baseload power could reduce the need for a new nuclear power
station. Peaking facilities are small facilities, generally fueled by oil or natural gas, that
quickly can be turned on and off according to swings in demand. Because they have
a relatively low installed capital cost, simple cycle combustion turbines and diesel
generators are the most prevalent peaking technologies. Peaking technologies are
generally less fuel-efficient than baseload technologies using similar fuels.
Consequently, peaking technologies are more expensive to operate and their impact
on the environment per unit of generation is greater than the impact from baseload
technologies using similar fuels. Therefore, using existing peaking facilities to provide
baseload power is not considered a reasonable and/or environmentally preferable
alternative energy source for the owners of the proposed project.

9.2.2 Alternatives That Require New Generation Capacity
9.2.2.1 Introduction
This section discusses potential alternatives that require new generation capacity and
could reasonably be expected to meet the additional generation capacity expected
from the proposed project at the STP site. The STPNOC COL application is premised
on the construction and operation of a facility that would serve as a large baseload
generator. Any feasible alternative would also need to be able to provide baseload
power. For this evaluation, STPNOC determined that NUREG-1437, “Generic
Environmental Impact Statement for License Renewal of Nuclear Plants” (Reference
9.2-2), identifies a useful set of alternative technologies. To generate the reasonable
set of alternatives in NUREG-1437, NRC included commonly known generation
technologies and consulted various state energy plans to identify alternative
generation sources that are typically considered by state authorities across the
country. From this review, NRC established a reasonable set of alternative
technologies for power generation. This section considers those same alternatives.
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Over the lifetime of the proposed project, technology is expected to continue to
improve operational and environmental performances. Thus, any analyses of future
relative competitiveness or impacts are subject to these uncertainties. However, in the
case of alternatives evaluated in Subsection 9.2.2, STPNOC believes that sufficient
knowledge is available to make a reasonable assessment.
Energy alternatives identified for consideration in NUREG-1437 include coal, natural
gas, petroleum fuels, wind, geothermal, hydroelectric, wood waste, and municipal solid
waste, energy crops, and solar. Although NUREG-1437 is specific to license renewal,
the alternatives analysis therein is generic and independent of license renewal and can
be compared to the proposed action to determine if the alternative technology
represents a reasonable alternative and satisfies the intent and requirements of the
proposed action.
The alternative technologies considered in this analysis are consistent with national
policy goals for energy use and are not prohibited by federal, state, or local regulations.
Each of the alternatives are assessed and discussed in the subsequent sections
relative to the following criteria:








The alternative energy conversion technology is developed, proven, and available
in the region of interest at the start of commercial operation of the proposed project.
The alternative energy source provides baseload generation capacity equivalent to
the level in the proposed action (i.e., STP 3 & 4).
The alternative energy source does not result in environmental impacts in excess
of a nuclear plant.
The costs of an alternative energy source do not exceed the costs that make it
economically impractical.

Several of the alternative energy sources were considered technically or economically
infeasible after a preliminary review and were not considered further. Alternatives that
were considered to be technically and economically feasible are assessed in further
detail in Subsection 9.2.3.
STPNOC proposed a two-unit plant for the STP site based on General Electric’s
Advanced Boiling Water Reactor (ABWR) configuration. For the purpose of analysis,
STPNOC assumed a target value of 2700 MWe for the net electrical output from the
proposed STP units. This is considered a reasonable value and is the basis for the
alternatives analysis in the following subsections.

9.2.2.2 Wind
As of December 2006, 2508 MWe of wind generation has been in service in the
ERCOT region (Reference 9.2-3). Wind power systems produce power intermittently
because they are only operational when the wind blows at sufficient velocity and
duration. Although recent advances in technology have improved wind turbine
reliability, the capacity factors for wind power systems generally range from 25% to
9.2-4
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40% (Reference 9.2-4) and the National Regulatory Research Institute reports an
average capacity factor of around 30% (Reference 9.2-5).
The energy potential in the wind is expressed by wind generation classes that range
from 1 (least energetic) to 7 (most energetic). In a Class 1 region, for a wind
measurement height of 164 feet, the average wind speed is less than 12.5 mph and
offers a wind power of less than 200 watts per square meter. A Class 7 region has an
average of more than 19.7 mph and offers a wind power of more than 800 watts per
square meter. These speed ranges are based on wind speeds measured at 164 feet
above ground surface (Reference 9.2-6). Wind regimes of Class 4 or higher are
potentially economical for the advanced utility-scale wind turbine technology currently
under development. Class 3 wind regimes may be potentially economical for future
utility-scale technology (Reference 9.2-7).
Within the ERCOT region, mountainous parts of west Texas, and perhaps even the
lower Gulf Coast, contain areas with winds presently suitable for electric power
generation from wind energy (Reference 9.2-8). Wind resource studies indicate that
within the United States, the potential wind resources in Texas are second only to
those in North Dakota (Reference 9.2-9). AWS Truewind submitted a Wind Generation
Assessment to ERCOT in January 2007 that identifies 25 viable Competitive
Renewable Energy Zones distributed across the state with an estimated 1200 potential
wind project sites. The estimated wind energy potential exceeds 130,000 MWe in a
typical historic year. Most of these are located in the north, west, and central areas of
the ERCOT region, although viable areas are also present near the coast southwest
of Galveston (Reference 9.2-10). However, STPNOC would have to acquire land
rights to build wind generation facilities in the more favorable regions within ERCOT.
In open, flat terrain, a utility-scale wind plant requires about 60 acres per megawatt of
installed capacity. However, 5% (3 acres) or less of this area is actually occupied by
turbines, access roads, and other equipment. The other 95% can be used for
compatible activities such as farming or ranching (Reference 9.2-11). Based on this
data, to generate a net output of 2700 MWe, a wind farm that operates with 30%
capacity factor (an average value) would require as much as 540,000 acres (844
square miles), with about 27,000 acres (42 square miles) occupied by turbines and
support facilities (Reference 9.2-11). Based on the amount of land needed, the wind
alternative would require a large greenfield site, which would result in a large
environmental impact.
Wind resources off the coast of Texas also offer potential for wind-based energy
production (Reference 9.2-12). Offshore wind turbines have several advantages over
onshore turbines. At a sufficient distance from the coast, visual intrusion is minimized
and wind turbines can be larger, which increases the overall installed capacity per unit
area. In addition, studies have shown that very high tip-speed designs and reduced
blade chord can reduce loads throughout a wind turbine structure and reduce costs;
however, these designs have been restricted on land because of increased aeroacoustics noise emissions, but offshore installations would not be subject to the same
limitations. These improvements can reduce the cost of energy by as much as 15%.
Design modifications such as downwind operation and the use of high-tip speed
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flexible designs could further reduce capital cost. In addition, offshore winds tend to
be faster and more uniform than onshore winds. A higher, steadier wind means less
wear on the turbine components and more electricity generated per square meter of
swept rotor area. Onshore turbines are often located in remote areas, where the
electricity must be transmitted by relatively long power lines to densely populated
regions, but offshore turbines can be located relatively close to urban load centers
which can simplify transmission issues (Reference 9.2-13).
Despite these advantages, however, significant challenges associated with offshore
wind power development exist. Environmental conditions at sea are more severe than
on land, and the sea poses saltwater corrosion concerns and additional loads from
waves. To date, turbine manufacturers have taken conventional land-based turbine
designs, upgraded their electrical and corrosion-control systems to facilitate a marine
service environment, and placed them on concrete bases or steel monopiles to anchor
them to the seabed. Experience with offshore wind power development in Europe
indicates that the use of conventional land-based turbine designs in a marine
environment leads to reliability issues and increased maintenance costs. New turbine
designs would be needed to withstand harsh offshore conditions. In addition,
investment costs are higher and accessibility is more difficult, and these factors pose
increased capital and maintenance costs (Reference 9.2-13).
Installation of wind power equipment can pose aesthetic concerns, particularly on
mountaintops. Scenic vistas are important and considerable public resistance to the
use of mountain ridges for the location of wind farms is likely. Public resistance to the
use of coastal areas for wind farms is also likely for similar reasons (Reference 9.2-5).
The National Regulatory Research Institute estimates that the current overnight
construction cost (in 2006 dollars) for an onshore 50 MW wind facility would range from
$1150 to $1200 per kilowatt. A large wind facility could generate power at a cost of
between $0.04 and $0.06 per kilowatt-hour (Reference 9.2-5).
Based on this analysis, STPNOC has determined that wind energy is developed,
proven, and available in the ERCOT region at the start of commercial operation of the
proposed project; however, the capacity factor for wind energy is inadequate to provide
baseload power. In addition, wind energy has large land use requirements and the
associated construction and ecological impacts. For these reasons, wind power alone
is not a feasible alternative for baseload power in the ERCOT region. However, wind
power could be included in a combination of alternatives to the proposed project.
Combinations of alternatives are discussed in Subsection 9.2.2.12.

9.2.2.3 Solar Technologies
There are two basic types of solar technologies that produce electrical
power—photovoltaic cells (PVs), and concentrated solar power (CSP). For
concentrated solar technologies to be effective, the average ground-level insolation
rate must be a minimum of 6.0 kWh/m2/day (Reference 9.2-14). The ERCOT region
receives 3.5 to 7.0 kWh/m2/day. The western portions of the ERCOT region receive
considerably more direct solar radiation than the eastern ERCOT regions. Based on
solar radiation maps, numerous areas in the western portion of the ERCOT region
9.2-6
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would meet or exceed the 6.0 kWh/m2/day minimum insolation standard, especially in
the far western portion of the ERCOT region (Reference 9.2-15). Environmental
advantages shared by both solar technologies are near-zero emissions and an
unlimited supply of fuel (sunlight). Environmental disadvantages shared by both solar
technologies are sizeable land use requirements, aesthetic intrusion, and potential use
of hazardous materials (lead) to store energy. Additional discussion of CSP and PV
technologies is provided below.

9.2.2.3.1 Photovoltaic Cells
In PVs, light particles called photons penetrate the solar cell and knock electrons free
from a semiconductor material to create an electric current. As long as an adequate
amount of light flows into the cell, electrons flow out of the cell. The cell does not
consume its electrons and lose power like a battery. Instead, it operates as a converter
that turns one kind of energy (sunlight) into another (electrical current). Individual
photovoltaic cells are typically combined into modules that hold about 40 cells, and
modules are then mounted into photovoltaic arrays. A large number of arrays can be
combined to create a power generation plant (Reference 9.2-16).
Land use requirements (and associated construction and ecological impacts) are
larger for a PV plant than for a nuclear plant. The land area required depends on the
available solar insolation and type of plant, but based on the data from a 2002 report
from the National Renewable Energy Laboratory (NREL), the minimum land area
required is 3.8 acres per megawatt (Reference 9.2-14). Because of the land area
requirements, a large PV facility could pose aesthetic concerns.
The capacity factor for PV technology ranges from 16% to 30% (Reference 9.2-17).
For a solar voltaic system with a midrange capacity factor (24%), the estimated land
required to provide 2700 MW of net power to the ERCOT grid is nearly 42,750 acres.
The current estimated overnight capital cost for a PV system (in 2006 dollars) is about
$4222 per kilowatt (Reference 9.2-5), and current levelized cost is between $0.20 and
$0.25 per kilowatt-hour (Reference 9.2-16). In addition, retired PV system
components (e.g., batteries) would likely require disposal as hazardous waste.
Based on this analysis, STPNOC has determined that PV technology is developed and
proven, and that viable sites with adequate insolation levels are available in the
ERCOT region at the start of commercial operation of the proposed project; however,
the capacity factor for PV technology is inadequate to provide baseload power. In
addition, PV systems have large land use requirements along with the associated
environmental impacts. Furthermore, the cost to generate electrical power from PV
systems is several times greater than the cost to generate nuclear power. For these
reasons, PV systems are not a feasible or reasonable alternative for baseload power
in the ERCOT region.

9.2.2.3.2 Concentrated Solar Power
CSP systems include mirrors that concentrate the sunlight on a fluid system to induce
motion. The fluid is then routed through a turbine to generate electricity. This is
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basically the same type of system that is used to generate electricity from combustion
of coal, except the thermal energy comes from the sun instead of from coal
combustion. For this reason, CSP systems provide easy integration into the
transmission grid. Solar thermal systems can also be equipped with a thermal storage
tank to store the energy in the heat transfer fluid. This allows a solar thermal plant to
provide dispatchable electric power (Reference 9.2-18). Current CSP systems are as
large as 200 MW, with capacity factors that range from 30% to 50% (Reference 9.2-5).
The land area required depends on the available solar insolation and type of plant;
however, based on a report from the Western Governors Association, the nominal land
area required for a CSP system in a favorable solar region is around 5.0 acres per
megawatt (Reference 9.2-18). Because of the land area requirements, a large CSP
facility could pose aesthetic concerns.
To provide 2700 MWe of net power to the ERCOT grid, a CSP system that operates at
a nominal 40% capacity factor (Reference 9.2-5) would require a land area of 33,750
acres.
The overnight capital cost for a CSP system (based on 2006 dollars) ranges from
$2745 to $3410 per kilowatt (Reference 9.2-5). In areas with good solar insolation (at
least 6.0 kWh/m2/day), the levelized cost of solar power in 2003 was between $0.108
and $0.187 per kilowatt-hour (Reference 9.2-19). Solar energy costs would likely be
on the lower end of this range in the western portions of the ERCOT region that receive
stronger ground-level radiation levels.
Based on this analysis, STPNOC has determined that CSP technology is developed
and proven, and that viable sites with adequate insolation levels are available in the
ERCOT region at the start of commercial operation of the proposed project; however,
the capacity factor for CSP technology is inadequate to provide baseload power. In
addition, CSP systems have large land use requirements along with the associated
environmental impacts. Furthermore, the cost to generate electrical power from CSP
systems is several times greater than the cost to generate nuclear power. For these
reasons, CSP systems are not a feasible alternative for baseload power in the ERCOT
region.

9.2.2.3.3 Hydroelectric Power
Hydroelectric power is a fully commercialized technology. The summer capacity for
hydropower in Texas in 2005 was about 673 MW, which represented approximately
0.7% of the electric generation capacity in Texas (Reference 9.2-20). About 532 MW
of hydropower was generated in the ERCOT region (Reference 9.2-21). A recent DOE
study indicates another 328 MW of hydropower is feasible (Reference 9.2-22);
however, the available hydropower in the entire state of Texas is well below the 2700
MW capacity of the proposed project.
Land use for a large-scale hydropower facility is estimated to be quite large. NUREG1437 estimates land use of 1600 square miles per 1000 MWe generated by
hydropower (Reference 9.2-2). Based on this estimate, a 2700 MWe hydroplant that
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operates at a 40% capacity factor (Reference 9.2-23) would require that about 10,800
square miles be flooded. This would pose a large impact on land use.
If a new hydropower were constructed, wildlife habitat would be lost for terrestrial and
free-flowing aquatic biota, and additional habitat would be created for some aquatic
species. Associated with the loss of land would be some erosion, sedimentation, dust,
equipment exhaust, potential loss of cultural artifacts, and aesthetic impacts from land
clearing and excavation. Land that once was lived on, farmed, ranched, forested,
hunted, or mined would be submerged under water indefinitely. The original land uses
would be replaced by electricity generation and recreation, and perhaps, residential
and business developments that take advantage of the lake environment. Changes in
water temperature, currents, and amount of sedimentation would produce a different
aquatic environment above and below the dam. Alterations to terrestrial and aquatic
habitats could change the risks to threatened and endangered species (Reference 9.22).
In 2005, the overnight capital cost for a new large-scale hydropower facility was
estimated between $1700 and $2300 per kilowatt (Reference 9.2-23), and the
levelized cost of electricity produced from new hydropower facilities was estimated at
around $0.05 per kilowatt-hour (Reference 9.2-24).
Based on this analysis, STPNOC has determined that although hydropower is
developed and proven, the potential for future hydropower development in the ERCOT
region is inadequate to supply the power of STP 3 & 4. In addition, hydropower has
large land use requirements along with the associated environmental impacts. For
these reasons, hydropower is not a feasible alternative for baseload power in the
ERCOT region.

9.2.2.3.4 Geothermal
Geothermal energy is a proven resource for power generation. Geothermal power
plants use naturally heated fluids in underground reservoirs as an energy source for
electricity production. There are three types of geothermal energy plants in use today,
dry steam, flash steam, and binary-cycle. Dry steam plants use the earth’s thermal
energy to spin turbines directly. Flash steam plants pump hot high pressure water into
low pressure tanks instantly creating steam which is then used to spin turbine blades
to generate electricity. In binary-cycle plants, geothermal steam is used to heat a
secondary fluid—one that has a much lower boiling point than water—causing it to
vaporize. The vapor is then used to drive turbines (Reference 9.2-5).
Geothermal energy systems can be used for baseload power where this type of energy
source is available. Flash steam and binary-cycle geothermal energy systems can
operate with a 93% capacity factor (Reference 9.2-5). According to the Energy
Information Administration (EIA), as of January 2006, there were no geothermal power
plants connected to the ERCOT grid (Reference 9.2-25).
Shallow, high-temperature convective geothermal reservoirs have not been
discovered in the ERCOT region or the state. However, recent research indicates that
it may be feasible to extract geothermal electric power from geopressured reservoirs
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of hot water and natural gas or hot wastewater from deep oil and gas wells, using a
binary system. Over 600,000 oil and gas wells have been drilled in Texas, most of
which are located in the ERCOT region. High-temperature fluid (250°F or greater) has
been encountered in many of the wells that are 16,000 feet or deeper, with the highest
temperatures above 400°F. Texas also has significant geopressured geothermal
resources (Reference 9.2-26).
Researchers have estimated that electric power production potential from Texas oil
and gas wells range from 400 MW in the near-term to over 2,000 MW once the
technology is demonstrated (Reference 9.2-26).
Geothermal power generation facilities require between 1 and 8 acres per MWe
(Reference 9.2-27). Based on a 93% capacity factor, a geothermal power plant with a
net output of 2700 MWe would require between 2900 acres (4.5 square miles) and
23,200 acres.
The primary impacts of geothermal plant construction and energy production are
gaseous emissions, land use, noise, and potential ground subsidence. Subsidence
and reservoir depletion may be a concern if withdrawal of geothermal fluids exceeds
natural recharge or injection (Reference 9.2-27).
Overnight construction costs for geothermal power plant (in 2006 dollars) ranges from
$2200 to $2300 per kilowatt (Reference 9.2-5). The levelized cost of electricity
produced from geothermal power plants located in favorable areas is estimated
between $0.045 and $0.073 per kilowatt-hour (Reference 9.2-28).
Based on this analysis, STPNOC has determined that geothermal power is developed
and proven; however, because there are no known shallow high-temperature
geothermal sources in the ERCOT region, the potential for future geothermal power
generation utilizing currently available technology is inadequate to supply the power of
STP 3 & 4. The generation of electricity from geopressured reservoirs or hot
wastewater from deep oil and gas wells is in the early stages of development, and
STPNOC believes that this technology has not matured sufficiently to support
production for a baseload facility. For these reasons, geothermal power is not a
feasible alternative for baseload power in the ERCOT region.

9.2.2.3.5 Biomass Related Fuels
Biopower refers to electric power generated from converted vegetation (i.e., biomass).
The most common biomass resources today are waste wood and agricultural crop
residues such as corn and sugar cane. Research is underway to explore the
production of switchgrass and other crops for the specific purpose of biomass
conversion for electricity production (Reference 9.2-5).
Biopower generation is a two-step process. The first step is to convert biomass feed
stock into what is known as biofuel. The second step is to convert biofuel into electricity
via combustion. Most biopower today is produced in direct combustion gas turbines,
but it can also be used in combined-cycle turbines, diesel engines, or serve as a
substitute in existing coal-fired burners (Reference 9.2-5). Power from biomass is a
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proven commercial electricity generation option in the United States (Reference 9.229).
The ERCOT region has abundant biomass resources in the form of wood waste and
other agricultural residues. Significant biomass sources include cotton gin trash,
forestry, and biomass-derived waste from the large urban base. Prime agricultural
areas include regions along the Gulf Coast, the central Blackland Prairie, and delta
lands near the mouth of the Rio Grande. Switchgrass, a tall native grass proposed as
an energy crop by the DOE, can be grown in all of these regions. Other locally
abundant agricultural wastes include rice hulls, sugarcane, and cottonseed hulls.
Manures generated throughout the ERCOT region also form an important resource
(Reference 9.2-30).
Steam turbine conversion technology is relatively simple to operate and it can accept
a wide variety of biomass fuels. However, at the scale appropriate for biomass (the
largest biomass power plant listed by the EIA has a 74.9 MW nameplate capacity), the
technology is expensive and inefficient, and is therefore relegated to applications
where there is a readily available supply of low-cost, zero-cost, or negative-cost
delivered feedstocks (Reference 9.2-25).
The domestic cost of biofuel (in 2006 dollars) varies from about $0.174/million British
thermal units (MMBtu) for landfill gas, to $2.78/MMBtu for agricultural field residue, to
$5.52/MMBtu for logging residue. The capital cost for a biomass power plant is
between $1760 and $2160 per kilowatt (Reference 9.2-5). The levelized cost of
electricity produced from biomass power plants in 2006 dollars is $0.063 to $0.118 per
kilowatt-hour (Reference 9.2-19).
Biomass energy crops can produce a net fuel yield of 3.0 to 4.3 dry ton per acre per
year (Reference 9.2-31), and the heat value is generally between 6450 and 8200
Btu/pound (Reference 9.2-32). For a nominal heat value of 7300 Btu/pound, and 40%
conversion efficiency, the acreage required to grow enough biomass crop to generate
2700 MWe would be around 5.26 million acres, or 8200 square miles.
Although biomass offers some advantages, combustion of biomass fuels in modern
power plants leads to many of the same kinds of emissions as the combustion of fossil
fuels; including criteria air pollutants, greenhouse gases, and ash. Fuel processing,
which in most cases involves some type of grinding operation, produces emissions of
dust and particulates. Air emissions and water consumption are usually the principal
sources of environmental concern related to biomass facilities (Reference 9.2-33).
Conversion of large tracts of land for production of energy crops would pose potentially
adverse environmental impacts on wildlife habitat and biodiversity, reduce soil fertility,
increase erosion, and reduce water quality. The net environmental impacts would
depend on previous land use, the particular energy crop, and how the crop is
managed. If the land has not previously been developed for farming or other purposes,
displacement of natural land cover, such as forests and wetlands, with energy crops
would likely have negative environmental impacts. In addition, conversion of food
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crops into energy crops means a reduction in food production that may need to be
replaced elsewhere.
Based on this analysis, STPNOC has determined that biomass energy technology is
developed, proven, and available in the ERCOT region at the start of commercial
operation of the proposed project; however, biomass energy has large land use
requirements and would produce substantial combustion gas emissions. Furthermore,
the cost to generate electrical power from biomass systems is substantially greater
than the costs of nuclear power. For these reasons, biomass power alone is not a
feasible alternative for baseload power in the ERCOT region and is not
environmentally preferable to STP 3 & 4.

9.2.2.3.6 Municipal Solid Waste
Municipal solid waste refers to the stream of garbage collected through community
sanitation services. Since municipal solid waste generally includes some materials not
suitable for combustion, segregation must be performed on the waste supply stream.
For this reason, the capital and operations cost for a municipal solid waste generation
plant are generally higher than other steam turbine generation plants that use a
homogeneous waste feed such as wood waste (Reference 9.2-34).
The combustion of municipal solid waste can generate energy and reduce the volume
of waste by up to 90% and the waste mass by up to 75%, an environmental benefit
(Reference 9.2-35). However, municipal solid waste combustion also generates
emissions of nitrogen dioxide, sulfur dioxide, and toxic pollutants such as mercury.
The variation in the composition of municipal solid waste affects the emissions. For
example, municipal solid waste that contains batteries and tires would generate higher
levels of toxic emissions (Reference 9.2-34).
Power plants that burn municipal solid waste are normally smaller than fossil fuel
power plants but typically require a similar amount of water per unit of electricity
generated. When water is removed from a lake or river, fish and other aquatic life can
be killed, which affects the animals and people who depend on these resources
(Reference 9.2-34).
At the end of 2005, the EIA reported 96 municipal solid waste generation facilities in
operation. Nameplate capacities range from 1.2 MWe to 90 MWe with combined
output from all 96 plants of around 2650 MWe, and half of those are less than 20 MWe
(Reference 9.2-26). It would require 30 municipal solid waste plants at 90 MWe to
equal 2700 MWe of baseload capacity.
The overnight construction cost for a municipal solid waste generation facility (based
on 2004 dollars) is about $1500 per kilowatt based on an 80 MW unit (Reference 9.236). The levelized cost for municipal solid waste-generated power (in 2000 dollars) is
about $0.75 per kilowatt-hour (Reference 9.2-37).
The nominal heat content in municipal solid waste is around 11.7 MMBtu/ton, or about
5850 Btu/pound (Reference 9.2-38). There are about 20 million people that live within
the ERCOT service area (Reference 9.2-39), and on average each person generates
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about 7.11 pounds of municipal solid waste per day which amounts to roughly 2600
pounds of municipal solid waste each year (Reference 9.2-40). This is more than the
nation average of 4.5 pounds per day per person (Reference 9.2-41). About 35% of
municipal solid waste generated is recovered for recycling (Reference 9.2-40). If the
other 65% is burned to generate electricity and the combustion process is 30%
efficient, the total annual energy potential in the ERCOT region from municipal solid
waste would be around 2000 MW. This is less than the 2700 MW proposed by
STPNOC.
Another option for conversion of landfill waste into electricity is to capture and burn the
gases produced as municipal solid waste decomposes. This gas, which is primarily
methane, can be collected from wells within the landfill, filtered, and used to fuel for
engines connected to generators. Landfill gas generation plants are generally in the
range of 3 to 8 MW, and can economically produce power for 10 to 15 years. In
addition, combustion of the waste gas is beneficial to the environment because it
prevents the introduction of raw methane, a greenhouse gas with global-warming
potential 21 times that of carbon dioxide, into the atmosphere (Reference 9.2-42).
Based on this analysis, STPNOC has determined that municipal solid waste energy
technology is developed, proven, and available in the ERCOT region at the start of
commercial operation of the proposed project; however, because the full potential of
municipal solid waste in the ERCOT region is still less than the 2700 MW needed, and
because of the adverse environmental impacts to air and water quality, municipal solid
waste is not environmentally preferable to STP 3 & 4.

9.2.2.3.7 Petroleum Liquids
Electricity generated in 2005 in Texas from combustion of petroleum liquids
represented less than 0.5% of the total electricity generated in the state (Reference
9.2-20). Based on the ERCOT Unit Data Report for June 2007, petroleum-fueled (i.e.,
diesel) generation facilities in operation within the ERCOT region produce about 38
MW (Reference 9.2-21).
Although the capital cost for a new petroleum-fired plant would be similar to the cost of
a new gas-fired plant, the viability of petroleum-fired electricity generation is linked to
the price of crude oil, the rise of which has made petroleum-fired electricity generation
relatively less economic. Based on a 2003 estimate, the levelized cost of electricity
produced by conventional petroleum-fired operation is about $0.61 per kilowatt-hour
(Reference 9.2-43). According to EIA, during the years 2003 through 2006, the
average spot price of crude oil in the U.S. increased 120% from $26.60 per barrel to
$58.41 per barrel (Reference 9.2-44). Future increases in petroleum prices are
expected to make petroleum-fired generation even more expensive relative to other
alternatives. Also, the United States depends heavily on foreign petroleum supplies
(Reference 9.2-45). This reliance coupled with regional instability in the primary
petroleum producing regions presents potential concerns with the long-term reliability
and economic stability of petroleum-fired electricity generation. For these reasons,
liquid petroleum is not considered an economically viable fuel source for new electricity
generation facilities.
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Construction and operation of a petroleum-fired plant would have identifiable
environmental impacts. For example, NUREG-1437 estimates that construction of a
1000 MWe petroleum-fired plant would require about 120 acres. Based on a 95%
capacity factor, a petroleum-fired power plant with a net output of 2700 MWe would
require about 341 acres. Operation of petroleum-fired plants would have
environmental impacts (including impacts on the aquatic environment and air) that
would be similar to those from a coal-fired plant (Reference 9.2-2).
Based on this analysis, STPNOC has determined that petroleum energy technology is
developed, proven, and available in the ERCOT region at the start of commercial
operation of the proposed project, and that the land use requirements are relatively
small; however, because of the high cost of the fuel, combined with concerns related
to availability, energy independence, and the adverse environmental impacts to air and
water quality, petroleum-fired generation is not a feasible alternative for baseload
power in the ERCOT region.

9.2.2.4 Fuel Cells
Fuel cells are similar to common batteries. Both have a positive end and a negative
end, rely on chemical reaction, and produce electricity when the circuit is closed. In
hydrogen fuel cells, hydrogen passes through an anode catalyst where it is ionized.
The hydrogen ions then pass through a conductive medium and combine with oxygen.
The electrons formed by the ionization process create an electrical current. Fuel cells
can generate up to 2 MW of power (Reference 9.2-5).
The fuel cell generation process is a clean technology because the byproduct is water.
However, the hydrogen gas used in the fuel cells is generally obtained from fossil
fuels—mainly natural gas. Fuel cells can be sized for grid-connected or customer-sited
applications, but are generally too expensive to compete without subsidies (Reference
9.2-5).
Fuel cell power plants are in the initial stages of commercialization. Although more
than 650 large stationary fuel cell systems have been built and operated worldwide,
the global stationary fuel cell electricity generation capacity in 2003 was 125 MWe.
The largest stationary fuel cell power plant ever built is 11 MWe (Reference 9.2-46).
STPNOC believes that this technology has not matured sufficiently to support
production for a baseload facility.
Fuel cells are not cost-effective when compared with other generation technologies,
both renewable and fossil based. The estimated overnight construction cost (in 2006
dollars) is around $4015 per kilowatt (Reference 9.2-5), with a levelized electricity cost
of $0.058 to $0.119 per kilowatt-hour based on a 2003 estimate (Reference 9.2-47).
Based on this analysis, fuel cell technology has not matured sufficiently to support
production for a baseload facility, and is therefore not a reasonable alternative for
baseload capacity due to the cost and production limitations.
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9.2.2.5 Coal
The United States has abundant low-cost coal reserves, and the price of coal for
electric generation is projected to remain steady for the next 20 years. By 2030, coal
consumption is projected to increase by 50% over 2005 levels, with significant
additions of new coal-fired generation capacity over the last decade of the projection
period; however, projections for coal consumption are based on the assumption that
current energy and environmental policies remain unchanged throughout the
projection period (Reference 9.2-48). In year 2005, coal-fired generation facilities in
Texas accounted for about 37.4 percent of the electricity generated and about 20
percent of its electric generation capacity (Reference 9.2-20).
There are three primary technologies identified to generate electrical energy from coal:
conventional pulverized coal boiler, fluidized bed, and integrated gasification
combined-cycle (IGCC). As part of the alternatives evaluation, all three technologies
(conventional, fluidized bed, and IGCC) are evaluated.

9.2.2.5.1 Conventional Pulverized Coal Boiler
In conventional pulverized coal-fired plants, pulverized coal is blown into the
combustion chamber of a boiler. The idea is that if the coal is sufficiently pulverized, it
will burn almost as easily and efficiently as a gas. In the combustion chamber, hot
gases and heat energy from the incineration process convert water into high-pressure
steam. The steam is then passed through a turbine to produce electricity. Flue gases
are routed through a selective catalytic reduction unit for nitrogen oxides (NOx)
reduction, and into an air heater. From the air heater the flue gas flows to a sulfur
dioxide (SO2) scrubber system and a particulate removal system.
The steam systems used in the current generation of pulverized coal plants are
generally designated as subcritical (or conventional), supercritical, or ultrasupercritical. This designation is based on the pressure and temperature of the steam.
The demarcation for these designations varies within the worldwide power generation
industry (Reference 9.2-5).
In the United States, subcritical plants operate at a nominal pressure of 2400 psi and
a peak temperature of 1050°F. A supercritical unit would operate at a similar peak
temperature but at a nominal pressure of 3500 psi. Ultra-supercritical units operate at
a nominal pressure of 4500 psi and a minimum temperature of 1100°F. As the
temperature and pressure of the steam at the generator turbine inlet increases, so
does the efficiency of the power steam cycle. As the efficiency of the steam cycle is
increased, the amount of fuel necessary to produce the same amount of energy is
reduced, which also reduces plant emissions (Reference 9.2-5). The subcritical and
supercritical technologies are commercially mature and widely used throughout the
world. The ultra-supercritical technology, however, is currently in the development
phase and is not a feasible alternative for the proposed nuclear project. Pulverized
coal-fired boilers provide an output between 100 and 1300 MWe (Reference 9.2-5). To
mitigate the impact of a system failure on the electrical distribution system, most
boiler/turbine combinations are generally less than 1000 MWe.
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The environmental impacts of construction of a typical pulverized coal-fired steam
plant are well known because coal-fired steam plants represent about a third of the
electrical generation in the United States (Reference 9.2-20). The estimated capital
costs (in 2006 dollars) for a new pulverized coal-fired power plant range from $1235 to
$2270 per kilowatt (Reference 9.2-5). The levelized cost of new generation capacity
from a pulverized coal-fired power plant is $0.056 per kilowatt-hour (Reference 9.248).

9.2.2.5.2 Fluidized Bed
Fluidized bed is an advanced coal combustion process that involves the injection of a
sorbent material, such as crushed limestone, into the combustion chamber along with
the fuel. The presence of the sorbent helps minimize the formation of gaseous
pollutants. The fuel and sorbent mixture is fluidized on air jets in the combustion
chamber to enhance combustion and heat transfer. Sulfur released from the fuel as
SO2 is captured by the sorbent to form a solid compound that is removed with the ash,
generating large quantities of solid waste. The waste stream is potentially marketable
for agricultural and construction applications. More than 90% of the sulfur in the fuel
is captured in this process. NOx formation in fluidized bed power plants is lower than
that for conventional pulverized coal boilers because the operational temperature
range is below the temperature at which thermal NOx is formed (Reference 9.2-49).
Overall, emissions from fluidized bed units are comparable to the emissions from a
conventional pulverized coal boiler equipped with post-combustion SO2 and NOx
control equipment. As discussed in Subsection 9.2.3.1, these environmental impacts
are greater than those of a nuclear plant. Fluidized bed units are currently available in
sizes as large as 300 MW, and designs are being developed for units as large as 600
MW. The technology is more suited to low-grade, high ash, high sulfur coals, which
are more difficult to pulverize, and which may have variable combustion characteristics
(Reference 9.2-50). Also, because the operational temperature of the fluidized bed
system is lower, it does not achieve the higher efficiency levels achieved by
conventional pulverized coal boilers.
To improve the thermal efficiency of the fluidized bed technology, a new type of
fluidized bed boiler has been proposed that encases the entire boiler inside a large
pressure vessel. Combustion of coal in a pressurized fluidized bed boiler results in a
high-pressure stream of combustion gases that can spin a gas turbine to make
electricity and boil water for a steam turbine. It is estimated that pressurized fluidized
bed plants could generate 50% more electricity from coal than a regular power plant
from the same amount of coal. The pressurized fluidized bed technology is currently
in the demonstration phase and is not a feasible alternative for the proposed nuclear
project. (Reference 9.2-49). Additionally, the fluid bed technology is not
environmentally preferable to nuclear power.
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9.2.2.5.3 Integrated Gasification Combined Cycle
IGCC is an innovative electric power generation concept that combines modern coal
gasification technology with both gas turbine and steam turbine power generation. The
technology is substantially cleaner than conventional pulverized coal plants because
major pollutants can be removed from the inlet gas stream before combustion.
The IGCC alternative generates substantially less solid waste than a conventional
coal-fired boiler. The largest solid waste stream produced by IGCC installations is
slag, a black, glassy, sand-like material that is potentially a marketable byproduct.
Slag production is a function of ash content in the coal (Reference 9.2-51). The other
large-volume byproduct produced by IGCC plants is sulfur, which is extracted during
the gasification process and can be marketed rather than placed in a landfill. IGCC
units do not produce ash or scrubber wastes.
IGCC power plants are in the early stages of commercialization. There are currently
two commercial-size, coal-based IGCC plants in the United States. Both were
supported initially under the DOE Clean Coal Technology demonstration program, but
now operate commercially without DOE support (Reference 9.2-51). Experience has
been gained with the chemical processes of gasification, coal properties, and their
impact on IGCC design, efficiency, economics, etc. However, system reliability is still
relatively lower than conventional pulverized coal-fired power plants and the major
reliability problem is from the gasification section. There are problems with the
integration between gasification and power production as well. For example, if the
gases are not adequately cleaned, uncleaned gas can cause various types of damage
to the gas turbine (Reference 9.2-52).
An IGCC plant is estimated to cost about 20% to 25% more than a comparably sized
conventional pulverized coal plant (Reference 9.2-51). STPNOC believes this
technology has not matured sufficiently to support production for a large baseload
facility and is not a reasonable alternative for a large baseload facility.

9.2.2.5.4 Conclusion for Coal-Fired Alternatives
Pulverized coal-boilers and fluidized bed units (if such units become commercially
mature) are reasonable alternatives to the proposed nuclear plant. Because the
supercritical pulverized coal technology has a higher thermal efficiency and lower
emissions than either the subcritical pulverized coal or fluidized bed technologies,
supercritical pulverized coal was selected as the representative technology for the
coal-fired alternative. The coal-fired alternative includes four supercritical boiler units,
each with a net capacity of 675 MWe for a combined capacity of 2700 MWe. Table
9.2-1 describes the assumed basic operational characteristics of the coal-fired units.
Emission control technology and percent-control assumptions are based on
alternatives identified by the EPA (Reference 9.2-53). For the purpose of analysis, it
is assumed that coal and limestone (calcium carbonate) would be delivered by rail after
upgrades are applied to the existing rail spur into STP.
Based on the well-known technology, fuel availability, and generally understood
environmental impacts associated with construction and operation of a coal-fired
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power generation plant, it is considered a reasonable alternative and is therefore
retained for further evaluation in Subsection 9.2.3.

9.2.2.6 Natural Gas
Gas-fired generation with combined-cycle turbines is mature and has relatively low
capital costs. Overnight construction costs (based on 2006 dollars) for a combinedcycle turbine range from $565 to $620 per kilowatt (Reference 9.2-5). The levelized
cost of electricity produced from a new gas-fired power plants in 2005 was around
$0.055 per kilowatt-hour (Reference 9.2-48).
For the purpose of the gas-fired alternative analysis, four standard-sized units, each
with an output of 675 MWe are postulated to achieve the target output of 2700 MWe.
Table 9.2-2 describes assumed basic operational characteristics of the gas-fired units.
It is also assumed that there would be sufficient gas availability.
Based on the well-known technology, fuel availability, and generally understood
environmental impacts associated with construction and operation of a natural gasfired power generation plant, natural gas is considered a reasonable alternative and is
therefore retained for further evaluation in Subsection 9.2.3.

9.2.2.6.1 Combination of Alternatives
Although individual alternatives might not be sufficient to provide 2700 MWe capacity
due to the small size of the resource or lack of cost-effective opportunities, it is
conceivable that a mix of alternatives might be cost-effective and may also provide for
a better environmental solution. There are many possible combinations of fuel types
to generate 2700 MWe, and STPNOC has not exhaustively evaluated each
combination. However, STPNOC reviewed combinations that, due to technological
maturity, economics, and other factors, could be reasonable alternatives to the
proposed project. Two of these combinations of alternatives are addressed below.
As discussed in Subsection 9.2.2.2, wind energy, as a stand-alone technology, is not
a feasible alternative for baseload power. However, it is conceivable that a mix of wind
energy and gas-fired combined cycle units could provide baseload power. For
example, the 2700 MWe target capacity could be satisfied with a 600 MWe wind farm,
along with 4 675 MWe natural gas combined-cycle units. During operation, a
combined-cycle plant could ramp up and down quickly to “follow” the wind load.
However, the impacts, including impacts to air quality, associated with the gas-fired
plant alone would exceed those of the nuclear plant. Additionally, the wind portion of
the alternative—land use impacts, noise impacts, and visual impacts—would be more
than the stand-alone natural gas alternative; therefore, the combination would have
greater adverse environmental impacts than a single fuel type. The cost of
implementing the combination would also be greater than the cost of the stand-alone
natural gas alternative. These conclusions would also apply for any combination of
wind or solar coupled with any fossil fuel type facility. The environmental impacts and
costs associated with the combined alternative would compare unfavorably with the
proposed project.
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If the hypothetical mix included coal-fired generation, the environmental impacts
associated with construction (land use, ecology) and air quality would be expected to
be greater than that of the proposed project. For example, the 2700 MWe target
capacity could be met with two 675 MWe coal-fired units and two 675 MWe natural gas
combined-cycle units. This combination coal-gas facility would require an estimated
291 acres for permanent structures. As discussed in Subsection 4.1.1, construction of
the proposed project would disturb about 540 acres of which about 300 acres of these
lost permanently due to construction of new facilities and a new heavy haul road. Air
quality impacts for the 675 MWe coal-fired units would compare unfavorably with the
proposed project due to the large quantity of combustion emissions from coal-fired
generation. The additional impact, including combustion emissions, from the natural
gas unit would only strengthen the overall favorable position of the proposed project.
Wind and solar facilities could be used in combination with storage systems to produce
baseload power. By storing the power produced from wind or solar facilities and
releasing it when the wind and solar facilities are not generating power, energy storage
in combination with the wind or solar facilities would be able to generate electricity
continuously. However, large-scale energy storage in Texas is either not available or
would not be economically viable. For example, the storage of even one day’s output
at 2700 MW is well beyond any demonstration projects using batteries, compressed
air, hydrogen, or other storage mechanism and the cost of such systems, even if
available, would be prohibitive. Adding the significant cost of storage systems to the
cost of wind or solar facilities would render the total cost non-competitive. In the
northwestern United States, existing hydropower reservoirs are used to store and
release the energy produced by wind generation. This combination of alternatives, in
the form of “pumped storage,” is not available in Texas at this scale. In addition to not
being available, the costs to develop such storage would be prohibitive.
Other combinations of the various alternatives are not discussed here. In general, poor
annual average capacity factors, higher environmental impacts (land use, ecological,
air quality), immature technologies, and a lack of cost-competitiveness are not
expected to lead to a viable, competitive combination of alternatives that would be
either environmentally equivalent or preferable.

9.2.3 Assessment of Reasonable Alternative Energy Sources and Systems
This section evaluates the environmental impacts of reasonable alternatives to the
proposed project: pulverized coal-fired generation and gas-fired generation. The
significance of the impacts associated with each issue is identified as SMALL,
MODERATE, or LARGE. This characterization is consistent with the criteria that NRCestablished criteria in 10 CFR 51, Appendix B, Table B-1, Footnote 3, and presented
as follows:
SMALL - Environmental effects are not detectable or are so minor that they will neither
destabilize nor noticeably alter any important attribute of the resource. For the purpose
of radiological impacts assessment, the Commission has concluded that those impacts
that do not exceed permissible levels in the Commission’s regulations are considered
small.
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MODERATE - Environmental effects are sufficient to alter noticeably, but not to
destabilize, any important attribute of the resource.
LARGE - Environmental effects are clearly noticeable and are sufficient to destabilize
any important attributes of the resource.
Consideration is given to ongoing and potential additional mitigation in proportion to
the significance of the impact to be addressed (i.e., impacts that are SMALL receive
less mitigative consideration than impacts that are LARGE).

9.2.3.1 Coal-Fired Generation
STPNOC has reviewed the NRC analysis of environmental impacts from coal-fired
generation alternatives presented in NUREG-1437 and found the NRC analysis to be
reasonable. Construction impacts could be substantial, due in part to the large land
area required (which can result in natural habitat loss) and the large workforce needed;
however, NRC pointed out that the installation of a new coal-fired plant where an
existing nuclear plant is located would reduce many construction impacts. There are
major adverse impacts from operations such as human health concerns associated
with air emissions, waste generation, and losses of aquatic biota due to cooling water
withdrawals and discharges.

9.2.3.1.1 Air Quality
Air quality impacts of coal-fired generation are considerably different from those of
nuclear power. A coal-fired plant would emit sulfur dioxide (SO2, as SOx surrogate),
oxides of nitrogen (NOx), particulate matter (PM), carbon monoxide (CO), and mercury
(Hg), all of which are regulated pollutants. A coal-fired plant would also emit carbon
dioxide (CO2), which has been linked to global warming. As Subsection 9.2.2.10
indicates, it is assumed a plant design would minimize air emissions through a
combination of boiler technology and post combustion pollutant removal. The coalfired alternative emissions would be as follows:
SO2 = 2900 tons per year
NOx = 2000 tons per year
CO = 2800 tons per year
CO2 = 27 million tons per year
Hg = 0.46 tons per year
PM10 (particulates with a diameter of less than 10 microns) = 50 tons per year
PM2.5 (particulates with a diameter of less than 2.5 microns) = 13 tons per year
These emission totals are calculated based on the parameters and assumptions
identified in Table 9.2-1 and emission factors published in AP-42 (9.2-53).
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The acid rain requirements of the Clean Air Act Amendments establish a cap on the
allowable SO2 emissions from power plants. Each company with fossil fuel-fired units
was allocated SO2 allowances. To be in compliance with the Act, the companies must
hold enough allowances to cover their annual SO2 emissions. In 2005, emissions from
generators in Texas ranked highest nationally for NOx and fifth highest nationally for
SO2 (Reference 9.2-20). Both SO2 and NOx emissions would increase if a new coalfired plant were operated at STP. To operate a fossil-fuel generation plant, STPNOC
would have to purchase SO2 allowances from the open market or shut down existing
fossil-fired capacity from one of its owning members and apply the credits from that
plant to the new one.
In March 2005, EPA issued the final Clean Air Interstate Rule which addresses power
plant SO2 and NOx emissions that contribute to non-attainment of the 8-hour ozone
and fine particulate matter standards in downwind states. Twenty-eight states,
including Texas, are subject to the requirements of the rule. The rule calls for further
reductions of NOx and SO2 emissions from power plants. These reductions can be
accomplished by the installation of additional emission controls at existing coal-fired
facilities or by the purchase of emission allowances from a cap-and-trade program.
In March 2005, EPA finalized the Clean Air Mercury Rule which sets emissions limits
on mercury to be met in two phases beginning in 2010 and 2018, and encourages a
cap and trade approach to achieve the target emission limits. NOx and SO2 controls
indirectly help to reduce mercury emissions. However, according to the EPA, the
second phase cap reflects a level of mercury emissions reduction that exceeds the
level that would be achieved solely as a co-benefit of controlling NOx and SO2 under
the Clean Air Interstate Rule. Each new coal-fired electrical generation unit in Texas
must acquire enough mercury allowances to cover its annual mercury emissions.
Compliance with EPA mercury standards must be achieved by January 01, 2010
(Reference 9.2-54).
Texas has regions that are designated as non-attainment with respect to the National
Ambient Air Quality Standards for one or more criteria pollutants. Therefore, the state
of Texas was required to submit a State Implementation Plan (SIP) to the EPA (1) to
establish control strategies to reduce criteria pollutant emissions, and (2) to identify the
technical and regulatory processes to demonstrate compliance with the SIP. The
Texas SIP includes a cap and trade program for NOx, SOx, and Hg emissions. New
stationary fossil fuel facilities in Texas must acquire trade credits to cover the new
potential emissions. Compliance with the NOx and SOx standards identified in the SIP
must be achieved by January 01, 2009 and January 01, 2010, respectively (Reference
9.2-54).
The region of non-attainment nearest to the proposed project location is the HoustonGalveston-Brazoria region. Brazoria County is east of and conterminous with
Matagorda County. This region is designated as moderate non-attainment with
respect to the 8-hour ozone standard (40 CFR 81.344).
Air impacts from a coal-fired generation facility would be substantial. Adverse human
health effects from coal combustion have led to important federal legislation in recent
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years because public health risks, such as cancer and emphysema, have been
associated with coal combustion. Global warming and acid rain are also potential
impacts. Recent changes in air quality regulations indicate that the EPA and the
federal government recognize the importance of stability for air resources. SO2 and
mercury emission allowances, NOx emission offsets, low NOx burners, overfire air,
fabric filters or electrostatic precipitators, and scrubbers are regulatory-imposed
mitigation measures. The coal-fired alternative would have MODERATE impacts on
air quality—the impacts may be noticeable, but would not destabilize air quality in the
area due to the use of mitigation technologies.

9.2.3.1.2 Waste Management
The coal-fired alternative would generate substantial solid waste. Based on the
assumed plant parameters, the coal would have 3.9% ash content, and the facility
would consume around 11 million tons of coal annually. Particulate control equipment
would collect most (99.9%) of this ash (about 435,000 tons per year). If 75% of the
coal ash were recycled, an annual total of about 109,000 tons of ash would require
disposal.
SOx-control equipment would require about 105,000 tons of limestone and would
generate another 124,000 tons per year of waste in the form of scrubber sludge. Ash
and scrubber waste disposal over a 40-year plant life would require about 141 acres.
With proper facility placement, coupled with current waste management and
monitoring practices, waste disposal would not destabilize any resources. There
would be space within the current STP property for this disposal. After closure of the
waste site and revegetation, the land would be available for other uses. Waste disposal
for the coal-fired alternative would have MODERATE impacts—the impacts of
increased waste disposal would be clearly noticeable, but would not destabilize any
important resource and further mitigation of the impact would be unwarranted.

9.2.3.1.3 Other Impacts
Construction of the power block and coal storage area would impact about 435 acres
of land and associated terrestrial habitat. Because most of this construction would be
in previously disturbed areas, impacts would be minimal. Visual impacts would be
consistent with the industrial nature of the site. As with any large construction project,
some erosion, sedimentation, and fugitive dust emissions could be anticipated, but
would be minimized through application of best management practices. Onsite
disposal is assumed for debris generated when the area is cleared and grubbed and
that other construction debris would be accepted at a nearby municipal disposal
facility.
Short-term socioeconomic impacts would result from the estimated 2414 construction
workers to build the facilities, and long-term impacts would result from the estimated
315 full-time workers to operate the coal-fire facility. These impacts would be SMALL
due to the influence of the nearby Houston-Galveston metropolitan area.
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Cultural resource impacts would be unlikely due to the previously disturbed nature of
the site and could be, if needed, minimized by survey and recovery techniques.
The existing STP Main Cooling Reservoir (MCR) would be used to minimize impacts
to aquatic resources and regional water quality; therefore, STPNOC believes that
these impacts would be SMALL.
The new stacks, boilers, and rail deliveries would be an incremental addition to the
visual impact from existing STP structures and operations. Coal delivery would add
noise and transportation impacts associated with unit-train traffic. Based on a unit train
with 125 cars, where each car holds 100 tons, about 900 unit trains per year (about 17
trains per week) would be needed to deliver coal and limestone to the coal-fired plant.
Other construction and operation impacts would be SMALL. In most cases, the
impacts would be detectable, but they would not destabilize any important attribute of
the resource involved. Due to the minor nature of these impacts, mitigation would not
be warranted beyond that mentioned.

9.2.3.1.4 Design Alternatives
The in-land location of the STP site lends itself to coal delivery by truck. However, this
design alternative would necessitate substantial upgrades to area roads. The
alternative would trade truck traffic impacts for rail traffic impacts, a tradeoff that
provides no obvious environmental benefit. Subsection 9.4.1 analyzes alternative
designs for the STP 3 & 4 heat dissipation systems. Based on this analysis, STPNOC
assumed the MCR would be used for the coal-fired alternative. Use of the existing
MCR would minimize water consumption, thermal impacts, and additional visual
intrusion; therefore, the heat dissipation system would pose a SMALL impact. The
analysis of air quality impacts in Subsection 9.2.3.1.1 is based on use of best available
control technology; therefore, there are no reasonable alternates for reducing those
impacts.

9.2.3.1.5 Conclusion
As discussed in Subsection 9.2.2.10, STPNOC determined that coal-fired generation
using supercritical boilers is a reasonable alternative to the proposed nuclear project
because it is a mature technology, coal is available in the ERCOT region, and the
environmental impacts associated with construction and operation of a coal-fired
power generation plant are well understood. The impacts of coal-fired generation on
the STP site are evaluated in Subsection 9.2.3.1 and STPNOC determined impacts
would be SMALL to MODERATE. The impacts of coal-fired generation are compared
to the proposed nuclear project in Tables 9.2-3 and 9.2-4. As these tables
demonstrate, coal-fired plants are not environmentally preferable to nuclear power.

9.2.3.2 Natural Gas Generation
Subsection 9.2.2.11 presents the basis to select a combined-cycle plant as the gasfired alternative. Land-use impacts from gas-fired units would be less than those of the
coal-fired alternative. Reduced land requirements, due to construction on the existing
site and a smaller facility footprint, would reduce impacts to ecological, aesthetic, and
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cultural resources. As discussed under “Other Impacts,” an incremental increase in
the workforce could have socioeconomic impacts. Human health effects associated
with air emissions would be of concern, but the effect would be less than those of coalfired generation. The gas-fired alternative defined in Subsection 9.2.2.11 would be
located on land adjacent to the STP site.

9.2.3.2.1 Air Quality
Natural gas combustion is relatively clean compared to other fossil fuel combustion.
Also, because the heat recovery steam generator does not receive supplemental fuel,
the combined-cycle operation is highly efficient (56% vs. 33% for the coal-fired
alternative). Therefore, the gas-fired alternative would release similar types of
emissions, but generally in quantities less than the coal-fired alternative. Control
technology for gas-fired turbines focuses on the reduction of NOx emissions. The gasfired alternative would use about 121 billion standard cubic feet of natural gas per year
and would generate these emissions:
SO2 = 41 tons per year
NOx = 680 tons per year
CO = 141 tons per year
CO2 = 6.9 million tons per year
PM = 119 tons per year (all particulates are PM2.5)
These emission totals are calculated based on the parameters and assumptions
identified in Table 9.2-2 and emission factors published in AP-42 (9.2-58).
The Subsection 9.2.3.1 discussion of regional air quality, Clean Air Act requirements,
the NOx SIP, and the Clean Air Interstate Rule also apply to the gas-fired generation
alternative. SO2 allowances, NOx effects on ozone levels, and NOx emission offsets
could be issues of concern for gas-fired combustion. STPNOC concludes that
emissions from a gas-fired alternative could noticeably alter local air quality and would
not destabilize regional resources. Air quality impacts would therefore be
MODERATE.

9.2.3.2.2 Waste Management
Gas-fired generation would result in almost no solid waste generation and would
therefore produce minor (if any) impacts. STPNOC concludes that gas-fired
generation waste management impacts would be SMALL.

9.2.3.2.3 Other Impacts
Similar to the coal-fired alternative, the ability to construct the gas-fired alternative on
land adjacent to the STP site would reduce construction-related impacts relative to
construction on a greenfield site.
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A new 24-inch diameter pipeline would need to be constructed from an existing 24-inch
transmission pipeline located about 2 miles northwest of the proposed site. Upgrades
to the existing pipeline and gas storage facilities would also be required. To the extent
practicable, new gas supply pipeline would be routed in previously disturbed areas to
minimize impacts. Based on a 75-foot easement, about 18 acres would need to be
graded to permit the installation of the pipeline. Construction impacts would be
minimized through the application of best management practices to minimize soil loss
and restore vegetation immediately after the excavation is backfilled. Installation of a
gas pipeline would not create a long-term reduction in the local or regional diversity of
plants and animals. In theory, impacts from construction of a pipeline could be reduced
or eliminated if the gas-fired plant were located adjacent to an existing pipeline.
Construction of the combined-cycle plant would impact about 107 acres of land.
Because this much previously disturbed acreage is available at the STP site, loss of
terrestrial habitat would be minimal. Aesthetic impacts, erosion and sedimentation
accumulation, fugitive dust, and construction debris impacts would be similar to the
coal-fired alternative, but smaller because of the reduced site size. Socioeconomic
impacts would result from the estimated 661 construction workers to build the facilities
and 91 people needed to operate the gas-fired facility. These impacts would be
SMALL due to the influence of the nearby metropolitan area.

9.2.3.2.4 Design Alternatives
Subsection 9.4.1 analyzes alternative designs for the STP 3 & 4 heat dissipation
systems. Based on this analysis, STPNOC assumed the MCR would be used for the
gas-fired alternative. Use of the MCR would minimize evaporative water loss, visual
intrusion, and thermal impacts; the heat dissipation system would pose a SMALL
impact. The analysis of air quality impacts in Subsection 9.2.3.2.1 is based on use of
maximum achievable control technology; therefore there are no reasonable
alternatives for reducing those impacts.

9.2.3.3 Conclusion
As discussed in Subsection 9.2.2.11, STPNOC determined that gas-fired generation
using combined-cycle turbines is a reasonable alternative to the proposed nuclear
project because it is a mature technology, natural gas is available in the ERCOT
region, and the environmental impacts associated with construction and operation of a
natural gas-fired power generating plant are well understood. The impacts of gas-fired
generation on a site adjacent to the STP site are evaluated in Subsection 9.2.3.2 and
STPNOC determined impacts would be SMALL to MODERATE. The impacts of gasfired generation are compared to the proposed nuclear project in Tables 9.2-3 and 9.24. As these tables demonstrate, coal-fired plants are not environmentally preferable
to nuclear power.
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9.2.4 Conclusion
As shown in detail in Tables 9.2-3 and 9.2-4, based on environmental impacts, neither
a coal-fired nor a gas-fired plant would provide an appreciable reduction in overall
environmental impacts relative to a nuclear plant. Furthermore, each of these types of
plants would entail a significantly greater relative environmental impact on air quality
than would the proposed nuclear project. Therefore, neither a coal-fired or gas-fired
plant would be environmentally preferable to the proposed project.
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Table 9.2-1 Coal-Fired Alternative
Characteristic

Basis

Unit size = 675 MWe ISO rating net [1]

Assumed

Unit size = 718 MWe ISO rating gross [1]

Calculated based on 6% onsite power

Number of units = 4

Assumed

Boiler type = PC, dry bottom, tangentially fired, subbituminous, NSPS

Minimizes nitrogen oxides emissions (Reference
9.2-49)

Fuel type = Powder River Basin Sub-bituminous coal Typical for coal used by NRG
Fuel heat value = 8200 Btu/lb

NRG Experience (Reference 9.2-55)

Fuel ash content by weight = 3.9%

NRG Experience ((Reference 9.2-55)

Fuel sulfur content by weight = 0.3%

NRG experience (Reference 9.2-55)

Uncontrolled NOx emission = 7.2 lb/ton

Typical for pulverized coal, tangentially fired,
dry-bottom, NSPS (Reference 9.2-53)

Uncontrolled CO emission = 0.5 lb/ton

Typical for pulverized coal, tangentially fired, drybottom, NSPS (Reference 9.2-53)

Heat rate = 8,568 Btu/kWh

Assumed based on DOE data (Reference 9.2-56)

Capacity factor = 0.85

Typical for large coal-fired units

NOx control = low NOX burners, overfire air and
selective catalytic reduction (95% reduction)

Best available and widely demonstrated to
minimize NOx emissions (Reference 9.2-53)

Particulate control = fabric filters (baghouse-99.9%
removal efficiency)

Best available for minimizing particulate emissions
(Reference 9.2-53)

SOx control = Wet scrubber - limestone (95%
removal efficiency)

Best available for minimizing SOx emissions
(Reference 9.2-53)

[1] The difference between “net” and “gross” is electricity consumed onsite.
Btu = British thermal unit
ISO rating = International Standards Organization rating at standard atmospheric conditions of
59°F, 60% relative humidity, and 14.696 pounds per square inch of atmospheric pressure
kWh = kilowatt hour
NSPS = New Source Performance Standard
MWe = megawatt electrical output
NOx = nitrogen oxides

SOx = oxides of sulfur
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Table 9.2-2 Gas-Fired Alternative
Characteristic

Basis

Unit size = 675 MWe ISO rating net [1]

Assumed

Unit size = 703 MWe ISO rating gross [1]

Calculated based on 4% onsite power

Number of units = 4

Assumed

Fuel type = natural gas

Assumed

Fuel heating value = 1,029 Btu/ft3

2005 value for gas used in Texas (Reference 9.220, Table 6)

Fuel SOx content = 0.0007%

Reference 9.2-57

NOx control = selective catalytic reduction (SCR) with Best available to minimize NOx emissions
steam/water injection
(Reference 9.2-58)
Fuel NOx content = 0.0109 lb/MMBtu

Typical for large SCR-controlled gas fired units
with water injection (Reference 9.2-58)

Fuel CO content = 0.00226 lb/MMBtu

Typical for large SCR-controlled gas fired units
(Reference 9.2-58)

Fuel PM2.5 content [2] = 0.0019 lb/MMBtu

Reference 9.2-58, Table 3.1-2a

Heat rate = 5,960 Btu/kWh

Assumed based on Siemens SCC6-5000F 2x1
plant configuration (Reference 9.2-59)

Capacity factor = 0.85

Assumed based on performance of modern plants

[1] The difference between “net” and “gross” is electricity consumed onsite.
[2] All particulate matter is PM2.5.
ISO rating = International Standards Organization rating at standard atmospheric conditions of
59°F, 60% relative humidity, and 14.696 pounds of atmospheric pressure per square inch
MM = million
PM2.5 = particulates with a diameter of 2.5 microns or less
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Table 9.2-3 Impacts Comparison Summary

Impact Category

Proposed
Action
(STP COL)

Coal-Fired
Generation

Gas-Fired
Generation

Combinations of
Alternatives

Land Use

SMALL

SMALL

SMALL

SMALL to LARGE

Water Quality

SMALL

SMALL

SMALL

SMALL

Air Quality

SMALL

MODERATE

MODERATE

SMALL to MODERATE

Ecological Resources

SMALL

SMALL

SMALL

SMALL to LARGE

Threatened or
Endangered Species

SMALL

SMALL

SMALL

SMALL to LARGE

Human Health

SMALL

MODERATE

SMALL

SMALL to MODERATE

Socioeconomics

SMALL

SMALL

SMALL

SMALL to LARGE

Waste Management

SMALL

MODERATE

SMALL

SMALL to MODERATE

Aesthetics

SMALL

SMALL

SMALL

SMALL to LARGE

Cultural Resources

SMALL

SMALL

SMALL

SMALL

Accidents

SMALL

SMALL

SMALL

SMALL
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Table 9.2-4 Impacts Comparison Detail
Proposed Action
(STP COL)

Coal-Fired Generation

Gas-Fired Generation

Combination of
Alternatives

Alternative Descriptions
New construction at the
STP site

New construction at the
STP site.

New construction on
New construction at the
land adjacent to the STP STP site, a greenfield
site.
site, or a combination of
the two. Site selection
would be dependent on
the technologies
selected.

Two 1350-MWe (net)
ABWR reactors

Four 675-MWe (net)
tangentially-fired, dry
bottom boilers.

Four 675-MWe (net)
combined-cycle units
that includes two 198MWe gas turbines and a
279-MWe heat recovery
steam generator.

Pulverized bituminous
coal, 8,200 Btu/pound;
8,568 Btu/kWh; 3.9%
ash; 0.3% sulfur; 7.2
lb/ton NOx; 11 million
tons of coal per year.

Natural gas, 1,029
Btu/ft3; 5,960 Btu/kWh;
0.00066 lb SOx/MMBtu;
0.0109 lb NOx/MMBtu;
121 billion cubic feet of
gas per year.

A combination of two or
more of the technologies
described in Subsection
9.2.2.

Low NOx burners,
Selective catalytic
overfire air and selective reduction with
catalytic reduction (95% steam/water injection.
NOx reduction
efficiency).
Wet scrubber –limestone
desulfurization system
(95% SO2 removal
efficiency); 105 thousand
tons of limestone per
year.
Fabric filters or
electrostatic precipitators
(99.9% particulate
removal efficiency).
Upgrade existing rail
spur.

Energy Alternatives

Disturb about 18 acres to
construct 2.0 miles of
gas pipeline with a 75foot-wide corridor. May
require upgrades to
existing pipelines.

The need for material
transport facilities would
depend on the
technologies selected.
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Table 9.2-4 Impacts Comparison Detail (Continued)
Proposed Action
(STP COL)

Coal-Fired Generation

Gas-Fired Generation

Combination of
Alternatives

New closed cycle cooling New closed cycle cooling New closed cycle cooling The need for a cooling
water system that utilizes water system that utilizes water system that utilizes water system would
the MCR
the MCR.
the MCR.
depend on the
technologies selected.
5950 peak construction
workers.

4467 peak construction
workers.

1637 peak construction
workers.

The number of
construction workers
would depend on the
technologies selected.

Land Use Impacts
SMALL – 90 acres
required for facility at the
STP site (this acreage
excludes the MCR).

SMALL – 435 acres at
the STP site required for
the powerblock and coal
storage; 141 acres
ash/scrubber waste
disposal (this acreage
excludes the MCR).

SMALL – 107 acres for
facility at the STP site;
18 acres for gas pipeline
(this acreage excludes
the MCR).

SMALL to LARGE – The
amount land required
would depend on the
technologies selected,
but could range from 100
acres to more than 600
square miles.

SMALL – Construction
impacts would be
minimized by use of best
management practices.
Operational impacts
would be minimized by
use of the MCR and
compliance with
applicable TCEQ water
quality standards.

SMALL – Construction
impacts would be
minimized by use of best
management practices.
Operational impacts
would be minimized by
use of the MCR and
compliance with
applicable TCEQ water
quality standards.

SMALL – Construction
impacts would be
minimized by use of best
management practices.
Operational impacts
would be minimized by
use of the MCR and
compliance with
applicable TCEQ water
quality standards.

SMALL – Construction
impacts would be
minimized by use of best
management practices.
Operational impacts, if
any, would be dependent
on the technologies
selected and the location
of the generating
facilities. Operational
impacts would be
minimized by use of best
management practices
and compliance with
applicable TCEQ water
quality standards.
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Table 9.2-4 Impacts Comparison Detail (Continued)
Proposed Action
(STP COL)

Coal-Fired Generation

Gas-Fired Generation

Combination of
Alternatives

Air Quality Impacts
SMALL – Construction
impacts would be
minimized by use of best
management practices.
Operational impacts are
negligible.

MODERATE –
2,900 tons SO2 per year
2,000 tons NOx per year
2,800 tons CO per year
27 million tons CO2 per
year
0.46 tons Hg per year
50 tons PM10 per year
13 tons PM2.5 per year

MODERATE –
41 tons SO2 per year
680 tons NOx per year
141 tons CO per year
6.90 million tons CO2 per
year
119 tons PM2.5 per year
[1].

SMALL to MODERATE –
Construction impacts
would be minimized by
use of best management
practices. Operational
impacts are dependent
on the combination of
technologies selected.
Emissions could be zero
or they could be as much
as the emissions from
the coal-fired alternative.

Ecological Resource Impacts
SMALL – Construction of
the power block would
permanently impact
about 90 acres of
terrestrial habitat and
would displace various
species.
Use of the MCR would
minimize impingement,
entrainment, and thermal
impacts to aquatic
species.

Energy Alternatives

SMALL – Construction of
the power block and coal
storage areas and 40
years of ash/sludge
disposal would
permanently impact
about 576 acres of
terrestrial habitat,
displacing various
species. Use of the MCR
would minimize
impingement,
entrainment, and thermal
impacts to aquatic
species.

SMALL – Construction of
the power block and
pipeline would impact up
to 125 acres of terrestrial
habitat, displacing
various species.
Approximately 107 acres
would be permanently
impacted.
Use of the MCR would
minimize impingement,
entrainment, and thermal
impacts to aquatic
species.

SMALL to LARGE –
Depending on the
technologies selected,
construction could
impact 100 acres to
more than 600 square
miles of terrestrial
habitat. Impacts to
aquatic resources would
be dependent on the site
and the technologies
selected. Use of cooling
towers and best
management practices
for the intake and outfall,
if needed, would
minimize impingement,
entrainment, and thermal
impacts to aquatic
species.
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Table 9.2-4 Impacts Comparison Detail (Continued)
Proposed Action
(STP COL)

Coal-Fired Generation

Gas-Fired Generation

Combination of
Alternatives

Threatened or Endangered Species Impacts
SMALL – No areas
designated as critical
habitat exist at or near
the STP site.
Transmission lines would
have no adverse impacts
on protected species
because no new
transmission lines rightsof-way or new
transmission lines would
be required.

SMALL – No areas
designated as critical
habitat exist at or near
the STP site.
Transmission lines would
have no adverse impacts
on protected species
because no new
transmission lines rightsof-way or new
transmission lines would
be required.

SMALL – No areas
designated as critical
habitat exist at or near
the STP site.
Transmission lines would
have no adverse impacts
on protected species
because no new
transmission lines rightsof-way or new
transmission lines would
be required.

SMALL to LARGE –
Impacts would depend
on the site and the
technologies selected,
and 100 acres to more
than 600 square miles of
terrestrial habitat could
be impacted, and any
endangered, threatened,
and other special status
species that occur in the
project area could be
disturbed. STPNOC and
ERCOT procedures
would be employed to
minimize adverse
impacts to protected
species and their
habitats.

Human Health Impacts
SMALL – Impacts
associated with noise
are not anticipated.
Radiological exposure is
not considered
significant because
doses would be within
federal limits. Risk from
microbiological
organisms is minimal
due to thermal
characteristics at the
discharge. Risk due to
transmission-line
induced currents is
minimal due to
conformance with
consensus code.
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MODERATE – Risks
such as cancer and
emphysema from
emissions are likely.

SMALL – Some risk of
cancer and emphysema
exists from emissions.

SMALL to MODERATE –
Depending on the
combination of
technologies selected,
risks such as cancer and
emphysema from
emissions could be
likely.
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Table 9.2-4 Impacts Comparison Detail (Continued)
Proposed Action
(STP COL)

Coal-Fired Generation

Gas-Fired Generation

Combination of
Alternatives

Socioeconomic Impacts
SMALL – Increase in
permanent workforce at
STP by 888 workers
could affect adjacent
counties.

SMALL – Increase in
permanent workforce at
STP by 315 workers
could affect surrounding
counties.

SMALL – Increase in
permanent workforce at
STP by 91 workers could
affect surrounding
counties.

SMALL–Given the
infinite number of
combinations of
alternatives that could be
pursued, it is impossible
to determine the size of
the permanent
workforce. It is likely
however, that the
workforce would be less
than or equal to the
permanent workforce
under the coal fired
alternative.

Waste Management Impacts
SMALL – Nonradiological impacts
would be negligible.
Radiological impacts
would be SMALL. All
radioactive wastes would
be managed according
to established laws,
regulations, and
exposure limits.

MODERATE – 109,000 SMALL – Almost no
tons of coal ash and
waste generation.
124,000 tons of scrubber
sludge would require 141
acres over the 40-year
term.

SMALL to MODERATE –
Waste generation would
be dependent on the
combination of
technologies selected.
Many of the possible
technologies have no
waste streams while
others, like coal-fired
boilers, have substantial
waste streams.

Aesthetic Impacts
SMALL – Visual impacts
would be consistent with
the industrial nature of
the site.

Energy Alternatives

SMALL – Visual impacts
would be consistent with
the industrial nature of
the site.

SMALL – Visual impacts
would be consistent with
the industrial nature of
the site.

SMALL to LARGE –
Visual impacts would be
dependent on the
combination of
technologies selected
and the location of the
site where the facilities
would be located.
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Table 9.2-4 Impacts Comparison Detail (Continued)
Proposed Action
(STP COL)

Coal-Fired Generation

Gas-Fired Generation

Combination of
Alternatives

Cultural Resource Impacts
SMALL – Impacts to
cultural resources would
be unlikely due to
disturbed nature of the
site. STPNOC maintains
procedures to protect
cultural resources.

SMALL – Impacts to
cultural resources would
be unlikely due to
disturbed nature of the
site.

SMALL – Impacts to
cultural resources would
be unlikely due to
disturbed nature of the
site.

SMALL – Site selection
would be dependent on
the technologies
selected. A formal
cultural resources survey
would be conducted so
that no archeological or
historic resources would
be damaged during
construction. Mitigative
measures would be
performed to prevent
permanent damage and
ensure that any impacts
to cultural resources
from construction or
operation would be
SMALL.

Accident Impacts
SMALL – Although the
SMALL – Impacts of
consequences of
accidents in coal-fired
accidents could be
plants are limited.
potentially high, the
overall risk of accidents
is low given the low
probability of an accident
involving a significant
release of activity.

SMALL – Impacts of
accidents in gas-fired
plants are limited.

SMALL – Impacts of
accidents from any
combination of the
technologies described
in Subsection 9.2.2
would be limited.

[1] All particulates for gas-fired alternative are PM2.5.
Notes: SMALL - Environmental effects are not detectable or are so minor that they will neither destabilize nor noticeably
alter any important attribute of the resource.
MODERATE - Environmental effects are sufficient to alter noticeably, but not to destabilize, any important attribute of
the resource.
LARGE - Environmental effects are clearly noticeable and are sufficient to destabilize important attributes of the
resource. (10 CFR 51, Subpart A, Appendix B, Table B-1, Footnote 3).
Btu = British thermal unit
DHEC = Department of Health and Environmental Control
ft3 = cubic foot
gal = gallon
kWh = kilowatt-hour
lb = pound
MM = million
MW = megawatt
NOx = nitrogen oxides
PM10 = particulates with a diameter less than 10 microns
PM2.5 = particulates with a diameter less than 2.5 microns
SO2 = sulfur dioxide
9.2-40
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9.3 Alternate Site Analysis
This section identifies and evaluates alternatives to the proposed South Texas Project
(STP) site for the construction and operation of a two-unit nuclear facility (the proposed
project). The analysis described in this section addresses alternative sites to
determine if there is an “environmentally preferable” site in terms of environmental
impacts and other factors when compared to the proposed site (Reference 9.3-1).
A detailed description of proposed project construction and operation is provided in ER
Chapter 3; ownership information is included in ER Section 8.1.1. STP Nuclear
Operating Company (STPNOC) intends that the proposed project be built and
operated in a location that is safe, secure, and environmentally responsible. The
alternative site analysis is submitted to ensure that an evaluation of the
appropriateness of the proposed site, in terms of geographical and environmental
restrictions, is made against reasonable alternative sites for comparison.
This section provides a description of the process for evaluating alternative sites that
includes selection procedures for the Region of Interest (ROI), candidate areas,
potential sites, primary sites, and candidate sites, factors considered at each level of
the selection process, criteria used to screen sites, and methodologies used in the
alternative site comparison process. Section 9.3.1 explains the alternative site
selection process. Section 9.3.2 details how the alternative sites were selected.
Section 9.3.3 compares these alternatives with the proposed site.

9.3.1 Alternate Site Selection Process
STPNOC currently operates a two-unit nuclear power plant at its STP site near Bay
City, Texas (STP Units 1 & 2). The STP site was selected as the proposed site for the
project (STP Units 3 & 4) based on its numerous advantages as an existing nuclear
power plant site, including its:


Proven site suitability (previously licensed for nuclear power construction and
operation);



Capacity for expansion (availability of land and water to support additional units);



Existing site infrastructure;



Established positive working relationships with local communities; and



Ability to serve the Electric Reliability Council of Texas (ERCOT) markets.

The proposed site is on the site of an existing operating nuclear power plant that was
previously found acceptable on the basis of a National Environmental Policy Act
(NEPA) review and has demonstrated to be environmentally satisfactory on the basis
of some 20 years of operating experience. The area to be occupied by the proposed
new units was included in the original license application and site analysis for STP
Units 1 & 2. Under these circumstances, NUREG-1555 allows consideration of the
proposed site as a “special case” enabling it to be compared to other alternate sites
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within the ROI. STPNOC relied on this special case provision in their methodology to
compare alternate sites (Reference 9.3-1):
“…there will be special cases in which the proposed site was not selected on
the basis of a systematic site-selection process. Examples include plants
proposed to be constructed on the site of an existing nuclear power plant
previously found acceptable on the basis of a NEPA review and/or
demonstrated to be environmentally satisfactory on the basis of operating
experience, and sites assigned or allocated to an applicant by a State
government from a list of State-approved power-plant sites. For such cases,
the reviewer should analyze the applicant’s site-selection process only as it
applies to candidate sites other than the proposed site, and the site comparison
process may be restricted to a site-by-site comparison of these candidates with
the proposed site.”
The STPNOC site selection process was conducted in accordance with guidance
provided in NUREG-1555 (Reference 9.3-1) and followed the overall process outlined
in the Electric Power Research Institute’s (EPRI) Siting Guide (Reference 9.3-2), and
site suitability considerations set forth in NRC Regulatory Guide 4.7, Revision 2,
“General Site Suitability Criteria for Nuclear Power Stations” (Reference 9.3-3). This
process is depicted in Figure 9.3-1. The site selection study in its entirety, including
process descriptions and technical evaluations and analyses, is detailed in the
STPNOC Nuclear Power Plant Siting Report, June 2009 (Reference 9.3-4). The
overall objective of this site selection study was to apply such a process to identify
alternative nuclear power plant sites that:






Satisfy applicable Nuclear Regulatory Commission (NRC) site suitability
requirements,
Are the best sites that could reasonably be found from an environmental
perspective, and
Would allow NRC to conclude that all reasonable alternatives have been identified
in compliance with NEPA.

STPNOC conducted a thorough analysis to select candidate sites for the site-by-site
comparison process discussed above. This section describes the process that
evaluates the ROI for licensable sites other than the proposed site, and reducing those
sites to reasonable alternate sites.
STPNOC divided its analysis into two general steps:


9.3-2

Identify the proposed and alternate sites (Section 9.3.2). This step includes
justification for selecting the ROI, and explains the process for identifying candidate
areas, potential sites, primary sites, and candidate sites. From these candidate
sites, STP was selected as the proposed site and the remaining sites were
designated as the alternate sites (Reference 9.3-4).
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Compare the alternative sites with the proposed site (Section 9.3.3). This step is
a site-by-site comparison of the alternate sites with the proposed site to see if any
of the alternatives might be “environmentally preferable” to the proposed site. The
objective of this step is to determine whether the impacts at the alternate sites are
greater than, similar to, or less than the impacts at the proposed site. During this
step, STPNOC considered various topics consistent with those identified in
NUREG 1555. These topics provided the environmental and health impact
information that enabled STPNOC to determine the environmental impacts of the
proposed plant at the alternate sites. Once the comparison was completed,
STPNOC determined if any of the alternate sites were environmentally preferable.

Because the findings in Section 9.3.3 identified no alternate site that is environmentally
preferable to the proposed site, a subsequent analysis, consistent with NUREG-1555,
to determine whether the proposed site was “obviously superior” to the alternate sites
was not required.

9.3.2 Alternate Site Selection Process
The following subsections describe the site assessment process that identifies and
evaluates the potential locations, including the existing STP site, for construction and
operation of the two proposed reactor units. This site assessment was based on the
dual unit U.S. Advanced Boiling Water Reactor (US-ABWR) facility. STPNOC adopted
the EPRI Siting Guide: Site Selection and Evaluation Criteria for an Early Site Permit
Application, dated March 2002, in its site selection process study (Reference 9.3-2).
This process proceeded through the following steps that successively reduced the
number of sites down to a final proposed site and three alternate sites:


Identify the Region of Interest (ROI) (Section 9.3.2.1);



Review the ROI to identify the Candidate Areas (Section 9.3.2.2);



Survey the Candidate Areas to identify Potential Sites (Section 9.3.2.3);





Screen the Potential Sites to identify Primary Sites, using nine regional screening
criteria (Section 9.3.2.4); and
Evaluate the Primary Sites to identify Candidate Sites (including the Proposed and
Alternate Sites), using thirty-four general site criteria (Section 9.3.2.5).

9.3.2.1 Identification of Region of Interest
As stated in ER Section 1.1.1, the purpose of STP Units 3 & 4 is to provide baseload
generation for use by the owners and/or for eventual sale on the wholesale market.
Because the STPNOC owners are chartered to provide power in the ERCOT region,
and because energy generated in the region is also consumed within the region, the
ROI was defined as the ERCOT service territory. STP Units 3 & 4 are located within
the ERCOT region.
ERCOT is the regional transmission operator for almost all of Texas, managing the
flow of electric power to approximately 22 million Texas customers (Reference 9.3-5).
Alternate Site Analysis
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Its transmission grid is unique from other regional grids in that ERCOT has limited
interties that connect the grid with other systems. Because of this lack of
interconnects, the vast majority of the power generated in the region must be used
within ERCOT. In addition to ensuring reliability of the transmission grid, ERCOT also
manages the power market. The size and environmental diversity of ERCOT also
provides a large, manageable area from which to draw candidate areas and potential
sites. ERCOT was also selected as the ROI because the power generated by the new
nuclear power plant will be sold to customers within the region. ERCOT manages grids
from Houston in the east to the Mexican Border. To facilitate this process, ERCOT is
divided into three regional planning areas: (1) North Region, with Dallas, Waco and
Austin as the main load centers; (2) South Region, with Houston, San Antonio, Corpus
Christi and Laredo as main load centers; and (3) West Region, where the major load
centers are Odessa and Abilene. The ROI encompasses the shaded counties
depicted in Figure 9.3-2.

9.3.2.2 Identification of Candidate Areas
The first step in the site selection process was to screen the ROI to eliminate those
areas that are either unsuitable or are significantly less suitable than other potential
siting areas. Exclusionary and avoidance criteria identified in the EPRI Siting Guide
were reviewed to identify those criteria and related physical features that provide
insights into site suitability on an areal basis within the STPNOC ROI. The criteria
applied to the initial screening of the ROI are listed in Table 9.3-1.
Information defined for each of the ROI screening criteria listed in Table 9.3-1 was
mapped, and these maps were then combined using a simple overlaying technique to
produce a composite screening map (Reference 9.3-4).
Areas identified as eligible based on the screening process described above were
reviewed to verify that they provided adequate land area for a reasonable number of
potential sites.
The water availability criterion was the most influential criterion in screening the region
of interest down to candidate areas. For purposes of the siting study, a closed-cycle
cooling system utilizing a main cooling reservoir was assumed for the STP Units 3 & 4
site, a closed-cycle cooling system utilizing either a cooling water reservoir or cooling
towers was assumed for the remaining inland locations, and once-through cooling was
assumed for the coastal locations. For the most part, rivers in the ERCOT-West region
cannot support the water availability requirements defined for the STPNOC plant.
Additionally, the pumping distance condition restricted candidate areas to areas very
near the rivers/coast that are potential water sources. After applying all regional
screening criteria (Reference 9.3-4), nine candidate areas were identified as follows:




9.3-4

Candidate Area 1 – The Nueces River below Choke Canyon Reservoir –
approximately 85 river miles.
Candidate Area 2 – The Guadalupe River below New Braunfels, TX and the San
Antonio River below Goliad, TX – approximately 320 river miles.
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Candidate Area 3 – The Colorado River below San Saba, TX (just above Lake
Buchanan) – approximately 450 river miles.
Candidate Area 4 – The Brazos River below South Bend, TX (just above Possum
Kingdom Lake) and the Little River below Little River, TX – approximately 685 river
miles.
Candidate Area 5 – The Trinity River below Dallas, TX – approximately 200 river
miles.
Candidate Area 6 – The Neches River below Lake Palestine and the Angelina
River below Alto, TX – approximately 185 river miles.
Candidate Area 7 – The Sabine River below Mineola, TX – approximately 60 river
miles.
Candidate Area 8 – The Sulphur River below Talco, TX and the Red River below
Burkburnett, TX – approximately 435 river miles.
Candidate Area 9 – The Gulf Coast – approximately 230 coastal miles.

These Candidate Areas are shown in Figure 9.3-3.

9.3.2.3 Identification of Potential Sites
Based on the composite ROI screening results, the identification of Potential Sites was
conducted as follows. Potential Sites were identified in each of the nine Candidate
Areas. The following steps were used to locate Potential Sites:
(1) Low resolution aerial photographs of each Candidate Area were viewed using
Google Earth® (http://earth.google.com/).
(2) 1:100,000-scale topographic maps (United States Geological Survey [USGS]),
railroad system maps, and the ERCOT transmission system map were also
examined for supplemental information.
(3) A nominal site location was identified on a 1:100,000 scale topographic map
(USGS) to evaluate the topography of the site and surrounding area.
(4) Higher resolution aerial photographs and updated atlases were inspected to
confirm the location of nearby communities and the amount of development in the
vicinity of the potential site as well as topography.
(5) The latitude and longitude of the approximate center point of the potential site was
noted.
The over-arching objective of the independent identification was that the set of
Potential Sites should allow for evaluation of major trade-offs (e.g., transmission, water
supply, population density) available within the Candidate Areas. Overall
considerations for the set of potential sites included:
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At least one site in each of the Candidate Areas; however, note that more than one
site was identified within most Candidate Areas in this study, given the significant
length/size of each Candidate Area and the objective to maximize the geographic
coverage within a given area to the extent possible.
Sites that allow evaluation of the range of proximity to transmission and grid
stability options, and
Sites that have a range of proximity to load versus remoteness from high
population densities and areas of intense development.

The following criteria were subjectively applied, as feasible, in locating Potential Sites.














9.3-6

Distance to existing rail lines: The distance to existing rail lines was minimized to
the extent possible.
Distance to existing transmission lines: The distance to existing 345 kV
transmission lines was minimized to the extent possible.
Distances from towns, villages, and developed areas (commercial and residential)
were maximized. Developed areas were identified from regional screening,
satellite imagery, and county and topographic maps.
Distance from industrial areas: The distance from industrial areas identifiable from
the aerial photographs and topographic maps (e.g. airports, industrial complexes)
was maximized except where an existing power plant site was being considered.
Water availability: Several factors were taken into account.
–

Proximity to cooling water supply: Distance to the potential cooling water
source was minimized to extent possible.

–

Exiting lakes or reservoirs: Whenever possible, lands around existing lakes
and reservoirs were evaluated.

–

Construction of new reservoirs: If existing lakes or reservoirs were not in areas
of interest, the topography of the land was qualitatively evaluated for the
construction of a new reservoir.

Topography: The optimal topography was assumed to be a relatively flat area and
above the 100-year floodplain for construction of the plant, adjacent to streams with
surrounding topography conducive to the construction of a reservoir. Topographic
maps and aerial photographs were qualitatively examined to find areas as close to
this ideal as possible.
Land use: Nominal site areas encompassing a consistent land use pattern were
considered most suitable, with preference to lands that show no current
development but signs of previous disturbance (e.g., recently timbered forest or
pasture land). Such patterns were assumed to be associated with fewer
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landowners (preferred) and less challenges in land acquisition. Note that land
ownership (by applicant) or known availability was not a criterion in selecting
Potential Sites.


Transportation: Access to the potential areas was qualitatively evaluated. Areas
around major highways were avoided. Areas within a reasonable distance of state
highways were considered.

The Potential Sites were selected using best professional judgment to optimize the
location of the Potential Sites within each of the Candidate Areas (Reference 9.3-4).
Note that potential greenfield sites were defined to be approximately 6,000 acres in
size in order to maximize options relating to land acquisition and siting flexibility (for
avoidance or mitigation of potential environmental impacts), although favorable sites
as small as 2,000 acres were considered. In addition to reflecting major siting tradeoffs, the objective of this phase was to optimize Potential Sites within each Candidate
Area with respect to cost and environmental considerations.
Two existing nuclear power plants are located in the STPNOC ROI: STP and
Comanche Peak. The STP site was included in the siting study. However, the
Comanche Peak site was not included as a potential site, as the site is owned by
another utility, already being proposed for a new nuclear power plant, and not available
to STPNOC for development.
The identification of potential sites also included consideration of existing power plant
locations and brownfield locations that were found within the candidate areas. The
EIA-860 Annual Electric Generator Report (2007) identified 108 power plant sites in
the counties surrounding the nine candidate areas (Reference 9.3-6). Each power
plant site was mapped, and 31 of these sites were found to be within a candidate area.
While each of these 31 sites was considered, none of the sites were selected as
potential sites, primarily because of insufficient land or size constraints or close
proximity to (or within) a populated area. However, some potential sites were identified
as greenfield locations in close proximity to the existing plant sites, including Colorado
3 near the Fayette Power Plant, Red 2 near the Valley plant site, and Trinity 2 near the
Big Brown plant site. It was noted that many of the existing plant sites are small
hydroelectric plants and were not found to be suitable sites for a new nuclear power
plant.
Inclusion of brownfield locations was also considered in the siting study. A number of
abandoned mine land (AML) reclamation sites are present in Texas, and two such sites
are located within the candidate areas: Bastrop AML and Malakoff AML (Reference
9.3-7). While each of these brownfield locations was considered, neither was chosen
as a potential site. The Bastrop AML site is located adjacent to Highway 95 and
neighboring residential developments. A greenfield potential site was identified near
the Bastrop AML site providing a location nearer the cooling water source (Colorado
River) and farther from residential developments (Colorado 2). The Malakoff AML site
was not chosen as a greenfield location as land currently owned by NRG Energy
(NRG) was identified near the Malakoff AML (Malakoff). This greenfield site is located
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closer to the cooling water source (Trinity River), has flatter topography, and appears
from satellite imagery to be previously disturbed.
The Potential Sites are shown in Figure 9.3-4.

9.3.2.4 Evaluation of Potential Sites and Identification of Primary Sites
The Potential Sites were evaluated to identify a smaller set of Primary Sites for more
detailed evaluation (Reference 9.3-4). Criteria used in this evaluation included cooling
water supply, flooding, population, hazardous land uses, ecology, wetlands, heavy
haul access, transmission access, and land acquisition. These criteria were derived
from the larger set of more detailed criteria listed in Chapter 3 of the EPRI Siting Guide
(Reference 9.3-2). These criteria provide insights into the overall site suitability tradeoffs inherent in the available sites within the ROI and were designed to take advantage
of data available at this stage of the site selection process.
Weight factors reflecting the relative importance of these criteria were developed by a
multi-disciplinary committee in the areas of nuclear power plant site suitability; this
committee was comprised of subject matter experts in water use and availability,
engineering and licensing, real estate, ecology and environment, transmission, land
use, health & safety, geotechnical, socioeconomics, and public relations. The weight
factors were derived using methodology consistent with the modified Delphi process
specified in the EPRI Siting Guide.
Criterion ratings were developed for each of the Potential Sites. Each site was
assigned a rating of 1 to 5 (1 = least suitable, 5 = most suitable) for each of the potential
site evaluation criteria. Information sources for these evaluations included publicly
available data, information available from STPNOC files, personnel, and large scale
satellite photographs. Composite suitability ratings reflecting the overall suitability of
each Potential Site were then developed by multiplying criterion ratings by the criterion
weight factors and summing over all criteria for each site (Table 9.3-2) (Reference 9.34).
Results of applying these screening criteria and weight factors are summarized in
Figure 9.3-5 (Reference 9.3-4). Examination of the screening results indicates that the
top nine sites rank higher than the next group of six sites whose composite ratings are
similar. Additionally, an examination of the lower-ranked sites did not identify
significant environmental advantages or the opportunity to further evaluate major siting
tradeoffs. Based on these results, the nine highest rated sites were selected as the
primary sites for further evaluation, and lower-ranked sites were deferred from further
consideration. The resulting set of primary sites (listed below and shown in Figure 9.36) allows evaluation of the major siting trade-offs within the ROI:
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South Texas Project



Trinity 2



Guadalupe 2
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Sulphur 1



Red 2



Red 1



Malakoff



Colorado 3



Allens Creek

9.3.2.5 Evaluation of Primary Sites and Identification of Candidate Sites
The Primary Sites were then evaluated to select a smaller set of Candidate Sites,
which would then lead to the ultimate selection of the Proposed and Alternate Sites
(Reference 9.3-4). General siting criteria used to evaluate the primary sites were
derived from those presented in Chapter 3.0 of the EPRI Siting Guide (Reference
9.3-2); criteria from the siting guide were tailored to reflect issues applicable to, and
data available for, the STPNOC Primary Sites.
Weight factors were developed using the same process as described for the evaluation
of potential sites (Section 9.3.2.4). Criterion ratings were developed for each of the
Primary Sites. Each site was assigned a rating of 1 to 5 (1 = least suitable, 5 = most
suitable) for each of the general siting criteria Information sources for these
evaluations included publicly available data, information available from STPNOC files,
personnel, and large scale satellite photographs. Composite suitability ratings
reflecting the overall suitability of each Primary Site were then developed by multiplying
criterion ratings by the criterion weight factors and summing over all criteria for each
site (Table 9.3-3) (Reference 9.3-4).
Results of applying these screening criteria and weight factors are summarized in
Figure 9.3-7 (Reference 9.3-4). Examination of the results indicates that, after the STP
site, the Red 2 site ranks high, followed by the third through sixth ranked sites (Allens
Creek, Colorado 3, Trinity 2, and Guadalupe 2) which are rated similarly. To provide
additional insights on environmental preferability of these sites, two additional
indicators were developed:




Environmental Site Rating – This rating consists of the Health and Safety Criteria
(minus the Geology/Seismology criterion), the Environmental Criteria, and the
Socioeconomic Criteria. The top sites based on this rating were STP, Red 1, Red
2, Trinity 2, and Allens Creek/Guadalupe 2, with no significant difference between
Allens Creek and Guadalupe 2.
Expanded Environmental Site Rating – This rating consists of the Environmental
Site Rating plus the Railroad Access and Transmission Access criteria, which
reflect a rough proxy of environmental impact through measurement of the relative
distances required for these support facilities. The top sites based on this rating
were STP, Red 2, Trinity 2, and Allens Creek, with the observation that no
significant difference was found between Allens Creek, Red 1, and Colorado 3.
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This evaluation showed that while the Colorado 3 site ranked fourth overall in
composite rating, it did not rank as high in the environmentally-related criteria ratings
and is not expected to be among the best alternatives environmentally. Additionally,
the Guadalupe 2 site, ranked sixth overall, did not rank high in the environmentallyrelated criteria ratings and is not expected to be among the best alternatives
environmentally. These two sites, along with the three lowest ranked sites, were
deferred from further consideration. Additionally, the Allens Creek site utilizes a
different cooling water source than the other candidate sites, thereby allowing for the
evaluation of environmental impacts for a site using the Brazos River as the cooling
water source. Thus, the following sites (shown in Figure 9.3-8) were identified as the
candidate sites for the STPNOC project:


STP



Red 2



Allens Creek



Trinity 2

As noted in Section 9.3.1, the STP site was identified as the proposed site for the
STPNOC project. This conclusion was confirmed by the very favorable rankings at
each stage of the siting analysis (Reference 9.3-4).
Beyond STP, the remaining candidate sites were identified through the process
described above as being among the best sites that could reasonably be found within
the ROI; these sites are designated as alternate sites and include:


Red 2



Allens Creek



Trinity 2

Finally, two additional sites were previously selected and evaluated as Alternate Sites
in other revisions of the COLA: Malakoff and Limestone. For completeness, the
environmental impacts at these two sites are also evaluated in Section 9.3.3.

9.3.3 Alternate Site Review
NRC guidelines (NUREG-1555, Section 9.3, Reference 9.3-1), call for a comparison of
Candidate Sites (Proposed Site and Alternate Sites) to allow a finding as to whether
there exists a site that is environmentally preferable to the Proposed Site. This section
evaluates the comparative environmental impacts of constructing and operating a new
two-unit nuclear power plant at each of the Candidate Sites. This section reviews in
detail the set of Alternate Sites based on the selection criteria and review topics
suggested in NUREG 1555 (Reference 9.3-1). STPNOC reviewed the Alternate Sites
with the following environmental factors in mind:
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Land Use (both on site and off site impacts);
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Air Quality;



Water Use and Water Quality;



Ecology (terrestrial and aquatic ecosystems, including threatened and endangered
species);



Socioeconomics;



Historic and Cultural Resources;



Environmental Justice;



Nonradiological and Radiological Health; and



Postulated Accidents.

In addition to evaluating the Alternate Sites, this section also includes a summary
review of the Proposed Site, which is evaluated in detail throughout this environmental
report, in order to provide the necessary comparison of impacts against the Alternate
Sites.
The comparison of the Candidate Sites uses the impact significance defined in 10 CFR
51, Appendix B, Table B-1, Footnote (Reference 9.3-8). These definitions of
significance are as follows:






SMALL – Environmental effects are not noticeable or are small such that they will
not noticeably degrade the attributes of the resource.
MODERATE – Environmental effects are noticeable, but will not significantly
impact the attributes of the resource.
LARGE – Environmental effects are clearly noticeable and may significantly impact
the attributes of the resource.

The results of this evaluation are summarized in Table 9.3-4 (for construction impacts)
and Table 9.3-5 (for operational impacts).

9.3.3.1 Evaluation of South Texas Project Site
The STP site is the Proposed Site for the development of a new two-unit nuclear power
plant (STP Units 3 & 4). The site is located in Matagorda County, Texas,
approximately 10.8 km (6.7 mi) south of Buckeye, TX and approximately 22.0 km
(13.7-mi) southwest of Bay City, TX. The cooling water source for the STP site is the
Colorado River. The Proposed Site is adjacent to the existing STP Units 1 & 2.
The proposed STP site is reviewed at length in this Environmental Report. This section
summarizes the information for the purposes of comparison, with references to the
relevant portions of the Environmental Report.
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9.3.3.1.1 Land Use Including Site and Transmission Line Rights-of-Way
Land use in the vicinity of the STP site is predominantly agricultural and rangeland. In
2007, approximately 81% of total land acreage in Matagorda County was devoted to
farming, including 903 farms and ranches covering 577,594 acres. Of this, 295,031
acres (51%) were devoted to pasture (permanent pasture and rangeland other than
cropland and woodland pasture), 234,688 acres (41%) to cropland, and 37,337 acres
(6%) to woodlands. The remaining farmland (10,538 acres) is devoted to farmsteads,
buildings for livestock, ponds, roads, and wasteland (Reference 9.3-9). Industrial land
use within the vicinity is limited to STP, the Lyondal facility, and the Port of Bay City.
There is also commercial fishing in the Lower Colorado River, East and West
Matagorda Bays, Intercoastal Waterway and the Gulf of Mexico. There are no federal,
state, regional or county land use plans for this area (ER Section 4.1.1.2). Since there
is no zoning in Matagorda County, no rezoning would be required for this project. All
temporary and permanent facilities associated with the construction of the proposed
project will be located within the existing STP property boundary on land areas
previously disturbed by construction (ER Section 4.1.1).
STPNOC currently owns 12,220 acres at the STP site and vicinity. The STP site
currently includes 65 acres of generating facilities, buildings, parking areas,
switchyard, and transmission line corridors associated with Units 1 and 2. A total of
approximately 540 acres would be required for construction facilities including
permanent facilities, structures, and laydown. Approximately 300 of the 540 acres
would be permanently dedicated to the new units and their supporting facilities (power
block area, cooling tower area, cooling water intake system, and switchyard). The
remaining 200 acres would be temporarily impacted and include a concrete batch plant
and material storage area, a construction laydown and facilities area, a construction
parking area, a heavy haul road, and a borrow and spoils area (ER Section 4.1.1; Table
4.1-1 in RAI response to Question 10.05S-03, ML 090860873). These areas would be
reclaimed to the extent possible following construction.
The STP Units 3 & 4 site is located at the existing South Texas Project nuclear power
plant. Multiple 345kV connections are available at the site. There would be no new
offsite transmission corridors required to support the new units (ER Section 4.1.2).
Given that all impacted acres will be within existing STP property on land areas
previously disturbed, no offsite areas would be impacted, and no rezoning would be
required, impacts on land use from construction and operation of STP Units 3 & 4 at
the proposed site are expected to be SMALL (ER Section 5.8.2.2.3).

9.3.3.1.2 Air Quality
Impacts to air quality from construction activities at the STP site are detailed in ER
Section 4.4.1.3. Air quality impacts associated with plant construction include both
impacts from the construction activities themselves and transportation impacts from
workers commuting to the worksite. Construction activities would require obtaining
Federal, state, and/or local permits and approvals prior to beginning activities,
including a preconstruction air permit from the Texas Commission on Environmental
Quality (TCEQ) (Reference 9.3-10). The air permits would ensure both construction
9.3-12
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and operational emissions would conform to the Texas State Implementation Plan and
would not challenge state efforts to achieve or maintain compliance with the National
Ambient Air Quality Standards (NAAQS) (Reference 9.3-11).
Air quality impacts from construction activities are similar to those for any large-scale
construction effort and consist of fugitive dust emissions, emissions from equipment
and machinery, and emissions from concrete batch plant operations. Fugitive dust
emissions can be controlled through use of water sprays and postponing certain
activities during windy conditions. Equipment emissions can be controlled through
equipment inspections and regular maintenance. Concrete batch plant operations
would employ equipment emissions controls to minimize air quality impacts. Specific
mitigation measures would be identified in the Construction Environmental Controls
Plan, which implements TCEQ requirements and would be prepared before project
construction. The Construction Environmental Controls Plan would also contain
environmental management controls strategy to minimize emissions from construction
activities and equipment. In total, air quality emissions from construction activities
would be small and temporary and can be mitigated to minimize any resulting impacts.
Air quality impacts would also result from the construction workforce commuting to the
worksite. Vehicular emissions would increase as a result of the action. It is unlikely
that air quality would be noticeably degraded beyond the immediate site vicinity. Air
quality impacts would be more detrimental in areas already exceeding the NAAQS for
criteria pollutants. Texas has no nonattainment areas for carbon monoxide, nitrogen
dioxide, ozone (1-hour), sulfur dioxide, particulate matter (less than 2.5 micrometers
[PM2.5]), or lead. Part of El Paso County, Texas is in nonattainment for particulate
matter (less than 10 micrometers [PM10]); however, this county is in the extreme
western portion of the state and is not located near the STP site. The HoustonGalveston-Brazoria area holds non-attainment status for ground-level ozone under the
8-hour standard. Counties affected under this status include Brazoria (adjacent county
east of the plant site), Chambers, Fort Bend, Galveston, Hardin, Harris, Jefferson,
Liberty, Montgomery, Orange, and Waller (Reference 9.3-12).
As the STP site is located outside of the affected counties and vehicular transportation
is not expected to significantly increase across the affected counties as a result of the
construction activities, impacts are expected to be SMALL.
Impacts to air quality from plant operation at the STP site are detailed in ER Section
5.8.1.2. Air quality impacts associated with plant operation include both impacts from
the plant operational activities themselves and transportation impacts from workers
commuting to the plant. Operating activities would require obtaining Federal, state,
and/or local permits and approvals prior to beginning activities.
Air quality impacts from operational activities result from releases of heat and moisture
to the environment from cooling operations and emissions from the operation of
auxiliary equipment. As described in ER Section 3.4, a closed-cycle cooling system
will be used for STP Units 3 & 4, using the existing Main Cooling Reservoir (MCR).
Additionally, mechanical draft cooling towers will be constructed to assist in heat load
dissipation and serve as the Ultimate Heat Sink (UHS). Thermal discharges resulting
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from these systems will be to the MCR and to the atmosphere. During normal
operating conditions, most of the heat load will be to the MCR, and each of the towers
would operate at one-half capacity. The cooling towers would operate at full capacity
during emergency reactor shutdown.
Cooling tower operation often results in drift, or the transport of residual salts and
chemicals through water droplets carried out of the cooling towers. Based on a review
of the measurements of deposition of draft from nuclear power plants (Reference 9.313), measurements indicate that, beyond about 1.5 km (1.0 mi) from nuclear plant
cooling towers, salt deposition is not significantly above natural background levels.
Additionally, no instances of nuclear power plant cooling tower operation resulting in
measurable productivity losses in agricultural crops or measurable damage to
ornamental vegetation have been identified (Reference 9.3-13).
Auxiliary equipment may also be operated on an intermittent basis. Auxiliary
equipment emissions can be controlled through equipment inspections and regular
maintenance. Small amounts of ozone and smaller amounts of oxides of nitrogen are
produced by transmission lines (Reference 9.3-14). Production of ozone and oxides
of nitrogen are insignificant and does not measurably contribute to ambient levels of
those gases (Reference 9.3-13). In total, air quality emissions from operational
activities would be small and can be mitigated to minimize any resulting impacts.
Air quality impacts would also result from the workforce commuting to the plant.
Vehicular emissions would increase as a result of the action. It is unlikely that air
quality would be noticeably degraded beyond the immediate site vicinity for the same
reasons as previously described for the commuting construction workforce: the STP
site is located outside of affected counties in non-attainment for criteria pollutants.
While adjacent Brazoria County is in non-attainment for ground-level ozone under the
8-hour standard, vehicular transportation is not expected to significantly increase
across this affected county as a result of plant operation. Impacts are expected to be
SMALL.

9.3.3.1.3 Hydrology, Water Use, and Water Quality
Water-related impacts from construction activities at the STP site are detailed in ER
Section 4.2. Water-related impacts associated with plant construction include both
water use impacts and water quality impacts and are consistent with those caused by
typical large-scale construction projects. Construction activities would require
obtaining Federal, state, and/or local permits and approvals prior to beginning
activities.
STPNOC estimates that groundwater would be used at a peak or maximum rate of
approximately 1,200 gpm (ER Section 2.3.1.2.6) during construction with normal
demands being much less than maximum use. Groundwater would be used during
construction for personal consumption and use, concrete batch plant operation,
concrete curing, cleanup activities, dust suppression, placement of engineered backfill,
and piping hydrotests and flushing (ER Section 2.3.1.2.6).
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In summary, due to the relatively small water quantity requirements and the availability
of groundwater or imported water, the site will have a SMALL impact on water use for
construction activities.
Water quality impacts from construction activities would primarily result from erosion
and stormwater effects, and activity mitigation requirements would be stipulated
through Texas Pollutant Discharge Elimination System (TPDES) permits obtained for
the action. Standard best management practices could be implemented to minimize
the impacts of erosion and stormwater runoff. Any wastewater discharges from
construction activities would be regulated and would require obtaining TPDES or other
discharge permits. Regulated discharges would not be expected to significantly
impact local drainages or other surface water bodies. Additionally, significant
hydrological alterations are not anticipated at the STP site. Therefore, impacts to water
quality will be SMALL.
Water-related impacts from operational activities at the STP site are detailed in ER
Section 5.2. Water-related impacts associated with plant operation include both water
use impacts and water quality impacts. Plant operation would require obtaining
Federal, state, and/or local permits and approvals prior to beginning activities.
Plant operational activities consume water through plant cooling and personal
(sanitary) uses. Overall use of water is dominated by plant cooling uses for wet-cooled
plants. As described in ER Section 3.4, a closed-cycle cooling system will be used for
STP Units 3 & 4, using the existing MCR. Additionally, mechanical draft cooling towers
will be constructed to assist in heat load dissipation and serve as the UHS. The
assumed maximum plant cooling design consumption for a two-unit plant is 50,000
acre-ft/yr (31,000 gpm, 69.1 cfs). The necessary water rights for this cooling water
requirement from the Colorado River are presently owned by STPNOC, and the site
will have a SMALL impact on water use for operational activities.
Cooling tower operations result in the concentration of dissolved solids in the water
stream, resulting from evaporation loss, which must occasionally be discharged and
replenished with freshwater. The discharged water (blowdown) would be of lower
quality than the source water. Cooling tower blowdown would be discharged to the
MCR (where it is diluted) and ultimately the Colorado River as necessary (in
accordance with discharge permit conditions). Discharge in accordance with permit
conditions, in addition to operating experience at STP Units 1 & 2, indicate that minimal
water quality impacts to surface water bodies would be realized (ER Section 5.3.2).
Additionally, a TPDES permit would be required to discharge effluents, and any
unforeseen water quality impacts could be addressed during periodic permit renewals.
Water quality impacts could also result from erosion and stormwater effects, and
activity mitigation requirements would be stipulated through TPDES permits obtained
for the action. Standard best management practices could be implemented to
minimize the impacts of erosion and stormwater runoff. Any wastewater discharges
from operational activities would also be regulated and would require obtaining TPDES
or other discharge permits.
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Therefore, due to the management of cooling tower blowdown using a MCR, and due
to the regulatory conditions associated with the operational activities, impacts to water
quality will be SMALL.

9.3.3.1.4 Terrestrial Resources Including Threatened and Endangered Species
All temporary and permanent facilities associated with the construction of the proposed
project will be located within the existing STP property boundary on land areas
previously disturbed by construction (ER Section 4.1.1).
The potential impacts from construction, such as erosion and dust generation, would
be typical of large construction projects. These impacts could be mitigated using
standard industrial procedures and best management practices. Standard practices,
such as silt fences to control sedimentation and water sprays to limit dust generation,
would protect wetlands and other ecological resources in the site vicinity. In terms of
habitat loss from constructing two new units at STP, minimal terrestrial habitat would
be cleared and impacts would be SMALL.
Threatened and endangered species that may be present in the site vicinity have been
identified and evaluated in ER Section 4.3.1.2. Construction activities should not
reduce local biodiversity or impact threatened or endangered species. Three listed
species (bald eagle, brown pelican, and alligator) have been observed within the
proposed STP site (ER Section 4.3.1.1). The Texas Prairie Wetland Project is located
several hundred yards from the proposed site, but given the distance from the
construction site and the limited duration of the construction activities, the long-term
presence of waterbirds on the site should not be impacted by construction (ER Section
4.3.1.1.1). An active bald eagle nest is located on the proposed STP site near the
eastern boundary. Although recently delisted under the Endangered Species Act, the
bald eagle remains protected under the Bald and Golden Eagle Protection Act.
National management guidelines for bald eagles recommend a protection zone to
extend out 660 feet from each eagle nest (ER Section 4.3.1.1. No activities related to
construction will occur within one mile of the eagle nest. Much of the constructionimpacted areas will be available as wildlife habitat when construction is complete, and
relatively similar open habitats will remain on site and are present off-site (ER Section
4.3.1.2).
STPNOC expects impacts from construction and operation at the proposed site to be
SMALL (ER Section 5.6.1).

9.3.3.1.5 Aquatic Resources Including Threatened and Endangered Species
Construction impacts to aquatic species at the STP site have been evaluated in detail
in the ER Section 4.3.2. In summary, the aquatic species that occur on site are
ubiquitous, common, and easily located in nearby waters (ER Section 4.3.2.1). Most
of the common fish species tend to be tolerant of salinity and temperature fluctuations
and are ubiquitous in coastal wetlands along the Gulf Coast. A preliminary
jurisdictional determination identified a total of 17.6 acres on the site; however, all
wetlands would be avoided by construction activities and there would be no impacts to
these wetlands.
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Best management practices and good construction engineering practices will be used
to avoid or minimize sedimentation. Some dredging will be required to prepare the
existing barge slip for vessels transporting large components to the site but these
impacts have already been evaluated and the necessary permits are in place for both
the barge slip and the reservoir makeup pumping facility. Impacts would occur over a
relatively brief period (one spawning season) and would not produce long term or
lasting impacts. The season of the year in which construction occurs would determine
which specific resources may be affected. Because the area to be disturbed is small
and in a protected near shore area that is adjacent to the reservoir makeup pumping
facility, the overall impacts on aquatic species is expected to be minimal and temporary
(ER Section 4.3.2.4).
Nearby coastal waters to the STP site and the lower Colorado River have been
designated as essential fish habitat (EFH) for various species. EFH has been
designated within the Gulf of Mexico and Matagorda Bay estuary along the Texas
coastline for the following species: Reef fish, Red drum, Stone crab, Shrimp, and
coastal migratory pelagic fish (References 9.3-15 and 9.3-16). Managed species in the
lower Colorado River considered important to the development of STP Units 3 & 4
include brown shrimp, white shrimp, and red drum. EFH has been designated for all
life stages of these species. However, because the area to be disturbed along the
lower Colorado River is small and in a protected near-shore area that is already
dedicated to plant-related functions, the overall construction impacts on aquatic
species, including their habitat (EFH), is expected to be SMALL. In addition, however,
since development of additional units at the STP site would not include construction
within, or water withdrawal directly from, the Gulf of Mexico or Matagorda Bay, which
is over seven miles away, no impacts are expected to protected habitat in the Gulf or
to the coastal threatened and endangered species which include five species of sea
turtles. No threatened or endangered species are expected to be affected by the
proposed construction (ER Section 4.3.2.1).
Impacts from project operations on aquatic species at the STP site have been
evaluated in detail in ER Section 5.3. ER Section 5.3 describes the STP Units 3 & 4
cooling system and its operation. Sections 5.3.1 and 5.3.2 describe the impact of STP
Units 3 & 4 cooling on the aquatic communities of the lower Colorado River. STP Units
3 & 4 will rely on the MCR for dissipation of heat.
Aquatic organisms can become entrapped, entrained, or impinged when water is
drawn into the intakes at a flow greater than what they can escape (ER Section
5.3.1.2.1). Impacts are dependent on species that are present, the velocity of flow into
the intake, the velocity of water withdrawn, and specific design features of the intake
structure and pumps. Final design of intake and discharge systems considered
potential impacts on aquatic organisms under U.S. Environmental Protection Agency
(EPA) regulations implementing Section 316(b) of the Clean Water Act (CWA), and
incorporates the best technology available.
Aquatic resources potentially present at makeup water intake include commercially
and recreationally important species. Monitoring of STP Units 1 & 2 concluded (by
NRC) that entrainment would be insignificant, and effects of impingement would be
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“minor.” The potential for environmental impacts to aquatic resources, including
threatened and endangered species, from nuclear power facility operations at STP
Units 3 & 4 would be SMALL (ER Section 5.6.2).

9.3.3.1.6 Socioeconomics
ER Section 4.4 addresses impacts from the projected in-migrating population on the
region and on local populations at the STP site. Additional detail is provided here
relating to key assumptions used in the evaluation of alternate sites, in order to provide
a consistent comparison across STP and the alternate sites. The discussion of
potential socioeconomic impacts includes physical impacts as well as impacts relating
to demography, local economy, tax revenues, housing, public services, education,
recreation, and transportation. These are presented in detail below; the same
assumptions apply to STP and each of the alternate sites.
The primary assumptions for the alternative socioeconomic impact analysis is
consistent with that used in the detailed evaluation of the preferred STP site (ER
Section 4.4) and relates to the number of in-migrating construction workers: 50% of
the peak construction workforce would in-migrate into the site area, and the other 50%
would commute to the site daily from their existing homes in nearby cities and towns.
Of the 50% of workers who would in-migrate into the area, 80% would bring their
families.
While the STP site is in a rural, low population area, the surrounding counties within
potential commuting distance had a total employed workforce population in 2000 of
193,904 (Reference 9.3-4) which should be adequate from which to draw 50% of the
estimated construction workforce as daily commuters to the site.
Other assumptions include the following:






9.3-18

The number of persons per family is 3.28, based on state average (Reference 9.317); it is the same across all sites.
The percentage of in-migrating population that consists of school-age children
(ages 5 to 19) is 23.5%, based on state average (Reference 9.3-17); it is the same
across all sites.
For purposes of developing an estimate of in-migrating workers to the site area, the
peak construction workforce is assumed to be 6,810 workers, based on the
following workforce estimates identified by STPNOC in RAI Response (LTR 3,
ABR-AE-08000056; ML 090860873): 5,950 peak onsite construction workforce
between months 26 and 35; and an average of 860 new operations staff who would
also be on site for STP Units 3 & 4 during this same time (based on range of 790
to 930 operations staff). Existing workforce for STP Units 1 & 2 (1,200) were not
considered, other than as part of the potential cumulative impact analysis, since
they are assumed to already live in the area. In addition, the workers required
during peak outages (1,100 workers) were not considered given the short duration
of their work (one to two months).
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For purposes of the socioeconomic analysis, STPNOC has assumed that the
residential distribution of construction workers on the new nuclear units at STP and
the alternate sites would resemble the residential distribution of STPNOC’s current
workforce at STP Units 1 & 2: as of January 2007, 83% of the workforce reside
within two counties: Matagorda (host county, 60.7%) and Brazoria (adjacent
county, 22.4%). The remaining 17% are distributed across at least 18 other
counties with less than 5% of the employees per county. The socioeconomic
impact would be most evident in Matagorda and Brazoria Counties. For the
remaining counties, the number of current operations workforce residing in each
county represents a very small percentage of the 2000 county’s population.
STPNOC is applying these same percentages to the potential in-migrating
workforce in the evaluation of socioeconomic impacts at the alternate sites.

A peak construction workforce of 6,810 workers would result in a total in-migrating
population of 9,616 to the region based on the following logic:


50% of workers will in-migrate to the area (3,405 workers)



61% of in-migrating workers will reside in host county (Matagorda), 2,077



22% of in-migrating workers will reside in adjacent county (Brazoria), 750



















Number of in-migrating workers that bring families into 50-mile radius (80% of inmigrating workers), 2,724
Number of in-migrating workers that do not bring families into 50-mile radius (20%
of in-migrating workers), 681
Average in-migrating worker family size (worker, spouse, children), 3.28
Total in-migration: 9,616 (8,935 + 681), 83% of which would be to host and
adjacent county
Number of in-migrating workers that bring families into Matagorda County, 1,662
(61% of 2,724)
Number of in-migrating workers that do not bring families into Matagorda County,
415 (61% of 681)
Total in-migration into Matagorda County, 5,866 (5,451+415)
Number of in-migrating workers that bring families into Brazoria County, 600 (22%
of 2,724)
Number of in-migrating workers that do not bring families into Brazoria County, 150
(22% of 681)
Total in-migration into Brazoria County, 2,118 (1,968+150)
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Thus an influx of 3,405 workers is predicted to result in a total population influx of 7,984
persons into Matagorda and Brazoria Counties and the remaining 1,632 in-migrating
workers and their families would reside in other neighboring counties within commuting
distance of the site. The socioeconomic impact is assumed to be greatest in a twocounty region, including the host county, and this is the primary region of impact
evaluated for STP and the alternate sites, although a comparison of impacts to a larger
multi-county region is also made. The remaining workers (and their families) are
assumed to disperse across multiple counties, with the percentage residing in each
county representing a very small percentage of the total county population for that
county. This would represent a SMALL impact for each individual county within the
region.
Physical Impacts
Physical impacts at the site would be minimal since the site is part of an operating
nuclear plant. (ER Section 4.4.1).
Demography
Based on an estimated total in-migrating population of 9,616 into the multi-county
region, and a total in-migrating population of 5,866 and 2,118 into Matagorda and
Brazoria counties, respectively, as derived above, the percent increases in population
would be as shown in Table 9.3-7. Potential increases in population during
construction for the proposed project within the multi-county study area are also
presented. The individual impacts to each county would constitute an increase of
15.5% in Matagorda County (host county), and an increase of 0.9% in the adjacent
(and more populated) Brazoria County. The potential impacts would be LARGE in
Matagorda County and SMALL in Brazoria County. Should the in-migrating population
be more evenly distributed between the two counties, the resulting population increase
would be 2.9%, or a SMALL impact on the two-county area. Finally, impacts to the
multi-county region include a 2.2 percent increase in population, or a SMALL impact
on the region. Note that all impacts would be temporary and are based on
conservative 2000 U.S. Census Bureau population levels. A comparison to the
estimated 2008 population for Matagorda County (37,265, a 1.8% decrease from
2000) would not change the results. In contrast, the 2008 population for Brazoria
County (301,044) increased by 24.5%, which would result in even smaller impacts to
this county and to the two-county area (which would remain SMALL).
Local Economy and Taxes
Impacts to the local economy and taxes are discussed in ER Section 4.4.2.2.
In general, impacts of construction on the local economy depend on the region’s
current and projected economy and population. Conclusions for the STP site are that
the additional jobs from construction would be a boost to the economy, particularly in
Matagorda County as the site of the construction and the county where most of the
construction labor force would reside. The magnitude of the positive economic impacts
would become more diffuse as a result of interacting with the larger economic base of
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other counties, particularly in Brazoria County, which contains a portion of the outskirts
of Houston.
STPNOC further assumes that following construction, approximately 50% of the inmigrating workforce would remain in the 50-mile radius and the remainder would
migrate out. Assuming a 50% decrease in the labor force, there would be a
corresponding economic impact in the 50-mile region. This would be considered a
negative impact. However, the out-migration could occur gradually over a 2-year
period, which would assists in mitigating the impact to the community from
destabilizing effects of a sudden decrease in households.
Based on the estimated distribution of the in-migrating workforce (61% to Matagorda
County and 22% to Brazoria County), Matagorda County would be the most affected.
STPNOC concludes that the impacts of construction on the economy of the region
would be SMALL everywhere in the region, except Matagorda County, where the
impacts of an in-migrating construction labor force and the negative impacts of the
departing labor force (upon completion of construction) could be MODERATE to
LARGE. Mitigation would be warranted. To mitigate these impacts, STPNOC would
maintain communication with local and regional government authorities and
intergovernmental organizations to disseminate project information that could have
socioeconomic impacts in the community in a timely manner. These organizations
would be given the opportunity to perform their decision-making regarding future
economic choices with the understanding that approximately half of the positive
economic impacts resulting from construction would be temporary and could disappear
when the construction is complete.
Regarding potential construction impacts on taxes, the tax structure and revenue
categories for Texas are described in detail for the STPNOC in ER Section 2.5.2.3, and
potential community impacts from construction are described in ER Section 4.4.2.2. In
summary, the state of Texas would not collect franchise taxes from the privately owned
investors in STP Units 3 & 4 during the construction period for those units. In absolute
terms, the amount of state sales and use taxes collected over a potential 7-year
construction period could be LARGE, but SMALL when compared to the total amount
of sales and use taxes collected by Texas. However, because of their small
populations, sales taxes collected by the cities of Bay City and Palacios would have
MODERATE to LARGE and BENEFICIAL impact. The construction site related
property taxes collected and distributed to Matagorda County would be LARGE and
BENEFICIAL when compared to the total amount of taxes Matagorda County currently
collects. In addition, Matagorda County would benefit from an increase in housing
values and inventory caused by the influx of a permanent construction labor force (i.e.,
would not out-migrate at the completion of construction) thereby further increasing
property tax revenues for the county and special taxing districts. Therefore, the
potential beneficial impacts of taxes collected during construction would be
MODERATE to LARGE and BENEFICIAL in Matagorda County and to local entities
within the county, SMALL to MODERATE and BENEFICIAL to the local independent
school district(s), and SMALL and BENEFICIAL in the surrounding area and in the
state of Texas. Mitigation would not be warranted at any site because the impacts are
positive.
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Infrastructure and Community Services
Transportation
Impacts on the existing transportation network surrounding the STP sites have been
described in ER Sections 4.4.1.1.3 and 5.8.2.2.4. The site is located approximately
eight miles east of SH-60 which provides primary access to the area. Expansion of the
STP site to include two new units would add commuters, deliveries, and congestion to
the local residents and significant workforce and delivery system associated with
existing STP Units 1 & 2. However, the existing transportation routes adequately serve
the site area, and no new public roads would be required as a part of construction
activities. The impact construction workers would have on the two-lane roadways in
Matagorda County, particularly FM 521 and feeder roads, would be a MODERATE to
LARGE impact and require mitigation. Mitigation measures would be implemented as
needed to help reduce potential cumulative impacts during the peak construction
period when both construction and operations workers would be traveling to and from
the site. Such measures might include: shuttling construction workers to and from the
site, encouraging carpooling, and staggering shifts to avoid traditional traffic
congestion time periods.
Recreation
Nearby recreational facilities at the STP site have been described previously in ER
Section 2.5.2.5 and include two wildlife management areas within 15 miles, and two
National Wildlife Refuges within 15 miles. Any adverse impacts on recreation and
aesthetics would be minimal (ER Section 4.4.2.2.5).
Housing
The impacts of plant construction on housing depend upon the number of workers
already residing in the study area and the number that would relocate and require
housing. As discussed previously, STPNOC estimates that approximately 3,405
workers and their families (for a total of 9,616 persons) would in-migrate into the
region. Assuming these workers are dispersed throughout the multi-county region, the
impacts on housing at each site are expected to be SMALL, based on the small
percentage increases in total study area population occurring at each site (See Table
9.3-7). Impacts on housing under the more conservative scenario, where 83% of inmigrating workers and their families choose to reside in a two-county area (61% reside
in host county and 22% reside in adjacent county), are provided in Table 9.3-8, as a
percentage use of the existing vacant housing inventory. These numbers are based
on housing data for 2000 (vacant) and assume one housing unit per worker.
Based on absolute numbers, the available housing would be sufficient to house the inmigrating workforce at the STP site. The available housing may not be sufficient,
however, in terms of the type, size, and pricing desired by the workers. In this case,
workers could relocate to other areas in the region, such as to larger metropolitan
areas within commuting distance; have new homes constructed; bring their own
homes; or live in hotels, motels or nearby recreational vehicle (RV) parks. Rental
property and mobile home facilities are scarce in rural counties within a 50-mile radius
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of the STP site, but are more plentiful in the larger municipalities. Single workers could
also share an apartment, which would reduce the total number of housing units
needed. An increase in housing demand could result in an increase in housing prices
and rent, which could result in pricing some low-income populations out of their rental
housing. In the long-term, however, the study area, and particularly the host county of
each site, would benefit from increased property values and the addition of new houses
to the tax rolls.
In general, impacts on housing are considered to be SMALL when a small change in
housing availability occurs and MODERATE when there is a discernable but temporary
reduction in the availability of housing units. STPNOC concludes that the potential
impacts on housing at the STP site would be LARGE if the majority of workers choose
to reside in the two-county area (increase of 21.1% in two-county area and 44.1%
increase in host Matagorda County), and SMALL if the workers are dispersed
throughout the larger study area.
Public Services
Public services include water supply and wastewater treatment facilities, police, fire
and medical facilities; and social services. New construction or operations workers
relocating from outside the region would most likely live in residentially developed
areas where adequate water supply and wastewater treatment facilities already exist.
Small increases in the regional population would not materially affect the availability of
police, fire, or medical services. It is not expected that public services would be
materially impacted by new construction or operations employees relocating into the
region. Therefore, the impacts on public services within the region would be expected
to be SMALL. Population increases for the two-county area, as shown in Table 9.3-7,
are less than 5 percent (2.9%) such that impacts on public services within the twocounty area would be SMALL. However, the population percentage increase in the
host (Matagorda) county is 15.5%. In general a large population influx would increase
demands on existing medical, police and fire services in sparsely populated local
communities. These local (or county) governments would need to hire additional staff,
buy additional vehicles, and improve/build new facilities. Additional tax revenues from
population influx would help offset the cost to expand local police and fire departments
and benefit the area in the long term. However, the short-term impacts could be
adverse as existing capacities are exceeded in the initial years of construction. Given
the estimated increase in the population of Matagorda County, impacts to the host
county would be MODERATE to LARGE. Note that impacts to the host county could
be alleviated somewhat if a larger percentage of the in-migrating population chose to
reside in the more populated Brazoria County.
Education
According to the 2000 Census estimate, school-age children (between the ages of 5
and 19) comprise 23.5% of the population of Texas (Reference 9.3-17). Applying the
same percentage to the total in-migrating population that would reside in the twocounty area at the STP site, based on the assumption that most of the workers will
come from within Texas, the anticipated in-migrating school age population is 1,880.
Under the assumption that 83% of in-migrating workers and their families choose to
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reside in a two-county area (61% reside in host county and 22% reside in adjacent
county), the number of school-age children migrating into Matagorda County would be
1,380 and the number of school-age children migrating into adjacent Brazoria County
would be 500. (Note that this works out to 0.83 school-age children per family (1,380
/ 1,662; and 500 / 600), which is consistent with STP assumption of 0.8 school age
children per family.) The percentage increases for each county are identified in Table
9.3-9.
The projected increase within the two county area is less than 5 percent and impacts
would be SMALL. The projected increase in Matagorda County, however, is 14.2
percent. Impacts in the host county would be MODERATE to LARGE. The quickest
mitigation measure would be to hire additional teachers and move modular classrooms
to existing schools. Increased property and sales tax revenues as a result of the
increased population would fund additional teachers and facilities.
The above discussion pertains to socioeconomic impacts from construction.
Socioeconomic impacts from plant operation have been described in ER Section 5.8.2.
In summary, STPNOC expects the impacts from operation at the proposed site to be
SMALL to MODERATE, with MODERATE beneficial impacts as a result of increased
taxes and jobs.

9.3.3.1.7 Historic and Cultural Resources
Adverse effects to archaeological, paleontological, and cemetery resources are
generally the result of direct impacts from ground disturbing activities. Therefore, the
area of potential effect coincides with those areas where direct impacts from
construction and operation of the proposed project would occur. Adverse effects to
historic resources (e.g., standing structures) may occur through direct impacts that
may change the character of a property’s use or the physical features within a
structure’s setting that contribute to its historic significance. Adverse effects may also
occur through indirect impacts that could introduce visual or noise elements that
diminish the integrity of a property’s significant historic features.
Only one historic structure property is listed on the National Register of Historic Places
(NRHP) in Matagorda County: the Hotel Blessing located 8.9 miles from the project
site. Other significant cultural resources are found between 6.0 and 9.2 miles from the
site; and 35 archaeological sites are located between 4.1 and 10 miles from the site
(ER Section 4.1.1.2). Construction activities would be conducted immediately
adjacent to the current STP plant on previously disturbed areas. No changes to offsite
transmission corridors are anticipated, and there would be no impacts on historic or
cultural resources due to construction in transmission corridors. Therefore, it is
unlikely that any historical properties or other significant cultural resources are within
the area that would be impacted by construction. If historic properties were
encountered during construction, activities would cease in the vicinity of the discovery
and STPNOC would consult with the State Historic Preservation Officer (SHPO)
(Texas Historical Commission). A letter dated January 19, 2007 was received from the
Texas Historical Commission (THC) indicating that no historic properties will be
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affected by the proposed construction and operation of STP Units 3 & 4 (ER Section
4.1.3).
There is minimal potential for direct impacts as a result of operations. In general, plant
operation is not expected to involve the physical conversion of additional lands for the
plant’s use. It is further assumed that any plans to disturb additional lands would avoid
existing known (and significant) historic and cultural resources, and would require
consultation with the THC prior to disturbance to address potential impacts on
unidentified and potentially significant resources. Such mitigative actions would
ensure that impacts to historic and cultural resources from plant operation are small.
The potential for impacts to cultural resources related to project operations would be
limited to indirect impacts that could alter the character of a resource or its setting.
Because there are no known cultural resources in the area of the proposed plant site,
no direct or indirect impacts are anticipated.
STPNOC concludes that impacts of construction and operation on historic properties
would be SMALL.

9.3.3.1.8 Environmental Justice
The Census Bureau data (2000) for Texas characterizes 11.5% of the population as
Black, 0.6% American Indian or Alaskan Native, 2.7% Asian, 0.1% Native Hawaiian or
other Pacific Islander, 11.7% some other race, 2.5% two or more races, 29.1%
aggregate of minority races, and 32% Hispanic or Latino Ethnicity. Regarding poverty
status, an indicator of low-income populations, 12% of families were living below the
poverty level in 1999 (Reference 9.3-18).
Total percentages of minority populations within a 50-mile radius of the STP site were
determined using 2000 Census block points with the following results: 11% black, 0.5%
American Indian and Alaskan Native, 1.2% Asian, 0.03% Hawaiian and Other Pacific
Islander, 11.7% All Other Races, and 2.2% Two or More Races, and 27.3% Hispanic
or Latino of any race (Hispanic Ethnicity). In addition, the percentage of low income
population (families) was determined using Census block groups within a 50-mile
radius of the STP site with the following result: 6.5% were living below the poverty
level; the data were for 1999 (Reference 9.3-19). These percentages are consistent
or slightly lower than the state averages for Texas.
In addition, because it is assumed that those minority populations living closest to the
site have the potential to be affected by plant construction activities, the 2000 Census
block data within a 5-mile radius of the STP site were used for ascertaining minority
population in the area, as follows:


29 Census Blocks with a total population of 433 are found within a 5-mile radius of
the STP site; this area includes Matagorda County, TX.

For purposes of this evaluation, the potential for the proposed project to result in
disproportionate impacts on minority and low income populations is based in part on
whether any block percentage exceeded its corresponding state percentage by more
Alternate Site Analysis

9.3-25

Rev. 12

STP 3 & 4

Environmental Report

than 20% or was greater than 50% overall. In this situation, the block was identified
as having a significant minority population.
For the STP site, minority populations exist in four blocks as follows: black minority
population exists in one block; Hispanic population exists in two blocks; and
populations of other races exist in two blocks, one of which is the same block –
counting the same two persons – as one of the Hispanic population blocks. Note that
the actual minority populations in these Census blocks are very low: 20 persons out
of a total population within 5 miles of 433 persons. The closest minority population to
the site is a population of other races, located 2.4 miles NNE of the site and totaling 6
persons. The remaining minority populations are found between 4 and 5 miles from
the site.
While construction activities (noise, fugitive dust, air emissions, traffic) could
disproportionately affect these blocks of minority populations during construction
activities at the STP site, longer term impacts from plant construction and operation
could benefit this low-income population through an increase in related jobs.
The 1999 Census block group data within a 10-mile radius of each site were used for
ascertaining low-income population in the area. The Census Bureau data
characterizes 12% of families as living below the poverty level in Texas in 1999. Within
the three block groups included in the 10-mile radius, the percentages ranged from
3.7% to 21.2%. Based on the “more than 20 percent” criterion, no low income
populations exist in a 10-mile radius of the STP site.
In general, new facilities would be considered beneficial economically to the existing
population, especially those disadvantaged population segments served by the State
and local social service agencies. Two new units may enable the disadvantaged
population to improve their social and economic position by moving to higher paying
jobs. At a minimum, the expenditures of construction workforce in the area of food,
services, etc. could, through the multiplier effect, increase the number of jobs available
to the disadvantaged population.
Impacts to minority and low income populations from plant operation are expected to
be similar to those identified for construction activities; however, the impacts during
plant operation are expected to be generally beneficial to a disadvantaged community.
Minority and low-income populations have been shown to benefit economically from
the existing plant (e.g., construction and operation of the Grand Gulf nuclear plant in
Mississippi (Reference 9.3-14), and are expected to receive long-term positive
economic benefits from construction and operation of two new units at all six candidate
sites. From this perspective, it could be argued that those sites with the highest
minority and low income populations, would receive LARGER and more BENEFICIAL
impacts to these populations than the other sites.
STPNOC concludes that environmental justice impacts of construction and operation
of the proposed project at the preferred STP site would be SMALL, and that potential
long-term impacts from project operation would be BENEFICIAL to the minority and
low-income populations (ER Section 5.8.3).
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9.3.3.1.9 Nonradiological Health
Typical nonradiological health hazards associated with large construction projects
(such as construction of a new nuclear power plant) include the following:


Air Emissions, such as fugitive dust, smoke, and engine exhaust;



Physical Hazards, such as falls, impact injuries, and vehicular accidents; and



Noise Hazards.

All construction activities would be performed in compliance with the Occupational
Safety and Health Act (OSHA) (29 CFR 1910).
Construction-related air emissions are anticipated to consist of fugitive dust, smoke,
and engine exhaust. Impacts to construction workers would be the same for both the
proposed and alternate sites. Construction workers would be protected from such
hazards via personal protective equipment (dust masks, etc.) and other controls (water
sprays, equipment emission controls, equipment inspections, etc.).
Impacts to neighboring populations would be dependent on distance to these
receptors. The STP site is located adjacent to an operating nuclear power plant.
However, the majority of workers at the plant work indoors and would not be impacted.
Training, awareness, and personal protective equipment would minimize the impacts
to personnel working outdoors. The STP site is not located in the immediate vicinity of
residential areas, and fugitive emissions are not anticipated to impact offsite receptors.
Physical hazards at the construction site would be consistent with any large-scale
construction project and could include falls, impact injuries, vehicular accidents, and
electric hazards. Access to the construction site would be controlled, and physical
hazards to neighboring populations are not anticipated. Impacts to construction
workers would be minimized through training, awareness, and personal protective
equipment, and are expected to be minor.
Activities at the site would create noise consistent with large-scale construction
activities. Noise levels for common construction activities are typically about 90 dBA
at a distance of 10 feet (Reference 9.3-14), and decrease with distance from the
source. Due to the distance to local residential areas from the STP site, these
populations are not expected to be impacted from construction noise hazards. Impacts
to construction workers and personnel at neighboring industrial sites would be
minimized through training, awareness, personnel protective equipment, and
scheduling of activities with particularly high levels of noise generation.
In summary, construction-related nonradiological health impacts (air emissions,
physical hazards, and noise hazards) to construction workers, workers at neighboring
facilities, and neighboring residential areas are expected to be SMALL for the STP site,
and impacts can be minimized through training, awareness, personal protective
equipment, and activity scheduling.
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In general, operational-related nonradiological health hazards would consist of
occupational injuries. Historically, actual injury and fatality rates at nuclear reactor
facilities have been lower than the average U.S. industrial rates (Reference 9.3-14). In
all cases, plant operational activities would be performed with adherence to applicable
laws and regulations, practices, and procedures.
Other typical nonradiological health hazards associated with plant operational
activities include the following:


Health impacts from cooling tower operation;



Noise Hazards; and



Health impacts from transmission line operation.

At the STP site, plant cooling water effluent would be returned to the MCR and either
reused for additional cooling or discharged to the Colorado River. Discharges have the
potential to increase the growth of microorganisms in the receiving waters. Serious
illness and death can occur when there is high exposure to these microorganisms
(Reference 9.3-14). NUREG-1437 notes that a discharge to a small river (defined as
having an average flow of less than 100,000 cfs) would have the greatest chance of
affecting the public (Reference 9.3-13). The Colorado River, in the vicinity of the STP
site, has an average flow rate of approximately 2,590 cfs, and discharge would have a
moderate impact. Operational experience with STP Units 1 & 2 has shown a reduced
volume of discharge back to the Colorado River.
The principal sources of noise from plant operation are cooling towers (where
employed), transformers, and loudspeakers. Generally, power plant sites do not result
in off-site levels more than 10 decibels above background (Reference 9.3-13), and
impacts to neighboring populations would be small. Impacts to plant operators and
personnel at neighboring industrial sites would be minimized through training,
awareness, personnel protective equipment, and scheduling of activities with
particularly high levels of noise generation.
The two human health issues related to transmission lines are the acute effects (shock
hazard), and the potential for chronic effects from exposure to electric and magnetic
fields. Acute effects can be minimized through tower design precluding direct public
access to components that may pose a shock hazard and are considered to be small
at each location. Chronic effects from the operation of energized transmission lines on
public receptors are not conclusive but do indicate some impacts are possible.
However, these impacts are assumed to be small as transmission rights-of-way are
located in a manner to avoid residential populations to the greatest extent.
In summary, noise hazards and hazards associated with transmission line operation
are small for the STP site. Health impacts associated with discharge of cooling water
from the main cooling reservoir are moderate. Since impacts will generally consist of
occupational injuries, and since injury/fatality rates at nuclear plants are generally
lower than the average rates at industrial sites, operational-related nonradiological
impacts at the STP site are SMALL.
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9.3.3.1.10 Radiological Health
Radiation exposure to construction workers at the STP site is detailed in ER Section
4.5. The source of radiation exposure to site preparation and construction workers is
primarily due to the operation of the existing nuclear power plants at the STP site. Site
specific dose estimates depend largely on the proposed location of the new plant in
relation to the existing plant; impacts from direct radiation sources, gaseous effluent
sources, and liquid effluent sources are detailed in ER Section 4.5. Given that doses
to the STP Units 3 & 4 construction workers meet the public dose criteria of 10 CFR 20
and 40 CFR 190, it is concluded that the radiological impact on construction workers
is SMALL, and could be mitigated through training, awareness, and monitoring of
conditions.
Plant locations at the STP site are capable of maintaining the required exclusion zone
and meet low-population zone requirements. Therefore, impacts to offsite receptors
would be minimal.
Radiological impacts of plant operation at the STP site are detailed in ER Section 5.4.
Radiological impacts occur through exposure pathways from releases and direct
radiation from the plant, and can be viewed as dose to public receptors, occupational
receptors, and other biota.
The STP site is located adjacent to and would discharge cooling water blowdown to
surface waters. However, discharges will be within regulatory limits which assure that
the radiological impact is SMALL. The STP site is also located in the area of
groundwater used for potable uses and agricultural irrigation. The valuable
groundwater aquifers are generally deep and would not be impacted by discharges
resulting from plant operation.
The STP site is located near existing agricultural operations, and potential radiological
releases could impact these foodstuffs. Because the primary coolant is contained in a
heavily shielded area, dose rates are generally undetectable at the site boundary (as
measurements taken along the protected area boundary at the existing STP Units 1 &
2 show) (ER Section 5.4.1.3).
Plant locations at the STP site are capable of maintaining the required exclusion zone
and meet low-population zone requirements. Radiation doses to members of the
public from current operation of nuclear power plants have been examined from a
variety of perspectives, and the impacts were found to be well within design objectives
and regulations in each instance (ER Section 5.4.3).
The total site liquid and gaseous effluent doses from STP Units 1 & 2 plus STP Units
3 & 4 would be well within the regulatory limits of 40 CFR 190 (ER Section 5.4). The
collective total body dose to the population within 50 miles of the STP site that would
be attributable to both STP Units 1 & 2 and STP Units 3 & 4 is less than 0.001% of that
received by the population from natural causes. Impacts to members of the public from
operation of the new units would be SMALL.
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The calculated total body doses can be compared to the 1 rad per day dose criteria
evaluated in the “Effects of Ionizing Radiation on Plants and Animals at Levels Implied
by Current Radiation Protection Standards” (ER Section 5.4). The biota doses meet
the dose guidelines by a large margin. In these cases, the annual dose to biota is much
less than the daily allowable doses to aquatic and terrestrial organisms. Impacts to
biota other than members of the public from exposure to sources of radiation would be
SMALL.
With the collective worker dose for STP Units 3 & 4 expected to be comparable to that
received from STP Units 1 & 2, and with the impacts to individual construction workers
SMALL (ER Section 9.3.3.1.9), impacts to workers from occupational radiation doses
would be SMALL.

9.3.3.1.11 Impact of Postulated Accidents
The impacts of postulated accidents at the STP site are detailed in ER Section 7.1.
The analyses demonstrate that, in addition to meeting the limits of 10 CFR 100.11 and
NUREG-0800, all accident doses also meet the 25 rem TEDE acceptance criteria of
10 CFR 50.34(a)(1)(ii). Because the dose criterion of 10 CFR 50.34 is intended to
provide assurance of low risk to the public under postulated accidents, any health
effects resulting from the design basis accidents are considered to be negligible. The
STP site is not located in the immediate vicinity of residential areas. The accident
impacts at the STP site are SMALL.

9.3.3.1.12 Conclusion Regarding the South Texas Project Site
Impacts from the construction of a new nuclear power plant at the STP site would
generally be SMALL, and impacts from the operation of a new nuclear power plant at
the STP site would generally be SMALL. Construction-related environmental impact
areas with predicted adverse impacts other than SMALL include socioeconomics
(demography impacts to the host county and impacts to infrastructure and community
services). Operation-related environmental impact areas with predicted adverse
impacts other than SMALL include socioeconomics (demography). Any adverse
impact from the new plant is not predicted to have a disproportionate effect on minority
or low-income populations.

9.3.3.2 Evaluation of Red 2 Site
The Red 2 site is an Alternate Site for the development of a new two-unit nuclear power
plant. The site is located in Fannin County, Texas, approximately 6.0 km (3.7 mi) north
of Savoy, TX and approximately 19.6 km (12.2 mi) southeast of Denison, TX. The
cooling water source for the Red 2 site is the Red River. The Red 2 site is a greenfield
site located approximately 2.9 km (1.8 mi) north of the existing Valley power plant, on
the north side of Valley Lake, which serves the purpose of condenser cooling and other
plant uses for the Valley power plant. The proposed Red 2 site is not presently owned
by the applicants.
The following assumptions form the basis of the evaluation of impacts at the Red 2 site:
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Nearby 1,200-acre Valley Lake would not be available for use by the new plant
given its current capacity and use: it provides condenser cooling and other power
plant uses for the neighboring Valley power plant.
Either a new off-channel reservoir for cooling water (similar to that used at STP
site) or a water storage reservoir to support cooling towers would be created off of
Brushy Creek (and downstream of Valley Lake) to support plant operating needs.
Area topography could support up to a 1,700-acre reservoir, whose construction
has been evaluated for purposes of comparing project impacts across the
preferred and alternate sites. However, note that plant design layouts, including
specific reservoir size and location, have not been completed for any of the
alternate sites.
While the plant would use a closed cycle cooling system, plant design at this site
is not final, and the potential exists to use either cooling towers or a cooling water
reservoir to assist in heat load dissipation. Therefore, potential impacts from
cooling towers are also evaluated for this site.
Cooling water discharge would be returned to the Red River downstream of the
intake location.
Detailed transmission routing analyses were not conducted for the alternate sites;
potential land use impacts from transmission line routing are based on combined
and approximate distances to three nearest 345kV lines.

9.3.3.2.1 Land Use Including Site and Transmission Line Rights-of-Way
Land use impacts associated with plant construction include both impacts to the site
and immediate vicinity, including a new reservoir; and impacts to offsite areas such as
transmission, cooling water intake and discharge pipelines, and transportation rightsof-way (e.g., road and rail).
Construction of a new nuclear power plant would include clearing, dredging, grading,
excavation, spoil deposition, and dewatering activities. The impacted area would be
approximately 800 acres1 for the main power plant site (major structures including
switchyard), which would largely be focused in one central location; and up to 1,700
acres (surface area) for a new reservoir. Impacts would also be realized near the
surface water withdrawal and discharge locations used for cooling water makeup.
Approximately 150 acres per unit (in the immediate site area) and 1,700 acres for the
reservoir (for a total of 2,000 acres) would be permanently impacted. The remaining
acreage would be temporarily impacted and reclaimed to the extent possible following
construction.
Other area land use impacts would result from construction of housing and other
infrastructure in support of a construction workforce. It is predicted that the majority of

1 Consistent with area of impact from a new unit or units (400 acres per unit) at Grand Gulf Nuclear Station
(GGNS) as evaluated in NUREG-1817 (Reference 9.3-14).
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this expansion would occur near existing communities, and a significant land use
impact is not expected to occur.
The region surrounding the proposed Red 2 site is mostly rural. Fannin County
comprises 891 square miles of mainly Northern Blackland Prairie, characterized by
rolling to nearly level plains. The land is drained by the Red River and Bois D'Arc
Creek and is watered by numerous springs. Most of the prairie has been converted to
cropland and non-native pasture. In 2007, approximately 83 % of total land acreage
in Fannin County was devoted to farming, including 2,110 farms and ranches covering
473,853 acres. Of this, 216,972 acres (46%) were devoted to pasture (permanent
pasture and rangeland other than cropland and woodland pasture), 207,535 acres
(44%) to cropland, and 34,605 acres (7%) to woodlands. The remaining farmland
(14,741 acres) is devoted to farmsteads, buildings for livestock, ponds, roads, and
wasteland (Reference 9.3-9). This region now contains a higher percentage of
cropland than other regions; pasture and forage production for livestock is common.
The main natural resource is timber; consequently, wood-product manufacture has
been important in the local economy (Reference 9.3-20).
The proposed Red 2 site is located in a mostly cleared, agricultural area north of the
Valley plant. There are several residences in the area and a school is located in
Savoy, within 3 miles of the site. The major water feature at this site is Valley Lake
(site is located on north end of the lake); onsite drainages include Brushy Creek, Sheep
Creek and Patillo Branch. Land use in the area of the proposed reservoir is a mixture
of cleared land and forest, based on Google Earth imagery (Reference 9.3-21).
As specific site locations and plant design layouts have not been finalized, specific
acreage impacts cannot be determined for the sites under consideration. However,
the following presents the general land uses for an area approximately 2,000 acres in
size at the Red 2 site where the main plant site and reservoir could be located. The
acreage estimates are combined for plant site and reservoir and are based on
percentage breakouts from Google Earth imagery using best professional judgment
(Reference 9.3-21).
Land Cover Class
Forested
Cleared farmland
Water resources/freshwater ponds (no high
quality forested wetlands identified)

Area (acres)

Percentage of Site

930

47%

1,020

51%

50

2%

Additional information pertaining to wetlands in the site area is found in ER Section
9.3.3.2.5 (Aquatic Ecology).
Additional acreage (up to several hundred acres) that would be required for
construction activities (e.g., laydown areas) also includes a mixture of forest and open
fields, although cleared land would be used to the greatest extent possible. However,
the impact on this acreage would be temporary. Following construction activities,
9.3-32

Alternate Site Analysis

Rev. 12

STP 3 & 4

Environmental Report

impacted areas without constructed buildings or transportation infrastructure would be
reclaimed to the greatest extent feasible.
Project construction would have a long-term impact on the current uses of pasture land
and forested lands (potential timbering operation), which would change to industrial
use. However, much of the proposed power plant site area has already been cleared
and now appears to be used for farm activities. Onsite impacts from construction of
the power plant and potential reservoir at the Red 2 site would be SMALL to
MODERATE, depending on the final size of the reservoir and the extent to which
undisturbed (primarily forested) lands are affected.
Specific routing of transmission lines has not yet been identified, but rough estimates
of requirements for new transmission lines have been developed. The feasibility of
using existing infrastructure is dependent on the available capacity remaining in the
system. If sufficient capacity is not available, either existing rights-of-way would be
expanded to accommodate additional transmission lines or new rights-of-way would
be obtained and transmission lines constructed. Expansion of existing rights-of-way is
expected to result in small environmental impacts while construction in new rights-ofway could result in moderate impacts.
The proposed site is approximately 5 miles north of the existing Valley power plant
where multiple 345kV connections exist. New rights-of-ways (ROW) would be needed
to get to the Valley plant. Based on 5 miles of corridor and a 200-foot width, installation
of new lines would impact approximately 120 acres. Once at the Valley Plant, it is
assumed that the lines could parallel the existing ROW (with potential need for
expansion). The use of lands that are currently used for timber production or forest
would be altered. Trees would be replaced by grasses and low-growth ground cover.
Construction of the transmission lines would be expected to comply with all applicable
laws and regulations, permit requirements, and use of best construction practices.
Given this and the short distance to the interconnection point, construction impacts to
offsite land use would be SMALL.
Impacts associated with construction of pipelines to deliver plant cooling water to the
reservoir/plant site and transportation rights-of-way (both road and rail) would also be
realized at the Red 2 site. The following are acreage estimates for new cooling water
supply pipeline, rail, and road rights-of-way to be constructed at each site (total of 81
acres):





Rail: 4.2 miles, 26 acres (based on 50-foot ROW width)
Cooling water intake/discharge (3.8 miles) from/to the Red River and new
reservoir, 35 acres (based on 75-foot ROW width)
Access road: 2.2 miles of new construction, 20 acres (based on 75 foot ROW
width)

Additional transportation volume also could require the expansion of some existing
local roads. Shift schedules could be planned so that shift changes at the co-located
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facilities would not coincide with each other. Impacts from constructing road access to
the site would be small.
Construction at the proposed pipeline corridors would have temporary, minor effects
on land use during actual construction due to trenching, equipment movement and
material laydown. The ability to use current lands for their existing uses (e.g., cattle
ranching), along the proposed pipeline corridor would be temporarily lost during
construction. Direct and indirect impacts of construction from the proposed
transportation infrastructure would be similar to those for the proposed plant: a loss of
some existing pasture land and range land depending on their locations. Construction
of any proposed project related transportation infrastructure requiring compliance with
any regulations would be coordinated with the appropriate county as deemed
necessary.
In summary, offsite impacts from transmission line construction and transportation
infrastructure, which would affect an estimated 201 acres of land, are predicted to be
SMALL at the Red 2 site.
Operational impacts to site land use would include a permanent change in land use of
2,000 acres of land for the power plant site and reservoir – that would be generally
unusable for other purposes. The proposed change would be a change from current
land use at the site. However, it would also be somewhat compatible with other land
uses in the area since the site is located just north of the existing Valley Plant and lake.
In addition, operational impacts to the site and immediate vicinity would include
maintenance operations on existing structures and would be small and temporary in
nature.
Operational impacts of transmission lines result primarily from line maintenance, and
include right-of-way vegetation clearing, transmission line maintenance, and other
normal access activities. To ensure power system reliability, the growth of tall
vegetation under the lines must be prevented to avoid physical interference with lines
or the potential for short-circuiting from the line to the vegetation. Additional right-ofway acquisition and development would not normally be required as part of plant
operational activities. Maintenance activities would be limited to the immediate rightof-way and would be minimal. New transmission corridor would not be expected to
permanently affect agricultural areas but would have potential to impact residents
along ROW. Corridor vegetation management and line maintenance procedures
would be established by transmission service provider. Given rural setting and low
population density along transmission corridors, operational impacts to land use along
ROWs would be SMALL.
Other offsite land use impacts as a result of plant operational activities would be
minimal, temporary, and limited in the area impacted. Such activities could include
pipeline, road, and rail maintenance and auxiliary building maintenance. It is likely that
most lands above the proposed water intake and discharge pipelines and related areas
of construction could continue to be used for ranching, farming and any passive uses.
The proposed transportation infrastructure could result in the loss of a small amount of
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ranch land, pasture land and forested land on the proposed plant site and in areas
where access roads and a rail spur would be needed.
In summary, land use impacts at the site and immediate vicinity from plant operation,
including the new reservoir, are predicted to be SMALL; and impacts from transmission
line maintenance and transportation infrastructure maintenance are predicted to be
SMALL.

9.3.3.2.2 Air Quality
Air quality impacts associated with plant construction include both impacts from the
construction activities themselves and transportation impacts from workers commuting
to the worksite. Construction activities would require obtaining Federal, state, and/or
local permits and approvals prior to beginning activities, including a preconstruction air
permit from the TCEQ (Reference 9.3-10). The air permits would ensure both
construction and operational emissions would conform to the Texas State
Implementation Plan and would not challenge state efforts to achieve or maintain
compliance with the NAAQS (Reference 9.3-11).
Air quality impacts from construction activities are similar to those for any large-scale
construction effort and consist of fugitive dust emissions, emissions from equipment
and machinery, and emissions from concrete batch plant operations. Fugitive dust
emissions can be controlled through use of water sprays and postponing certain
activities during windy conditions. Equipment emissions can be controlled through
equipment inspections and regular maintenance. Concrete batch plant operations
would employ equipment emissions controls to minimize air quality impacts. Specific
mitigation measures would be identified in the Construction Environmental Controls
Plan, which implements TCEQ requirements and would be prepared before project
construction. The Construction Environmental Controls Plan would also contain
environmental management controls strategy to minimize emissions from construction
activities and equipment. In total, air quality emissions from construction activities
would be small and temporary and can be mitigated to minimize any resulting impacts.
Air quality impacts would also result from the construction workforce commuting to the
worksite. Vehicular emissions would increase as a result of the action. It is unlikely
that air quality would be noticeably degraded beyond the immediate site vicinity. Air
quality impacts would be more detrimental in areas already exceeding the NAAQS for
criteria pollutants. Texas has no nonattainment areas for carbon monoxide, nitrogen
dioxide, ozone (1-hour), sulfur dioxide, particulate matter (less than 2.5 micrometers
[PM2.5]), or lead. Part of El Paso County, Texas is in nonattainment for particulate
matter (less than 10 micrometers [PM10]); however, this county is in the extreme
western portion of the state and is not located near the Red 2 site. The Dallas-Fort
Worth area holds non-attainment status for ground-level ozone under the 8-hour
standard. Counties affected under this status include Collin, Dallas, Denton, Ellis,
Johnson, Kaufman, Parker, Rockwall, and Tarrant (Reference 9.3-12).
As the Red 2 site is located outside of the affected counties and vehicular
transportation is not expected to significantly increase across the affected counties as
a result of the construction activities, impacts are expected to be SMALL.
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Air quality impacts associated with plant operation include both impacts from the plant
operational activities themselves and transportation impacts from workers commuting
to the plant. Operating activities would require obtaining Federal, state, and/or local
permits and approvals prior to beginning activities.
Air quality impacts from operational activities result from releases of heat and moisture
to the environment from cooling operations and emissions from the operation of
auxiliary equipment. A closed-cycle cooling system will be used for Red 2, using either
cooling towers or a cooling water reservoir. Thermal discharges resulting from these
systems will be to the reservoir and/or to the atmosphere.
Cooling tower operation often results in drift, or the transport of residual salts and
chemicals through water droplets carried out of the cooling towers. Based on a review
of the measurements of deposition of draft from nuclear power plants (Reference 9.313), measurements indicate that, beyond about 1.5 km (1.0 mi) from nuclear plant
cooling towers, salt deposition is not significantly above natural background levels.
Additionally, no instances of nuclear power plant cooling tower operation resulting in
measurable productivity losses in agricultural crops or measurable damage to
ornamental vegetation have been identified (Reference 9.3-13).
Auxiliary equipment may also be operated on an intermittent basis. Auxiliary
equipment emissions can be controlled through equipment inspections and regular
maintenance. Small amounts of ozone and smaller amounts of oxides of nitrogen are
produced by transmission lines (Reference 9.3-14). Production of ozone and oxides
of nitrogen are insignificant and does not measurably contribute to ambient levels of
those gases (Reference 9.3-13). In total, air quality emissions from operational
activities would be small and can be mitigated to minimize any resulting impacts.
Air quality impacts would also result from increased vehicular emissions from the
workforce commuting to the plant. However, as the Red 2 site is located outside of the
affected counties in non-attainment for criteria pollutants, and vehicular transportation
is not expected to significantly increase across the affected counties as a result of plant
operation, impacts are expected to be SMALL.

9.3.3.2.3 Hydrology, Water Use, and Water Quality
Water-related impacts associated with plant construction include both water use
impacts and water quality impacts and are consistent with those caused by typical
large-scale construction projects. Construction activities would require obtaining
Federal, state, and/or local permits and approvals prior to beginning activities.
STPNOC estimates that groundwater would be used at a peak or maximum rate of
approximately 1,200 gpm (ER Section 2.3.1.2.6) during construction with normal
demands being much less than maximum use. Groundwater would be used during
construction for personal consumption and use, concrete batch plant operation,
concrete curing, cleanup activities, dust suppression, placement of engineered backfill,
and piping hydrotests and flushing (ER Section 2.3.1.2.6).
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In summary, due to the relatively small water quantity requirements and the availability
of groundwater or imported water, the sites will have a SMALL impact on water use for
construction activities.
Water quality impacts from construction activities would primarily result from erosion
and stormwater effects, and activity mitigation requirements would be stipulated
through TPDES permits obtained for the action. Standard best management practices
could be implemented to minimize the impacts of erosion and stormwater runoff. Any
wastewater discharges from construction activities would be regulated and would
require obtaining TPDES or other discharge permits. Regulated discharges would not
be expected to significantly impact local drainages or other surface water bodies.
Additionally, significant hydrological alterations are not anticipated at the Red 2 site.
Therefore, impacts to water quality will be SMALL.
Water-related impacts associated with plant operation include both water use impacts
and water quality impacts. Plant operation would require obtaining Federal, state,
and/or local permits and approvals prior to beginning activities.
Plant operational activities consume water through plant cooling and personal
(sanitary) uses. Overall use of water is dominated by plant cooling uses for wet-cooled
plants. A closed-cycle cooling system will be used for Red 2, using either cooling
towers or a cooling water reservoir. The assumed maximum plant cooling design
consumption for a two-unit plant is 50,000 acre-ft/yr (31,000 gpm, 69.1 cfs). The
necessary water rights for this cooling water requirement from the Red River are not
presently owned by STPNOC and would need to be acquired. Unappropriated flows
are available for a new application 0-25% of the months (Reference 9.3-22). Active
industrial, irrigation, and mining uses were considered as potentially available for water
rights sale/transfer – municipal/domestic, hydroelectric, navigation, recreation,
recharge, and storage uses were not considered viable water rights for sale/transfer.
At present, there are 249 water rights owners in the Red Basin that are industrial,
irrigation, or mining uses totaling 455,971 acre-ft/yr (Reference 9.3-23). Assuming no
unappropriated flows exist, the new plant would need to acquire 11.0% of these
existing water rights. Acquisition of these water rights would result in a MODERATE
to LARGE impact on water use for operational activities.
Acquisition of water rights could encounter permitability challenges from negotiating
with multiple states (Texas and Oklahoma). The Red River Compact divides the river
into five reaches. The Red 2 site is located in Reach II. Within Reach II, the four
signatory states have equal rights to the use of runoff originating in Reach II and
undesignated water flowing into Reach II, so long as the flow of the Red River at the
Arkansas-Louisiana state boundary is 3,000 cfs or more (Reference 9.3-24).
Cooling tower operations result in the concentration of dissolved solids in the water
stream, resulting from evaporation loss, which must occasionally be discharged and
replenished with freshwater. The discharged water (blowdown) would be of lower
quality than the source water. Cooling tower blowdown would be discharged to the
reservoir and/or the Red River as necessary. The concentration of total dissolved
solids in the cooling tower blowdown averages 500 percent of that in the makeup
Alternate Site Analysis

9.3-37

Rev. 12

STP 3 & 4

Environmental Report

water, a concentration factor that can be tolerated by most freshwater biota (Reference
9.3-13). Additionally, a TPDES permit would be required to discharge effluents, and
any unforeseen water quality impacts could be addressed during periodic permit
renewals.
Water quality impacts could also result from erosion and stormwater effects, and
activity mitigation requirements would be stipulated through TPDES permits obtained
for the action. Standard best management practices could be implemented to
minimize the impacts of erosion and stormwater runoff. Any wastewater discharges
from operational activities would also be regulated and would require obtaining TPDES
or other discharge permits.
Therefore, and due to the regulatory conditions associated with the operational
activities, impacts to water quality will be SMALL.

9.3.3.2.4 Terrestrial Resources Including Threatened and Endangered Species
For the Red 2 site, it is assumed that construction of two units and a reservoir would
disturb up to 2,000 acres of land, with approximately 300 acres required for permanent
structures and facilities including plant footprint and support buildings, and switchyard;
and up to 1,700 acres for a new reservoir. This is exclusive of the land required for
development of transmission lines, water pipelines, rail or road access, which are
estimated to impact an additional 183 acres. All acreage not containing a permanent
structure would be reclaimed to the maximum extent possible.
The natural flora in the site area consists of oak, hickory, ash, walnut, pecan,
cottonwood, elm, cedar, and Bois D'Arc trees, as well as redbud, spicewood, dogwood,
pawpaw, and dwarf buckeye. Dominant grasses include little bluestem, big bluestem,
yellow Indiangrass, and switchgrass. Stream bottoms are often wooded with burr oak,
shumard oak, sugar hackberry, elm, ash, eastern cottonwood and pecan. Typical
game species include mourning dove and northern bobwhite on the uplands and
eastern fox squirrel along stream bottoms (Reference 9.3-25).
Impacts to terrestrial ecology are estimated based on satellite imagery and information
in the general literature for the site and vicinity.
The proposed Red 2 site is located in a mostly cleared, agricultural area north of the
Valley power plant. The major water feature at this site is Valley Lake (site is located
on north end of the lake); onsite drainages include Brushy Creek, Sheep Creek and
Patillo Branch. Land use in the area of the proposed reservoir is a mixture of cleared
land and forest, based on Google Earth imagery (Reference 9.3-21).
Construction of the new plant and reservoir would affect up to 2,000 acres of land that
currently includes forest (estimated at around 930 acres), pasture land (estimated at
around 1,020 acres), and surface water resources (intermittent streams, ponds and
associated habitat – estimated at 50 acres), resulting in the permanent loss of this
habitat. Of the 300 acres permanently impacted at the power plant site, approximately
220 acres would include previously cleared land and 80 acres would include forested
lands.
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Other temporary impacts from plant construction, such as erosion and dust generation,
would be temporary and typical of large construction projects. These impacts could be
mitigated using standard industrial procedures and best management practices.
Standard practices, such as silt fences to control sedimentation and water sprays to
limit dust generation, would protect ecological resources in the site vicinity.
Based on a review of threatened and endangered species databases generated by the
Texas Parks and Wildlife Department (TPWD) and U.S. Fish and Wildlife Service
(USFWS), there are four Federally listed species that could occur in Fannin County,
including three birds (endangered interior least tern, threatened piping plover, and the
endangered eskimo curlew), one mammal (threatened Louisiana black bear/black
bear), and one endangered insect (American burying beetle). Note that the TPWD lists
the black bear as potentially occurring in Fannin County (listed because of similarity in
appearance to threatened Louisiana black bear); but the USFWS lists the Louisiana
black bear as potentially occurring in Fannin County. Additional State listed
(threatened) terrestrial species include: four birds (American peregrine falcon, bald
eagle, and peregrine falcon which are delisted Federal species; and wood stork); and
two reptile species (Texas horned lizard and Timber/Canebrake rattlesnake). Table
9.3-6 provides a complete listing of Federal and State protected species in Fannin
County with their listing status and common and scientific names. No critical habitat
or other sensitive or protected habitats have been identified in the site area (Reference
9.3-26). The Caddo National Grassland and the Caddo Wildlife Management Area
both lie in northeastern Fannin County. In addition, portions of Bois D’Arc Creek, east
of the site area, include Priority 4 Bottomland Hardwood areas that are considered high
quality habitat for waterfowl (Reference 9.3-27). However, these areas lie more than
10 miles to the east of the site area and would not be impacted from site construction
or operational activities.
Other terrestrial species of concern that are considered rare but with no regulatory
status include: one bird species (Cerulean warbler); one mammal species (plains
spotted skunk); and one reptile (Texas garter snake) (Reference 9.3-26).
Field surveys would be conducted for threatened and endangered aquatic species as
part of the permitting process prior to any clearing or construction activities at the site,
in the proposed reservoir area, and along associated transmission, pipeline and
transportation (e.g., rail spur) corridors. In addition, construction-related land clearing
and reservoir development would be conducted according to federal and state
regulations, permit conditions and established best management practices. This
would include consultation with the appropriate resource agencies and development
of appropriate mitigation measures where required to minimize potential impacts to
sensitive resources.
In terms of habitat loss from constructing a new nuclear power plant and reservoir, the
impacts to terrestrial resources, including threatened and endangered species would
be SMALL in the area of the facility footprint, and MODERATE at the reservoir location,
given the potential for impacting over 900 acres of forested land and the total number
of protected species that could potentially occur in the area.
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Although the most direct route would be used between transmission corridor
terminations, consideration would also be given to avoiding possible conflicts with
natural areas where sensitive environmental resources may be present. Given the
short transmission corridor between the Red 2 site and the Valley Plant site, and the
fact that construction impacts would be temporary, impacts to terrestrial resources
from construction of transmission lines would be SMALL. In addition, land clearing
associated with construction of the makeup water intake line to the river could result in
short-term displacement of species within that corridor.
It is assumed that the proposed new units would employ a closed-cycle cooling system
that would potentially use cooling towers. Impacts to terrestrial resources that may
result from operation of two new nuclear units include those associated with cooling
tower drift and bird collisions. The principal environmental concern with cooling tower
drift impacts is related to the emission and downwind deposition of cooling water salts.
Salt deposition can adversely affect sensitive plant and animal communities through
changes in water and soil chemistry.
The impacts of cooling tower drift on crops, ornamental vegetation, native plants, birds,
shoreline habitat and protected species were evaluated previously in NUREG-1437
(Reference 9.3-13) and found to be small for all plants, including those with multiple
cooling towers of various types. Measurements indicated that, beyond about 1.5 km
(1.0 mi) from nuclear plant cooling towers, salt deposition is not significantly above
natural background levels. Additionally, no instances of nuclear power plant cooling
tower operation resulting in measurable productivity losses in agricultural crops or
measurable damage to ornamental vegetation have been identified (Reference 9.313). However, these findings relate primarily to freshwater natural draft cooling towers.
In the case of the Red 2 site, salt deposits may be higher than at other sites given the
ongoing issues with exceptionally high, naturally occurring, levels of salts in the Red
River. The Red 2 site is located in Reach I of the Red River Basin where 13 out of 19
segments are either on the 2008 303(d) List and/or the 2008 TWQM for water bodies
with concerns for use attainment and screening levels or both. Concerns included
elevated chlorophyll a levels, elevated orthophosphorus levels, depressed dissolved
oxygen levels, elevated ammonia levels, and/or elevated nitrate, total phosphorus,
bacteria, total dissolved solids and chloride (Reference 9.3-28).
However, given the small area of impact expected from drift, the absence of important
or unique habitats in the area, and the fact that most of the site area has been
previously cleared and currently used as pasture, ecological impacts from cooling
tower drift during plant operation at the Red 2 site would be SMALL.
In addition, creation of a new reservoir to support plant operation would provide new
habitat for birds/fowl that would not be adversely affected by plant operation.

9.3.3.2.5 Aquatic Resources Including Threatened and Endangered Species
The major aquatic resources in the site area include the Red River and Valley Lake;
local drainages include Brushy Creek, Sheep Creek, and Patillo Branch. Valley Lake
is a man-made reservoir, also on Brushy Creek, owned and operated by the Texas
Power and Light Company for the purpose of condenser cooling and other plant uses
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for its Valley Creek steam electric generating station. The lake has a surface area of
1,180 acres and its water level is maintained by the diversion of water from the Red
River by two pumps installed in the plant at the mouth of Sand Creek. The lake is 0.5
miles southwest of the proposed plant site and would not be used by the plant for
cooling purposes (Reference 9.3-20). It is not expected to be impacted by plant
construction.
Impacts on the aquatic ecosystem from construction of a new nuclear power plant at
the Red 2 site would be associated primarily with construction of a new reservoir, which
would flood portions of Brushy Creek; construction of intake and discharge structures
on the Red River; and potential stream crossings by the proposed new rail line, access
road and transmission lines. The most significant environmental impacts would be
from creation of the new reservoir which would inundate the natural habitat along
Brushy Creek and Patillo Branch and associated aquatic species. Habitat areas along
Brushy Creek downstream of the new reservoir to its outfall in the Red River could also
be impacted. Currently, Brushy Creek rises east of Valley Lake and flows north for four
miles, through the site area, before emptying into the Red River. It traverses flat land
surfaced by clay and sandy loams that support water-tolerant hardwoods, conifers,
and grasses. The Brushy Creek area has been used mostly as crop and range land
(Reference 9.3-20). Water resources within the Red River Basin are generally good
and support a robust aquatic life with respect to stream standards. Fish species
sampled at Bois D’Arc Creek at FM 100 downstream of the site include: Bullhead
minnow, Texas shiner, Red shiner, mosquito fish, bluegill and longear sunfish
(Reference 9.3-29). Inland fisheries stream surveys are not available for Brushy Creek
or Patillo Branch. Flows in these smaller drainages are assumed to be intermittent with
any fisheries resource limited to seasonal flows. Because the streams are assumed
to be intermittent with limited aquatic resources present, impacts during construction
of the reservoir would be SMALL to MODERATE.
In addition to the local drainages, numerous freshwater ponds are scattered
throughout the site area. These include about 10 acres that would be impacted by
construction activities within the proposed power plant area (including switchyard and
cooling towers), and an additional 30 to 40 acres of ponds that would be flooded by the
new reservoir. One small freshwater emergent wetland (0.9 acre) would also be
impacted in the main power plant area. No high quality forested wetland areas were
identified in the immediate site area, however, or in the larger 2,000 acre area that
would be impacted by reservoir construction (Reference 9.3-4). A detailed wetlands
assessment and study will be required in order to obtain the appropriate permits from
the U.S. Army Corps of Engineers (USACE) to construct the reservoir.
The proposed project could result in localized, direct, and adverse construction
impacts to wetlands. Filling in or modifying portions of wetlands, if avoidance is not
feasible, would permanently alter hydrologic function and wetland vegetation and
result in direct habitat loss. Potential habitat degradation of wetlands and waters
downstream could also occur if flow to adjacent areas is reduced. Construction
impacts would be mitigated by minimizing areas disturbed and preventing runoff from
entering wetlands during construction. Mitigation for wetland loss would also likely be
required but the exact amount is not known at this time.
Alternate Site Analysis

9.3-41

Rev. 12

STP 3 & 4

Environmental Report

Construction activities for a new cooling water intake and discharge structures in the
Red River include: dredging, construction of cooling towers and onsite impacts on
water sources, and pipeline construction. Water resources within the Red River are
assumed to be more limited than its freshwater tributaries given the environment of the
river is characterized by saline water (from naturally occurring salt) and poor habitat
insufficient to sustain a diverse aquatic ecosystem.
Dredging should be localized and while it would result in increased turbidity, the effects
would be temporary and dredging operations would be in compliance with the USACE
and State water quality requirements so that long-term water quality is not degraded.
Construction of the trenches for the intake and discharge pipelines from the water to
the site could lead to temporary soil erosion and increased turbidity in any onsite water
sources. All construction impacts from construction related to cooling towers and
onsite impacts on water resources (e.g., from dewatering effluent and runoff), such as
erosion and sedimentation into the water resources, could be mitigated using standard
industrial procedures and best management practices. Pipeline construction impacts
would be temporary and would also incorporate best management practices. Pipes
would be buried, so there would be no permanent alteration of water flow patterns in
the floodplain.
Based on a review of threatened and endangered species databases generated by the
TPWD and USFWS, there are no federally protected aquatic species in Fannin County
(host county of Red 2 site). State protected aquatic species in Fannin County include
the threatened alligator snapping turtle and five threatened fish species: Blackside
darter, Blue sucker, Creek chubsucker, Paddlefish, and Shovelnose sturgeon. A full
listing of these protected aquatic species is provided in Table 9.3-6. Based on a review
of their habitat requirements and the assumption that the drainages affected by
reservoir construction are intermittent, no State protected fish species are expected to
be found at the site, but rather in the Red River or its larger tributaries. The alligator
snapping turtle has the potential to occur in the site area (Reference 9.3-26).
Field surveys would be conducted for threatened and endangered aquatic species as
part of the permitting process prior to any clearing or construction activities at the site,
in the proposed reservoir area, and along associated transmission and transportation
(e.g., rail spur) corridors. In addition, construction-related land clearing would be
conducted according to federal and state regulations, permit conditions and
established best management practices.
In summary, impacts from construction of a new reservoir would affect a large area (up
to 1,700 acres) and inundate the natural aquatic habitat along a portion of Brushy
Creek. However, the affected drainages are assumed to be intermittent with limited
aquatic resources and no Federally protected threatened or endangered species are
present. A state threatened species may be present but no high quality wetlands are
found in the site area. With respect to onsite impacts from construction of the nuclear
power plant facilities, much of the immediate site area has already been disturbed and
existing aquatic resources are also limited. Construction impacts would be temporary
and incorporate best management practices. Given this, impacts to aquatic resources,
including wetlands and threatened and endangered species, from construction of
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nuclear power facilities at the Red 2 site would be SMALL at the power plant site, and
MODERATE at the reservoir location.
Impacts to aquatic resources from plant operation primarily include those from water
intake (i.e., impingement and entrainment), and discharge of heated effluents (heat
shock). Additional concerns could include: physical changes to aquatic systems from
storm water collection, and accumulation of contaminants in sediments or biota and
thermal plume barrier to migrating fish. In general, impacts are dependent on the
species that are present, the flow in the river (which can affect thermal discharge
impacts), the velocity of flow into the intake, the velocity of water withdrawn, and
specific design features of the intake structure and pumps (all affecting potential
entrainment and impingement impacts).
Aquatic organisms can become entrapped, entrained, or impinged when water is
drawn into the intakes at a flow greater than what they can escape. Entrainment
occurs when planktonic larval fish and shellfish drifting in waters in the plant vicinity are
carried with cooling water through the intake screens, pumps, and steam condensers.
High mortality to larval fish can result from mechanical and hydraulic forces
experienced within the cooling system. The impacts of fish and shellfish entrainment
are typically small, and not expected to be a concern for new units with a closed-cycle
cooling system.
Aquatic organisms that are drawn into the intake with the cooling water and are too
large to pass through the debris screens may be impinged against the screens.
Mortality of fish that are impinged is high at many plants because impinged organisms
are eventually suffocated by being held against the screen mesh or are abraded which
can result in fatal infection. As with entrainment, operational monitoring and mitigative
measures, and now modified intake designs for new units with closed cycle systems,
have allayed concerns about population level effects at most plants.
The heated effluents of steam-electric power plants can cause mortality among fish
and other aquatic organisms from either thermal discharge effects, or cold shock.
Plants today have the benefit of extensive studies on thermal effects such that
discharge effects are now relatively predictable. Mitigative measures (and those
incorporated into plant design) can now be employed to reduce the potential for
thermal discharge effects.
In summary, final design of intake and discharge systems will consider potential
impacts on aquatic organisms under EPA regulations implementing Section 316(b) of
the CWA. Use of a cooling water reservoir or cooling towers is a mitigation measure
for reducing impacts from impingement and entrainment; they use relatively smaller
volumes of makeup water in comparison to once-through cooing systems. Design
features can also include fish handling and bypass system to minimize impacts.
Characteristics of thermal discharge into the river also would be reduced through use
of a cooling tower or reservoir system. It is assumed that system designs at each site
would use intake and cooling tower designs that would minimize operations impacts to
aquatic resources. The potential for environmental impacts to aquatic resources,
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including threatened and endangered species, from nuclear power facility operations
at the Red 2 site, would be SMALL.

9.3.3.2.6 Socioeconomics
This section addresses impacts from the projected in-migrating population on the
region and on local populations at the Red 2 site. Specifically, the evaluation considers
potential physical impacts and impacts to demography; local economy and tax
revenues; and infrastructure and community services (e.g., housing, transportation,
recreation, public services, and education) and identifies those notable community
characteristics that would be impacted at a given site. The preferred and alternative
sites currently meet the population requirements of 10 CFR 100. The population
distribution near each site is low with typically rural characteristics.
Using the same assumptions as used in the evaluation of the STP site in ER Section
9.3.3.1.6, and applying the same in-migrating population totals to the two-county area
for Red 2 as were applied to STP, construction of the two nuclear units at the Red 2
site would result in a total in-migrating population of 5,866 persons (workers and
families) into Fannin County, including 2,077 workers; and a total in-migrating
population of 2,118 persons (workers and families) into Grayson County, including 750
workers.
Some of the key assumptions used in the analyses for all of the sites are provided
below for easy reference:







50% of the peak construction workforce will in-migrate (3,405 workers) to the site
region
80% of these workers bring their families (3.28 average family size)
Socioeconomic impacts will be most evident in a two-county area, where 83% of
the in-migrating workforce and their families are expected to reside, with the
following split: 61% will reside in the site host county and 22% will reside in an
adjacent county. Note that these percentages are consistent with the breakout of
the current operations workforce at STP.
The remaining 17% of in-migrating workers will be distributed across other counties
in the region, where the expected influx in each county represents a very small
percentage of that county’s population and impacts would be expected to be
SMALL.

In the case of the Red 2 site, given the site’s proximity to the Sherman-Denison
metropolitan area in adjacent Grayson County, the area workforce should be sufficient
to supply 50% of the estimated construction workforce within commuting distance of
the site. The Sherman-Denison metropolitan area in adjacent Grayson County had a
population of 110,595 in 2000, and an employed workforce population of nearly 51,000
(Reference 9.3-30).
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Physical Impacts
Construction activities can cause temporary and localized physical impacts such as
noise, odor, vehicle exhaust, vibration, shock from blasting, and dust emissions. The
use of public roadways and railways would be necessary to transport construction
materials and equipment. It is expected that all construction activities would occur
within the existing site areas, and would be located sufficiently far from critical
receptors outside the plant boundaries (e.g., residential) such that the noise is
attenuated to nearby ambient levels and would not be noticeable. In the event that
some activities were loud enough, and some critical receptors were close enough to
plant boundaries, to interfere with daily activities (e.g., outdoor speech
communication), additional measures would be implemented (e.g.., scheduling) to
minimize any adverse effects. Offsite areas that would support construction activities
are expected to be already permitted and operational. Impacts on those facilities from
normal construction of the new units would be small incremental impacts associated
with their normal operation.
Aesthetic impacts would be temporary and limited both in terms of land disturbance
and the duration of activity; they would have characteristics similar to those
encountered during typical industrial construction activities.
Construction activities would be temporary and occur mainly within the boundaries of
each existing site. Offsite impacts would represent small incremental changes to
offsite services supporting the construction activities. Therefore, with respect to
physical impacts, impacts from construction activities are expected to be SMALL.
Potential impacts from plant operation include noise, odors, exhausts, thermal
emissions, and visual intrusions. New units would produce noise from operation of
pumps, cooling tower fans, transformers, turbines, generators, and switchyard
equipment; traffic at the site would also be a source for noise. Any noise coming from
the proposed site would be controlled in accordance with standard noise protection
and abatement procedures. Noise levels would be managed to local ordinances.
Commuter traffic would be controlled by speed limits. Good road conditions and
appropriate speed limits would minimize the noise level generated by the workforce
commuting to the site.
New units would have standby diesel generators and auxiliary power systems. Permits
obtained for these generators would ensure that air emissions comply with regulations.
In addition, generators would be operated on a short-term, limited basis. During
normal plant operation, new units would not use a significant quantity of chemicals that
could generate odors that exceed odor threshold values. Good access roads and
appropriate speed limits would minimize the dust generated by the commuting
workforce.
With respect to aesthetics, any new units would be closed systems that would likely
include cooling towers. Visible plumes resulting from cooling tower operation also
could cause negative aesthetic effects.

Alternate Site Analysis

9.3-45

Rev. 12

STP 3 & 4

Environmental Report

For the Red 2 site, the presence of cooling towers would significantly change the
landscape. Also depending on how far the towers could be seen (such as from a
recreational area or state park), the impacts could be MODERATE. During plant
layout, it is also assumed that every effort would be made to locate the towers in an
area isolated from area view points to the maximum extent possible.
Demography
Based on an estimated total in-migrating population of 9,616 into the multi-county
region, and a total in-migrating population of 5,866 and 2,118 into Fannin and Grayson
counties, respectively, the percent increases in population would be as shown in Table
9.3-7. Potential increases in population during construction of the proposed project
within the multi-county region are also presented. The individual impacts to each
county would include an increase of 18.8% in Fannin County (host county), and an
increase of 1.9% in the adjacent and more populated Grayson County. The potential
impacts would be LARGE in Fannin County and SMALL in Grayson County. Should
the in-migrating population be more evenly distributed between the host and adjacent
counties, the resulting population increase in the combined two-county area would be
5.6%, or a SMALL to MODERATE impact on the two-county area. Finally, impacts to
the multi-county region include a 1.1 percent increase in population, or a SMALL
impact on the region. Note that all impacts would be temporary and are based on
conservative 2000 U.S. Census Bureau population levels. A comparison to the
estimated 2008 population for Fannin County (33,229, a 6.4% increase), results in a
slightly reduced percentage increase in the host county (17.6%) from the in-migrating
population; however, the potential impacts to the host county would still be considered
LARGE. Factoring in the 2008 population for Grayson County (118,804) would result
in a population increase to the two-county area that is still just over 5%, and impacts
would remain SMALL to MODERATE.
The addition of two new units at Red 2 is assumed to require an operations workforce
of up to 600 employees (1,200 total, based on existing workforce for STP Units 1 & 2).
While part of the operational workforce at each site is expected to relocate into the
region, their numbers are small when compared to those in-migrating for construction,
and many could presumably occupy housing vacated by construction workers.
Assuming a small in-migrating operations workforce is evenly distributed within in the
region, the demographic impacts are expected to be SMALL when compared to the
total base population within the region for each site. Should the majority of the inmigrating population choose to live in the two-county area surrounding the site, the
impacts would be SMALL to MODERATE at Red 2, depending on the distribution of
workers. Impacts would be less in the more populated Grayson County, which
includes the Sherman-Denison MSA, than in Fannin County.
Local Economy and Taxes
Construction of two new units would result in direct construction jobs and increased
spending in the region by the workers and through the purchase of non-labor goods
and services to support construction. The wages and salary of an in-migrating
workforce would have a multiplier effect that could result in an increase in business
activity, particularly in the retail and service sectors. This would have a positive impact
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on the business community and could provide opportunities for new business and
increased job opportunities for new residents. The economic effect in the study area
would be beneficial for the Red 2 site. It is assumed that direct jobs would be filled by
an in-migrating workforce, but at least half of the indirect jobs would be service-related,
not highly specialized, and filled by the existing workforce in the study area at the Red
2 site. Expenditures made by the direct and indirect workforce would strengthen the
regional economy, particularly at Red 2 given its rural location. The additional jobs
generated at Red 2 would be a significant boost to the economy and the current
unemployment rates. Overall positive effects would result.
Similar to the conclusions reached for the STP site, impacts to the economy are
generally BENEFICIAL and would be expected to be LARGE in the host county
(Fannin) as the site of the construction and the county where most of the construction
labor force would reside. The magnitude of the positive economic impacts would
become more diffuse as a result of interacting with the larger economic base of other
counties, particularly those counties that are closer to Dallas. Impacts to the region
would be SMALL and BENEFICIAL.
Over the longer term, and applying the same assumptions as developed for the STP
site where 50% of the in-migrating workforce would migrate out following completion
of construction, impacts to the local area could be negative. Fannin County would be
the most affected county, based on the estimated distribution of the in-migrating
workforce (61% to Fannin County and 22% to Grayson County). STPNOC concludes
that the impacts of construction on the economy of the region would be SMALL
everywhere in the region, except Fannin County, where the impacts of an in-migrating
construction labor force and the negative impacts of the departing labor force (upon
construction of completion) could be MODERATE to LARGE impacts. Mitigation
would be warranted. The same measures would be implemented as described for the
STP site.
Regarding potential construction impacts on taxes, plant induced increases to local tax
receipts are considered beneficial. Typically the benefits of plant construction to local
tax structures are considered by evaluating the magnitude of potential new tax
payments by the existing plant in relation to total revenues in the host community. The
new payments could be made directly to local government jurisdictions or indirectly to
local government jurisdictions through state tax and revenue sharing programs. In the
absence of plant-specific details regarding the local tax structure, impacts from
construction on taxes are assumed to be beneficial. In general, plant construction (and
operation) workers would pay income, sales and use taxes to the host state and to the
local governments in the region where the sales take place and property taxes to the
counties in which the workers own a residence. Sales and use taxes would be paid
from the sales of construction materials and supplies purchased for the project and on
expenditures of the construction workforce for goods and services. Corporate income
taxes on profits would also be paid for those companies engaged in construction at the
site.
Based on past experience, STP has a significant and beneficial impact on the well
being of the Matagorda County where STP Units 1 & 2 now reside. In conclusion,
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given the rural location of the Red 2 site, the property tax base represented by a new
nuclear facility at the Red 2 site would be expected to represent BENEFICIAL and
LARGE impact to Fannin County and to local entities within the county, and SMALL to
the region (which would include part of the Dallas metropolitan area) and state of
Texas.
Socioeconomic impacts of operation relate primarily to the benefits afforded to local
communities as a result of the plant's presence (e.g., tax plans, local emergency
planning support, educational program support). The continued availability (and
potential expansion at each nuclear site), and the associated tax base is an important
feature in each host county’s ability to continue to invest in infrastructure and to draw
industry and new residents.
Potential social and economic impacts due to nuclear plant operation at Red 2 would
include significant increases in tax revenues for the host counties and in the size of the
operations workforce. The existing STP plant (STP owned) is a major employer in the
local community, and STP is a major contributor to the local tax base. STP personnel
also contribute to the tax base by paying sales taxes.
During the life of the new plant, operations workers would pay income, sales and use
taxes to state and local governments in the region where the sales take place and
property taxes to the counties in which they own a residence. Sales and use taxes
would be paid on expenditures of the operations workforce for goods and services.
Corporate income taxes on profits would also be paid for those companies supporting
plant operation.
In summary, the economic impacts from operation of two nuclear units at the site would
result in BENEFICIAL and LARGE impacts, particularly to the local economies. The
impacts to the regional economies would be expected to be MODERATE at Red 2
where the new plant would play a more significant role in the regional economy.
Infrastructure and Community Services
Transportation
The Red 2 site is located in western Fannin County, which is served by US-82/SH-56,
SH-121, SH-78 and SH 11 in Fannin County; and US-69 and US-75 in adjacent
Grayson County. The proposed site is located off of Farm to Market Route (FM) 1752.
The site is located approximately 3 miles north of US-82, which provides primary
access to the area. The existing transportation routes adequately serve the site area,
which includes the existing Valley Plant located just south of the Red 2 site. However,
development of the Red 2 site would likely require the widening of FM 1752, and
development of a new access road to the site. A portion of FM-1752 will also need to
be rerouted to avoid the site exclusion zone. In addition, development at the Red 2 site
would add commuters, deliveries, and congestion to the local residents and
recreational users that might use Valley Lake.
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Given the rural nature of the site, potential impacts on transportation would be
MODERATE to LARGE. Mitigation measures for the access road and surrounding
roads may be required and could include the following:


Widening of FM 1752 to accommodate the additional traffic.



Installing traffic-control lighting and directional signage.



Creating two entrances to the site to alleviate traffic at the primary plant entrance.



Shuttling construction workers to and from the site.



Encouraging carpooling.



Staggering shifts to avoid traditional traffic congestion time periods.

Transportation impacts from operation at all sites would be significantly less than
construction since the operations workforce and daily plant deliveries would be
significantly less and the necessary road improvements to accommodate the
construction workforce would already have been completed. Some congestion could
still occur during shift changes; however, the magnitude of impact is expected to be
SMALL through the help of mitigation measures such as vanpooling and travel
reduction incentives currently in use by the existing workforce. In particular, the size
of the existing workforce at the existing Valley plant is assumed to be small (based on
the type of plant) compared to the operations workforce projected for the new nuclear
units. Future general population increases likely will increase highway congestion at
specific locations; the magnitude of impact of new units at the Red 2 site on this service
degradation is likely to be SMALL to MODERATE and could require mitigation.
Recreation
Recreational facilities surrounding the Red 2 site in Fannin County include the historic
Texas Lakes Trail, the East Coffee Mill Recreational Area, Lake Davy Crockett
Recreational Area; Caddo Wildlife Management Area (WMA) and the Caddo National
Grassland, Ray Roberts Lake State Park, Ray Roberts Lake WMA, and the Texas
Lakes Trail.
The recreational areas typically offer a boat ramp, picnicking, and camping, and
include sanitary areas. The Caddo and Lyndon B. Johnson (LBJ) National Grasslands
are located in two areas northeast and northwest of the Dallas-Fort Worth metroplex
and cover 38,098 acres. The grasslands provide grazing land for cattle and habitat for
wildlife, as well as a variety of recreation. The most popular activities are hiking,
camping, fishing, hunting, horseback riding, wildlife viewing and photography. Whitetailed deer, coyotes, bobcats, red fox, waterfowl, bobwhite quail, turkey and songbirds
thrive in the grasslands habitats. Largemouth bass, blue, perch and channel and
yellow catfish are common catches at the many lakes. In spring, visitors enjoy
spectacular viewing of migratory neotropical birds from Central and South America
(Reference 9.3-31). The 16,240-acre Caddo WMA also attracts many hunters, other
visitors, and wildlife. A diverse habitat among the grasses and trees of the area
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attracts small mammals, red and gray fox, waterfowl, gulls, quail, white-tailed deer, wild
turkey, and a variety of other birds (Reference 9.3-32).
The proposed site is located to the north of Valley Lake which supports the existing
Valley power plant. Recreational use of this private lake, if it occurs, could be impacted
during construction of the proposed plant. However, construction impacts would be
temporary and the proposed project also includes the construction of a new reservoir.
Given the distances to the other recreational facilities in the county, impacts to these
recreational areas would be SMALL.
Operation of two new units at each site would occur on lands currently owned (or to be
acquired) by STPNOC. Impacts from operation are expected to be less than the
impacts from construction which are expected to have minimal impact on nearby
recreational facilities or recreational users. Impacts to recreation from operation of two
new units are expected to be SMALL at all sites.
Housing
The impacts of plant construction on housing depend upon the number of workers
already residing in the study area and the number that would relocate and require
housing. As discussed previously, STPNOC estimates that approximately 3,405
workers and their families (for a total of 9,616 persons) would in-migrate into the
region. Assuming these workers are dispersed throughout the multi-county region, the
impacts on housing at each site are expected to be SMALL, based on the small
percentage increases in total study area population occurring at each site. Impacts on
housing under the more conservative scenario, where 83% of in-migrating workers and
their families choose to reside in a two-county area (61% reside in host county and
22% reside in adjacent county) are provided in Table 9.3-8 as a percentage use of the
existing vacant housing inventory. These numbers are based on housing data for 2000
(vacant) and assume one housing unit per worker.
Based on absolute numbers, the available housing within the two-county area
(combined) would be sufficient to house the in-migrating workforce at the Red 2 site
which includes the Sherman-Denison metropolitan area. Rental property and mobile
home facilities are scarce in rural counties within a 50 mile radius of the Red 2 site, but
are more plentiful in the larger municipalities. There is insufficient vacant housing
available in Fannin County (1,782 units) to accommodate an influx of 2,077 workers
projected for the host county. In addition, the available housing in the two-county area
may not be sufficient, in terms of the type, size, and pricing desired by the workers. In
this case, workers could relocate to other areas in the region, such as to larger
metropolitan areas within commuting distance; have new homes constructed; bring
their own homes; or live in hotels, motels or nearby RV parks. Single workers could
also share an apartment, which would reduce the total number of housing units
needed. An increase in housing demand could result in an increase in housing prices
and rent, which could result in pricing some low-income populations out of their rental
housing. In the long-term, however, the study area, and particularly the host county of
each site, would benefit from increased property values and the addition of new houses
to the tax rolls.
9.3-50

Alternate Site Analysis

Rev. 12

STP 3 & 4

Environmental Report

In general, impacts on housing are considered to be SMALL when a small change in
housing availability occurs and MODERATE when there is a discernable but temporary
reduction in the availability of housing units. STPNOC concludes that the potential
impacts on housing at the Red 2 site would be LARGE if the majority of workers choose
to reside in the two-county area (increase of 39% in two-county area and 117%
increase in host Fannin County), and SMALL if the workers are dispersed throughout
the larger study area. The impacts on housing from operations workforce is expected
to be SMALL at all sites given that the number of in-migrating operations workers (and
their families) would be significantly less than the construction workforce and
considered to be small in relation to the available housing markets, particularly a
market that presumably will have been recently expanded to accommodate the
construction workforce.
Public Services
Public services include water supply and wastewater treatment facilities, police, fire
and medical facilities; and social services. New construction or operations workers
relocating from outside the region would most likely live in residentially developed
areas where adequate water supply and wastewater treatment facilities already exist.
Small increases in the regional population would not materially affect the availability of
police, fire, or medical services. It is not expected that public services would be
materially impacted by new construction or operations employees relocating into the
region. Therefore, the impacts on public services within the region would be SMALL.
Population increases assumed for the two-county area, as shown in Table 9.3-7, are
just above 5 percent (5.6%) such that impacts on public services within the two-county
area would be SMALL to MODERATE. The population percentage increase in the host
(Fannin) county is significantly higher, at 18.8%. In general a large population influx
would increase demands on existing medical, police and fire services in sparsely
populated local communities. These local (or county) governments would need to hire
additional staff, buy additional vehicles, and improve/build new facilities. Additional tax
revenues from population influx would help offset the cost to expand local police and
fire departments and benefit the area in the long term. However, the short-term
impacts could be adverse as existing capacities are exceeded in the initial years of
construction. Given the estimated increase in the population of Fannin County,
impacts to the host county would be LARGE. Note that impacts to the host county
could be alleviated somewhat if a larger percentage of the in-migrating population
chose to reside in the more populated Grayson County (e.g., Sherman-Denison
metropolitan area).
It is assumed that revenue generated by plant construction and operation would be
used to expand and update public services, as needed and appropriate, to
accommodate in-migrating workers and their families associated with construction
activities. Such improvements are assumed to be completed, or well underway, to
sufficiently accommodate the influx of a smaller population associated with plant
operation. Therefore, impacts associated with population influx are expected to be
SMALL at all sites.
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In terms of plant operational requirements (e.g., cooling water), water rights would
have to be purchased by STPNOC Active industrial, irrigation, and mining uses would
be considered as potential candidates for water rights sale/transfer.
Municipal/domestic, hydroelectric, navigation, recreation, recharge, and storage uses
would not be considered viable water rights for sale/transfer. As such, impacts from
plant operation would not be expected to have a significant effect on public water
supplies.
Education
According to the 2000 Census estimate, school-age children (between the ages of 5
and 19) comprise 23.5% of the population of Texas. Applying the same percentage to
the total in-migrating population that would reside in the two-county area at the Red 2
site, based on the assumption that most of the workers will come from within Texas,
the anticipated in-migrating school age population is 1,880. Further assuming a
conservative scenario where 83% of in-migrating workers and their families choose to
reside in a two-county area (61% reside in host county and 22% reside in adjacent
county) – consistent with the breakout found with current operations workers at the
STP site – the number of school-age children migrating into Fannin County would be
1,380 and the number of school-age children migrating into adjacent Grayson County
would be 500. The percentage increases for each county are identified in Table 9.3-9.
The projected increase within the two county area is less than 6.1 percent and impacts
would be MODERATE. The projected increase in Fannin County, however, is
22 percent. Impacts in the host county would be LARGE. The quickest mitigation
measure would be to hire additional teachers and move modular classrooms to
existing schools. Increased property and sales tax revenues as a result of the
increased population would fund additional teachers and facilities.
It should also be noted that while this is a conservative estimate, in the case of the
Red 2 site, more than 22 percent of the in-migrating workers with school-age children
are likely to reside in the more populated Grayson County that includes the ShermanDenison metropolitan area. The school district system of Grayson County is expected
to more easily absorb an influx of school age children than the less populated Fannin
County. This would help further reduce the impacts on this host county, as analyzed
in this conservative scenario.
Similar to housing and public services, the impacts on the educational systems from
the operations workforce is expected to be SMALL at all sites given the following:




The number of in-migrating operations workers (and their families) would be
significantly less than the construction workforce, and
The local and regional school systems would have already taken the necessary
steps to add teachers and expand facilities to accommodate the construction
workforce.

It is assumed that the in-migrating operations workforce and their families would
benefit from educational improvements implemented during the construction phase,
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and that additional improvements would be implemented, as needed and appropriate,
using revenues generated by plant operation of a new unit.

9.3.3.2.7 Historic and Cultural Resources
Adverse effects to archaeological, paleontological, and cemetery resources are
generally the result of direct impacts from ground disturbing activities. Therefore, the
area of potential effect coincides with those areas where direct impacts from
construction and operation of the proposed project would occur. Adverse effects to
historic resources (e.g., standing structures) may occur through direct impacts that
may change the character of a property’s use or the physical features within a
structure’s setting that contribute to its historic significance. Adverse effects may also
occur through indirect impacts that could introduce visual or noise elements that
diminish the integrity of a property’s significant historic features.
STPNOC conducted historical and archaeological records searches on the National
Park Service’s NRHP Information System and reviewed information on listed sites in
Fannin County, host county of the Red 2 site, as well as Grayson County, which lies
immediately west of the site (site is in western Fannin County).
Nine historic sites listed on the National Register of Historic Places are found in Fannin
County, including five buildings in the Bonham (including Texas and Pacific Railroad
Bonham Depot), one building in Ladonia, one building in Honey Grove, and the State
Highway 78 bridge at the Red River across Red River (TX-OK) Ravenna. In addition,
one Historic District, the Lake Fannin Camp Organizational Camp, was identified. The
District is found within the Caddo National Grasslands, a 900-acre area containing 11
buildings and two structures. However, none of these structures are located within the
area of potential effect by proposed plant construction or operational activities (i.e.,
within or immediately adjacent to the boundaries of the proposed plant [or reservoir
site]). All are confined to towns or within a protected area (National Grasslands)
located over 10 miles away (Reference 9.3-33).
In addition, the Texas Archaeological Sites Atlas was reviewed for additional sites that
may be found within a two-mile radius of the Red 2 site. Six archaeological sites were
recorded along the banks of Valley Lake (Reference 9.3-34). The USGS topographic
map also indicates the presence of a cemetery 0.75 mile west of the site. The Virginia
Point Cemetery is an active grave site with over 50 graves, the earliest of which
appears to be in early 1870s (Reference 9.3-35). However, since neither the
archaeological sites nor nearby cemetery are located within or immediately adjacent to
the boundaries of the proposed plant site (or potential reservoir location), they should
not be adversely affected by the project.
Construction impacts to known or unknown cultural resources would primarily be direct
and result in ground disturbing activities that could destroy some or all of a resource.
It is not known where other potentially cultural or archaeological resources may be
found on this greenfield site. Much of the area has been cleared for agricultural uses
and the existing Valley Plant and man-made Valley Lake lie to the south of the
proposed site. However, as with any land disturbing project, the potential for discovery
or disturbance of unknown cultural resources exists. Building the proposed nuclear
Alternate Site Analysis

9.3-53

Rev. 12

STP 3 & 4

Environmental Report

power plant at the Red 2 site would require formal consultation with the THC prior to
construction. Additional surveys would be conducted where required (e.g., new
reservoir location), and mitigation measures, if required, would be coordinated with the
Commission such that any impacts to cultural resources from construction of the
proposed nuclear power plant would be SMALL. In addition, protective measures
would be implemented if historic and/or cultural resources were discovered during
construction. In the event that an unanticipated discovery is made, site personnel
would be instructed to notify and consult with the Commission to determine if additional
evaluation is needed and further mitigation is required. As with any land disturbing
project, the potential for discovery or disturbance of unknown cultural resources exists,
particularly in areas with no prior land disturbance.
There is minimal potential for direct impacts as a result of operations. In general, plant
operation is not expected to involve the physical conversion of additional lands for the
plant’s use. It is further assumed that any plans to disturb additional lands would avoid
existing known (and significant) historic and cultural resources, and would require
consultation with the THC prior to disturbance to address potential impacts on
unidentified and potentially significant resources. Such mitigative actions would
ensure that impacts to historic and cultural resources from plant operation are small.
The potential for impacts to cultural resources related to project operations would be
limited to indirect impacts that could alter the character of a resource or its setting.
Because there are no known cultural resources in the area of the proposed plant site,
no direct or indirect impacts are anticipated.
STPNOC concludes that impacts of construction and operation on historic properties
would be SMALL.

9.3.3.2.8 Environmental Justice
The Census Bureau data (2000) for Texas characterizes 11.5% of the population as
Black, 0.6% American Indian or Alaskan Native, 2.7% Asian, 0.1% Native Hawaiian or
other Pacific Islander, 11.7% some other race, 2.5% two or more races, 29.1%
aggregate of minority races, and 32% Hispanic or Latino Ethnicity. Regarding poverty
status, an indicator of low-income populations, 12% of families were living below the
poverty level in 1999 (Reference 9.3-18).
Total percentages of minority populations within a 50-mile radius of the Red 2 site were
determined using 2000 Census block points with the following results: 5.7% black,
1.7% American Indian and Alaskan Native, 3.6% Asian, 0.04% Hawaiian and Other
Pacific Islander, 4.1% All Other Races, and 2.3% Two or More Races, and 9.2%
Hispanic or Latino of any race (Hispanic Ethnicity). In addition, the percentage of low
income population (families) was determined using Census block groups within a 50mile radius of the Red 2 site with the following result: 6.5% were living below the
poverty level; the data were for 1999. These percentages were compared against the
state averages for both Texas and Oklahoma since part of the 50-mile radius for the
Red 2 site encompasses Oklahoma.1 Note that the resulting percentages are either
lower or only slightly higher – by only a few percentage points or less (e.g., American
Indian and Asian) – than the minority population percentages for both states.
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However, the slightly higher percentage points are not considered a significant enough
difference to result in disproportionate impacts to these populations. In addition, the
higher percentage of American Indians, while higher than the state average for Texas,
is lower than the state average for Oklahoma, where the majority of this particular
Indian population is assumed to reside (Reference 9.3-19).
In addition, because it is assumed that those minority populations living closest to the
site have the potential to be affected by plant construction activities, the 2000 Census
block data within a 5-mile radius of the Red 2 site were used for ascertaining minority
population in the area, as follows:


172 Census Blocks with a total population of 3,860 are found within a 5-mile radius
of the Red 2 site; this area includes parts of western Fannin County, Grayson
County, TX, and a small portion of Bryan County, OK.

For purposes of this evaluation, the potential for the proposed project to result in
disproportionate impacts on minority and low income populations is based in part on
whether any block percentage exceeded its corresponding state percentage by more
than 20% or was greater than 50% overall. In this situation, the block was identified
as having a significant minority population.
For the Red 2 site, minority populations exist in a total of 6 blocks with the breakout as
follows: Indian/Alaskan Native populations exist in three blocks; a Hispanic population
exists in one block; and populations of two or more races exist in two blocks. Total
minority populations in these blocks are very low, however, at 13 persons total (out of
total population of 3860), and all are more than 3.5 miles away. Note that only one
block was located in Oklahoma and it included no significant minority populations
(based on a comparison with the minority population percentages for the State of
Oklahoma).
While construction activities (noise, fugitive dust, air emissions, traffic) could
disproportionately affect these blocks of minority populations at the Red 2 site, longer
term impacts from plant construction and operation could benefit this low-income
population through an increase in related jobs.
The 2000 Census block group data within a 10-mile radius of each site were used for
ascertaining low-income population in the area. The Census Bureau data
characterizes 12% of families as living below the poverty level in Texas in 1999. Within
the twelve block groups included in the 10-mile radius, the percentages ranged mainly
from 0.0% and 10.9%, although there were two block groups at 17.1% and 17.3%.
Based on the “more than 20 percent” criterion, however, no low income populations
exist in a 10-mile radius of the Red 2 site.

1 The Census Bureau data (2000) for Oklahoma characterizes 7.65% of the population as Black, 7.9%
American Indian or Alaskan Native, 1.4% Asian, 0.1% Native Hawaiian or other Pacific Islander, 2.4%
some other race, 4.5% two or more races, 23.95% aggregate of minority races, and 5.2% Hispanic or
Latino Ethnicity. Regarding poverty status, an indicator of low-income populations, 11.2% of families were
living below the poverty level in 1999 (Reference 9.3-18).
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In general, new facilities would be considered beneficial economically to the existing
population, especially those disadvantaged population segments served by the State
and local social service agencies. Two new units may enable the disadvantaged
population to improve their social and economic position by moving to higher paying
jobs. At a minimum, the expenditures of construction workforce in the area of food,
services, etc. could, through the multiplier effect, increase the number of jobs available
to the disadvantaged population.
Impacts to minority and low income populations from plant operation are expected to
be similar to those identified for construction activities; however, the impacts during
plant operation are expected to be generally beneficial to a disadvantaged community.
Minority and low-income populations have been shown to benefit economically from
the existing plant (e.g., construction and operation of the Grand Gulf nuclear plant in
Mississippi) (Reference 9.3-14), and are expected to receive long-term positive
economic benefits from construction and operation of two new units at all six candidate
sites. From this perspective, it could be argued that those sites with the highest
minority and low income populations, would receive LARGER and more BENEFICIAL
impacts to these populations than the other sites.
Finally, given the slightly higher number of the Native American population in the Red
2 site area compared to other sites (14,013 within a 50-mile radius and 4 persons
within a 5-mile radius of the site), there is the potential for this population to be affected
in different ways than the general population would. These include unique exposure
pathways or rates of exposure (e.g., from subsistence fishing), special sensitivities
(e.g., to air pollution because of less access to health care), or different uses of natural
resources (e.g., for cultural, religious or economic practices). While these are a
potential concern, no significant health or physical impacts to any human populations
are expected to occur at the Red 2 site (or any site under consideration) as a result of
project construction or operation. Therefore, no significant disproportionate impacts
are expected to this minority population.
STPNOC concludes that environmental justice impacts of construction and operation
of the proposed project at the Red 2 site would be SMALL, and that potential long-term
impacts from project operation would be BENEFICIAL to the minority and low-income
populations.

9.3.3.2.9 Nonradiological Health
Typical nonradiological health hazards associated with large construction projects
(such as construction of a new nuclear power plant) include the following:


Air Emissions, such as fugitive dust, smoke, and engine exhaust;



Physical Hazards, such as falls, impact injuries, and vehicular accidents; and



Noise Hazards.

All construction activities would be performed in compliance with OSHA (29 CFR
1910).
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Construction-related air emissions are anticipated to consist of fugitive dust, smoke,
and engine exhaust. Impacts to construction workers would be the same for both the
proposed and alternate sites. Construction workers would be protected from such
hazards via personal protective equipment (dust masks, etc.) and other controls (water
sprays, equipment emission controls, equipment inspections, etc.).
Impacts to neighboring populations would be dependent on distance to these
receptors. The Red 2 site is located adjacent to an operating power plant. However,
the majority of workers at the plant work indoors and would not be impacted. Training,
awareness, and personal protective equipment would minimize the impacts to
personnel working outdoors. The Red 2 site is not located in the immediate vicinity of
residential areas, and fugitive emissions are not anticipated to impact offsite receptors.
Physical hazards at the construction site would be consistent with any large-scale
construction project and could include falls, impact injuries, vehicular accidents, and
electric hazards. Access to the construction site would be controlled, and physical
hazards to neighboring populations are not anticipated. Impacts to construction
workers would be minimized through training, awareness, and personal protective
equipment, and are expected to be minor.
Activities at the site would create noise consistent with large-scale construction
activities. Noise levels for common construction activities are typically about 90 dBA
at a distance of 10 feet (Reference 9.3-14), and decrease with distance from the
source. Due to the distance to local residential areas from the Red 2 site, these
populations are not expected to be impacted from construction noise hazards. Impacts
to construction workers and personnel at neighboring industrial sites would be
minimized through training, awareness, personnel protective equipment, and
scheduling of activities with particularly high levels of noise generation.
In summary, construction-related nonradiological health impacts (air emissions,
physical hazards, and noise hazards) to construction workers, workers at neighboring
facilities, and neighboring residential areas are expected to be SMALL for the Red 2
site, and impacts can be minimized through training, awareness, personal protective
equipment, and activity scheduling.
In general, operational-related nonradiological health hazards would consist of
occupational injuries. Historically, actual injury and fatality rates at nuclear reactor
facilities have been lower than the average U.S. industrial rates (Reference 9.3-14). In
all cases, plant operational activities would be performed with adherence to applicable
laws and regulations, practices, and procedures.
Other typical nonradiological health hazards associated with plant operational
activities include the following:


Health impacts from cooling tower operation;



Noise Hazards; and



Health impacts from transmission line operation.

Alternate Site Analysis

9.3-57

Rev. 12

STP 3 & 4

Environmental Report

At the Red 2 site, plant cooling water effluent would be returned to the cooling water
reservoir and/or discharged to the Red River. Discharges have the potential to
increase the growth of microorganisms in the receiving waters. Serious illness and
death can occur when there is high exposure to these microorganisms (Reference
9.3-14). NUREG-1437 notes that a discharge to a small river (defined as having an
average flow of less than 100,000 cfs) would have the greatest chance of affecting the
public (Reference 9.3-13). The Red River, in the vicinity of the Red 2 site, has an
average flow rate of approximately 5,000 cfs, and discharge would have a moderate
impact.
The principal sources of noise from plant operation are cooling towers (where
employed), transformers, and loudspeakers. Generally, power plant sites do not result
in off-site levels more than 10 decibels above background (Reference 9.3-13), and
impacts to neighboring populations would be small. Impacts to plant operators and
personnel at neighboring industrial sites would be minimized through training,
awareness, personnel protective equipment, and scheduling of activities with
particularly high levels of noise generation.
The two human health issues related to transmission lines are the acute effects (shock
hazard) and the potential for chronic effects from exposure to electric and magnetic
fields. Acute effects can be minimized through tower design precluding direct public
access to components that may pose a shock hazard and are considered to be small
at each location. Chronic effects from the operation of energized transmission lines on
public receptors are not conclusive but do indicate some impacts are possible.
However, these impacts are assumed to be small as transmission rights-of-way will be
located in a manner to avoid residential populations to the greatest extent.
In summary, noise hazards and hazards associated with transmission line operation
are small for the Red 2 site. Health impacts associated with discharge of cooling water
are moderate. Since impacts will generally consist of occupational injuries, and since
injury/fatality rates at nuclear plants are generally lower than the average rates at
industrial sites, operational-related nonradiological impacts at the Red 2 site are
SMALL.

9.3.3.2.10 Radiological Health
As the Red 2 site is not located in the vicinity of existing radiological operations,
sources of radiation exposure to site preparation and construction workers are limited
to those sources introduced by the new plant. The radiological impact on construction
workers at the Red 2 site is no more than that at the STP site; therefore, it is concluded
that the radiological impact on construction workers is SMALL.
Plant locations at the Red 2 site are capable of maintaining the required exclusion zone
and meet low-population zone requirements. Therefore, impacts to offsite receptors
would be minimal.
Radiological impacts of plant operation occur through exposure pathways from
releases and direct radiation from the plant, and can be viewed as dose to public
receptors, occupational receptors, and other biota. The Red 2 site is located adjacent
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to and would discharge cooling water blowdown to surface waters. However,
discharges will be within regulatory limits which assure that the radiological impact is
SMALL. The Red 2 site is also located in the area of groundwater used for potable
uses and agricultural irrigation. The valuable groundwater aquifers are generally deep
and would not be impacted by plant operation.
The Red 2 site is located near existing agricultural operations, and potential
radiological releases could impact these foodstuffs. Because liquid releases will be
maintained within regulatory limits, dose rates would generally be less than 1 mrem/yr
at the site boundary (Reference 9.3-13).
Plant locations at the Red 2 site are capable of maintaining the required exclusion zone
and meet low-population zone requirements. Radiation doses to members of the
public from current operation of nuclear power plants have been examined from a
variety of perspectives, and the impacts were found to be well within design objectives
and regulations in each instance (Reference 9.3-13). Therefore, radiological impacts
to public receptors are SMALL for the Red 2 site. Additionally, NUREG-1437 examines
radiological impacts to occupational receptors and concludes that occupational
radiation exposure is of SMALL significance.

9.3.3.2.11 Impact of Postulated Accidents
As site specific meteorology data is not available for the alternate sites, a general
analysis of the impacts of postulated accidents is provided. NUREG-1437 contains a
thorough analysis of environmental impacts of accidents during operation. The
analysis assumes accident frequency based on regulatory controls ensuring the
plant’s licensing basis is maintained. The analysis concludes that the environmental
impacts from design-basis accidents are of SMALL significance for all plants
(Reference 9.3-13). Similarly, the analysis evaluated severe accidents and concluded
calculated impacts from atmospheric releases, fallout onto open bodies of water,
groundwater releases, and societal and economic impacts to be of SMALL
significance. Effective emergency planning can aid in mitigating the impacts of
accidents.
The Red 2 site is not located in the immediate vicinity of residential areas. The
accident impacts at the Red 2 site are SMALL.

9.3.3.2.12 Conclusion Regarding the Red 2 Site
Impacts from the construction of a new nuclear power plant at the Red 2 site would
generally be SMALL to MODERATE, and impacts from the operation of a new nuclear
power plant at the Red 2 site would generally be SMALL. Construction-related
environmental impact areas with predicted adverse impacts other than SMALL include
land use at the site and vicinity, and terrestrial and aquatic ecology, and
socioeconomics (demographic impacts to the host county and two-county local area
and impacts to infrastructure and community services). Operation-related
environmental impact areas with predicted adverse impacts other than SMALL include
water use and socioeconomics (physical impacts and demography). Any adverse
impact from the new plant is not predicted to have a disproportionate effect on minority
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or low-income populations. As a result, the predicted impacts at the Red 2 site are
equal to or greater than those at the proposed STP site. Red 2 was not considered
environmentally preferable to the proposed STP site.

9.3.3.3 Evaluation of Allens Creek Site
The Allens Creek site is an Alternate Site for the development of a new two-unit nuclear
power plant. The site is located in Austin County, Texas, approximately 7.1 km (4.4 mi)
north of Wallis, TX and approximately 11.7 km (7.3 mi) southeast of Sealy, TX.
Originally, the Allens Creek site had been set aside for a nuclear power plant and
cooling reservoir; the project was cancelled. The City of Houston and the Brazos River
Authority later acquired the land for the reservoir and proposed a municipal water
supply reservoir for the property. Currently, the Brazos River Authority (BRA) plans to
build and operate a 9,500-acre reservoir. The previous TCEQ water right permit has
been amended to reflect the change to a water supply lake. According to the project
timeline, USACE 404 permit negotiations are slated to begin in 2009 and construction
is expected to begin in 2018 (Reference 9.3-36). NRG still owns 1,722 acres at the
site, including the proposed location for the power block, related facilities and
switchyard. The cooling water source for the Allens Creek site is the Brazos River.
The Allens Creek site is a greenfield site.
The following assumptions apply to evaluation of impacts at the Allens Creek site:










9.3-60

A new 9,500-acre cooling water reservoir would be created off of Allens Creek,
consistent in size with the water supply reservoir currently proposed by BRA, and
that the impacts of reservoir construction would be cumulative with those of the
nuclear power plant. Should the proposed BRA reservoir not be constructed as
planned, a smaller reservoir would have to be constructed for the nuclear power
plant; environmental impacts associated with its construction would be similar to
those estimated for the other alternative sites. Accordingly, environmental impacts
associated with reservoir construction would not be reduced to a point where they
would be less than the associated environmental impacts at the STP site.
The proposed Allens Creek Reservoir (or portion thereof) would serve either as the
cooling water reservoir for the plant (similar to that used at STP site) or as a water
storage reservoir to support cooling towers and plant operating needs.
While the plant would use a closed cycle cooling system, plant design at this site
is not final and the potential exists to use either cooling towers or a cooling water
reservoir to assist in heat load dissipation. Therefore, potential impacts from
cooling towers are also evaluated for this site.
Given the large size of the proposed Allens Creek Reservoir, the potential also
exists for the reservoir to support both the anticipated water supply needs of the
City of Houston as well as the nuclear power plant – if not as a shared single
reservoir then perhaps as two separate but adjacent reservoirs.
The potential land use and ecological impacts from construction of the larger
9,500-acre reservoir are evaluated herein in order to address potential cumulative
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impacts of this action with construction of a new nuclear plant given the actions
would affect the same area within a similar timeframe.




Cooling water discharge would be returned to the Brazos River downstream of the
intake location.
Potential land use impacts from transmission line routing are based on combined
and approximate distances to three nearest 345kV lines.

9.3.3.3.1 Land Use Including Site and Transmission Line Rights-of-Way
Land use impacts associated with plant construction include both impacts to the site
and immediate vicinity and impacts to offsite areas such as transmission, cooling water
intake and discharge pipelines, and transportation rights-of-way (e.g., road and rail).
Construction of a new nuclear power plant would include clearing, dredging, grading,
excavation, spoil deposition, and dewatering activities. The impacted area would be
approximately 800 acres for the main power plant site (major structures including
switchyard), which would largely be focused in one central location; and up to 9,500
acres (surface area) for a cooling water reservoir. While a reservoir of smaller size
could be constructed, area topography lends itself to a larger reservoir. Should the
larger reservoir be constructed, it would likely support the anticipated water supply
needs of the City of Houston as well as the nuclear power plant; potential impacts of
the larger reservoir are evaluated to address potential cumulative impacts of these two
related actions. Impacts would also be realized near the surface water withdrawal and
discharge locations used for cooling water makeup. Approximately 150 acres per unit
(in the immediate site area) and 9,500 acres for the cooling water reservoir (for a total
of 9,800 acres) would be permanently impacted. The remaining acreage would be
temporarily impacted and reclaimed to the extent possible following construction.
Other area land use impacts would result from construction of housing and other
infrastructure in support of a construction workforce. It is predicted that the majority of
this expansion would occur near existing communities, and a significant land use
impact is not expected to occur.
In 2007, approximately 80% of total land acreage in Austin County was devoted to
farming, including 2,112 farms and ranches covering 333,928 acres. Of this, 197,150
(59%) were devoted to pasture (permanent pasture and rangeland other than cropland
and woodland pasture), 96,559 acres (29%) to cropland, and 30,814 acres (9%) to
woodlands. The remaining farmland (9,405 acres) is devoted to farmsteads, buildings
for livestock, ponds, roads, and wasteland (Reference 9.3-9). Beef, hay, cotton, corn,
grain sorghum, and pecans were the chief agricultural products. Substantial reserves
of petroleum and natural gas are the most significant of the county's limited mineral
resources (Reference 9.3-37).
In 1973, the majority of the Allens Creek site was cleared of the native hardwood
vegetation, and an extensive system of drainage ditches were constructed which
allowed much of the area to be used to farm row crops. Major crops grown include
corn, cotton, sorghum, hay and improved pasture. Uncleared and partially cleared
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land was used to graze cattle (Reference 9.3-38). The area is not considered
appropriate for more urban development because the area is prone to flooding
(Reference 9.3-39). Much of the Allens Creek site is open cropland and pasture, but
hardwood riparian areas and bluff forests exist along the Brazos River and Allens
Creek.
As specific site locations and plant design layouts have not been finalized, specific
acreage impacts cannot be determined for the sites under consideration. However,
the following presents the general land uses for an area approximately 9,800 acres in
size at the Allens Creek site where the main plant site and reservoir could be located.
The acreage breakouts for the proposed reservoir are based on a 1995 Wildlife Habitat
Appraisal conducted for the proposed reservoir site for the TPWD; note that the
appraisal encompasses 8,400 of the 9,500 acres (Reference 9.3-40). The acreage
estimate for the proposed plant site, with a proposed location on the bluff above the
western side of the reservoir, is based on a percentage breakout using Google Earth
and best professional judgment (Reference 9.3-41).
Land Cover Class

Area (acres)

Percentage of Site

Crops

1,722

21%

Bottomland forest (including 1733 acres of
wetlands)

2,640

31%

Reservoir

90

1%

Plant site (out of 300 acres)

75

25%

3,923

47%

225

75%

27

0.3%

Bluff forest

Grass
Reservoir
Plant site (pasture) (out of 300 acres)
Parks1

1 Parks are trees that are greater than 9 feet tall and with a canopy cover varying
from 11% to 70%

In addition, the forest below FM 1458 (82 acres), as well as the grasses below FM 1458
(186 acres) are assumed to suffer major changes in habitat with rerouting of Allens
Creek downstream from FM 1458.
A discussion of wetlands in the site area is provided in ER Section 9.3.3.3.5 (Aquatic
Ecology).
Additional acreage (up to several hundred acres) that would be required for
construction activities (e.g., laydown areas) also includes a mixture of forest and open
fields, although cleared land would be used to the greatest extent possible. However,
the impact on this acreage would be temporary. Following construction activities,
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impacted areas without constructed buildings or transportation infrastructure would be
reclaimed to the greatest extent feasible.
The majority of the site appears to be farmed between the Brazos River and Highway
36. Project construction would have a long-term impact on the current uses of
cropland and pasture land and alter this land use from agriculture to industrial. The
potentially affected acreage is the largest of the alternate sites when the reservoir
acreage is included. Land use impacts associated with on-site construction of the
power plant itself would be SMALL since most of the site area has already been
cleared. However, given the extensive acreage affected from development of the
reservoir, and the potential for the reservoir to support combined uses as a public water
supply reservoir and a cooling water reservoir for nuclear plant operations, land use
impacts associated with the reservoir at Allens Creek are MODERATE to LARGE.
Onsite impacts from construction of the power plant and potential reservoir at the
Allens Creek site would be MODERATE to LARGE, depending on the final size of the
reservoir and the extent to which undisturbed (primarily forested) lands are affected.
Specific routing of transmission lines has not yet been identified, but rough estimates
of requirements for new transmission lines have been developed. The feasibility of
using existing infrastructure is dependent on the available capacity remaining in the
system. If sufficient capacity is not available, either existing rights-of-way would be
expanded to accommodate additional transmission lines or new rights-of-way would
be obtained and transmission lines constructed. Expansion of existing rights-of-way is
expected to result in small environmental impacts while construction in new rights-ofway could result in moderate impacts.
Three new ROWs would be required to connect to the three closest 345 kV lines in the
area. The proposed site is approximately 20 miles west of 345kV connection at the
O’Brien substation which connects to multiple double-circuit lines; 30 miles northwest
of 345kV line between W.A. Parish power plant and Hill Substation which is a triplecircuit line; and 35 miles northeast of 345kV line between Holman and Hill substations.
The total combined distance is approximately 85 miles. Based on 85 miles of corridor
and 200-foot width, installation of the new lines would impact around 2,060 acres.
Although the most direct route, in general, would be used between terminations, efforts
would be made to avoid conflicts with natural or man-made areas where important
environmental resources are located. Route selection would also seek to avoid
populated and residences to the extent possible. The use of lands that are currently
used for timber production or forest would be altered. Trees would be replaced by
grasses and low-growth ground cover. Construction of the transmission lines would
be expected to comply with all applicable laws and regulations, permit requirements,
and use of best construction practices. Note that construction impacts from a new
transmission ROW would be greater at Allens Creek than at the other sites based on
the total length of new ROW that would be required.
Impacts associated with construction of pipelines to deliver plant cooling water to the
reservoir/plant site and transportation rights-of-way (both road and rail) would also be
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realized at the Allens Creek site. The following are estimates of the length of new
pipeline, rail, and road rights-of-way to be constructed:





Rail: 0.7 mile, 5 acres (based on 50-foot ROW width)
Cooling water intake/discharge (4 miles) from/to the Brazos River and new
reservoir, 36 acres (based on 75-foot ROW width)
Access road: 1.2 miles of new construction, 11 acres (based on 75 foot ROW
width)

Additional transportation volume also could require the expansion of some existing
local roads. Shift schedules could be planned so that shift changes at the co-located
facilities would not coincide with each other. Impacts from constructing road access to
the site would be small.
Construction at the proposed pipeline corridors would have temporary, minor effects
on land use during actual construction due to trenching, equipment movement and
material laydown. The ability to use current lands for their existing uses (cattle
ranching, gas production), along each of the proposed pipeline corridors would be
temporarily lost during construction. Direct and indirect impacts of construction from
the proposed transportation infrastructure would be similar to those for the proposed
plant: a loss of some existing pasture land and range land depending on their locations.
Construction of any proposed project related transportation infrastructure requiring
compliance with any regulations would be coordinated with the appropriate county as
deemed necessary.
In summary, offsite impacts from transmission line construction and transportation
infrastructure, which would affect an estimated 2,112 acres of land, are predicted to be
MODERATE at the Allens Creek site.
Operational impacts to site land use would include a permanent change in land use of
9,800 acres of land for the power plant site and reservoir – that would be generally
unusable for other purposes. The proposed change would represent a significant
change from current land use at the site which is primarily agricultural.
In addition, operational impacts to the site and immediate vicinity would include
maintenance operations on existing structures and would be small and temporary in
nature.
Operational impacts of transmission lines result primarily from line maintenance, and
include right-of-way vegetation clearing, transmission line maintenance, and other
normal access activities. To ensure power system reliability, the growth of tall
vegetation under the lines must be prevented to avoid physical interference with lines
or the potential for short-circuiting from the line to the vegetation. Additional right-ofway acquisition and development would not normally be required as part of plant
operational activities. Maintenance activities would be limited to the immediate rightof-way and would be minimal. New transmission corridor would not be expected to
permanently affect agricultural areas but would have potential to impact residents
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along ROW. Corridor vegetation management and line maintenance procedures
would be established by transmission service provider. Given rural setting and low
population density along transmission corridors, operational impacts to land use along
ROWs would be SMALL.
Other offsite land use impacts as a result of plant operational activities would be
minimal, temporary, and limited in the area impacted. Such activities could include
pipeline, road, and rail maintenance and auxiliary building maintenance. It is likely that
most lands above the proposed water intake and discharge pipelines and related areas
of construction could continue to be used for ranching, farming and any passive uses.
The proposed transportation infrastructure could result in the loss of a very small
amount of ranch land and pasture land on the proposed plant site and in areas where
access roads would be needed.
In summary, land use impacts at the site and immediate vicinity from plant operation,
including the new reservoir, are predicted to be SMALL; and impacts from transmission
line maintenance and transportation infrastructure maintenance are predicted to be
SMALL.

9.3.3.3.2 Air Quality
Air quality impacts associated with plant construction include both impacts from the
construction activities themselves and transportation impacts from workers commuting
to the worksite. Construction activities would require obtaining Federal, state, and/or
local permits and approvals prior to beginning activities, including a preconstruction air
permit from the TCEQ (Reference 9.3-10). The air permits would ensure both
construction and operational emissions would conform to the Texas State
Implementation Plan and would not challenge state efforts to achieve or maintain
compliance with the NAAQS (Reference 9.3-11).
Air quality impacts from construction activities are similar to those for any large-scale
construction effort and consist of fugitive dust emissions, emissions from equipment
and machinery, and emissions from concrete batch plant operations. Fugitive dust
emissions can be controlled through use of water sprays and postponing certain
activities during windy conditions. Equipment emissions can be controlled through
equipment inspections and regular maintenance. Concrete batch plant operations
would employ equipment emissions controls to minimize air quality impacts. Specific
mitigation measures would be identified in the Construction Environmental Controls
Plan, which implements TCEQ requirements and would be prepared before project
construction. The Construction Environmental Controls Plan would also contain
environmental management controls strategy to minimize emissions from construction
activities and equipment. In total, air quality emissions from construction activities
would be small and temporary and can be mitigated to minimize any resulting impacts.
Air quality impacts would also result from the construction workforce commuting to the
worksite. Vehicular emissions would increase as a result of the action. It is unlikely
that air quality would be noticeably degraded beyond the immediate site vicinity. Air
quality impacts would be more detrimental in areas already exceeding the NAAQS for
criteria pollutants. Texas has no nonattainment areas for carbon monoxide, nitrogen
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dioxide, ozone (1-hour), sulfur dioxide, particulate matter (less than 2.5 micrometers
[PM2.5]), or lead. Part of El Paso County, Texas is in nonattainment for particulate
matter (less than 10 micrometers [PM10]); however, this county is in the extreme
western portion of the state and is not located near the Allens Creek site. The
Houston-Galveston-Brazoria area holds non-attainment status for ground-level ozone
under the 8-hour standard. Counties affected under this status include Brazoria,
Chambers, Fort Bend, Galveston, Hardin, Harris, Jefferson, Liberty, Montgomery,
Orange, and Waller (adjacent county east of the plant site) (Reference 9.3-12).
As the Allens Creek site is located outside of the affected counties and vehicular
transportation is not expected to significantly increase across the affected counties as
a result of the construction activities, impacts are expected to be SMALL.
Air quality impacts associated with plant operation include both impacts from the plant
operational activities themselves and transportation impacts from workers commuting
to the plant. Operating activities would require obtaining Federal, state, and/or local
permits and approvals prior to beginning activities.
Air quality impacts from operational activities result from releases of heat and moisture
to the environment from cooling operations and emissions from the operation of
auxiliary equipment. A closed-cycle cooling system would be used for Allens Creek,
using either cooling towers or a cooling water reservoir. Thermal discharges resulting
from these systems would be to the reservoir and/or to the atmosphere.
Cooling tower operation often results in drift, or the transport of residual salts and
chemicals through water droplets carried out of the cooling towers. Based on a review
of the measurements of deposition of draft from nuclear power plants (Reference
9.3-13), measurements indicate that, beyond about 1.5 km (1.0 mi) from nuclear plant
cooling towers, salt deposition is not significantly above natural background levels.
Additionally, no instances of nuclear power plant cooling tower operation resulting in
measurable productivity losses in agricultural crops or measurable damage to
ornamental vegetation have been identified (Reference 9.3-13).
Auxiliary equipment may also be operated on an intermittent basis. Auxiliary
equipment emissions can be controlled through equipment inspections and regular
maintenance. Small amounts of ozone and smaller amounts of oxides of nitrogen are
produced by transmission lines (Reference 9.3-14). Production of ozone and oxides
of nitrogen are insignificant and does not measurably contribute to ambient levels of
those gases (Reference 9.3-13). In total, air quality emissions from operational
activities would be small and can be mitigated to minimize any resulting impacts.
Air quality impacts would also result from increased vehicular emissions from the
workforce commuting to the plant. However, as the Allens Creek site is located outside
of the affected counties in non-attainment for criteria pollutants, and vehicular
transportation is not expected to significantly increase across the affected counties as
a result of plant operation, impacts are expected to be SMALL.
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9.3.3.3.3 Hydrology, Water Use, and Water Quality
Water-related impacts associated with plant construction include both water use
impacts and water quality impacts and are consistent with those caused by typical
large-scale construction projects. Construction activities would require obtaining
Federal, state, and/or local permits and approvals prior to beginning activities.
STPNOC estimates that groundwater would be used at a peak or maximum rate of
approximately 1,200 gpm (ER Section 2.3.1.2.6) during construction with normal
demands being much less than maximum use. Groundwater would be used during
construction for personal consumption and use, concrete batch plant operation,
concrete curing, cleanup activities, dust suppression, placement of engineered backfill,
and piping hydrotests and flushing (ER Section 2.3.1.2.6).
In summary, due to the relatively small water quantity requirements and the availability
of groundwater or imported water, the sites will have a SMALL impact on water use for
construction activities.
Water quality impacts from construction activities would primarily result from erosion
and stormwater effects, and activity mitigation requirements would be stipulated
through TPDES permits obtained for the action. Standard best management practices
could be implemented to minimize the impacts of erosion and stormwater runoff. Any
wastewater discharges from construction activities would be regulated and would
require obtaining TPDES or other discharge permits. Regulated discharges would not
be expected to significantly impact local drainages or other surface water bodies.
Additionally, significant hydrological alterations are not anticipated at the Allens Creek
site. Therefore, impacts to water quality will be SMALL.
Water-related impacts associated with plant operation include both water use impacts
and water quality impacts. Plant operation would require obtaining Federal, state,
and/or local permits and approvals prior to beginning activities.
Plant operational activities consume water through plant cooling and personal
(sanitary) uses. Overall use of water is dominated by plant cooling uses for wet-cooled
plants. A closed-cycle cooling system will be used for Allens Creek, using either
cooling towers or a cooling water reservoir. The assumed maximum plant cooling
design consumption for a two-unit plant is 50,000 acre-ft/yr (31,000 gpm, 69.1 cfs).
The necessary water rights for this cooling water requirement from the Brazos River
are not presently owned by STPNOC and would need to be acquired. Unappropriated
flows are available for a new application 25-50% of the months (Reference 9.3-22).
Active industrial, irrigation, and mining uses were considered as potentially available
for water rights sale/transfer – municipal/domestic, hydroelectric, navigation,
recreation, recharge, and storage uses were not considered viable water rights for
sale/transfer. At present, there are 1,368 water rights owners in the Brazos Basin that
are industrial, irrigation, or mining uses totaling 4,349,464 acre-ft/yr (Reference
9.3-23). Assuming no unappropriated flows exist, the new plant would need to acquire
1.1% of these existing water rights. Acquisition of these water rights would result in a
SMALL to MODERATE impact on water use for operational activities.
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Cooling tower operations result in the concentration of dissolved solids in the water
stream, resulting from evaporation loss, which must occasionally be discharged and
replenished with freshwater. The discharged water (blowdown) would be of lower
quality than the source water. Cooling tower blowdown would be discharged to the
reservoir and/or the Brazos River as necessary. The concentration of total dissolved
solids in the cooling tower blowdown averages 500 percent of that in the makeup
water, a concentration factor that can be tolerated by most freshwater biota (Reference
9.3-13). Additionally, a TPDES permit would be required to discharge effluents, and
any unforeseen water quality impacts could be addressed during periodic permit
renewals.
Water quality impacts could also result from erosion and stormwater effects, and
activity mitigation requirements would be stipulated through TPDES permits obtained
for the action. Standard best management practices could be implemented to
minimize the impacts of erosion and stormwater runoff. Any wastewater discharges
from operational activities would also be regulated and would require obtaining TPDES
or other discharge permits.
Therefore, due to the regulatory conditions associated with the operational activities,
impacts to water quality will be SMALL.

9.3.3.3.4 Terrestrial Resources Including Threatened and Endangered Species
For the Allens Creek site, it is assumed that construction of two units and a reservoir
would disturb up to 9,800 acres of land, with approximately 300 acres required for
permanent structures and facilities including plant footprint and support buildings, and
switchyard; and up to 9,500 acres for a new reservoir. This is exclusive of the land
required for development of transmission lines, water pipelines, rail or road access,
which are estimated to impact an additional 2,112 acres. All acreage not containing a
permanent structure would be reclaimed to the maximum extent possible.
Austin County covers 656 square miles on the boundary between the Post Oak
Savannah and the Coastal Prairie regions of Texas. The terrain varies from rolling hills
in the northern, western, and central sections to a nearly level coastal prairie in the
south where site is located. In the south the coastal prairie exhibits wide expanses of
open grassland fringed by stands of oak and elm. Although the timber and grassland
were almost equal in extent during the nineteenth century, the woodland has been
reduced in the twentieth century by advancing urbanization. On the coastal prairie the
dominant species are marsh and salt grasses, bluestems, and coarse grasses
(Reference 9.3-25). Onsite streams include Allens Creek. Between 11 and 20 percent
of the land in the county is regarded as prime farmland (Reference 9.3-37).
The site is comprised of mostly flat, agricultural land used to farm row crops (primarily
cotton, sorghum, corn and soybeans) and graze cattle. Although much of the site has
been disturbed for agriculture, the coastal prairie around the site exhibits wide
expanses of open grassland fringed by stands of oak and elm. Animal species that
occur near the site are typically found in similar habitats in Post Oak Savannah region
of Texas. Forested areas are found to the north of the reservoir site and along the bluff
areas above the reservoir (Reference 9.3-40).
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A wildlife habitat appraisal of the proposed Allens Creek reservoir was conducted for
TPWD to classify, delineate and map the major vegetative covers, develop mitigation
requirements, and estimate the extent of jurisdictional wetlands. Within the proposed
reservoir area, grassy areas comprise the largest habitat type (nearly 4,000 acres),
followed by forests (over 2,700 acres), and cropland (over 1,700 acres). Forests
(bottomland and bluff) rated the highest habitat quality scores due to the greater
diversity of woody and herbaceous species. Croplands scored low due to the nature
of the monoculture (Reference 9.3-40).
According to the appraisal, the area along Allens Creek between FM 1458 and the
Brazos River consists of a riparian forest bordered with grasses and herbaceous
plants. The forests on both sides of the creek are characterized as
pecan/elm/hackberry forests. The dominant trees on the north side are pecan, cedar
elm, hackberry, soapberry, cottonwood, green ash, locust, and hawthorne. The south
side is less diverse. The grass cover types in this area are a mixture of different
grasses and herbaceous plants characterized as mixed grass. The north side grassy
area is partially wooded while the south side is heavily grazed. Bottomland forest
cover type is primarily riparian forest or non-riparian bottomland hardwood areas. The
bottomland forests at the Allens Creek site are found in the bowl-like depression left by
past meandering of the Brazos River, the largest tract of which is Alligator Hole which
contains approximately 600 acres. Cedar elm inhabits drier areas on the outer edges
of Alligator Hole. The meander bluff created by the Brazos River which is the boundary
on the north, west and south side of the proposed reservoir, is considered the most
valuable habitat within the potentially disturbed area because of a greater diversity of
woody and herbaceous species, and is rated as very uncommon, unique or
irreplaceable. It displays a composition of trees that is noticeably different from the
forests found at other locations within the proposed reservoir. The bluff is forested with
bur oak, Durand oak, cedar elm, American elm, pecan, and hackberry (Reference
9.3-40). It is assumed that the proposed power plant and facilities would be located on
the west side of the bluff.
Construction of the new plant and reservoir would affect up to 9,800 acres of land that
currently mostly includes grassy areas, forests, and cropland, including over 1,700
acres of wetlands, resulting in the permanent loss of this habitat. Of the 300 acres
permanently impacted at the power plant site on the western bluff, the majority of land
has already been cleared. However, some of the area also includes bluff forests which
may be cleared for the construction of site facilities.
Other temporary impacts from plant construction, such as erosion and dust generation,
would be temporary and typical of large construction projects. These impacts could be
mitigated using standard industrial procedures and best management practices.
Standard practices, such as silt fences to control sedimentation and water sprays to
limit dust generation, would protect ecological resources in the site vicinity.
Based on a review of threatened and endangered species databases generated by the
TPWD and USFWS, Federally protected species that could occur in Austin County
include three birds (Attwater’s Greater prairie chicken, interior least tern, whooping
crane – USFWS listing), one mammal (Louisiana black bear – possible transient), and
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one amphibian (Houston toad). Additional State listed (threatened) terrestrial species
include: six birds (American peregrine falcon, bald eagle, and peregrine falcon which
are delisted Federal species; white-faced ibis, white tailed hawk, and wood stork); and
three reptile species (Smooth green snake, Texas horned lizard and Timber/
Canebrake rattlesnake) (Reference 9.3-42). Table 9.3-6 provides a complete listing of
Federal and State protected species in Austin County with their listing status and
common and scientific names. No critical habitat or other sensitive habitats have been
identified in the site area.
Other terrestrial species of concern that are considered rare but with no regulatory
status include: three birds (Henslow’s sparrow, mountain plover, western burrowing
owl); one mammal (plains spotted skunk); and two plant species (Shinner’s sunflower
and Texas meadow-rue) (Reference 9.3-42).
Field surveys would be conducted for threatened and endangered aquatic species as
part of the permitting process prior to any clearing or construction activities at the site,
in the proposed reservoir area, and along associated transmission and transportation
(e.g., rail spur) corridors. In addition, construction-related land clearing and reservoir
development would be conducted according to federal and state regulations, permit
conditions and established best management practices. This would include
consultation with the appropriate resource agencies and development of appropriate
mitigation measures where required to minimize potential impacts to sensitive
resources.
In terms of habitat loss from constructing a new nuclear power plant and reservoir, the
impacts to terrestrial resources, including threatened and endangered species would
be SMALL in the area of the facility footprint, and LARGE at the reservoir location,
based on the potential for impacting over 2,700 acres of forested land, including
potential high quality bottomland hardwood habitat, and the total number of protected
species that could potentially occur in the area.
Although the most direct route would be used between transmission corridor
terminations, consideration would also be given to avoiding possible conflicts with
natural areas where sensitive environmental resources may be present. Transmission
corridors could impact up over 2,000 acres of new ROW, although construction effects
would be temporary. Impacts would be expected to be MODERATE to LARGE,
depending on what percentage of the ROW would be constructed on previously
undisturbed rights-of-way. In addition, land clearing associated with construction of
the makeup water intake line to the river could result in short-term displacement of
species within that corridor.
As noted previously, it is assumed that the proposed new units would employ a closedcycle cooling system that would potentially use cooling towers. Impacts to terrestrial
resources that may result from operation of two new nuclear units include those
associated with cooling tower drift and bird collisions. The principal environmental
concern with cooling tower drift impacts is related to the emission and downwind
deposition of cooling water salts. Salt deposition can adversely affect sensitive plant
and animal communities through changes in water and soil chemistry.
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The impacts of cooling tower drift on crops, ornamental vegetation, native plants, birds,
shoreline habitat and protected species were evaluated previously in NUREG-1437
and found to be small for all plants, including those with multiple cooling towers of
various types (Reference 9.3-13). Measurements indicated that, beyond about 1.5 km
(1.0 mi) from nuclear plant cooling towers, salt deposition is not significantly above
natural background levels. Additionally, no instances of nuclear power plant cooling
tower operation resulting in measurable productivity losses in agricultural crops or
measurable damage to ornamental vegetation have been identified (Reference
9.3-13).
Given the small area of impact expected from drift, the absence of critical habitat in the
site area, and the fact that most of the site area has been previously cleared, ecological
impacts from cooling tower drift during plant operation at the Allens Creek site would
be SMALL.
In addition, creation of a new reservoir to support plant operation would provide new
habitat for birds/fowl that would not be adversely affected by plant operation.

9.3.3.3.5 Aquatic Resources Including Threatened and Endangered Species
Major aquatic resources in the site area include the Brazos River and Allens Creek.
Allens Creek originates southeast of Sealy, Texas (Austin County), and flows
southeast through mostly open country for 15 miles to its mouth on the Brazos River.
The area is gently sloping to nearly level and surfaced with loam and clay that support
elm, hackberry, post oak, black hickory, and blackjack oak (Reference 9.3-37).
Impacts on the aquatic ecosystem from construction of a new nuclear power plant at
the Allens Creek site would be associated primarily with construction of a new cooling
water reservoir, construction of intake and discharge structures on the Brazos River;
and potential stream crossings by the proposed new rail line, access road and
transmission lines. The most significant impacts to aquatic resources would be from
creation of the 9,500-acre reservoir which would inundate the natural habitat along
Allens Creek. Habitat areas along Allens Creek downstream of the new reservoir to its
outfall in the Brazos River could also be impacted. The reservoir would be an offchannel reservoir roughly bounded by SH 36 on the west, FM 1458 on the east,
Mixville Road on the north, and FM 1093 on the south. The reservoir would fill the area
of a Brazos River meander bounded on all sides by bluff except the east edge
(Reference 9.3-40).
The Texas Water Development Board (TWDB) has contracted several instream flow
studies along various rivers including the Lower Brazos River as part of the proposed
Allens Creek Reservoir project. Sampling conducted in 2006 identified 44 fish species,
including western mosquitofish, red shiner, blacktail shiner, channel catfish, longnose
gar, longear sunfish, bullhead minnow, flathead catfish. A high diversity of freshwater
mussel populations was also identified in the Brazos River (Reference 9.3-43). A
fisheries inventory and assessment of both Allens Creek and the Brazos River were
also conducted for the TWDB in November 1993. Forty-four species were collected
from Allens Creek and the Brazos River. Western mosquitofish, pirate perch, longear
sunfish, and red shiner were the most abundant species found in Allens Creek and red
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shiner also dominated collections in the Brazos River. River carpsucker was collected
at all stations and was the most abundant of the three sucker species collected; six
catfish species were collected, the most abundant of which were channel catfish and
yellow bullhead (Reference 9.3-44).
An April, 2000 report entitled “Report on Allens Creek Reservoir Supporting an
Application to Amend Water Right Permit 2925” identified several potential wetlands
within the proposed reservoir site. The report, prepared by the engineering firms of
Freese and Nichols & Brown and Root, lists approximately 1,428 acres of wetlands that
may be inundated by the reservoir (Reference 9.3-36). Previously, a wildlife habitat
assessment for the proposed Allens Creek Reservoir was conducted in the summer of
1995. The total area of wetlands was computed to be 1,733 acres. The majority of
potential wetlands were mapped as Brazoria depressional soils, with the most notable
area referred to as Alligator Hole. The deepest depressions have a meander-like
pattern, and are probably remnants of former cutoff channels or oxbow lakes. The
Brazos bottomland has been highly disturbed by human activity since settlement
times. As a result it would appear that none of the proposed reservoir retains pristine
vegetation, including the uncultivated depressions which are predominantly in
bottomland forests. The dominant tree in the depressions is weedy hackberry with little
ecological preference with respect to wetlands. The best indicator tree species in the
wetter areas is the green ash (Reference 9.3-40). The immediate plant site area has
been mostly cleared for agricultural use, with some scattered woods and a small
forested wetland in the northern portion (less than 1 acre), and several small
freshwater ponds. Bluff forests are found in the eastern portion, and a 44-acre forested
wetland area is found to the south. A detailed wetlands assessment and study will be
required in order to obtain the appropriate permits from the USACE to construct the
reservoir.
The proposed project could result in localized, direct, and adverse construction
impacts to wetlands. Filling in or modifying portions of wetlands, if avoidance is not
feasible, would permanently alter hydrologic function and wetland vegetation and
result in direct habitat loss. Potential habitat degradation of wetlands and waters
downstream could also occur if flow to adjacent areas is reduced. Construction
impacts would be mitigated by minimizing areas disturbed and preventing runoff from
entering wetlands during construction. Mitigation for wetland loss would also likely be
required but the exact amount is not known at this time.
Construction activities for a new cooling water intake and discharge structures in the
Brazos River include: dredging, construction of cooling towers and onsite impacts on
water sources, and pipeline construction. Aquatic resources in the Brazos River are
rich and have been discussed previously. Dredging should be localized and while it
would result in increased turbidity, the effects would be temporary and dredging
operations would be in compliance with the USACE and State water quality
requirements so that long-term water quality is not degraded. Construction of the
trenches for the intake and discharge pipelines from the water to the site could lead to
temporary soil erosion and increased turbidity in any onsite water sources. All
construction impacts from construction related to cooling towers and onsite impacts on
water resources (e.g., from dewatering effluent and runoff), such as erosion and
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sedimentation into the water resources, could be mitigated using standard industrial
procedures and best management practices. Pipeline construction impacts would be
temporary and would also incorporate best management practices. Pipes would be
buried, so there would be no permanent alteration of water flow patterns in the
floodplain.
Based on a review of threatened and endangered species databases generated by the
TPWD and USFWS, there are no Federally listed threatened or endangered aquatic
species in Austin County (host county of the Allens Creek site). However, the
sharpnose shiner is a candidate species with the potential to occur (Reference 9.3-45);
see also Table 9.3-6. The sharpnose shiner is endemic to the Brazos River Basin. The
species is an obligate riverine fish that typically occurs in fairly shallow water, open
sandy channels with moderate to high current. Reservoir construction on the main
stem Brazos River appears to have had a substantial impact on the distribution of the
shiner with apparent population declines in many parts of the river system.
State protected species include the state threatened alligator snapping turtle that also
has the potential to occur in the site area.
Field surveys would be conducted for threatened and endangered aquatic species as
part of the permitting process prior to any clearing or construction activities at the site,
in the proposed reservoir area, and along associated transmission and rail spur
corridors. In addition, construction-related land clearing would be conducted
according to federal and state regulations, permit conditions and established best
management practices.
In summary, impacts from construction of a new reservoir would affect a large area (up
to 9,500 acres) and inundate the natural aquatic habitat along a portion of Allens
Creek. While much of the area has already been disturbed, a candidate Federal
species and state threatened species may be present and high quality wetlands would
also be impacted. With respect to onsite impacts from construction of the nuclear
power plant facilities on the bluff above the reservoir, much of the land has been
cleared and Allens Creek (above the reservoir) lies to the west of the proposed plant
location. Construction impacts would be temporary and incorporate best management
practices. Given this, impacts to aquatic resources, including wetlands and threatened
and endangered species, from construction of nuclear power facilities at the Allens
Creek site would be SMALL at the power plant site, and LARGE at the reservoir
location.
Potential impacts from plant operation are similar to those discussed for the Red 2 site
(see discussion for Red 2, ER Section 9.3.3.2.5). In summary, potential impacts to
aquatic resources from plant operation primarily include those from water intake (i.e.,
impingement and entrainment), and discharge of heated effluents (heat shock).
Additional concerns could include: physical changes to aquatic systems from storm
water collection, and accumulation of contaminants in sediments or biota and thermal
plume barrier to migrating fish.
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Final design of intake and discharge systems will consider potential impacts on aquatic
organisms under EPA regulations implementing Section 316(b) of the CWA. Use of a
cooling water reservoir or cooling towers is a mitigation measure for reducing impacts
from impingement and entrainment; they use relatively smaller volumes of makeup
water in comparison to once-through cooing systems. Characteristics of thermal
discharge into the river also would be reduced through use of a cooling tower or
reservoir system. It is assumed that system designs at each site would use intake and
cooling tower designs that would minimize operations impacts to aquatic resources,
including threatened and endangered species. The potential for environmental
impacts to aquatic resources, including threatened and endangered species, from
nuclear power facility operations at the Allens Creek site, would be SMALL.

9.3.3.3.6 Socioeconomics
This section addresses impacts from the projected in-migrating population on the
region and on local populations at the Allens Creek site. Specifically, the evaluation
considers potential physical impacts and impacts to demography, local economy, tax
revenues, housing, public services, education, recreation, and transportation and
identifies those notable community characteristics that would be impacted at a given
site. The preferred and alternative sites currently meet the population requirements of
10 CFR 100. The population distribution near each site is low with typically rural
characteristics.
Using the same assumptions as used in the evaluation of the STP site in ER Section
9.3.3.1.6, and applying the same in-migrating population totals to the two-county area
for Allens Creek as were applied to STP, construction of the two nuclear units at the
Allens Creek site would result in a total in-migrating population of 5,866 persons
(workers and families) into Austin County, including 2,077 workers; and a total inmigrating population of 2,118 persons (workers and families) into Fort Bend County,
including 750 workers.
Some of the key assumptions used in the analyses for all of the sites are provided
below for easy reference:
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50% of the peak construction workforce will in-migrate (3,405 workers) to the site
region
80% of these workers bring their families (3.28 average family size)
Socioeconomic impacts will be most evident in a two-county area, where 83% of
the in-migrating workforce and their families are expected to reside, with the
following split: 61% will reside in the site host county and 22% will reside in an
adjacent county. Note that these percentages are consistent with the breakout of
the current operations workforce at STP.
The remaining 17% of in-migrating workers will be distributed across other counties
in the region, where the expected influx in each county represents a very small
percentage of that county’s population and impacts would be expected to be
SMALL.
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Because of the large population projections and available workforce at the Allens
Creek site (given its proximity to the Houston metro area), it is possible that up to 100%
of the estimated peak construction workforce could be found within daily commuting
distance of the site and result in no (or minimal) in-migrating workforce. However, the
same percentage influx was assumed for the Allens Creek site as for the other
alternate sites in order to bound the potential impacts and address potential local
impacts of an in-migrating workforce on the more rural Austin (host county).
Physical Impacts
Physical activities from construction activities include noise, odor, vehicle exhaust,
vibration, shock from blasting, and dust emissions. These have been described in
more detail for the Red 2 site (ER Section 9.3.3.2.6) and are expected to be the same
for the Allens Creek site which is also a greenfield site. In summary, construction
activities would be temporary and occur mainly within the boundaries of the site.
Offsite impacts would represent small incremental changes to offsite services
supporting the construction activities. Therefore, with respect to physical impacts,
impacts from construction activities are expected to be SMALL.
Physical impacts from operation, as described for the Red 2 site (ER Section
9.3.3.2.6), are also applicable to the Allens Creek site, including the potential impacts
on aesthetics, which are summarized here. With respect to aesthetics, any new units
would be closed systems that would likely include cooling towers. Visible plumes
resulting from cooling tower operation also could cause negative aesthetic effects. For
the Allens Creek site, the presence of cooling towers would significantly change the
landscape. Also depending on how far the towers could be seen (such as from the
recreational areas, national wildlife refuge, or historic trail), the impacts could be
MODERATE. During plant layout, it is also assumed that every effort would be made
to locate the towers in an area isolated from area view points to the maximum extent
possible.
Demography
Based on an estimated total in-migrating population of 9,616 into the multi-county
region, and a total in-migrating population of 5,866 and 2,118 into Austin and Fort Bend
counties, respectively, the percent increases in population would be as shown in Table
9.3-7. Potential increases in population during construction of the proposed project
within the multi-county region are also presented. The individual impacts to each
county would include an increase of 24.9% in Austin County (host county), and an
increase of 0.6% in the adjacent (and more populated) Fort Bend County. The
potential impacts would be LARGE in Austin County and SMALL in Fort Bend County.
Should the in-migrating population be more evenly distributed between the host and
adjacent counties, the resulting population increase in the combined two-county area
would be 2.1%, or a SMALL impact on the two-county area. Finally, impacts to the
multi-county region include a 0.2 percent increase in population, or a SMALL impact
on the region. Note that all impacts would be temporary and are based on
conservative 2000 U.S. Census Bureau population levels. A comparison to the
estimated 2008 population for Austin County (26,851, a 13.8% increase), results in a
slightly reduced percentage increase from the in-migrating population (21.8%);
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however, the potential impacts to the host county would still be considered LARGE.
Factoring in the 2008 population for Fort Bend County, which grew 50% to 532,141
since 2000, the impacts to the two-county area would be just over 5%; impacts to this
county and to the two-county area would remain SMALL, but by an even smaller
percentage.
With respect to demography, the addition of two new units at Allens Creek is assumed
to require an operations workforce of up to 600 employees (1,200 total, based on
existing workforce for STP Units 1 & 2). While part of the operational workforce at each
site is expected to relocate into the region, their numbers are small when compared to
those in-migrating for construction, and many could presumably occupy housing
vacated by construction workers. Assuming a small in-migrating operations workforce
is evenly distributed within in the region, the demographic impacts are expected to be
SMALL when compared to the total base population within the region for each site.
Should the majority of the in-migrating population choose to live in the two-county area
surrounding the site, the impacts would be SMALL at Allens Creek, given it includes
the western Houston suburbs.
Local Economy and Taxes
Impacts relating to the economy and taxes from construction of the Allens Creek site
would be expected to be similar to those described for the STP and Red 2 sites. In
general, construction of two new units would result in direct construction jobs and
increased spending in the region by the workers and through the purchase of non-labor
goods and services to support construction; and plant induced increases to local tax
receipts are considered beneficial.
Similar to the conclusions reached for the STP site, impacts to the economy are
generally BENEFICIAL and would be expected to be LARGE in the host county
(Austin) as the site of the construction and the county where most of the construction
labor force would reside. The magnitude of the positive economic impacts would
become more diffuse as a result of interacting with the larger economic base of other
counties, particularly those that include portions of the Houston metropolitan area.
Given the site’s proximity to Houston, impacts to the region would be SMALL and
BENEFICIAL.
Over the longer term, and applying the same assumptions as developed for the STP
site where 50% of the in-migrating workforce would migrate out following completion
of construction, impacts to the local area could be negative. Austin County would be
the most affected county, based on the estimated distribution of the in-migrating
workforce (61% to Austin County and 22% to Fort Bend County). STPNOC concludes
that the impacts of construction on the economy of the region would be SMALL
everywhere in the region, except Austin County, where the impacts of an in-migrating
construction labor force and the negative impacts of the departing labor force (upon
construction of completion) could be MODERATE to LARGE impacts. Mitigation
would be warranted. The same measures would be implemented as described for the
STP site.
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With respect to potential construction impacts on taxes, STPNOC’s past experience at
existing STP Units 1 & 2 is that they have had a significant and beneficial impact on
the well being of the Matagorda County where STP Units 1 & 2 now reside. In
conclusion, given the rural location of the Allens Creek site, the property tax base
represented by a new nuclear facility at the Allens Creek site would be expected to
represent BENEFICIAL and LARGE impact to Austin County and to local entities within
the county, and SMALL to the region (given the proximity to Houston) and Texas.
With respect to social and economic impacts from operation, these would also be
similar to those described for the Red 2 site (ER Section 9.3.3.2.6). Socioeconomic
impacts of operation relate primarily to the benefits afforded to local communities as a
result of the plant's presence (e.g., tax plans, local emergency planning support,
educational program support). The continued availability (and potential expansion at
each nuclear site), and the associated tax base is an important feature in each host
county’s ability to continue to invest in infrastructure and to draw industry and new
residents.
In summary, the economic impacts from operation of two nuclear units at the site would
result in BENEFICIAL and LARGE impacts, particularly to the local economies. The
impact to the regional economies would be expected to be SMALL at Allens Creek
since the site region includes the Houston metropolitan area.
Infrastructure and Community Services
Transportation
The Allens Creek site is located in Austin County, which is served by I-20, US-90,
SH-36, and FM 1458, 1093, 1489 and 3013. The site is located approximately 6 miles
south of I-10 which provides primary access to the area. The site is located between
approximately 1 mile northeast of SH-36 and between SH-36 and FM1458. A new
road would need to be constructed to access the site, most likely from SH-36. In
addition, a portion of FM 1458 would likely need to be relocated (or removed) to
accommodate construction of the proposed 9,500-acre reservoir. Development of the
Allens Creek site would add commuters, deliveries, and congestion to the existing local
residents and recreational in the area.
Given the rural nature of the site, potential impacts on transportation would be
MODERATE to LARGE. Mitigation measures for the access road and surrounding
roads would be required, including the potential widening of SH-36 to accommodate
the increased traffic. Other mitigation measures might include installing traffic-control
lighting and directional signage, creating two entrances to the site to alleviate traffic at
the primary plant entrance, shuttling construction workers to and from the site,
encouraging carpooling, and staggering shifts to avoid traditional traffic congestion
time periods.
Transportation impacts from operation at all sites would be significantly less than
construction since the operations workforce and daily plant deliveries would be
significantly less and the necessary road improvements to accommodate the
construction workforce would already have been completed. Some congestion could
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still occur during shift changes; however, the magnitude of impact is expected to be
SMALL through the help of mitigation measures such as vanpooling and travel
reduction incentives currently in use by the existing workforce. Future general
population increases likely will increase highway congestion at specific locations; the
magnitude of impact of new units at the Allens Creek site on this service degradation
is likely to be SMALL to MODERATE and could require mitigation, although the
population increases at the Allens Creek site are expected to be less than at the other
sites due to the smaller number of workers assumed to in-migrate into the area (given
site’s proximity to Houston).
Recreation
Recreational areas surrounding the Allens Creek site include the historic Texas
Independence Trail, the 667-acre Stephen F. Austin State Historical Park at San
Felipe, which attracts thousands of visitors annually, and the Attwater Prairie Chicken
National Wildlife Refuge located west of site. Both the Park and NWR are located north
and northwest of the site off of I-10.
The Stephen F. Austin State Park offers a variety of camping, a group dining hall,
group recreation hall, picnicking, and hiking and biking trails. Adjoining the park is the
San Felipe State Historic Site, site of the township of San Felipe, where Stephen F.
Austin (“Father of Texas”) brought the first 297 families to colonize Texas under a
contract with the Mexican Government (Reference 9.3-46).
Given the distances to the other recreational facilities in the area, impacts to
recreational resources in the area would be SMALL. Construction of the Allens Creek
Reservoir could directly impact the Texas Independence Trail which runs between the
Brazos River and FM 1458, within the proposed reservoir location.
Housing
The impacts of plant construction on housing depend upon the number of workers
already residing in the study area and the number that would relocate and require
housing. As discussed previously, STPNOC estimates that approximately 3,405
workers and their families (for a total of 9,616 persons) would in-migrate into the
region. Assuming these workers are dispersed throughout the multi-county region, the
impacts on housing at each site are expected to be SMALL, based on the small
percentage increases in total study area population occurring at each site. Impacts on
housing under the more conservative scenario, where 83% of in-migrating workers and
their families choose to reside in a two-county area (61% reside in host county and
22% reside in adjacent county) are provided in Table 9.3-8 as a percentage use of the
existing vacant housing inventory. These numbers are based on housing data for 2000
(vacant) and assume one housing unit per worker.
Based on absolute numbers, the available housing within the two county area would
be sufficient to house the workforce at the Allens Creek site which includes the western
suburbs of Houston. Rental property and mobile home facilities are scarce in rural
counties within a 50 mile radius of the Allens Creek site, but are more plentiful in the
larger municipalities. There is insufficient vacant housing available in Austin County
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(1,458 units) to accommodate an influx of 2,077 workers. In addition, the available
housing in the two-county area may not be sufficient, in terms of the type, size, and
pricing desired by the workers. In this case, workers could relocate to other areas in
the region, such as to larger metropolitan areas within commuting distance; have new
homes constructed; bring their own homes; or live in hotels, motels or nearby RV
parks. Single workers could also share an apartment, which would reduce the total
number of housing units needed. An increase in housing demand could result in an
increase in housing prices and rent, which could result in pricing some low-income
populations out of their rental housing. In the long-term, however, the study area, and
particularly the host county of each site, would benefit from increased property values
and the addition of new houses to the tax rolls.
In general, impacts on housing are considered to be SMALL when a small change in
housing availability occurs and MODERATE when there is a discernable but temporary
reduction in the availability of housing units. STPNOC concludes that the potential
impacts on housing at the Allens Creek site would be LARGE if the majority of workers
choose to reside in the two-county area (increase of 43.3% in two-county area and
142% increase in host Austin County), and SMALL if the workers are dispersed
throughout the larger study area. It should be noted that while this is a conservative
estimate, the Allens Creek site is within 50 miles of Houston which had 112,876 vacant
units in the Houston metropolitan area. In the case of the Allens Creek site, more than
22 percent of the in-migrating workers and their families are likely to reside in the more
populated Fort Bend County or even closer to Houston in Harris County. The vacant
housing market of Houston is expected to more easily absorb an influx of population
than the less populated Austin County. A larger in-migration into the Houston area
would help further reduce impacts in Austin County as analyzed in this conservative
scenario.
Public Services
Public services include water supply and wastewater treatment facilities, police, fire
and medical facilities; and social services. New construction or operations workers
relocating from outside the region would most likely live in residentially developed
areas where adequate water supply and wastewater treatment facilities already exist.
Small increases in the regional population would not materially affect the availability of
police, fire, or medical services. It is not expected that public services would be
materially impacted by new construction or operations employees relocating into the
region. Therefore, the impacts on public services within the region would be SMALL.
Population increases for the two-county area, as shown in Table 9.3-7, are less than 5
percent (2.1%) such that impacts on public services within the two-county area would
be SMALL. However, the population percentage increase in the host (Austin) county
is 24.9%. In general a large population influx would increase demands on existing
medical, police and fire services in sparsely populated local communities. These local
(or county) governments would need to hire additional staff, buy additional vehicles,
and improve/build new facilities. Additional tax revenues from population influx would
help offset the cost to expand local police and fire departments and benefit the area in
the long term. However, the short-term impacts could be adverse as existing
capacities are exceeded in the initial years of construction. Impacts to the host county
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would be LARGE. Note that impacts to the host county could be alleviated somewhat
if a larger percentage of the in-migrating population chose to reside in the more
populated Fort Bend County which includes the western suburbs of Houston.
With respect to operational impacts to public services, it is assumed that revenue
generated by plant construction and operation would be used to expand and update
public services, as needed and appropriate, to accommodate in-migrating workers and
their families associated with operational activities. Such improvements are assumed
to be completed, or well underway, to sufficiently accommodate the influx of a smaller
population associated with plant operation. Therefore, impacts associated with
population influx are expected to be SMALL at all sites.
In terms of plant operational requirements (e.g., cooling water), water rights would
have to be purchased by STPNOC Active industrial, irrigation, and mining uses would
be considered as potential candidates for water rights sale/transfer.
Municipal/domestic, hydroelectric, navigation, recreation, recharge, and storage uses
would not be considered viable water rights for sale/transfer. As such, impacts from
plant operation would not be expected to have a significant effect on public water
supplies.
Education
According to the 2000 Census estimate, school-age children (between the ages of 5
and 19) comprise 23.5% of the population of Texas. Applying the same percentage to
the total in-migrating population that would reside in the two-county area at the Allens
Creek site, based on the assumption that most of the workers will come from within
Texas, the anticipated in-migrating school age population is 1,880. Further assuming
a conservative scenario where 83% of in-migrating workers and their families choose
to reside in a two-county area (61% reside in host county and 22% reside in adjacent
county) – consistent with the breakout found with current operations workers at the
STP site – the number of school-age children migrating into Austin County would be
1,380 and the number of school-age children migrating into adjacent Fort Bend County
would be 500. The percentage increases for each county are identified in Table 9.3-9.
The projected increase within the two county area is less than 2 percent and impacts
would be SMALL. The projected increase in Austin County, however, is 25.2 percent.
Impacts in the host county would be LARGE. The quickest mitigation measure would
be to hire additional teachers and move modular classrooms to existing schools.
Increased property and sales tax revenues as a result of the increased population
would fund additional teachers and facilities.
It should also be noted that while this is a conservative estimate, in the case of the
Allens Creek site, more than 22 percent of the in-migrating workers with school-age
children are likely to reside in the more populated Fort Bend County that includes the
western suburbs of Houston. The school district system of Fort Bend is expected to
more easily absorb an influx of school age children than the less populated Austin
County. This would help further reduce the impacts on this host county, as analyzed
in this conservative scenario.
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Socioeconomics impacts from operation at the Allens Creek site would be similar to
those described for the Red 2 site with respect to recreation, housing, and education
(ER Section 9.3.3.2.6). Impacts would be SMALL at all of the alternate sites.

9.3.3.3.7 Historic and Cultural Resources
Adverse effects to archaeological, paleontological, and cemetery resources are
generally the result of direct impacts from ground disturbing activities. Therefore, the
area of potential effect coincides with those areas where direct impacts from
construction and operation of the proposed project would occur. Adverse effects to
historic resources (e.g., standing structures) may occur through direct impacts that
may change the character of a property’s use or the physical features within a
structure’s setting that contribute to its historic significance. Adverse effects may also
occur through indirect impacts that could introduce visual or noise elements that
diminish the integrity of a property’s significant historic features.
STPNOC conducted historical and archaeological records searches on the National
Park Service’s NRHP Information System and reviewed information on historic and
archaeological sites listed in Austin County, host county of the Allens Creek site.
There are seven NRHP sites in Austin County, including a church in Wesley, a
structure in Nelsonville, lodge in Bellville, the Austin County Jail in Bellville, a Church
in Wallis, a recreational/cultural (museum) site in Shelby, and the Allens Creek
Ossuary Site (prehistoric, grave/burials). NRHP sites closest to the proposed plant site
include the Church of the Guardian Angel in Wallis, approximately four miles from the
site, and the Ossuary site whose location is restricted but noted as being in the Wallis
vicinity (Reference 9.3-47).
A state historical marker near the site notes the foundation of the Martin Allen Public
House. Allen family members operated a "Public House" that was frequently visited by
a future hero of the Alamo, William B. Travis. Martin Allen, a Texas War for
Independence veteran, was buried near the "Public House" in the Allen family
cemetery (Reference 9.3-48). The THC database was searched for more information
on the cemetery. Officially referred to as the Allen-Johnson Cemetery, it includes four
burials, the earliest of which is from the 1870s. Based on a map included in the THC
database, the cemetery is located along Allens Creek just off of Highway 36 (south of
El Pleasant and north of Wallis), over one mile from the proposed plant site; it is also
located outside the area of the proposed reservoir location (Reference 9.3-49). Given
the distance, no direct impacts on this historic resource from construction activities
would be expected. However, the historical significance of the foundation and
cemetery would be considered and the SHPO would be consulted prior to construction
to identify measures to mitigate or avoid potential adverse (indirect) impacts to this
resource.
Construction impacts to known or unknown cultural resources would primarily be direct
and result in ground disturbing activities that could destroy some or all of a resource.
It is not known where other potentially cultural or archaeological resources may be
found on this greenfield site. Much of the site is open cropland and pasture, particularly
in the area of the proposed reservoir, but bluff forests exist along Allens Creek in the
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vicinity of the proposed plant site. A recent visit to NRG-owned property at Allens
Creek by an NRG representative identified the presence of numerous mounds in the
site area (Reference 9.3-50). Consultation with the THC as well as federally
recognized Native American tribes that may have an interest in the project area would
be conducted prior to construction to determine the potential significance of these
mounds (e.g., Indian burial sites), and the potential presence of other traditional
cultural properties important to Native American tribes that might be in the site area.
As with any land disturbing project, the potential for discovery or disturbance of
unknown cultural resources exists, particularly in areas with no prior land disturbance.
Building the proposed nuclear power plant at the Allens Creek site would require formal
consultation with the THC prior to construction. Additional surveys would be
conducted where required, and mitigation measures, if required, would be coordinated
with the Commission (and potentially affected Native American tribes) such that any
impacts to cultural resources from construction of the proposed nuclear power plant
would be small. In addition, protective measures would be implemented if historic
and/or cultural resources were discovered during construction. In the event that an
unanticipated discovery is made, site personnel would be instructed to notify and
consult with the Commission (and affected Tribes) to determine if additional evaluation
is needed and further mitigation is required.
Impacts to historical and cultural resources at the Allens Creek site would be SMALL
since the existing historical marker and cemetery and any other potentially significant
resources, including any traditional cultural properties of Native American tribes, would
be appropriately managed in accordance with SHPO regulations and tribal law (where
applicable).
While cultural resources may be determined to be present on or near the site (e.g.,
potential burial mounds), there is minimal potential for direct impacts to these
resources as a result of operations. In general, plant operation is not expected to
involve the physical conversion of additional lands for the plant’s use. It is further
assumed that any plans to disturb additional lands would avoid existing known (and
significant) historic and cultural resources, and would require consultation with the
THC prior to disturbance to address potential impacts on unidentified and potentially
significant resources. Such mitigative actions would ensure that impacts to historic
and cultural resources from plant operation are small. The potential for impacts to
cultural resources related to project operations would be limited to indirect impacts that
could alter the character of a resource or its setting. It is assumed that consultation
with the THC or relevant Native American tribes would identify appropriate mitigation,
if determined to be required, to also address potential indirect impacts. No direct or
indirect impacts are anticipated.
STPNOC concludes that impacts of construction and operation on historic properties
would be SMALL.

9.3.3.3.8 Environmental Justice
The Census Bureau data (2000) for Texas characterizes 11.5% of the population as
Black, 0.6% American Indian or Alaskan Native, 2.7% Asian, 0.1% Native Hawaiian or
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other Pacific Islander, 11.7% some other race, 2.5% two or more races, 29.1%
aggregate of minority races, and 32% Hispanic or Latino Ethnicity. Regarding poverty
status, an indicator of low-income populations, 12% of families were living below the
poverty level in 1999 (Reference 9.3-18).
Total percentages of minority populations within a 50-mile radius of the Allens Creek
site were determined using 2000 Census block points with the following results: 20%
black, 0.4% American Indian and Alaskan Native, 5.9% Asian, 0.05% Hawaiian and
Other Pacific Islander, 13% All Other Races, and 2.8% Two or More Races, and 30.2%
Hispanic or Latino of any race (Hispanic Ethnicity). In addition, the percentage of low
income population (families) was determined using Census block groups within a
50-mile radius of the Allens Creek site with the following result: 11.6% were living
below the poverty level; the data were for 1999. These percentages are slightly higher
than state average for minority populations of Black, Asian, Other, and Two or More
Races, and slightly lower in the remaining categories. The black population group had
the highest percentage (20%), which represents an 8.5% percentage point increase
over the average state percentage at 11.5%. While this may be considered a large
percentage increase compared to the state average, no significant health or physical
impacts to any human populations are expected to occur at the Allens Creek site (or
any site under consideration); therefore, no significant disproportionate impacts to this
minority population would be expected (Reference 9.3-19).
In addition, because it is assumed that those minority populations living closest to the
site have the potential to be affected by plant construction activities, the 2000 Census
block data within a 5-mile radius of the Allens Creek site were used for ascertaining
minority population in the area, as follows:


125 Census Blocks with a total population of 3,223 are found within a 5-mile radius
of the Allens Creek site; this area includes parts of Austin County and a small
portion of western Fort Bend County, TX.

For purposes of this evaluation, the potential for the proposed project to result in
disproportionate impacts on minority and low income populations is based in part on
whether any block percentage exceeded its corresponding state percentage by more
than 20% or was greater than 50% overall. In this situation, the block was identified
as having a significant minority population.
For the Allens Creek site, minority populations exist in 27 blocks with the breakout as
follows: black minority populations exist in 13 blocks; Hispanic populations exist in 12
blocks, two of which also contain black populations; populations of other races exist in
eleven blocks, one of which is the same block that also contains a black population and
the six of which are in the same blocks that also contain Hispanic populations; and two
or more races exist in two blocks, both of which are in the same blocks that also contain
populations of Hispanics and other races. The total minority populations in these 27
Census blocks total 315 persons out of a total population within 5 miles of 3,223
persons. The two closest blocks are located at 2.8 miles W (total of 6 persons with
Hispanic ethnicity) and 2.9 miles SSE of the site (total of 70 persons including 39
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blacks and 13 persons with Hispanic ethnicity). The majority of blocks are over 4 miles
from the site.
While construction activities (noise, fugitive dust, air emissions, traffic) could
disproportionately affect these blocks of minority populations at the Allens Creek site,
longer term impacts from plant construction and operation could benefit this lowincome population through an increase in related jobs.
The 2000 Census block group data within a 10-mile radius of each site were used for
ascertaining low-income population in the area. The Census Bureau data
characterizes 12% families as living below the poverty level in Texas in 1999. Within
the 12 block groups included in the 10-mile radius, the percentages ranged from 1.8%
to 19.9%. Based on the “more than 20 percent” criterion, no low income populations
exist in a 10-mile radius of the Allens Creek site.
In general, new facilities would be considered beneficial economically to the existing
population, especially those disadvantaged population segments served by the State
and local social service agencies. Two new units may enable the disadvantaged
population to improve their social and economic position by moving to higher paying
jobs. At a minimum, the expenditures of construction workforce in the area of food,
services, etc. could, through the multiplier effect, increase the number of jobs available
to the disadvantaged population.
Impacts to minority and low income populations from plant operation are expected to
be similar to those identified for construction activities; however, the impacts during
plant operation are expected to be generally beneficial to a disadvantaged community.
Minority and low-income populations have been shown to benefit economically from
the existing plant (e.g., construction and operation of the Grand Gulf nuclear plant in
Mississippi) (Reference 9.3-14), and are expected to receive long-term positive
economic benefits from construction and operation of two new units at all six candidate
sites. From this perspective, it could be argued that those sites with the highest
minority and low income populations, would receive LARGER and more BENEFICIAL
impacts to these populations than the other sites.
STPNOC concludes that environmental justice impacts of construction and operation
of the proposed project at the Allens Creek site would be SMALL, and that potential
long-term impacts from project operation would be BENEFICIAL to the minority and
low-income populations.

9.3.3.3.9 Nonradiological Health
Typical nonradiological health hazards associated with large construction projects
(such as construction of a new nuclear power plant) include the following:
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Air Emissions, such as fugitive dust, smoke, and engine exhaust;



Physical Hazards, such as falls, impact injuries, and vehicular accidents; and



Noise Hazards.
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All construction activities would be performed in compliance with OSHA (29 CFR
1910).
Construction-related air emissions are anticipated to consist of fugitive dust, smoke,
and engine exhaust. Impacts to construction workers would be the same for both the
proposed and alternate sites. Construction workers would be protected from such
hazards via personal protective equipment (dust masks, etc.) and other controls (water
sprays, equipment emission controls, equipment inspections, etc.).
Impacts to neighboring populations would be dependent on distance to these
receptors. The Allens Creek site is not located in the immediate vicinity of residential
areas or other industrial operations, and fugitive emissions are not anticipated to
impact offsite receptors.
Physical hazards at the construction site would be consistent with any large-scale
construction project and could include falls, impact injuries, vehicular accidents, and
electric hazards. Access to the construction site would be controlled, and physical
hazards to neighboring populations are not anticipated. Impacts to construction
workers would be minimized through training, awareness, and personal protective
equipment, and are expected to be minor.
Activities at the site would create noise consistent with large-scale construction
activities. Noise levels for common construction activities are typically about 90 dBA
at a distance of 10 feet (Reference 9.3-14), and decrease with distance from the
source. Due to the distance to local residential areas from the Allens Creek site, these
populations are not expected to be impacted from construction noise hazards. Impacts
to construction workers and personnel at neighboring industrial sites would be
minimized through training, awareness, personnel protective equipment, and
scheduling of activities with particularly high levels of noise generation.
In summary, construction-related nonradiological health impacts (air emissions,
physical hazards, and noise hazards) to construction workers, workers at neighboring
facilities, and neighboring residential areas are expected to be SMALL for the Allens
Creek site, and impacts can be minimized through training, awareness, personal
protective equipment, and activity scheduling.
In general, operational-related nonradiological health hazards would consist of
occupational injuries. Historically, actual injury and fatality rates at nuclear reactor
facilities have been lower than the average U.S. industrial rates (Reference 9.3-14). In
all cases, plant operation activities would be performed with adherence to applicable
laws and regulations, practices, and procedures.
Other typical nonradiological health hazards associated with plant operational
activities include the following:


Health impacts from cooling tower operation;



Noise Hazards; and
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Health impacts from transmission line operation.

At the Allens Creek site, plant cooling water effluent would be returned to the cooling
water reservoir and/or discharged to the Brazos River. Discharges have the potential
to increase the growth of microorganisms in the receiving waters. Serious illness and
death can occur when there is high exposure to these microorganisms (Reference
9.3-14). NUREG-1437 notes that a discharge to a small river (defined as having an
average flow of less than 100,000 cfs) would have the greatest chance of affecting the
public (Reference 9.3-13). The Brazos River, in the vicinity of the Allens Creek site,
has an average flow rate of approximately 6,850 cfs, and discharge would have a
moderate impact.
The principal sources of noise from plant operation are cooling towers (where
employed), transformers, and loudspeakers. Generally, power plant sites do not result
in off-site levels more than 10 decibels above background (NUREG-1437), and
impacts to neighboring populations would be small. Impacts to plant operators and
personnel at neighboring industrial sites would be minimized through training,
awareness, personnel protective equipment, and scheduling of activities with
particularly high levels of noise generation.
The two human health issues related to transmission lines are the acute effects (shock
hazard) and the potential for chronic effects from exposure to electric and magnetic
fields. Acute effects can be minimized through tower design precluding direct public
access to components that may pose a shock hazard and are considered to be small
at each location. Chronic effects from the operation of energized transmission lines on
public receptors are not conclusive but do indicate some impacts are possible.
However, these impacts are assumed to be small as transmission rights-of-way will be
located in a manner to avoid residential populations to the greatest extent.
In summary, noise hazards and hazards associated with transmission line operation
are small for the Allens Creek site. Health impacts associated with discharge of
cooling water are moderate. Since impacts will generally consist of occupational
injuries, and since injury/fatality rates at nuclear plants are generally lower than the
average rates at industrial sites, operational-related nonradiological impacts at the
Allens Creek site are SMALL.

9.3.3.3.10 Radiological Health
As the Allens Creek site is not located in the vicinity of existing radiological operations,
sources of radiation exposure to site preparation and construction workers are limited
to those sources introduced by the new plant. The radiological impact on construction
workers at the Allens Creek site is no more than that at the STP site; therefore, it is
concluded that the radiological impact on construction workers is SMALL.
Plant locations at the Allens Creek site are capable of maintaining the required
exclusion zone and meet low-population zone requirements. Therefore, impacts to
offsite receptors would be minimal.
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Radiological impacts of plant operation occur through exposure pathways from
releases and direct radiation from the plant, and can be viewed as dose to public
receptors, occupational receptors, and other biota. The Allens Creek site is located
adjacent to and would discharge cooling water blowdown to surface waters. However,
discharges will be within regulatory limits which assure that the radiological impact is
SMALL. The Allens Creek site is also located in the area of groundwater used for
potable uses and agricultural irrigation. The valuable groundwater aquifers are
generally deep and would not be impacted by plant operation.
The Allens Creek site is located near existing agricultural operations, and potential
radiological releases could impact these foodstuffs. Because liquid releases will be
maintained within regulatory limits, dose rates would generally be less than 1 mrem/yr
at the site boundary (Reference 9.3-13).
Plant locations at the Allens Creek site are capable of maintaining the required
exclusion zone and meet low-population zone requirements. Radiation doses to
members of the public from current operation of nuclear power plants have been
examined from a variety of perspectives, and the impacts were found to be well within
design objectives and regulations in each instance (Reference 9.3-13). Therefore,
radiological impacts to public receptors are SMALL for the Allens Creek site.
Additionally, NUREG-1437 examines radiological impacts to occupational receptors
and concludes that occupational radiation exposure is of SMALL significance.

9.3.3.3.11 Impact of Postulated Accidents
As site specific meteorology data is not available for the alternate sites, a general
analysis of the impacts of postulated accidents is provided. NUREG-1437 contains a
thorough analysis of environmental impacts of accidents during operation. The
analysis assumes accident frequency based on regulatory controls ensuring the
plant’s licensing basis is maintained. The analysis concludes that the environmental
impacts from design-basis accidents are of SMALL significance for all plants
(Reference 9.3-13). Similarly, the analysis evaluated severe accidents and concluded
calculated impacts from atmospheric releases, fallout onto open bodies of water,
groundwater releases, and societal and economic impacts to be of SMALL
significance. Effective emergency planning can aid in mitigating the impacts of
accidents.
The Allens Creek site is not located in the immediate vicinity of residential areas. The
accident impacts at the Allens Creek site are SMALL.

9.3.3.3.12 Conclusion Regarding the Allens Creek Site
Impacts from the construction of a new nuclear power plant at the Allens Creek site
would generally be MODERATE, and impacts from the operation of a new nuclear
power plant at the Allens Creek site would generally be SMALL. Construction-related
environmental impact areas with predicted adverse impacts other than SMALL include
land use (both on-site and off-site areas), terrestrial and aquatic ecology, and
socioeconomics (demographic impacts to the host county and impacts to infrastructure
and community services). Operation-related environmental impact areas with
Alternate Site Analysis

9.3-87

Rev. 12

STP 3 & 4

Environmental Report

predicted adverse impacts other than SMALL include water use and socioeconomics
(physical impacts). Any adverse impact from the new plant is not predicted to have a
disproportionate effect on minority or low-income populations. As a result, the
predicted impacts at the Allens Creek site are equal to or greater than those at the
proposed STP site. Allens Creek was not considered environmentally preferable to the
proposed STP site.

9.3.3.4 Evaluation of Trinity 2 Site
The Trinity 2 site is an Alternate Site for the development of a new two-unit nuclear
power plant. The site is located in Freestone County, Texas, approximately 16.7 km
(10.4 mi) northeast of Fairfield, TX and approximately 40.1 km (24.9 mi) south of the
Malakoff site (ER Section 9.3.3.5). The cooling water source for the Trinity 2 site is the
Trinity River. The Alternate Site is a greenfield site located approximately 4.2 km
(2.6 mi) east of the existing Big Brown power plant. The proposed Trinity 2 site is not
presently owned by the applicants.
The following assumptions form the basis of the evaluation of impacts at the Trinity 2
site:
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Nearby reservoirs (Lake Fairfield to the west and Richland Chambers Reservoir to
the north) would not be available for use by the new plant given their current
capacities and use: Lake Fairfield serves as the cooling system for the Big Brown
Plant and a State Park is found at its southern shore; and the Richland Chambers
reservoir serves as the water source for Tarrant County, under the control of the
Tarrant County Water Control.
Either a new off-channel reservoir for cooling water (similar to that used at the STP
site) or a water storage reservoir to support cooling towers would be created off of
Tehuacana Creek to support plant operating needs. Area topography could
support up to a 1,700-acre reservoir, whose construction has been evaluated for
purposes of comparing project impacts across the preferred and alternate sites.
However, note that plant design layouts, including specific reservoir size and
location, have not been completed for any of the alternate sites.
While the plant would use a closed cycle cooling system, plant design at this site
is not final and the potential exists to use either cooling towers or a cooling water
reservoir to assist in heat load dissipation. Therefore, potential impacts from
cooling towers are also evaluated for this site.
Cooling water discharge would be returned to the Trinity River downstream of the
intake location.
Detailed transmission routing analyses were not conducted for the alternate sites;
potential land use impacts from transmission line routing are based on combined
and approximate distances to three nearest 345kV lines.
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9.3.3.4.1 Land Use Including Site and Transmission Line Rights-of-Way
Land use impacts associated with plant construction include both impacts to the site
and immediate vicinity and impacts to offsite areas such as transmission, cooling water
intake and discharge pipelines, and transportation rights-of-way (e.g., road and rail).
Construction of a new nuclear power plant would include clearing, dredging, grading,
excavation, spoil deposition, and dewatering activities. The impacted area would be
approximately 800 acres for the main power plant site (major structures including
switchyard), which would largely be focused in one central location; and 1,700 acres
(surface area) for a cooling water reservoir. Impacts would also be realized near the
surface water withdrawal and discharge locations used for cooling water makeup.
Approximately 150 acres per unit (in the immediate site area) and 1,700 acres for the
cooling water reservoir (for a total of 2,000 acres) would be permanently impacted.
The remaining acreage would be temporarily impacted and reclaimed to the extent
possible following construction.
Other area land use impacts would result from construction of housing and other
infrastructure in support of a construction workforce. It is predicted that the majority of
this expansion would occur near existing communities, and a significant land use
impact is not expected to occur.
In 2007, approximately 71% of total land acreage in Freestone County was devoted to
farming, including 1,473 farms and ranches covering 399,584 acres. Of this, 236,291
(59%) were devoted to pasture (permanent pasture and rangeland other than cropland
and woodland pasture), 80,055 acres (20%) to cropland, and 74,191 acres 1(9%) to
woodlands. The remaining farmland (9,047 acres) is devoted to farmsteads, buildings
for livestock, ponds, roads, and wasteland (Reference 9.3-9). Beef cattle, hay, fruits,
vegetables, melons, pecans, and corn were the chief agricultural products. Based on
ecology maps, current cover in the site area appears to be a mix of post oak woods,
improved pasture, and rangeland (Reference 9.3-25).
The region surrounding the proposed site is mostly rural consisting of undeveloped
agricultural property with surface lignite mining operations to the west. Land use in the
immediate site area appears to be a mixture of forest and open fields/grasslands,
based on Google Earth imagery (Reference 9.3-51). Onsite drainages include Big
Brown Creek, Tehuacana Creek, and Rock Springs. There also appears to be active
oil and gas activity in the area. More than 263,851,000 cubic feet of gas-well gas were
produced in the county in 2004 (Reference 9.3-52).
As specific site locations and plant design layouts have not been finalized, specific
acreage impacts cannot be determined for the sites under consideration. However,
the following presents the general land uses for an area approximately 2,000 acres in
size at the Trinity 2 site where the main plant site and reservoir could be located. The
acreage estimates are combined for both site and reservoir areas, and based on
percentage breakouts from Google Earth imagery using best professional judgment
(Reference 9.3-51).

Alternate Site Analysis

9.3-89

Rev. 12

STP 3 & 4

Environmental Report

Land Cover Class

Area (acres)

Percentage of Site

350 (including 80
acres of high quality
forested wetlands)

18%

1,600

80%

Developed areas (roads, drill pads)

30

1%

Water resources/freshwater ponds

20

1%

Forested

Open land/grasslands

Additional information pertaining to wetlands is found in Section 9.3.3.4.5 (Aquatic
Ecology).
Additional acreage (up to several hundred acres) that would be required for
construction activities (e.g., laydown areas) also includes a mixture of forest and open
fields, although cleared land would be used to the greatest extent possible. However,
the impact on this acreage would be temporary. Following construction activities,
impacted areas without constructed buildings or transportation infrastructure would be
reclaimed to the greatest extent feasible.
Project construction would have a long-term impact on the current uses of pasture
land, which would change to industrial use, and on any oil and gas activity in the site
area. However, much of the proposed power plant site area has already been cleared
and there is other industry in the area. Onsite impacts from construction of the power
plant and potential reservoir at the Trinity 2 site would be SMALL to MODERATE,
depending on the final size of the reservoir and the extent to which undisturbed
(primarily forested) lands are affected.
Specific routing of transmission lines has not yet been identified, but rough estimates
of requirements for new transmission lines have been developed. The feasibility of
using existing infrastructure is dependent on the available capacity remaining in the
system. If sufficient capacity is not available, either existing rights-of-way would be
expanded to accommodate additional transmission lines or new rights-of-way would
be obtained and transmission lines constructed. Expansion of existing rights-of-way is
expected to result in small environmental impacts while construction in new rights-ofway could result in moderate impacts.
The proposed site is approximately 5 miles east of the Big Brown power plant where
multiple 345kV connections exist. New rights-of-ways (ROW) would be needed to get
to the Big Brown plant. Based on 5 miles of corridor and a 200-foot width, installation
of new lines would impact approximately 120 acres. Once at the Big Brown Plant, it is
assumed that the lines could parallel the existing ROW (with potential need for
expansion). The use of lands that are currently used for timber production or forest
would be altered. Trees would be replaced by grasses and low-growth ground cover.
Construction of the transmission lines would be expected to comply with all applicable
laws and regulations, permit requirements, and use of best construction practices.
Given this and the short distance to the interconnection point, construction impacts to
offsite land use would be SMALL.
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Impacts associated with construction of pipelines to deliver plant cooling water to the
reservoir/plant site and transportation rights-of-way (both road and rail) would also be
realized at the Trinity 2 site. The following are estimates of the length of new pipeline,
rail, and road rights-of-way to be constructed at each site.





Rail: 19.5 miles, 120 acres (based on 50-foot ROW width)
Cooling water intake/discharge (4 miles) from/to the Trinity River and new
reservoir, 36 acres (based on 75-foot ROW width)
Access road: 3 miles of new construction, 27 acres (based on 75 foot ROW width)

Additional transportation volume also could require the expansion of some existing
local roads. Shift schedules could be planned so that shift changes at the co-located
facilities would not coincide with each other. Impacts from constructing road access to
the site would be small.
Construction at the proposed pipeline corridors would have temporary, minor effects
on land use during actual construction due to trenching, equipment movement and
material laydown. The ability to use current lands for their existing uses (cattle
ranching, gas production), along each of the proposed pipeline corridors would be
temporarily lost during construction. Direct and indirect impacts of construction from
the proposed transportation infrastructure would be similar to those for the proposed
plant: a loss of some existing pasture land and range land depending on their locations.
Construction of any proposed project related transportation infrastructure requiring
compliance with any regulations would be coordinated with the appropriate county as
deemed necessary. Note that the Trinity 2 site has the highest acreage requirements
that would be affected by construction of a new rail spur (120 acres) compared to the
other sites. However, this acreage is still very small as compared to the potential
acreage required for a new reservoir.
In summary, offsite impacts from transmission line construction and transportation
infrastructure, which would affect an estimated 285 acres of land, are predicted to be
SMALL at the Trinity 2 site.
Operational impacts to site land use would include a permanent change in land use of
2,000 acres of land for the power plant site and reservoir – that would be generally
unusable for other purposes. The proposed change would be a change from current
land use at the site; however, it would also be somewhat compatible with other land
uses in the area since the site is located just east of the existing Big Brown coal plant
and lignite mining operations.
In addition, operational impacts to the site and immediate vicinity would include
maintenance operations on existing structures and would be small and temporary in
nature.
Operational impacts of transmission lines result primarily from line maintenance, and
include right-of-way vegetation clearing, transmission line maintenance, and other
normal access activities. To ensure power system reliability, the growth of tall
Alternate Site Analysis

9.3-91

Rev. 12

STP 3 & 4

Environmental Report

vegetation under the lines must be prevented to avoid physical interference with lines
or the potential for short-circuiting from the line to the vegetation. Additional right-ofway acquisition and development would not normally be required as part of plant
operational activities. Maintenance activities would be limited to the immediate rightof-way and would be minimal. New transmission corridor would not be expected to
permanently affect agricultural areas but would have potential to impact residents
along ROW. Corridor vegetation management and line maintenance procedures
would be established by transmission service provider. Given rural setting and low
population density along transmission corridors, operational impacts to land use along
ROWs would be SMALL.
Other offsite land use impacts as a result of plant operational activities would be
minimal, temporary, and limited in the area impacted. Such activities could include
pipeline, road, and rail maintenance and auxiliary building maintenance. It is likely that
most lands above the proposed water intake and discharge pipelines and related areas
of construction could continue to be used for ranching, farming and any passive uses.
Any existing or future subsurface activities (e.g., gas drilling or mining) would not be
possible in the immediate utility corridor once the utilities were installed. The proposed
transportation infrastructure could result in the loss of a small amount of ranch land,
pasture land and forested land on the proposed plant site and in areas where access
roads and a rail spur would be needed.
In summary, land use impacts at the site and immediate vicinity from plant operation,
including the new reservoir, are predicted to be SMALL; and impacts from transmission
line maintenance and transportation infrastructure maintenance are predicted to be
SMALL.

9.3.3.4.2 Air Quality
Air quality impacts associated with plant construction include both impacts from the
construction activities themselves and transportation impacts from workers commuting
to the worksite. Construction activities would require obtaining Federal, state, and/or
local permits and approvals prior to beginning activities, including a preconstruction air
permit from the TCEQ (Reference 9.3-10). The air permits would ensure both
construction and operational emissions would conform to the Texas State
Implementation Plan and would not challenge state efforts to achieve or maintain
compliance with the NAAQS (Reference 9.3-11).
Air quality impacts from construction activities are similar to those for any large-scale
construction effort and consist of fugitive dust emissions, emissions from equipment
and machinery, and emissions from concrete batch plant operations. Fugitive dust
emissions can be controlled through use of water sprays and postponing certain
activities during windy conditions. Equipment emissions can be controlled through
equipment inspections and regular maintenance. Concrete batch plant operations
would employ equipment emissions controls to minimize air quality impacts. Specific
mitigation measures would be identified in the Construction Environmental Controls
Plan, which implements TCEQ requirements and would be prepared before project
construction. The Construction Environmental Controls Plan would also contain
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environmental management controls strategy to minimize emissions from construction
activities and equipment. In total, air quality emissions from construction activities
would be small and temporary and can be mitigated to minimize any resulting impacts.
Air quality impacts would also result from the construction workforce commuting to the
worksite. Vehicular emissions would increase as a result of the action. It is unlikely
that air quality would be noticeably degraded beyond the immediate site vicinity. Air
quality impacts would be more detrimental in areas already exceeding the NAAQS for
criteria pollutants. Texas has no nonattainment areas for carbon monoxide, nitrogen
dioxide, ozone (1-hour), sulfur dioxide, particulate matter (less than 2.5 micrometers
[PM2.5]), or lead. Part of El Paso County, Texas is in nonattainment for particulate
matter (less than 10 micrometers [PM10]); however, this county is in the extreme
western portion of the state and is not located near the Trinity 2 site. The Dallas-Fort
Worth area holds non-attainment status for ground-level ozone under the 8-hour
standard. Counties affected under this status include Collin, Dallas, Denton, Ellis,
Johnson, Kaufman, Parker, Rockwall, and Tarrant (Reference 9.3-12).
As the Trinity 2 site is located outside of the affected counties and vehicular
transportation is not expected to significantly increase across the affected counties as
a result of the construction activities, impacts are expected to be SMALL.
Air quality impacts associated with plant operation include both impacts from the plant
operational activities themselves and transportation impacts from workers commuting
to the plant. Operating activities would require obtaining Federal, state, and/or local
permits and approvals prior to beginning activities.
Air quality impacts from operational activities result from releases of heat and moisture
to the environment from cooling operations and emissions from the operation of
auxiliary equipment. A closed-cycle cooling system will be used for Trinity 2, using
either cooling towers or a cooling water reservoir. Thermal discharges resulting from
these systems will be to the reservoir and/or to the atmosphere.
Cooling tower operation often results in drift, or the transport of residual salts and
chemicals through water droplets carried out of the cooling towers. Based on a review
of the measurements of deposition of draft from nuclear power plants (Reference 9.313), measurements indicate that, beyond about 1.5 km (1.0 mi) from nuclear plant
cooling towers, salt deposition is not significantly above natural background levels.
Additionally, no instances of nuclear power plant cooling tower operation resulting in
measurable productivity losses in agricultural crops or measurable damage to
ornamental vegetation have been identified (Reference 9.3-13).
Auxiliary equipment may also be operated on an intermittent basis. Auxiliary
equipment emissions can be controlled through equipment inspections and regular
maintenance. Small amounts of ozone and smaller amounts of oxides of nitrogen are
produced by transmission lines (Reference 9.3-14). Production of ozone and oxides
of nitrogen are insignificant and does not measurably contribute to ambient levels of
those gases (Reference 9.3-13). In total, air quality emissions from operational
activities would be small and can be mitigated to minimize any resulting impacts.
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Air quality impacts would also result from increased emissions from the workforce
commuting to the plant. However, as the Trinity 2 site is located outside of the affected
counties in non-attainment for criteria pollutants, and vehicular transportation is not
expected to significantly increase across the affected counties as a result of plant
operation, impacts are expected to be SMALL.

9.3.3.4.3 Hydrology, Water Use, and Water Quality
Water-related impacts associated with plant construction include both water use
impacts and water quality impacts and are consistent with those caused by typical
large-scale construction projects. Construction activities would require obtaining
Federal, state, and/or local permits and approvals prior to beginning activities.
STPNOC estimates that groundwater would be used at a peak or maximum rate of
approximately 1,200 gpm (ER Section 2.3.1.2.6) during construction with normal
demands being much less than maximum use. Groundwater would be used during
construction for personal consumption and use, concrete batch plant operation,
concrete curing, cleanup activities, dust suppression, placement of engineered backfill,
and piping hydrotests and flushing (ER Section 2.3.1.2.6).
In summary, due to the relatively small water quantity requirements and the availability
of groundwater or imported water, the sites will have a SMALL impact on water use for
construction activities.
Water quality impacts from construction activities would primarily result from erosion
and stormwater effects, and activity mitigation requirements would be stipulated
through TPDES permits obtained for the action. Standard best management practices
could be implemented to minimize the impacts of erosion and stormwater runoff. Any
wastewater discharges from construction activities would be regulated and would
require obtaining TPDES or other discharge permits. Regulated discharges would not
be expected to significantly impact local drainages or other surface water bodies.
Additionally, significant hydrological alterations are not anticipated at the Trinity 2 site.
Therefore, impacts to water quality will be SMALL.
Water-related impacts associated with plant operation include both water use impacts
and water quality impacts. Plant operation would require obtaining Federal, state,
and/or local permits and approvals prior to beginning activities.
Plant operational activities consume water through plant cooling and personal
(sanitary) uses. Overall use of water is dominated by plant cooling uses for wet-cooled
plants. A closed-cycle cooling system will be used for Trinity 2, using either cooling
towers or a cooling water reservoir. The assumed maximum plant cooling design
consumption for a two-unit plant is 50,000 acre-ft/yr (31,000 gpm, 69.1 cfs). The
necessary water rights for this cooling water requirement from the Red River are not
presently owned by STPNOC and would need to be acquired. Unappropriated flows
are available for a new application 25-50% of the months (Reference 9.3-22). Active
industrial, irrigation, and mining uses were considered as potentially available for water
rights sale/transfer – municipal/domestic, hydroelectric, navigation, recreation,
recharge, and storage uses were not considered viable water rights for sale/transfer.
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At present, there are 475 water rights owners in the Trinity Basin that are industrial,
irrigation, or mining uses totaling 1,168,745 acre-ft/yr (Reference 9.3-23). Assuming
no unappropriated flows exist, the new plant would need to acquire 4.3% of these
existing water rights. Acquisition of these water rights would result in a SMALL to
MODERATE impact on water use for operational activities.
Cooling tower operations result in the concentration of dissolved solids in the water
stream, resulting from evaporation loss, which must occasionally be discharged and
replenished with freshwater. The discharged water (blowdown) would be of lower
quality than the source water. Cooling tower blowdown would be discharged to the
reservoir and/or the Trinity River as necessary. The concentration of total dissolved
solids in the cooling tower blowdown averages 500 percent of that in the makeup
water, a concentration factor that can be tolerated by most freshwater biota (Reference
9.3-13). Additionally, a TPDES permit would be required to discharge effluents, and
any unforeseen water quality impacts could be addressed during periodic permit
renewals.
Water quality impacts could also result from erosion and stormwater effects, and
activity mitigation requirements would be stipulated through TPDES permits obtained
for the action. Standard best management practices could be implemented to
minimize the impacts of erosion and stormwater runoff. Any wastewater discharges
from operational activities would also be regulated and would require obtaining TPDES
or other discharge permits.
Therefore, due to the regulatory conditions associated with the operational activities,
impacts to water quality will be SMALL.

9.3.3.4.4 Terrestrial Resources Including Threatened and Endangered Species
For the Trinity 2 site, it is assumed that construction of two units and a reservoir would
disturb up to 2,000 acres of land, with approximately 300 acres required for permanent
structures and facilities including plant footprint and support buildings, and switchyard;
and up to 1,700 acres for a new reservoir. This is exclusive of the land required for
development of transmission lines, water pipelines, rail or road access, which are
estimated to impact an additional 285 acres. All acreage not containing a permanent
structure would be reclaimed to the maximum extent possible.
Freestone County covers 888 square miles of coastal plain upland; the area is
timbered where the eastern half (where the site is located) includes almost every
variety of oak, hickory, and walnut; there is a also scattering of pine groves on the
western bank of the Trinity River, which provides drainage for the entire county, with
the exception of a small area in the southwest, where runoff finds its way to the
Navasota River (Reference 9.3-52). The Trinity 2 site is located in the East Central
Texas Plains in the Southern Post Oak Savanna ecoregion. This ecoregion consists
mostly of hardwoods. Current land cover is a mix of post oak woods, improved pasture,
and rangeland, with some invasive mesquite (Reference 9.3-25).
Impacts to terrestrial ecology are estimated based on satellite imagery and information
in the general literature for the site and vicinity.
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Current land use in the immediate site area appears to be a mixture of forest and
fields/grasslands. The site sits just east of Lake Fairfield and the Big Brown power
plant and lignite mine. There also appears to be active oil and gas drilling in the area.
Onsite drainages include Tehuacana Creek, Big Brown Creek and Rock Springs.
Construction of the new plant and reservoir would affect up to 2,000 acres of land that
currently includes forest (estimated at 350 acres, including 80 acres of high quality
forested wetlands), pasture land (estimated at 1,600 acres), and surface water
resources (intermittent streams, ponds and associated habitat – estimated at 30
acres), resulting in the permanent loss of this habitat. The remaining 20 acres
(estimate) contain oil and gas drilling operations. Of the 300 acres permanently
impacted at the power plant site, approximately half would include previously cleared
land (140 acres) and half (160 acres) would include forested lands. Construction of
the rail spur would affect an additional 120 acres or more, depending on the final
routing. Consideration would be given to avoiding possible conflicts with natural areas
where sensitive environmental resources may be present.
Other temporary impacts from plant construction, such as erosion and dust generation,
would be temporary and typical of large construction projects. These impacts could be
mitigated using standard industrial procedures and best management practices.
Standard practices, such as silt fences to control sedimentation and water sprays to
limit dust generation, would protect ecological resources in the site vicinity.
Based on a review of threatened and endangered species databases generated by the
TPWD and USFWS, Federally protected species that could occur in Freestone County
include three birds (interior least tern, piping plover, whooping crane – USFWS listing),
one amphibian (Houston toad), and two plants (large fruited sand-verana and
Navosota ladies’ tresses). Additional State listed (threatened) terrestrial species
include: five birds (American peregrine falcon, bald eagle, and peregrine falcon which
are delisted Federal species; Bachman’s sparrow, and wood stork); and two reptile
species (Texas horned lizard and Timber/Canebrake rattlesnake) (Reference 9.3-53).
Table 9.3-6 provides a complete listing of Federal and State protected species in
Freestone County with their listing status and common and scientific names. No
critical habitat or other sensitive habitats have been identified in the site area, although
portions of the Trinity River and Tehuacana Creek include priority bottomland
hardwood habitat (as classified by the USFWS) because of their high habitat resource
value, particularly for waterfowl. The site area, particularly along Tehuacana Creek
heading towards the Richland Chambers Reservoir, also contains excellent deer and
wild turkey habitat, as well as gray squirrel habitat (because of the sizeable high quality
bottomland hardwood habitat present) (Reference 9.3-27).
In addition, the Richland Creek WMA lies seven miles to the north of the site. Named
for Richland Creek, a tributary to the Trinity River which flowed through the property
prior to the construction of the Richland-Chambers Reservoir, the Richland Creek
WMA was created to compensate for habitat losses associated with the construction
of the reservoir. Its mission is to develop and manage populations of indigenous and
migratory wildlife species and their habitats. The area lies almost entirely within the
Trinity River floodplain and include high productive bottomland soils that support a
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wide variety of bottomland and wetland dependent wildlife and vegetation
communities. Cedar elm, sugarberry, and green ash dominate the bottomland
hardwood forest communities, which serve as nesting and brood rearing habitat for
many species of neotropical birds. The area has numerous marshes and sloughs,
which provide habitat for migrating and wintering waterfowl, wading birds and shore
birds (Reference 9.3-54). The Site also lies just east of Fairfield Lake State Park.
Natural features of the park include woods of oak, hickory, cedar and elm; and wildlife
that includes osprey, bald eagles (November through February), white-tailed deer,
raccoons, foxes, beaver, squirrels and armadillos (Reference 9.3-55).
Other terrestrial species of concern that are considered rare but with no regulatory
status in Freestone County include: one bird (Henslow’s sparrow); two mammals
(plains spotted skunk and southeastern myotis bat); one reptile (Texas garter snake);
and two plant species (Chapman’s yellow-eyed grass, Rough-stem aster) (Reference
9.3-53).
Field surveys would be conducted for threatened and endangered aquatic species as
part of the permitting process prior to any clearing or construction activities at the site,
in the proposed reservoir area, and along associated transmission and transportation
(e.g., rail spur) corridors. In addition, construction-related land clearing and reservoir
development would be conducted according to federal and state regulations, permit
conditions and established best management practices. This would include
consultation with the appropriate resource agencies and development of appropriate
mitigation measures where required to minimize potential impacts to sensitive
resources.
In terms of habitat loss from constructing a new nuclear power plant and reservoir, the
impacts to terrestrial resources, including threatened and endangered species would
be SMALL in the area of the facility footprint, and MODERATE to LARGE at the
reservoir location, based on the potential for impacting 350 acres of forested land,
including high quality bottomland hardwood habitat, and the total number of protected
species that could potentially occur in the area.
Although the most direct route would be used between transmission corridor
terminations, consideration would also be given to avoiding possible conflicts with
natural areas where sensitive environmental resources may be present. Given the
short transmission corridor between the Trinity 2 site and the Big Brown Plant site, and
the fact that construction impacts would be temporary, impacts to terrestrial resources
from construction of transmission lines would be SMALL. In addition, land clearing
associated with construction of the makeup water intake line to the river could result in
short-term displacement of species within that corridor.
As noted previously, it is assumed that the proposed new units would employ a closedcycle cooling system that would potentially use cooling towers. Impacts to terrestrial
resources that may result from operation of two new nuclear units include those
associated with cooling tower drift and bird collisions. The principal environmental
concern with cooling tower drift impacts is related to the emission and downwind
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deposition of cooling water salts. Salt deposition can adversely affect sensitive plant
and animal communities through changes in water and soil chemistry.
The impacts of cooling tower drift on crops, ornamental vegetation, native plants, birds,
shoreline habitat and protected species were evaluated previously in NUREG-1437
(Reference 9.3-13) and found to be small for all plants, including those with multiple
cooling towers of various types. Measurements indicated that, beyond about 1.5 km
(1.0 mi) from nuclear plant cooling towers, salt deposition is not significantly above
natural background levels. Additionally, no instances of nuclear power plant cooling
tower operation resulting in measurable productivity losses in agricultural crops or
measurable damage to ornamental vegetation have been identified (Reference
9.3-13).
Given the small area of impact expected from drift, the absence of critical habitat in the
site area, and the fact that most of the site area has been previously cleared, ecological
impacts from cooling tower drift during plant operation at the Trinity 2 site would be
SMALL.
In addition, creation of a new reservoir to support plant operation would provide new
habitat for birds/fowl that would not be adversely affected by plant operation.

9.3.3.4.5 Aquatic Resources Including Threatened and Endangered Species
Major aquatic resources in the site area include the Trinity River and Lake Fairfield (two
miles west of the site); local drainages include Tehuacana Creek, Big Brown Creek and
Rock Springs Branch. Lake Fairfield is a 2,100-acre lake (approximate surface area)
warmed by the Big Brown generating station and is a popular recreational fishing spot,
hosting numerous fishing tournaments each year. Popular catches include catfish,
largemouth bass, red drum, carp, freshwater redfish, and other varieties (Reference
9.3-55). Because the proposed nuclear plant would use a different reservoir for cooling
and would be located two miles from Lake Fairfield, no impacts from construction of
nuclear power facilities on Lake Fairfield aquatic resources are expected.
Impacts on the aquatic ecosystem from construction of a new nuclear power plant at
the Trinity 2 site would be associated primarily with construction of the new cooling
water storage reservoir, which would flood portions of Tehuacana Creek and Big
Brown Creek; construction of intake and discharge structures on the Trinity River; and
potential stream crossings by the proposed new rail line, access road and transmission
lines. The most significant environmental impacts would be from creation of the new
reservoir which would inundate the natural habitat along Tehuacana Creek and a
portion of Big Brown Creek and other smaller tributaries in the area. Big Brown Creek
begins three miles southwest of Fairfield in central Freestone County and runs
northeast thirteen miles to its mouth on Tehuacana Creek, four miles east of Fairfield
Lake. Big Brown Creek dammed in its middle reaches to form Fairfield Lake. It
crosses rolling prairie with local shallow depressions, surfaced by clay and sandy
loams that support hardwoods, mesquite, conifers, and grasses. The area is used
primarily for dry-land farming (Reference 9.3-52). Tehuacana Creek originates in
Tehuacana in northeastern Limestone County and flows northeast for 42 miles to its
mouth on the Trinity River. The terrain through which the creek passes is generally flat
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with local shallow depressions surfaced by clay and sandy loams that support watertolerant hardwood, conifers, and grasses (Reference 9.3-52).
Inland fisheries stream surveys have not been identified for the Tehuacana Creek, Big
Brown Creek or Rock Springs Branch. Tehuacana Creek and its major tributaries have
been reported as having intermittent flow conditions with some small permanent
potholes occurring in the lower reaches. The fishery resource is limited to small
potholes except during seasonal flows. The lower portions of this resource are
affected by channel degradation. Fish species present are reported primarily as
catfish. (Reference 9.3-27) The 2002/2007 Texas Water Quality Inventory identifies
Tehuacana Creek as an unclassified water body that fully supports aquatic life use and
fish consumption use (Reference 9.3-56).
In addition to the local drainages, small isolated ponds were identified along Big Brown
Creek. Given the level of disturbance found in the proposed power plant area, the total
wetland acreage is estimated to be low, and the majority of wetlands appear to be
found primarily along the Trinity River. No digitized wetlands maps are available for
the site area; however, dated (1988) hard copy wetland maps of the Young (1988) and
Yard (1980) Quads were reviewed. Within a 2,000-acre area that would include the
potential reservoir location, wetlands appear to be mostly limited to the northern portion
of the reservoir area, which includes several forested wetlands, with several small
freshwater ponds also scattered in the north. Total acreage is estimated at 100 acres,
including 80 acres of high quality forested wetlands. Approximately 15 of these 100
acres (10 acres of high quality forested wetlands) appear to be located in the proposed
plant location area. A detailed wetlands assessment and study will be required in order
to obtain the appropriate permits from the USACE to construct the reservoir
(Reference 9.3-4).
The proposed project could result in localized, direct, and adverse construction
impacts to wetlands. Filling in or modifying portions of wetlands, if avoidance is not
feasible, would permanently alter hydrologic function and wetland vegetation and
result in direct habitat loss. Potential habitat degradation of wetlands and waters
downstream could also occur if flow to adjacent areas is reduced. Construction
impacts would be mitigated by minimizing areas disturbed and preventing runoff from
entering wetlands during construction. Mitigation for wetland loss would also likely be
required but the exact amount is not known at this time.
Construction activities for new cooling water intake and discharge structures in the
Trinity River include: dredging, construction of cooling towers and onsite impacts on
water sources, and pipeline construction. Aquatic species richness within the Trinity
River, downstream of Dallas, has improved significantly over the past several decades.
The change since 1972-74 is a likely consequence of improvements in water quality,
particularly improvements in the quality of discharges from wastewater treatment
plants in the Dallas-Fort Worth area. The USGS conducted fish-community surveys
on the reach at Trinity River downstream from Dallas (above the proposed plant site)
during 1993-95. A cumulative total of 25 species of fish were collected in this reach
during the three-year period. Several game species were collected including
largemouth bass, white crappie, and white bass. Two darter species, bigscale
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logperch and slough darter, also were collected. The presence of these indigenous
species suggests a return of this reach to a more natural condition. Other species
frequently collected included those characteristic of warm-water southeastern
streams—alligator, spotted, and longnose gars and flathead, blue, and channel catfish
(Reference 9.3-57).
Dredging should be localized and while it would result in increased turbidity, the effects
would be temporary and dredging operations would be in compliance with the USACE
and State water quality requirements so that long-term water quality is not degraded.
Construction of the trenches for the intake and discharge pipelines from the water to
the site could lead to temporary soil erosion and increased turbidity in any onsite water
sources. All construction impacts from construction related to cooling towers and
onsite impacts on water resources (e.g., from dewatering effluent and runoff), such as
erosion and sedimentation into the water resources, could be mitigated using standard
industrial procedures and best management practices. Pipeline construction impacts
would be temporary and would also incorporate best management practices. Pipes
would be buried, so there would be no permanent alteration of water flow patterns in
the floodplain.
Based on a review of threatened and endangered species databases generated by the
TPWD and USFWS, there are no protected aquatic species within Freestone County
(host county of the Trinity 2 site). State protected species in Freestone County include
the threatened alligator snapping turtle which has the potential to occur in the site area
(see also Table 9.3-6).
Field surveys would be conducted for threatened and endangered aquatic species as
part of the permitting process prior to any clearing or construction activities at the site,
in the proposed reservoir area, and along associated transmission and rail spur
corridors. In addition, construction-related land clearing would be conducted
according to federal and state regulations, permit conditions and established best
management practices.
In summary, impacts from construction of a new reservoir would affect a large area (up
to 1,700 acres). The affected drainages are assumed to be intermittent with limited
aquatic resources and no Federally protected threatened or endangered species are
present. A state threatened species may be present and high quality wetlands would
also be impacted. With respect to onsite impacts from construction of the nuclear
power plant facilities, much of the immediate site area has already been disturbed and
existing aquatic resources are limited. Construction impacts would be temporary and
incorporate best management practices. Given this, impacts to aquatic resources,
including wetlands and threatened and endangered species, from construction of
nuclear power facilities at the Trinity 2 site would be SMALL at the power plant site,
and MODERATE at the reservoir location.
Potential impacts from plant operation are similar to those discussed for the Red 2 site
(see discussion for Red 2, ER Section 9.3.3.2.5). In summary, potential impacts to
aquatic resources from plant operation primarily include those from water intake (i.e.,
impingement and entrainment), and discharge of heated effluents (heat shock).
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Additional concerns could include: physical changes to aquatic systems from storm
water collection, and accumulation of contaminants in sediments or biota and thermal
plume barrier to migrating fish.
Final design of intake and discharge systems will consider potential impacts on aquatic
organisms under EPA regulations implementing Section 316(b) of the CWA. Use of a
cooling water reservoir or cooling towers is a mitigation measure for reducing impacts
from impingement and entrainment; they use relatively smaller volumes of makeup
water in comparison to once-through cooing systems. Characteristics of thermal
discharge into the river also would be reduced through use of a cooling tower or
reservoir system. It is assumed that system designs at each site would use intake and
cooling tower designs that would minimize operations impacts to aquatic resources,
including threatened and endangered species. The potential for environmental
impacts to aquatic resources, including threatened and endangered species, from
nuclear power facility operations at the Trinity 2 site, would be SMALL.

9.3.3.4.6 Socioeconomics
This section addresses impacts from the projected in-migrating population on the
region and on local populations at the Trinity 2 site. Specifically, the evaluation
considers potential physical impacts and impacts to demography, local economy, tax
revenues, housing, public services, education, recreation, and transportation and
identifies those notable community characteristics that would be impacted at a given
site. The preferred and alternative sites currently meet the population requirements of
10 CFR 100. The population distribution near each site is low with typically rural
characteristics.
Using the same assumptions as used in the evaluation of the STP site in ER Section
9.3.3.1.6, and applying the same in-migrating population totals to the two-county area
for Trinity 2 as were applied to the STP site, construction of the two nuclear units at the
Trinity 2 site would result in a total in-migrating population of 5,866 persons (workers
and families) into Freestone County, including 2,077 workers; and a total in-migrating
population of 2,118 persons (workers and families) into Anderson County, including
750 workers.
Some of the key assumptions used in the analyses for all of the sites are provided
below for easy reference:





50% of the peak construction workforce will in-migrate (3,405 workers) to the site
region
80% of these workers bring their families (3.28 average family size)
Socioeconomic impacts will be most evident in a two-county area, where 83% of
the in-migrating workforce and their families are expected to reside, with the
following split: 61% will reside in the site host county and 22% will reside in an
adjacent county. Note that these percentages are consistent with the breakout of
the current operations workforce at STP.
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The remaining 17% of in-migrating workers will be distributed across other counties
in the region, where the expected influx in each county represents a very small
percentage of that county’s population and impacts would be expected to be
SMALL.

While the Trinity 2 site is in a rural, low population area, the surrounding counties within
potential commuting distance had a total employed workforce population in 2000 of
158,273 (Reference 9.3-58) which should be adequate from which to draw 50% of the
estimated construction workforce as daily commuters to the site.
Physical Impacts
Physical activities from construction activities include noise, odor, vehicle exhaust,
vibration, shock from blasting, and dust emissions. These have been described in
more detail for the Red 2 site (ER Section 9.3.3.2.6) and are expected to be similar for
Trinity 2 which is also a greenfield site. In summary, construction activities would be
temporary and occur mainly within the boundaries of the site. Offsite impacts would
represent small incremental changes to offsite services supporting the construction
activities. Note that in the case of the Trinity 2 site, development at the site would add
air and noise emissions to existing air and noise emissions associated with the nearby
Big Brown plant and lignite mining operations. However, because the Trinity 2 site,
although a greenfield site, is located in an industrial area, activities at both plants would
be in compliance with the necessary federal, state and local permits. Therefore, with
respect to physical impacts, impacts from construction activities, including potential
cumulative impacts, are expected to be SMALL.
Physical impacts from operation, as described for the Red 2 site (ER Section
9.3.3.2.6), are also applicable to the Trinity 2 site, with the exception of potential
impacts on aesthetics. With respect to aesthetics, any new units would be closed
systems that would likely include cooling towers. Visible plumes resulting from cooling
tower operation also could cause negative aesthetic effects. For the Trinity 2 site that
is already located in an industrial area (existing Big Brown coal plant and lignite mine)
that include smokestacks, additional towers for new reactors would not be expected to
significantly change the existing appearance of the site. The impacts would be
SMALL. It is also assumed that during plant layout, every effort would be made to
locate the towers in an area isolated from area view points to the maximum extent
possible.
Demography
Based on an estimated total in-migrating population of 9,616 into the multi-county
region, and a total in-migrating population of 5,866 and 2,118 into Freestone and
Anderson counties, respectively, the percent increases in population would be as
shown in Table 9.3-7. Potential increases in population during construction of the
proposed project within the multi-county region are also presented. The individual
impacts to each county would include an increase of 32.8% in Freestone County (host
county), and an increase of 3.8% in the adjacent (and more populated) Anderson
County. The potential impacts would be LARGE in Freestone County and SMALL in
Anderson County. Should the in-migrating population be more evenly distributed
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between the host and adjacent counties, the resulting population increase in the
combined two-county area would be 10.9%, or a MODERATE impact on the twocounty area. Finally, impacts to the multi-county region include a 2.5 percent increase
in population, or a SMALL impact on the region. Note that all impacts would be
temporary and are based on conservative 2000 U.S. Census Bureau population levels.
With respect to demography, the addition of two new units at Trinity 2 is assumed to
require an operations workforce of up to 600 employees (1,200 total, based on existing
workforce for STP Units 1 & 2). While part of the operational workforce at each site is
expected to relocate into the region, their numbers are small when compared to those
in-migrating for construction, and many could presumably occupy housing vacated by
construction workers. Assuming a small in-migrating operations workforce is evenly
distributed within in the region, the demographic impacts are expected to be SMALL
when compared to the total base population within the region for each site. Should the
majority of the in-migrating population choose to live in the two-county area
surrounding the site, the impacts would be MODERATE at Trinity 2, given its rural
location. A comparison to the estimated 2008 population for Freestone County
(18,923, a 5.9% increase), results in a slightly reduced percentage increase (31%);
however, the potential impacts to the host county would still be considered LARGE.
Factoring in the 2008 population for Anderson County (56,838), impacts to the twocounty area would remain just over 10%, and impacts would remain MODERATE.
Local Economy and Taxes
Impacts relating to the economy and taxes from construction of the Trinity 2 site would
be expected to be similar to those described for the STP and Red 2 sites. In general,
construction of two new units would result in direct construction jobs and increased
spending in the region by the workers and through the purchase of non-labor goods
and services to support construction; and plant induced increases to local tax receipts
are considered beneficial.
Similar to the conclusions reached for the STP site, impacts to the economy are
generally BENEFICIAL and would be expected to be LARGE in the host county
(Freestone) as the site of the construction and the county where most of the
construction labor force would reside. The magnitude of the positive economic impacts
would become more diffuse as a result of interacting with the larger economic base of
other counties. Given the rural area surrounding the Trinity 2 site and the absence of
a major metropolitan area within 50 miles of the site, impacts to the region would be
SMALL to MODERATE and BENEFICIAL.
Over the longer term, and applying the same assumptions as developed for the STP
site where 50% of the in-migrating workforce would migrate out following completion
of construction, impacts to the local area could be negative. Freestone County would
be the most affected county, based on the estimated distribution of the in-migrating
workforce (61% to Freestone County and 22% to Anderson County). STPNOC
concludes that the impacts of construction on the economy of the region would be
SMALL everywhere in the region, except Freestone County, where the impacts of an
in-migrating construction labor force and the negative impacts of the departing labor
force (upon construction of completion) could be MODERATE to LARGE impacts.
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Mitigation would be warranted. The same measures would be implemented as
described for the STP site.
With respect to potential construction impacts on taxes, STPNOC’s past experience at
existing STP Units 1 & 2 is that they have had a significant and beneficial impact on
the well being of the Matagorda County where STP Units 1 & 2 now reside. In
conclusion, given the rural location of the Trinity 2 site, the property tax base
represented by a new nuclear facility at the Trinity 2 site would be expected to
represent BENEFICIAL and LARGE impact to Freestone County and to local entities
within the county, and SMALL to MODERATE to the region (given the absence of a
major metropolitan area within 50 miles), and SMALL to the state of Texas.
With respect to social and economic impacts from operation, these would also be
similar to those described for the Red 2 site (ER Section 9.3.3.2.6). Socioeconomic
impacts of operation relate primarily to the benefits afforded to local communities as a
result of the plant's presence (e.g., tax plans, local emergency planning support,
educational program support). The continued availability (and potential expansion at
each nuclear site), and the associated tax base is an important feature in each host
county’s ability to continue to invest in infrastructure and to draw industry and new
residents.
One potential negative impact of developing the Trinity 2 site for a nuclear power plant,
however, is the inability to access mineral resources beneath the site if a future need
was identified. The Trinity 2 site is an area of potential and historic mineral
development (active lignite mining adjacent to the Trinity 2 site and evidence of oil and
gas drilling in the general site area). Acquisition of the Trinity 2 site for development of
nuclear power would require STPNOC to purchase the mineral rights, in addition to the
land, in order to protect plant operations from future subsurface disturbances.
However, this also means that any valuable resources found beneath the site (not yet
determined) could not be extracted to fulfill future needs (e.g., energy needs). In
addition, there is the potential that some active drilling operations/wells in the site area
would get displaced (or shut down) if the Trinity 2 site were selected. This could lead
to a loss of some jobs in the area from oil or gas exploration. However, it is assumed
that the owner would be able to plan for the loss of mineral rights, and workers could
find employment at the new plant (e.g., construction) or at other oil/gas exploration
locations. Overall, however, the net economic benefits from plant operation are
considered to be positive.
In summary, the economic impacts from operation of two nuclear units at the site would
result in BENEFICIAL and LARGE impacts, particularly to the local economies. The
impacts to the regional economies would be expected to be MODERATE at Trinity 2
where the new plant, along with the existing Big Brown plant, would play a significant
role in the regional economy.
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Infrastructure and Community Services
Transportation
The Trinity 2 site is located in eastern Freestone County, which is served by I-45,
US-84, and SH-75. The site is located approximately 11 miles northeast of I-45 which
provides primary access to the area. Roads closest to the sites FM Routes 488, 1124,
833, 2570, and 3285 which all access the Big Brown power plant and lignite mine
operations, as well as Fairfield Lake State Park, to the west and southwest of the
Trinity 2 site. Several smaller roads are found in the immediate site area, although
these are mostly private. A new road would need to be constructed to access the site,
most likely from the west from FM 2570 near the Big Brown power plant. Development
of the Trinity 2 site would add commuters, deliveries, and congestion to the existing
and significant workforce and delivery system associated with the nearby Big Brown
plant and lignite mining operation, as well as to recreational users of Fairfield Lake
State Park.
Given the rural nature of the site area, construction impacts on transportation,
especially considering potential cumulative impacts from commuting workforces at
both plants and recreational users of the state park, would be LARGE. Mitigation
measures for the access road and surrounding roads would be required, including the
widening of FM 2570 to accommodate the increased traffic. Other mitigation measures
might include installing traffic-control lighting and directional signage, creating two
entrances to the site to alleviate traffic at the primary plant entrance, shuttling
construction workers to and from the site, encouraging carpooling, and staggering
shifts to avoid traditional traffic congestion time periods.
Transportation impacts from operation at all sites would be significantly less than
construction since the operations workforce and daily plant deliveries would be
significantly less and the necessary road improvements to accommodate the
construction workforce would already have been completed. Some congestion could
still occur during shift changes, particularly at Trinity 2 given its proximity to the existing
Big Brown plant and lignite mining operations; however, the magnitude of impact is
expected to be SMALL through the help of mitigation measures such as vanpooling
and travel reduction incentives currently in use by the existing workforce. Future
general population increases likely will increase highway congestion at specific
locations; the magnitude of impact of new units at the Trinity 2 site on this service
degradation is likely to be SMALL to MODERATE and could require mitigation.
Recreation
Recreational facilities surrounding the Trinity 2 site include the Catfish Creek Gus
Engeling WMA, Richland Creek WMA and Richland Chambers Reservoir (north of the
site), and Fairfield Lake State Park. Fairfield Lake State Park is located closest to the
Trinity 2 site, at 2.5 miles southwest of the site. The Park encompasses 1,460 acres
on the southern end of Lake Fairfield, a 2,400-acre lake that supports a variety of water
activities including: swimming, boating, skiing, and fishing. Fairfield Lake is warmed
by the Big Brown power plant and attracts visitors from all over the state to enjoy the
warm water fishing opportunities. Tournaments are held every weekend from
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November through February. Other facilities available at the park include campsites
(with water and electricity and primitive), picnicking, lighted fishing pier and fish
cleaning facilities, boat ramps, playgrounds, a group dining hall, and an amphitheater.
A continuous 15 miles of trailways connect each end of the park and provide multi-use
access, including hiking, mountain biking, and equestrian use; there is also a 2-mile
nature trail and a mile of bird watching trail (Reference 9.3-59).
Given: (1) the close proximity of Fairfield Lake and State Park to the Trinity 2 site; (2)
the extensive recreational activities offered at the park; (3) the large number of
recreational users likely to visit the park annually; (4) the additional nearby operations
of the Big Brown power plant and lignite mine at the north end of the lake; and (5) the
fact that site access would likely require travel past the state park, impacts from
construction of a new nuclear facility at Trinity 2 would be expected to be MODERATE
to LARGE on Fairfield Lake State Park. Other recreational facilities, mostly to the north
of the site, are at a sufficient distance and impacts would be expected to be SMALL.
In addition to impacts on nearby recreational users from increased construction traffic,
the proposed site may also be visible to visitors at Fairfield State Park. However, given
that the proposed site is located in an industrial area that already includes a coal fired
power plant and lignite mining operations on the north end of the lake, it unlikely that
the construction impacts from a new nuclear facility 2.5 miles away would detract any
further from the experience of recreational users along Fairfield Lake than is already
being impacted by existing operations at the Big Brown plant and mining operations.
Housing
The impacts of plant construction on housing depend upon the number of workers
already residing in the study area and the number that would relocate and require
housing. As discussed previously, STPNOC estimates that approximately 3,405
workers and their families (for a total of 9,616 persons) would in-migrate into the
region. Assuming these workers are dispersed throughout the multi-county region, the
impacts on housing at each site are expected to be SMALL, based on the small
percentage increases in total study area population occurring at each site. Impacts on
housing under the more conservative scenario, where 83% of in-migrating workers and
their families choose to reside in a two-county area (61% reside in host county and
22% reside in adjacent county) are provided in Table 9.3-8 as a percentage use of the
existing vacant housing inventory. These numbers are based on housing data for 2000
(vacant) and assume one housing unit per worker.
Based on absolute numbers, the available housing within the two-county area
(combined) would be sufficient to house the in-migrating workforce at the Trinity 2 site.
Rental property and mobile home facilities are scarce in rural counties within a 50 mile
radius of the Trinity 2 site, but are more plentiful in the larger municipalities. There is
insufficient vacant housing available in Freestone County (1,550 units) to
accommodate an influx of 2,077 workers projected for the host county. In addition, the
available housing in the two-county area may not be sufficient, in terms of the type,
size, and pricing desired by the workers. In this case, workers could relocate to other
areas in the region, such as to larger metropolitan areas within commuting distance;
have new homes constructed; bring their own homes; or live in hotels, motels or nearby
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RV parks. Single workers could also share an apartment, which would reduce the total
number of housing units needed. An increase in housing demand could result in an
increase in housing prices and rent, which could result in pricing some low-income
populations out of their rental housing. In the long-term, however, the study area, and
particularly the host county of each site, would benefit from increased property values
and the addition of new houses to the tax rolls.
In general, impacts on housing are considered to be SMALL when a small change in
housing availability occurs and MODERATE when there is a discernable but temporary
reduction in the availability of housing units. STPNOC concludes that the potential
impacts on housing at the Trinity 2 site would be LARGE if the majority of workers
choose to reside in the two-county area (increase of 65.6% in two-county area and
134% increase in host Freestone County), and SMALL if the workers are dispersed
throughout the larger study area. In addition, the town of Fairfield, which is located
approximately 10 miles from the site, indicates that it has additional housing available
outside the city for up to 16,712 persons; the town had a population of 3,349 persons
in 2000 (Reference 9.3-60). If this information is still accurate, this additional housing
would help to alleviate housing impacts from an in-migrating population at the Trinity 2
site.
Public Services
Public services include water supply and wastewater treatment facilities, police, fire
and medical facilities; and social services. New construction or operations workers
relocating from outside the region would most likely live in residentially developed
areas where adequate water supply and wastewater treatment facilities already exist.
Small increases in the regional population would not materially affect the availability of
police, fire, or medical services. It is not expected that public services would be
materially impacted by new construction or operations employees relocating into the
region. Therefore, the impacts on public services within the region would be SMALL.
However, population increases for both the two-county area and the host county, as
shown in Table 9.3-7, are 10.9% and 32.8%, respectively. Impacts on public services
within the two-county area would be MODERATE and impacts on the host (Freestone)
county would be LARGE. In general a large population influx would increase demands
on existing medical, police and fire services in sparsely populated local communities.
These local (or county) governments would need to hire additional staff, buy additional
vehicles, and improve/build new facilities. Additional tax revenues from population
influx would help offset the cost to expand local police and fire departments and benefit
the area in the long term. However, the short-term impacts could be adverse as
existing capacities are exceeded in the initial years of construction.
Education
According to the 2000 Census estimate, school-age children (between the ages of 5
and 19) comprise 23.5% of the population of Texas. Applying the same percentage to
the total in-migrating population that would reside in the two-county area at the Trinity
2 site, based on the assumption that most of the workers will come from within Texas,
the anticipated in-migrating school age population is 1,880. Further assuming a
conservative scenario where 83% of in-migrating workers and their families choose to
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reside in a two-county area (61% reside in host county and 22% reside in adjacent
county) – consistent with the breakout found with current operations workers at the
STP site – the number of school-age children migrating into Freestone County would
be 1380 and the number of school-age children migrating into adjacent Anderson
County would be 500. The percentage increases for each county are identified in
Table 9.3-9.
The projected increase within the two county area is 14.1 percent and impacts would
be MODERATE to LARGE. The projected increase in Freestone County, however, is
37.4 percent. Impacts in the host county would be LARGE. The quickest mitigation
measure would be to hire additional teachers and move modular classrooms to
existing schools. Increased property and sales tax revenues as a result of the
increased population would fund additional teachers and facilities.
Socioeconomics impacts from operation at the Trinity 2 site would be similar to those
described for the Red 2 site with respect to recreation, housing, public services, and
education (ER Section 9.3.3.2.6). Impacts would be SMALL at all of the alternate sites.

9.3.3.4.7 Historic and Cultural Resources
Adverse effects to archaeological, paleontological, and cemetery resources are
generally the result of direct impacts from ground disturbing activities. Therefore, the
area of potential effect coincides with those areas where direct impacts from
construction and operation of the proposed project would occur. Adverse effects to
historic resources (e.g., standing structures) may occur through direct impacts that
may change the character of a property’s use or the physical features within a
structure’s setting that contribute to its historic significance. Adverse effects may also
occur through indirect impacts that could introduce visual or noise elements that
diminish the integrity of a property’s significant historic features.
STPNOC conducted historical and archaeological records searches on the National
Park Service’s NRHP Information System and reviewed information on historic and
archaeological sites listed in Freestone County, host county of the Trinity 2 site. Only
one historic structure property is listed on the National Register of Historic Places in
Freestone County: the Trinity and Brazos Railroad Depot and Office Building in
Teague, over 10 miles away (Reference 9.3-61).
In addition, the Texas Archaeological Sites Atlas was reviewed for additional sites that
may be found within a two-mile radius of the Trinity 2 site. Eleven archaeological sites
were recorded within two miles of the site location, the closest of which is within 0.5
mile of the site (Reference 9.3-34). Several cemeteries are visible on the USGS
topographic map; however, none are in close enough to the proposed site location to
be affected by construction activities.
Construction impacts to known or unknown cultural resources would primarily be direct
and result in ground disturbing activities that could destroy some or all of a resource.
It is not known where other potentially cultural or archaeological resources may be
found on this greenfield site. Much of the general site area consists of undeveloped
(and cleared) agricultural property with surface lignite mining operations and Big
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Brown plant to the west, and scattered gas/drilling activities to the north. However, as
with any land disturbing project, the potential for discovery or disturbance of unknown
cultural resources exists. Building the proposed nuclear power plant at the Trinity 2
site would require formal consultation with the THC prior to construction. Additional
surveys would be conducted where required (e.g., new reservoir location), and
mitigation measures, if required, would be coordinated with the Commission such that
any impacts to cultural resources from construction of the proposed nuclear power
plant would be SMALL. In addition, protective measures would be implemented if
historic and/or cultural resources were discovered during construction. In the event
that an unanticipated discovery is made, site personnel would be instructed to notify
and consult with the Commission to determine if additional evaluation is needed and
further mitigation is required.
There is minimal potential for direct impacts as a result of operations. In general, plant
operation is not expected to involve the physical conversion of additional lands for the
plant’s use. It is further assumed that any plans to disturb additional lands would avoid
existing known (and significant) historic and cultural resources, and would require
consultation with the THC prior to disturbance to address potential impacts on
unidentified and potentially significant resources. Such mitigative actions would
ensure that impacts to historic and cultural resources from plant operation are small.
The potential for impacts to cultural resources related to project operations would be
limited to indirect impacts that could alter the character of a resource or its setting.
Because there are no known cultural resources in the area of the proposed plant site,
no direct or indirect impacts are anticipated.
STPNOC concludes that impacts of construction and operation on historic properties
would be SMALL.

9.3.3.4.8 Environmental Justice
The Census Bureau data (2000) for Texas characterizes 11.5% of the population as
Black, 0.6% American Indian or Alaskan Native, 2.7% Asian, 0.1% Native Hawaiian or
other Pacific Islander, 11.7% some other race, 2.5% two or more races, 29.1%
aggregate of minority races, and 32% Hispanic or Latino Ethnicity. Regarding poverty
status, an indicator of low-income populations, 12% of families were living below the
poverty level in 1999 (Reference 9.3-18).
Total percentages of minority populations within a 50-mile radius of the Trinity 2 site
were determined using 2000 Census block points with the following results: 14.2%
black, 0.5% American Indian and Alaskan Native, 0.4% Asian, 0.07% Hawaiian and
Other Pacific Islander, 5.6% All Other Races, and 1.3% Two or More Races, and
10.2% Hispanic or Latino of any race (Hispanic Ethnicity). In addition, the percentage
of low income population (families) was determined using Census block groups within
a 50-mile radius of the Trinity 2 site with the following result: 12.3% were living below
the poverty level; the data were for 1999. These are all lower than the state averages,
with exception of American Indian and Black minority populations and low-income
families, which are only slightly higher (less than 3 percentage points) than the state
average for each of these minority populations. The difference is not considered
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significant enough difference to result in potential disproportionate impacts to these
minority populations (Reference 9.3-19).
In addition, because it is assumed that those minority populations living closest to the
site have the potential to be affected by plant construction activities, the 2000 Census
block data within a 5-mile radius of the Trinity 2 site were used for ascertaining minority
population in the area, as follows:


4 Census Blocks with a total population of 152 are found within a 5-mile radius of
the Trinity 2 site; this area includes parts of Freestone and Anderson Counties, TX.

For purposes of this evaluation, the potential for the proposed project to result in
disproportionate impacts on minority and low income populations is based in part on
whether any block percentage exceeded its corresponding state percentage by more
than 20% or was greater than 50% overall. In this situation, the block was identified
as having a significant minority population.
For the Trinity 2 site, Hispanic population exists in only one block, which is located 0.8
mile from the site. The total population is very low (2 persons out of 152 in 5-mile
radius).
While construction activities (noise, fugitive dust, air emissions, traffic) could
disproportionately affect this block of Hispanic population at the Trinity 2 site, longer
term impacts from plant construction and operation could benefit this low-income
population through an increase in related jobs.
The 2000 Census block group data within a 10-mile radius of each site were used for
ascertaining low-income population in the area. The Census Bureau data
characterizes 12% families as living below the poverty line in Texas in 1999. Within the
three block groups included in the 10-mile radius, the percentages ranged from 0.0%
to 14.1%. Based on the “more than 20 percent” criterion, no low income populations
exist in a 10-mile radius of the Trinity 2 site.
In general, new facilities would be considered beneficial economically to the existing
population, especially those disadvantaged population segments served by the State
and local social service agencies. Two new units may enable the disadvantaged
population to improve their social and economic position by moving to higher paying
jobs. At a minimum, the expenditures of construction workforce in the area of food,
services, etc. could, through the multiplier effect, increase the number of jobs available
to the disadvantaged population.
Impacts to minority and low income populations from plant operation are expected to
be similar to those identified for construction activities; however, the impacts during
plant operation are expected to be generally beneficial to a disadvantaged community.
Minority and low-income populations have been shown to benefit economically from
the existing plant (e.g., construction and operation of the Grand Gulf nuclear plant in
Mississippi) (Reference 9.3-14), and are expected to receive long-term positive
economic benefits from construction and operation of two new units at all six candidate
sites. From this perspective, it could be argued that those sites with the highest
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minority and low income populations, would receive LARGER and more BENEFICIAL
impacts to these populations than the other sites.
STPNOC concludes that environmental justice impacts of construction and operation
of the proposed project at the Trinity 2 site would be SMALL, and that potential longterm impacts from project operation would be BENEFICIAL to the minority and lowincome populations.

9.3.3.4.9 Nonradiological Health
Typical nonradiological health hazards associated with large construction projects
(such as construction of a new nuclear power plant) include the following:


Air Emissions, such as fugitive dust, smoke, and engine exhaust;



Physical Hazards, such as falls, impact injuries, and vehicular accidents; and



Noise Hazards.

All construction activities would be performed in compliance with OSHA (29 CFR
1910).
Construction-related air emissions are anticipated to consist of fugitive dust, smoke,
and engine exhaust. Impacts to construction workers would be the same for both the
proposed and alternate sites. Construction workers would be protected from such
hazards via personal protective equipment (dust masks, etc.) and other controls (water
sprays, equipment emission controls, equipment inspections, etc.).
Impacts to neighboring populations would be dependent on distance to these
receptors. The Trinity 2 site is located adjacent to an operating power plant. However,
the majority of workers at the plant work indoors and would not be impacted. Training,
awareness, and personal protective equipment would minimize the impacts to
personnel working outdoors. The Trinity 2 site is not located in the immediate vicinity
of residential areas, and fugitive emissions are not anticipated to impact offsite
receptors.
Physical hazards at the construction site would be consistent with any large-scale
construction project and could include falls, impact injuries, vehicular accidents, and
electric hazards. Access to the construction site would be controlled, and physical
hazards to neighboring populations are not anticipated. Impacts to construction
workers would be minimized through training, awareness, and personal protective
equipment, and are expected to be minor.
Activities at the site would create noise consistent with large-scale construction
activities. Noise levels for common construction activities are typically about 90 dBA
at a distance of 10 feet (Reference 9.3-14), and decrease with distance from the
source. Due to the distance to local residential areas from the Trinity 2 site, these
populations are not expected to be impacted from construction noise hazards. Impacts
to construction workers and personnel at neighboring industrial sites would be
Alternate Site Analysis

9.3-111

Rev. 12

STP 3 & 4

Environmental Report

minimized through training, awareness, personnel protective equipment, and
scheduling of activities with particularly high levels of noise generation.
In summary, construction-related nonradiological health impacts (air emissions,
physical hazards, and noise hazards) to construction workers, workers at neighboring
facilities, and neighboring residential areas are expected to be SMALL for the Trinity 2
site, and impacts can be minimized through training, awareness, personal protective
equipment, and activity scheduling.
In general, operational-related nonradiological health hazards would consist of
occupational injuries. Historically, actual injury and fatality rates at nuclear reactor
facilities have been lower than the average U.S. industrial rates (Reference 9.3-14). In
all cases, plant operational activities would be performed with adherence to applicable
laws and regulations, practices, and procedures.
Other typical nonradiological health hazards associated with plant operational
activities include the following:


Health impacts from cooling tower operation;



Noise Hazards; and



Health impacts from transmission line operation.

At the Trinity 2 site, plant cooling water effluent would be returned to the cooling water
reservoir and/or discharged to the Trinity River. Discharges have the potential to
increase the growth of microorganisms in the receiving waters. Serious illness and
death can occur when there is high exposure to these microorganisms (Reference
9.3-14). NUREG-1437 notes that a discharge to a small river (defined as having an
average flow of less than 100,000 cfs) would have the greatest chance of affecting the
public (Reference 9.3-13). The Trinity River, in the vicinity of the Trinity 2 site, has an
average flow rate of approximately 4,400 cfs, and discharge would have a moderate
impact.
The principal sources of noise from plant operation are cooling towers (where
employed), transformers, and loudspeakers. Generally, power plant sites do not result
in off-site levels more than 10 decibels above background (Reference 9.3-13), and
impacts to neighboring populations would be small. Impacts to plant operators and
personnel at neighboring industrial sites would be minimized through training,
awareness, personnel protective equipment, and scheduling of activities with
particularly high levels of noise generation.
The two human health issues related to transmission lines are the acute effects (shock
hazard) and the potential for chronic effects from exposure to electric and magnetic
fields. Acute effects can be minimized through tower design precluding direct public
access to components that may pose a shock hazard and are considered to be small
at each location. Chronic effects from the operation of energized transmission lines on
public receptors are not conclusive but do indicate some impacts are possible.
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However, these impacts are assumed to be small as transmission rights-of-way will be
located in a manner to avoid residential populations to the greatest extent.
In summary, noise hazards and hazards associated with transmission line operation
are small for the Trinity 2 site. Health impacts associated with discharge of cooling
water are moderate. Since impacts will generally consist of occupational injuries, and
since injury/fatality rates at nuclear plants are generally lower than the average rates
at industrial sites, operational-related nonradiological impacts at the Trinity 2 site are
SMALL.

9.3.3.4.10 Radiological Health
As the Trinity 2 site is not located in the vicinity of existing radiological operations,
sources of radiation exposure to site preparation and construction workers are limited
to those sources introduced by the new plant. The radiological impact on construction
workers at the Trinity 2 site is no more than that at the STP site; therefore, it is
concluded that the radiological impact on construction workers is SMALL.
Plant locations at the Trinity 2 site are capable of maintaining the required exclusion
zone and meet low-population zone requirements. Therefore, impacts to offsite
receptors would be minimal.
Radiological impacts of plant operation occur through exposure pathways from
releases and direct radiation from the plant, and can be viewed as dose to public
receptors, occupational receptors, and other biota. The Trinity 2 site is located
adjacent to and would discharge cooling water blowdown to surface waters. However,
discharges will be within regulatory limits which assure that the radiological impact is
SMALL. The Trinity 2 site is also located in the area of groundwater used for potable
uses and agricultural irrigation. The valuable groundwater aquifers are generally deep
and would not be impacted by plant operation.
The Trinity 2 site is located near existing agricultural operations, and potential
radiological releases could impact these foodstuffs. Because liquid releases will be
maintained within regulatory limits, dose rates would generally be less than 1 mrem/yr
at the site boundary (Reference 9.3-13).
Plant locations at the Trinity 2 site are capable of maintaining the required exclusion
zone and meet low-population zone requirements. Radiation doses to members of the
public from current operation of nuclear power plants have been examined from a
variety of perspectives, and the impacts were found to be well within design objectives
and regulations in each instance (Reference 9.3-13). Therefore, radiological impacts
to public receptors are SMALL for the Trinity 2 site. Additionally, NUREG-1437
examines radiological impacts to occupational receptors and concludes that
occupational radiation exposure is of SMALL significance.

9.3.3.4.11 Impact of Postulated Accidents
As site specific meteorology data is not available for the alternate sites, a general
analysis of the impacts of postulated accidents is provided. NUREG-1437 contains a
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thorough analysis of environmental impacts of accidents during operation. The
analysis assumes accident frequency based on regulatory controls ensuring the
plant’s licensing basis is maintained. The analysis concludes that the environmental
impacts from design-basis accidents are of SMALL significance for all plants
(Reference 9.3-13). Similarly, the analysis evaluated severe accidents and concluded
calculated impacts from atmospheric releases, fallout onto open bodies of water,
groundwater releases, and societal and economic impacts to be of SMALL
significance. Effective emergency planning can aid in mitigating the impacts of
accidents.
The Trinity 2 site is not located in the immediate vicinity of residential areas. The
accident impacts at the Trinity 2 site are SMALL.

9.3.3.4.12 Conclusion Regarding the Trinity 2 Site
Impacts from the construction of a new nuclear power plant at the Trinity 2 site would
generally be SMALL to MODERATE, and impacts from the operation of a new nuclear
power plant at the Trinity 2 site would generally be SMALL. Construction-related
environmental impact areas with predicted adverse impacts other than SMALL include
land use at the site and vicinity, terrestrial and aquatic ecology, and socioeconomics
(demographic impacts to the region, the host county, and the two-county local area,
social and economic impacts, and impacts to infrastructure and community services).
Operation-related environmental impact areas with predicted adverse impacts other
than SMALL include water use and socioeconomics (demographic impacts). Any
adverse impact from the new plant is not predicted to have a disproportionate effect on
minority or low-income populations. As a result, the predicted impacts at the Trinity 2
site are equal to or greater than those at the proposed STP site. Trinity 2 was not
considered environmentally preferable to the proposed STP site.

9.3.3.5 Evaluation of Malakoff Site
In previous revisions of the COLA, the Malakoff site was selected and evaluated as an
Alternate Site. For completeness, the projected environmental impacts at this site are
also evaluated. The Malakoff site is owned by NRG and is located in Henderson
County, Texas, approximately 6.3 km (3.9 mi) south of Malakoff, TX and approximately
20.1 km (12.5 mi) east of Athens, TX. Cedar Creek defines the western boundary of
the site, and the remainder is bordered by the former Trinity Lignite Mine site. Houston
Lighting and Power began construction of a coal-fired power plant at the Malakoff site
in the 1980s; however, the project was cancelled and construction activities were
discontinued. Reclamation of the lignite mine, which consisted of five underground
mine openings, was completed in 1995. Clay fill materials were placed into the
excavated tunnels and shaft and compacted. Surface water runoff was diverted away
from the enclosures (Reference 9.3-62). The cooling water source for the Malakoff site
is the Trinity River. The site is a greenfield site.
The following assumptions form the basis of the evaluation of impacts at the Malakoff
site:
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Nearby Trinidad Lake and Cedar Creek Reservoir would not be available for use
by the new plant given their current capacities and use: Trinidad Lake serves as
the cooling water source for the Trinidad power plant, and Cedar Creek Reservoir
is owned and operated by the Tarrant County Water Control and Improvement
District No. 1 for municipal water supply; there is also significant development
around Cedar Creek Reservoir.
Either a new off-channel reservoir for cooling water (similar to that used at STP
site) or a storage reservoir to support cooling towers would be created off of Cedar
Creek (below existing Cedar Creek Reservoir and to the east of Trinidad Lake) to
support plant operating needs. Area topography could support up to a 2,300-acre
reservoir, whose construction has been evaluated for purposes of comparing
project impacts across the preferred and alternate sites. However, note plant
design layouts, including specific reservoir size and location, have not been
completed for any of the alternate sites.
While the plant would use a closed cycle cooling system, plant design at this site
is not final and the potential exists to use either cooling towers or a cooling water
reservoir. Therefore, potential impacts from cooling towers are also evaluated for
this site.
Cooling water discharge would be returned to the Trinity River downstream of the
intake location.
Detailed transmission routing analyses were not conducted for the alternate sites;
potential land use impacts from transmission line routing are based on combined
and approximate distances to three nearest 345kV lines.

9.3.3.5.1 Land Use Including Site and Transmission Line Rights-of-Way
Land use impacts associated with plant construction include both impacts to the power
plant site and proposed reservoir site, as well as offsite areas associated with
transmission, cooling water intake and discharge pipelines, and transportation rightsof-way (e.g., road and rail).
Construction of a new nuclear power plant would include clearing, dredging, grading,
excavation, spoil deposition, and dewatering activities. The impacted area would be
approximately 800 acres for the main power plant site (major structures including
switchyard), which would largely be focused in one central location; and up to 2,300
acres for a reservoir. Impacts would also be realized near the surface water withdrawal
and discharge locations used for cooling water makeup. Approximately 150 acres per
unit and 2,300 acres for the cooling water reservoir (for a total of 2,600 acres) would
be permanently impacted. Following construction activities, impacted areas without
constructed buildings or transportation infrastructure (assumed to be several hundred
acres) would be reclaimed to the greatest extent.
Other area land use impacts would result from construction of housing and other
infrastructure in support of a construction workforce. It is predicted that the majority of
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this expansion would occur near existing communities, and a significant land use
impact is not expected to occur.
In 2007, approximately 57 % of total land acreage in Henderson County was devoted
to farming, including 2,109 farms and ranches covering 318,452 acres. Of this,
162,982 (51%) were devoted to pasture (permanent pasture and rangeland other than
cropland and woodland pasture), 86,495 acres (27%) to cropland, and 55,467 acres
(17%) to woodlands. The remaining farmland (13,508 acres) was devoted to
farmsteads, buildings for livestock, ponds, roads, and wasteland (Reference 9.3-9).
The terrain at the site is relatively flat. Much of the site is open cropland and pasture,
but some hardwood riparian areas existing along the Trinity River and Cedar Creek.
The vegetation in the area surrounding the proposed site consists of mixed pine and
hardwoods, including oak, elm, hackberry, and pecan (Reference 9.3-63). There also
appears to be active oil and gas activity in the area.
As specific site locations and plant design layouts have not been finalized, specific
acreage impacts cannot be determined for the sites under consideration. However,
the following presents the general land uses for an area approximately 2,600 acres in
size at the Malakoff site where the main plant site and reservoir could be located. The
acreage estimates are combined for site and reservoir locations, and based on
percentage breakouts from Google Earth imagery using best professional judgment
(Reference 9.3-64).
Land Cover Class

Area (acres)

Percentage of Site

Forested (potentially reclaimed/planted),
including 140 acres of forested wetlands

1,210

47%

Open ag land/grasslands

1,250

48%

Developed areas (roads, drill pads)

5

0.2%

Water resources/freshwater ponds

140

5%

Additional information pertaining to wetlands is found in Section 9.3.3.5.5 (Aquatic
Ecology).
Additional acreage (up to several hundred acres) that would be required for
construction activities (e.g., laydown areas) also includes a mixture of forest and open
fields, although cleared land would be used to the greatest extent possible. However,
the impact on this acreage would be temporary. Following construction activities,
impacted areas without constructed buildings or transportation infrastructure would be
reclaimed to the greatest extent feasible.
Project construction would have a long-term impact on the current uses of forested and
grasslands and on any oil and gas activity in the area, although much of the site area
appears to be reclaimed land from former mining operations at Malakoff. Onsite
impacts from construction of the power plant and potential reservoir at the Malakoff site
would be SMALL to MODERATE, depending on the final size of the reservoir and the
extent to which undisturbed (primarily forested) lands are affected.
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Specific routing of transmission lines has not yet been identified, but rough estimates
of requirements for new transmission lines have been developed. The feasibility of
using existing infrastructure is dependent on the available capacity remaining in the
system. If sufficient capacity is not available, either existing rights-of-way would be
expanded to accommodate additional transmission lines or new rights-of-way would
be obtained and transmission lines constructed. Expansion of existing rights-of-way is
expected to result in small environmental impacts while construction in new rights-ofway could result in moderate impacts.
Three new ROWs would be required to connect to the three closest 345 kV lines in the
area. The proposed site is approximately 5 miles east of the 345kV line between the
Trinidad substation and the Richland power plant (a double-circuit line); 5 miles south
of the 345kV line between the Trinidad substation and the Stryker Creek power plant
(a double circuit line); and approximately 30 miles south of 345kV line between
Tricorner and Elkton substations. The total combined distance is approximately 40
miles. Based on 40 miles of corridor and 200-foot width, installation of the new lines
would impact around 970 acres. Although the most direct route, in general, would be
used between terminations, efforts would be made to avoid conflicts with natural or
man-made areas where important environmental resources are located. New ROW
for each of three connections would be required. According to Google Earth aerial
photography, effectively all the land along the potential corridors is currently farmland
or woodlands (Reference 9.3-64).
Impacts associated with construction of pipelines to deliver plant cooling water to the
reservoir/plant site and transportation rights-of-way (both road and rail) would also be
realized at the Malakoff site. The following are estimates of the length of new pipeline,
rail, and road rights-of-way to be constructed:





Rail: 2.6 miles, 16 acres (based on 50-foot ROW width)
Cooling water intake/discharge (4.6 miles) from/to the Trinity River and new
reservoir, 42 acres (based on 75-foot ROW width)
Access road: 3.2 miles of new construction, 29 acres (based on 75 foot ROW
width)

Additional transportation volume also could require the expansion of some existing
local roads. Shift schedules could be planned so that shift changes at the co-located
facilities would not coincide with each other. Impacts from constructing road access to
the site would be small.
Construction at the proposed pipeline corridors would have temporary, minor effects
on land use during actual construction due to trenching, equipment movement and
material laydown. The ability to use current lands for their existing uses (cattle
ranching, gas production), along each of the proposed pipeline corridors would be
temporarily lost during construction. Direct and indirect impacts of construction from
the proposed transportation infrastructure would be similar to those for the proposed
plant: a loss of some existing pasture/range land and forested land depending on their
locations. Construction of any proposed project related transportation infrastructure
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requiring compliance with any regulations would be coordinated with the appropriate
county as deemed necessary.
In summary, offsite impacts from transmission line construction and transportation
infrastructure, which would affect an estimated 1,040 acres of land, are predicted to be
MODERATE at the Malakoff site, depending on the amount of transmission line
construction that would occur in previously undisturbed rights-of-way.
Operational impacts to site land use would include a permanent change in land use of
2,600 acres of land for the power plant site and reservoir – that would be generally
unusable for other purposes. The proposed change would be a change from current
land use at the site; however, it would also be somewhat compatible with other land
uses in the area since the site is located just east of the existing Trinidad plant and near
land formerly used for lignite mining operations.
In addition, operational impacts to the site and immediate vicinity would include
maintenance operations on existing structures and would be small and temporary in
nature.
Operational impacts of transmission lines result primarily from line maintenance, and
include right-of-way vegetation clearing, transmission line maintenance, and other
normal access activities. To ensure power system reliability, the growth of tall
vegetation under the lines must be prevented to avoid physical interference with lines
or the potential for short-circuiting from the line to the vegetation. Additional right-ofway acquisition and development would not normally be required as part of plant
operational activities. Maintenance activities would be limited to the immediate rightof-way and would be minimal. New transmission corridor would not be expected to
permanently affect agricultural areas but would have potential to impact residents
along ROW. Corridor vegetation management and line maintenance procedures
would be established by transmission service provider. Given rural setting and low
population density along transmission corridors, operational impacts to land use along
ROWs would be SMALL.
Other offsite land use impacts as a result of plant operational activities would be
minimal, temporary, and limited in the area impacted. Such activities could include
pipeline, road, and rail maintenance and auxiliary building maintenance. It is likely that
most lands above the proposed water intake and discharge pipelines and related areas
of construction could continue to be used for ranching, farming and any passive uses.
Any existing or future subsurface activities (e.g., gas drilling or mining) would not be
possible in the immediate utility corridor once the utilities were installed. The proposed
transportation infrastructure could result in the loss of a small amount of ranch land,
pasture land and forested land on the proposed plant site and in areas where access
roads and a rail spur would be needed.
In summary, land use impacts at the site and immediate vicinity from plant operation,
including the new reservoir, are predicted to be SMALL; and impacts from transmission
line maintenance and transportation infrastructure maintenance are predicted to be
SMALL.
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9.3.3.5.2 Air Quality
Air quality impacts associated with plant construction include both impacts from the
construction activities themselves and transportation impacts from workers commuting
to the worksite. Construction activities would require obtaining Federal, state, and/or
local permits and approvals prior to beginning activities, including a preconstruction air
permit from the TCEQ (Reference 9.3-10). The air permits would ensure both
construction and operational emissions would conform to the Texas State
Implementation Plan and would not challenge state efforts to achieve or maintain
compliance with the NAAQS (Reference 9.3-11).
Air quality impacts from construction activities are similar to those for any large-scale
construction effort and consist of fugitive dust emissions, emissions from equipment
and machinery, and emissions from concrete batch plant operations. Fugitive dust
emissions can be controlled through use of water sprays and postponing certain
activities during windy conditions. Equipment emissions can be controlled through
equipment inspections and regular maintenance. Concrete batch plant operations
would employ equipment emissions controls to minimize air quality impacts. Specific
mitigation measures would be identified in the Construction Environmental Controls
Plan, which implements TCEQ requirements and would be prepared before project
construction. The Construction Environmental Controls Plan would also contain
environmental management controls strategy to minimize emissions from construction
activities and equipment. In total, air quality emissions from construction activities
would be small and temporary and can be mitigated to minimize any resulting impacts.
Air quality impacts would also result from the construction workforce commuting to the
worksite. Vehicular emissions would increase as a result of the action. It is unlikely
that air quality would be noticeably degraded beyond the immediate site vicinity. Air
quality impacts would be more detrimental in areas already exceeding the NAAQS for
criteria pollutants. Texas has no nonattainment areas for carbon monoxide, nitrogen
dioxide, ozone (1-hour), sulfur dioxide, particulate matter (less than 2.5 micrometers
[PM2.5]), or lead. Part of El Paso County, Texas is in nonattainment for particulate
matter (less than 10 micrometers [PM10]); however, this county is in the extreme
western portion of the state and is not located near the Malakoff site. The Dallas-Fort
Worth area holds non-attainment status for ground-level ozone under the 8-hour
standard. Counties affected under this status include Collin, Dallas, Denton, Ellis,
Johnson, Kaufman, Parker, Rockwall, and Tarrant (Reference 9.3-12).
As the Malakoff site is located outside of the affected counties and vehicular
transportation is not expected to significantly increase across the affected counties as
a result of the construction activities, impacts are expected to be SMALL.
Air quality impacts associated with plant operation include both impacts from the plant
operational activities themselves and transportation impacts from workers commuting
to the plant. Operating activities would require obtaining Federal, state, and/or local
permits and approvals prior to beginning activities.
Air quality impacts from operational activities result from releases of heat and moisture
to the environment from cooling operations and emissions from the operation of
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auxiliary equipment. A closed-cycle cooling system will be used for Malakoff, using
either cooling towers or a cooling water reservoir. Thermal discharges resulting from
these systems will be to the reservoir and/or to the atmosphere.
Cooling tower operation often results in drift, or the transport of residual salts and
chemicals through water droplets carried out of the cooling towers. Based on a review
of the measurements of deposition of draft from nuclear power plants (Reference 9.313), measurements indicate that, beyond about 1.5 km (1.0 mi) from nuclear plant
cooling towers, salt deposition is not significantly above natural background levels.
Additionally, no instances of nuclear power plant cooling tower operation resulting in
measurable productivity losses in agricultural crops or measurable damage to
ornamental vegetation have been identified (Reference 9.3-13).
Auxiliary equipment may also be operated on an intermittent basis. Auxiliary
equipment emissions can be controlled through equipment inspections and regular
maintenance. Small amounts of ozone and smaller amounts of oxides of nitrogen are
produced by transmission lines (Reference 9.3-14). Production of ozone and oxides
of nitrogen are insignificant and does not measurably contribute to ambient levels of
those gases (Reference 9.3-13). In total, air quality emissions from operational
activities would be small and can be mitigated to minimize any resulting impacts.
Air quality impacts would also result from increased emissions from the workforce
commuting to the plant. However, as the Malakoff site is located outside of the affected
counties in non-attainment for criteria pollutants, and vehicular transportation is not
expected to significantly increase across the affected counties as a result of plant
operation, impacts are expected to be SMALL.

9.3.3.5.3 Hydrology, Water Use, and Water Quality
Water-related impacts associated with plant construction include both water use
impacts and water quality impacts and are consistent with those caused by typical
large-scale construction projects. Construction activities would require obtaining
Federal, state, and/or local permits and approvals prior to beginning activities.
STPNOC estimates that groundwater would be used at a peak or maximum rate of
approximately 1,200 gpm (ER Section 2.3.1.2.6) during construction with normal
demands being much less than maximum use. Groundwater would be used during
construction for personal consumption and use, concrete batch plant operation,
concrete curing, cleanup activities, dust suppression, placement of engineered backfill,
and piping hydrotests and flushing (ER Section 2.3.1.2.6).
In summary, due to the relatively small water quantity requirements and the availability
of groundwater or imported water, the sites will have a SMALL impact on water use for
construction activities.
Water quality impacts from construction activities would primarily result from erosion
and stormwater effects, and activity mitigation requirements would be stipulated
through TPDES permits obtained for the action. Standard best management practices
could be implemented to minimize the impacts of erosion and stormwater runoff. Any
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wastewater discharges from construction activities would be regulated and would
require obtaining TPDES or other discharge permits. Regulated discharges would not
be expected to significantly impact local drainages or other surface water bodies.
Additionally, significant hydrological alterations are not anticipated at the Malakoff site.
Therefore, impacts to water quality will be SMALL.
Water-related impacts associated with plant operation include both water use impacts
and water quality impacts. Plant operation would require obtaining Federal, state,
and/or local permits and approvals prior to beginning activities.
Plant operational activities consume water through plant cooling and personal
(sanitary) uses. Overall use of water is dominated by plant cooling uses for wet-cooled
plants. A closed-cycle cooling system will be used for Malakoff, using either cooling
towers or a cooling water reservoir. The assumed maximum plant cooling design
consumption for a two-unit plant is 50,000 acre-ft/yr (31,000 gpm, 69.1 cfs). The
necessary water rights for this cooling water requirement from the Trinity River are not
presently owned by STPNOC and would need to be acquired. Unappropriated flows
are available for a new application 25-50% of the months (Reference 9.3-22). Active
industrial, irrigation, and mining uses were considered as potentially available for water
rights sale/transfer – municipal/domestic, hydroelectric, navigation, recreation,
recharge, and storage uses were not considered viable water rights for sale/transfer.
At present, there are 475 water rights owners in the Trinity Basin that are industrial,
irrigation, or mining uses totaling 1,168,745 acre-ft/yr (Reference 9.3-23). Assuming
no unappropriated flows exist, the new plant would need to acquire 4.3% of these
existing water rights. Acquisition of these water rights would result in a SMALL to
MODERATE impact on water use for operational activities.
Cooling tower operations result in the concentration of dissolved solids in the water
stream, resulting from evaporation loss, which must occasionally be discharged and
replenished with freshwater. The discharged water (blowdown) would be of lower
quality than the source water. Cooling tower blowdown would be discharged to the
MCR and/or the Trinity River as necessary. The concentration of total dissolved solids
in the cooling tower blowdown averages 500 percent of that in the makeup water, a
concentration factor that can be tolerated by most freshwater biota (Reference 9.3-13).
Additionally, a TPDES permit would be required to discharge effluents, and any
unforeseen water quality impacts could be addressed during periodic permit renewals.
Water quality impacts could also result from erosion and stormwater effects, and
activity mitigation requirements would be stipulated through TPDES permits obtained
for the action. Standard best management practices could be implemented to
minimize the impacts of erosion and stormwater runoff. Any wastewater discharges
from operational activities would also be regulated and would require obtaining TPDES
or other discharge permits.
Therefore, due to the regulatory conditions associated with the operational activities,
impacts to water quality will be SMALL.
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9.3.3.5.4 Terrestrial Resources Including Threatened and Endangered Species
For the Malakoff site, it is assumed that construction of two units and a reservoir would
disturb up to 2,600 acres of land, with approximately 300 acres required for permanent
structures and facilities including plant footprint and support buildings, and switchyard;
and up to 2,300 acres for a new reservoir. This is exclusive of the land required for
development of transmission lines, water pipelines, rail or road access, which are
estimated to impact an additional 1,040 acres. All acreage not containing a permanent
structure would be reclaimed to the maximum extent possible.
Henderson County is located in East Texas between the Neches and Trinity Rivers,
referred to as the East Central Texas Plains, and in the Northern Post Oak Savanna
ecoregion. The deciduous forest or woodland is composed mostly of post oak,
blackjack oak, eastern redcedar, and black hickory. Prairie openings contain little
bluestem and other grasses and forbs. Some coniferous trees occur and loblolly pine
has been planted in several areas. Typical wildlife species include white-tailed deer,
eastern wild turkey, northern bobwhite, eastern fox squirrel, and eastern gray squirrel
(Reference 9.3-25). Along the Trinity River, the western border of the county, lie the
bottomlands of the flood plain, where the vegetation features mixed hardwoods and a
dense undergrowth of scrubs and vines typical of the East Texas mixed forests
(Reference 9.3-65).
The site is located west of the Malakoff abandoned mining land (AML) that has since
been reclaimed. Current land use at the site appears to include a mixture of open
cropland and pasture; hardwood riparian areas exist along Cedar Creek. The
vegetation in the area surrounding the site consists of mixed pine and hardwoods,
including oak, elm, hackberry and pecan. Major onsite drainages include Cedar Creek
and Walnut Creek. There also appears to be some active oil and gas drilling in the
area. Mineral resources in Henderson County include oil and gas reserves, sulfur,
lignite coal, sand and gravel, and clay used for making bricks and pottery (Reference
9.3-65).
A thorough on-site habitat evaluation has not been conducted for the Malakoff site, nor
has the layout and design of the plant and reservoir sites been finalized. Impacts to
terrestrial ecology are estimated based on satellite imagery and information in the
general literature for the site and vicinity.
Construction of the new plant and reservoir would affect up to 3,200 acres of land that
currently includes forest (estimated at 1,200 acres, including 140 acres of bottomland
hardwoods/high quality forested wetlands), pasture land (estimated at 1,250 acres),
and surface water resources (intermittent streams, ponds and associated habitat –
estimated at 140 acres), resulting in the permanent loss of this habitat. Of the 300
acres permanently impacted at the power plant site, most of this land would
encompass land that has already been cleared. However, a small amount of forested
land, including potential bottomland hardwood forest, may also be cleared for
construction activities. Construction of the rail spur would affect an additional 16 acres
or more, depending on the final routing. Consideration would be given to avoiding
possible conflicts with natural areas where sensitive environmental resources may be
present.
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Other temporary impacts from plant construction, such as erosion and dust generation,
would be temporary and typical of large construction projects. These impacts could be
mitigated using standard industrial procedures and best management practices.
Standard practices, such as silt fences to control sedimentation and water sprays to
limit dust generation, would protect ecological resources in the site vicinity.
Based on a review of threatened and endangered species databases generated by the
TPWD and USFWS, Federally protected species that could occur in Henderson
County include three birds (interior least tern, piping plover, whooping crane), and one
mammal (black bear because of similarity in appearance to threatened Louisiana black
bear). State listed (threatened) terrestrial species include: five birds (American
peregrine falcon, bald eagle, and peregrine falcon which are delisted Federal species;
Bachman’s sparrow, and wood stork); one mammal (black bear as noted above) and
three reptile species (Northern scarlet snake, Texas horned lizard and
Timber/Canebrake rattlesnake) (Reference 9.3-66). Table 9.3-6 provides a complete
listing of Federal and State protected species in Henderson County with their listing
status and common and scientific names. No critical habitat or other sensitive habitats
have been identified in the site area, although portions of the Trinity River include
priority bottomland hardwood habitat (as classified by the USFWS) because of its high
habitat resource value, particularly for waterfowl (Reference 9.3-27).
Other terrestrial species of concern that are considered rare but with no regulatory
status include: one bird (Henslow’s sparrow); two mammals (plains spotted skunk and
southeastern myotis bat); and three plant species (Chapman’s yellow-eyed grass,
Rough-stem aster, Small-headed pipewort) (Reference 9.3-66).
Field surveys would be conducted for threatened and endangered aquatic species as
part of the permitting process prior to any clearing or construction activities at the site,
in the proposed reservoir area, and along associated transmission and transportation
(e.g., rail spur) corridors. In addition, construction-related land clearing and reservoir
development would be conducted according to federal and state regulations, permit
conditions and established best management practices. This would include
consultation with the appropriate resource agencies and development of appropriate
mitigation measures where required to minimize potential impacts to sensitive
resources.
In terms of habitat loss from constructing a new nuclear power plant and reservoir, the
impacts to terrestrial resources, including threatened and endangered species would
be SMALL in the area of the facility footprint since most of the land has already been
cleared, and LARGE at the reservoir location, based on the potential for impacting over
1,000 acres of forested land, including potential high quality bottomland hardwood
habitat, and the total number of protected species that could potentially occur in the
area.
Although the most direct route would be used between transmission corridor
terminations, consideration would also be given to avoiding possible conflicts with
natural areas where sensitive environmental resources may be present. Transmission
corridors could impact more than 2,000 acres or more of new ROW, although
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construction effects would be temporary. Impacts would be expected to be LARGE,
assuming a significant portion may occur in previously undisturbed rights-of-way.
Potential impacts from construction of rail and access road corridors would be minimal
given the site’s proximity to existing infrastructure. Impacts would be SMALL. In
addition, land clearing associated with construction of the makeup water intake line to
the river could result in short-term displacement of species within that corridor.
As noted previously, it is assumed that the proposed new units would employ a closedcycle cooling system that would potentially use cooling towers. Impacts to terrestrial
resources that may result from operation of two new nuclear units include those
associated with cooling tower drift and bird collisions. The principal environmental
concern with cooling tower drift impacts is related to the emission and downwind
deposition of cooling water salts. Salt deposition can adversely affect sensitive plant
and animal communities through changes in water and soil chemistry.
The impacts of cooling tower drift on crops, ornamental vegetation, native plants, birds,
shoreline habitat and protected species were evaluated previously in NUREG-1437
and found to be small for all plants, including those with multiple cooling towers of
various types (Reference 9.3-13). Measurements indicated that, beyond about 1.5 km
(1.0 mi) from nuclear plant cooling towers, salt deposition is not significantly above
natural background levels. Additionally, no instances of nuclear power plant cooling
tower operation resulting in measurable productivity losses in agricultural crops or
measurable damage to ornamental vegetation have been identified (Reference
9.3-13).
Given the small area of impact expected from drift, the absence of critical habitat in the
site area, and the fact that most of the site area has been previously cleared, ecological
impacts from cooling tower drift during plant operation at the Malakoff site would be
SMALL.
In addition, creation of a new reservoir to support plant operation would provide new
habitat for birds/fowl that would not be adversely affected by plant operation.

9.3.3.5.5 Aquatic Resources Including Threatened and Endangered Species
The major aquatic resources in the site area include the Trinity River, Cedar Creek and
Walnut Creek. Trinidad Lake to the west of the proposed Malakoff site, and Cedar
Creek Reservoir to the north of the proposed site would not be used for cooling water.
They are located 2.5 miles and 4.3 miles from the proposed site, respectively, and are
not expected to be impacted by plant construction (or operation).
Impacts on the aquatic ecosystem from construction of a new nuclear power plant at
the Malakoff site would be associated primarily with construction of a new reservoir;
and construction of intake and discharge structures on the Trinity River, and potential
stream crossings by the proposed new rail line, access road and transmission lines.
The most significant impacts to aquatic resources would be from creation of a new
2,300-acre reservoir which would inundate the natural habitat along Cedar Creek
(downstream of the existing Cedar Creek Reservoir) and Walnut Creek. Habitat areas
along Cedar Creek downstream of the new reservoir to its outfall in the Trinity River
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could also be impacted. Cedar Creek was dammed in 1965 to form Cedar Creek
Reservoir in southeastern Kaufman and northern Henderson Counties, north of the
proposed Malakoff site. The land surface drained by Cedar Creek is generally flat with
locally shallow depressions. The area has historically been used as range and crop
land although recreation has become important following the construction of Cedar
Creek Reservoir. Walnut Creek traverses fourteen miles southwest to its mouth in
Cedar Creek. Both Cedar and Walnut Creeks traverse flat to rolling terrain surfaced
by sandy and clay loams that support water tolerant hardwoods, conifers, and grasses
(Reference 9.3-65). Inland fisheries stream surveys are not available for Cedar or
Walnut Creek. However, Cedar Creek Reservoir has good to excellent fishing, with the
most predominant species being largemouth bass; blue, channel and flathead catfish;
white and hybrid striped bass; and crappie (Reference 9.3-67). Flows in these smaller
drainages are assumed to be intermittent with any fisheries resource limited to
seasonal flows.
No digitized wetland maps were available for the site area; however, hard copy wetland
maps for the Malakoff (1988) and Cressland Ranch (1989) Quads were reviewed.
Because these maps are dated, it is not known whether all the wetland areas still exist
or not, however it is assumed that they do for purposes of this evaluation. A detailed
wetlands assessment and study will be required in order to obtain the appropriate
permits from the USACE to construct the reservoir.
In addition to the local drainages, numerous freshwater ponds and freshwater
emergent wetlands appear to be scattered throughout the site area. Most of the high
quality wetlands appear to be found around the two major onsite drainages, Cedar
Creek and Walnut Creek. Within a 2,000-acre area that would include the potential
reservoir location, total wetland acreage is conservatively estimated at 280 acres, of
which 140 acres may forested and considered high quality (Reference 9.3-4). Most of
the area around the proposed plant site is cleared; a riparian area (presumably
McCallister Slough) runs across the northern portion of the site area but it could likely
be avoided during construction.
The proposed project could result in localized, direct, and adverse construction
impacts to wetlands. Filling in or modifying portions of wetlands, if avoidance is not
feasible, would permanently alter hydrologic function and wetland vegetation and
result in direct habitat loss. Potential habitat degradation of wetlands and waters
downstream could also occur if flow to adjacent areas is reduced. Construction
impacts would be mitigated by minimizing areas disturbed and preventing runoff from
entering wetlands during construction. Mitigation for wetland loss would also likely be
required but the exact amount is not known at this time.
Construction activities for a new cooling water intake and discharge structures in the
Trinity River include: dredging, construction of cooling towers and onsite impacts on
water sources, and pipeline construction. Existing aquatic resources in the Trinity
River, and potential impacts to these resources from construction of a new nuclear
power facility at the Malakoff site, are expected to be similar to those described for the
Trinity 2 site. The Trinity 2 site is also located on the Trinity River, approximately 20
miles downstream (and west) of the Malakoff site (ER Section 9.3.3.4)
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Dredging should be localized and while it would result in increased turbidity, the effects
would be temporary and dredging operations would be in compliance with the USACE
and State water quality requirements so that long-term water quality is not degraded.
Construction of the trenches for the intake and discharge pipelines from the water to
the site could lead to temporary soil erosion and increased turbidity in any onsite water
sources. All construction impacts from construction related to cooling towers and
onsite impacts on water resources (e.g., from dewatering effluent and runoff), such as
erosion and sedimentation into the water resources, could be mitigated using standard
industrial procedures and best management practices. Pipeline construction impacts
would be temporary and would also incorporate best management practices. Pipes
would be buried, so there would be no permanent alteration of water flow patterns in
the floodplain.
Road, rail and transmission crossings would also implement best management
practices so as to reduce impacts to surface water bodies/streams.
Based on a review of threatened and endangered species databases generated by the
TPWD and USFWS, there are no Federally protected aquatic species within the
proposed power plant site or surrounding area.
State protected species in Henderson County include the state threatened alligator
snapping turtle that does have the potential to occur in the site area (Reference 9.3-66)
(see also Table 9.3-6).
Field surveys would be conducted for threatened and endangered aquatic species as
part of the permitting process prior to any clearing or construction activities at the site,
in the proposed reservoir area, and along associated transmission and rail spur
corridors. In addition, construction-related land clearing would be conducted
according to federal and state regulations, permit conditions and established best
management practices.
In summary, impacts from construction of a new reservoir would affect a large area (up
to 2,300 acres) and inundate the natural aquatic habitat along a portion of Cedar Creek
and Walnut Creek. However, the affected drainages are assumed to be intermittent
with limited aquatic resources and no Federally protected threatened or endangered
species are present. A state threatened species may be present and high quality
wetlands would also be impacted. With respect to onsite impacts from construction of
the nuclear power plant facilities, much of the immediate site area has already been
disturbed and existing aquatic resources are also limited. Construction impacts would
be temporary and incorporate best management practices. Given this, impacts to
aquatic resources, including wetlands and threatened and endangered species, from
construction of nuclear power facilities at the Malakoff site would be SMALL at the
power plant site, and MODERATE at the reservoir location.
Potential impacts from plant operation are expected to be similar at all of the alternate
sites (see discussion for Red 2, ER Section 9.3.3.2.5). In summary, potential impacts
to aquatic resources from plant operation primarily include those from water intake
(i.e., impingement and entrainment), and discharge of heated effluents (heat shock).
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Additional concerns could include: physical changes to aquatic systems from storm
water collection, and accumulation of contaminants in sediments or biota and thermal
plume barrier to migrating fish.
Final design of intake and discharge systems will consider potential impacts on aquatic
organisms under EPA regulations implementing Section 316(b) of the CWA. Use of a
cooling water reservoir or cooling towers is a mitigation measure for reducing impacts
from impingement and entrainment; they use relatively smaller volumes of makeup
water in comparison to once-through cooing systems. Characteristics of thermal
discharge into the river also would be reduced through use of a cooling tower or
reservoir system. It is assumed that system designs at each site would use intake and
cooling tower designs that would minimize operations impacts to aquatic resources,
including threatened and endangered species. The potential for environmental
impacts to aquatic resources, including threatened and endangered species, from
nuclear power facility operations at the Malakoff site, would be SMALL.

9.3.3.5.6 Socioeconomics
This section addresses impacts from the projected in-migrating population on the
region and on local populations at the Malakoff. Specifically, the evaluation considers
potential physical impacts and impacts to demography, local economy, tax revenues,
housing, public services, education, recreation, and transportation and identifies those
notable community characteristics that would be impacted at a given site. The
preferred and alternative sites currently meet the population requirements of
10 CFR 100. The population distribution near each site is low with typically rural
characteristics.
Using the same assumptions as used in the evaluation of the STP site in ER Section
9.3.3.1.6, and applying the same in-migrating population totals to the two-county area
for Malakoff as were applied to STP, construction of the two nuclear units at the
Malakoff site would result in a total in-migrating population of 5,866 persons (workers
and families) into Henderson County, including 2,077 workers; and a total in-migrating
population of 2,118 persons (workers and families) into Ellis County, including 750
workers. Although Navarro County is directly adjacent to Henderson County, Ellis
County was assumed to attract more of in-migrating population given its higher
population and proximity to Dallas.
Some of the key assumptions used in the analyses for all of the sites are provided
below for easy reference:





50% of the peak construction workforce will in-migrate (3,405 workers) to the site
region
80% of these workers bring their families (3.28 average family size)
Socioeconomic impacts will be most evident in a two-county area, where 83% of
the in-migrating workforce and their families are expected to reside, with the
following split: 61% will reside in the site host county and 22% will reside in an
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adjacent county. Note that these percentages are consistent with the breakout of
the current operations workforce at STP.


The remaining 17% of in-migrating workers will be distributed across other counties
in the region, where the expected influx in each county represents a very small
percentage of that county’s population and impacts would be expected to be
SMALL.

Given the site proximity to the southern suburbs of Dallas (Ellis County within 50
miles), the area workforce should be sufficient from which to draw 50% of the
estimated construction workforce as daily commuters to the site.
Physical Impacts
Physical activities from construction activities include noise, odor, vehicle exhaust,
vibration, shock from blasting, and dust emissions. These have been described in
more detail for the Red 2 site (ER Section 9.3.3.2.6) and are expected to be the same
for the Malakoff site which is also a greenfield site. In summary, construction activities
would be temporary and occur mainly within the boundaries of the site. Offsite impacts
would represent small incremental changes to offsite services supporting the
construction activities. Therefore, with respect to physical impacts, impacts from
construction activities are expected to be SMALL.
Physical impacts from operation, as described for the Red 2 site (ER Section
9.3.3.2.6), are also applicable to the Malakoff site, including the potential impacts on
aesthetics, which are summarized here. With respect to aesthetics, any new units
would be closed systems that would likely include cooling towers. Visible plumes
resulting from cooling tower operation also could cause negative aesthetic effects. For
the Malakoff site, the presence of cooling towers would significantly change the
landscape. Also depending on how far the towers could be seen (such as from Cedar
Creek Reservoir or the Texas Lakes Trail), the impacts could be MODERATE.
Demography
Based on an estimated total in-migrating population of 9,616 into the multi-county
region, and a total in-migrating population of 5,866 and 2,118 into Henderson and Ellis
counties, respectively, the percent increases in population would be as shown in Table
9.3-7. Potential increases in population during construction of the proposed project
within the multi-county region are also presented. The individual impacts to each
county would include an increase of 8% in Henderson County (host county), and an
increase of 1.9% in the adjacent (and more populated) Ellis County. The potential
impacts would be MODERATE in Henderson County and SMALL in Ellis County.
Should the in-migrating population be more evenly distributed between the host and
adjacent counties, the resulting population increase in the combined two-county area
would be 5.6%, or a MODERATE impact on the two-county area. Finally, impacts to
the multi-county region include a 1.5 percent increase in population, or a SMALL
impact on the region. Note that all impacts would be temporary and are based on
conservative 2000 U.S. Census Bureau population levels. A comparison to the
estimated 2008 population for Henderson County (78,814, a 7.6% increase), results in
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a slightly reduced percentage increase (7.5%); however, the potential impacts to the
host county would still be considered MODERATE. Factoring in the 2008 population
for Ellis County (148,186), which grew 33.1% since 2000, would reduce the
percentage increase within the two-county area to 3.5%, and impacts would be
SMALL.
With respect to demography, the addition of two new units at Malakoff is assumed to
require an operations workforce of up to 600 employees (1,200 total, based on existing
workforce for STP Units 1 & 2). While part of the operational workforce at each site is
expected to relocate into the region, their numbers are small when compared to those
in-migrating for construction, and many could presumably occupy housing vacated by
construction workers. Assuming a small in-migrating operations workforce is evenly
distributed within in the region, the demographic impacts are expected to be SMALL
when compared to the total base population within the region for each site. Should the
majority of the in-migrating population choose to live in the two-county area
surrounding the site, the impacts would be SMALL at Malakoff, given it includes the
southern Dallas suburbs.
Local Economy and Taxes
Impacts relating to the economy and taxes from construction of the Malakoff site would
be expected to be similar to those described for the STP and Red 2 sites. In general,
construction of two new units would result in direct construction jobs and increased
spending in the region by the workers and through the purchase of non-labor goods
and services to support construction; and plant induced increases to local tax receipts
are considered beneficial.
Similar to the conclusions reached for the STP site, impacts to the economy are
generally BENEFICIAL and would be expected to be LARGE in the host county
(Henderson) as the site of the construction and the county where most of the
construction labor force would reside. The magnitude of the positive economic impacts
would become more diffuse as a result of interacting with the larger economic base of
other counties. Given the site’s proximity to the Dallas area, impacts to the region
would be SMALL and BENEFICIAL.
Over the longer term, and applying the same assumptions as developed for the STP
site where 50% of the in-migrating workforce would migrate out following completion
of construction, impacts to the local area could be negative. Henderson County would
be the most affected county, based on the estimated distribution of the in-migrating
workforce (61% to Henderson County and 22% to Ellis County). STPNOC concludes
that the impacts of construction on the economy of the region would be SMALL
everywhere in the region, except Henderson County, where the impacts of an
in-migrating construction labor force and the negative impacts of the departing labor
force (upon construction of completion) could be MODERATE to LARGE impacts.
Mitigation would be warranted. The same measures would be implemented as
described for the STP site.
With respect to potential construction impacts on taxes, STPNOC’s past experience at
existing STP Units 1 & 2 is that they have had a significant and beneficial impact on
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the well being of the Matagorda County where STP Units 1 & 2 now reside. In
conclusion, given the rural location of the Malakoff site, the property tax base
represented by a new nuclear facility at the Malakoff site would be expected to
represent BENEFICIAL and LARGE impact to Henderson County and to local entities
within the county, and SMALL to the region (given the proximity to Dallas area) and to
the state of Texas.
With respect to social and economic impacts from operation, these would also be
similar to those described for the Red 2 site (ER Section 9.3.3.2.6). Socioeconomic
impacts of operation relate primarily to the benefits afforded to local communities as a
result of the plant's presence (e.g., tax plans, local emergency planning support,
educational program support). The continued availability (and potential expansion at
each nuclear site), and the associated tax base is an important feature in each host
county’s ability to continue to invest in infrastructure and to draw industry and new
residents.
One potential negative impact of developing the Malakoff site for a nuclear power plant,
however, is the inability to access mineral resources beneath the site if a future need
was identified. The Malakoff site is an area of potential and historic mineral
development (former lignite mine and evidence of oil and gas drilling in the general site
area). Acquisition of the Malakoff site for development of nuclear power would require
STPNOC to purchase the mineral rights in addition to the land in order to protect plant
operations from future subsurface disturbances. However, this also means that any
valuable resources found beneath the site (not yet determined) could not be extracted
to fulfill future needs (e.g., energy needs). In addition, there is the potential that some
active drilling operations/wells in the site area would be displaced (or shut down) if the
Malakoff site were selected. This could lead to a loss of some jobs in the area from oil
or gas exploration. However, it is assumed that the owner would be able to plan for
the loss of mineral rights, and workers could find employment at the new plant (e.g.,
construction) or at other oil/gas exploration locations. Overall, however, the net
economic benefits from plant operation are considered to be positive.
In summary, the economic impacts from operation of two nuclear units at the site would
result in BENEFICIAL and LARGE impacts, particularly to the local economies. The
impacts to the regional economies would be expected to be SMALL at Malakoff since
the site region includes the southern outskirts of Dallas.
Infrastructure and Community Services
Transportation
The Malakoff site is located in western Henderson County, which is served by US-175,
US-287, SH-31, SH-198, SH-274, SH-19, and FM 59, 3441, and 1667. The site is
located approximately 3 miles south of SH-31 which provides primary access to the
area. A new road would be required to access the site, either from SH 31, which is also
part of the Texas Lakes Heritage Trail System, or from FM 3441. Development of the
Malakoff site would add commuters, deliveries, and congestion to local residents and
recreational users in the area. Recreational use is heavy given the site’s proximity to
the Trinity River, Cedar Creek Reservoir (to the north) and Richland Chambers
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Reservoir (to the west). In addition, a portion of FM 3441 may need to be relocated to
accommodate construction of a potential new reservoir at the site, depending on the
final sizing and location of the reservoir. At a minimum, road use may be restricted
during periods of construction.
Given the rural nature of the site area, construction impacts on transportation,
especially considering potential cumulative impacts from the construction workforce,
local residents and recreational users in the area, would be MODERATE to LARGE.
Mitigation measures for the access road and surrounding roads would be required,
including potential upgrades to SH-31 and FM 3441 to accommodate increased traffic.
Other mitigation measures might include installing traffic-control lighting and
directional signage, creating two entrances to the site to alleviate traffic at the primary
plant entrance, shuttling construction workers to and from the site, encouraging
carpooling, and staggering shifts to avoid traditional traffic congestion time periods.
Transportation impacts from operation at all sites would be significantly less than
construction since the operations workforce and daily plant deliveries would be
significantly less and the necessary road improvements to accommodate the
construction workforce would already have been completed. Some congestion could
still occur during shift changes; however, the magnitude of impact is expected to be
SMALL through the help of mitigation measures such as vanpooling and travel
reduction incentives currently in use by the existing workforce. In particular, the size
of the existing workforce at the Trinidad plant is assumed to be small (based on the
type of plant) compared to the operations workforce projected for the new nuclear
units. Future general population increases likely will increase highway congestion at
specific locations; the magnitude of impact of new units at the Malakoff site on this
service degradation is likely to be SMALL to MODERATE and could require mitigation,
although the population increases at the Malakoff site are expected to be less than at
the other sites due to the smaller number of workers assumed to in-migrate into the
area (given the site’s proximity to Dallas).
Recreation
Recreational areas surrounding the Malakoff site include two historic trails (Texas
Forest Trail and the Texas Lakes Trail) and a several large reservoirs in the area,
including Cedar Creek to the northwest, Richland-Chambers Reservoir to the
southwest, and Lake Palestine to the southeast. Because of its favorable climate, the
county's recreation areas are popular retirement centers. The nearby town of Athens
hosts the Old Fiddlers Reunion in May and the Black-Eyed Pea Jamboree in July
(Reference 9.3-65).
Cedar Creek Reservoir is a 32,623 acre-lake with eleven points of public access,
including five along the southern end, closest to the Malakoff site (Sunny Glen Marina,
Caney Cove, Fisherman’s Wharf, RH Lee Park, and Cedar Creek Landing); all have
parking, dock, and picnic area, and two have camping. The lake is almost completely
developed on two sides. Several small cities populate the lake and there are three golf
courses nearby (Reference 9.3-67).
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The Texas Lakes Trail sprawls across 31 counties from Red River to Bosque River in
the south. The southeastern portion between Canton, Athens, and Corsicana, lies
along SH-31, just north of the Malakoff site. The Lakes Trail is part of the Texas
Heritage Trails Program that includes 10 scenic driving trails throughout the state. The
driving trails allow visitors to explore the history and culture of Texas and are the
backbone of the THC’s statewide heritage tourism program (Reference 9.3-68).
The expected increase in traffic along SH 31, which would provide primary access to
the Malakoff site, could adversely affect recreational users traveling on SH-31 to
access Cedar Creek Reservoir from Athens and points east, as well as visitors
traveling either direction along the Texas Lakes Trail, which includes the section of
SH-31 providing potential access to the site. Impacts to these recreational resources
in the immediate site area would be MODERATE to LARGE. Other recreational
facilities in the area are at sufficient distance from the site that impacts would be
expected to be SMALL.
Housing
The impacts of plant construction on housing depend upon the number of workers
already residing in the study area and the number that would relocate and require
housing. As discussed previously, STPNOC estimates that approximately 3,405
workers and their families (for a total of 9,616 persons) would in-migrate into the
region. Assuming these workers are dispersed throughout the multi-county region, the
impacts on housing at each site are expected to be SMALL, based on the small
percentage increases in total study area population occurring at each site. Impacts on
housing under the more conservative scenario, where 83% of in-migrating workers and
their families choose to reside in a two-county area (61% reside in host county and
22% reside in adjacent county) are provided in Table 9.3-8 as a percentage use of the
existing vacant housing inventory. These numbers are based on housing data for 2000
(vacant) and assume one housing unit per worker.
Based on absolute numbers, the available housing would be sufficient to house the
workforce at the Malakoff site. The available housing may not be sufficient, however,
in terms of the type, size, and pricing desired by the workers. In this case, workers
could relocate to other areas in the region, such as to larger metropolitan areas within
commuting distance; have new homes constructed; bring their own homes; or live in
hotels, motels or nearby RV parks. Single workers could also share an apartment,
which would reduce the total number of housing units needed. An increase in housing
demand could result in an increase in housing prices and rent, which could result in
pricing some low-income populations out of their rental housing. In the long-term,
however, the study area, and particularly the host county of each site, would benefit
from increased property values and the addition of new houses to the tax rolls.
In general, impacts on housing are considered to be SMALL when a small change in
housing availability occurs and MODERATE when there is a discernable but temporary
reduction in the availability of housing units. STPNOC concludes that the potential
impacts on housing would be LARGE if the majority of workers choose to reside in the
two-county area (30.8% increase in two-county area and 29.1% increase in host
Henderson County), and SMALL if the workers are dispersed throughout the larger
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study area. Rental property and mobile home facilities are scarce in rural counties
within a 50 mile radius of the Malakoff site, but are more plentiful in the larger
municipalities. Note also that while this is a conservative analysis, in the case of the
Malakoff site, the large metropolitan area of Dallas (84,103 vacant units in 2000),
located in a third county (Dallas) approximately 50 miles to the north of the site, is likely
to draw some percentage of workers thereby helping to further reduce the impacts on
Henderson and Ellis Counties, as analyzed in this conservative scenario.
Public Services
Public services include water supply and wastewater treatment facilities, police, fire
and medical facilities; and social services. New construction or operations workers
relocating from outside the region would most likely live in residentially developed
areas where adequate water supply and wastewater treatment facilities already exist.
Small increases in the regional population would not materially affect the availability of
police, fire, or medical services. It is not expected that public services would be
materially impacted by new construction or operations employees relocating into the
region. Therefore, the impacts on public services within the region would be SMALL.
Population increases for the two-county area, as shown in Table 9.3-7, are less than 5
percent (4.3%) such that impacts on public services within the two-county area would
be SMALL. The population percentage increase in the host (Henderson) county is 8%.
In general a large population influx would increase demands on existing medical,
police and fire services in sparsely populated local communities. These local (or
county) governments would need to hire additional staff, buy additional vehicles, and
improve/build new facilities. Additional tax revenues from population influx would help
offset the cost to expand local police and fire departments and benefit the area in the
long term. However, the short-term impacts could be adverse as existing capacities
are exceeded in the initial years of construction. Given the estimated increase in the
population of Henderson County, impacts to the host county would be MODERATE.
Note that impacts to the host county could be alleviated somewhat if a larger
percentage of the in-migrating population chose to reside in the southern suburbs of
Dallas in Ellis County (or even Dallas County).
Education
According to the 2000 Census estimate, school-age children (between the ages of 5
and 19) comprise 23.5% of the population of Texas. Applying the same percentage to
the total in-migrating population that would reside in the two-county area at the
Malakoff site, based on the assumption that most of the workers will come from within
Texas, the anticipated in-migrating school age population is 1,880. Further assuming
a conservative scenario where 83% of in-migrating workers and their families choose
to reside in a two-county area (61% reside in host county and 22% reside in adjacent
county) – consistent with the breakout found with current operations workers at the
STP site – the number of school-age children migrating into Henderson County would
be 1380 and the number of school-age children migrating into adjacent Ellis County
would be 500. The percentage increases for each county are identified in Table 9.3-9.
The projected increase within the two county area is less than 5 percent and impacts
would be SMALL. The projected increase in Henderson County, however, is 9.2
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percent. Impacts in the host county would be MODERATE. The quickest mitigation
measure would be to hire additional teachers and move modular classrooms to
existing schools. Increased property and sales tax revenues as a result of the
increased population would fund additional teachers and facilities.
It should also be noted that while this is a conservative estimate, in the case of the
Malakoff site, more than 22 percent of the in-migrating workers with school-age
children are likely to reside in the more populated Ellis (or even Dallas) County that
includes the portions of the Dallas metropolitan area. The school district system of
Ellis/Dallas Counties is expected to more easily absorb an influx of school age children
than the less populated Henderson County. This would help further reduce the
impacts on this host county, as analyzed in this conservative scenario.
Socioeconomics impacts from operation at the Malakoff site would be similar to those
described for the Red 2 site with respect to recreation, housing, public services, and
education (ER Section 9.3.3.2.6). Impacts would be SMALL at all of the alternate sites.

9.3.3.5.7 Historic and Cultural Resources
Adverse effects to archaeological, paleontological, and cemetery resources are
generally the result of direct impacts from ground disturbing activities. Therefore, the
area of potential effect coincides with those areas where direct impacts from
construction and operation of the proposed project would occur. Adverse effects to
historic resources (e.g., standing structures) may occur through direct impacts that
may change the character of a property’s use or the physical features within a
structure’s setting that contribute to its historic significance. Adverse effects may also
occur through indirect impacts that could introduce visual or noise elements that
diminish the integrity of a property’s significant historic features.
STPNOC conducted historical and archaeological records searches on the National
Park Service’s NRHP Information System and reviewed information on historic and
archaeological sites provided in documents associated with the Malakoff coal fired
unit. The area has been previously disturbed by lignite mining activities. There is one
NRHP site in Henderson County, host county for the Malakoff site. It is located in the
town of Athens which is over 5 miles away (Reference 9.3-69).
Construction impacts to known or unknown cultural resources would primarily be direct
and result in ground disturbing activities that could destroy some or all of a resource.
Several potential archaeological sites were identified at the Malakoff site during
cultural resource surveys to support the cancelled coal-fired unit. The sites were
evaluated for listing on the National Register but none were eligible. In addition, as
with any land disturbing project, the potential for discovery or disturbance of unknown
cultural resources exists, particularly in areas with no prior land disturbance. However,
as with any land disturbing project, the potential for discovery or disturbance of
unknown cultural resources exists. Building the proposed nuclear power plant at the
Malakoff site would require formal consultation with the THC prior to construction.
Additional surveys would be conducted where required (e.g., new reservoir location),
and mitigation measures, if required, would be coordinated with the Commission such
that any impacts to cultural resources from construction of the proposed nuclear power
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plant would be SMALL. In addition, protective measures would be implemented if
historic and/or cultural resources were discovered during construction. In the event
that an unanticipated discovery is made, site personnel would be instructed to notify
and consult with the Commission to determine if additional evaluation is needed and
further mitigation is required.
Finally, the Texas Heritage Trail / Texas Lakes Trail Region runs just north of the site
through the Town of Malakoff (5 miles away). The Lakes Trail spans 31 counties in
Texas, from Red River in the north to the Bosque River in the south, and includes
prairie and plains cities. Many visitors travel by car along this trail each year to discover
important heritage sites in the area and learn the history of the peoples who settled this
region of Texas. Given its distance from the site, none of the heritage sites along this
trail are expected to be adversely affected by the proposed project (see also discussion
of recreation impacts under Socioeconomics, ER 9.3.3.5.6) (Reference 9.3-68).
There is minimal potential for direct impacts as a result of operations. In general, plant
operation is not expected to involve the physical conversion of additional lands for the
plant’s use. It is further assumed that any plans to disturb additional lands would avoid
existing known (and significant) historic and cultural resources, and would require
consultation with the THC prior to disturbance to address potential impacts on
unidentified and potentially significant resources. Such mitigative actions would
ensure that impacts to historic and cultural resources from plant operation are small.
The potential for impacts to cultural resources related to project operations would be
limited to indirect impacts that could alter the character of a resource or its setting.
Because there are no known cultural resources in or near the area of the proposed
plant site and the area has been previously disturbed, no direct or indirect impacts are
anticipated.
STPNOC concludes that impacts of construction and operation on historic properties
would be SMALL.

9.3.3.5.8 Environmental Justice
The Census Bureau data (2000) for Texas characterizes 11.5% of the population as
Black, 0.6% American Indian or Alaskan Native, 2.7% Asian, 0.1% Native Hawaiian or
other Pacific Islander, 11.7% some other race, 2.5% two or more races, 29.1%
aggregate of minority races, and 32% Hispanic or Latino Ethnicity. Regarding poverty
status, an indicator of low-income populations, 12% of families were living below the
poverty level in 1999 (Reference 9.3-18).
Total percentages of minority populations within a 50-mile radius of the Malakoff site
were determined using 2000 Census block points with the following results: 14.4%
black, 0.5% American Indian and Alaskan Native, 0.5% Asian, 0.05% Hawaiian and
Other Pacific Islander, 6.5% All Other Races, and 1.5% Two or More Races, and
12.6% Hispanic or Latino of any race (Hispanic Ethnicity). In addition, the percentage
of low income population (families) was determined using Census block groups within
a 50-mile radius of the Malakoff site with the following result: 11.1% were living below
the poverty level; the data were for 1999. These percentages are all lower than the
state averages for Texas except for the black population; this minority population is
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slightly higher than the state average, however the difference (i.e., just under 3%) is
not significant enough to result in potential disproportionate impacts to this minority
population (Reference 9.3-19).
In addition, because it is assumed that those minority populations living closest to the
site have the potential to be affected by plant construction activities, the 2000 Census
block data within a 5-mile radius of the Malakoff site were used for ascertaining
minority population in the area, as follows:


171 Census Blocks with a total population of 4,122 are found within a 5-mile radius
of the Malakoff site; this area includes Henderson and Navarro Counties, TX.

For purposes of this evaluation, the potential for the proposed project to result in
disproportionate impacts on minority and low income populations is based in part on
whether any block percentage exceeded its corresponding state percentage by more
than 20% or was greater than 50% overall. In this situation, the block was identified
as having a significant minority population.
For the Malakoff site, minority populations exist in 41 blocks with the breakout as
follows: black minority populations exist in 31 blocks; American Indian populations
exist in one block; populations of other races exist in seven blocks (four blocks which
also include Hispanic populations); and Hispanic populations exist in seven blocks
(four of which also contain populations of other races and one block which also
contains black population). The total minority population in these 41 Census blocks is
665 out of a total population within 5 miles of 4,122 persons; more than 80 percent of
these minorities are black. The closest block is found 1.2 miles from the site; it contains
a population of 2 persons who are black. The majority of the remaining block minority
populations are beyond 4 miles from the site.
The 2000 Census block group data within a 10-mile radius of each site were used for
ascertaining low-income population in the area. The Census Bureau data
characterizes 12% families as living below the poverty level in Texas in 1999. Within
the 10 block groups included in the 10-mile radius, the percentages ranged from 5.2%
to 32.3%. Based on the “more than 20 percent” criterion, one block of low income
populations exist in a 10-mile radius of the Malakoff site; this corresponds to 81 families
out of a total of 4,106 families living within a 10-mile radius of the Malakoff site.
Construction activities (noise, fugitive dust, air emissions, traffic) could
disproportionately this low-income population because of its proximity to the Malakoff
site and location along some of the roads that could be used to access the site.
However, longer term impacts from plant construction and operation could benefit this
low-income population through an increase in related jobs.
In general, new facilities would be considered beneficial economically to the existing
population, especially those disadvantaged population segments served by the State
and local social service agencies. Two new units may enable the disadvantaged
population to improve their social and economic position by moving to higher paying
jobs. At a minimum, the expenditures of construction workforce in the area of food,
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services, etc. could, through the multiplier effect, increase the number of jobs available
to the disadvantaged population.
Impacts to minority and low income populations from plant operation are expected to
be similar to those identified for construction activities; however, the impacts during
plant operation are expected to be generally beneficial to a disadvantaged community.
Minority and low-income populations have been shown to benefit economically from
the existing plant (e.g., construction and operation of the Grand Gulf nuclear plant in
Mississippi) (Reference 9.3-14), and are expected to receive long-term positive
economic benefits from construction and operation of two new units at all six candidate
sites. From this perspective, it could be argued that those sites with the highest
minority and low income populations, would receive LARGER and more BENEFICIAL
impacts to these populations than the other sites.
Finally, given the slightly higher number of blacks (566 within a 5-mile radius) and lowincome families in the Malakoff site area (81 families within a 10-mile radius) compared
to other sites, there is the potential for this population to be affected in different ways
than the general population would. These include unique exposure pathways or rates
of exposure (e.g., from subsistence fishing), special sensitivities (e.g., to air pollution
because of less access to health care), or different uses of natural resources (e.g., for
economic practices). While these are a potential concern, no significant health or
physical impacts to any human populations are expected to occur at the Malakoff site
(or any site under consideration) as a result of project construction or operation.
Therefore, no significant disproportionate impacts are expected to these low-income
families.
STPNOC concludes that environmental justice impacts of construction and operation
of the proposed project at the Malakoff site would be SMALL, and that potential longterm impacts from project operation would be BENEFICIAL to the minority and lowincome populations.

9.3.3.5.9 Nonradiological Health
Typical nonradiological health hazards associated with large construction projects
(such as construction of a new nuclear power plant) include the following:


Air Emissions, such as fugitive dust, smoke, and engine exhaust;



Physical Hazards, such as falls, impact injuries, and vehicular accidents; and



Noise Hazards.

All construction activities would be performed in compliance with OSHA (29 CFR
1910).
Construction-related air emissions are anticipated to consist of fugitive dust, smoke,
and engine exhaust. Impacts to construction workers would be the same for both the
proposed and alternate sites. Construction workers would be protected from such
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hazards via personal protective equipment (dust masks, etc.) and other controls (water
sprays, equipment emission controls, equipment inspections, etc.).
Impacts to neighboring populations would be dependent on distance to these
receptors. The Malakoff site is not located in the immediate vicinity of residential areas
or other industrial operations, and fugitive emissions are not anticipated to impact
offsite receptors.
Physical hazards at the construction site would be consistent with any large-scale
construction project and could include falls, impact injuries, vehicular accidents, and
electric hazards. Access to the construction site would be controlled, and physical
hazards to neighboring populations are not anticipated. Impacts to construction
workers would be minimized through training, awareness, and personal protective
equipment, and are expected to be minor.
Activities at the site would create noise consistent with large-scale construction
activities. Noise levels for common construction activities are typically about 90 dBA
at a distance of 10 feet (Reference 9.3-14), and decrease with distance from the
source. Due to the distance to local residential areas from the Malakoff site, these
populations are not expected to be impacted from construction noise hazards. Impacts
to construction workers and personnel at neighboring industrial sites would be
minimized through training, awareness, personnel protective equipment, and
scheduling of activities with particularly high levels of noise generation.
In summary, construction-related nonradiological health impacts (air emissions,
physical hazards, and noise hazards) to construction workers, workers at neighboring
facilities, and neighboring residential areas are expected to be SMALL for the Malakoff
site, and impacts can be minimized through training, awareness, personal protective
equipment, and activity scheduling.
In general, operational-related nonradiological health hazards would consist of
occupational injuries. Historically, actual injury and fatality rates at nuclear reactor
facilities have been lower than the average U.S. industrial rates (Reference 9.3-14). In
all cases, plant operational activities would be performed with adherence to applicable
laws and regulations, practices, and procedures.
Other typical nonradiological health hazards associated with plant operational
activities include the following:


Health impacts from cooling tower operation;



Noise Hazards; and



Health impacts from transmission line operation.

At the Malakoff site, plant cooling water effluent would be returned to the cooling water
reservoir and/or discharged to the Trinity River. Discharges have the potential to
increase the growth of microorganisms in the receiving waters. Serious illness and
death can occur when there is high exposure to these microorganisms (Reference
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9.3-14). NUREG-1437 notes that a discharge to a small river (defined as having an
average flow of less than 100,000 cfs) would have the greatest chance of affecting the
public (Reference 9.3-13). The Trinity River, in the vicinity of the Malakoff site, has an
average flow rate of approximately 4,400 cfs, and discharge would have a moderate
impact.
The principal sources of noise from plant operation are cooling towers (where
employed), transformers, and loudspeakers. Generally, power plant sites do not result
in off-site levels more than 10 decibels above background (Reference 9.3-13), and
impacts to neighboring populations would be small. Impacts to plant operators and
personnel at neighboring industrial sites would be minimized through training,
awareness, personnel protective equipment, and scheduling of activities with
particularly high levels of noise generation.
The two human health issues related to transmission lines are the acute effects (shock
hazard) and the potential for chronic effects from exposure to electric and magnetic
fields. Acute effects can be minimized through tower design precluding direct public
access to components that may pose a shock hazard and are considered to be small
at each location. Chronic effects from the operation of energized transmission lines on
public receptors are not conclusive but do indicate some impacts are possible.
However, these impacts are assumed to be small as transmission rights-of-way will be
located in a manner to avoid residential populations to the greatest extent.
In summary, noise hazards and hazards associated with transmission line operation
are small for the Malakoff site. Health impacts associated with discharge of cooling
water are moderate. Since impacts will generally consist of occupational injuries, and
since injury/fatality rates at nuclear plants are generally lower than the average rates
at industrial sites, operational-related nonradiological impacts at the Malakoff site are
SMALL.

9.3.3.5.10 Radiological Health
As the Malakoff site is not located in the vicinity of existing radiological operations,
sources of radiation exposure to site preparation and construction workers are limited
to those sources introduced by the new plant. The radiological impact on construction
workers at the Malakoff site is no more than that at the STP site; therefore, it is
concluded that the radiological impact on construction workers is SMALL.
Plant locations at the Malakoff site are capable of maintaining the required exclusion
zone and meet low-population zone requirements. Therefore, impacts to offsite
receptors would be minimal.
Radiological impacts of plant operation occur through exposure pathways from
releases and direct radiation from the plant, and can be viewed as dose to public
receptors, occupational receptors, and other biota. The Malakoff site is located
adjacent to and would discharge cooling water blowdown to surface waters. However,
discharges will be within regulatory limits which assure that the radiological impact is
SMALL. The Malakoff site is also located in the area of groundwater used for potable
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uses and agricultural irrigation. The valuable groundwater aquifers are generally deep
and would not be impacted by plant operation.
The Malakoff site is located near existing agricultural operations, and potential
radiological releases could impact these foodstuffs. Because liquid releases will be
maintained within regulatory limits, dose rates would generally be less than 1 mrem/yr
at the site boundary (Reference 9.3-13).
Plant locations at the Malakoff site are capable of maintaining the required exclusion
zone and meet low-population zone requirements. Radiation doses to members of the
public from current operation of nuclear power plants have been examined from a
variety of perspectives, and the impacts were found to be well within design objectives
and regulations in each instance (Reference 9.3-13). Therefore, radiological impacts
to public receptors are SMALL for the Malakoff site. Additionally, NUREG-1437
examines radiological impacts to occupational receptors and concludes that
occupational radiation exposure is of SMALL significance.

9.3.3.5.11 Impact of Postulated Accidents
As site specific meteorology data is not available for the alternate sites, a general
analysis of the impacts of postulated accidents is provided. NUREG-1437 contains a
thorough analysis of environmental impacts of accidents during operation. The
analysis assumes accident frequency based on regulatory controls ensuring the
plant’s licensing basis is maintained. The analysis concludes that the environmental
impacts from design-basis accidents are of SMALL significance for all plants
(Reference 9.3-13). Similarly, the analysis evaluated severe accidents and concluded
calculated impacts from atmospheric releases, fallout onto open bodies of water,
groundwater releases, and societal and economic impacts to be of SMALL
significance. Effective emergency planning can aid in mitigating the impacts of
accidents.
The Malakoff site is not located in the immediate vicinity of residential areas. The
accident impacts at the Malakoff site are SMALL.

9.3.3.5.12 Conclusion Regarding the Malakoff Site
Impacts from the construction of a new nuclear power plant at the Malakoff site would
generally be MODERATE, and impacts from the operation of a new nuclear power
plant at the Malakoff site would generally be SMALL. Construction-related
environmental impact areas with predicted adverse impacts other than SMALL include
land use (both on-site and off-site), terrestrial and aquatic ecology, and
socioeconomics (demographic impacts to the host county and the two-county local
area and impacts to infrastructure and community services). Operation-related
environmental impact areas with predicted adverse impacts other than SMALL include
water use and socioeconomics (physical impacts). Any adverse impact from the new
plant is not predicted to have a disproportionate effect on minority or low-income
populations. As a result, the predicted impacts at the Malakoff site are equal to or
greater than those at the proposed STP site. Malakoff was not considered
environmentally preferable to the proposed STP site.
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9.3.3.6 Evaluation of Limestone Site
In previous revisions of the COLA, the Limestone site was selected and evaluated as
an Alternate Site. For completeness, the projected environmental impacts at this site
are also evaluated. The Limestone site is owned by NRG and is located in Freestone
County, Texas, approximately 10.6 km (6.6 mi) northwest of Jewett, TX and
approximately 23.5 km (14.3 mi) south of Teague, TX. The Burlington Northern Santa
Fe Railroad runs along the northeastern border of the proposed site. The site area is
characterized by gently rolling reclaimed mine lands immediately adjacent to an
operating lignite mine and the Limestone Electric Generating Station. The assumed
cooling water source for the Limestone site is the Trinity River. The site is a greenfield
site located approximately 1.9 km (1.2 mi) east of the existing Limestone power plant
and was previously considered (but not selected) as a site for the Department of
Energy FutureGen project. The FutureGen Project would have included the planning,
design, construction, operation by the FutureGen Alliance of a coal-fueled electric
power and hydrogen gas production plant integrated with carbon dioxide capture and
geologic sequestration for the captured gas (Reference 9.3-70).
The following assumptions form the basis of the evaluation of impacts at the Limestone
site:












Nearby Limestone Lake (12,553 acres) would not be available for use by the new
plant given its current capacity and use as a cooling source for the Limestone
Electric Generating Station.
Either a new off-channel reservoir for cooling water (similar to that used at STP
site) or a storage reservoir to support cooling towers would be created to support
plant operating needs. Area topography could support up to a 3,200-acre
reservoir, whose construction has been evaluated for purposes of comparing
project impacts across the preferred and alternate sites. However, note plant
design layouts, including specific reservoir size and location, have not been
completed for any of the alternate sites.
While the plant would use a closed cycle cooling system, plant design at this site
is not final and the potential exists to use either cooling towers or a cooling water
reservoir. Therefore, potential impacts from cooling towers are also evaluated for
this site.
Cooling water discharge would be returned to the Trinity River downstream of the
intake location.
Detailed transmission routing analyses were not conducted for the alternate sites;
potential land use impacts from transmission line routing are based on combined
and approximate distances to three nearest 345kV lines.
The site is adjacent to the Limestone Generating Station which is owned by NRG.
NRG is planning an expansion at the station which would add a third generating
unit (Unit 3) to the facility, adjacent to existing generating units 1 and 2. Unit 3 will
produce 744 MW and will include a new pulverized coal boiler, steam turbine,
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generator and related equipment. For purposes of cumulative impact analysis, it
is assumed that this planned expansion will proceed, with a separate site identified
for the proposed nuclear facility. The Unit 3 construction phase is expected to last
four years. It is assumed that there would be minimal (if any) overlap of the two
project construction periods. However, operation of the two facilities would
coincide, and their combined impacts, as well as those from operation of the
existing coal plant and construction of the proposed nuclear facility, raise the
potential for cumulative impacts. Potential cumulative impacts relating to air
emissions, water use, ecology and socioeconomic resources are also considered
in the evaluation of the Limestone site.

9.3.3.6.1 Land Use Including Site and Transmission Line Rights-of-Way
Land use impacts associated with plant construction include both impacts to the power
plant site and proposed reservoir site, as well as offsite areas associated with
transmission, cooling water intake and discharge pipelines, and transportation rightsof-way (e.g., road and rail).
Construction of a new nuclear power plant would include clearing, dredging, grading,
excavation, spoil deposition, and dewatering activities. The impacted area would be
approximately 800 acres for the main power plant site (major structures including
switchyard), which would largely be focused in one central location; and up to 3,200
acres for a reservoir. Impacts would also be realized near the surface water withdrawal
and discharge locations used for cooling water makeup. Approximately 150 acres per
unit and 3,200 acres for the reservoir (for a total of 3,500 acres) would be permanently
impacted. Following construction activities, impacted areas without constructed
buildings or transportation infrastructure (assumed to be several hundred acres) would
be reclaimed to the greatest extent.
Other area land use impacts would result from construction of housing and other
infrastructure in support of a construction workforce. It is predicted that the majority of
this expansion would occur near existing communities, and a significant land use
impact is not expected to occur.
In 2007, approximately 71% of total land acreage in Freestone County was devoted to
farming, including 1,473 farms and ranches covering 399,584 acres. Of this, 236,291
(59%) were devoted to pasture (permanent pasture and rangeland other than cropland
and woodland pasture), 80,055 acres (20%) to cropland, and 74,191 acres 1(9%) to
woodlands. The remaining farmland (9,047 acres) is devoted to farmsteads, buildings
for livestock, ponds, roads, and wasteland (Reference 9.3-9). Freestone County was
selected as the representative county in the Limestone site evaluation since the
majority of the affected acres that would be impacted are in Freestone County.
The proposed plant site lies within a larger 3,000 acre area that is currently permitted
and operating as a lignite coal mine (in Leon County). There is also active oil and gas
drilling conducted in the area. The region surrounding the Limestone plant site is a
rural area that consists primarily of undeveloped agricultural property and the surface
lignite mining operations to the south and east (Reference 9.3-71). There are no local
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zoning districts or development standards in effect in the area of the proposed plant
site or utility corridors (Reference 9.3-70).
The proposed plant site consists mostly of open land. The site and general area
around the site are located in a rural area where land use has been dominated
historically by ranching, gas well activities, and lignite mining activities. The plant site
contains unimproved roads and structures related to gas well activities. The southern
part of the proposed plant site consists of land that was previously surfaced mined but
has since been reclaimed and is currently used as pasture land and for hay production.
Much of the northern part, including the proposed 3200 acre reservoir (located in
Freestone County), has not been mined and is currently wooded, primarily with
deciduous trees (e.g., oak, willow) and scrub pine. The central part of the site includes
a 21-acre white rock pad area used as a contractor staging area, storage for mining,
and hay baling equipment, pipe-fusing area and general outdoor storage. In addition
to two gas wells on the proposed plant site, nine gas gathering lines, one gas
transmission line, and 12 other gas lines traverse the area, four of which traverse the
proposed plant site (Reference 9.3-70).
As specific site locations and plant design layouts have not been finalized, specific
acreage impacts cannot be determined for the sites under consideration. However,
the following presents the general land uses for an area approximately 3,500 acres in
size at the Limestone site where the main plant site and reservoir could be located.
The acreage estimates are combined for the plant site and reservoir areas and are
based on percentage breakouts from Google Earth imagery using best professional
judgment (Reference 9.3-72).
Land Cover Class
Forested (scattered throughout open fields),
including potential for forested wetlands along
Lynn Creek (< 10 acres)
Reclaimed mine land/pasture land
Developed areas (existing plant, drill pads)
Cleared ag land
Water resources/freshwater ponds

Area (acres)

Percentage of Site

1,700

49%

920

26%

75 (5 in reservoir
area)

2%

800

23%

5

0.1%

Additional information pertaining to wetlands is found in Section 9.3.3.6.5 (Aquatic
Ecology).
Additional acreage (up to several hundred acres) that would be required for
construction activities (e.g., laydown areas) also includes a mixture of forest and open
fields, although cleared land would be used to the greatest extent possible. However,
the impact on this acreage would be temporary. Following construction activities,
impacted areas without constructed buildings or transportation infrastructure would be
reclaimed to the greatest extent feasible.
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Project construction would have a long-term impact on the current uses of forested and
grasslands and on any oil and gas activity in the area, although much of the site area
currently includes industry (Limestone plant and lignite mine). Onsite impacts from
construction of the power plant and potential reservoir at the Limestone site would be
SMALL to MODERATE, depending on the final size of the reservoir and the extent to
which undisturbed (primarily forested) lands are affected.
Specific routing of transmission lines has not yet been identified, but rough estimates
of requirements for new transmission lines have been developed. The feasibility of
using existing infrastructure is dependent on the available capacity remaining in the
system. If sufficient capacity is not available, either existing rights-of-way would be
expanded to accommodate additional transmission lines or new rights-of-way would
be obtained and transmission lines constructed. Expansion of existing rights-of-way is
expected to result in small environmental impacts while construction in new rights-ofway could result in moderate impacts.
The proposed site is approximately 1 mile east of the existing Limestone power plant
where multiple 345kV connections exist. Based on 5 miles of corridor and a 200-foot
width, installation of new lines would impact approximately 24 acres. Once at the
Limestone Plant, it is assumed that the lines could parallel the existing ROW (with
potential need for expansion). Construction of the transmission lines would be
expected to comply with all applicable laws and regulations, permit requirements, and
use of best construction practices. Given this and the short distance to the
interconnection point, construction impacts to offsite land use would be SMALL.
Impacts associated with construction of pipelines to deliver plant cooling water to the
reservoir/plant site and transportation rights-of-way (both road and rail) would also be
realized at the Limestone site. The following are estimates of the length of new
pipeline, rail, and road rights-of-way to be constructed:





Rail: 0 miles given existing rail line to Limestone plant forms northern border of site
Cooling water intake/discharge (64 miles) from/to the Trinity River and new
reservoir, 582 acres (based on 75-foot ROW width)
Access road: 0 miles given the western site boundary is FM 39; no new
transportation corridors were assumed in the FutureGen EIS.

Additional transportation volume also could require the expansion of some existing
local roads. Shift schedules could be planned so that shift changes at the co-located
facilities would not coincide with each other. Impacts from constructing road access to
the site would be small.
Construction at the proposed pipeline corridors would have temporary, minor effects
on land use during actual construction due to trenching, equipment movement and
material laydown. The ability to use current lands for their existing uses (ranching, gas
production), along each of the proposed pipeline corridors would be temporarily lost
during construction. Construction of any proposed project related transportation
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infrastructure requiring compliance with any regulations would be coordinated with the
appropriate county as deemed necessary.
In summary, offsite impacts from transmission line construction and transportation
infrastructure, which would affect an estimated 24+ acres of land, would be SMALL at
the Limestone site.
Operational impacts to site land use would include a permanent change in land use of
3,500 acres of land for the power plant site and reservoir – that would be generally
unusable for other purposes. The proposed plant would be compatible with land uses
near plant site because majority of land in the area is used for industrial purposes (coal
production, ash management, power production, and gas well activities). Other than
these comparable operations, little other development is present in the site area.
In addition, operational impacts to the site and immediate vicinity would include
maintenance operations on existing structures and would be small and temporary in
nature.
Operational impacts of transmission lines result primarily from line maintenance, and
include right-of-way vegetation clearing, transmission line maintenance, and other
normal access activities. Maintenance activities would be limited to the immediate
right-of-way and would be minimal. Corridor vegetation management and line
maintenance procedures would be established by transmission service provider.
Given rural setting and low population density along transmission corridors,
operational impacts to land use along ROWs would be SMALL.
Other offsite land use impacts as a result of plant operational activities would be
minimal, temporary, and limited in the area impacted. Such activities could include
pipeline, road, and rail maintenance and auxiliary building maintenance. It is likely that
most lands above the proposed water intake and discharge pipelines and related areas
of construction could continue to be used for ranching, farming and any passive uses.
Any existing or future subsurface activities (e.g., gas drilling or mining) would not be
possible in the immediate utility corridor once the utilities were installed.
In summary, land use impacts at the site and immediate vicinity from plant operation,
including the new reservoir, are predicted to be SMALL; and impacts from transmission
line maintenance and transportation infrastructure maintenance are predicted to be
SMALL.
With respect to potential cumulative impacts with the Unit 3 expansion at the existing
Limestone coal plant, the new coal unit (Unit 3) will be constructed adjacent to the
existing Units 1 and 2 so that it will be located on land already in use for electrical
generation. It would also rely on much of the existing infrastructure at Limestone to
minimize the amount of space required for expansion. Potential cumulative impacts
relating to land use would be expected to be minimal, and the overall impact
characterization level would be SMALL.
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9.3.3.6.2 Air Quality
Air quality impacts associated with plant construction include both impacts from the
construction activities themselves and transportation impacts from workers commuting
to the worksite. Construction activities would require obtaining Federal, state, and/or
local permits and approvals prior to beginning activities, including a preconstruction air
permit from the TCEQ (Reference 9.3-10). The air permits would ensure both
construction and operational emissions would conform to the Texas State
Implementation Plan and would not challenge state efforts to achieve or maintain
compliance with the NAAQS (Reference 9.3-11).
Air quality impacts from construction activities are similar to those for any large-scale
construction effort and consist of fugitive dust emissions, emissions from equipment
and machinery, and emissions from concrete batch plant operations. Fugitive dust
emissions can be controlled through use of water sprays and postponing certain
activities during windy conditions. Equipment emissions can be controlled through
equipment inspections and regular maintenance. Concrete batch plant operations
would employ equipment emissions controls to minimize air quality impacts. Specific
mitigation measures would be identified in the Construction Environmental Controls
Plan, which implements TCEQ requirements and would be prepared before project
construction. The Construction Environmental Controls Plan would also contain
environmental management controls strategy to minimize emissions from construction
activities and equipment. In total, air quality emissions from construction activities
would be small and temporary and can be mitigated to minimize any resulting impacts.
Air quality impacts would also result from the construction workforce commuting to the
worksite. Vehicular emissions would increase as a result of the action. It is unlikely
that air quality would be noticeably degraded beyond the immediate site vicinity. Air
quality impacts would be more detrimental in areas already exceeding the NAAQS for
criteria pollutants. Texas has no nonattainment areas for carbon monoxide, nitrogen
dioxide, ozone (1-hour), sulfur dioxide, particulate matter (less than 2.5 micrometers
[PM2.5]), or lead. Part of El Paso County, Texas is in nonattainment for particulate
matter (less than 10 micrometers [PM10]); however, this county is in the extreme
western portion of the state and is not located near the Limestone site. The DallasFort Worth area holds non-attainment status for ground-level ozone under the 8-hour
standard. Counties affected under this status include Collin, Dallas, Denton, Ellis,
Johnson, Kaufman, Parker, Rockwall, and Tarrant (Reference 9.3-12).
As the Limestone site is located outside of the affected counties and vehicular
transportation is not expected to significantly increase across the affected counties as
a result of the construction activities, impacts are expected to be SMALL.
Air quality impacts associated with plant operation include both impacts from the plant
operational activities themselves and transportation impacts from workers commuting
to the plant. Operating activities would require obtaining Federal, state, and/or local
permits and approvals prior to beginning activities.
Air quality impacts from operational activities result from releases of heat and moisture
to the environment from cooling operations and emissions from the operation of
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auxiliary equipment. A closed-cycle cooling system will be used for Limestone, using
either cooling towers or a cooling water reservoir. Thermal discharges resulting from
these systems will be to the reservoir and/or to the atmosphere.
Cooling tower operation often results in drift, or the transport of residual salts and
chemicals through water droplets carried out of the cooling towers. Based on a review
of the measurements of deposition of draft from nuclear power plants (Reference
9.3-13), measurements indicate that, beyond about 1.5 km (1.0 mi) from nuclear plant
cooling towers, salt deposition is not significantly above natural background levels.
Additionally, no instances of nuclear power plant cooling tower operation resulting in
measurable productivity losses in agricultural crops or measurable damage to
ornamental vegetation have been identified (Reference 9.3-13).
Auxiliary equipment may also be operated on an intermittent basis. Auxiliary
equipment emissions can be controlled through equipment inspections and regular
maintenance. Small amounts of ozone and smaller amounts of oxides of nitrogen are
produced by transmission lines (Reference 9.3-14). Production of ozone and oxides
of nitrogen are insignificant and does not measurably contribute to ambient levels of
those gases (Reference 9.3-13). In total, air quality emissions from operational
activities would be small and can be mitigated to minimize any resulting impacts.
Air quality impacts would also result from increased emissions from the workforce
commuting to the plant. However, as the Limestone site is located outside of the
affected counties in non-attainment for criteria pollutants, and vehicular transportation
is not expected to significantly increase across the affected counties as a result of plant
operation, impacts are expected to be SMALL.
With respect to potential cumulative impacts with the Unit 3 expansion at the existing
Limestone coal plant, the new unit would use low-sulfur coal as its fuel source and best
available technology to minimize emissions. Specifically, it will be equipped with
nitrogen-oxides burners/over-fire air and selective catalytic reduction for NOx control,
flue gas desulfurization for sulfur dioxide control, and a fabric filter baghouse for
particulate control. Emissions of mercury will be reduced through a combination of
controls expected to result in emissions below regulatory requirements. Air emissions
from the proposed nuclear facility would be minimal. Potential cumulative impacts
relating to air quality would be expected to be minimal, and the overall impact
characterization level would be SMALL.

9.3.3.6.3 Hydrology, Water Use, and Water Quality
Water-related impacts associated with plant construction include both water use
impacts and water quality impacts and are consistent with those caused by typical
large-scale construction projects. Construction activities would require obtaining
Federal, state, and/or local permits and approvals prior to beginning activities.
STPNOC estimates that groundwater would be used at a peak or maximum rate of
approximately 1,200 gpm (ER Section 2.3.1.2.6) during construction with normal
demands being much less than maximum use. Groundwater would be used during
construction for personal consumption and use, concrete batch plant operation,
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concrete curing, cleanup activities, dust suppression, placement of engineered backfill,
and piping hydrotests and flushing (ER Section 2.3.1.2.6).
In summary, due to the relatively small water quantity requirements and the availability
of groundwater or imported water, the sites will have a SMALL impact on water use for
construction activities.
Water quality impacts from construction activities would primarily result from erosion
and stormwater effects, and activity mitigation requirements would be stipulated
through TPDES permits obtained for the action. Standard best management practices
could be implemented to minimize the impacts of erosion and stormwater runoff. Any
wastewater discharges from construction activities would be regulated and would
require obtaining TPDES or other discharge permits. Regulated discharges would not
be expected to significantly impact local drainages or other surface water bodies.
Additionally, significant hydrological alterations are not anticipated at the Limestone
site. Therefore, impacts to water quality will be SMALL.
Water-related impacts associated with plant operation include both water use impacts
and water quality impacts. Plant operation would require obtaining Federal, state,
and/or local permits and approvals prior to beginning activities.
Plant operational activities consume water through plant cooling and personal
(sanitary) uses. Overall use of water is dominated by plant cooling uses for wet-cooled
plants. A closed-cycle cooling system will be used for Limestone, using either cooling
towers or a cooling water reservoir. The assumed maximum plant cooling design
consumption for a two-unit plant is 50,000 acre-ft/yr (31,000 gpm, 69.1 cfs). The
necessary water rights for this cooling water requirement from the Trinity River are not
presently owned by STPNOC and would need to be acquired. Unappropriated flows
are available for a new application 25-50% of the months (Reference 9.3-22). Active
industrial, irrigation, and mining uses were considered as potentially available for water
rights sale/transfer – municipal/domestic, hydroelectric, navigation, recreation,
recharge, and storage uses were not considered viable water rights for sale/transfer.
At present, there are 475 water rights owners in the Trinity Basin that are industrial,
irrigation, or mining uses totaling 1,168,745 acre-ft/yr (Reference 9.3-23). Assuming
no unappropriated flows exist, the new plant would need to acquire 4.3% of these
existing water rights. Acquisition of these water rights would result in a SMALL to
MODERATE impact on water use for operational activities.
Cooling tower operations result in the concentration of dissolved solids in the water
stream, resulting from evaporation loss, which must occasionally be discharged and
replenished with freshwater. The discharged water (blowdown) would be of lower
quality than the source water. Cooling tower blowdown would be discharged to the
reservoir and/or the Trinity River as necessary. The concentration of total dissolved
solids in the cooling tower blowdown averages 500 percent of that in the makeup
water, a concentration factor that can be tolerated by most freshwater biota (Reference
9.3-13). Additionally, a TPDES permit would be required to discharge effluents, and
any unforeseen water quality impacts could be addressed during periodic permit
renewals.
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Water quality impacts could also result from erosion and stormwater effects, and
activity mitigation requirements would be stipulated through TPDES permits obtained
for the action. Standard best management practices could be implemented to
minimize the impacts of erosion and stormwater runoff. Any wastewater discharges
from operational activities would also be regulated and would require obtaining TPDES
or other discharge permits.
Therefore, due to the regulatory conditions associated with the operational activities,
impacts to water quality will be SMALL.
With respect to potential cumulative impacts with the Unit 3 expansion at the existing
Limestone coal plant, the new unit would use dry cooling to conserve area water
resources; dry cooling is expected to reduce water usage at Unit 3 to approximately
one-sixth of the water used by a traditional coal plant. The proposed nuclear plant
would be a closed cycle system and located on a different water source than the
existing Limestone station. Potential cumulative impacts relating to water resources
would be expected to be minimal, and the overall impact characterization level would
be SMALL.

9.3.3.6.4 Terrestrial Resources Including Threatened and Endangered Species
For the Limestone site, it is assumed that construction of two units and a reservoir
would disturb up to 3,500 acres of land, with approximately 300 acres required for
permanent structures and facilities including plant footprint and support buildings, and
switchyard; and up to 3,200 acres for a new reservoir. This is exclusive of the land
required for development of transmission lines, water pipelines, rail or road access,
which are estimated to impact an additional 24 acres. All acreage not containing a
permanent structure would be reclaimed to the maximum extent possible.
The proposed plant site and surrounding area are located in Freestone, Limestone,
and Leon Counties within the Post Oak Savannah Vegetational Areas of Texas.
Originally, the two dominant species – post oak and blackjack oak – were scattered
throughout tallgrass prairies. The suppression of natural fires and other disturbances
has contributed to development of oak and hickory which are now dispersed among
improved or native pastures. Although the region was previously cropped, many areas
have returned to native vegetation or developed into managed pastures for livestock
operations.
Upland woodland forest includes post and blackjack oak, black hickory, winged elm,
sassafras, and eastern red cedar. Prairie grasses common to the area are
indiangrass, little bluestem, silver bluestem, Texas wintergrass, switchgrass,
purpletop, and beaked panicum. Much of the grassland community has been
converted to improved pasture grasses for grazing or hay production. Typical species
in the improved pastures include Bermuda grass, dallisgrass, and bahiagrass. Water
oak, cedar elm, American elm, black gum, river birch, box elder, pecan, and Carolina
basswood are the predominant tree species in the riparian woodlands. Common
understory and shrubs include deciduous holly, coralberry, red mulberry, flowering
dogwood, American holly and eastern redbud. Groundcover is dominated by smallflowered creek oats, poison ivy, peppervine, and Virginia creeper.
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Much of the site area includes the Jewett Mine where mine owners have previously
conducted detailed vegetation studies. Data collected from these studies indicate that
the predominant vegetation type is Upland Hardwood Forest (47 percent), followed by
Grasslands (44 percent), Bottomland/riparian forest (5%), hydric habitat (3%) and
aquatic habitat (1%) (Reference 9.3-70). The dominant vegetation types on the
proposed site include Post Oak Woods/Forest and Grassland Mosaic. Characteristics
species of these communities include post oak, blackjack oak, eastern red cedar,
honey mesquite, black hickory, live oak, cedar elm, hackberry, little bluestem, silver
bluestem, hackberry, supplejack, greenbriar, sand lovegrass, three-awn, green
sprangletop, and tickclover (Reference 9.3-70).
The immediate site area contains unimproved roads and structures related to gas well
activities. The southern part of the proposed plant site consists of land that was
previously surfaced mined but has since been reclaimed and is currently used as
pasture land and for hay production. Much of the northern part, including the proposed
3,200 acre reservoir (located in Freestone County), has not been mined and is
currently wooded, primarily with deciduous trees (e.g., oak, willow) and scrub pine.
The central part of the site includes a 21-acre white rock pad area used as a contractor
staging area, storage for mining, and hay baling equipment, pipe-fusing area and
general outdoor storage (Reference 9.3-70).
Construction of the new plant and reservoir would affect up to 3,500 acres of land that
currently includes forest (estimated at 1,700 acres), including some forested wetlands;
pasture land, including reclaimed land (estimated at 1,720 acres), minimal surface
water resources (intermittent streams and ponds) at 5 acres, and 75 acres of
developed lands. Of the 300 acres permanently impacted at the power plant site, the
majority would occur on previously disturbed lands.
Other temporary impacts from plant construction, such as erosion and dust generation,
would be temporary and typical of large construction projects. These impacts could be
mitigated using standard industrial procedures and best management practices.
Standard practices, such as silt fences to control sedimentation and water sprays to
limit dust generation, would protect ecological resources in the site vicinity.
The majority of land disturbance, including proposed reservoir construction, would
occur in Freestone County. Federal, state, and other sensitive species in Freestone
County have been identified previously for the Trinity 2 Site. Since the site actually
encompasses portions of Leon and Limestone Counties, lists of federal and state
protected species that could occur in these counties were also reviewed but no
additional species were identified except for the threatened Louisiana black bear which
could occur in Leon County, and the white-faced ibis (state threatened) in Limestone
County. Federal species include three birds (interior least tern, piping plover,
whooping crane – USFWS listing), one mammal (Louisiana black bear), one
amphibian (Houston toad), and two plants (large fruited sand-verana and Navosota
ladies’ tresses) (References 9.3-53 and 9.3-73). Additional State listed (threatened)
terrestrial species include: six birds (American peregrine falcon, bald eagle, and
peregrine falcon which are delisted Federal species; white-faced ibis, Bachman’s
sparrow, and wood stork); and two reptile species (Texas horned lizard and
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Timber/Canebrake rattlesnake) (Reference 9.3-53 and 9.3-73). Table 9.3-6 provides
a complete listing of Federal and State protected species in Freestone, Leon and
Limestone Counties with their listing status and common and scientific names. No
critical habitat or other sensitive habitats have been identified in the site area.
With respect to the Houston toad, surveys for the Houston toad within the Jewett mine
site have been conducted on numerous occasions with no observations of toads.
USFWS concurred that the Houston toad is unlikely to occur in the vicinity of the Jewett
Mine; therefore it is unlikely to occur on the proposed plant site, utility corridors, or
within the site area. The Houston toad, a protected species in Freestone, Limestone
and Leon Counties, breeds in shallow bodies of water that persist long enough (30-60
day) for egg hatching and metamorphosis to occur (Reference 9.3-70).
Field surveys would be conducted for threatened and endangered aquatic species as
part of the permitting process prior to any clearing or construction activities at the site,
in the proposed reservoir area, and along associated transmission, pipeline and
transportation (e.g., rail spur) corridors. In addition, construction-related land clearing
and reservoir development would be conducted according to federal and state
regulations, permit conditions and established best management practices. This
would include consultation with the appropriate resource agencies and development
of appropriate mitigation measures where required to minimize potential impacts to
sensitive resources.
In terms of habitat loss from constructing a new nuclear power plant and reservoir, the
impacts to terrestrial resources, including threatened and endangered species would
be SMALL in the area of the facility footprint, and MODERATE to LARGE at the
reservoir location, given the potential for impacting up to 1,700 acres of forested land
and the total number of protected species that could potentially occur in the area.
Potential impacts from construction of transmission, rail and access road corridors
would be minimal given the site’s proximity to existing infrastructure at the adjacent
Limestone plant. Impacts to terrestrial resources from construction of transmission
corridors, rail and access road would be SMALL. In addition, land clearing associated
with construction of the makeup water intake line to the river could result in short-term
displacement of species within that corridor.
As noted previously, it is assumed that the proposed new units would employ a closed
cycle cooling system that would potentially use cooling towers. Impacts to terrestrial
resources that may result from operation of two new nuclear units include those
associated with cooling tower drift and bird collisions. The principal environmental
concern with cooling tower drift impacts is related to the emission and downwind
deposition of cooling water salts. Salt deposition can adversely affect sensitive plant
and animal communities through changes in water and soil chemistry.
The impacts of cooling tower drift on crops, ornamental vegetation, native plants, birds,
shoreline habitat and protected species were evaluated previously in NUREG-1437
and found to be small for all plants, including those with multiple cooling towers of
various types (Reference 9.3-13). Measurements indicated that, beyond about 1.5 km
Alternate Site Analysis

9.3-151

Rev. 12

STP 3 & 4

Environmental Report

(1.0 mi) from nuclear plant cooling towers, salt deposition is not significantly above
natural background levels. Additionally, no instances of nuclear power plant cooling
tower operation resulting in measurable productivity losses in agricultural crops or
measurable damage to ornamental vegetation have been identified (Reference
9.3-13).
Given the small area of impact expected from drift, the absence of critical habitat in the
site area, and the fact that most of the site area has been previously cleared, ecological
impacts from cooling tower drift during plant operation at the Limestone site would be
SMALL.
In addition, creation of a new reservoir to support plant operation would provide new
habitat for birds/fowl that would not be adversely affected by plant operation.
Finally, with respect to potential cumulative impacts with the Unit 3 expansion at the
existing Limestone coal plant, as discussed under land use, the planned expansion
would be located on land already in use, and would rely on much of the existing
infrastructure at Limestone to minimize the amount of space required for expansion.
The proposed nuclear facility would also be constructed on land that has mostly been
disturbed and no sensitive resources are known to occur on the proposed site.
Potential cumulative impacts relating to terrestrial resources would be expected to be
minimal, and the overall impact characterization level would be SMALL.

9.3.3.6.5 Aquatic Resources Including Threatened and Endangered Species
The only surface waters on the proposed power plant site are three small creeks and
a few man-made holding ponds. Aquatic invertebrates expected to be found in the
streams and ponds of the proposed site include a variety of insects, crustaceans,
mollusk, and segmented worms. No fish are expected to occur on the onsite streams
because they are intermittent. Any fish species found within the man-made
impoundments on the proposed plant site would be the result of land-owner stocking
(Reference 9.3-70).
Impacts on the aquatic ecosystem from construction of a new nuclear power plant at
the Limestone site would be associated primarily with construction of a new reservoir,
and construction of intake and discharge pipelines to the Trinity River. The most
significant environmental impacts would be from creation of a new 3,200-acre reservoir
which would inundate the natural habitat along existing drainages in the proposed
reservoir area (e.g., Lynn Creek and Dry Creek). Flows in these smaller drainages are
assumed to be intermittent with any fishery resources limited to seasonal flows. No
major creeks, rivers or large impoundments are located in the site area although Lake
Limestone is located within a couple of miles to the northwest/west (tip of one arm of
the lake is located within a mile of the site). Lake Limestone would not be used to
support cooling and therefore would not be impacted by construction (or operation) of
the new plant and reservoir.
Portions of wetlands, ponds and channels within the proposed power plant site have
been previously disturbed as part of the Jewett Surface Lignite Mine Operation. Most
of Red Hollow Channel along the site’s eastern boundary has been modified for mine
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drainage with the inclusion of two impoundments for sedimentation control. A portion
of an original branch of the Red Hollow Channel extends to a small, on-channel pond
near the northern part of the proposed site. Two small wetland areas are located in a
pasture in the western part of the southern half of the proposed site. These wetlands
are isolated and non-jurisdictional. Total wetland area is estimated to be 2 acres of low
quality palustrine wetland, 0.1 acre of medium quality palustrine wetland, and 18 acres
of low quality ponds of questionable jurisdictional status (Reference 9.3-70).
The majority of wetland features within a mile of the site, including the proposed
reservoir area, are categorized as man-made upland stock pond. These are generally
of low quality due to previous mining activities. However, Lynn Creek would be
considered jurisdictional waters of the U.S. under Section 404 of the CWA even though
it has been modified by mining activities. Five palustrine forested wetlands are
identified with Lynn Creek (Reference 9.3-70). A detailed wetlands assessment and
study will be required in order to obtain the appropriate permits from the USACE to
construct the reservoir.
The proposed project could result in localized, direct, and adverse construction
impacts to wetlands. Filling in or modifying portions of wetlands, if avoidance is not
feasible, would permanently alter hydrologic function and wetland vegetation and
result in direct habitat loss. Potential habitat degradation of wetlands and waters
downstream could also occur if flow to adjacent areas is reduced. Construction
impacts would be mitigated by minimizing areas disturbed and preventing runoff from
entering wetlands during construction. Mitigation for wetland loss would also likely be
required but the exact amount is not known at this time.
Construction activities for a new cooling water intake and discharge structures on the
Trinity River include: dredging, construction of cooling towers (if required), and onsite
impacts on water sources, and pipeline construction. Aquatic resources in the
immediate site area have been described previously. Existing aquatic resources in the
Trinity River, and potential impacts to these resources from construction of intake and
discharge pipelines from the Limestone site, are expected to be similar to those
described for the Trinity 2 site (ER Section 9.3.3.4.5), although the length of intake and
discharge pipelines would be longer at the Limestone site since it is farther from the
river.
Dredging should be localized and temporary. While it would result in increased
turbidity, the effects would be temporary and dredging operations would be in
compliance with the USACE and State water quality requirements so that long-term
water quality is not degraded. Construction of the trenches for the intake and
discharge pipelines from the water to the site could lead to temporary soil erosion and
increased turbidity in any onsite water sources. All construction impacts from
construction related to the reservoir/cooling towers and onsite impacts on water
resources (e.g., from dewatering effluent and runoff), such as erosion and
sedimentation into the water resources, could be mitigated using standard industrial
procedures and best management practices. Pipeline construction impacts would be
temporary and would also incorporate best management practices. Pipes would be
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buried, so there would be no permanent alteration of water flow patterns in the
floodplain.
Based on a review of threatened and endangered species databases generated by the
TPWD and USFWS, there are no protected aquatic species within the proposed power
plant site or surrounding area. The smalleye shiner, a candidate fish species, could
occur in Limestone County. However, because the fish is endemic to the Upper
Brazos River and its tributaries (Reference 9.3-53), where no proposed construction
activities would occur, the shiner would not be expected to be impacted by the project.
State protected species include the alligator snapping turtle that does have the
potential to occur in the site area (Reference 9.3-70) (see also Table 9.3-6).
Field surveys would be conducted for threatened and endangered aquatic species as
part of the permitting process prior to any clearing or construction activities at the site
and in the proposed reservoir area. In addition, construction-related land clearing
would be conducted according to federal and state regulations, permit conditions and
established best management practices.
In summary, impacts from construction of a new reservoir would affect a large area (up
to 3,200 acres). However, the affected drainages are assumed to be intermittent with
limited aquatic resources and no Federally protected threatened or endangered
species are present. A state threatened species may be present and high quality
wetlands would also be impacted. With respect to onsite impacts from construction of
the nuclear power plant facilities, much of the immediate site area has already been
disturbed and existing aquatic resources are also limited. Construction impacts would
be temporary and incorporate best management practices. Given this, impacts to
aquatic resources, including wetlands and threatened and endangered species, from
construction of nuclear power facilities at the Limestone site would be SMALL at the
power plant site, and MODERATE at the reservoir location.
Potential impacts from plant operation are expected to be similar at all of the alternate
sites (see discussion for Red 2, ER Section 9.3.3.2.5). In summary, potential impacts
to aquatic resources from plant operation primarily include those from water intake
(i.e., impingement and entrainment), and discharge of heated effluents (heat shock).
Additional concerns could include: physical changes to aquatic systems from storm
water collection, and accumulation of contaminants in sediments or biota and thermal
plume barrier to migrating fish.
Final design of intake and discharge systems will consider potential impacts on aquatic
organisms under EPA regulations implementing Section 316(b) of the CWA. Use of a
cooling water reservoir or cooling towers is a mitigation measure for reducing impacts
from impingement and entrainment; they use relatively smaller volumes of makeup
water in comparison to once-through cooing systems. Characteristics of thermal
discharge into the river also would be reduced through use of a cooling tower or
reservoir system. It is assumed that system designs at each site would use intake and
cooling tower designs that would minimize operations impacts to aquatic resources,
including threatened and endangered species. The potential for environmental
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impacts to aquatic resources, including threatened and endangered species, from
nuclear power facility operations at the Limestone site, would be SMALL.
With respect to potential cumulative impacts with the Unit 3 expansion at the existing
Limestone coal plant, the planned expansion would be located on land already in use,
utilize dry cooling to minimize water requirements and utilize a different water source
than the planned nuclear facility. Only one listed aquatic species (reptile), the statethreatened alligator snapping turtle, has the potential to occur in both projects. Field
surveys would be conducted as part of the permitting process prior to any clearing or
construction activities at each site and in the proposed reservoir area. In addition, all
ground disturbing activities would be conducted according to federal and state
regulations, permit conditions and established best management practices. Potential
cumulative impacts relating to aquatic resources would be expected to be minimal, and
the overall impact characterization level would be SMALL.

9.3.3.6.6 Socioeconomics
This section addresses impacts from the projected in-migrating population on the
region and on local populations at the Limestone site. Specifically, the evaluation
considers potential physical impacts and impacts to demography, local economy, tax
revenues, housing, public services, education, recreation, and transportation and
identifies those notable community characteristics that would be impacted at a given
site. The preferred and alternative sites currently meet the population requirements of
10 CFR 100. The population distribution near each site is low with typically rural
characteristics.
Using the same assumptions as used in the evaluation of the STP site in ER Section
9.3.3.1.6, and applying the same in-migrating population totals to the two-county area
for Limestone as were applied to STP, construction of the two nuclear units at the
Limestone site would result in a total in-migrating population of 5,866 persons (workers
and families) into Freestone County, including 2,077 workers; and a total in-migrating
population of 2,118 persons (workers and families) into Limestone County, including
750 workers.
Some of the key assumptions used in the analyses for all of the sites are provided
below for easy reference:





50% of the peak construction workforce will in-migrate (3,405 workers) to the site
region
80% of these workers bring their families (3.28 average family size)
Socioeconomic impacts will be most evident in a two-county area, where 83% of
the in-migrating workforce and their families are expected to reside, with the
following split: 61% will reside in the site host county and 22% will reside in an
adjacent county. Note that these percentages are consistent with the breakout of
the current operations workforce at STP.
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The remaining 17% of in-migrating workers will be distributed across other counties
in the region, where the expected influx in each county represents a very small
percentage of that county’s population and impacts would be expected to be
SMALL.

While the Limestone site is in a rural, low population area, there is sufficient population
residing within commuting distance in the neighboring counties – including McLennan
County which includes the City of Waco – from which to draw 50% of the estimated
construction workforce within commuting distance of site. Note that the Limestone site
actually straddles three counties: Freestone (where majority of the affected land is
located), Leon and Limestone. Limestone was included rather than Leon in the twocounty region of influence since it has a slightly greater population than Leon.
Physical Impacts
Physical activities from construction activities include noise, odor, vehicle exhaust,
vibration, shock from blasting, and dust emissions. These have been described in
more detail for the Red 2 site (ER Section 9.3.3.2.6) and are expected to be similar for
Limestone which is also a greenfield site. In summary, construction activities would be
temporary and occur mainly within the boundaries of the site. Offsite impacts would
represent small incremental changes to offsite services supporting the construction
activities. Note that in the case of the Limestone site, development at the site would
add air and noise emissions to existing air and noise emissions associated with the
nearby Limestone power plant and lignite mining operations. However, because the
Limestone site, although a greenfield site, is located in an industrial area, activities at
both plants would be in compliance with the necessary federal, state and local permits.
Therefore, with respect to physical impacts, impacts from construction activities,
including potential cumulative impacts, are expected to be SMALL.
Physical impacts from operation, as described for the Red 2 site (ER Section
9.3.3.2.6), are also applicable to the Limestone site, with the exception of potential
impacts on aesthetics. With respect to aesthetics, any new units would be closed
systems that would likely include cooling towers. Visible plumes resulting from cooling
tower operation also could cause negative aesthetic effects. For the Limestone site
that is already located in an industrial area (existing Limestone power plant and lignite
mine) that include smokestacks, additional towers for two new reactors would not be
expected to significantly change the existing appearance of the site. The impacts
would be SMALL. It is also assumed that during plant layout, every effort would be
made to locate the towers in an area isolated from area view points to the maximum
extent possible.
Demography
Based on an estimated total in-migrating population of 9,616 into the multi-county
region, and a total in-migrating population of 5,866 and 2,118 into Freestone and
Limestone counties, respectively, the percent increases in population would be as
shown in Table 9.3-7. Potential increases in population during construction of the
proposed project within the multi-county region are also presented. The individual
impacts to each county would include an increase of 32.8% in Freestone County (host
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county), and an increase of 9.6% in the adjacent Limestone County. The potential
impacts would be LARGE in Freestone County and MODERATE in Limestone County.
Should the in-migrating population be more evenly distributed between the host and
adjacent counties, the resulting population increase in the combined two-county area
would be 20%, or a LARGE impact on the two-county area. Finally, impacts to the
multi-county region include a 3.4 percent increase in population, or a SMALL impact
on the region. Note that all impacts would be temporary and are based on
conservative 2000 U.S. Census Bureau population levels. A comparison to the
estimated 2008 population for Freestone County (18,923, a 5.9% increase), results in
a slightly reduced percentage increase (31%); however, the potential impacts to the
host county would still be considered LARGE. Factoring in the 2008 population for
Limestone County (22,192), impacts to the two-county area would be just over 19.4%,
and impacts would remain LARGE.
With respect to demography, the addition of two new units at Limestone is assumed to
require an operations workforce of up to 600 employees (1,200 total, based on existing
workforce for STP Units 1 & 2). While part of the operational workforce at each site is
expected to relocate into the region, their numbers are small when compared to those
in-migrating for construction, and many could presumably occupy housing vacated by
construction workers. Assuming a small in-migrating operations workforce is evenly
distributed within in the region, the demographic impacts are expected to be SMALL
when compared to the total base population within the region for each site. Should the
majority of the in-migrating population choose to live in the two-county area
surrounding the site, the impacts would be SMALL at Limestone, given its rural
location.
Local Economy and Taxes
Impacts relating to the economy and taxes from construction of the Limestone site
would be expected to be similar to those described for the STP and Red 2 sites. In
general, construction of two new units would result in direct construction jobs and
increased spending in the region by the workers and through the purchase of non-labor
goods and services to support construction; and plant induced increases to local tax
receipts are considered beneficial.
Similar to the conclusions reached for the STP site, impacts to the economy are
generally BENEFICIAL and would be expected to be LARGE in the host county
(Freestone) as the site of the construction and the county where most of the
construction labor force would reside. The magnitude of the positive economic impacts
would become more diffuse as a result of interacting with the larger economic base of
other counties. The host and surrounding counties are very rural, although there is
some other industry nearby (e.g., Limestone Generating Plant). Impacts to the region
would be expected to be SMALL to MODERATE and BENEFICIAL.
Over the longer term, and applying the same assumptions as developed for the STP
site where 50% of the in-migrating workforce would migrate out following completion
of construction, impacts to the local area could be negative. Freestone County would
be the most affected county, based on the estimated distribution of the in-migrating
workforce (61% to Freestone County and 22% to Limestone County). STPNOC
Alternate Site Analysis

9.3-157

Rev. 12

STP 3 & 4

Environmental Report

concludes that the impacts of construction on the economy of the region would be
SMALL everywhere in the region, except Freestone County, where the impacts of an
in-migrating construction labor force and the negative impacts of the departing labor
force (upon construction of completion) could be MODERATE to LARGE impacts.
Mitigation would be warranted. The same measures would be implemented as
described for the STP site.
With respect to potential construction impacts on taxes, STPNOC’s past experience at
existing STP Units 1 & 2 is that they have had a significant and beneficial impact on
the well being of the Matagorda County where STP Units 1 & 2 now reside. In
conclusion, given the rural area surrounding the Limestone site, the property tax base
represented by a new nuclear facility at Limestone would be expected to represent
BENEFICIAL and LARGE impact to Freestone County and to local entities within the
county, and SMALL to MODERATE to the region (given the absence of a major
metropolitan area within 50 miles), and SMALL to the state of Texas.
With respect to social and economic impacts from operation, these would also be
similar to those described for the Red 2 site (ER Section 9.3.3.2.6). Socioeconomic
impacts of operation relate primarily to the benefits afforded to local communities as a
result of the plant's presence (e.g., tax plans, local emergency planning support,
educational program support). The continued availability (and potential expansion at
each nuclear site), and the associated tax base is an important feature in each host
county’s ability to continue to invest in infrastructure and to draw industry and new
residents.
One potential negative impact of developing the Limestone site for a nuclear power
plant, however, is the inability to access mineral resources beneath the site if a future
need was identified. The Limestone site is an area of potential and historic mineral
development (active lignite mining adjacent to Limestone and evidence of extensive oil
and gas drilling in the general site area). Acquisition of the Limestone site for
development of nuclear power would require STPNOC to purchase the mineral rights
in addition to the land in order to protect plant operations from future subsurface
disturbances. However, this also means that any valuable resources found beneath
the site (not yet determined) could not be extracted to fulfill future needs (e.g., energy
needs). In addition, there is the potential that some active drilling operations/wells in
the site area would get displaced (or shut down) if the Limestone site were selected.
This could lead to a loss of some jobs in the area from oil or gas exploration. However,
it is assumed that the owner would be able to plan for the loss of mineral rights, and
workers could find employment at the new plant (e.g., construction) or at other oil/gas
exploration locations. Overall, however, the net economic benefits from plant
operation are considered to be positive.
In summary, the economic impacts from operation of two nuclear units at the site would
result in BENEFICIAL and LARGE impacts, particularly to the local economies. The
impacts to the regional economies would be expected to be MODERATE at Limestone
where the new plant (along with the existing Limestone coal plant) would play a
significant role in the regional economy.
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Infrastructure and Community Services
Transportation
The Limestone site is located at the juncture of Limestone, Freestone, and Leon
Counties. The site area is served by I-45, US-79, US-84, SH-164, FM 39, and FM 80.
The site is located approximately nine miles west of I-45 which provides primary
access to the area. The site is located directly off of FM 39. Development of the
Limestone site would add commuters, deliveries, and congestion to the existing and
significant workforce and delivery system associated with the Limestone power plant
and lignite mining activities located adjacent to the site, as well as local residents and
recreational users of Lake Limestone. In addition, a portion of FM 80 or other
unimproved roads north of the plant site area may need to be relocated to
accommodate construction of a potential new reservoir at the site, depending on the
final sizing and location of the reservoir. At a minimum, road use may be restricted
during periods of construction.
Given the rural nature of the site area, construction impacts on transportation,
especially potential cumulative impacts from commuting workforces at both plants and
recreational users around Lake Limestone (which supports several parks and
campgrounds), would be LARGE. Mitigation measures for the access road and
surrounding roads may be required, including the potential widening of FM 39 to
accommodate increased traffic. Other mitigation measures might include installing
traffic-control lighting and directional signage, creating two entrances to the site to
alleviate traffic at the primary plant entrance, shuttling construction workers to and from
the site, encouraging carpooling, and staggering shifts to avoid traditional traffic
congestion time periods.
Transportation impacts from operation at all sites would be significantly less than
construction since the operations workforce and daily plant deliveries would be
significantly less and the necessary road improvements to accommodate the
construction workforce would already have been completed. Some congestion could
still occur during shift changes, particularly at Limestone given its proximity to the
Limestone coal plant and lignite mining operations; however, the magnitude of impact
is expected to be SMALL through the help of mitigation measures such as vanpooling
and travel reduction incentives currently in use by the existing workforce. Future
general population increases likely will increase highway congestion at specific
locations; the magnitude of impact of new units at the Limestone site on this service
degradation is likely to be SMALL to MODERATE and could require mitigation.
Recreation
The closest recreation area to the Limestone site is Lake Limestone, a 12,553-acre
lake located three miles to the west of the site. Bank access to the reservoir is limited
to four Brazos River Authority parks, two of which are in Leon County (Brazos River
Authority Park 1 and Leon County Park 4) and two of which are in Limestone County
(Limestone County Parks 2 and 3). Each includes restrooms, boat ramps, and picnic
areas. Camping is allowed, but there are no water or electric hookups. Two private
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marinas (Running Branch and Limestone) also offer camping with water and electric
hookups (Reference 9.3-74).
Additional recreational resources in the area include Fort Parker State Parker to the
north (between Mexia and Grosbeck), which includes camping, swimming, fishing,
picnicking, hiking, biking, canoeing, nature study and baseball/softball (Reference 9.375); and Fort Bogy State Park located south of Centerville, which includes a beach and
swimming area, bike and nature trails and a 15-acre lake (Reference 9.3-76).
While Lake Limestone is close to the proposed site, and recreational users traveling to
Lake Limestone along FM 39 past the site from points south may be affected.
However, there are other alternate routes users can take to access the lake and avoid
heavy construction traffic and delays. While one “arm” of the lake does come within a
mile of the Limestone site, the site is at considerable distance compared to the existing
Limestone coal plant that currently operates on the lake. Given that the proposed
Limestone site is located in an industrial area, it unlikely that the construction impacts
from a new nuclear facility three miles away would detract any further from the
experience of recreational users along Lake Limestone than is already being impacted
by operation of the existing Lake Limestone power plant and lignite mining operations.
Impacts to recreational resources, including potential cumulative impacts, would be
SMALL.
Housing
The impacts of plant construction on housing depend upon the number of workers
already residing in the study area and the number that would relocate and require
housing. As discussed previously, STPNOC estimates that approximately 3,405
workers and their families (for a total of 9,616 persons) would in-migrate into the
region. Assuming these workers are dispersed throughout the multi-county region, the
impacts on housing at each site are expected to be SMALL, based on the small
percentage increases in total study area population occurring at each site. Impacts on
housing under the more conservative scenario, where 83% of in-migrating workers and
their families choose to reside in a two-county area (61% reside in host county and
22% reside in adjacent county) are provided in Table 9.3-8 as a percentage use of the
existing vacant housing inventory. These numbers are based on housing data for 2000
(vacant) and assume one housing unit per worker.
Based on absolute numbers, the available housing within the two-county area
(combined) would be sufficient to house the in-migrating workforce at the Limestone
site. Rental property and mobile home facilities are scarce in rural counties within a 50
mile radius of the Limestone site, but are more plentiful in the larger municipalities.
There is insufficient vacant housing available in Freestone County (1,550 units) to
accommodate an influx of 2,077 workers projected for the host county. In addition, the
available housing in the two-county area may not be sufficient, in terms of the type,
size, and pricing desired by the workers. In this case, workers could relocate to other
areas in the region, such as to larger metropolitan areas within commuting distance;
have new homes constructed; bring their own homes; or live in hotels, motels or nearby
RV parks. Single workers could also share an apartment, which would reduce the total
number of housing units needed. An increase in housing demand could result in an
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increase in housing prices and rent, which could result in pricing some low-income
populations out of their rental housing. In the long-term, however, the study area, and
particularly the host county of each site, would benefit from increased property values
and the addition of new houses to the tax rolls.
In general, impacts on housing are considered to be SMALL when a small change in
housing availability occurs and MODERATE when there is a discernable but temporary
reduction in the availability of housing units. STPNOC concludes that the potential
impacts on housing at the Limestone site would be LARGE if the majority of workers
choose to reside in the two-county area (increase of 84% in two-county area and 134%
increase in host Freestone County), and SMALL if the workers are dispersed
throughout the larger study area. Note also that while this is a conservative analysis,
in the case of the Limestone site, the larger community of Waco (an additional 3,540
vacant units in 2000), located in a third county (McLennan) approximately 55 miles to
the west of the site, is likely to draw some percentage of workers thereby helping to
further reduce the impacts on Freestone County (and even Limestone County), as
analyzed in this conservative scenario.
Public Services
Public services include water supply and wastewater treatment facilities, police, fire
and medical facilities, and social services. New construction or operations workers
relocating from outside the region would most likely live in residentially developed
areas where adequate water supply and wastewater treatment facilities already exist.
Small increases in the regional population would not materially affect the availability of
police, fire, or medical services. It is not expected that public services would be
materially impacted by new construction or operations employees relocating into the
region. Therefore, the impacts on public services within the region would be SMALL.
However, population increases for both the two-county area and the host county, as
shown in Table 9.3-7, are 20% and 32.8%, respectively. Impacts on public services
within the two-county area and on the host (Freestone) county would be LARGE. In
general a large population influx would increase demands on existing medical, police
and fire services in sparsely populated local communities. These local (or county)
governments would need to hire additional staff, buy additional vehicles, and
improve/build new facilities. Additional tax revenues from population influx would help
offset the cost to expand local police and fire departments and benefit the area in the
long term. However, the short-term impacts could be adverse as existing capacities
are exceeded in the initial years of construction. Note that impacts to the host county
could be alleviated somewhat if a larger percentage of the in-migrating population
chose to reside in the nearby and more populated third county, McLennan County,
which includes the town of Waco.
Education
According to the 2000 Census estimate, school-age children (between the ages of 5
and 19) comprise 23.5% of the population of Texas. Applying the same percentage to
the total in-migrating population that would reside in the two-county area at the
Limestone site, based on the assumption that most of the workers will come from within
Texas, the anticipated in-migrating school age population is 1,880. Further assuming
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a conservative scenario where 83% of in-migrating workers and their families choose
to reside in a two-county area (61% reside in host county and 22% reside in adjacent
county) – consistent with the breakout found with current operations workers at the
STP site – the number of school-age children migrating into Freestone County would
be 1,380 and the number of school-age children migrating into adjacent Limestone
County would be 500. The percentage increases for each county are identified in
Table 9.3-9.
The projected increase within the two county area is 23.3 percent and impacts would
be LARGE. The projected increase in Freestone County is slightly higher at 37.4
percent, and impacts to the host county also would be LARGE. The quickest mitigation
measure would be to hire additional teachers and move modular classrooms to
existing schools. Increased property and sales tax revenues as a result of the
increased population would fund additional teachers and facilities.
It should also be noted that while this is a conservative estimate, in the case of the
Limestone site, more than 22 percent of the in-migrating workers with school-age
children are likely to reside in the more populated McLennan County that includes
Waco, or even Navarro County that includes the town of Corsicana. The school district
system of McLennan or Navarro Counties is expected to more easily absorb an influx
of school age children than the less populated Freestone, or Limestone or Leon
Counties. This would help further reduce the impacts on this host count(ies), as
analyzed in this conservative scenario.
Socioeconomics impacts from operation at the Limestone site would be similar to those
described for the Red 2 site with respect to recreation, housing, public services, and
education (ER Section 9.3.3.2.6). Impacts would be SMALL at all of the alternate sites.
Potential Cumulative Impacts
With respect to potential cumulative impacts with the Unit 3 expansion at the existing
Limestone coal plant, construction of the new coal unit is expected to employ over
1,000 construction workers. Operation of existing Units 1 and 2 currently employs 250
people full-time. Assuming that half of this number would be required to operate a third
unit, this would add 125 more staff for Unit 3 and result in a total operating staff of 375
for the three units. Based on the assumption that construction of the new Unit 3 would
be completed prior to the expected peak in-migrating construction workers (and their
families) associated with the nuclear plant, some of the expected socioeconomic
impacts from the new nuclear facility may be slightly reduced if the same set of
construction workers could be used to support both projects. That could help not only
reduce the potential number of in-migrating workers (and their families) during
construction of the nuclear facility, but also help reduce the associated demands on
housing, schools, public services, etc. The local communities would be more prepared
for the additional worker influx when construction of the nuclear facility begins. In
addition, the combined impacts of both projects would result in even more jobs and
greater economic benefits to the local communities and region. In summary, the
additional 125 operations workers associated with the Unit 3 expansion are not
expected to significantly add to the impacts already identified for a proposed nuclear
facility at the Limestone site. The biggest impact is likely to be increased traffic from
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the commuting workforce at both plants. These impacts have already been
determined to be LARGE during construction of the nuclear plant and would require
mitigation. During operation of both plants, the combined operating workforces would
still result in significantly less transportation impacts than during construction since the
operations workforce and daily plant deliveries would be significantly less and the
necessary road improvements to accommodate the construction workforce would
already have been completed. Some congestion could still occur during shift changes;
however, the magnitude of impact is expected to be SMALL through the help of
mitigation measures such as vanpooling and travel reduction incentives currently in
use by the existing workforce. Future general population increases likely will increase
highway congestion at specific locations, even in the absence of new plant
development. The magnitude of impact of new nuclear units at the Limestone site, in
combination with Units 1, 2 and 3 at the coal plant, on this service degradation is likely
to be SMALL to MODERATE and could require mitigation.

9.3.3.6.7 Historic and Cultural Resources
Adverse effects to archaeological, paleontological, and cemetery resources are
generally the result of direct impacts from ground disturbing activities. Therefore, the
area of potential effect coincides with those areas where direct impacts from
construction and operation of the proposed project would occur. Adverse effects to
historic resources (e.g., standing structures) may occur through direct impacts that
may change the character of a property’s use or the physical features within a
structure’s setting that contribute to its historic significance. Adverse effects may also
occur through indirect impacts that could introduce visual or noise elements that
diminish the integrity of a property’s significant historic features.
STPNOC conducted historical and archaeological records searches in and near the
coal-fired unit at Limestone. A review of the NRHP records revealed no registered
places within 10 miles of the site (Reference 9.3-77). Although there are some historic
sites in the region, they would not be adversely affected by construction at the site.
There are no documented historic properties listed in or potentially eligible for the
NRHP for the proposed power plant site.
In addition, the proposed site was recently evaluated by the Department of Energy as
a potential site for the FutureGen project (coal-fired electric power and hydrogen gas
production plant integrated with CO2 sequestration) (Reference 9.3-70). The EIS
indicates that the 400 acres of the proposed power plant site location has been
surveyed and that strip mining and land reclamation has extensively disturbed the
entire property. Therefore, there appears to be low potential for the existence of intact,
unrecorded prehistoric or historic sites within the proposed plant site area.
Two formal cemeteries (Wilson Chapel and Evansville Miller) and a third location
believed to contain isolated graves are documented within one mile of the proposed
power plant. However, none are located within or immediately adjacent to the
boundaries of the proposed plant site and should not be adversely affected by the
project (Reference 9.3-70).
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Construction impacts to known or unknown cultural resources would primarily be direct
and result in ground disturbing activities that could destroy some or all of a resource.
Given the results of previous surveys and the level of disturbance in the area, no
adverse impacts to cultural resources are expected. However, as with any land
disturbing project, the potential for discovery or disturbance of unknown cultural
resources exists. Building the proposed nuclear power plant at Limestone site would
require formal consultation with the THC prior to construction. Additional surveys
would be conducted where required (e.g., new reservoir location), and mitigation
measures, if required, would be coordinated with the Commission such that any
impacts to cultural resources from construction of the proposed nuclear power plant
would be SMALL. In addition, protective measures would be implemented if historic
and/or cultural resources were discovered during construction. In the event that an
unanticipated discovery is made, site personnel would be instructed to notify and
consult with the Commission to determine if additional evaluation is needed and further
mitigation is required.
There is minimal potential for direct impacts as a result of operations. In general, plant
operation is not expected to involve the physical conversion of additional lands for the
plant’s use. It is further assumed that any plans to disturb additional lands would avoid
existing known (and significant) historic and cultural resources, and would require
consultation with the THC prior to disturbance to address potential impacts on
unidentified and potentially significant resources. Such mitigative actions would
ensure that impacts to historic and cultural resources from plant operation are small.
The potential for impacts to cultural resources related to project operations would be
limited to indirect impacts that could alter the character of a resource or its setting.
Because there are no known cultural resources in or near the area of the proposed
plant site and much of the area has been previously disturbed, no direct or indirect
impacts are anticipated.
STPNOC concludes that impacts of construction and operation on historic properties
would be SMALL.

9.3.3.6.8 Environmental Justice
The Census Bureau data (2000) for Texas characterizes 11.5% of the population as
Black, 0.6% American Indian or Alaskan Native, 2.7% Asian, 0.1% Native Hawaiian or
other Pacific Islander, 11.7% some other race, 2.5% two or more races, 29.1%
aggregate of minority races, and 32% Hispanic or Latino Ethnicity. Regarding poverty
status, an indicator of low-income populations, 12% of families were living below the
poverty level in 1999 (Reference 9.3-18).
Total percentages of minority populations within a 50-mile radius of the Limestone site
were determined using 2000 Census block points with the following results: 21.1%
black, 0.5% American Indian and Alaskan Native, 0.3% Asian, 0.08% Hawaiian and
Other Pacific Islander, 7.1% All Other Races, and 1.3% Two or More Races, and
12.83% Hispanic or Latino of any race (Hispanic Ethnicity). In addition, the percentage
of low income population (families) was determined using Census block groups within
a 50-mile radius of the Limestone site with the following result: 13.8% were living
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below the poverty level; the data were for 1999. These percentages are all lower than
the Texas state averages except for the low-income population (less than 2
percentage points higher) and the black population, which is approximately 20
percentage points higher than the state average. The difference in low income
population percentages is not considered significant enough difference to result in
potential disproportionate impacts to this population. The difference in black
population percentages, however, would indicate the potential for this minority
population to receive a disproportionate share of impacts within a 50-mile radius of the
site (Reference 9.3-19). It is assumed that the majority of this population resides in the
cities and larger urban area (e.g., Waco), and would not be adversely affected by
construction activities.
In addition, because it is assumed that those minority populations living closest to the
site have the potential to be affected by plant construction activities. Accordingly, the
2000 Census block data within a 5-mile radius of the Limestone site were used for
ascertaining minority population in the area, as follows:


50 Census Blocks with a total population of 630 are found within a 5-mile radius of
the Limestone site; this area includes parts of Freestone, Limestone, and Leon
Counties, TX.

For purposes of this evaluation, the potential for the proposed project to result in
disproportionate impacts on minority and low income populations is based in part on
whether any block percentage exceeded its corresponding state percentage by more
than 20% or was greater than 50% overall. In this situation, the block was identified
as having a significant minority population.
For the Limestone site, minority populations exist in six blocks as follows: black
minority populations exist in three blocks; Hispanic and Hawaiian populations exist in
one block each; and populations of other races exist in three blocks, two of which also
include Hispanic population (one of the two blocks includes 7 persons classifying
themselves as both Hispanic and Other Races), and black population (one block).
Note that the total minority population in the 5-mile radius consists of 31 persons (out
of a total of 630). The closest block is 2.9 miles NE of the site and includes both black
(2 persons) and a population of other races (4 persons) for a total of 6 persons.
While construction activities (noise, fugitive dust, air emissions, traffic) could
disproportionately affect these blocks of minority populations living within 5 miles of the
Limestone site, longer term impacts from plant construction and operation could
benefit this low-income population through an increase in related jobs.
The 2000 Census block group data within a 10-mile radius of each site were used for
ascertaining low-income population in the area. The Census Bureau data
characterizes 12% families as living below the poverty level in Texas in 1999. Within
the four block groups included in the 10-mile radius, the percentages ranged from 2.7%
to 18.3%. Based on the “more than 20 percent” criterion, no low income populations
exist in a 10-mile radius of the Limestone site.
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In general, new facilities would be considered beneficial economically to the existing
population, especially those disadvantaged population segments served by the State
and local social service agencies. Two new units may enable the disadvantaged
population to improve their social and economic position by moving to higher paying
jobs. At a minimum, the expenditures of construction workforce in the area of food,
services, etc. could, through the multiplier effect, increase the number of jobs available
to the disadvantaged population.
Impacts to minority and low income populations from plant operation are expected to
be similar to those identified for construction activities; however, the impacts during
plant operation are expected to be generally beneficial to a disadvantaged community.
Minority and low-income populations have been shown to benefit economically from
the existing plant (e.g., construction and operation of the Grand Gulf nuclear plant in
Mississippi) (Reference 9.3-14), and are expected to receive long-term positive
economic benefits from construction and operation of two new units at all six candidate
sites. From this perspective, it could be argued that those sites with the highest
minority and low income populations, would receive LARGER and more BENEFICIAL
impacts to these populations than the other sites.
In addition, given the higher percentage of blacks (total population of 48,109 within a
50-mile radius) in the Limestone area compared to other sites, there is the potential for
this population to be affected in different ways than the general population would.
These include unique exposure pathways or rates of exposure (e.g., from subsistence
fishing), special sensitivities (e.g., to air pollution because of less access to health
care), or different uses of natural resources (e.g., for economic practices). While these
are a potential concern, no significant health or physical impacts to any human
populations are expected to occur at the Limestone site (or any site under
consideration) as a result of project construction or operation. Therefore, no significant
disproportionate impacts are expected to the black population.
STPNOC concludes that environmental justice impacts of construction and operation
of the proposed project at the Limestone site would be SMALL, and that potential longterm impacts from project operation would be BENEFICIAL to the minority and lowincome populations.

9.3.3.6.9 Nonradiological Health
Typical nonradiological health hazards associated with large construction projects
(such as construction of a new nuclear power plant) include the following:


Air Emissions, such as fugitive dust, smoke, and engine exhaust;



Physical Hazards, such as falls, impact injuries, and vehicular accidents; and



Noise Hazards.

All construction activities would be performed in compliance with OSHA (29 CFR
1910).
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Construction-related air emissions are anticipated to consist of fugitive dust, smoke,
and engine exhaust. Impacts to construction workers would be the same for both the
proposed and alternate sites. Construction workers would be protected from such
hazards via personal protective equipment (dust masks, etc.) and other controls (water
sprays, equipment emission controls, equipment inspections, etc.).
Impacts to neighboring populations would be dependent on distance to these
receptors. The Limestone site is located adjacent to an operating power plant.
However, the majority of workers at the plant work indoors and would not be impacted.
Training, awareness, and personal protective equipment would minimize the impacts
to personnel working outdoors. The Limestone site is not located in the immediate
vicinity of residential areas, and fugitive emissions are not anticipated to impact offsite
receptors.
Physical hazards at the construction site would be consistent with any large-scale
construction project and could include falls, impact injuries, vehicular accidents, and
electric hazards. Access to the construction site would be controlled, and physical
hazards to neighboring populations are not anticipated. Impacts to construction
workers would be minimized through training, awareness, and personal protective
equipment, and are expected to be minor.
Activities at the site would create noise consistent with large-scale construction
activities. Noise levels for common construction activities are typically about 90 dBA
at a distance of 10 feet (Reference 9.3-14), and decrease with distance from the
source. Due to the distance to local residential areas from the Limestone site, these
populations are not expected to be impacted from construction noise hazards. Impacts
to construction workers and personnel at neighboring industrial sites would be
minimized through training, awareness, personnel protective equipment, and
scheduling of activities with particularly high levels of noise generation.
In summary, construction-related nonradiological health impacts (air emissions,
physical hazards, and noise hazards) to construction workers, workers at neighboring
facilities, and neighboring residential areas are expected to be SMALL for the
Limestone site, and impacts can be minimized through training, awareness, personal
protective equipment, and activity scheduling.
In general, operational-related nonradiological health hazards would consist of
occupational injuries. Historically, actual injury and fatality rates at nuclear reactor
facilities have been lower than the average U.S. industrial rates (Reference 9.3-14). In
all cases, plant operational activities would be performed with adherence to applicable
laws and regulations, practices, and procedures.
Other typical nonradiological health hazards associated with plant operational
activities include the following:


Health impacts from cooling tower operation;



Noise Hazards; and
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Health impacts from transmission line operation.

At the Limestone site, plant cooling water effluent would be returned to the cooling
water reservoir and/or discharged to the Trinity River. Discharges have the potential
to increase the growth of microorganisms in the receiving waters. Serious illness and
death can occur when there is high exposure to these microorganisms (Reference
9.3-14). NUREG-1437 notes that a discharge to a small river (defined as having an
average flow of less than 100,000 cfs) would have the greatest chance of affecting the
public (Reference 9.3-13). The Trinity River, in the vicinity of the Limestone site
discharge location, has an average flow rate of approximately 4,400 cfs, and discharge
would have a moderate impact.
The principal sources of noise from plant operation are cooling towers (where
employed), transformers, and loudspeakers. Generally, power plant sites do not result
in off-site levels more than 10 decibels above background (Reference 9.3-13), and
impacts to neighboring populations would be small. Impacts to plant operators and
personnel at neighboring industrial sites would be minimized through training,
awareness, personnel protective equipment, and scheduling of activities with
particularly high levels of noise generation.
The two human health issues related to transmission lines are the acute effects (shock
hazard) and the potential for chronic effects from exposure to electric and magnetic
fields. Acute effects can be minimized through tower design precluding direct public
access to components that may pose a shock hazard and are considered to be small
at each location. Chronic effects from the operation of energized transmission lines on
public receptors are not conclusive but do indicate some impacts are possible.
However, these impacts are assumed to be small as transmission rights-of-way will be
located in a manner to avoid residential populations to the greatest extent.
In summary, noise hazards and hazards associated with transmission line operation
are small for the Limestone site. Health impacts associated with discharge of cooling
water are moderate. Since impacts will generally consist of occupational injuries, and
since injury/fatality rates at nuclear plants are generally lower than the average rates
at industrial sites, operational-related nonradiological impacts at the Limestone site are
SMALL.

9.3.3.6.10 Radiological Health
As the Limestone site is not located in the vicinity of existing radiological operations,
sources of radiation exposure to site preparation and construction workers are limited
to those sources introduced by the new plant. The radiological impact on construction
workers at the Limestone site is no more than that at the STP site; therefore, it is
concluded that the radiological impact on construction workers is SMALL.
Plant locations at the Limestone site are capable of maintaining the required exclusion
zone and meet low-population zone requirements. Therefore, impacts to offsite
receptors would be minimal.
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Radiological impacts of plant operation occur through exposure pathways from
releases and direct radiation from the plant, and can be viewed as dose to public
receptors, occupational receptors, and other biota. The Limestone site would
discharge cooling water blowdown to surface waters. However, discharges will be
within regulatory limits which assure that the radiological impact is SMALL. The
Limestone site is located in the area of groundwater used for potable uses and
agricultural irrigation. The valuable groundwater aquifers are generally deep and
would not be impacted by plant operation.
The Limestone site is located near existing agricultural operations, and potential
radiological releases could impact these foodstuffs. Because liquid releases will be
maintained within regulatory limits, dose rates would generally be less than 1 mrem/yr
at the site boundary (Reference 9.3-13).
Plant locations at the Limestone site are capable of maintaining the required exclusion
zone and meet low-population zone requirements. Radiation doses to members of the
public from current operation of nuclear power plants have been examined from a
variety of perspectives, and the impacts were found to be well within design objectives
and regulations in each instance (Reference 9.3-13). Therefore, radiological impacts
to public receptors are SMALL for the Limestone site. Additionally, NUREG-1437
examines radiological impacts to occupational receptors and concludes that
occupational radiation exposure is of SMALL significance.

9.3.3.6.11 Impact of Postulated Accidents
As site specific meteorology data is not available for the alternate sites, a general
analysis of the impacts of postulated accidents is provided. NUREG-1437 contains a
thorough analysis of environmental impacts of accidents during operation. The
analysis assumes accident frequency based on regulatory controls ensuring the
plant’s licensing basis is maintained. The analysis concludes that the environmental
impacts from design-basis accidents are of SMALL significance for all plants
(Reference 9.3-13). Similarly, the analysis evaluated severe accidents and concluded
calculated impacts from atmospheric releases, fallout onto open bodies of water,
groundwater releases, and societal and economic impacts to be of SMALL
significance. Effective emergency planning can aid in mitigating the impacts of
accidents.
The Limestone site is not located in the immediate vicinity of residential areas. The
accident impacts at the Limestone site are SMALL.

9.3.3.6.12 Conclusion Regarding the Limestone Site
Impacts from the construction of a new nuclear power plant at the Limestone site would
generally be SMALL to MODERATE, and impacts from the operation of a new nuclear
power plant at the Limestone site would generally be SMALL. Construction-related
environmental impact areas with predicted adverse impacts other than SMALL include
land use at the site and vicinity, terrestrial and aquatic ecology, and socioeconomics
(demographic impacts to the region, the host county, and the two-county local area,
social and economic impacts, and impacts to infrastructure and community services).
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Operation-related environmental impact areas with predicted adverse impacts other
than SMALL include water use and socioeconomics (demographic impacts). Any
adverse impact from the new plant is not predicted to have a disproportionate effect on
minority or low-income populations. As a result, the predicted impacts at the
Limestone site are equal to or greater than those at the proposed STP site. Limestone
was not considered environmentally preferable to the proposed STP site.

9.3.4 Summary and Conclusions
As discussed in Section 9.3.1, the STP site was selected as the proposed site for the
project (STP Units 3 & 4) based on its numerous advantages as an existing nuclear
power plant site, including its:


Proven site suitability (previously licensed for nuclear power construction and
operation);



Capacity for expansion (availability of land and water to support additional units);



Existing site infrastructure;



Established positive working relationships with local communities; and



Ability to serve the Electric Reliability Council of Texas (ERCOT) markets.

Analysis of the STP site in comparison with a wide variety of potential sites (Section
9.3.2) further indicates that it ranks highest in site suitability in relation to other sites
available in the Region of Interest (Figures 9.3-5 and 9.3-7) (Reference 9.3-4).
Finally, an analysis of estimated construction (Table 9.3-4) and operational (Table
9.3-5) impacts likely to occur at STP and five alternate sites indicates that the adverse
environmental impacts of the proposed plant on the alternate sites are greater than or
equal to the adverse environmental impacts associated with construction and
operation of the proposed plant at the proposed STP site in each topical area except
for socioeconomics (operational demographic impacts) at Allens Creek and Malakoff.
However, Allens Creek and Malakoff have greater adverse impacts overall and
therefore are not environmentally preferable to the STP site.
Based on these analyses, STPNOC concludes that no alternate site is environmentally
preferable to the proposed STP site; accordingly, no alternative site is obviously
superior to STP as the site for its new two-unit nuclear power plant.
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Criterion

Mapped Data

Screening
Criteria

Suitability Impact

Data Source(s)

Areas with
predicted peak
ground
acceleration
< 0.3g with a 2%
probability of
exceedance in 50
years

> 0.3g Excluded

Water Availability

Water sources
(major rivers,
existing reservoirs,
coastal areas)

River reaches for
which the average
flow > 10 times the
plant makeup
water requirement,
and the Gulf of
Mexico

Excluded areas
USGS records
greater than 5
miles from rivers
and 10 miles from
the Gulf of Mexico
that meet the
mapping criteria

Population

Urban and
Urbanized areas in Excluded
metropolitan areas Texas, mapped by
Texas General
Land Office
(TGLO) personnel

Rukstales,
Kenneth S.
(compiler), 2002

TGLO, 1999

The ROI was screened using the seismic
hazard map for the United States. Note that
there are not any regions with predicted peak
ground accelerations > 0.3g within the state of
Texas. Thus, this criterion will have no practical
effect on regional screening.
http://nationalatlas.gov/mld/seihazp.html
Rivers for which more than 10% of the average
flow will be required for makeup water may
present permitting or operational water supply
problems. The Gulf of Mexico is assumed to be
a viable source for cooling water makeup.
Pumping makeup water more than 5 miles from
rivers and more than 10 miles from the Gulf of
Mexico may impose significant construction
and operational costs and can result in
operational risks. Based on water use at the
existing STP Units 1 and 2, assumed makeup
water requirements = 50,000 acre-ft/yr
(69.1 cfs, 31,000 gpm, 44.6 Mgal/day).
Assumed that groundwater would not supply a
significant portion of the required cooling water
makeup.
Urban and metropolitan areas likely would
place the plant within an unacceptable distance
of high population density areas.
http://www.glo.state.tx.us/gisdata/gisdata.html
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Table 9.3-1 ROI Regional Screening Criteria

Criterion

Mapped Data

Screening
Criteria

Suitability Impact

Data Source(s)

Comments/Rationale

Lands designated
as National Park
Service parks,
U.S. Fish and
Wildlife Service
national wildlife
refuges,
Department of
Defense lands,
and Texas Parks
and Wildlife
Department parks
and wildlife
management
areas

Boundaries of
dedicated lands
identified

Excluded

NPS, 2001
USFWS
TPWD, 1995

NPS, USFWS, DOD, and TPWD lands were
classified as dedicated lands that should be
excluded from consideration in the siting study.
http://www.glo.state.tx.us/gisdata/gisdata.html
http://nationalatlas.gov/mld/fedlanp.html

Ecology

Critical Habitat

Boundaries of
critical habitat
identified for
Federally listed
threatened and
endangered
species

Excluded

USFWS

Development of a plant at the location of
significant known areas of ecological
importance could result in unacceptable
environmental impacts and/or challenge as to
whether obviously superior alternatives are
available.
http://criticalhabitat.fws.gov/
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Cooling
Water
Supply

Hazardous
Land Uses

4.8
5
5
1
5
3
3
3
3
3
5
3
5
1
1
5
5
5
3
1
5
1
1
5
5
3
5
3
5
5
5
1
3
3

7.8
4
3
3
4
3
3
3
4
3
5
3
3
2
3
3
3
2
2
3
5
5
5
4
4
4
4
2
5
4
3
4
3
4

5.9
2
3
3
2
3
4
3
2
2
4
4
4
2
4
4
3
3
4
3
3
4
4
4
5
4
3
2
4
5
3
4
4
4

Ecology
Wetlands
Weight Factors
6.2
6.3
4
4
2
5
4
3
4
4
4
3
3
4
3
4
4
4
4
5
3
5
3
2
4
4
4
2
4
3
3
3
3
2
3
2
4
3
4
3
3
4
3
3
4
4
3
3
4
3
4
2
4
4
4
3
4
3
4
4
4
3
3
3
1
4
1
1

Railroad
Access
6.3
4
3
2
4
4
2
4
4
3
5
1
2
3
3
2
5
1
2
4
1
1
1
3
1
2
2
3
1
2
3
2
2
2

Transmissio
Land
n Access
Acquisition
7.2
2
4
3
2
2
1
4
4
3
5
2
3
3
2
2
2
3
3
3
5
4
2
2
1
1
2
2
4
1
5
2
2
4

6.2
3
3
2
3
3
2
2
2
3
5
3
1
2
3
1
3
2
2
5
3
2
2
2
2
2
2
1
3
3
3
3
4
4

Site Rating
184.4
184.5
145.4
202.8
185.0
155.8
184.1
192.2
183.4
281.2
141.1
179.8
150.1
175.0
169.3
188.4
165.6
171.5
195.0
213.0
180.0
178.1
180.4
172.7
166.4
180.7
143.4
202.4
200.7
200.7
161.1
181.4
184.7
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Potential Site Name
9.2
Nueces 1
1
Nueces 2
1
Guadalupe 1
1
Guadalupe 2
3
San Antonio 1
3
Colorado 1
2
Colorado 2
2
Colorado 3
2
Colorado 4
2
South Texas Project
5
Brazos 1
1
Brazos 2
2
Brazos 3
3
Brazos 4
3
Brazos 5
3
Allens Creek
3
Brazos 6
4
Trinity 1
3
Malakoff
3
Trinity 2
3
Trinity 3
3
Trinity 4
3
Neches 1
2
Neches 2
2
Neches 3
3
Angelina 1
2
Sabine 1
2
Sulphur 1
2
Red 1
3
Red 2
2
Red 3
2
Coastal 1
4
Coastal 2
4
Ratings from 1 (less suitable) to 5 (more suitable)

Flooding
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Table 9.3-2 Screening Criteria Ratings for Potential Sites

Health and Safety Criteria
South Texas
Weight Guadalupe 2
Colorado 3
Project
Allens Creek
Malakoff
Trinity 2
Sulphur 1
Red 1
Red 2
Factor Rating Score Rating Score Rating Score Rating Score Rating Score Rating Score Rating Score Rating Score Rating Score
5.9
4
23.6
4
23.6
4
23.6
4
23.6
4
23.6
4
23.6
3
17.7
3
17.7
3
17.7
2

17.0

5

42.5

3

25.5

3

25.5

3

25.5

2

17.0

1

8.5

1

8.5

3
2

13.2
9.8

5
4

22.0
19.6

5
3

22.0
14.7

1
3

4.4
14.7

4
3

17.6
14.7

5
4

22.0
19.6

4
5

17.6
24.5

4
3

17.6
14.7

3

9.6

2

6.4

3

9.6

3

9.6

3

9.6

4

12.8

3

9.6

3

9.6

4

29.6

4

29.6

4

29.6

3

22.2

4

29.6

4

29.6

4

29.6

3

22.2

5

22.0

5

22.0

5

22.0

4

17.6

4

17.6

4

17.6

4

17.6

4

17.6

3

13.5

2

9.0

2

9.0

3

13.5

3

13.5

2

9.0

3

13.5

3

13.5

4

18.0

4

18.0

4

18.0

3

13.5

4

18.0

4

18.0

5

22.5

5

22.5

2

8.4

2

8.4

2

8.4

3

12.6

3

12.6

3

12.6

1

4.2

1

4.2

3

12.3

3

12.3

3

12.3

4

16.4

5

20.5

4

16.4

4

16.4

4

16.4

2

8.6

3

12.9

2

8.6

3

12.9

4

17.2

5

21.5

4

17.2

4

17.2

Rev. 12

Criteria
Geology/
Seismology
D.1.1.2 Cooling System
8.5
2
17.0
Requirements
D.1.1.3 Flooding
4.4
5
22.0
D.1.1.4 Nearby Hazardous
4.9
2
9.8
Land Uses
D.1.1.5 Extreme Weather
3.2
3
9.6
Conditions
D.1.2
Accident Effect
7.4
4
29.6
Related
D.1.3.1 Surface Water –
4.4
4
17.6
Radionuclide
Pathway
D.1.3.2 Groundwater
4.5
2
9.0
Radionuclide
Pathway
D.1.3.3 Air Radionuclide
4.5
5
22.5
Pathway
D.1.3.4 Air-Food Ingestion
4.2
2
8.4
Pathway
D.1.3.5 Surface Water4.1
5
20.5
Food Radionuclide
Pathway
D.1.3.6 Transportation
4.3
1
4.3
Safety
Ratings from 1 (less suitable) to 5 (more suitable)
D.1.1.1

STP 3 & 4
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Environmental Criteria

D.2.1.1
D.2.1.2
D.2.2.1

D.2.2.2
D.2.3.1
D.2.3.2

D.2.4.1

3.9

3

11.7

2

7.8

2

7.8

3

11.7

2

7.8

2

7.8

3

11.7

3

11.7

3

11.7

4.9

4

19.6

3

14.7

4

19.6

2

9.8

2

9.8

3

14.7

3

14.7

4

19.6

4

19.6

4.2

5

21.0

4

16.8

4

16.8

2

8.4

2

8.4

4

16.8

3

12.6

5

21.0

4

16.8

5.2

3

15.6

4

20.8

3

15.6

4

20.8

4

20.8

4

20.8

2

10.4

3

15.6

4

20.8

5.1

4

20.4

4

20.4

4

20.4

3

15.3

4

20.4

4

20.4

3

15.3

4

20.4

4

20.4

3.6

3

10.8

2

7.2

3

10.8

3

10.8

2

7.2

2

7.2

3

10.8

3

10.8

3

10.8

4.2

4

16.8

4

16.8

5

21.0

3

12.6

3

12.6

3

12.6

3

12.6

4

16.8

4

16.8
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D.2.3.3

Criteria
Disruption of
Important
Species/Habitats
Bottom Sediment
Disruption Effects
Disruption of
Important
Species/Habitats
and Wetlands
Dewatering Effects
on Adjacent
Wetlands
Thermal Discharge
Effects
Entrainment/Imping
ement Effects
Dredging/Disposal
Effects
Drift Effects on
Surrounding Areas

South Texas
Weight Guadalupe 2
Colorado 3
Project
Allens Creek
Malakoff
Trinity 2
Sulphur 1
Red 1
Red 2
Factor Rating Score Rating Score Rating Score Rating Score Rating Score Rating Score Rating Score Rating Score Rating Score
5.5
4
22.0
4
22.0
4
22.0
4
22.0
4
22.0
3
16.5
3
16.5
5
27.5
3
16.5

STP 3 & 4
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Table 9.3-3 General Siting Criteria Ratings for Primary Sites (Continued)

Socioeconomic Criteria

Alternate Site Analysis

Environmental Report

South Texas
Weight Guadalupe 2
Colorado 3
Project
Allens Creek
Malakoff
Trinity 2
Sulphur 1
Red 1
Red 2
Criteria
Factor Rating Score Rating Score Rating Score Rating Score Rating Score Rating Score Rating Score Rating Score Rating Score
D.3.1
Socioeconomics –
6.2
2
12.4
1
6.2
3
18.6
5
31.0
4
24.8
2
12.4
1
6.2
2
12.4
4
24.8
Construction –
Related Effects
D.3.3
Environmental
5.5
3
16.5
5
27.5
3
16.5
3
16.5
4
22.0
4
22.0
3
16.5
5
27.5
5
27.5
Justice
D.3.4
Land Use
6.2
2
12.4
3
18.6
5
31.0
2
12.4
3
18.6
3
18.6
2
12.4
2
12.4
3
18.6
Ratings from 1 (less suitable) to 5 (more suitable)

Engineering and Cost Related Criteria

D.4.1.1
D.4.1.2
D.4.1.3
D.4.1.5
D.4.2.1
D.4.2.2
D.4.2.3
D.4.2.4
D.4.3.1
D.4.3.2
D.4.3.3

South Texas
Weight Guadalupe 2
Colorado 3
Project
Allens Creek
Malakoff
Trinity 2
Sulphur 1
Red 1
Red 2
Criteria
Factor Rating Score Rating Score Rating Score Rating Score Rating Score Rating Score Rating Score Rating Score Rating Score
Water Supply
7.5
2
15.0
3
22.5
5
37.5
2
15.0
2
15.0
3
22.5
2
15.0
2
15.0
3
22.5
Pumping Distance
5.6
4
22.4
4
22.4
4
22.4
4
22.4
4
22.4
4
22.4
4
22.4
4
22.4
4
22.4
Flooding
4.2
5
21.0
3
12.6
5
21.0
5
21.0
2
8.4
5
21.0
5
21.0
5
21.0
5
21.0
Civil Works
4.2
5
21.0
5
21.0
5
21.0
5
21.0
5
21.0
5
21.0
4
16.8
5
21.0
5
21.0
Railroad Access
6.2
4
24.8
4
24.8
5
31.0
5
31.0
4
24.8
1
6.2
1
6.2
2
12.4
4
24.8
Highway Access
6.2
2
12.4
4
24.8
5
31.0
4
24.8
3
18.6
2
12.4
2
12.4
4
24.8
3
18.6
Barge Access
6.5
4
26.0
3
19.5
5
32.5
3
19.5
2
13.0
2
13.0
1
6.5
1
6.5
1
6.5
Transmission
7.8
2
15.6
4
31.2
5
39.0
2
15.6
3
23.4
5
39.0
4
31.2
1
7.8
5
39.0
Access
Topography
4.9
4
19.6
5
24.5
5
24.5
5
24.5
5
24.5
3
14.7
5
24.5
4
19.6
4
19.6
Land Rights
7.0
3
21.0
2
14.0
5
35.0
2
14.0
4
28.0
2
14.0
2
14.0
2
14.0
2
14.0
Labor Rates
4.7
3
14.1
3
14.1
3
14.1
3
14.1
3
14.1
3
14.1
3.5
16.5
3
14.1
3.5
16.5
Guadalupe 2
586.00

Colorado 3
595.80

STP
735.40

Allens Creek
597.50

Malakoff
574.10

Trinity 2
590.10

Sulphur 1
539.95

Red 1
573.20

Red 2
611.85

Environmental Site Rating

Guadalupe 2
349.50

Colorado 3
340.80

STP
402.80

Allens Creek
351.00

Malakoff
337.30

Trinity 2
366.20

Sulphur 1
335.80

Red 1
376.90

Red 2
368.30

Guadalupe 2
Expanded Environmental
389.90
Site Rating - Transmission &
Rail

Colorado 3
396.80

STP
472.80

Allens Creek
397.60

Malakoff
385.50

Trinity 2
411.40

Sulphur 1
373.20

Red 1
397.10

Red 2
432.10

Rev. 12
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Table 9.3-3 General Siting Criteria Ratings for Primary Sites (Continued)

Ratings from 1 (less suitable) to 5 (more suitable)

Environmental Report

9.3-185

Impact Area Category

STP

Red 2

Allens Creek

Trinity 2

Malakoff

Limestone

Site and vicinity

SMALL

SMALL to
MODERATE

MODERATE to
LARGE

SMALL to
MODERATE

SMALL to
MODERATE

SMALL to
MODERATE

Power transmission line right-of-way
and offsite areas

SMALL

SMALL

MODERATE

SMALL

MODERATE

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Water use

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Water quality

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Terrestrial ecosystems

SMALL

SMALL to
MODERATE

LARGE

MODERATE to
LARGE

LARGE

MODERATE to
LARGE

Aquatic ecosystems

SMALL

MODERATE

LARGE

MODERATE

MODERATE

MODERATE

Land Use

Air Quality

STP 3 & 4
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Table 9.3-4 Comparison of the Construction Impacts at the Candidate Sites

Water-Related

Ecological
Rev. 12

Environmental Report

Alternate Site Analysis

Impact Area Category

STP

Red 2

Allens Creek

Trinity 2

Malakoff

Limestone

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Socioeconomic
Physical impacts

Region: SMALL Region: SMALL
Local: SMALL Local: SMALL to
MODERATE
Host County:
Host County:
LARGE
LARGE

Region: SMALL
Local: SMALL
Host County:
LARGE

Region: SMALL Region: SMALL
to MODERATE Local: SMALL to
MODERATE
Local: LARGE
Host County:
Host County:
LARGE
LARGE

Region: SMALL
to MODERATE
Local: LARGE
Host County:
LARGE

Social and economic

Region: SMALL
and
BENEFICIAL
Host County:
LARGE and
BENEFICIAL

Region: SMALL
and
BENEFICIAL
Host County:
LARGE and
BENEFICIAL

Region: SMALL
and
BENEFICIAL
Host County:
LARGE and
BENEFICIAL

Region: SMALL
to MODERATE
Host County:
LARGE and
BENEFICIAL

Region: SMALL
and
BENEFICIAL
Host County:
LARGE and
BENEFICIAL

Region: SMALL
to MODERATE
Host County:
LARGE and
BENEFICIAL

Infrastructure and community
services (local area)

SMALL to
MODERATE

MODERATE to
LARGE

MODERATE

MODERATE to
LARGE

MODERATE

LARGE

Historic and Cultural Resources

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Environmental Justice

SMALL and
BENEFICIAL

SMALL and
BENEFICIAL

SMALL and
BENEFICIAL

SMALL and
BENEFICIAL

SMALL and
BENEFICIAL

SMALL and
BENEFICIAL

Nonradiological Health

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Radiological Health

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Rev. 12
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Table 9.3-4 Comparison of the Construction Impacts at the Candidate Sites (Continued)

Environmental Report

9.3-187

Impact Area Category

STP

Red 2

Allens Creek

Trinity 2

Malakoff

Limestone

Site and vicinity

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Power transmission line right-of-way
and offsite areas

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Water use

SMALL

MODERATE to
LARGE

SMALL to
MODERATE

SMALL to
MODERATE

SMALL to
MODERATE

SMALL to
MODERATE

Water quality

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Terrestrial ecosystems

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Aquatic ecosystems

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL to
MODERATE

SMALL to
MODERATE

SMALL

SMALL to
MODERATE

SMALL

Demography

SMALL to
MODERATE

SMALL to
MODERATE

SMALL

MODERATE

SMALL

MODERATE

Social and economic

MODERATE
and
BENEFICIAL

MODERATE to
LARGE and
BENEFICIAL

MODERATE
and
BENEFICIAL

MODERATE to
LARGE and
BENEFICIAL

MODERATE
and
BENEFICIAL

MODERATE to
LARGE and
BENEFICIAL

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Land Use

Air Quality

STP 3 & 4
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Table 9.3-5 Comparison of the Operational Impacts at the Candidate Sites

Water-Related

Ecological
Rev. 12

Socioeconomic
Physical impacts

Environmental Report

Alternate Site Analysis

Infrastructure and community
services

Impact Area Category

STP

Red 2

Allens Creek

Trinity 2

Malakoff

Limestone

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Environmental Justice

SMALL and
BENEFICIAL

SMALL and
BENEFICIAL

SMALL and
BENEFICIAL

SMALL and
BENEFICIAL

SMALL and
BENEFICIAL

SMALL and
BENEFICIAL

Nonradiological Health

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Radiological Health

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Impact of Postulated Accidents

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Historic and Cultural Resources

STP 3 & 4

Alternate Site Analysis

Table 9.3-5 Comparison of the Operational Impacts at the Candidate Sites (Continued)

Rev. 12

Environmental Report
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Table 9.3-6 State and Federal Threatened and Endangered Species Potentially Occurring
in Host Counties of Alternate Sites
Scientific Name

Common Name

State Status

Federal Status

County with
Listing

Amphibian
Bufo houstonensis

Houston Toad

Endangered

Endangered

Austin,
Freestone, Leon

Reptiles
Macrochelys
temminckii

Alligator Snapping
Turtle

Threatened

--

Austin, Fannin,
Henderson,
Freestone, Leon,
Limestone

Liochlorophis vernalis

Smooth Green Snake

Threatened

--

Austin

Threatened

--

Austin, Fannin,
Henderson,
Freestone, Leon,
Limestone

Phrynosoma cornutum Texas Horned Lizard

Crotalus horridus

Timber/ Canebrake
Rattlesnake

Threatened

--

Austin, Fannin,
Freestone, Leon,
Limestone

Cemophora coccinea
copei

Northern Scarlet
Snake

Threatened

--

Henderson

Birds
Falco peregrinus
anatum

American Peregrine
Falcon

Threatened

Federally
delisted

Austin, Fannin,
Henderson,
Freestone, Leon,
Limestone

Tympanuchus cupido
attwateri

Attwater’s Greater
Prairie-Chicken

Endangered

Endangered

Austin (within
historic range)

Haliaeetus
leucocephalus

Bald Eagle

Threatened

Federally
delisted

Austin, Fannin,
Henderson,
Freestone, Leon,
Limestone

Sterna antillarum
athalassos

Interior Least Tern

Endangered

Endangered

Austin, Fannin,
Henderson,
Freestone, Leon,
Limestone

Falco peregrinus

Peregrine Falcon

Threatened

Federally
delisted

Austin, Fannin,
Henderson,
Freestone, Leon,
Limestone

Plegadis chihi

White-faced Ibis

Threatened

--

Austin,
Limestone

9.3-190
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Table 9.3-6 State and Federal Threatened and Endangered Species Potentially Occurring
in Host Counties of Alternate Sites (Continued)
Scientific Name

Common Name

State Status

Federal Status

County with
Listing

Birds (continued)
Buteo albicaudatus

White-tailed Hawk

Threatened

--

Austin

Grus americana

Whooping Crane

Endangered

Endangered

Austin,
Freestone
Henderson,
Leon, Limestone

Mycteria americana

Wood Stork

Threatened

--

Austin, Fannin,
Henderson,
Freestone, Leon,
Limestone

Numenius borealis

Eskimo Curlew

Endangered

Endangered

Fannin (historic)

Charadrius melodus

Piping Plover

Threatened

Threatened

Fannin,
Henderson,
Freestone

Aimophila aestivalis

Bachman’s Sparrow

Threatened

--

Henderson,
Freestone, Leon

Fishes
Percina maculate

Blackside Darter

Threatened

--

Fannin

Cycleptus elongates

Blue Sucker

Threatened

--

Fannin

Erimyzon oblongus

Creek Chubsucker

Threatened

--

Fannin

Polyodon spathula

Paddlefish

Threatened

--

Fannin

Scaphirhynchus
platorynchus

Shovelnose Sturgeon

Threatened

--

Fannin

Notropis oxyrhunchus

Sharpnose Shiner

--

Candidate

Austin

Notropis buccula

Smalleye Shiner

--

Candidate

Limestone

--

Endangered

Fannin

Threatened

Austin and Leon
(as possible
transient), Fannin

Insects
Nicrophorus
americanus

American Burying
Beetle

Mammals
Ursus americanus
luteolus

Alternate Site Analysis

Louisiana Black Bear

Threatened

9.3-191
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Table 9.3-6 State and Federal Threatened and Endangered Species Potentially Occurring
in Host Counties of Alternate Sites (Continued)
Scientific Name

Common Name

State Status

Federal Status

County with
Listing

Mammals (continued)
Ursus americanus

Black Bear

Threatened

T/SA; NL
Field
characteristics
similar to
Louisiana Black
Bear Not
Federally Listed

Fannin,
Henderson

Plants
Abronia macrocarpa

Large-fruited SandVerbena

Endangered

Endangered

Freestone

Spiranthes parksii

Navasota Ladies’Tresses

Endangered

Endangered

Freestone,
Limestone

Notes:
1. Red 2 site is in Fannin County; Allens Creek site is in Austin County; Trinity 2 site is in
Freestone County; Malakoff site is in Henderson County; Limestone site straddles Limestone,
Freestone, and Leon Counties. A listing of species that have been observed within the STP
site is included in ER Section 4.3.1.1.
2. The whooping crane shown as potential migrant in TPWD database and as nonessential
experimental population in USFWS database.
3. The red wolf identified in TWPD database, but not included in table since it is identified as an
extirpated species.
4. The TPWD database identifies the Louisiana black bear as a possible transient species in
Austin and Leon Counties; and the black bear as potentially occurring in Fannin and Henderson
Counties. The black bear is included on both Federal and State lists due to its similar
appearance to the Federally threatened Louisiana black bear. In contrast to the TPWD
database, the USFWS database only lists the Louisiana black bear as potentially occurring in
Fannin County. (References 9.3-26, 9.3-41, 9.3-53, 9.3-66, 9.3-73, and 9.3-78).
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Percentage
Increase

STP

440,038

2.2%

37,957
(Matagorda)

15.5%

Red 2

844,688

1.1%

31,242
(Fannin)

3,925,038

0.2%

Trinity 2

387,196

Malakoff
Limestone

Site

Allens Creek

Adjacent
County
Population
(2000)

Percentage
Increase

Two-County
Population
(2000)

Percentage
Increase

241,767
(Brazoria)

0.9%

279,724

2.9%

18.8%

110,595
(Grayson)

1.9%

141,837

5.6%

23,590
(Austin)

24.9%

354,452
(Fort Bend)

0.6%

378,042

2.1%

2.5%

17,867
(Freestone)

32.8%

55,109
(Anderson)

3.8%

72,976

10.9%

643,555

1.5%

73,277
(Henderson)

8%

111,360
(Ellis)

1.9%

184,637

4.3%

284,772

3.4%

17,867
(Freestone)

32.8%

22,051
(Limestone)

9.6%

39,918

20%

Host County
Population
(2000)

Percentage
Increase

Rev. 12

Study Area2
Population
(2000)
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Table 9.3-7 Percent Increase in Population1 for Study Area2 and Host County for Each Site

1 Population increase due to in-migrating construction workers and their families during peak construction period.
2 Study Areas for each site are defined as follows:
STP: Matagorda, Brazoria, Wharton, Jackson, Calhoun, and Victoria Counties

•

Red 2: Fannin, Grayson, Lamar, Cooke, Collin, and Hunt Counties in Texas; Bryan and Marshall Counties in Oklahoma.

•

Trinity 2: Freestone, Anderson, Leon, Houston, Cherokee, Henderson, Ellis and Navarro Counties

•

Allens Creek: Austin, Fort Bend, Harris, Waller, Colorado, Wharton, Washington, and Fayette Counties

•

Malakoff: Henderson, Anderson, Freestone, Navarro, Van Zandt, Kaufman, Ellis, Smith, and Cherokee Counties

•

Limestone: Limestone, Freestone, Leon, Robertson, McLennan, and Navarro Counties

9.3-193

Environmental Report

•

Site
STP

County
Matagorda
Brazoria

Red 2

Fannin
Grayson

Allens Creek

Austin
Fort Ben

Malakoff
Limestone

Total Housing
Available
2(Vacant)
(2000)

4,710 ($61,500)
2,077 workers inmigrate and reside in
8,674 ($88,500)
host county; 750
1,782 ($54,500)
workers in-migrate and
reside in adjacent
5,466 ($69,100)
county; total workers in- Sherman-Denison MSA
migrating to two-county
1,458 (85,000)
area is 2827
5,076 ($115,000)
Houston PMSA,
112,876

Percent Utilized

Percent Utilized in
Two-County Area

44.1%

21.1%

8.6%
117%

39%

13.7%
142%
14.8%
[0.7% in Houston
PMSA]

Freestone

1,550 ($56,000)

134%

Anderson

2,758 ($58,900)

27.2%

Henderson

7,131 ($75,300)

29.1%

Ellis

2,051 ($91,400)

36.6%

Freestone

1,550 ($56,000)

134%

Limestone

1,819 ($46,300)

41.2%

43.3%
[2.5% if the Houston
PMSA is included]
Rev. 12

Trinity 2

Required Housing
Units
(assuming 1 per
worker)

STP 3 & 4
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Table 9.3-8 Percentage Use1 of Existing Vacant Housing

65.6%
30.8%
84%

1 Percentage use by In-migrating construction workers and their families during peak construction period.
Alternate Site Analysis

Environmental Report

2 Vacant housing units available for sale or rent by county (median price).

Total Population School-Age
Children (5-19) (2000)2

Percent Increase in School-Age
Children by County

Percent Increase
for Two-County
Area

Matagorda

9,724

14.2%

2.8%

Brazoria

57,217

0.9%

Fannin

6,271

22%

Grayson

24,254

2.1%

Austin

5,472

25.2%

Fort Bend

95,701

0.5%

Freestone

3,688

37.4%

Anderson

9,614

5.2%

Henderson

15,027

9.2%

Ellis

28,765

1.7%

Freestone

3,688

37.4%

Limestone

4,727

10.6%

Site
STP
Red 2
Allens Creek
Trinity 2

Limestone

6.1%
1.9%
14.1%
4.3%

Rev. 12

Malakoff

County
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Table 9.3-9 Projected Increase1 in School-Age Children within the Host and Two-County Area1

23.3%

1 Increase due to in-migrating school-age children of construction workers and their families during peak construction period.
2 Population estimates for school age children, including age brackets 5-9, 10-14, and 15-19.
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1. Define Region of
Interest

3. Develop Criterion
Weight Factors

2. Establish and
Apply Exclusionary
and Avoidance
Criteria (Regional
Screening)

4. Identify Candidate
Areas and Potential
Sites

6. Evaluate Primary
Sites and Identify
Candidate Sites
(General Siting
Criteria)

5. Evaluate Potential
Sites and Identify
Primary Sites
(Screening Criteria)

7. Identify Proposed
Site and Alternate
Sites

Figure 9.3-1 Alternate Site Selection Process
9.3-196
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Figure 9.3-2 Region of Interest
Alternate Site Analysis

9.3-197

Rev. 12

STP 3 & 4

Environmental Report

Figure 9.3-3 Candidate Areas
9.3-198

Alternate Site Analysis
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Site numbers on Figure 9.3-4 correspond to site numbers in the STPNOC Nuclear Power Plant Siting
Report, Table 4-1 (Reference 9.3-4).

Figure 9.3-4 Potential Sites
Alternate Site Analysis
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9.3-200
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Figure 9.3-5 Screening Criteria Evaluation Results
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Site Number 4 = Guadalupe 2
Site Number 8 = Colorado 3
Site Number 10 = STP
Site Number 16 = Allens Creek
Site Number 19 = Malakoff
Site Number 20 = Trinity 2
Site Number 28 = Sulphur 1
Site Number 29 = Red 1
Site Number 30 = Red 2

Figure 9.3-6 Primary Sites
Alternate Site Analysis
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Figure 9.3-7 Primary Sites
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Figure 9.3-8 Candidate Sites
Alternate Site Analysis
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9.4 Alternative Plant and Transmission Systems
This section discusses alternative plant and transmission systems for the proposed
STP 3 & 4 site. Subsection 9.4.1 evaluates alternative heat dissipation systems,
Subsection 9.4.2 evaluates alternative circulating water systems, and Subsection 9.4.3
evaluates alternative transmission systems. This evaluation of alternatives includes
comparison with the proposed system to identify those systems that are
environmentally preferable and environmentally equivalent to the proposed system. If
any alternative is identified as environmentally preferable, it is compared with the
proposed system on a benefit-cost basis to determine if any such system should be
considered as a preferred alternative to the proposed system.

9.4.1 Heat Dissipation Systems
9.4.1.1 Screening of Alternative Heat Dissipation Systems
This section discusses alternatives to the proposed heat dissipation system (Section
3.4). Alternatives considered are those generally included in the broad categories of
once through and closed cycle systems. The closed-cycle category includes the
following types of heat dissipation systems:


Cooling ponds



Spray canals



Mechanical draft wet cooling towers



Natural draft wet cooling towers



Wet/dry cooling towers



Dry cooling towers

Alternative cooling systems were evaluated in the Construction Phase Environmental
Report for STP 1 & 2 (Reference 9.4-1). An initial environmental screening of
alternatives for STP 3 & 4 was performed to eliminate those systems that are obviously
unsuitable for use at the STP site as discussed below.
Once-through cooling was eliminated from consideration as a viable alternative to a
closed-cycle cooling system because of insufficient water flow rates in the Colorado
River. A once-through cooling system would significantly raise the temperature of the
Colorado River and the salinity profile of the river would be significantly altered. In
addition, EPA regulations governing cooling water intake structures under Section
316(b) of the Clean Water Act make it difficult for steam electric generating plants to
use once-through cooling systems. For these reasons, once-through cooling was
eliminated from further evaluation.
Dry cooling towers were considered as a potential closed-cycle heat dissipation
alternative for STP 1 & 2 (Reference 9.4-1). STPNOC concluded dry cooling was not
a viable option because of high costs, operational problems, inadequate technology,
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and a lack of sufficient operating experience with large nuclear generating units. In its
preamble to the final rule addressing cooling water intake structures for new facilities
(66 FR 65256; December 18, 2001), EPA rejected dry cooling as the best available
technology for a national standard for similar reasons. Dry cooling carries high capital
and operating and maintenance costs. Manufacturers of large steam turbines have not
yet developed turbine designs for reliable and efficient operation over the wide range
of backpressures required for dry cooling towers. Dry cooling has a detrimental effect
on electricity production by reducing the efficiency of steam turbines. Dry cooling
requires the facility to use more energy than would be required with wet cooling towers
to produce the same amount of electricity. This energy penalty is most significant in the
warmer southern regions during summer months (periods of maximum dry-bulb
temperature) when the demand for electricity is at its peak, such as the location of the
STP facility. The energy penalty would result in an increase in environmental impacts
as replacement generating capacity would be needed to offset the loss in efficiency
from dry cooling. EPA concluded that dry cooling is appropriate in areas with limited
water available for cooling or where the source of cooling water is associated with
extremely sensitive biological resources (e.g., endangered species, specially
protected areas). The site-specific conditions do not warrant further consideration of
dry cooling for STP 3 & 4.
Four closed-cycle evaporative cooling tower systems, a closed-cycle spray canal, and
a closed-cycle cooling reservoir were evaluated in detail for STP 1 & 2, including their
economic costs and environmental impacts. These same alternatives are considered
for STP 3 & 4. A screening comparison of the alternatives is provided in Table s 9.4-1
and 9.4-2. The analysis presented in the Construction Phase Environmental Report for
STP 1 & 2 considered alternative systems for two net 1250 MWe nuclear generating
units. The relative impacts of the heat dissipation system alternatives would be similar
for the ABWR units (net 1300 MWe each) proposed as STP 3 & 4. Consequently, the
evaluation presented in the Construction Phase Environmental Report for STP 1 & 2
(Reference 9.4-1) serves as the basis for the comparison of heat dissipation
alternatives for STP 3 & 4.

9.4.1.1.1 Cooling Pond
This section describes and evaluates the feasible alternative heat dissipation systems
that use a closed-cycle cooling reservoir. As described in Section 3.4, a closed-cycle
cooling system using the existing Main Cooling Reservoir (MCR), supplemented by
mechanical draft cooling towers, is the preferred alternative for STP 3 & 4. Because of
the intermittent nature of makeup water pumping operations (see Section 3.4), storage
capacity is required to account for losses that occur during periods when no makeup
water is available to offset them. In a simulated operation of the MCR over the
projected 40-year operating life of STP 1 & 2 (Reference 9.4-1), STPNOC determined
that a maximum storage volume of 162,400 acre-feet was required. An additional
24,600 acre-feet are required to provide sufficient cooling surface area to maintain
reasonable plant efficiency for STP 1 & 2 following the worst drought period on record.
As an alternative to the 7000-acre surface area selected for the MCR, a reduced MCR
area of 3500 acres was previously considered as part of the initial STP 1 & 2 site
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evaluation. The reduction in MCR surface area reduced the net natural evaporative
losses; however, the remaining losses still resulted in an estimated total storage
requirement of 126,000 acre-feet. This storage volume would require a normal
operating elevation for the reduced area MCR of 58.3 ft mean sea level (MSL).
STPNOC considered a normal maximum operating level higher than approximately 49
feet MSL to be impracticable given the limitations on plant layout and design. The
potential effects resulting from a breach of the MCR embankment and the subsequent
rush of water into the plant and the economics of the embankment construction make
the higher operating level impractical. Consequently a 7000-acre reservoir was
selected as the design basis for the STP site.
STPNOC concluded in the STP 1 & 2 construction phase ER that the 7000-acre MCR
would provide adequate cooling capacity for a design thermal load of approximately
5000 MWe. This is roughly the combined load of STP 1 & 2 (two 1250 MWe units) and
3 & 4 (two 1300 MWe units). STPNOC recently reevaluated the thermal performance
of the MCR and concluded the cooling capacity was adequate to support the heat load
of STP 1 & 2 and STP 3 & 4.
Makeup water would be pumped to the MCR on an intermittent basis from the
estuarine portion of the Colorado River. If necessary, blowdown from the MCR would
be discharged to the river. The makeup and blowdown requirements for the MCR are
described in Section 3.4.
For the spray canal and cooling tower alternatives in the STP 1 & 2 construction phase
ER, STPNOC evaluated the withdrawal of makeup water from the freshwater portion
of the Colorado River upstream of the Fabridam near Bay City, and transport of this
water supply to the STP site via canal. Because of water availability considerations and
thermal regulations for the Colorado River, STPNOC had estimated an 1800-acre
storage reservoir for makeup water and a 325-acre holding reservoir for blowdown
would be required to operate the spray canal and cooling tower alternative systems for
STP 1 & 2 (Reference 9.4-1). For the application of these alternative heat dissipation
systems to STP 3 & 4, STPNOC assumed the MCR could perform the functions of the
additional reservoirs and the only land requirements would be those associated with
the cooling system components (e.g., spray canal or cooling towers, piping, intake and
return structures). Other attributes of these heat dissipation alternatives are described
in the following sections.

9.4.1.1.2 Spray Canal
This alternative would add a new canal equipped with an array of spray modules to
promote evaporative cooling. The spray canal evaluated for STP 1 & 2 had an effective
length of 20,250 feet and a width of 200 feet. The power spray modules would be
placed in rows of four across the canal and spaced approximately 180 feet apart in the
direction of flow in the canal. Each spray module would contain a single nozzle
powered by a 75-horsepower motor. Each pass would consist of a row of four spray
nozzles across the canal. The canal would contain 448 power spray module units and
112 passes with each module floating on the surface of the water.
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Condenser water would be cooled by pumping the water in the canal through the spray
nozzles, thereby breaking the water into small droplets. The spray from each nozzle
would rise to a height of approximately 16 feet and fall in a circular pattern with a
diameter of approximately 50 feet at the surface of the canal. Since the water droplets
are cooled by evaporation and by sensible heat transfer, due to increased surface area
of the water droplets, the water temperature falling back into the canal is reduced.
Circulation of the cooling air would be provided by the prevailing wind at the ambient
temperature and by the vertical velocity resulting from the increased buoyancy of the
warm, moist air.

9.4.1.1.3 Mechanical Draft Wet Cooling Towers
This alternative consists of three towers, each containing 12 cells, for each nuclear
generating unit. The towers would be located with their longitudinal axes parallel to the
direction of prevailing wind to minimize aerodynamic downwash of the exhaust plumes
to ground level and to enhance the merging of the exhaust plumes from adjacent cells,
increasing the plume rise. Ground-level fogging and icing would be minimized as would
the channeling of moist air from the exhaust of one tower to the intake of another. A
fan would be located near the top of each cell, to draw ambient air into and through the
cell. The warmed water from the condenser would be cooled by evaporative and
sensible heat transfer by contact with the ambient air in the fill (packing) section of each
cell.

9.4.1.1.4 Natural Draft Wet Cooling Towers
This alternative consists of a single hyperbolic tower, 500 feet high, for each nuclear
generating unit. The density difference between the ambient air outside the tower and
the warm moist air inside would provide the driving force for the air circulation through
the tower. The natural draft tower must be relatively tall to achieve adequate air flow
rates through the tower. Circulating water leaving the condenser is sprayed by nozzles
into the fill section of the tower, where the droplets are brought in contact with the
circulating air. The water is cooled through evaporative and sensible heat transfer.
Because of the relatively high release points and the buoyancy of the plumes from
natural draft towers, recirculation of the exhaust between towers is generally not
encountered. The positioning of natural draft towers within the STP site boundaries is
less critical than for other evaporative heat dissipation alternatives.

9.4.1.1.5 Mechanical Draft Wet/Dry Cooling Towers
This alternative consists of four towers, each containing 12 cells, for each nuclear
generating unit. Similar to the mechanical draft towers discussed previously, these
towers would be located with their longitudinal axes parallel to the direction of
prevailing wind to minimize recirculation of the exhaust plume. STPNOC evaluated a
parallel path variety of wet/dry cooling towers in which the air-cooled heat exchanger
is located above an evaporative wet section. The wet section of the tower would be
similar to that of the mechanical draft wet tower described above. Warmed water from
the condenser first passes through the tube side of the air-cooled heat exchanger,
where it is cooled by a stream of ambient air. A fan located above the dry section draws
the ambient air through the tower. The partially cooled water then passes through the
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wet section of the tower, where it is further cooled by evaporative and sensible heat
transfer. The air streams from both the wet and dry sections of the tower are thoroughly
mixed before being exhausted to the atmosphere. The mixed exhaust stream is in an
unsaturated condition which reduces the potential for fogging. For the type of wet/dry
towers under consideration, the relative humidity of the exhaust air would be
approximately 70% over the entire range of operating conditions.
This type of cooling tower is used primarily in areas where plume abatement is
necessary for aesthetic reasons or to minimize fogging and icing produced by the
tower plume. Wet/dry cooling towers use approximately two-thirds to one-half less
water than wet cooling towers (Reference 9.4-2). Neither of these advantages is
significant for the STP site. Additionally, somewhat more land is required for the
wet/dry cooling tower because of the additional equipment (fans and cooling coils)
required in the tower assembly. The same disadvantages described above for dry
cooling towers would also apply to the dry cooling portion of the wet/dry cooling tower.
The dry cooling process is not as efficient as the wet cooling process because it
requires the movement of a large amount of air through the heat exchanger to achieve
the necessary cooling. This movement is accomplished by fans. This results in less net
electrical power for distribution. Consequently, there would be an increase in
environmental impacts because a replacement generating capacity would be needed
to offset the loss in efficiency from dry cooling.

9.4.1.1.6 Fan-Assisted Natural Draft Cooling Towers
Fan-assisted natural draft towers combine some of the characteristics of mechanical
and natural draft towers. This alternative consists of three cooling towers for each
nuclear generating unit. For STP 1 & 2, STPNOC had evaluated a tower height of
176.5 feet and base diameter of 206 feet. Each tower is equipped with a single fan
near the exit of the tower. Air circulation is achieved by both the forced draft produced
by the fan and the natural draft resulting from the difference in density between air
inside and outside of the tower. Recirculation of warm moist air between towers would
occur infrequently given the discharge height of the tower.

9.4.1.2 Analysis of Alternative Heat Dissipation Systems
Six closed-cycle cooling systems are considered suitable heat dissipation systems for
the STP site and are evaluated in detail. A cooling pond (the MCR) was selected as
the preferred alternative and evaluated in Chapters 4 and 5 of the ER. In accordance
with NUREG-1555, the five alternative heat dissipation systems were evaluated for
land use, water use, and other environmental requirements. The screening
comparison of these alternatives is presented in Tables 9.4-1 and 9.4-2. None of the
alternative systems is considered environmentally preferable to the MCR, which is the
proposed heat dissipation system for STP 3 & 4.

9.4.2 Circulating Water Systems
In accordance with NUREG-1555, this section considers alternatives to the following
components of the plant circulating water system:


intake systems
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discharge systems



water supply



water treatment

NUREG-1555 indicates that the applicant should consider only those alternatives that
are applicable at the proposed site and are compatible with the proposed heat
dissipation system. As discussed in Section 9.4.1, six closed-cycle cooling systems
are considered viable heat dissipation systems for the STP site.
Heat dissipation with each of the alternative systems relies on evaporation for heat
transfer. The water from the cooling system lost to the atmosphere through
evaporation must be replaced. In addition, this evaporation would result in an increase
in the concentration of solids in the circulating water. To control solids, a portion of the
recirculated water must be removed, or blown down, and replaced with fresh water. In
addition to the blowdown and evaporative losses, a small percentage of water in the
form of droplets (drift) would be lost from the cooling tower systems. Makeup water
pumped from the Colorado River intake structure (Subsection 9.4.2.1) would be used
to replace water lost by evaporation, blowdown, and drift from the cooling systems.
Blowdown water would be returned to the river via a discharge structure at the
shoreline (Subsection 9.4.2.2).

9.4.2.1 Intake Systems
Standard technical practice was followed in siting and designing the makeup water
intake structure at the Colorado River for the original plant. The intake structure was
designed originally to serve four units, so no additional design modifications are
required for this project. The intake bays, fish screens, trash racks, and bypass system
are already operational for STP 1 & 2. The refurbishment of the intake structure to
accommodate STP 3 & 4 will consist of installing new pumps and traveling screens in
existing housings.
As described in Subsection 5.3.1.2, when required, water will be pumped from the
Colorado River through a shoreline intake system at 0.5 feet per second, and passed
through trash racks and through traveling screens with a 3/8-inch (9.5 millimeters)
mesh. The traveling screens will operate intermittently to coincide with the intermittent
withdrawal of river water. Fish collected on the screens can be returned to the river by
being washed off and sluiced through a fish bypass pipe. The point of return is at the
downstream end of the intake structure, approximately 0.6 meters (2 feet) below
normal water elevation.
Approach and through-screen velocities are regulated by EPA and the states and
subject to review under best management practices (40 CFR 401.14). The approach
velocity for STP 1 & 2 was designed to be 0.5 feet per second (Subsection 5.3.1.2).
The approach velocity of 0.5 feet per second is not expected to change when STP 3 &
4 become operational (Subsection 5.3.1.2). Alternate locations for the STP 3 & 4 water
intake would increase the amount of land impacted by construction. In addition,
pumping costs could increase because of a longer distance from the makeup water
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intake to the MCR. No environmentally preferable alternatives to the use of the existing
makeup water intake structure or alternative locations for a makeup water intake
structure were identified.
As part of the proposed heat dissipation system, STPNOC considered four potential
designs/locations for the STP 3 & 4 circulating water intake structure at the MCR.








Option 1 – Intake structure located along the dike separating the STP 1 & 2
circulating water intake structure and return.
Option 2 – Intake structure located to the west of the combined STP 1 & 2 and STP
3 & 4 circulating water return flows, intakes and discharges separated by dikes.
Option 3 – Offshore intake positioned directly south of the STP 1 & 2 intake
structure. Piping from intake to run through the dike to a shoreline structure located
to the west of the STP 1 & 2 intake
Option 4 – Intake structure located immediately adjacent to the STP 1 & 2 intake
structure, portion of dike removed to accommodate placement of STP 3 & 4 intake
structure between STP 1 & 2 intake and discharge outfall

Table 9.4-3 provides a comparison of these alternative circulating water intake
designs/locations. Option 1 was selected as the preferred alternative. Each of the
other options had at least one factor (cooling efficiency, construction cost, interference
with ongoing plant operations) that prevented it from being a viable option. None of the
other options were environmentally preferable to the proposed design.

9.4.2.2 Discharge Systems
As described in Section 3.4, the circulating water system for STP 3 & 4 would be a
closed-cycle cooling reservoir system. All cooling system discharges, including
blowdown from the mechanical draft cooling towers that serve as the Ultimate Heat
Sink (UHS), would be discharged to the MCR via a new circulating water return. The
design is similar to the existing circulating water return for STP 1 & 2. No
environmentally preferable alternatives to the proposed return were identified.
A dike will separate the circulating water intake structure and return to avoid
recirculation and to promote cooling efficiency by lengthening the cooling water flow
path. The new circulating water return from STP 3 & 4 would be located adjacent to the
existing STP 1 & 2 return. The location of the return and placement of dikes would be
determined by the location of the circulating water intake structure for STP 3 & 4 and
associated pipe routing (see Subsection 9.4.2.1).
MCR water quality, and thus the quality of any blowdown water from the MCR, is
maintained by selective diversion from the Colorado River during high river flow
conditions (>1200 cubic feet per second). The maximum operating level of the MCR
was increased from 45 to 47 feet MSL to take advantage of reservoir makeup
opportunities when river flows are high. Projections on water quality in the MCR and
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additional upstream demands on the Colorado River could necessitate the use of the
permitted reservoir blowdown system to maintain water quality (Reference 9.4-3).
As discussed in Section 3.4, blowdown from the MCR would be directed to the
Colorado River via the existing blowdown structure, which includes a 1.1-mile-long
discharge line that extends downstream along the west bank of the river and is
equipped with seven discharge ports. One or more of the ports may be opened,
depending on river flows, to promote rapid mixing of the effluent. Because the
blowdown flow would be a small percentage of the Colorado River flow (Subsection
5.3.2), the effect on temperature downstream in the Colorado River would be
negligible, and limited to an area in the immediate vicinity of the blowdown line.
Similarly, chemical discharges would mix quickly with the larger freshwater flow of the
Colorado River and impacts to aquatic communities will be small. Because STPNOC
has proposed to use the existing blowdown structure and the impacts of its operation
are SMALL, no consideration of alternatives to the proposed design was needed.

9.4.2.3 Water Supply
The Colorado River would supply makeup water to the MCR to replace evaporative
and seepage losses. Circulating water would be withdrawn from the MCR for
condenser and turbine system cooling. The circulating water would be returned to the
MCR. Groundwater wells would provide makeup water to the UHS (two mechanical
draft cooling towers) and, indirectly (as blowdown from the towers) to the MCR. During
normal operation, approximately 500 gpm of groundwater would be returned as
surface water to the MCR (Table 3.3.1).
Hydrological studies in support of construction of STP 1 & 2 (Reference 9.4-1) showed
a dependable supply of unappropriated water in the Colorado River during the six
winter months of October through March. These studies involved an assessment for
the years 1949 to 1971, and indicated that this water supply can be supplemented from
flood flows during the other periods of the year. These conclusions remain valid for
STP 3 & 4. The 7000-acre MCR is required for storage given the recurrence of
droughts. Reservoir water quality is maintained by selective pumping from the
Colorado River during high flow conditions. STPNOC has developed guidelines for
water management during drought conditions that require actions at decreasing MCR
levels. These guidelines allow water quality to be reduced in order to maintain MCR
level during drought conditions (Reference 9.4-3).
In support of STP 1 & 2, STPNOC considered obtaining makeup water for the MCR
from the Gulf of Mexico. While the use of makeup water from the Gulf of Mexico on a
continuous basis would reduce the required size of the MCR, the costs associated with
transporting makeup water and returning blowdown approximately 18 miles to the Gulf
of Mexico make this alternative economically unattractive in comparison to using
estuarine water from the Colorado River. Use of salt water from the Gulf of Mexico was
also less desirable than the use of estuarine waters because of engineering problems
associated with saltwater operation and because of the ecological impacts associated
with the long pipeline and with the withdrawal of makeup water from, and the discharge
of blowdown to, the Gulf. This alternative is not environmental preferable to the
proposed makeup water supply from the Colorado River.
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In the case of the cooling reservoir, makeup water would be pumped on an intermittent
basis from the estuarine portion of the Colorado River. The makeup and blowdown
schemes for the MCR are described in Section 3.4. In the case of the spray canal or
cooling tower systems, makeup water would be withdrawn from the freshwater portion
of the Colorado River above the Fabridam near Bay City. The makeup water would be
transported to the site via canal. Because of water availability considerations and
thermal regulations for the river, STPNOC estimated an 1800-acre storage reservoir
for makeup water and a 325-acre holding reservoir for blowdown would be required to
operate the spray canal or cooling tower alternative heat dissipation systems
(Reference 9.4-1). In evaluating alternative heat dissipation systems for STP 3 & 4,
STPNOC assumed the functions of these additional reservoirs could be performed by
the existing MCR with water supplied from the freshwater portion of the Colorado
River. Construction of these additional reservoirs would not be environmentally
preferable to use of the existing MCR.
STPNOC estimates that a supply of approximately 60,000 acre-feet per year of
makeup water from upstream sources would be required to operate the spray canal or
cooling tower alternative systems for STP 1 & 2 during years of relatively low rainfall
and high gross evaporation from the onsite reservoir. The cost of purchasing makeup
water from the reservoirs near Austin was estimated at $15 per acre-foot during the
planning for STP 1 & 2 (Reference 9.4-1) and would be higher now. In the case of the
cooling pond (MCR) alternative, makeup water could be supplied from the estuarine
portion of the Colorado River for the cost of pumping. Alternative sources of water,
such as the use of the reservoirs near Austin, would represent a future loss of that
freshwater supply for alternative uses and would not be environmentally preferable to
the current STP water supply from the estuarine portion of the Colorado River.

9.4.2.4 Water Treatment
As described in Subsection 3.3.2, the Colorado River would be the source of makeup
water to the MCR which provides cooling for the new units’ circulating water system.
This water supply would be treated by injecting biocides at the intake structure to
control biofouling in the circulating water system and associated piping. Because STP
3 & 4 would use the same water supply as the existing units, STPNOC expects that
makeup and process water for the proposed units would be treated in the same
manner.
Biocides or chemical additives would be from those approved by the U.S.
Environmental Protection Agency or the state of Texas and the volume and
concentration of each constituent discharged to the environment would meet the
requirements established in the Texas Pollutant Discharge Elimination System
(TPDES) permit. This permit would be revised, as necessary, to accommodate the
construction and operational needs of STP 3 & 4. The final choice of water treatment
chemicals or combination of chemicals would be dictated by makeup water conditions,
technical feasibility, economics, and discharge permit requirements. Since the
discharges from the system would be subject to TPDES permit limitations that consider
aquatic impacts, these limitations would ensure that there would be no significant
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impact from these discharges and, thus, different water treatment chemicals would be
not be environmentally preferable to the existing impacts.

9.4.3 Transmission Systems
New 345kV towers and lines would be constructed from the new STP 3 & 4 switchyard
to connect to existing transmission lines on the STP site. Some modifications to the
transmission system would be required; however, no new transmission lines or offsite
rights-of-way would be associated with STP 3 & 4. Because the additional power
provided by STP 3 & 4 would be transmitted over without significant additional
environmental impacts, no new transmission system alternatives were considered.
Some modifications to the transmission system would be required. The Electric
Reliability Council of Texas (ERCOT) Screening Study (Reference 9.4-4) calls for
approximately 20 miles of conductor replacement to accommodate the additional
current. There would be no change in line voltage and no new corridors would be
needed. As discussed in Section 3.7, some towers would be replaced in order to
maintain the National Electric Safety Code (NESC) standards in sag clearance.
To reduce the potential of vehicle-to-ground short-circuit shock to vehicles parked
beneath the lines, all existing STP transmission lines are currently designed to provide
clearances consistent with the NESC 5-milliamp rule and AEP and CenterPoint
engineering standards. The upgrade of the existing transmission system described in
Section 3.7 and Subsection 2.2.2.2 would likely change the geometry of the power
lines, because the new conductors would sag differently and new towers would likely
be taller. All transmission lines would continue to comply with the NESC and AEP and
CenterPoint engineering standards.
The ERCOT Screening Study (Reference 9.4-4) identifies that some system
improvements are needed to reduce thermal overloads caused by increased energy
exports that would come from STP associated with the proposed interconnection. As
discussed in Subsection 3.7.1, electrical design parameters, including transmission
design voltage or voltages, line capacity, conductor type and configuration, spacing
between phases, minimum conductor clearances to ground, maximum predicted
electrical-field strength(s) at 1 meter above grade, the predicted electric-field
strength(s) at the edge of rights-of way in kilovolts per meter, and the design for these
values will be established from the final AEP Interconnection study.
The AEP Interconnection Study (Reference 9.4-5) evaluated a total of 11 different
options to accommodate STP 3 & 4. These options consisted of different combinations
of upgrades to transmission lines and alternative substation configurations. Five of the
options were eliminated for technical feasibility reasons, while three other options were
eliminated because they did not demonstrate a superior benefit compared to the
retained options. Three options were retained for further detailed engineering analysis
(Reference 9.4-5). STPNOC expects that the environmental impacts of any of these
three options would be similar.
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Factors Affecting System
Selection

Cooling Reservoir
(Base Case)

Spray Canal

Land Use: Onsite Land
Considerations [1]

Existing 7,000-acre MCR currently
operating at the STP site.

Spray canal system (approximately 150
acres) could be placed within the
existing STP site. An additional 680
acres would be required for the intake
canal corridor.

Land Use: Terrain
considerations

Terrain features of the STP site support Terrain features of the STP site are
a cooling reservoir with adequate
suitable for a spray canal system.
capacity to support four units.

Mechanical Draft Wet Cooling Tower
(MDCT)
MDCT system (approximately 70
acres) could be placed within the
existing STP site. An additional 630
acres would be required for the intake
canal corridor. System could be placed
within the confines of the existing STP
site.
Terrain features of the STP site are
suitable for a MDCT system.
45,000

Atmospheric Effects

NUREG-1555 notes that the plume
from a cooling pond like the MCR
would exist as a fog over the pond or
as ground level fog evaporating within
300 meters from the pond, or lift to
become stratus for winds less than or
equal to 2.2 meters per second.
Elevated plumes and the associated
shadowing would not be expected from
operation of the MCR. In addition,
NUREG-1555 concludes that drift from
a cooling pond or lake would not need
to be considered.

A spray canal system could produce a
low-lying visible water droplet plume
and encourage formation of fog above
the heated pond. These impacts would
be localized and short-lived, and would
not disrupt the viewscape.

The system would emit water droplets
(drift) and intermittently produce a
visible vapor plume. The drift droplets
would be a minor source of particulate
matter and salt deposition. The water
vapor plume would not contribute to
fogging or icing conditions on local road
systems. Aesthetic impacts from the
visible plume would be small.

Thermal and Physical
Effects

Thermal load to the MCR would be
additive to the thermal load from STP 1
& 2. The MCR was designed to
accommodate the thermal load of four
units.

Thermal load would be rejected to the
spray canal reducing the thermal load
to the MCR relative to the base case.
Discharges to the Colorado River
would meet water quality standards.

MDCT system would discharge a small
thermal load to the MCR relative to the
base case. Discharges to the Colorado
River would meet water quality
standards.
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43,000

Water Use: Annual
Average Consumptive Use
(acre-ft/yr)

STP 3 & 4
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Table 9.4-1 Screening of Alternative Heat Dissipation Systems
(Alternatives 1 through 3)

Factors Affecting System
Selection
Noise Impacts [2]

Emits broadband noise that is largely
indistinguishable from background and
unobtrusive. Continuous noise level at
site boundary estimated at 43 dBA.

Emits broadband noise that is largely
indistinguishable from background and
unobtrusive. Continuous noise level at
site boundary estimated at 42 dBA.

Emits broadband noise that is largely
indistinguishable from background and
unobtrusive. Continuous noise level at
site boundary estimated at 52 dBA.

Aesthetics and
Recreational Benefits

Consumptive water use and discharges
for the cooling reservoir would be
consistent with minimum stream flow
requirements for Colorado River
navigation and environmental
maintenance, fish and wildlife water
demand, and recreation.

Consumptive water use and discharges
for a spray canal system would be
consistent with minimum stream flow
requirements for Colorado River
navigation and environmental
maintenance, fish and wildlife water
demand, and recreation.

MDCT structures would pose higher
visual impacts than cooling reservoir or
spray canal alternatives. The plumes
resemble clouds and would not disrupt
the viewscape. Consumptive water use
and discharges for a MDCT system
would be consistent with minimum
stream flow requirements for Colorado
River navigation and environmental
maintenance, fish and wildlife water
demand, and recreation.

Legislative Restrictions

Approach and through-screen
velocities are regulated by EPA and
subject to review under best
management practices (see Section
5.3.1.2). The approach velocity for the
intake for STP 1 & 2 was designed to
be 0.5 fps. The intake structure built for
STP 1 & 2 has unused pumping
capacity to accommodate the new
units. The approach velocity of 0.5 fps
is not expected to change when STP 3
& 4 become operational.

Intake structure would meet Section
316(b) of the CWA and the
implementing regulations, as
applicable. TPDES discharge permit
thermal discharge limitation would
address the additional thermal load
from blowdown. Storage of makeup
and blowdown at the STP site would
mitigate the impacts to the river.
Regulatory restrictions would not
negatively impact application of this
heat dissipation system.

Intake structure would meet Section
316(b) of the CWA and the
implementing regulations, as
applicable. TPDES discharge permit
thermal discharge limitation would
address the additional thermal load
from blowdown. Storage of makeup
and blowdown at the STP site would
mitigate the impacts to the river.
Regulatory restrictions would not
negatively impact application of this
heat dissipation system.

Is this a suitable alternative
for the STP site?

Yes

Yes

Yes
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Cooling Reservoir
(Base Case)

STP 3 & 4
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Table 9.4-1 Screening of Alternative Heat Dissipation Systems
(Alternatives 1 through 3) (Continued)

[2] Continuous noise only. Estimate does not include intermittent noise due to makeup pumps and traveling water screens at the intake
locations.

STP 3 & 4

9.4-14

[1] Acreage does not include land requirements (2,25 acres) associated with storage reservoirs for makeup water and blowdown for the spray
canal and cooling towers systems. The existing 7000-acre MCR was assumed to fulfill these water storage requirements.
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Alternative Plant and Transmission Systems

Factors Affecting System
Selection

Natural Draft Wet Cooling Towers
(NDCT)

Mechanical Draft Wet/Dry Cooling
Towers (MDW/DCT)

Fan-Assisted Natural Draft Cooling
Towers (FNDCT)

Land Use: Onsite Land
Considerations [1]

NDCT system (approximately 80
acres) could be placed within the
existing STP site. An additional 630
acres would be required for the
intake canal corridor.

MDW/DCT system (~70 acres) could
be placed within the existing STP site.
An additional 630 acres would be
required for the intake canal corridor.

Fan-assisted NDCT system
(approximately 70 acres) could be
placed within the existing STP site. An
additional 630 acres would be required
for the intake canal corridor.

Land Use: Terrain
considerations

Terrain features of the STP site are
suitable for a NDCT system.

Terrain features of the STP site are
suitable for a MDW/DCT system.

Terrain features of the STP site are
suitable for a fan-assisted NDCT
system.
45,000

Atmospheric Effects

The system would emit water
droplets (drift) and intermittently
produce a visible vapor plume. The
drift droplets would be a minor
source of particulate matter and salt
deposition. The water vapor plume
would not contribute to fogging or
icing conditions on local road
systems. Aesthetic impacts from the
visible plume would be small.

The system would emit water droplets
(drift) and intermittently produce a
visible vapor plume. The drift droplets
would be a minor source of particulate
matter and salt deposition. The water
vapor plume would result in minimal
additional fogging but no icing
conditions on local road systems.
Aesthetic impacts from the visible
plume would be small.

The system would emit water droplets
(drift) and intermittently produce a
visible vapor plume. The drift droplets
would be a minor source of particulate
matter and salt deposition. The water
vapor plume would not contribute to
fogging or icing conditions on local road
systems. Aesthetic impacts from the
visible plume would be small.

Thermal and Physical
Effects

NDCT system would discharge a
small thermal load to the MCR
relative to the base case. Discharges
to the Colorado River would meet
water quality standards.

MDW/DCT system would discharge a
small thermal load to the MCR relative
to the base case. Discharges to the
Colorado River would meet water
quality standards.

Fan-assisted NDCT system would
discharge a small thermal load to the
MCR relative to the base case.
Discharges to the Colorado River
would meet water quality standards.

Noise Impacts [2]

Emits broadband noise that is largely
indistinguishable from background
and unobtrusive. Continuous noise
level at site boundary estimated at
44 dBA.

Emits broadband noise that is largely
indistinguishable from background and
unobtrusive. Continuous noise level at
site boundary estimated at 52 dBA.

Emits broadband noise that is largely
indistinguishable from background and
unobtrusive. Continuous noise level at
site boundary estimated at 54 dBA.
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45,000

Water Use: Annual Average
Consumptive Use (acreft/yr)

STP 3 & 4
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Table 9.4-2 Screening of Alternative Heat Dissipation Systems (Alternatives 4 through 6)

Factors Affecting System
Selection

Aesthetics and Recreational NDCT structures would pose the
Benefits
highest visual impact due to their
height (approximately 500 feet). The
plumes resemble clouds and would
not disrupt the viewscape.
Consumptive water use and
discharges for a NDCT system
would be consistent with minimum
stream flow requirements for
Colorado River navigation and
environmental maintenance, fish and
wildlife water demand, and
recreation.

MDW/DCT structures would pose
higher visual impacts than cooling
reservoir or spray canal alternatives.
The plumes resemble clouds and
would not disrupt the viewscape.
Consumptive water use and discharges
for a MDW/DCT system would be
consistent with minimum stream flow
requirements for Colorado River
navigation and environmental
maintenance, fish and wildlife water
demand, and recreation.

Fan-assisted NDCT structures (height
~180 ft) would pose visual impacts
greater than MDCT but less than
conventional NDCT. The plumes
resemble clouds and would not disrupt
the viewscape.
Consumptive water use and discharges
for a fan-assisted NDCT system would
be consistent with minimum stream
flow requirements for Colorado River
navigation and environmental
maintenance, fish and wildlife water
demand, and recreation.

Legislative Restrictions

Intake structure would meet Section
316(b) of the CWA and the
implementing regulations, as
applicable. TPDES discharge permit
thermal discharge limitation would
address the additional thermal load
from blowdown. Storage of makeup
and blowdown at the STP site would
mitigate the impacts to the river.
Regulatory restrictions would not
negatively impact application of this
heat dissipation system.

Intake structure would meet Section
316(b) of the CWA and the
implementing regulations, as
applicable. TPDES discharge permit
thermal discharge limitation would
address the additional thermal load
from blowdown. Storage of makeup
and blowdown at the STP site would
mitigate the impacts to the river.
Regulatory restrictions would not
negatively impact application of this
heat dissipation system.

Intake structure would meet Section
316(b) of the CWA and the
implementing regulations, as
applicable. TPDES discharge permit
thermal discharge limitation would
address the additional thermal load
from blowdown. Storage of makeup
and blowdown at the STP site would
mitigate the impacts to the river.
Regulatory restrictions would not
negatively impact application of this
heat dissipation system.
Yes

Yes

Yes

[1] Acreage does not include land requirements (2125 acres) associated with storage reservoirs for makeup water and blowdown for the spray
canal and cooling towers systems. The existing 7000-acre MCR was assumed to fulfill these water storage requirements.
[2] Continuous noise only. Estimate does not include intermittent noise due to makeup pumps and traveling water screens at the intake
locations.
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Mechanical Draft Wet/Dry Cooling
Towers (MDW/DCT)

Is this a suitable alternative
for the STP site?

Natural Draft Wet Cooling Towers
(NDCT)

STP 3 & 4
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Table 9.4-2 Screening of Alternative Heat Dissipation Systems (Alternatives 4 through 6) (Continued)

Attribute

Option 1 – Intake Along
Existing Dike

MCR Perimeter
Provides sufficient clear
Embankment Integrity distance from the
excavation for construction
of the intake structure to the
perimeter embankment to
pose no risk to
embankment integrity

Option 2 - Intake West of Combined
STP 1 & 2 and 3 & 4 Discharge
Intake structure located at least 200
feet from base of perimeter
embankment to eliminate possible
stability issues and embankment
displacement/deformation.
Approximately 400 foot width cut from
top of berm to allow passage for
circulating water piping.

Location can accommodate
a larger intake structure
with minor adjustments

NA

Ease of Construction

Optimum access allowing
straight forward
construction methods

NA

NA

9.4-17

Could impede cooling efficiency by the
MCR as it reduces by half the cooling
water flow path between the discharge
outfall and the respective intakes of
either the existing plant or the new
units

NA

Cost of underwater
construction would be
prohibitively high

NA

Similar to Option 2

Limited space and
accessibility for
construction activities.
Location does not allow for
expansion (e.g., if required
flow rates increase due to
condenser configuration)
Circulating water piping
would block existing
access road from
embankment base road to
top of berm road.
Unacceptable to obstruct
the access road as it is
used daily to service the
STP 1 & 2 intake structure.
NA

Environmental Report

Cooling Efficiency

Similar to Option 2
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Room for Expansion

Option 3 – Offshore
Intake

Option 4 – Intake
Between Existing
STP 1 & 2 Intake and
Discharge

STP 3 & 4

Alternative Plant and Transmission Systems

Table 9.4-3 Comparison of Alternative Circulating Water Intake Structure Locations at the MCR

Attribute
Cost

Viable for STP site?

Option 4 – Intake
Between Existing
STP 1 & 2 Intake and
Discharge

Option 1 – Intake Along
Existing Dike

Option 2 - Intake West of Combined
STP 1 & 2 and 3 & 4 Discharge

Option 3 – Offshore
Intake

Slightly longer circulating
water piping runs to power
block

Shorter circulating water piping runs to
power block but requires removal of
1600 feet of existing divider dike and
installation of 3400 feet of new divider
dike. Dike modification costs not offset
by reduced piping cost.

Shorter circulating water
piping runs to power block
but requires multiple
offshore velocity caps and
large culverts penetrating
the divider dike. Costs of
underwater construction
not offset by reduced
piping cost.

Shorter circulating water
piping runs to power block
than Option 1, but longer
than Options 2 and 3.

No

No

No

Yes

STP 3 & 4
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Table 9.4-3 Comparison of Alternative Circulating Water Intake Structure Locations at the MCR (Continued)
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10.0 Environmental Consequences of the Proposed Action
This chapter presents the potential environmental consequences of constructing and
operating two new STP 3 & 4 reactors at the STP site. These environmental
consequences are presented in the following five subsections:


Unavoidable Adverse Environmental Impacts (Section 10.1)



Irreversible and Irretrievable Commitments of Resources (Section 10.2)



Relationship Between Short-Term Uses and Long-Term Productivity of the Human
Environment (Section 10.3)



Benefit-Cost Balance (Section 10.4)



Cumulative Impacts (Section 10.5S)

10.1 Unavoidable Adverse Environmental Impacts
This section summarizes those unavoidable adverse impacts identified as a result of
construction and operation of STP 3 & 4. This summary also identifies mitigation
actions proposed to reduce the impacts that would be reasonable and practical to
implement as well as the impact significance level. Information provided in Section 4.6
and Section 5.10 has been used in preparing this section. The following categories
have been assessed for adverse impacts due to the construction and operation of STP
3 & 4 that cannot be avoided and for which no practical means of mitigation are
available:


Land use



Hydrologic and water use



Ecology (aquatic and terrestrial)



Socioeconomics



Radiological



Atmospheric releases and meteorological changes



Environmental justice

10.1.1 Construction-Related Unavoidable Adverse Environmental Impacts
The potential adverse environmental impacts from the construction of STP 3 & 4 are
described in detail in Chapter 4. Table 4.6-1 summarizes those impacts and identifies
the measures and controls that will be implemented to reduce or eliminate those
impacts. The unavoidable adverse environmental impacts due to construction are
summarized in Table 10.1-1. A brief summary of the construction-related unavoidable
adverse environmental impacts is included in the paragraphs below.

Unavoidable Adverse Environmental Impacts
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For many of the impacts related to construction activities, mitigation measures that
would be applied are referred to as “best management practices,” as previously
discussed in Section 3.9. Typically, their use is determined by the types of activities
that are to be performed, and frequently, they are implemented through plans and
procedures developed at the time of construction.

10.1.1.1 Land Use
Unavoidable, but small, adverse environmental impacts on land use would occur due
to construction of STP 3 & 4. Approximately 740 acres (out of approximately 12,220
total site acres) on the STP site will be affected; most of the land that will be cleared at
STP was disturbed during the original construction of STP 1 & 2. Twenty-nine
wetlands were identified by the U.S. Army Corps of Engineers (USACE). These
wetlands will be avoided during construction. Construction may also occur in other
sensitive areas, including the Coastal Management Zone. Land used for construction
related activities (e.g., laydown and spoils areas, construction parking) will be restored
once construction is complete. These impacts would be considered small and
temporary. There may be the potential for small to moderate short-term physical land
use changes in the vicinity of the site due to the development of temporary housing for
construction employees.

10.1.1.2 Hydrologic and Water Use
The construction of STP 3 & 4 will increase the amount of groundwater used at STP.
However, as documented in the site groundwater use calculation (Reference 10.1-1),
it has been determined that the existing STP site groundwater operating permit limit
provides adequate groundwater supply for water uses required for the operation of
STP Units 1 and 2 and the construction, initial testing, and operation of STP Units 3
and 4. Temporary dewatering of the shallow aquifer will also be required during
construction. However, construction practices (i.e., best management practices) and
adherence to storm water management procedures, as included in the Storm Water
Pollution Prevention Plan, will minimize the adverse effects of the construction
dewatering on the aquifer and local wells. Additional potential construction impacts to
local hydrology include the potential disturbance of local surface water bodies due to
turbidity and sedimentation caused by construction activities. In summary, small,
temporary unavoidable adverse impacts to local hydrology and water are anticipated
during construction.

10.1.1.3 Aquatic Ecology
Construction activities (e.g., restoration of the barge slip) along the Colorado River
shoreline may adversely affect shoreline habitat. In addition, construction activities
have the potential to temporarily increase the sediment load in that section of the river,
although it is likely the increase will be small. There is also potential for constructionrelated spills (e.g., hydraulic fluid, diesel) that may impact surface water bodies. Small
temporary impacts to surface waters are likely from the filling in or rerouting of surface
drainage features during construction. In summary, small temporary unavoidable
adverse impacts to aquatic ecology are anticipated during construction.

10.1-2
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10.1.1.4 Terrestrial Ecology
Clearing activities and construction of STP 3 & 4, including relocating or refilling
drainage ditches, will likely cause wildlife to leave or avoid the construction sites or
relocate to other areas. Any changes in the wildlife population density in the site area
would be difficult to measure. There also is a small potential for bird collisions with
construction equipment. After construction of STP 3 & 4 is completed, wildlife is
expected to return. Therefore, small temporary unavoidable adverse effects are
anticipated to terrestrial ecology.

10.1.1.5 Socioeconomic
During construction, moderate to large socioeconomic impacts may result from the
influx of estimated 5950 construction workers and their families. Early in the
construction phase in Matagorda County, there is the potential for a shortage of
suitable short-term housing or rental units. In addition, there is the possibility that the
area schools may need to expand to accommodate the children of the construction
workers. Water and wastewater facilities will require expansion/upgrading. Fire and
police protection also would need to expand to meet the needs of the county. Roads
in the vicinity of the STP site will experience increased traffic because most of the
roads in the plant vicinity are two-lane highways.
Mitigation measures that could be implemented by STPNOC to minimize traffic
impacts include staggering shifts, encouraging car pooling, erecting signs alerting
drivers of increased construction traffic, and potentially adding turn lanes at the STP
site. Increases in tax revenue that will result from the construction of STP 3 & 4 could
be used for school funding, road improvements, upgrades/improvements to
water/wastewater treatment facilities, and upgrades to the fire and police protection
infrastructure. If housing is not available, local market forces will likely stimulate new
home construction. All other socioeconomic impacts from construction activities will be
small and temporary.

10.1.1.6 Radiological
Construction workers will receive radiation exposure from STP 1 & 2 during
construction. However, the doses will be within regulatory limits (10 CFR 20.1301 and
40 CFR 190.10), as discussed in Section 4.5. The radiation dose to the workers is
considered a small unavoidable adverse impact.

10.1.1.7 Atmospheric and Meteorological
Construction will result in increased air emissions and fugitive dust from traffic and
construction equipment. Best management practices for dust control such as frequent
watering of potential dust-emitting areas could be employed. Local exposure to
potential construction noise will be mitigated by potential measures such as public
notification of impending construction activities. Small unavoidable adverse impacts
are anticipated.

Unavoidable Adverse Environmental Impacts
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10.1.1.8 Environmental Justice
No disproportionately high or adverse impacts to minority or low-income populations
were identified. However, the cost of low-income rental housing could increase due to
increased demand for housing, potentially displacing low-income renters in Matagorda
County during the construction phase. Small unavoidable adverse impacts are
anticipated.

10.1.2 Unavoidable Adverse Environmental Impacts of Station Operations
Operational impacts of STP 3 & 4 are discussed in detail in Chapter 5. Table 5.10-1
briefly describes those impacts and identifies measures and controls that may be
implemented to reduce or eliminate adverse impacts. The expected impacts and the
mitigation measures that are available to reduce these impacts are summarized in
Table 10.1-2. The unavoidable adverse environmental impacts of operation,
categorized by land use, hydrologic and water use, ecology (aquatic and terrestrial
ecology), socioeconomics, radiological, atmospheric and meteorological, and
environmental justice are summarized in the following paragraphs.

10.1.2.1 Land Use
Unavoidable, but small, adverse environmental impacts on land use would occur due
to operation of STP 3 & 4. Approximately 90 acres of STP land will be used during the
licensed use of the facility; however, most of the land that will be cleared at the STP
site was disturbed during the original construction of STP 1 & 2. The proposed project
is in keeping with the current use of the property, which is for the generation of power.
Approximately 21 acres of permanently committed offsite land will be required to
support STP 3 & 4 due to the uranium fuel cycle.
The GE ABWR reactors will generate solid radioactive waste that will require disposal
as discussed in Sections 3.5 and 5.5. Additional nonradioactive solid wastes will be
generated from waste streams and sanitary effluents (i.e., sludge) as described in
Sections 3.6 and 5.5. Additional land will be required for offsite disposal of radioactive
and nonradioactive wastes.

10.1.2.2 Hydrologic and Water Use
Operation of STP 3 & 4 will increase the amount of surface water and groundwater
used at STP. However, as documented in the site groundwater use calculation
(Reference 10.1-1), it has been determined that the existing STP site groundwater
operating permit limit provides adequate groundwater supply for water uses required
for the operation of STP Units 1 and 2 and the construction, initial testing, and
operation of STP Units 3 and 4. STPNOC intends to install at least one additional site
groundwater well with a design capacity of 500 gpm. As documented in the site
groundwater use calculation (Reference 10.1-1), this additional capacity will allow for
sufficient groundwater withdrawal to meet water uses required for: (1) operation of STP
Units 1 and 2 and the construction, initial testing, and operation of STP Units 3 and 4;
and (2) potential temporary capacity reduction as a result of equipment
failure/unavailability. The additional wells would be properly permitted under applicable
Coastal Plains Groundwater Conservation District (CPGCD) and TCEQ requirements
10.1-4
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and would not involve a request for an increase in the existing permit limit.
Consumptive water loss from the Colorado River will be within currently permitted
levels. Small to moderate unavoidable adverse impacts from STP 3 & 4 water use,
specifically the loss of availability of both resources to other potential users will occur
during the life of the plant.
Small unavoidable adverse impacts associated with chemical and wastewater
discharges to the Colorado River and other surface water bodies will occur during the
life of the plant as a result of blowdown, additional impervious surfaces, and
wastewater treatment.

10.1.2.3 Aquatic Ecology
Chemicals will be released to the Colorado River through blowdown from the Main
Cooling Reservoir (MCR) in accordance with the Texas Pollution Discharge
Elimination System (TPDES) permit. Because of dilution, the anticipated impact on
water quality or aquatic biota is SMALL and will be within previously permitted levels.
The thermal plume from discharge from the MCR to the Colorado River will be small
and within the TPDES permit limitations. Entrainment and entrapment effects on
aquatic biota at the MCR makeup water intake on the Colorado River will be small and
will not require mitigation. Small unavoidable adverse impacts on aquatic ecology are
anticipated.

10.1.2.4 Terrestrial Ecology
Operation of STP 3 & 4 will have small unavoidable adverse impacts on the local
terrestrial ecology as a result of the increased water level in the MCR required for
operation, noise, and the small potential for bird collisions with plant structures.
Potentially adverse impacts to terrestrial ecology may occur as a result of loss of
habitat because of vegetation control within the transmission line rights-of-way. These
activities are part of the established agency-approved vegetation maintenance
program that is ongoing for the existing transmission line. There will be no increase
in transmission line maintenance due to the addition of STP 3 & 4.
Operation of the mechanical draft cooling towers will result in small amounts of salt
deposition, but the deposits will be minimal and leaf damage potential will be within the
vicinity of the cooling towers. Maximum deposition will occur on STP property. No
impacts are expected offsite. Small unavoidable adverse impacts on terrestrial
ecology are anticipated.

10.1.2.5 Socioeconomics
Socioeconomic impacts from the operations workforce and their families, estimated at
approximately 2400 people, may affect housing, water and wastewater treatment, and
schools. MODERATE to LARGE temporary unavoidable adverse impacts may result
from these issues until mitigation measures are in effect. SMALL unavoidable adverse
impacts are anticipated from the use of local roads and the ability of the police, fire, and
social service to provide services to the operations workforce.

Unavoidable Adverse Environmental Impacts
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Several plant buildings (e.g., reactor building, cooling towers) will be visible from local
roads. Also, the plume generated from the cooling towers may be visible during
several months of the year. The incremental increase in visible impacts will not have
any short- or long-term impacts to local residents or visitors, and will therefore be
SMALL. Small adverse environmental impacts are anticipated.

10.1.2.6 Radiologicals
STP 3 & 4 will discharge small amounts of radioactive liquids and gases within
regulatory limits (10 CFR 50, Appendix I). Potential doses to workers and the public
will be well within the applicable regulatory limits. The generation of radioactive wastes
will also occur as a result of plant operation. Small unavoidable adverse impacts are
anticipated.

10.1.2.7 Atmospheric and Meteorological
Minimal releases of pollutants to the atmosphere will result from operation of STP 3 &
4. In particular, testing of standby generators and other combustion equipment
(estimated at less than 100 hours/year) will emit minimal air pollutants. The emissions
from the two mechanical draft cooling towers have the potential for causing micro-level
changes to the meteorology (e.g., fogging, precipitation, ground-level fogging), but
only in the immediate vicinity of the towers. SMALL unavoidable adverse impacts are
anticipated.

10.1.2.8 Environmental Justice
No impacts that would be disproportionately high and adverse on minority or lowincome populations were identified. However, low-income rental housing rates could
increase due to increased demand for housing, potentially displacing low-income
renters in Matagorda County at the start of operations. SMALL, temporary,
unavoidable adverse impacts are anticipated.

10.1.3 Summary of Unavoidable Adverse Environmental Impacts
Based on the preceding analysis of unavoidable adverse impacts from the construction
and operation of STP 3 & 4, the following are irreversible commitments of these
environmental resources:


Land use resources



Water resources



Ecological resources (terrestrial and aquatic)

These irreversible commitments are further discussed in Section 10.2, Irreversible and
Irretrievable Commitments of Resources. The unavoidable adverse environmental
impacts that are further considered in Section 10.4, Benefit-Cost Balance, are
summarized below:
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Land use (onsite and offsite)



Water (surface water and groundwater)
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Ecology (terrestrial and aquatic)
Socioeconomic (traffic, housing, water and wastewater, schools, fire and police
services)
Radiological (regulated effluent releases, storage of wastes)

10.1.4 References
10.1-1

“Site Groundwater Use for Construction, Initial Testing, Startup, and
Operations,” Fluor Nuclear Power Calculation No. U7-SITE-G-CALCDESN-2002.
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Category
Land

Adverse Impact

Actions to Mitigate Impacts

Unavoidable Adverse Impacts

Conduct construction activities using Best Management Small, temporary impact to land use
Practices (BMP) in accordance with regulatory and
during the construction phase of
permit requirements. Implement environmental controls project.
required in the Stormwater Pollution Protection Plan
(SWPPP) such as weekly compliance inspections,
documentation of runoff controls, etc.

Removal of vegetation within
the temporary impact areas.

Cleanup and dispose of waste debris at designated
location. Temporary impact area will be graded,
landscaped to match the surrounding area, and
revegetated.

Construction activities
conducted in sensitive areas
(e.g., in or around wetlands or
other Waters of the U.S.)

Maintain communications with local and regional
Small to moderate temporary impact to
government and nongovernment organizations to verify land use during the construction phase
that construction activities comply with applicable laws of project.
and regulations.
Avoid sensitive areas where possible. All activities in
these areas would comply with regulatory and permit
requirements.

Stockpiling of soils on site
including spoil mounds and
borrow pit soils.

Restrict stockpiling to designated areas. Stabilize all
loose soils on site through the use of appropriate
erosion control methodologies.
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Change in land use due to
Restrict all construction and construction-related
construction of new permanent activities to the designated areas within the STP site.
structures and the creation of
impervious surface i.e., the
haul road and the parking area
within the existing STP site
(the site is designated for
industrial land use).

Small, temporary impact to land use
during the construction phase of
project.

Small, temporary impact to land use
during the construction phase of
project.
Small impacts to land use for the life of
the plant.
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Ground-disturbing activities
including excavating and
recontouring the landscape.
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Table 10.1-1 Construction-Related Unavoidable Adverse Environmental Impacts

Category

Adverse Impact

Actions to Mitigate Impacts

Unavoidable Adverse Impacts

Hydrologic and
Water Use

Impacts to onsite surface water
drainage flows by diverting and
filling several unnamed onsite
drainage features.

New drainage ditches and other feature such as
Small, temporary impact to hydrology
sediment filters would be used to accommodate surface during the construction phase of
water runoff from altered drainage areas and the newly project.
constructed impervious areas. Avoid all jurisdictional
wetlands. Appropriate erosion control measures taken
on all drainage features and wetlands to prevent turbid
water, soil deposition, vegetation removal, etc., from
occurring within those areas or downstream areas
through the approved SWPPP.

Increase in surface water as a
result of dewatering and
excavation activities.

To decrease the volume of surface water runoff created Small, temporary impact to hydrology
during dewatering/excavating activities of the deeply
during the construction phase of
excavated areas, a groundwater control system
project.
consisting of a slurry wall and a perimeter circuit of
deep wells in conjunction with sand drains will be
constructed. All other surface water runoff created
during the excavation/dewatering activities will be
controlled by a series of ditches that drain the water
away from construction activities. Proper erosion
controls will be used to contain sediments found in the
runoff before being discharged into any jurisdictional
water.

Impacts to local hydrology
resulting from the excavation
through the shallow aquifer,
and subsequent dewatering of
the shallow aquifer.

Local drinking water wells found in the vicinity of the
construction area will be unaffected because they are
located in the deeper aquifer which is isolated by
surficial clays. Dewatering would occur within the
shallow aquifer in a limited area for a short period of
time. Upon completion of construction, groundwater in
the shallow aquifer will return to natural elevations.

Small to moderate temporary impact to
land use during the construction phase
of project.

Small, temporary impact to hydrology
during the construction phase of
project.
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Potential short-term physical
Maintain communications with local and regional
land use changes in the vicinity government and nongovernment organizations to
of the project due to
disseminate project information in a timely manner.
development of employee
housing.
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Unavoidable Adverse Environmental Impacts

Table 10.1-1 Construction-Related Unavoidable Adverse Environmental Impacts (Continued)

Category
Hydrologic and
Water Use

Adverse Impact

Actions to Mitigate Impacts

Unavoidable Adverse Impacts

Potential for water pressure
Limit dewatering activities to only those necessary for
reduction within the local water construction.
table due to dewatering
activities (i.e. dust abatement,
concrete mixing, potable water
use) .

Small, temporary impact to local water
use during the construction phase of
project.

Potential impact to Little
Robbins Slough, Kelly’s Lake,
and the Colorado River due to
turbidity and sedimentation
caused by soil erosion from
ground disturbance.

Small, temporary impact to surface
water quality during the construction
phase of project.

Adhere to applicable regulations and permit
requirements found in the TPDES permit. Implement
BMPs to prevent the movement of pollutants (including
sediments) into wetlands and water bodies via storm
water runoff. BMPs will include the use of erosioncontrol measures such as silt fences and sediment
settling ponds to prevent sedimentation and turbid
water discharge.

STP 3 & 4
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Table 10.1-1 Construction-Related Unavoidable Adverse Environmental Impacts (Continued)
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Use of vegetated land buffers between water bodies
and the construction site to minimize sedimentation
impacts.
Construction activities will
result in habitat loss and will
displace animals such as birds
and mammals that currently
inhabit the construction site.
The mortality rate of less
mobile animals may increase.

Limit vegetation removal to only those areas needed for Small, temporary impacts to habitat
and wildlife during the construction
construction. Restoration of the temporary impact
phase of the project.
areas will be completed in a timely manner upon
completion of construction.

Filling of drainage areas and
ditches may impact foraging
and roosting habits of wetland
dependent species.

Restoration of the habitat by relocating and
revegetation of drainage areas.

Small, temporary impacts to wildlife
foraging areas during the construction
phase of the project.
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Unavoidable Adverse Environmental Impacts

Ecology
(Terrestrial and
Aquatic)

Category
Ecology
(Terrestrial and
Aquatic)

Adverse Impact

Actions to Mitigate Impacts

Disturbance or destruction of
Avoidance of wetland areas, where possible, during
wetlands and surface waters
construction activities.
by working in, over, or close to,
these areas.

Unavoidable Adverse Impacts
Wetlands will be avoided where
possible. There will be small,
temporary impacts to surface waters
during the construction phase of the
project.

STP 3 & 4
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Table 10.1-1 Construction-Related Unavoidable Adverse Environmental Impacts (Continued)

Wildlife may be startled or
Animal displacement due to noise should be temporary Small, temporary impacts wildlife
frightened away by
in nature. Animals should return upon completion of
during the construction phase of the
construction noises (onsite and construction.
project.
transmission lines).

Displacement of fish, aquatic
species, crustaceans and
insects from filling of drainage
features on site.

Mitigation is not necessary because the impact acreage Small, temporary impacts to aquatic
of this non-jurisdictional area is small, the type of habitat ecosystems during the construction
is not unique to the area, and no important species are phase of the project.
found onsite.

Temporary decline in insect
population from rerouting of
onsite drainage features.

Restoration of the habitat by relocating and
revegetating the drainage feature.

Small, temporary impacts to insect
populations during the construction
phase of the project.

Degradation of roads in the
vicinity of the project due to
increased traffic and an
increase in heavy, wide-bodied
trucks and equipment.

Alert the appropriate local government agencies of
problem areas as they occur so that necessary road
repairs and improvements (i.e., patching cracks and
potholes, reinforcing soft shoulders) can be conducted
in a timely manner.

Small, temporary impacts to roads
during the construction phase of the
project.
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Develop and implement erosion and sediment control
Small, temporary impacts to aquatic
plans that incorporate recognized BMPs such as
ecosystems during the construction
covering of all disturbed areas, reducing the length of
phase of the project.
time disturbed soil is exposed to weather, and
intercepting and retaining sediment via retention ponds
and drainage ditches. Upon completion of construction
along stream banks or drainage features, disturbed
areas will be rip-rapped or seeded to establish a
perennial vegetative cover to prevent erosion.
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Socioeconomic

Potential impacts to aquatic
plants, benthic
macroinvertebrates, and fish
as a result of water turbidity
and sedimentation caused by
soil erosion from construction
activities.

Category
Socioeconomic

Adverse Impact
Increased traffic congestion in
the vicinity of STP due to
construction activities.

Actions to Mitigate Impacts

Unavoidable Adverse Impacts

Develop and implement a construction traffic
Moderate to large impacts to traffic
management plan that could include such measures as congestion during the construction
turn lane installation where necessary, establishing a
phase of the project.
centralized parking area with shuttle service,
encouraging carpools, and staggering shifts.

STP 3 & 4
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Table 10.1-1 Construction-Related Unavoidable Adverse Environmental Impacts (Continued)

Potential short-term housing
Mitigation efforts will be market-driven over time.
Moderate to large impacts to short-term
shortage in Matagorda County. Construction employment will increase gradually with a housing at the beginning of
peak after 2 or 3 years. This will allow time for
construction of the project.
construction of new housing. Temporary housing could
be constructed as needed.

Shortage of wastewater
treatment plants in Matagorda
County as a result of the inmigrating construction
workforce.

Maintain communication with local government and
planning officials so that ample time is given to plan for
the influx.

Potential impacts to police, fire, Maintain communication with local government officials
medical, and social services in so that expansions in police and fire services could be
coordinated, planned, and funded in a timely manner.
Matagorda County.
Funding for this expansion will be provided through the
increased tax revenues from the construction project.

Rev. 12

Maintain communication with local government and
Moderate to large impacts to water
planning officials so that ample time is given to plan for supply at the beginning of construction
the influx. Mitigation strategies (performed by others)
of the project.
include reuse, seawater desalination, conservation, and
the Lower Colorado River Authority/San Antonio Water
System Project.
Moderate to large impacts to the
wastewater treatment facilities at the
beginning of construction of the project.

Moderate impacts to police and fire
services until expansion of workforce
are completed.
Small unavoidable adverse impacts to
medical and social services during the
construction of the plant
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Unavoidable Adverse Environmental Impacts

Water shortages in Matagorda
County as a result of the inmigrating construction
workforce.

Category

Adverse Impact

Actions to Mitigate Impacts

Unavoidable Adverse Impacts

Socioeconomic

Potential short-term ability of
schools in Matagorda County
to accommodate the increase
in student population.

Maintain communication with local government officials Moderate to large impacts to schools
so that timely short -term solutions can be implemented until expansion of facilities are
in the form of adding modular classrooms and hiring
completed.
additional teachers to existing schools. Funding for
additional resources will be provided through the
increased tax revenues from the construction project.

Radiological

Construction workers may be
exposed to radiation sources
(through direct radiation,
gaseous effluents, or liquid
effluents) from the routine
operations of STP 1 & 2.

Continual monitoring the STP site for radiation
exposure. The site will be in accordance with all
radiation safety regulations to ensure that the
construction workers are protected.

Small unavoidable adverse impact of
radiation exposure for construction
workers from existing units.

Small unavoidable adverse impacts
during the construction of the plant.
Rev. 12

Use dust control measures (such as watering,
Atmospheric and Construction will cause
stabilizing disturbed areas, and covering trucks).
Meteorological
increased air emissions from
traffic, construction equipment,
and fugitive dust.
Comply with local, state, and/or federal air regulations.
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Unavoidable Adverse Environmental Impacts

Table 10.1-1 Construction-Related Unavoidable Adverse Environmental Impacts (Continued)

Ensure that construction equipment is well maintained.

Environmental
Justice

Notify local public of impending construction activities
that may exceed acceptable noise levels.

Small unavoidable adverse impacts
during the construction of the plant.

The cost of low-income rental
housing could increase due to
increased demand for housing,
potentially displacing lowincome renters in Matagorda
County during the construction
phase.

Analysis of housing availability in Matagorda County
determined that the probability of this being an issue is
low. Because of this, mitigation would not be
necessary.

Small unavoidable adverse impacts
during the construction of the plant.
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Construction may cause local
elevated noise levels.

Category
Land Use

Adverse Impact

Actions to Mitigate Impacts

Unavoidable Adverse Impacts

Approximately 90 acres of land There are no practical measures of mitigation for this Land will not be available for use
will be permanently dedicated to impact.
until plant(s) decommissioning
the plant until decommissioning.
resulting in small unavoidable
adverse impact during life.
Approximately 21 acres of land
will be permanently dedicated
160 acres of land will not be
and 160 will be temporarily
available until decommissioning of
committed to the uranium fuel
the plant resulting in a small
cycle during plant operation.
unavoidable impact. 21 acres will
never be available for future use.
Some onsite and offsite land will be
dedicated to licensed disposal
facilities and will no be available for
other uses. Small unavoidable
adverse impact.

Offsite land use impacts
attributed to operations
workforce population growth.
Increase in development for
commercial and residential
purposes.

Maintain communication with local and regional
government to disseminate project information so
they have the opportunity to plan accordingly.

Small to moderate unavoidable
impact to land use during the life of
the plant.

Operation of new units would
result in an increase in the total
volume of solid waste generated
at the STP site.

All federal, Texas, and local requirements and
standards would be met regarding handling,
transportation, and offsite land disposal of the solid
waste at licensed facilities. STPNOC has recycling
and waste minimization programs currently in place.

Some offsite land will be dedicated
to licensed disposal facilities and will
not be available for other uses.
Small unavoidable adverse impact.
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Disposal area(s) would be a permitted waste
disposal facility with a land use designated for such
activities. Disposal area would be operated under
appropriate regulations and guidelines until such
time a NRC licensed high-level waste disposal
facility is constructed. At that time, the storage area
could be restored for other uses.

Environmental Report

Unavoidable Adverse Environmental Impacts

Potential environmental impacts
onsite and offsite from disposal
of radioactive wastes generated
as a result of the fuel cycle.
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Table 10.1-2 Operation-Related Unavoidable Adverse Environmental Impacts

Category
Hydrological
and Water Use

Actions to Mitigate Impacts

Unavoidable Adverse Impacts

Potential hydrologic impacts to
the Colorado River from
pumping of water to the MCR.
Water would be withdrawn from
the Colorado River and added to
the MCR to replace water lost to
evaporation, seepage,
blowdown from the MCR, and
as needed.

River water pumped to the MCR (attributable
specifically to Units 3 & 4) would be at a normalized
rate of approximately 22,799 gpm during maximum
operations. Impact is considered small and would
not require mitigation.

Small unavoidable impact to water
availability downstream of the plant.

Makeup water for the ultimate
heat sink (mechanical draft
cooling towers) would be
pumped from [five] existing
groundwater wells and at least
one new groundwater well.

STPNOC is intends to install at least one additional Small to moderate unavoidable
groundwater well. The additional well(s) would be
impacts to groundwater availability
properly permitted under applicable Coastal Plains
during the life of the plant.
Groundwater Conservation District (CPGCD) and
TCEQ requirements and would not involve a request
for an increase in the existing permit limit.
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Adverse Impact
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Unavoidable Adverse Environmental Impacts

Table 10.1-2 Operation-Related Unavoidable Adverse Environmental Impacts (Continued)

Impacts to local groundwater
Withdrawal groundwater from the deep confined
supply due to increased demand Chicot aquifer, limiting impacts to those local wells in
from operating STP 3 & 4.
the deep aquifer.
Conduct groundwater monitoring as required by
groundwater use permit.
Hydrological
and Water Use

The addition of STP 3 & 4 is
expected to increase the
frequency of blowdown from the
MCR to the Colorado River.
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Obtain TPDES permit and comply with its discharge Small to moderate unavoidable
limits and monitoring requirements. The MCR would impacts to surface water during the
be operated such that discharges would not be
life of the plant.
made when the river flow is less than 800 cubic feet
per second (cfs) and the volume would not exceed
12.5 percent of the river flow, allowing a dilution of
the already diluted STP 3 & 4 cooling system effluent
of at least 8. Also, per state water quality standards
the discharges would be 95°F or less.

Category

Adverse Impact

Actions to Mitigate Impacts

Unavoidable Adverse Impacts

Discharges would be in accordance with applicable Small unavoidable increase in nonTCEQ water quality standards. STPNOC will revise radioactive wastewater discharge
the existing Stormwater Pollution Prevention Plan.
for the life of the plant.
The impacts due to the new impervious surfaces will
be negligible due to Best Management Practices.

Ecological
(Terrestrial and
Aquatic)

Entrainment and impingement
of aquatic organisms at the
power plant water intake
structure.

Intake structure designed with the “Best Technology Small unavoidable adverse impacts
Available” The MCR is a closed cycle cooling system during the life of the plant.
that minimizes withdrawal of river water.
Impingement and entrainment were minimized by
other design features: (1) the intake was oriented in
such a way as to reduce attractant flows, (2) the
approach velocity at the traveling screens was
designed to be 0.5 fps or less, and (3) the intake was
equipped with a fish “handling and bypass” system.

Inclusion of STP 3&4 in the
existing cooling reservoir
system will lead to an increase
in operating water level,
potentially impacting existing
shoreline vegetation and
terrestrial biota using the
reservoir.

Small unavoidable adverse impacts
Prey species will eventually recolonize along the
new shoreline. There are other foraging areas in the during the life of the plant.
vicinity until recolonization. Further mitigation would
not be required.

Impacts to bird populations from Low height of cooling towers would cause negligible Small unavoidable adverse impacts
impacts with cooling towers.
mortality. Mitigation would not be required.
during the life of the plant.
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Non-radioactive wastewater
discharges will increase as a
result of the operation of the
new units’ operation, such as
additional cooling water system
blowdown, permitted
wastewater from the new units’
auxiliary system, and storm
water runoff from new
impervious surfaces.
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Hydrological
and Water Use
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Table 10.1-2 Operation-Related Unavoidable Adverse Environmental Impacts (Continued)

Category
Ecological
(Terrestrial and
Aquatic)

Adverse Impact

Actions to Mitigate Impacts

Potential stressing of vegetation Salt deposition from mechanical cooling tower
within the site boundary from
operation would be a fraction of the level that leads
salt deposition resulting from the to leaf damage. Mitigation would not be required.
operation of the STP 3 & 4
cooling towers. Vegetation
stress could result either directly
by deposition of salts onto
foliage or indirectly from
accumulation in the soil.

Small unavoidable adverse impacts
during the life of the plant.

There will be no increase in transmission line
Small unavoidable adverse impacts
maintenance due to the addition of STP 3 & 4.
during the life of the plant.
Mitigation is not required for current maintenance
activities associated with STP 1 & 2; therefore,
mitigation is not anticipated with the addition of STP
3& 4.
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Potential impacts to vegetation
and habitat within the
transmission line rights of way
from routine maintenance of
woody vegetative growth by
manual and mechanical
methods and herbicides.

Unavoidable Adverse Impacts

STP 3 & 4

Unavoidable Adverse Environmental Impacts

Table 10.1-2 Operation-Related Unavoidable Adverse Environmental Impacts (Continued)
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10.2 Irreversible and Irretrievable Commitments of Resources
This section identifies and describes the predicted irreversible and irretrievable
commitment of resources that would be involved with the construction and operation
of STP 3 & 4. The term “irreversible commitment of resources” applies to
environmental resources that could not be altered at some later time, by practical
means, to restore the resource’s present order state before construction of STP 3 & 4.
“Irretrievable commitment of resources” applies to material resources that, when used
by construction or operation of STP 3 & 4, cannot, by practical means, be recycled or
restored for other use. This section will summarize the predicted irreversible and
irretrievable commitments of resources which will be input into the final benefit-cost
balancing of the project.

10.2.1 Irreversible Commitments of Environmental Resources
In the construction and operation of any electric generating station, few environmental
resources are irreversibly committed to the facility beyond its operational life. The
irreversible commitments of resources resulting from the construction of STP 3 & 4 are
categorized below and discussed in the following sections.


Land use resources



Water resources



Ecological resources (terrestrial and aquatic)

10.2.1.1 Land Use Commitments
STP 3 & 4 will be constructed within the existing STP site on 540 acres previously
cleared during the construction of STP 1 & 2 and designated for industrial use.
Approximately 300 acres of the 540 acres disturbed during site preparation and
construction would be dedicated to STP 3 & 4 and its supporting facilities. Once STP
3 & 4 cease operations and the plant is decommissioned in accordance with NRC
requirements, the land that supports the facilities could be used for future industrial or
nonindustrial use. However, the land committed to the disposal of radioactive and nonradioactive wastes generated as a result of construction and operation of STP 3 & 4
will be governed by the applicable regulations and permits and could not be used for
other purposes. The land used for disposal, while not available for other uses, is not
considered irreversible since it could be remediated for future use.

10.2.1.2 Water Resource Commitments
As discussed in Chapter 3, the STP 3 & 4 closed-cycle cooling system and ultimate
heat sink will require makeup water to replace water lost to evaporation, drift and
blowdown. The source of this makeup water will be groundwater and the Colorado
River. Once the groundwater is extracted from the aquifer, it is consumed or
discharged to the Main Cooling Reservoir (MCR) making it unavailable as a future
groundwater resource. The water pumped from the Colorado River would also be
consumed or discharged to the MCR making it unavailable as a river resource. In
addition, water resources consumed during normal operation of STP 3 & 4 would also
Irreversible and Irretrievable Commitments of Resources
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not be readily available as a future resource but should not affect the overall availability
of water resources for the area.

10.2.1.3 Ecological Commitments (Terrestrial and Aquatic)
There will be impacts to vegetation and temporary relocation of terrestrial wildlife due
to construction and operation of STP 3 & 4. Suitable habitat for most of the species
affected is available adjacent to the STP site.
Approximately 240 acres of the 540 acres of vegetation impacted will be restored to
preconstruction conditions and will be available as habitat upon completion of
construction. In addition, the decommissioning of STP 3 & 4 could eventually result in
complete restoration of the area to preconstruction conditions.
Similarly, the aquatic ecology found in streams and wetlands on site would be affected
by the construction and operation of STP 3 & 4. There are no important aquatic
ecosystems on the STP site or in the Colorado River near the site. Most of the impacts
are SMALL and occur during the construction phase of the project; however, loss of
aquatic resources such as benthic organisms, fish, and shellfish as a result of
impingement and entrainment at the Colorado River intake structure will continue with
operation of STP 3 & 4. When STP 3 & 4 are decommissioned, those aquatic
resources will return to preoperational levels. Because of the abundance of these
resources in the vicinity of the site, the irreversible loss of aquatic resources associated
with construction and operation of STP 3 & 4 will have no impact on overall
populations.

10.2.2 Irretrievable Commitments of Material Resources
Construction of STP 3 & 4 requires large quantities of building materials that would be
considered irretrievable commitments of resources unless they are recycled at
decommissioning. Construction materials used for STP 3 & 4 will be similar to that of
any major, multiyear construction project. Unlike the earlier generation of nuclear
plants, asbestos and other materials considered hazardous will not be used in
accordance with safety regulations and practices. The Department of Energy report
(Reference 10.2-1) on new reactor construction estimates:


12,239 yards of concrete and 3107 tons of rebar for a reactor building



2,500,000 linear feet of cable for a reactor building



6,500,000 linear feet of cable for a single reactor



Up to 55,000 feet of piping greater than 2.5 inches for a single 1000 MWe reactor

Specifically for an Advanced Boiling Water Reactor (ABWR), an estimated 13,000 tons
of steel and 240,000 cubic yards of concrete will be required. While the amounts of
these materials required will be large, the amounts will not be atypical of other types of
power plants such as hydroelectric and coal-fired plants, nor of many large industrial
facilities (e.g., refineries and manufacturing plants) that are constructed throughout the
United States. Use of construction materials in the quantities associated with those
10.2-2
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expected for a nuclear power plant, while irretrievable unless they are recycled at
decommissioning, will have a small impact with respect to the availability of such
resources.
In 1992, the United States Congress authorized the U.S. Defense National Stockpile
Centers (DNSC) to sell overstocked commodities (i.e., metals and minerals) owned by
the Department of Defense. With 99% of stockpiled materials determined to be
excess, DNSC is aggressively selling these materials (Reference 10.2-2). Therefore,
use of such materials for the construction and operation of STP 3 & 4 in the quantities
associated with those expected for a nuclear power plant, while irretrievable, will have
a SMALL impact due to the abundance and availability of such resources. As an
example, 460 million cubic yards of concrete (Reference 10.2-3) and 96 million metric
tons of steel (Reference 10.2-4) are produced in the Unites States annually. The
amount of materials used for STP 3 & 4 will likely be an insignificant fraction of the total
such resources used in the United States.
During operations, the main resource irretrievably committed is the uranium used in the
fuel cycle. Approximately 17,000 metric tons of enriched uranium is required for each
ABWR over an assumed 60-year life of the plant. The World Nuclear Association
studies the supply and demand of uranium and states that uranium is ubiquitous on
Earth. Uranium is a metal approximately as common as tin or zinc, and it is a
constituent of most rocks and even of the sea. The known recoverable reserves of
uranium are over four million tons (Reference 10.2-5). Therefore, the uranium that will
be used by STP 3 & 4 to generate power, while irretrievable, will have a SMALL impact
with respect to the long-term availability of uranium worldwide.
Other irretrievable commitments of resources include those materials (presented
under Subsection 5.5.2.1) used for the normal industrial operations of the plant (e.g.,
miscellaneous supplies, anti-freeze, waste oil) that cannot be recovered or recycled or
that are consumed or reduced to unrecoverable forms.

10.2.3 References
10.2-1

“Application of Advanced Construction Technologies to New Nuclear
Power Plants – MPR-2610,” U.S. Department of Energy, prepared under
Contract DE-AT01-020NE23476, Revision 2, September 24, 2004.
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2005 Secretary of Defense Environmental Awards Defense Logistics
Agency Defense Stockpile Center Environmental Quality Team Award,
available at
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DNSC.pdf, accessed March 22, 2007.
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“Ready Mix Concrete Production for U.S. through May 2007,” National
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10.3 Relationship between Short-Term Uses and Long-Term Productivity of the
Human Environment
This Environmental Report has focused on the analysis and resulting conclusions
associated with the environmental and socioeconomic impacts arising from activities
during construction and operation of STP 3 & 4. For the purpose of the section, ”shortterm” will represent the period from start of construction to the end of plant life,
including prompt decommissioning, and “long-term” will represent the period extending
beyond the end of plant life, including the period up to and beyond that required for
delayed decommissioning. This section includes an evaluation of the extent to which
the short-term uses preclude any options for future use of the STP site.

10.3.1 Construction of New Units and Short-Term Uses
Section 10.1 summarizes the potential unavoidable adverse environmental impacts of
construction STP 3 & 4 and the measures proposed to reduce those impacts. There
are adverse environmental impacts that will remain after all practical measures to avoid
or mitigate the impacts have been taken. However, none of these impacts represent
a long-term effect that will preclude any options for future use of the STP site.
STP 3 & 4 would be constructed on the STP site adjacent to STP 1 & 2. The STP site
was originally selected to accommodate four units. Consequently, the size of the site,
the capacity of the Main Cooling Reservoir (MCR), and the existing transmission rightsof-way are acceptable for STP 3 & 4.
The acreage disturbed during construction of STP 3 & 4 will be larger than that required
for the actual structures and other ancillary facilities because of the need for
construction laydown and support areas and a parking area for the construction
workforce. It is important to note that the majority of this area was previously disturbed
during the construction of STP 1 & 2. The clearance of this acreage, plus the noise of
the construction, would displace some wildlife and destroy vegetation. Once
construction of STP 3 & 4 is complete, the disturbed areas not used for plant operation
will be restored. Wildlife will be expected to return to the restored area.
Some construction activities will increase the ambient noise levels in the vicinity of the
site. However, upon completion of these activities, the ambient levels will return to the
levels associated with the operation of STP 1 & 2. The workforce will be protected by
adherence to the OSHA requirements for noise levels. There will be no effects on the
long-term productivity of the STP site as a result of these impacts.
Construction-related traffic has the potential to cause congestion in the immediate area
of the STP site and potentially cause deterioration to some of the roads. Potential
mitigative measures including upgrades to intersections, staggering work shifts, and
public notification of traffic congestion should reduce construction-related traffic
congestion.
Construction of STP 3 & 4 will be beneficial to the local area through the generation of
new construction-related jobs, local spending by the construction workforce, and
payment of taxes to the area. The adverse socioeconomic impacts that occur as a
result of increased population and construction activities will cease once construction
Relationship between Short-Term Uses and Long-Term Productivity of the Human Environment
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is complete and the workforce leaves the area. Benefits from increased tax revenues
will persist into the foreseeable future.
The construction of STP 3 & 4 will not affect long-term productivity of the environment.

10.3.2 Operation of the New Units and Long-Term Productivity
Section 10.1 summarizes the potential unavoidable adverse environmental impacts of
operation of STP 3 & 4 and the measures proposed to reduce those impacts. There
are adverse environmental impacts that could remain after all practical measures to
avoid or mitigate the impacts have been taken. However, none of these impacts
represent a long-term effect that will preclude any options for future use of the STP site.
The STP site has already been developed as a location for an energy generation
facility. The operation of STP 3 & 4 represents a continuation of the current and
planned land use. Therefore, options for future use of the STP site, including operation
of new energy generation facilities, are not precluded.
At the end of the plant’s life, the STP site will be decommissioned, as required by the
NRC, using one of the three approved decommissioning methods. Regardless of the
specific decommissioning method used, the commitment of small amounts of land for
radioactive material waste burial will be required. Potential long-term impacts to
productivity of the site in those waste burial areas can be expected; however, the rest
of the site would be available for future industrial or nonindustrial use. The maximum
long term impact to productivity will result when the plant is not dismantled at the end
of the period of plant operation, and consequently the land occupied by the plant
structures will not be available for other use.
Operation of STP 3 & 4 will require additional water resources. The water used in plant
operations and the makeup water for the MCR will be taken from groundwater wells
and the Colorado River. Short-term impacts to water resources as a result of the
operation of STP 3 & 4 are SMALL. Upon decommissioning of the site, use of local
water resources will cease. Therefore, the use of water resources during operation of
STP 3 & 4 will not impact the long-term productivity of the site.
Operation of STP 3 & 4 will require the consumption of nonrenewable resources, as
discussed in Subsection 10.2.2. Consumption of these materials will cease upon
decommissioning and does not affect the future productivity of the STP site.
The operation of fossil fuel-fired combustion equipment will increase air emissions
during the operation of STP 3 & 4. Air quality impacts will be small because this
equipment will be operated in accordance with Texas regulations for operating air
emission sources and the emissions will be intermittent (less than approximately 100
hours per year). Additionally, the predicted salt deposition from the operation of the
cooling towers at locations away from the immediate vicinity of the mechanical draft
cooling towers would be less than the NUREG-1555 significance level where visible
effects to vegetation may be observed. Once the plant ceases to operate and is
decommissioned, impacts to air will cease. No future issues for the long-term uses of
the site will result from the impacts of increased air emissions.
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Chemicals and thermal pollution will be released to the Colorado River, in compliance
with the Texas Pollutant Discharge Elimination System wastewater discharge permit.
The releases will not adversely affect the Colorado River water quality during the
operation of the plant. After decommissioning, releases to surface waters will cease.
Impacts due to radiological emissions will be SMALL because the operation of STP 3
& 4 will be in accordance with NRC regulations. Planned radiological emissions will
not contaminate STP property or the surrounding land above NRC regulatory limits.
Once the plants cease to operate and are decommissioned, radiological releases will
cease. No future issues associated with the radiological emissions from operation of
STP 3 & 4 will affect the long-term uses of the STP site.
High-level and transuranic radiological wastes will be disposed at a repository, such as
the candidate repository at Yucca Mountain, Nevada (Subsection 5.7.6). However,
this high-level waste may be stored in the interim on site, such as in the spent fuel pool
or an Independent Spent Fuel Storage Installation located on site. This portion of the
site will be unavailable for future use until the radiological wastes are transported
offsite.
Socioeconomic changes, such as additional local infrastructure, brought about by the
operation of the plant will likely continue after the plant is decommissioned. Property
taxes paid by STPNOC to Matagorda County will provide significant revenues to the
county for the foreseeable future, and will support greater county infrastructure and
social service improvements. The Matagorda County population will increase during
the life of the plant and will use the services provided as a result of STP-related tax
revenues. Most of Matagorda County is agricultural, and provides little tax revenue to
support county infrastructure and services. Therefore, taxes paid to Matagorda
County will have a long-term positive effect on the productivity of the county.

10.3.3 Summary of Relationship between Short-Term Uses and Long-Term
Productivity
The negative impacts of local use of the human environment by the installation,
operation, and decommissioning of STP 3 & 4 is summarized in terms of the
unavoidable adverse environmental impacts of construction and operation,
summarized in Section 10.1, and the irreversible and irretrievable commitments of
environmental resources associated with the project, summarized in Section 10.2.
Except for the consumption of nonrenewable resources during the construction and
operation of STP 3 & 4 and the land committed for waste burial, these impacts may be
classified as short-term.
The principal short-term benefit resulting from the installation and operation of STP 3
& 4 is production of electrical energy and associated enhancement in regional
economic productivity. The regional productivity resulting from the additional electrical
energy produced by the plant is expected to result in a correspondingly large increase
in regional long-term productivity that would not be equaled by any other long-term use
of the site. In addition, most long-term impacts resulting from land-use preemption by
plant structures can be eliminated by removing these structures or by converting them
to other productive uses (NUREG-1555).
Relationship between Short-Term Uses and Long-Term Productivity of the Human Environment
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In conclusion, the negative aspects of plant construction and operation as they affect
the human environment are outweighed by the positive long-term enhancement of
regional productivity through the generation of electrical energy (NUREG-1555).
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10.4 Benefit-Cost Balance
The benefits and costs of constructing and operating STP 3 & 4 are discussed in the
following paragraphs. The results are summarized in Table 10.4-2. Costs are given as
monetary (where feasible), quantitative, or qualitative.
A summary of the overall benefits and costs of the proposed project and the
comparison to the alternative sites, discussed in Section 9.3, is included in Subsection
10.4.3. Table 10.4-3 is a comparative summary of the benefits of the proposed project
and alternative sites. Table 10.4-4 summarizes the unavoidable adverse impacts,
which could be considered qualitative costs, of the proposed project at the alternative
sites and measures and controls to reduce environmental impacts.

10.4.1 Benefits
10.4.1.1 Need for Power
STP 3 & 4 will each generate approximately 1350 MWe for a total of approximately
2700 MW. Assuming a reasonably low capacity factor of 85%, the two-unit plant
average annual electrical-energy generation would be more than 20,000,000 MWhours. A reasonably high capacity factor of 93% would result in approximately
22,000,000 MW-hours of electricity.
As discussed in Chapter 8, the Electric Reliability Council of Texas (ERCOT), the
independent system operator for the electric grid for most of Texas, conducted several
studies on the need for power in their service area. ERCOT has concluded that a
significant amount of new generation will be needed to meet the demand projected for
2016 along with maintaining the recommended minimum of a 12.5% reserve margin.
The addition of 20,000,000 to 22,000,000 MW-hours of electricity from STP 3 & 4 will
help maintain system reliability by increasing the availability of baseload power in the
ERCOT distribution area.

10.4.1.2 Fuel Diversity and Natural Gas Alternative
Fuel diversity is the key to affordable and reliable electricity. A diverse fuel mix protects
electric companies and consumers from contingencies such as fuel unavailability,
price fluctuations, and changes in regulatory practices (Reference 10.4-1). Experience
has shown that it is risky to develop an over-reliance on any one energy source. In fact,
a balanced energy portfolio has been the key to providing the United States with a
growing supply of affordable electricity for the past 30 years (Reference 10.4-2).
Nuclear power plants currently generate approximately 20% of the electricity produced
in the United States; however, recent electric generating capacity additions and
projected future additions are primarily fueled by natural gas. According to the
Department of Energy, an over-reliance on a single fuel source, like natural gas, is a
potential vulnerability to the long-term security of our nation’s energy supply. Additional
new nuclear plants must be built in the next decade to address increasing concerns
over air quality and to ease the pressures on natural gas supply (Reference 10.4-3).
The ERCOT region fuel mix consists of approximately 46.6% natural gas, 37.4% coal,

Benefit-Cost Balance

10.4-1

Rev. 12

STP 3 & 4

Environmental Report

13.6% nuclear, 1.9% renewables and 0.4% from other sources (actual energy
production values June 2005–May 2006) (Reference 10.4-4).
Maintaining fuel diversity is a matter of maintaining a balance of fuel mixes. Relying
heavily on natural gas is a matter of choosing a limited resource over more abundant
fuels. High prices for natural gas and the intense, recurring periods of price volatility
experienced over the last several years are influenced partly by demand for natural gas
in the electric generation sector. Electric sector demand for natural gas is being driven
by new gas-fired electric generating capacity built in the United States during the last
decade. More than 90% of all new electric generating capacity added over the past 5
years is fueled with natural gas. New nuclear plants provide forward price stability that
is not available from generating plants fueled with natural gas. The intense volatility in
natural gas prices experienced over the last several years is likely to continue, and
leaves the U.S. economy vulnerable. Although nuclear plants are capital-intensive to
build, the operating costs are stable and dampen the volatility elsewhere in the
electricity market (Reference 10.4-5). Natural gas has uses that are not readily served
by other fuel choices, such as many manufacturing processes. This led the U. S.
House of Representatives to prepare a Majority Staff report that included the following
findings (Reference 10.4-6):




To enhance competitiveness and protect American jobs, natural gas must not be
used for baseload electricity generation or for new generating capacity. Natural gas
should be reserved for industries that use it as a feedstock or for primary
energy—and cannot substitute for it by fuel-switching.
Nuclear energy must become the primary generator of base load electricity,
thereby relieving the pressure on natural gas prices and dramatically improving
atmospheric emissions.

For Texas, the addition of STP 3 & 4 would represent a step towards maintaining what
has been a successful mix of fuel types for generating electricity. STP 3 & 4 will help
maintain the state’s fuel diversity while meeting state and national goals of creating
new baseload generation that would not use natural gas as a fuel.

10.4.1.3 Emissions Reduction
Nuclear generation contributes considerable air quality benefits to the nation. Unlike
electricity generated from coal and natural gas, nuclear energy does not result in
significant emissions of air pollutants associated with global warming and climate
change (e.g., nitrogen oxides, sulfur dioxide, carbon dioxide) or methyl mercury
(Reference 10.4-6). Fossil fuel-fired power plants are responsible for 64% of the
nation's sulfur dioxide emissions, 26% of nitrogen oxide emissions, 33% of mercury
emissions, and 36% of man-made carbon dioxide emissions. The majority of the
industry’s emissions are from coal-fired plants (Reference 10.4-6).
Subsections 9.2.3.1 and 9.2.3.2 analyze coal- and gas-fired alternatives to STP 3 & 4,
respectively. Air emissions from these alternatives and for nuclear power are
summarized in Table 10.4-1.
10.4-2
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Regardless of which reasonable alternative one compares to nuclear power, STP 3 &
4 would represent a substantial benefit in emission reduction, or emission avoidance,
assuming that an alternative power source would be constructed if STP 3 & 4 were not.

10.4.1.4 Advantages of Nuclear Power
Concerns about global warming and climatic change make it reasonable to expect that,
eventually, the United States may have to strictly curb emissions from fossil-fuel
electric generation plants, conceivably to the point of displacing coal- and gas-fired
electricity generation. If environmental policies greatly restrict carbon emissions in the
future, the cost of building and operating fossil-fired plants could increase by 50% to
100%. Nuclear power is the only technology currently available that is a viable
alternative to fossil-fired plants for baseload generation. In view of the time that it takes
the nuclear industry to regain its capacity for construction and operation, the prospect
of needing nuclear power to displace fossil-fuel power is one of the reasons for national
concern with maintaining a nuclear energy capability (Reference 10.4-7).

10.4.1.5 Licensing Certainty
The regulatory scheme used for the existing domestic fleet of nuclear plants, under 10
CFR 50, was a two-step process that resulted in much uncertainty about cost
projections and, in retrospect, final costs. This was due, in part, to the fact that the
industry had to make large capital investments before resolving licensing issues. In
large, capital-intensive construction projects, interest costs are a significant portion of
the project cost. Interest charges on overnight capital costs account for a quarter of the
levelized cost of electricity from nuclear power plants (Reference 10.4-7). For existing
nuclear power plants built under 10 CFR 50, licensing delays quickly and substantially
increased project cost. Design changes, whether driven by licensing concerns, backfit
requirements, or other factors, had similar effects.
STPNOC is looking to NRC’s 10 CFR 52 process to increase the licensing certainty of
proposed new nuclear power plants. This new regulatory process provides for early
resolution of siting issues before making large investments of financial capital and
human resources in new plant design and construction, early resolution of issues on
the environmental impacts of construction and operation of proposed reactors, the
ability to bank sites on which nuclear plants may be located, and the facilitation of
future decisions on whether to build new nuclear plants. STPNOC believes that the
resultant increase in licensing certainty will reduce project costs by decreasing
premiums associated with uncertainty and making licensing and construction
scheduling more controllable and reliable.

10.4.1.6 Tax Payments
During construction, STPNOC has projected the sales tax payments to be an
estimated $23.9 million per unit, with $5.8 million due to Bay City and $18.1 million to
the state of Texas over the construction period. These payments would provide a total
of $11.6 million to Bay City over the 7-year construction period. Increased tax revenues
will also come from housing purchases by the incoming workforce and increased
school and property taxes as a result of the construction of STP 3 & 4.
Benefit-Cost Balance
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The owners will pay property taxes on STP 3 & 4 for the duration of the 40-year
operating licenses. Matagorda County receives the taxes paid on STP property. As
described in Subsection 5.8.2.2.2, over the life of the plant, annual franchise tax
payments could range from approximately $4.7 million during initial operations to
approximately $10 million in the last years of the 40-year operational life. Additional tax
revenue would be generated from sales and use taxes, and property taxes on the
operational workforce housing. Most people consider large tax payments a benefit to
the taxing entity because they support the development of infrastructure which
supports further economic development.

10.4.1.7 Local Economy
STP 3 & 4 would require a construction peak workforce of 5950 people. As presented
in Subsection 4.4.2.2.1, 4790 direct and indirect jobs would be created during the 7year construction period, assuming that 50% of the workforce migrates into the 50-mile
region. The creation of these jobs could inject between $67.6 and $676 million dollars
into the regional economy during the life of the construction project, reduce
unemployment by up to 20%, and create business opportunities for housing and
service-related industries.
STP 3 & 4 would require an operations workforce of about 888 people. Of this total,
444 are assumed to migrate into the 50-mile region. According to the multiplier effect,
for every one job at STP 3 & 4, an estimated 1.47 jobs would be created within the 50mile region. This would result in the creation of 653 additional indirect jobs. In total,
1097 new jobs within about a 50-mile radius of the plant (Subsection 5.8.2.2.1) would
be created by the startup of STP 3 & 4 and would be maintained throughout the life of
the plant. Many of these indirect jobs would be in the service sector and could be filled
by local residents, lessening demands on social service agencies in addition to
strengthening the economy. The economic multiplier effect of the increased spending
by the direct and indirect labor force created as a result of STP 3 & 4 would increase
the economic activity in the region, most noticeably in rural Matagorda County. The
dollar impact of these jobs, as discussed in Subsection 5.8.2.2.1, would be
approximately $45,000,000 to $55,000,000 per year within the 50-mile region.
Nuclear plants such as the STP site are estimated to generate approximately $350
million in total output for the local community and roughly $60 million in total labor
income. The Southern States Energy Board reference (Reference 10.4-8) does not
provide specific years for the $350 and $60 million figures, nor does it specifically
identify the studies done by the NEI to support this statement. However, the Southern
States Energy Board is considered a reliable source of data. STPNOC believes that
the Southern States Energy Board’s interpretation of NEI’s data is correct, reasonably
current (within the late 1990s to early 2000s), and useful for this analysis, even if the
exact years of the data cannot be determined. These figures include direct effects,
which reflect expenditures for goods, services, and labor, and indirect effects, which
include subsequent spending in the community. The economic multiplier effect is one
way of measuring indirect effects. Every dollar spent by nuclear plants results in the
creation of an additional $1.13 in the community (Reference 10.4-8).
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10.4.1.8 Benefit Summary
Table 10.4-2 includes a summary of the benefits of the proposed project (STP Units
3 & 4). In ER Section 9.3, STPNOC evaluated environmental impacts of construction
and operation of the proposed project at three alternate sites (Red 2 greenfield site,
Allens Creek greenfield site, and Trinity 2 greenfield site). Two additional sites were
previously selected and evaluated as alternate sites in other revisions of the ER:
Malakoff and Limestone. For completeness, similar evaluations of these two sites are
also included in ER Section 9.3. Table 10.4-3 provides a comparison of the benefits
of construction and operation of STP Units 3 & 4 to those at the three alternate sites
and the two additional sites.

10.4.2 Costs
10.4.2.1 Monetary–Construction
In evaluating the STP 3 & 4 monetary cost, STPNOC reviewed published literature,
vendor information, internally generated general information, and internally generated
site-specific information. There are many cost studies available in the literature with a
wide range of cost estimates. STPNOC found four studies to be most authoritative due
to the breadth and depth of their analyses and the fact that other studies tend to be
based on them. These are:


University of Chicago Study (Reference 10.4-7)



MIT Study (Reference 10.4-9)



OECD Study (Reference 10.4-10)



EIA Study (Reference 10.4-11)

The phrase commonly used to describe the monetary cost of constructing a nuclear
plant is “overnight capital cost.” The capital costs are those incurred during
construction, when the actual outlays for equipment, construction, and engineering are
expended. Overnight costs are exclusive of interest and include engineering,
procurement, and construction costs, owner’s costs, and contingencies (Reference
10.4-7).
Estimates of overnight capital costs in 2003 dollars range from $1000 per kW to $2500
per kW (Reference 10.4-10), with $1500 to $2000 per kW being the most
representative range (Reference 10.4-10). Many factors account for the range in cost,
such as:


The specific technology used



Assumptions about the number of like-units built



Allocation of first-of-a-kind cost



Site location
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Parity adjustments to allow comparison between countries



Allowances for contingencies

The estimates are not based on nuclear plant construction experience in this country,
which is more than 20 years old. Actual construction costs overseas have been less
than the most recent domestic construction, suggesting that the industry has learned
from the domestic experience. There is an assumption that the overseas experience
can be applied domestically and the studies have found the overseas experience to be
most applicable to estimating the cost of new domestic nuclear plant construction
(Reference 10.4-7). There is reason to believe that new reactors will be less expensive
to build than those currently in operation in the United States. Over the past 30 years,
there have been technological advances in construction techniques that would reduce
costs. In addition, simplified, standardized, and pre-approved designs clearly result in
cost savings. The newer plants have fewer components and therefore would be less
expensive. Because the designs of advanced reactors are pre-approved by the NRC,
much of the design work will be done before construction begins, and this will lower the
costs (Reference 10.4-11)
The four studies tend to support $2000 per kW as a reasonable high-end overnight
capital cost estimate. The $2500 value is based on construction in Japan. While no
explanation is offered as to why the cost in Japan is so high in this study, it is
reasonable to suggest that contributing factors are the high cost of living in Japan
(labor accounts for more than 20% of costs) and difficulties associated with
construction on an island. Construction experience with ABWR plants worldwide will
be used to minimize First of a Kind Engineering (FOAKE) costs discussed in the
studies. For the purposes of analysis in this environmental report, to avoid understating
the cost, STPNOC has chosen to use the $2000 per kW value (year 2003 dollars).
Together with an installed capacity of 2700 MWe, $2000 per kW results in a STP 3 &
4 construction cost of approximately $5.4 billion in 2003 dollars.

10.4.2.2 Monetary–Operation
The four studies discussed in Subsection 10.4.2.1 show a wide range of operation cost
estimates. Operation costs are frequently expressed as levelized cost of electricity,
which is the price at the busbar needed to cover operating costs and annualized capital
costs. The levelized cost of a project is equivalent to the constant dollar (“real”) price
of electricity that would be necessary over the life of the plant to cover all operating
expenses, interest, and principal repayment obligations on project debt, taxes, and
provide an acceptable return to equity investors over the economic life of the project
(Reference 10.4-9). Overnight capital costs account for a third of the levelized cost,
and interest costs on the overnight costs account for another 25%. Levelized cost
estimates range from $36 to $65 per MW-hour (3.6 to 6.5 cents per kW hour)
(Reference 10.4-7). Factors affecting the range include choices for discount rate,
construction duration, plant lifespan, capacity factor, cost of debt and equity and split
between debt and equity financing, depreciation time, tax rates, and premium for
uncertainty. It is concluded that $65 per MW-hour (6.5 cents per kW-hour) is a
reasonably conservative high-end levelized cost of electricity for nuclear generation.
This includes nuclear fixed operation and maintenance and fuel costs of approximately
10.4-6
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$60,000 per MW-hr ($60 per kW – hour) and $4.35 per MW-hr (0.435 cents per kWhour), respectively. Decommissioning costs have been estimated for one reactor at
STP to be approximately $517 million (in year 2006 dollars), consistent with the
formula established by the NRC in 10 CFR 50.75.
In addition to nuclear plant costs, the four studies provide coal- and gas-fired
generation costs for comparison to nuclear generation costs. One study shows nuclear
costs competitive with coal and gas (Reference 10.4-10). The other studies show
nuclear costs that exceed those of coal and gas. The MIT study indicates that new
nuclear power is not economically competitive but goes on to suggest steps that the
government could take to improve nuclear economic viability (Reference 10.4-9).
Since this study, the government has undertaken those steps as follows:






U. S. Department of Energy has provided financial support for plants testing the
U. S. NRC licensing processes for early site permits and combined operating
licenses.
The U. S. government has endorsed nuclear energy as a viable carbon-free
generation option.
The Energy Policy Act of 2005 instituted a production tax credit for the first
advanced reactors brought on line in the United States.

STPNOC has concluded that the government steps have negated the MIT study’s
conclusion that new nuclear power is not economically competitive.

10.4.2.3 Environmental and Material
Section 10.1 identifies unavoidable adverse impacts of the proposed action (i.e.,
impacts after consideration of proposed mitigation actions), and Section 10.2 identifies
irretrievable commitments of resources. Table 10.4-2 includes these costs. The
qualitative costs that are unavoidable impacts to the environment are in the general
categories of land and water.
Environmental impacts of construction and operation of the proposed project at three
alternate sites (Red 2 greenfield site, Allens Creek greenfield site, and Trinity 2
greenfield site) are discussed in ER Section 9.3. Two additional sites were previously
selected and evaluated as alternate sites in other revisions of the ER: Malakoff and
Limestone. For completeness, similar evaluations of these two sites are also included
in ER Section 9.3. Table 10.4-4 describes the impacts of construction and operation
of the proposed project at the three alternate sites and the two additional sites, and
provides details regarding potential mitigation, and the unavoidable adverse impacts
after mitigation has been considered.
Consistent with Regulatory Guide (RG) 4.2, each site was evaluated using publicly
available and reconnaissance level information. Consequently, the costs of mitigation
must be estimated. Many costs would be built into the project design (e.g., scheduling
to ensure that construction is completed in the shortest possible time; using
construction best management practices to limit erosion, fugitive dust, runoff, spills,
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and air emissions; providing first aid stations at the construction site). Other cost
categories would be dependent on communications between STPNOC and the
affected communities to mitigate the impacts and associated costs.

10.4.3 Summary
Table 10.4-3 summarizes benefits of the proposed action in comparison to the benefits
of constructing the units at alternate sites, as identified in Section 9.3. Table 10.4-4
summarizes the environmental costs (adverse impacts) associated with construction
and operation of the proposed project at the three alternate sites. Most of the impacts
associated with construction of the proposed project, particularly operational impacts,
would be the similar regardless of the location of the site.
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Table 10.4-1 Avoided Air Pollutant Emissions

Pollutant

Coal Emissions
(tons per year/
2700 MWe) [1]

Gas Emissions
(tons per year/
2700 MWe) [1]

Nuclear
Emissions
(tons per year)
[2]

Sulfur dioxide

2,900

41

0

Nitrogen oxides

2,000

680

0

Carbon monoxide

2,800

141

0

27,000,000

6,900,000

0

0.46

0

0

Particulates having a diameter
of less than 10 microns

50

0

0

Particulates having a diameter
of less than 2.5 microns

13

119

0

Carbon dioxide
Mercury

[1] Based on constructing two units to replace the power produced by STP 3 & 4 (gross
power) (see Section 9.2).
[2] Nuclear power plants have emergency and auxiliary equipment that is fossil-fuelfired and emits pollutants. The equipment is generally operated only for testing
purposes for less than 250 hours per year. As such, the emissions are considered
minimal and are excluded here.
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Table 10.4-2 Benefit-Cost Summary
Benefit-Cost Category

Description
Benefits

Electricity generated

20,000,000 (85% capacity) to 22,000,000 (93% capacity)
MW-hours per year

Generating capacity

2700 MW (gross)

Fuel diversity and natural gas alternative

Nuclear option to coal- and gas-fired baseload generation

Emissions reduction

Avoidance of 41 to 2900 tons per year sulfur dioxide
Avoidance of 680 to 2000 tons per year nitrogen oxides
Avoidance of 141 to 2800 tons per year carbon monoxide
Avoidance of 6,900,000 to 27,000,000 tons per year
carbon dioxide
Avoidance of 13 to 119 tons per year fine particulates

Advanced Light Water Reactor development

Maintaining domestic nuclear technology capability as
hedge against possible need to control global warming

Tax payments (construction and operation)

Projected sales tax payments on construction goods at an
estimated $23.9 million per unit, with $5.8 million due to
Bay City and $18.1 million to the State of Texas over the 7
yr construction period.
$4.7 to $5.4 million in franchise taxes in 2015, the first
year of operation for STP 3, and an estimated $8.6 to
$10.0 million in 2016, when STP 4 comes on line, and in
subsequent years.

Socioeconomics

2975 direct and 1815 indirect jobs added to local
economy during construction.
444 direct jobs and 653 indirect jobs added to local
economy during operation.
The creation of jobs during construction could inject
between $67.6 and $676 million dollars into the regional
economy during the life of the construction project,
reduce unemployment by up to 20 percent, and create
business opportunities for housing and service-related
industries. The operations workforce impact on the
regional economy would be estimated at between
approximately $45,000,000 to $55,000,000 per year in
the 50-mile region.
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Table 10.4-2 Benefit-Cost Summary (Continued)
Benefit-Cost Category

Description
Costs

Construction cost

$5.4 billion dollars (overnight capital cost)

Operating cost

6.5 cents per kW-hour (levelized cost of electricity)
$60 per kW fixed O&M cost
0.435 cents per kW hour nuclear fuel cost
$517 million for decommissioning of one reactor

Land use

90 acres (excluding the Main Cooling Reservoir [MCR])
occupied on long-term basis by STP 3 & 4 and associated
infrastructure. On-site landfill may restrict future uses of
that land.
Total annual land requirements for fuel cycle support
would be 21 permanently committed acres and 160
temporarily committed acres per unit.

Hydrology - Groundwater use

During operations, the expected average rate of
groundwater removal for STP 3 & 4 would be 975 gpm for
normal operations and 3434 gpm for maximum (peak)
operations. During the construction period, dewatering of
shallow, water-table aquifer would have only small, local
effect.

Hydrology - Surface water use

The expected rate of withdrawal of Colorado River water
to replace water losses from the MCR (attributable to STP
Units 3 & 4) will be 22,799 gpm for normal two-unit
operations and 47,489 gpm during maximum (peak) use
operations

Material (per reactor building)

240,000 yards concrete
13,000 tons structural steel
2,500,000 linear feet cable for reactor building
6,500,000 linear feet of cable for a single reactor
55,000 feet of piping having diameter >2.5 inches
17,000 metric tons of uranium

10.4-12

Benefit-Cost Balance

Benefit Category
Description of
Project

Project as
Proposed

Alternate Site #1

Alternate Site #2

Alternate Site #3

Additional Site #1

Additional Site #2

STP Units 3 & 4

Proposed Project
at Red 2 Site
(Greenfield)

Proposed Project
at Allens Creek
Site (Greenfield)

Proposed Project
at Trinity 2 Site
(Greenfield)

Proposed Project
at Malakoff Site
(Greenfield)

Proposed Project
at Limestone Site
(Greenfield)

During the 7-year
construction period,
additional property
tax will be paid to
Henderson County
and the state will
see an increase in
sales tax revenues.

During the 7-year
construction period,
additional property
tax will be paid to
Freestone County
and the state will
see an increase in
sales tax revenues.

STP 3 & 4

Benefit-Cost Balance

Table 10.4-3 Benefits of the Proposed Project

Monetary Benefits
Electricity
Generated

The following description applies to all proposed/alternate/additional sites.
20,000,000 to 22,000,000 MW-hours per year

Generating
Capacity

The following description applies to all proposed/alternate/additional sites.
2,700 MW
State and Local Tax Payments
During the 7-year
construction period,
additional property
tax will be paid to
Austin County and
the state will see an
increase in sales
tax revenues.

During the 7-year
construction period,
additional property
tax will be paid to
Freestone County
and the state will
see an increase in
sales tax revenues.
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During the 7-year
construction period,
additional property
tax will be paid to
Fannin County and
the state will see an
increase in sales
tax revenues.
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During Construction During the 7-year
construction period
for STP 3&4, NRG
would not pay
franchise tax, but
would pay
additional property
taxes, and state will
see an increase in
sales tax revenues.
Projected sales tax
payments on
construction goods
at an estimated
$23.9 million per
unit, with $5.8
million due to Bay
City and $18.1
million to the State
of Texas.

Benefit Category
Description of
Project
During Operations

Project as
Proposed

Alternate Site #1

Alternate Site #2

Alternate Site #3

Additional Site #1

Additional Site #2

STP Units 3 & 4

Proposed Project
at Red 2 Site
(Greenfield)

Proposed Project
at Allens Creek
Site (Greenfield)

Proposed Project
at Trinity 2 Site
(Greenfield)

Proposed Project
at Malakoff Site
(Greenfield)

Proposed Project
at Limestone Site
(Greenfield)

During operation,
tax payments for
the 2 new units will
be made to Fannin
County.

During operation,
tax payments for
the 2 new units will
be made to Austin
County.

During operation,
tax payments for
the 2 new units will
be made to
Freestone County.

During operation,
tax payments for
the 2 new units will
be made to
Henderson County.

During operation,
tax payments for
the 2 new units will
be made to
Freestone County.

$4.7 to $5.4 million
in franchise taxes in
2015, the first year
of operation for STP
3, and an estimated
$8.6 to $10.0 million
in 2016, when STP
4 comes on line,
and in subsequent
years.

STP 3 & 4
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Table 10.4-3 Benefits of the Proposed Project (Continued)
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Effects on Regional Productivity
During Construction The following description applies to all proposed/alternate/additional sites.
5,950 direct jobs (2,975 would in-migrate) and 1,815 indirect jobs added to local economy. The creation of jobs during
construction could inject between $67.6 and $676 million dollars into the regional economy during the life of the construction
project.
During Operation

The following description applies to all proposed/alternate/additional sites.
888 direct jobs and 1,305 indirect jobs added to local economy. The operations workforce impact on the regional economy is
estimated at between $45,090,864 to $55,064,880 per year.
Technical and Other Non-Monetary Benefits
The following description applies to all proposed/alternate/additional sites.
Nuclear option to coal- and gas-fired baseload generation.

Emissions
Reduction

The following description applies to all proposed/alternate/additional sites.
Avoidance of 41 to 2,900 tons per year sulfur dioxide, 680 to 2,000 tons per year nitrogen oxides; 141 to 2,800 tons per year
carbon monoxide; 6,900,000 to 27,000,000 tons per year carbon dioxide; 13 to 119 tons per year fine particulates.

Advanced Light
Water Reactor
Development

The following description applies to all proposed/alternate/additional sites.
Maintaining domestic nuclear technology capability as hedge against possible need to control global warming.

Environmental Report
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Fuel Diversity

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Land Use

Adverse Impact –
Approximately 2,500 acres
of the site would be
disturbed during
construction (including
construction of a cooling
reservoir up to 1,700-acres
in size, based on existing
topography).
Land devoted to
construction of access
roads (27 acres), rail spur
line (120 acres), and
makeup water intake line
(36 acres), would not be
available for other uses.
Mitigation Measure –
Comply with applicable
laws, regulations, zoning
and permit requirements
and use good engineering
construction practices (Best
Management Practices or
BMP). Implement
environmental controls
required in a Stormwater
Pollution Protection Plan
(SWPPP) such as weekly
compliance inspections,
documentation of runoff
controls, etc. Restrict

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

Adverse Impact –
Approximately 3,100 acres
of the site would be
disturbed during
construction (including
construction of a cooling
reservoir up to 2,300-acres
in size, based on existing
topography).
Land devoted to
construction of access
roads (29 acres), rail spur
line (16 acres), and makeup
water intake line (42 acres)
would not be available for
other uses.
Mitigation Measure –
Comply with applicable
laws, regulations, zoning
and permit requirements
and use good engineering
construction practices (Best
Management Practices or
BMP). Implement
environmental controls
required in a Stormwater
Pollution Protection Plan
(SWPPP) such as weekly
compliance inspections,
documentation of runoff
controls, etc. Restrict

Adverse Impact –
Approximately 4,000 acres
of the site would be
disturbed during
construction (including
construction of a cooling
reservoir up to 3,200-acres
in size, based on existing
topography).
Land devoted to
construction of makeup
water intake line (582 acres)
would not be available for
other uses.
Mitigation Measure –
Comply with applicable
laws, regulations, zoning
and permit requirements
and use good engineering
construction practices (Best
Management Practices or
BMP). Implement
environmental controls
required in a Stormwater
Pollution Protection Plan
(SWPPP) such as weekly
compliance inspections,
documentation of runoff
controls, etc. Restrict
construction to designated
areas within the site. Re-
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Adverse Impact –
Approximately 10,300 acres
of the site would be
disturbed during
construction. This includes
9,500 acres (cumulative) for
a cooling water reservoir to
support the nuclear plant
combined with a water
supply reservoir currently
planned for the same
location by the Brazos River
Authority to supply future
water supply needs of the
City of Houston; the
proposed reservoir size is
based in part on existing
topography.
Land devoted to
construction of access
roads (11 acres), rail spur
line (5 acres), and makeup
water intake line (36 acres)
would not be available for
other uses.
Mitigation Measure –
Comply with applicable
laws, regulations, zoning
and permit requirements
and use good engineering
construction practices (Best

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

10.4-15

Environmental Report

Adverse Impact –
Approximately 2,500 acres
of the site would be
disturbed during
construction (including
construction of a cooling
reservoir up to 1,700-acres
in size, based on existing
topography).
Land devoted to
construction of access
roads (20 acres), rail spur
line (26 acres), and makeup
water intake line (35 acres)
would not be available for
other uses.
Mitigation Measure –
Comply with applicable
laws, regulations, zoning
and permit requirements
and use good engineering
construction practices (Best
Management Practices or
BMP). Implement
environmental controls
required in a Stormwater
Pollution Protection Plan
(SWPPP) such as weekly
compliance inspections,
documentation of runoff
controls, etc. Restrict

Alternate Site #2
Alternate Site #3
Proposed Project at
Proposed Project at
Allens Creek Site
Trinity 2 Site
(Greenfield)
(Greenfield)
Construction-Related

STP 3 & 4

Benefit-Cost Balance

Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Land Use
(continued)

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

Management Practices or
BMP). Implement
environmental controls
required in a Stormwater
Pollution Protection Plan
(SWPPP) such as weekly
compliance inspections,
documentation of runoff
controls, etc. Restrict
construction to designated
areas within the site. Recontour and re-vegetate
land used for temporary
construction purposes.
Identify and avoid wetlands
to the extent possible (high
quality wetlands would be
affected by reservoir
construction). Install
fencing around wetlands
during construction to
protect against inadvertent
excursion into the area.
Stabilize and contour
permanently disturbed
locations in accordance with
design specifications.
Unavoidable Adverse
Environmental Impacts –
Areas within the exclusion
zone (if necessary) would
be excluded from future
agricultural and recreational

construction to designated
areas within the site. Recontour and re-vegetate
land used for temporary
construction purposes.
Identify and avoid wetlands
to the extent possible (high
quality wetlands would be
impacted by reservoir
construction). Install
fencing around wetlands
during construction to
protect against inadvertent
excursion into the area.
Stabilize and contour
permanently disturbed
locations in accordance with
design specifications.
Unavoidable Adverse
Environmental Impacts –
Areas within the exclusion
zone would be excluded
from future agricultural and
recreational use. Small to
moderate unavoidable
adverse impacts would be
expected during
construction of the plant.

construction to designated
areas within the site. Recontour and re-vegetate
land used for temporary
construction purposes.
Identify and avoid wetlands
to the extent possible
(although no high quality
wetlands were identified on
the site). Install fencing
around wetlands during
construction to protect
against inadvertent
excursion into the area.
Stabilize and contour
permanently disturbed
locations in accordance with
design specifications.
Unavoidable Adverse
Environmental Impacts –
Areas within the exclusion
zone would be excluded
from future agricultural and
recreational use. Small to
moderate unavoidable
adverse impacts would be
expected during
construction of the plant,
depending on final size of
reservoir and extent to
which forested areas are
affected.

contour and re-vegetate
land used for temporary
construction purposes.
Identify and avoid wetlands
to the extent possible
(although no high quality
wetlands were identified on
the site). Install fencing
around wetlands during
construction to protect
against inadvertent
excursion into the area.
Stabilize and contour
permanently disturbed
locations in accordance with
design specifications.
Unavoidable Adverse
Environmental Impacts –
Areas within the exclusion
zone would be excluded
from future agricultural and
recreational use. Small
unavoidable adverse
impacts would be expected
during construction within
immediate site footprint
(since most of area has
been previously disturbed);
small to moderate adverse
impacts at reservoir site
depending on final size of
reservoir and extent to
which forested areas are
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Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

Environmental Report

construction to designated
areas within the site. Recontour and re-vegetate
land used for temporary
construction purposes.
Identify and avoid wetlands
to the extent possible
(although no high quality
wetlands were identified on
the site). Install fencing
around wetlands during
construction to protect
against inadvertent
excursion into the area.
Stabilize and contour
permanently disturbed
locations in accordance with
design specifications.
Unavoidable Adverse
Environmental Impacts –
Areas within the exclusion
zone would be excluded
from future agricultural and
recreational use. Small to
moderate unavoidable
adverse impacts would be
expected during
construction of the plant.

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

STP 3 & 4
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Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

Adverse Impact – Three
new 345-kilovolt
transmission lines would be
required in a new 200-foot
wide corridor. Construction
of new transmission line
corridor (120 acres) would
occur in an area consisting
primarily of pasture and
crops.
Mitigation Measure – Where
possible select corridors
that follow existing rights-ofway. Avoid impacts to
streams, ponds, reservoirs
and wetlands. If required,
conduct siting study that
takes into account
environmental impacts.
Incorporate
recommendations of federal
and state agencies into
route selection decisions.
Route new corridors to
avoid state or federal parks,
and critical or sensitive

use. Moderate to large
unavoidable adverse
impacts would be expected
during construction of the
plant (considering
cumulative impacts from
planned construction of
water supply reservoir at
same location).
Adverse Impact – Three
new 345-kilovolt
transmission lines would be
required, each in a new
200-foot wide corridor.
Construction of new
transmission line corridors
(2,060 acres) would be
required.
Mitigation Measure – Where
possible select corridors
that follow existing rights-ofway. Avoid impacts to
streams, ponds, reservoirs
and wetlands. If required,
conduct siting study that
takes into account
environmental impacts.
Incorporate
recommendations of federal
and state agencies into
route selections. Site new
corridors to avoid state or
federal parks, and critical or
sensitive habitats or species
as much as possible.

Land Use
(continued)

Land Use
(Transmission)

Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)
affected.
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Adverse Impact – Three
new 345-kilovolt
transmission lines would be
required in a new 200-foot
wide corridor. Construction
of new transmission line
corridor (120 acres) would
occur in area consisting
primarily of open pasture
and woodland.
Mitigation Measure – Where
possible select corridors
that follow existing rights-ofway. Avoid impacts to
streams, ponds, reservoirs
and wetlands. If required,
conduct siting study that
takes into account
environmental impacts.
Incorporate
recommendations of federal
and state agencies into
route selection decisions.
Route new corridors to
avoid state or federal parks,
and critical or sensitive

Adverse Impact – Three
new 345-kilovolt
transmission lines would be
required, each in a new
200-foot wide corridor.
Construction of new
transmission line corridors
(total of 970 acres) would
require new right-of-way,
and would occur in an area
consisting primarily of
farmland and woodlands.
Mitigation Measure – Where
possible select corridors
that follow existing rights-ofway. Avoid impacts to
streams, ponds, reservoirs
and wetlands. If required,
conduct siting study that
takes into account
environmental impacts.
Incorporate
recommendations of federal
and state agencies into
route selection decisions.
Route new corridors to

Adverse Impact – Three
new 345-kilovolt
transmission lines would be
required in a new 200-foot
wide corridor. Construction
of new transmission lines
corridors (total of 24 acres)
would be required.
Mitigation Measure – The
proposed site is
approximately 1 mile east of
the existing Limestone
power plant where multiple
345 kV connections exist.
Once at the Limestone
plant, it is assumed that the
lines could parallel existing
ROW (with potential need
for expansion). Minimal
impact given the short
distance between site and
transmission tie-in, and area
has been previously
disturbed. Additional siting
study not expected to be
required. Restrict
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Category

STP 3 & 4

Benefit-Cost Balance

Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

Restrict construction
activities to transmission
corridors and access roads.
Before site disturbance,
conduct archaeological and
ecological surveys and
determine site-specific
erosion control measures.
Comply with all applicable
laws, regulations, permits,
zoning requirements, good
engineering, environmental
management, and
construction practices.
Unavoidable Adverse
Environmental Impacts –
Moderate unavoidable
adverse impacts of new
transmission lines on land
use.

habitats or species as much
as possible. Restrict
construction activities to
transmission corridors and
access roads. Before site
disturbance, conduct
archaeological and
ecological surveys and
determine site-specific
erosion control measures.
Comply with all applicable
laws, regulations, permits,
zoning requirements, good
engineering, environmental
management, and
construction practices.
Unavoidable Adverse
Environmental Impacts –
Small unavoidable adverse
impacts of new transmission
lines on land use.

avoid state or federal parks,
and critical or sensitive
habitats or species as much
as possible. Restrict
construction activities to
transmission corridors and
access roads. Before site
disturbance, conduct
archaeological and
ecological surveys and
determine site-specific
erosion control measures.
Comply with all applicable
laws, regulations, permits,
zoning requirements, good
engineering, environmental
management, and
construction practices.
Unavoidable Adverse
Environmental Impacts –
Moderate unavoidable
adverse impacts of new
transmission lines on land
use, based on assumption
that portion would be in
previously undisturbed
rights-of-way.

construction activities to
transmission corridors and
access roads. Sensitive
resources not expected to
be found within the
corridors; however, before
site disturbance, conduct
archaeological and
ecological surveys and
determine site-specific
erosion control measures.
Comply with all applicable
laws, regulations, permits,
zoning requirements, good
engineering, environmental
management, and
construction practices.
Unavoidable Adverse
Environmental Impacts –
Small unavoidable adverse
impacts of new transmission
lines on land use.

Benefit-Cost Balance

Land Use
(Transmission)
(continued)

habitats or species as much
as possible. Restrict
construction activities to
transmission corridors and
access roads. Before site
disturbance, conduct
archaeological and
ecological surveys and
determine site-specific
erosion control measures.
Comply with all applicable
laws, regulations, permits,
zoning requirements, good
engineering, environmental
management, and
construction practices.
Unavoidable Adverse
Environmental Impacts –
Small unavoidable adverse
impacts of new transmission
lines on land use.

Land Use (Waste
Management)

The following description applies to all alternate/additional sites.
Adverse Impact – Construction debris would be disposed in onsite and/or offsite landfills.
Mitigation Measure – Use waste minimization to reduce volume of debris.
Unavoidable Adverse Environmental Impacts – Small unavoidable adverse impacts to land use. Landfill space would be consumed for disposal of
construction debris and would not be available for disposal of other wastes.
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Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

Environmental Report

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

STP 3 & 4
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Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Land Use (Cultural
Resources)

Hydrology and
Water Use

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

STP 3 & 4

Benefit-Cost Balance

Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

The following description applies to all alternate/additional sites.
Adverse Impact – Potential to disturb buried historic, archaeological, or paleontological resources.
Mitigation Measure – Consult State Historic Preservation Officer. Before site disturbance, conduct archaeological surveys. Develop and
implement procedures that include actions to protect or recover cultural, historic, or paleontological resources.
Unavoidable Adverse Environmental Impacts – Potential for destruction of unanticipated historic, cultural, or paleontological resources. Small
unavoidable adverse impacts to cultural resources from construction.
The following description applies to all alternate/additional sites.
Adverse Impact – Construction would require up to approximately 600 gpm (normalized) of groundwater for use during construction.
Mitigation Measure – Comply with applicable water rights requirements, laws, regulations, and permit requirements. Practice water conservation
as practical. No other measures or controls would be necessary.
Unavoidable Adverse Environmental Impacts – Small unavoidable adverse impacts.
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Adverse Impact – Install excavation dewatering wells for use during construction.
Mitigation Measure – Install drainage system to divert dewatering runoff to settling basin before discharge through a permitted TPDES outfall.
Follow best management practices for erosion control.
Unavoidable Adverse Environmental Impacts – Small unavoidable adverse impacts.
Adverse Impact – Construction along river banks or stream banks could introduce sediments into waterways.
Mitigation Measure – Develop and implement a construction Storm Water Pollution Prevention Plan (SWPPP); conduct monitoring as required by
the storm water general permit. Stabilize upslope areas and adjacent to shoreline construction sites with erosion control devices and after
construction, re-seed the areas.
Unavoidable Adverse Environmental Impacts – Small unavoidable adverse impacts.
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Adverse Impact – Use of heavy equipment introduces the possibility of petroleum spills that could enter surface water.
Mitigation Measure – Use good maintenance practices to maintain equipment, and prevent spills and leaks. Prepare and implement Spill
Prevention Control and Countermeasures (SPCC) Plan for construction activities. Restrict activities using petroleum products that are equipped
with spill containment.
Unavoidable Adverse Environmental Impacts – Small unavoidable adverse impacts.

Category

Alternate Site #1

Description of
Project
Aquatic Ecology

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

Adverse Impact – Reservoir
construction would inundate
the natural aquatic habitat
along existing streams in
the area (e.g., Bushy
Creek). Construction/
dredging along the reservoir
shoreline, including an
intake structure, would
cause the loss of some
organisms, and temporary
degradation of habitat.
However, no Federally listed
aquatic species are found in
Fannin County/Red River.
Transmission line and rail
construction could require
crossing of waterbodies or
erection of towers within
waterbodies and would
cause the loss of some
organisms and temporary
degradation of habitat.
Mitigation Measure – Install
cofferdam and store
excavated sediment and
soils in spoils area designed
to prevent loading in
wetlands and watercourses;
use storm water retention
basins as needed; re-seed
spoils area after
construction. Develop and
implement a construction

Adverse Impact – Reservoir
construction would inundate
the natural aquatic habitat
along existing streams in
the area (e.g., Allens
Creek). Construction/
dredging along the reservoir
shoreline, including an
intake structure, would
cause the loss of some
organisms, and temporary
degradation of habitat.
There are no Federally
listed aquatic species in
Austin County; however, a
candidate species
(sharpnose shiner) has
potential to occur in the
Brazos River. Transmission
line and rail construction
could require crossing of
waterbodies or erection of
towers within waterbodies
and would cause the loss of
some organisms and
temporary degradation of
habitat.
Mitigation Measure – Install
cofferdam and store
excavated sediment and
soils in spoils area designed
to prevent loading in
wetlands and watercourses;
use storm water retention

Adverse Impact – Reservoir
construction would inundate
the natural aquatic habitat
along existing streams in
the area (e.g., Tehuacana
Creek and Big Brown
Creek). Construction/
dredging along the reservoir
shoreline, including an
intake structure, would
cause the loss of some
organisms, and temporary
degradation of habitat.
However, no Federally listed
aquatic species are found in
Freestone County/Trinity
River. Transmission line
and rail construction could
require crossing of
waterbodies or erection of
towers within waterbodies
and would cause the loss of
some organisms and
temporary degradation of
habitat.
Mitigation Measure – Install
cofferdam and store
excavated sediment and
soils in spoils area designed
to prevent loading in
wetlands and watercourses;
use storm water retention
basins as needed; re-seed
spoils area after

Adverse Impact – Reservoir
construction would inundate
the natural aquatic habitat
along existing streams in
the area (Cedar Creek and
Walnut Creek). Some high
quality wetlands are in the
site area.
Construction/dredging along
the reservoir shoreline,
including an intake
structure, would cause the
loss of some organisms and
temporary degradation of
habitat. However, no
Federally listed aquatic
species are found in
Henderson County.
Transmission line and rail
construction could require
crossing of waterbodies or
erection of towers within
waterbodies and would
cause the loss of some
organisms and temporary
degradation of habitat.
Mitigation Measure – Install
cofferdam and store
excavated sediment and
soils in spoils area designed
to prevent loading in
wetlands and watercourses;
use storm water retention
basins as needed; re-seed

Adverse Impact – Reservoir
construction would inundate
the natural aquatic habitat
along existing streams in
the area (Red Hollow
Channel and Lynn Creek).
Some high quality wetlands
along Lynn Creek are in the
potential reservoir area.
Construction/dredging along
the reservoir shoreline,
including an intake
structure, would cause the
loss of some organisms,
and temporary degradation
of habitat. However, no
Federally listed aquatic
species are found in
Freestone County/Trinity
River. Construction of water
intake line could require
crossing of waterbodies and
would cause temporary
degradation of habitat.
Mitigation Measure – Install
cofferdam and store
excavated sediment and
soils in spoils area designed
to prevent loading in
wetlands and watercourses;
use storm water retention
basins as needed; re-seed
spoils area after
construction. Develop and
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Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)
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Benefit-Cost Balance

Proposed Project at
Red 2 Site (Greenfield)

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

STP 3 & 4
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Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Category

Alternate Site #1

Description of
Project
Aquatic Ecology
(continued)

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

SWPPP; conduct
monitoring as required by
the storm water general
permit. Stabilize upslope
areas and adjacent to
shoreline construction sites
with erosion control devices
and after construction, reseed the areas.
Avoid wetlands and water
bodies and sensitive areas
when possible; plan
transmission routes to
minimize impacts to
wetlands and water bodies
that must be crossed; use
equipment specifically
designed for work around
wetlands and streams,
install erosion controls, and
implement best
management practices to
minimize impacts to aquatic
systems. Before
transmission line
construction, conduct
ecological surveys and
determine site-specific
erosion control measures.
If there is potential for
construction of a new
transmission line to degrade
habitat of a listed aquatic
species, work closely with
the state agency to develop

basins as needed; re-seed
spoils area after
construction. Develop and
implement a construction
SWPPP; conduct
monitoring as required by
the storm water general
permit. Stabilize upslope
areas and adjacent to
shoreline construction sites
with erosion control devices
and after construction, reseed the areas.
Avoid wetlands and water
bodies and sensitive areas
when possible; plan
transmission routes to
minimize impacts to
wetlands and water bodies
that must be crossed; use
equipment specifically
designed for work around
wetlands and streams,
install erosion controls, and
implement best
management practices to
minimize impacts to aquatic
systems. Before
transmission line
construction, conduct
ecological surveys and
determine site-specific
erosion control measures.
If there is potential for
construction of a new

construction. Develop and
implement a construction
SWPPP; conduct
monitoring as required by
the storm water general
permit. Stabilize upslope
areas and adjacent to
shoreline construction sites
with erosion control devices
and after construction, reseed the areas.
Avoid wetlands and water
bodies and sensitive areas
when possible; plan
transmission routes to
minimize impacts to
wetlands and water bodies
that must be crossed; use
equipment specifically
designed for work around
wetlands and streams,
install erosion controls, and
implement best
management practices to
minimize impacts to aquatic
systems. Before
transmission line
construction, conduct
ecological surveys and
determine site-specific
erosion control measures.
If there is potential for
construction of a new
transmission line to degrade
habitat of a listed aquatic

spoils area after
construction. Develop and
implement a construction
SWPPP; conduct
monitoring as required by
the storm water general
permit. Stabilize upslope
areas and adjacent to
shoreline construction sites
with erosion control devices
and after construction, reseed the areas.
Avoid wetlands and water
bodies and sensitive areas
when possible; plan
transmission routes to
minimize impacts to
wetlands and water bodies
that must be crossed; use
equipment specifically
designed for work around
wetlands and streams,
install erosion controls, and
implement best
management practices to
minimize impacts to aquatic
systems. Before
transmission line
construction, conduct
ecological surveys and
determine site-specific
erosion control measures.
If there is potential for
construction of a new
transmission line to degrade

implement a construction
SWPPP; conduct
monitoring as required by
the storm water general
permit. Stabilize upslope
areas and adjacent to
shoreline construction sites
with erosion control devices
and after construction, reseed the areas.
Avoid wetlands and water
bodies and sensitive areas
when possible; plan water
intake pipeline routes to
minimize impacts to
wetlands and water bodies
that must be crossed; use
equipment specifically
designed for work around
wetlands and streams,
install erosion controls, and
implement best
management practices to
minimize impacts to aquatic
systems. Before water
intake line construction,
conduct ecological surveys
and determine site-specific
erosion control measures.
If there is potential for
construction of new pipeline
to degrade habitat of a listed
aquatic species, work
closely with the state
agency to develop a
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Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)
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Proposed Project at
Red 2 Site (Greenfield)

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

STP 3 & 4

Benefit-Cost Balance

Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Aquatic Ecology
(continued)

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

species, work closely with
the state agency to develop
a construction schedule and
construction techniques that
are protective of the habitat
and species in question.
Unavoidable Adverse
Environmental Impacts –
Moderate unavoidable
adverse impacts.

habitat of a listed aquatic
species, work closely with
the state agency to develop
a construction schedule and
construction techniques that
are protective of the habitat
and species in question.
Unavoidable Adverse
Environmental Impacts –
Moderate unavoidable
adverse impacts at the
reservoir location; small
unavoidable adverse
impacts at power plant site.

construction schedule and
construction techniques that
are protective of the habitat
and species in question.
Unavoidable Adverse
Environmental Impacts –
Moderate unavoidable
adverse impacts at the
reservoir location; small
unavoidable adverse
impacts at power plant site.

Adverse Impact – Habitat
loss, and potential impacts
to threatened or
endangered plants or
animals at the site or in the
vicinity. Construction
activities would result in a
permanent loss of 2,000
acres of habitat, including
the proposed reservoir.
There would also be a
potential loss of over 300
acres of high quality habitat
at reservoir site. Moderate
to large (permanent)
impacts to habitat and

Adverse Impact – Habitat
loss, and potential impacts
to threatened or
endangered animals at the
site or in the vicinity.
Construction activities
would result in a permanent
loss of up to 2,600 acres of
habitat, including the
proposed reservoir.
Displacement of animals
from the construction site,
loss of less mobile
individual animals, and the
potential degradation of
forested lands and high

Adverse Impact – Habitat
loss, and potential impacts
to threatened or
endangered plants or
animals at the site or in the
vicinity. Construction
activities would result in
permanent loss of up to
3,500 acres of habitat,
including the proposed
reservoir. Displacement of
animals from the
construction site, loss of
less mobile individual
animals, and the potential
degradation of forested

Environmental Report

Benefit-Cost Balance

transmission line to degrade
habitat of a listed aquatic
species, work closely with
the state agency to develop
a construction schedule and
construction techniques that
are protective of the habitat
and species in question.
Unavoidable Adverse
Environmental Impacts –
Large unavoidable adverse
impacts (considering
cumulative impacts of larger
reservoir compared to other
sites; and potentially more
waterbody crossings due to
longer transmission line
length).
Adverse Impact – Habitat
Adverse Impact – Habitat
loss, and potential impacts loss, and potential impacts
to threatened or
to threatened or
endangered animals at the endangered animals at the
site or in the vicinity.
site or in the vicinity.
Construction activities
Construction activities
would result in a permanent would result in a permanent
loss of 2,000 acres of
loss of up to 9,800
habitat, including the
cumulative acres of habitat,
proposed reservoir.
including the proposed
Displacement of animals
reservoir(s) (to support the
from the construction site, plant and provide public
loss of less mobile
water supply).
individual animals, and the Displacement of animals
potential degradation of
from the construction site,
wetlands could also occur. loss of less mobile

Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

Rev. 12

Terrestrial Ecology

a construction schedule and
construction techniques that
are protective of the habitat
and species in question.
Unavoidable Adverse
Environmental Impacts –
Moderate unavoidable
adverse impacts.

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

STP 3 & 4

10.4-22

Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Terrestrial Ecology
(continued)

Mitigation Measures – Land
clearing would be
conducted according to
federal and state
regulations and permits,
zoning requirements, good
construction practices, and
established best
management practices.
Schedule equipment
maintenance procedures to
minimize emission and
spills. Minimize fugitive
dust by watering. Delineate
wetlands and determine
impacts and mitigation prior
to beginning construction
activities (no high quality
wetlands identified).
Restrict construction to
designated areas.
Unavoidable Adverse
Environmental Impacts –
Small temporary impact to
habitat and wildlife at
immediate plant site during
the construction phase of
the project. Moderate
(permanent) impacts to
habitat and wildlife at
reservoir site.

10.4-23

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

individual animals, and the
potential degradation of
wetlands could also occur.
Mitigation Measures – Land
clearing would be
conducted according to
federal and state
regulations and permits,
zoning requirements, good
construction practices, and
established best
management practices.
Schedule equipment
maintenance procedures to
minimize emission and
spills. Minimize fugitive
dust by watering. Delineate
wetlands and determine
impacts and mitigation prior
to beginning construction
activities (no high quality
wetlands identified).
Restrict construction to
designated areas.
Unavoidable Adverse
Environmental Impacts –
Small temporary impact to
habitat and wildlife at
immediate plant site during
the construction phase of
the project. Large
(permanent) impacts to
habitat and wildlife at
reservoir site. Moderate to
large impacts along

wildlife at reservoir site
given potential for impacting
high quality habitat during
the construction phase of
the project. Displacement
of animals from the
construction site, loss of
less mobile individual
animals, and the potential
degradation of wetlands
could also occur.
Mitigation Measures – Land
clearing would be
conducted according to
federal and state
regulations and permits,
zoning requirements, good
construction practices, and
established best
management practices.
Schedule equipment
maintenance procedures to
minimize emission and
spills. Minimize fugitive
dust by watering. Delineate
wetlands and determine
impacts and mitigation prior
to beginning construction
activities (no high quality
wetlands identified).
Restrict construction to
designated areas.
Unavoidable Adverse
Environmental Impacts –
Small temporary impact to

quality wetlands could also
occur.
Mitigation Measures – Land
clearing would be
conducted according to
federal and state
regulations and permits,
zoning requirements, good
construction practices, and
established best
management practices.
Schedule equipment
maintenance procedures to
minimize emission and
spills. Minimize fugitive
dust by watering. Delineate
wetlands and determine
impacts and mitigation prior
to beginning construction
activities (no high quality
wetlands identified).
Restrict construction to
designated areas.
Unavoidable Adverse
Environmental Impacts –
Small temporary impact to
habitat and wildlife at
immediate plant site during
the construction phase of
the project. Large
(permanent) impacts to
habitat and wildlife at
reservoir site given potential
to impact high quality
habitat in Cedar

lands and high quality
wetlands could also occur.
Mitigation Measures – Land
clearing would be
conducted according to
federal and state
regulations and permits,
zoning requirements, good
construction practices, and
established best
management practices.
Schedule equipment
maintenance procedures to
minimize emission and
spills. Minimize fugitive
dust by watering. Delineate
wetlands and determine
impacts and mitigation prior
to beginning construction
activities (no high quality
wetlands identified).
Restrict construction to
designated areas.
Unavoidable Adverse
Environmental Impacts –
Small temporary impact to
habitat and wildlife at
immediate plant site during
the construction phase of
the project. Moderate to
large (permanent) impacts
to habitat and wildlife at
reservoir site. Potential for
more forested areas to be
disturbed than at Malakoff,
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Alternate Site #1

Environmental Report

Category

STP 3 & 4

Benefit-Cost Balance

Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Terrestrial Ecology
(continued)

Socioeconomic

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

Creek/Walnut Creek area,
and potential for protected
species to be present; small
impact in area of facility
footprint; and large impact
from transmission lines
assuming a significant
portion of the 970 acres
would be in previously
undisturbed rights-of-way.

but much of site area has
been previously disturbed
(industrial area that includes
lignite mine) with good
existing infrastructure (i.e.,
minimal to no acreage
required for rail,
transmission and access
road).

Adverse Impact –
Construction-related
population influx of 9,616
into the region would
increase the demand for
housing, add to school
enrollment and increase the
need for public services.
Mitigation Measure –
Project-related employment
would increase gradually.
An increased demand for
local services and more
classroom space/teachers
would be offset by
increased property and
sales/use tax revenues
generated by the
construction project, which
counties and cities could
use to add staff, facilities,
equipment, and services.

Adverse Impact –
Construction-related
population influx of 9,616
into the region would
increase the demand for
housing, add to school
enrollment and increase the
need for public services.
Mitigation Measure –
Project-related employment
would increase gradually.
An increased demand for
local services and more
classroom space/teachers
would be offset by
increased property and
sales/use tax revenues
generated by the
construction project, which
counties and cities could
use to add staff, facilities,
equipment, and services.
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Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

Environmental Report

Benefit-Cost Balance

transmission depending on habitat and wildlife at
percentage of right-of-way immediate plant site during
that is undisturbed.
the construction phase of
the project. Moderate to
large (permanent) impacts
to habitat and wildlife at
reservoir site. Small
impacts are expected at the
plant site; and moderate to
large impacts at the
reservoir site, because of
high quality habitat.
–
–
Adverse
Impact
Adverse
Impact –
Adverse Impact
Construction-related
Construction-related
Construction-related
population influx of 9,616
population influx of 9,616
population influx of 9,616
into the region would
into the region would
into the region would
increase the demand for
increase the demand for
increase the demand for
housing, add to school
housing, add to school
housing, add to school
enrollment and increase the enrollment and increase the enrollment and increase the
need for public services.
need for public services.
need for public services.
Mitigation Measure –
Mitigation Measure –
Mitigation Measure –
Project-related employment Project-related employment Project-related employment
would increase gradually.
would increase gradually.
would increase gradually.
An increased demand for
An increased demand for
An increased demand for
local services and more
local services and more
local services and more
classroom space/teachers classroom space/teachers classroom space/teachers
would be offset by
would be offset by
would be offset by
increased property and
increased property and
increased property and
sales/use tax revenues
sales/use tax revenues
sales/use tax revenues
generated by the
generated by the
generated by the
construction project, which construction project, which construction project, which
counties and cities could
counties and cities could
counties and cities could
use to add staff, facilities,
use to add staff, facilities,
use to add staff, facilities,
equipment, and services.
equipment, and services.
equipment, and services.

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

STP 3 & 4

10.4-24

Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Socioeconomic
(continued)

Discuss construction plans
and anticipated influx of
workers with community
leaders. Builders and
developers would meet the
demand for additional
housing. Because the
project has a long lead time,
it is likely that if the
community anticipates the
increase in population,
adequate affordable
housing, classroom space,
and public services would
be available.
Unavoidable Adverse
Environmental Impacts –
Large impacts to host
county if majority of inmigrating population resides
there. Small impacts to twocounty area and region
given site’s proximity to
large metropolitan area of
Houston and the ability of
Houston to easily absorb a
population influx.

Discuss construction plans
and anticipated influx of
workers with community
leaders. Builders and
developers would meet the
demand for additional
housing. Because the
project has a long lead time,
it is likely that if the
community anticipates the
increase in population,
adequate affordable
housing, classroom space,
and public services would
be available.
Unavoidable Adverse
Environmental Impacts –
Large impacts to host
county if majority of inmigrating population resides
there. Small to moderate
impacts on two-county area.
Small impacts to region.

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

10.4-25

Discuss construction plans
and anticipated influx of
workers with community
leaders. Builders and
developers would meet the
demand for additional
housing. Because the
project has a long lead time,
it is likely that if the
community anticipates the
increase in population,
adequate affordable
housing, classroom space,
and public services would
be available.
Unavoidable Adverse
Environmental Impacts –
Moderate impacts to host
county if majority of inmigrating population resides
there. Small impacts on
two-county area, given
proximity to Dallas
metropolitan area; Ellis
Adverse Impact – Increased County includes southern
traffic on local roads,
suburbs of Dallas and can
especially combined with
readily absorb a population
workers commuting to
Adverse Impact – Increased
influx.
traffic on local roads.
Adverse Impact – Increased nearby Big Brown coal plant
traffic on local roads.
Mitigation Measure –
and lignite mining operation. Adverse Impact – Increased
Develop construction
traffic on local roads.
Mitigation Measure –
Mitigation Measure –
management traffic plan
Mitigation Measure –
Develop construction
Develop construction
prior to the start of
Develop construction
management traffic plan
management traffic plan
construction. Add turn
management traffic plan
prior to the start of
prior to the start of
lanes at construction
construction. Add turn
construction. Add turn
prior to the start of
entrance and possible
lanes at construction
lanes at construction
construction. Add turn

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)
Discuss construction plans
and anticipated influx of
workers with community
leaders. Builders and
developers would meet the
demand for additional
housing. Because the
project has a long lead time,
it is likely that if the
community anticipates the
increase in population,
adequate affordable
housing, classroom space,
and public services would
be available.
Unavoidable Adverse
Environmental Impacts –
Large impacts to host
county if majority of inmigrating population resides
there. Large impacts to
two-county area, since area
is very rural; small impacts
to the region. Note that
impacts could be alleviated
to a certain extent if the
construction workforce
supporting the planned Unit
3 expansion at the
Limestone coal plant
(estimated at 1,000 workers
who would already be living
in the area) would be
available to support
construction of the new

Environmental Report

Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)
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Discuss construction plans
and anticipated influx of
workers with community
leaders. Builders and
developers would meet the
demand for additional
housing. Because the
project has a long lead time,
it is likely that if the
community anticipates the
increase in population,
adequate affordable
housing, classroom space,
and public services would
be available.
Unavoidable Adverse
Environmental Impacts –
Large impacts to host
county if majority of inmigrating population resides
there. Small to moderate
impacts on two-county area,
given proximity to ShermanDenison metropolitan area
in adjacent Grayson County.
Small impacts to region.

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

STP 3 & 4

Benefit-Cost Balance

Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Socioeconomic
(continued)

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

entrance and possible
second entrance. Install
traffic-control lighting and
directional signage. Post
signs near construction
entrances and exists to
make the public aware of
potentially high construction
traffic areas. Encourage
carpooling, offer shuttle
service to workers to and
from site, and stagger shifts
to avoid traditional
congestion time periods.
Unavoidable Adverse
Environmental Impacts –
Small to moderate adverse
impacts during construction
due to increased traffic on
local roads.

entrance and possible
second entrance. Install
traffic-control lighting and
directional signage. Post
signs near construction
entrances and exists to
make the public aware of
potentially high construction
traffic areas. Encourage
carpooling, offer shuttle
service to workers to and
from site, and stagger shifts
to avoid traditional
congestion time periods.
Unavoidable Adverse
Environmental Impacts –
Small to moderate adverse
impacts during construction
due to increased traffic on
local roads.

lanes at construction
entrance and possible
second entrance. Install
traffic-control lighting and
directional signage. Post
signs near construction
entrances and exists to
make the public aware of
potentially high construction
traffic areas. Encourage
carpooling, offer shuttle
service to workers to and
from site, and stagger shifts
to avoid traditional
congestion time periods.
Unavoidable Adverse
Environmental Impacts –
Moderate to large adverse
impacts during construction
due to increased traffic on
local roads which also
appear to support area
recreation. Primary site
access would be SH-31
which is also part of the
Texas Lakes Heritage Trails
System, and also provides
access to Cedar Creek and
Richland Chambers
Reservoirs.

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)
nuclear facility; this would
depend on final scheduling
for the two construction
projects.
Adverse Impact – Increased
traffic on local roads,
especially combined with
workers commuting to
nearby Limestone plant
(including new Unit 3 which
is assumed to be
constructed well before
peak construction for
nuclear plant).
Mitigation Measure –
Develop construction
management traffic plan
prior to the start of
construction. Add turn
lanes at construction
entrance and possible
second entrance. Install
traffic-control lighting and
directional signage. Post
signs near construction
entrances and exists to
make the public aware of
potentially high construction
traffic areas. Encourage
carpooling, offer shuttle
service to workers to and
from site, and stagger shifts
to avoid traditional
congestion time periods.

Environmental Report
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Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

Rev. 12

second entrance. Install
traffic-control lighting and
directional signage. Post
signs near construction
entrances and exists to
make the public aware of
potentially high construction
traffic areas. Encourage
carpooling, offer shuttle
service to workers to and
from site, and stagger shifts
to avoid traditional
congestion time periods.
Unavoidable Adverse
Environmental Impacts –
Small to moderate adverse
impacts during construction
due to increased traffic on
local roads.

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

STP 3 & 4

10.4-26

Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Socioeconomic
(continued)

Environmental
Justice

Physical and
Non-Radiological

Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)
Unavoidable Adverse
Environmental Impacts –
Large unavoidable adverse
impacts during construction
due to increased traffic on
local roads.

The following description applies to all alternate/additional sites.
Adverse Impact – No disproportionately high or adverse impact on minority or low-income populations from construction of the proposed new units
have been identified.
Mitigation Measure – None required.
Unavoidable Adverse Environmental Impacts – Small unavoidable adverse impacts.
The following description applies to all alternate/additional sites.
Adverse Impact – Temporary and localized noise, fugitive dust, and exhaust emissions during construction.
Mitigation Measure – Train and appropriately protect construction workers to reduce the risk of potential exposure to noise, dust and exhaust
emissions. Make public announcements or prior notification of atypically loud construction activities. Regularly inspect and maintain equipment to
include exhaust and noise aspects. Operate equipment in accordance with federal, state and local emission requirements. Phase construction to
minimize daily emissions. Restrict noise-related activities to daylight hours. Restrict delivery times to daylight hours. Develop and implement a
dust control plan that includes mitigation measures such as watering unpaved roads, stabilizing construction roads, phasing grading activities and
ceasing them during high winds, etc.
Unavoidable Adverse Environmental Impacts – Small temporary and localized noise, fugitive dust, and exhaust emissions during construction.

10.4-27

Environmental Report

Adverse Impact – Construction workers could experience occupational illnesses, injuries, or death.
Mitigation Measure – Train contractors on safety requirements. Require construction contractors and subcontractors to develop and implement
safety procedures. Provide onsite services for emergency first aid; conduct regular health and safety monitoring.
Unavoidable Adverse Environmental Impacts – Small, temporary impacts during the construction phase of the project.
The following description applies to all alternate/additional sites.
Adverse Impact – None.
Mitigation Measure – No mitigation required.
Unavoidable Adverse Environmental Impacts – No unavoidable adverse impacts.

Rev. 12

Radiological

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

STP 3 & 4

Benefit-Cost Balance

Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

Atmospheric and
Meteorological

The following description applies to all alternate/additional sites.
Adverse Impact – Temporary and localized noise, fugitive dust, and exhaust emissions during construction.
Mitigation Measures – Regularly inspect and maintain equipment. Phase construction to minimize daily emissions. Develop and implement a dust
control plan that includes mitigation measures such as watering unpaved roads, stabilizing construction roads, phasing grading activities, and
suspending grading/earthmoving during high winds and extreme air pollution events, covering truck loads and debris stockpiles, reducing material
handling, limiting vehicle speed, re-vegetating medians and slopes, visually inspecting emission control equipment, etc.
Unavoidable Adverse Environmental Impacts – Small, temporary impacts from localized noise, fugitive dust, and exhaust emissions during
construction.

Land Use

Adverse Impact – Land
occupied by plant facility
and associated reservoir
would be permanently
dedicated to the plant until
decommissioning.
Operation and maintenance
of transmission line and
corridors would restrict land
use within the transmission
rights-of-way, but
transmission operation
would be potentially
compatible with cultivation,
grazing and hunting but
preclude residential and
industrial use.
Mitigation Measure – No
mitigation would be required
for continued land use post
construction.
Unavoidable Adverse
Environmental Impact –
Small impacts: land will not
be

STP 3 & 4

10.4-28

Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Operations-Related
Adverse Impact – Land
occupied by plant facility
and associated reservoir
would be permanently
dedicated to the plant until
decommissioning.
Operation and maintenance
of transmission line and
corridors would restrict land
use within the transmission
rights-of-way, but
transmission operation
would be potentially
compatible with cultivation,
grazing and hunting but
preclude residential and
industrial use.
Mitigation Measure – No
mitigation would be required
for continued land use post
construction.
Unavoidable Adverse
Environmental Impact –
Small impacts: land will not
be available until

Adverse Impact – Land
occupied by plant facility
and associated reservoir
would be permanently
dedicated to the plant until
decommissioning.
Operation and maintenance
of transmission line and
corridors would restrict land
use within the transmission
rights-of-way, but
transmission operation
would be potentially
compatible with cultivation,
grazing and hunting but
preclude residential and
industrial use.
Mitigation Measure – No
mitigation would be required
for continued land use post
construction.
Unavoidable Adverse
Environmental Impact –
Small impacts: land will not
be available until
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Adverse Impact – Land
occupied by plant facility
and associated reservoir
would be permanently
dedicated to the plant until
decommissioning.
Operation and maintenance
of transmission line and
corridors would restrict land
use within the transmission
rights-of-way, but
transmission operation
would be potentially
compatible with cultivation,
grazing and hunting but
preclude residential and
industrial use.
Mitigation Measure – No
mitigation would be required
for continued land use post
construction.
Unavoidable Adverse
Environmental Impact –
Small impacts: land will not
be available until

Environmental Report

Benefit-Cost Balance

Adverse Impact – Land
occupied by plant facility
and associated reservoir(s)
would be permanently
dedicated until
decommissioning.
Operation and maintenance
of transmission line and
corridors would restrict land
use within the transmission
rights-of-way, but
transmission operation
would be potentially
compatible with cultivation,
grazing and hunting but
preclude residential and
industrial use.
Mitigation Measure – No
mitigation would be required
for continued land use post
construction.
Unavoidable Adverse
Environmental Impact –
Small impacts: land will not
be available until

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Land Use
(continued)
Land Use (Waste
Management)

Hydrology and
Water Use

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

STP 3 & 4

Benefit-Cost Balance

Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)
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available until
decommissioning of the
decommissioning of the
decommissioning of the
decommissioning of the
decommissioning of the
plant.
plant.
plant.
plant.
plant.
The following description applies to all alternate/additional sites.
Adverse Impact – Operating the new units would generate radioactive and non-radioactive wastes that are required to be disposed in permitted
disposal facilities or permitted landfills. Generation of spent fuel will require disposal in accordance with federal requirements.
Mitigation Measure – Implement waste minimization program. Disposal area(s) would be permitted waste disposal facility(ies) with a land use
designated for such activities. Temporary spent fuel storage facilities would be operated under appropriate regulations and guidelines until such
time a NRC licensed high-level waste disposal facility is constructed. At that time, the storage facility area could be restored for other uses.
Unavoidable Adverse Environmental Impacts – Small unavoidable impacts. Some land would be dedicated to permitted landfills or licensed
disposal facilities and would not be available for other uses.
The following description applies to all alternate/additional sites.
Adverse Impact – The site is assumed to require construction of a cooling water reservoir. Makeup water would be withdrawn from the cooling
water source to replace water lost to evaporation, drift, seepage, and blowdown.
Mitigation Measure – Comply with surface water rights and water withdrawal requirements and restrictions. Design and operate intake structures
based on best available technology. Monitor hydrological impacts as required by water permit(s).
Unavoidable Adverse Environmental Impacts – Small unavoidable adverse impacts.
Adverse Impact – Operations would result in discharge of small amounts of chemicals to Texas waters. Water would be added back to the river
through the blowdown discharge.
Mitigation Measure – All discharges would comply with TPDES permit and applicable water quality standards. Prepare and implement a SWPPP
to avoid/minimize releases of contaminated storm water. Prepare and implement a SPCC plan to prevent/minimize contamination from spills.
Unavoidable Adverse Environmental Impacts – Small unavoidable adverse impacts.
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Adverse Impact – Operations may result in a small thermal plume discharged to Texas waters.
Mitigation Measure – The differences between plume temperature and ambient water temperature would be maintained within limits set in the
TPDES permit.
Unavoidable Adverse Environmental Impacts – Small unavoidable adverse impacts.

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Aquatic Ecology

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

STP 3 & 4
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Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

The following description applies to all alternate/additional sites.
Adverse Impact – Impacts to aquatic biota from impingement, entrainment and thermal discharges.
Mitigation Measure – Intake structure designed to minimize impingement and entrainment mortality with the “Best Technology Available”.
Discharges would comply with USEPA and Texas regulations (e.g., TPDES permit conditions) addressing discharges to surface water. Use of
cooling towers that minimize withdrawal of river water for plant operation.
Unavoidable Adverse Environmental Impacts – Small unavoidable adverse impacts.
Adverse Impact – Operations would result in discharge of small amounts of chemicals to Texas waters.
Mitigation Measure – The TPDES permit limits are set to ensure that discharges do not significantly affect aquatic populations or water quality.
Unavoidable Adverse Environmental Impacts – Small unavoidable adverse impacts on aquatic ecology.
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Terrestrial Ecology

Adverse Impact – Potential impacts to aquatic ecology due to petroleum spills from routine maintenance activities near water.
Mitigation Measure – Prepare and implement a SPCC Plan to avoid/minimize contamination from spills.
Unavoidable Adverse Environmental Impacts – Small unavoidable adverse impacts.
The following description applies to all alternate/additional sites.
Adverse Impact – No adverse impacts from cooling towers are anticipated.
Mitigation Measures – None required.
Unavoidable Adverse Environmental Impacts – No unavoidable adverse impacts.
Adverse Impact – Episodic loud noises at the site or along lines could frighten animals.
Mitigation Measure – Animal displacement due to noise would be temporary in nature.
Unavoidable Adverse Environmental Impacts – Small temporary unavoidable adverse impacts.

Environmental Report

Benefit-Cost Balance

Socioeconomic

Adverse Impact – Potential impacts to vegetation and habitat within the transmission line rights-of-way from routine maintenance of woody
vegetative growth by manual and mechanical methods and herbicides.
Mitigation Measure – Implement existing procedures for transmission line maintenance designed to protect flora and fauna. Train personnel in the
handling of fuel and lubricants and the clean-up and reporting of any incidental spills. Have adequate spill response equipment on hand during
maintenance activities in the corridors.
Unavoidable Adverse Environmental Impacts – Small unavoidable adverse impacts during the life of the plant.
Adverse Impact –
Adverse Impact –
Adverse Impact –
Adverse Impact –
Adverse Impact –
Operations-related direct
Operations-related direct
Operations-related direct
Operations-related direct
Operations-related direct
and indirect workers (and
and indirect workers (and
and indirect workers (and
and indirect workers (and
and indirect workers (and
their families) would
their families) would
their families) would
their families) would
their families) would
increase demand for
increase demand for
increase demand for
increase demand for
increase demand for
housing, classroom space, housing, classroom space, housing, classroom space, housing, classroom space, housing, classroom space,

Category

Alternate Site #1

Description of
Project
Socioeconomic
(continued)

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

and public services within
Fannin and Grayson
Counties and the ROI over
pre-construction conditions,
but much less than the
construction-related
population.
Mitigation Measure –
Discuss anticipated influx of
workers and schedule with
community leaders,
allowing local and regional
officials the opportunity to
plan for the influx. Builders
and developers would meet
the demand for additional
housing. Increased tax
revenues as a result of the
project would fund
additional school resources,
and could be used to
purchase additional
facilities/equipment and hire
train additional public
service staff if necessary.
Because the project has a
long lead time, it is likely
that if the community
anticipates the increase in
population, adequate
affordable housing,
classroom space, and
public services would be
available.

and public services within
Austin and Fort Bend
Counties and the ROI over
pre-construction conditions,
but much less than the
construction-related
population.
Mitigation Measure –
Discuss anticipated influx of
workers and schedule with
community leaders,
allowing local and regional
officials the opportunity to
plan for the influx. Builders
and developers would meet
the demand for additional
housing. Increased tax
revenues as a result of the
project would fund
additional school resources,
and could be used to
purchase additional
facilities/equipment and hire
train additional public
service staff if necessary.
Because the project has a
long lead time, it is likely
that if the community
anticipates the increase in
population, adequate
affordable housing,
classroom space, and
public services would be
available.

and public services within
Freestone and Henderson
Counties and the ROI over
pre-construction conditions,
but much less than the
construction-related
population.
Mitigation Measure –
Discuss anticipated influx of
workers and schedule with
community leaders,
allowing local and regional
officials the opportunity to
plan for the influx. Builders
and developers would meet
the demand for additional
housing. Increased tax
revenues as a result of the
project would fund
additional school resources,
and could be used to
purchase additional
facilities/equipment and hire
train additional public
service staff if necessary.
Because the project has a
long lead time, it is likely
that if the community
anticipates the increase in
population, adequate
affordable housing,
classroom space, and
public services would be
available.

and public services within
Henderson and Ellis
Counties and the ROI over
pre-construction conditions,
but much less than the
construction-related
population.
Mitigation Measure –
Discuss anticipated influx of
workers and schedule with
community leaders,
allowing local and regional
officials the opportunity to
plan for the influx. Builders
and developers would meet
the demand for additional
housing. Increased tax
revenues as a result of the
project would fund
additional school resources,
and could be used to
purchase additional
facilities/equipment and hire
train additional public
service staff if necessary.
Because the project has a
long lead time, it is likely
that if the community
anticipates the increase in
population, adequate
affordable housing,
classroom space, and
public services would be
available.

and public services within
Henderson and Ellis
Counties and the ROI over
pre-construction conditions,
but much less than the
construction-related
population.
Mitigation Measure –
Discuss anticipated influx of
workers and schedule with
community leaders,
allowing local and regional
officials the opportunity to
plan for the influx. Builders
and developers would meet
the demand for additional
housing. Increased tax
revenues as a result of the
project would fund
additional school resources,
and could be used to
purchase additional
facilities/equipment and hire
train additional public
service staff if necessary.
Because the project has a
long lead time, it is likely
that if the community
anticipates the increase in
population, adequate
affordable housing,
classroom space, and
public services would be
available.
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Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)
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Proposed Project at
Red 2 Site (Greenfield)

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

STP 3 & 4

Benefit-Cost Balance

Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Socioeconomic
(continued)

Unavoidable Adverse
Environmental Impacts –
Small to moderate
unavoidable adverse
impacts.

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

Unavoidable Adverse
Environmental Impacts –
Small to moderate
unavoidable adverse
impacts.

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Unavoidable Adverse
Environmental Impacts –
Small to moderate
unavoidable adverse
impacts, given site’s rural
location.
Adverse Impact – Operation
of two units would increase
the traffic on local roads
during shift change,
especially given site’s close
proximity to the existing
Limestone coal plant and
lignite mining operations.
Outages at the site would
increase traffic even further.
Mitigation Measure –
Consider staggering outage
shifts to reduce plantassociated traffic on local
roads during shift changes;
vanpooling and travel
reduction incentives
(currently in use at STP
Units 1 & 2).
Unavoidable Adverse
Environmental Impacts –
Small to moderate
unavoidable adverse
impacts.
Adverse Impact – Additional
cooling towers may impact
existing viewscape.
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Unavoidable Adverse
Environmental Impacts –
Small unavoidable adverse
impacts given site proximity
to Dallas suburbs, which is
expected to readily absorb
Adverse Impact – Operation population influx.
of two units would increase
the traffic on local roads
Adverse Impact – Operation
of two units would increase
during shift change,
especially if they coincided the traffic on local roads
during shift change; Trinidad
with operating shifts of
power plant is nearby
workers at nearby Big
although its workforce is
Brown plant and lignite
mining operations. Outages expected to be significantly
smaller given type of plant.
at the site would increase
Outages at the site would
traffic even further.
increase traffic even further.
Mitigation Measure –
Encourage
Mitigation Measure –
carpooling/vanpooling, offer Consider staggering outage
shuttle service to workers to shifts to reduce plantand from site, and travel
associated traffic on local
reduction incentives
roads during shift changes;
(currently in use at STP
vanpooling and travel
Units 1 & 2). Consider
reduction incentives
staggering outage shifts to (currently in use at STP
reduce plant-associated
Units 1 & 2).
traffic on local roads during Unavoidable Adverse
Environmental Impacts –
shift changes.
Small to moderate
Unavoidable Adverse
Environmental Impacts –
unavoidable adverse
Small unavoidable adverse impacts.
impacts.
Adverse Impact – Additional
Adverse Impact – Additional cooling towers may impact

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)
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Unavoidable Adverse
Environmental Impacts –
Small unavoidable adverse
impacts given proximity to
metropolitan area of
Houston, which is expected
Adverse Impact – Operation to readily absorb population
of two units would increase influx.
the traffic on local roads
during shift change. Valley Adverse Impact – Operation
of two units would increase
power plant is located
the traffic on local roads
adjacent to the site,
during shift change.
although its workforce is
expected to be significantly Outages at the site would
smaller given type of plant. increase traffic even further.
Mitigation Measure –
Outages at the site would
increase traffic even further. Consider staggering outage
shifts to reduce plantMitigation Measure –
Consider staggering outage associated traffic on local
shifts to reduce plantroads during shift changes;
associated traffic on local
vanpooling and travel
roads during shift changes; reduction incentives
vanpooling and travel
(currently in use at STP
reduction incentives
Units 1 & 2).
(currently in use at STP
Unavoidable Adverse
Environmental Impacts –
Units 1 & 2).
Small unavoidable adverse
Unavoidable Adverse
Environmental Impacts –
impacts.
Small unavoidable adverse
impacts.
Adverse Impact – Additional
cooling towers may impact
Adverse Impact – Additional existing viewscape.
cooling towers may impact Mitigation Measure – During
plant layout, attempt to
existing viewscape.
Mitigation Measure – During locate towers in an area

Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

STP 3 & 4
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Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Socioeconomic
(continued)

plant layout, attempt to
locate towers in an area
isolated from area view
points to maximum extent
possible.
Unavoidable Adverse
Environmental Impacts –
Small to moderate
unavoidable adverse
impacts.

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)
isolated from area view
points to maximum extent
possible.
Unavoidable Adverse
Environmental Impacts –
Small to moderate
unavoidable adverse
impacts.

Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

existing viewscape,
especially given heavy
recreational use in the
general area.
Mitigation Measure – During
plant layout, attempt to
locate towers in an area
isolated from area view
points to maximum extent
possible.
Unavoidable Adverse
Environmental Impacts –
Small to moderate
unavoidable adverse
impacts.

Mitigation Measure – During
plant layout, attempt to
locate towers in an area
isolated from area view
points to maximum extent
possible.
Unavoidable Adverse
Environmental Impacts –
Site is located in an
industrialized area. Small
unavoidable adverse
impacts.
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Adverse Impact –
Consumption of fossil fuels
during the fuel-cycle
Adverse Impact –
process would be small
Consumption of fossil fuels relative to the power
during the fuel-cycle
production.
process would be small
Mitigation Measure – No
mitigation needed.
relative to the power
Unavoidable Adverse
production.
Environmental Impacts –
Mitigation Measure – No
mitigation needed.
Small unavoidable adverse
Unavoidable Adverse
impacts.
Environmental Impacts –
Adverse Impact – Site is in Small unavoidable adverse Adverse Impact – Site is in
an area of historic and
an area of historic and
impacts.
potential mineral
potential mineral
development (evidence of Adverse Impact – Site is in development (evidence of
an area of historic and
oil and gas drilling and
oil and gas drilling and
potential mineral
lignite mining operation
lignite mining operation
development (evidence of nearby). Purchase of
nearby). Purchase of
oil and gas drilling and
mineral rights to develop
mineral rights to develop
site for nuclear would result lignite mining operation
site for nuclear would result
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cooling towers may impact
existing viewscape.
Mitigation Measure – During
plant layout, attempt to
locate towers in an area
isolated from area view
points to maximum extent
possible.
Unavoidable Adverse
Environmental Impacts –
Adverse Impact –
Consumption of fossil fuels Small to moderate
during the fuel-cycle
unavoidable adverse
Adverse Impact –
Consumption of fossil fuels process would be small
impacts.
during the fuel-cycle
relative to the power
Adverse Impact –
process would be small
Consumption of fossil fuels
production.
relative to the power
during the fuel-cycle
Mitigation Measure – No
mitigation needed.
production.
process would be small
Unavoidable Adverse
Mitigation Measure – No
relative to the power
mitigation needed.
Environmental Impacts –
production.
Unavoidable Adverse
Small unavoidable adverse Mitigation Measure – No
Environmental Impacts –
mitigation needed.
impacts.
Small unavoidable adverse
Unavoidable Adverse
impacts.
Environmental Impacts –
Small unavoidable adverse
impacts.

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

STP 3 & 4

Benefit-Cost Balance

Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

Socioeconomic
(continued)

in displacement or loss of
active oil/gas wells; lost
potential to expand lignite
mining operations (if
needed for nearby Big
Brown coal plant); and
potential loss of oil and gas
exploration jobs.
Mitigation Measure –
Sufficient lead time for
current mineral rights
owners will allow them to
plan for loss of mineral
rights; workers could
presumably find
construction work at new
nuclear plant.
Unavoidable Adverse
Environmental Impacts –
Small unavoidable impact,
including loss of access to
potentially valuable
minerals (coal, oil, gas).

nearby). Purchase of
mineral rights to develop
site for nuclear would result
in displacement or loss of
active oil/gas wells (or
possible reopening of
historic lignite mine at
Malakoff); and potential loss
of oil and gas exploration
jobs.
Mitigation Measure –
Sufficient lead time for
current mineral rights
owners will allow them to
plan for loss of mineral
rights; workers could
presumably find
construction work at new
nuclear plant.
Unavoidable Adverse
Environmental Impacts –
Small unavoidable impact,
including loss of access to
potentially valuable
minerals (coal, oil, gas).

in displacement or loss of
active oil/gas wells; or
prevent potential plans to
expand existing lignite
mining operations (if
needed for Limestone
plant); and potential loss of
oil and gas exploration jobs.
Mitigation Measure –
Sufficient lead time for
current mineral rights
owners will allow them to
plan for loss of mineral
rights; workers could
presumably find
construction work at new
nuclear plant.
Unavoidable Adverse
Environmental Impacts –
Small unavoidable impact,
including loss of access to
potentially valuable
minerals (coal, oil, gas).

Environmental
Justice

The following description applies to all alternate/additional sites.
Adverse Impact – No disproportionately high or adverse impacts on minority or low-income populations resulting from operation of the proposed
new units have been identified.
Mitigation Measure – No mitigation needed.
Unavoidable Adverse Environmental Impact – No unavoidable adverse impacts.
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Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Environmental Report
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Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

STP 3 & 4
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Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Category

Alternate Site #1

Description of
Project
Physical and
Non-Radiological

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

Adverse Impact – Potential
for occupational injuries and
illnesses.
Mitigation Measure –
Implement industrial safety
program.
Unavoidable Adverse
Environmental Impacts –
Small unavoidable adverse
impacts.

Adverse Impact – Potential
for occupational injuries and
illnesses.
Mitigation Measure –
Implement industrial safety
program.
Unavoidable Adverse
Environmental Impacts –
Small unavoidable adverse
impacts.

Adverse Impact – Potential
for occupational injuries and
illnesses.
Mitigation Measure –
Implement industrial safety
program.
Unavoidable Adverse
Environmental Impacts –
Small unavoidable adverse
impacts.

Adverse Impact – Potential
for occupational injuries and
illnesses.
Mitigation Measure –
Implement industrial safety
program.
Unavoidable Adverse
Environmental Impacts –
Small unavoidable adverse
impacts.

Adverse Impact – The
plants emit low noise.
Mitigation Measure – Noise
levels would normally not be
above background at the
site boundary. No mitigation
is necessary.
Unavoidable Adverse
Environmental Impacts –
Small unavoidable adverse
impacts.

Adverse Impact – The
plants emit low noise.
Mitigation Measure – Noise
levels would normally not be
above background at the
site boundary. No mitigation
is necessary.
Unavoidable Adverse
Environmental Impacts –
Small unavoidable adverse
impacts.

Adverse Impact – Potential
for occupational injuries and
illnesses.
Mitigation Measure –
Implement industrial safety
program.
Unavoidable Adverse
Environmental Impacts –
Small to moderate
unavoidable adverse
impacts, depending on
mineral reserves found
beneath the site.

Adverse Impact – The
plants emit low noise.
Mitigation Measure – Noise
levels would normally not be
Adverse Impact – The
plants emit low noise.
above background at the
Mitigation Measure – Noise site boundary. No mitigation
levels would normally not be is necessary.
above background at the
Unavoidable Adverse
site boundary. No mitigation Environmental Impacts –
Small unavoidable adverse
is necessary.
impacts.
Unavoidable Adverse
Environmental Impacts –
Adverse Impact – Episodic Adverse Impact – Episodic Small unavoidable adverse Adverse Impact – Episodic
loud noises could annoy
loud noises could annoy
loud noises could annoy
impacts.
nearby residents.
nearby residents.
nearby residents.
Mitigation Measure –
Mitigation Measure –
Adverse Impact – Episodic Mitigation Measure –
Handle incidents on a case- Handle incidents on a case- loud noises could annoy
Handle incidents on a caseby-case basis.
by-case basis.
nearby residents.
by-case basis.
Unavoidable Adverse
Unavoidable Adverse
Mitigation Measure –
Unavoidable Adverse
Environmental Impacts –
Environmental Impacts –
Handle incidents on a case- Environmental Impacts –
by-case basis.
Small temporary
Small temporary
Small temporary
Unavoidable Adverse
unavoidable adverse
unavoidable adverse
unavoidable adverse
Environmental Impacts –
impacts.
impacts.
impacts.
Small temporary

Adverse Impact – The
plants emit low noise.
Mitigation Measure – Noise
levels would normally not be
above background at the
site boundary. No mitigation
is necessary.
Unavoidable Adverse
Environmental Impacts –
Small unavoidable adverse
impacts.
Adverse Impact – Episodic
loud noises could annoy
nearby residents.
Mitigation Measure –
Handle incidents on a caseby-case basis.
Unavoidable Adverse
Environmental Impacts –
Small temporary
unavoidable adverse
impacts.
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Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

Environmental Report
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Proposed Project at
Red 2 Site (Greenfield)

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

STP 3 & 4

Benefit-Cost Balance

Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Physical and
Non-Radiological
(continued)

Adverse Impact – New
transmission line has
potential to induce electric
shock in people standing
near the line.
Mitigation Measure – Build
transmission line to NESC
code to minimize noise and
electric shock.
Unavoidable Adverse
Environmental Impacts –
Unavoidable Adverse
Environmental Impacts –
Small unavoidable adverse
Small unavoidable adverse impacts.
impacts.

Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

Adverse Impact – New
Adverse Impact – New
transmission line has
transmission line has
potential to induce electric potential to induce electric
Adverse Impact – New
shock in people standing
shock in people standing
transmission line has
near the line.
near the line.
potential to induce electric Mitigation Measure – Build Mitigation Measure – Build
transmission line to NESC transmission line to NESC
shock in people standing
code to minimize noise and code to minimize noise and
near the line.
electric shock.
Mitigation Measure – Build electric shock.
transmission line to NESC Unavoidable Adverse
Unavoidable Adverse
Environmental Impacts –
code to minimize noise and Environmental Impacts –
Small unavoidable adverse Small unavoidable adverse
electric shock.
Unavoidable Adverse
impacts.
impacts.
Environmental Impacts –
Small unavoidable adverse
impacts.
The following description applies to all alternate/additional sites.
Adverse Impact – Potential doses to workers and members of the public from releases to air and surface water. Dose to terrestrial and aquatic
ecosystems from chronic radiation exposure caused by the small discharges of radioactive liquids. Dose to public and workers due to transport of
nuclear fuel.
Mitigation Measure – Monitor radiological releases as required by radiological monitoring program. All releases would be well below regulatory
limits. No further mitigation required.
Unavoidable Adverse Environmental Impact – Small unavoidable adverse impacts.

Adverse Impact – New
transmission line has
potential to induce electric
shock in people standing
near the line.
Mitigation Measure – Build
transmission line to NESC
code to minimize noise and
electric shock.

unavoidable adverse
impacts.

Benefit-Cost Balance
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Adverse Impact – Fuel cycle activities would have liquid discharges.
Mitigation Measure – Monitor radiological releases as required by radiological monitoring program. No further mitigation required.
Unavoidable Adverse Environmental Impact – Small unavoidable adverse impacts.
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Radiological

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

STP 3 & 4
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Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

Category

Alternate Site #1

Description of
Project

Proposed Project at
Red 2 Site (Greenfield)

Atmospheric and
Meteorological

Alternate Site #2
Proposed Project at
Allens Creek Site
(Greenfield)

Alternate Site #3
Proposed Project at
Trinity 2 Site
(Greenfield)

Additional Site #1
Proposed Project at
Malakoff Site
(Greenfield)

Additional Site #2
Proposed Project at
Limestone Site
(Greenfield)

STP 3 & 4

Benefit-Cost Balance

Table 10.4-4 Unavoidable Adverse Environmental Impacts of Proposed Project at Alternate Sites (Continued)

The following description applies to all alternate/additional sites.
Adverse Impact – Operation of cooling towers would result in noise, salt deposition, and a very small increase in precipitation. Noise attenuates
quickly so noise levels would be minimal at the site boundary. Salt deposition of less than the amount necessary to result in damage to vegetation.
Mitigation Measure –None required for cooling towers. Plant operation will comply with state permit limits and regulations for operating air
emission sources.
Unavoidable Adverse Environmental Impact – Small unavoidable adverse impacts.
Adverse Impact – Emissions from intermittent operation of diesel generators and other emission emitting equipment.
Mitigation Measure – Power facility must meet applicable federal, state (TCEQ), and local air quality permitting regulations for installing and
operating air emission sources.
Unavoidable Adverse Environmental Impact – Small unavoidable adverse impacts.
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Adverse Impact – Relatively small quantities of air pollutants would result from fuel cycle.
Mitigation Measure – No mitigation required.
Unavoidable Adverse Environmental Impact – Small unavoidable adverse impacts.

Environmental Report

10.4-37/38

Rev. 12

STP 3 & 4
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10.5S Cumulative Impacts
This section discusses cumulative adverse impacts to the environment that could
result from the construction, operation, and decommissioning of STP 3 & 4. A
cumulative impact is defined in Council of Environmental Quality regulations (40 CFR
1508.7) as an “impact on the environment which results from the incremental impact
of the action when added to other past, present, and reasonably foreseeable future
actions regardless of what agency (federal or non-federal) or person undertakes such
other actions.”
The impacts of proposed action, as described in Chapters 4 and 5, are combined with
other past, present, and reasonably foreseeable future actions in the vicinity of the STP
3 & 4 site that would affect the same resources, regardless of what agency (federal or
non-federal) or person undertakes such other actions. Cumulative impacts anticipated
during preconstruction and construction are discussed in Section 10.5S.1. Cumulative
impacts anticipated during operation are discussed in Section 10.5S.2.

10.5S.1 Cumulative Impacts from Construction
10.5S.1.1 Land Use
For purposes of this analysis, the geographical area considered for cumulative impacts
to land use resulting from construction is Matagorda County. Approximately 540 acres
of the existing STP property will be required for construction of STP 3 & 4. As
discussed in Subsection 4.1.1, the land required for construction is part of the existing
STP site and is either vacant or currently used for storage facilities. The construction
of STP 1 & 2 did not spur a great amount of industrial growth in Matagorda County, and
STPNOC expects the impacts from construction of STP 3 & 4 to be similar. Proposed
construction of STP 3 & 4 will not contribute to cumulative impacts of changing land
use. Additional onsite and offsite land may be required to dispose of constructionrelated debris. However, it is anticipated that the potential cumulative impacts from
additional offsite disposal required for the STP 3 & 4 facility will be SMALL and
mitigation would not be required.

10.5S.1.2 Hydrology and Water Use
Changes in the local hydrology at the STP site will occur as a result of the construction
of STP 3 & 4. Local surface water flow patterns will be altered; however, these
alterations will be local to the construction area and will not have a cumulative effect
on a regional scale. Groundwater usage will also increase during construction. With
the clarification provided in Subsection 2.3.1.2.4.3, the STP site groundwater operating
permit limit is approximately 3000 acre-feet/year. Evaluation of site groundwater use
confirms that the STP site groundwater operating permit limit provides adequate
groundwater supply for water uses required for the operation of STP Units 1 & 2 and
the construction, initial testing and operation of STP Units 3 & 4. There are no other
large groundwater users in the vicinity of STP. There are two local industrial facilities
that use groundwater (OXEA and Equistar); however, these facilities are
approximately 5 miles from the site, too far away for there to be cumulative impacts on
the aquifer. The net drawdown in the aquifer will be relatively local and not have any
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regional effects. Therefore, cumulative impacts to groundwater during construction will
be SMALL and mitigation would not be warranted.
As described in Subsection 4.2.3, erosion control and spill prevention and control
measures will be incorporated into the construction of STP 3 & 4; therefore the water
quality impacts will be SMALL and localized, and mitigation would not be warranted.
Cumulative impacts to water quality are not expected.

10.5S.1.3 Ecology (Terrestrial and Aquatic)
No permanent adverse environmental effects to terrestrial and aquatic ecology are
anticipated during construction. Because there are no changes expected in
transmission line operation and maintenance, and no alterations of rights-of-way, no
changes to the level of impact on terrestrial resources are expected to occur. There
are no other past, present, or planned actions in the region that involve significant
effects on wildlife and wildlife habitat similar to those affected by construction of STP
3 & 4. Therefore, there will be no significant cumulative impacts on a regional basis.

10.5S.1.4 Socioeconomic, Historic, and Cultural Resources
The maximum construction workforce will be approximately 5950 people and the
percent of the workforce that will live in Matagorda County could have short-term,
MODERATE to LARGE impact to the local housing market and social services,
particularly to schools and water/wastewater treatment capacity. Additionally, there
will be increased traffic congestion in the vicinity of the site due to construction
activities. However, no other significant construction projects have been identified in
the area, so there will be no cumulative impacts due to other large construction
workforces. Locally, there may be SMALL to MODERATE cumulative impacts due to
the construction workforce for STP 3 & 4 and the additional workforce required during
outages at STP 1 & 2. No other cumulative impacts associated with construction have
been identified. However, as previously stated, there could be short-term,
MODERATE to LARGE impacts to the local housing market and social services in
Matagorda County as a result of STP 3 & 4 construction alone.
Since no other large construction activities are planned in the immediate vicinity of the
site, noise from construction will not be cumulative with other industrial sources and will
be considered a SMALL impact.
No unusual resource dependencies or practices were identified through which minority
or low income populations will be disproportionately affected. With regard to historic
and cultural resources, the construction of STP 3 & 4 is not expected to add any
cumulative impacts to these resources beyond those identified in Chapter 4.

10.5S.1.5 Air Quality
Construction of STP 3 & 4 will result in increased air emissions from commuter traffic,
construction equipment, and fugitive dust. However, STP 3 & 4 is the only large
construction project planned in the immediate vicinity and these effects are anticipated
to be local. Therefore there will be no significant cumulative effects on a regional basis.
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10.5S.2 Cumulative Impacts of Operations
10.5S.2.1 Land Use
Approximately 90 acres of the STP site will be permanently dedicated for STP 3 & 4.
STP 1 & 2 occupies approximately 65 acres. The operation of these nuclear facilities
may spur development in Matagorda County; however, based on experience with STP
1 & 2, this is not anticipated to occur. Therefore, cumulative land use impacts are
expected to be SMALL.
Non-radioactive solid wastes will be disposed of in offsite landfills. The volume of
additional wastes will be reduced through waste minimization programs and
cumulative impacts of waste disposal are expected to be SMALL.

10.5S.2.2 Hydrology and Water Use
After operations begin, STP 3 & 4 will use groundwater for several operational
systems. STPNOC has determined that the existing STP site groundwater operating
permit limit provides adequate groundwater supply for water uses required for the
operation of STP Units 1 & 2 and the construction, initial testing and operation of STP
Units 3 & 4. STPNOC intends to install at least one additional site groundwater well
with a design capacity of 500 gpm. The additional well(s) would be properly permitted
under applicable CPGCD and TCEQ requirements and would not involve a request for
an increase in the existing permit limit. No other significant current or planned users of
groundwater in the vicinity of the STP site have been identified. Therefore, cumulative
impacts to groundwater during operation will be SMALL, not warrant mitigation, and not
have a regional effect.
The operation of STP 3 & 4 will result in discharges to surface water when necessary
to control water quality or quantity in the MCR. However, the addition of STP 3 & 4 will
not result in any changes to the design or operating philosophy of the system for
discharges from the MCR, any discharges from the MCR will continue to comply with
the existing Texas Pollutant Discharge Elimination System (TPDES) Permit. In
particular, when discharge occurs, the thermal plume in the Colorado River will be
SMALL.
Consequently any potential water quality impacts of discharges from the MCR during
the combined operation of STP 1 & 2 and STP 3 & 4 will be SMALL, not warrant
mitigation, and not have a regional effect.
Additional makeup water will be diverted from the Colorado River to support the
operation of STP 3 & 4. The normal and maximum forced evaporation of STP 1 & 2 is
approximately 33,200 acre-feet/year and 37,200 acre-feet/year, respectively. For STP
3 & 4, the normal and maximum forced evaporation is estimated to be approximately
34,850 acre-feet/year, respectively. The normal forced evaporation values are based
on a 93% load factor, while the maximum values are based on a 100% load factor.
Natural evaporation and seepage from the MCR, which occur now will not increase
significantly as a result of the operation of STP 3 & 4. Because the MCR has sufficient
storage to allow flexibility in scheduling diversions from the Colorado River, the
combined operation of STP 1 & 2 and STP 3 & 4 will continue to comply with the
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existing limits on diversion of water from the river. Compliance with these limits assures
that the cumulative impacts on downstream users due to withdrawal of water from the
Colorado River to support 4-unit operation will be SMALL, not warrant mitigation, and
not have a regional effect.
STP 1 & 2 have a maximum actual consumptive groundwater use of approximately
1300 acre-ft/year (798 gallons per minute[gpm]) (Tables 2.3.2-18 and 2.9S-1) and STP
3 & 4 have average and maximum estimated consumptive use of 1574 acre-feet/year
(975 gpm) and 3434 gpm, respectively. The effects on the bedrock aquifer will be
SMALL, not warrant mitigation, and local to the plant and will not have a cumulative
effect on a regional basis.

10.5S.2.3 Ecology (Terrestrial and Aquatic)
After construction is complete, both aquatic and terrestrial ecology are expected to
return to predominantly preconstruction conditions. There are no other past, present,
or future actions in the region that would significantly affect wildlife and wildlife habitat
in ways similar to operation of STP 3 & 4. Therefore, there will be no significant
cumulative effects on a regional basis.

10.5S.2.4 Socioeconomic, Historical, and Cultural Resources
Socioeconomic impacts, including increased tax revenues to Matagorda County,
would be cumulative with socioeconomic changes brought about through the
construction and operation of STP 1 & 2, and changes due to normal population
growth. Tax revenues from the four units will be used by local government to fund new
infrastructure that could attract residents to Matagorda County. There will be impacts
to the local infrastructure in the local counties with regard to housing,
water/wastewater, traffic, and schools as a result of new employees for operation of
STP 3 & 4. However, cumulative socioeconomic impacts would be MODERATE.
There are no unusual dependencies or practices through which minority or low income
populations will be disproportionately affected. As a result cumulative impacts would
be SMALL. The operation of STP 3 & 4 will not likely add any cumulative
socioeconomic impacts beyond those evaluated in Chapter 5. With regard to historic
and cultural resources, the operation of STP 3 & 4 is not expected to add any
cumulative impacts beyond those identified in Chapter 5.

10.5S.2.5 Atmospheric and Meteorological
Impacts to air quality will not be from the reactors themselves, but from backup and
emergency equipment (e.g. diesel generators and fire fighting equipment) and the
cooling towers. Emissions of criteria pollutants from STP 3 & 4 will be from fossil-fired
equipment, as discussed in Sections 3.6 and 5.5, will be cumulative with the impacts
of the similar equipment of STP 1 & 2. Since such equipment is operated only
intermittently, the cumulative impact is SMALL. The STP 3 & 4 cooling towers will have
localized impacts to terrestrial ecology and the atmosphere due to a thermal plume.
The impact of the four STP units’ support facilities and the cooling towers on regional
air quality is SMALL and mitigation is not warranted. Cumulative atmospheric and
meteorological impacts are not expected.
10.5S-4
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Noise from STP 1 & 2 is usually indistinguishable from background noise, and STP 3
& 4 is anticipated to generate similar levels of noise. Cumulative noise pollution is
expected to be SMALL and mitigation is not warranted.

10.5S.2.6 Radiological
STP 3 & 4 will release small quantities of radioactivity to the environment through both
permissible liquid and gaseous releases. As stated in Subsection 5.4.5, the
occupational radiation dose from STP 3 & 4 (including outages) is expected to be 197.8
person-rem. For 2005, a two-unit outage year representative of maximum annual
exposure, the collective radiation dose to workers at STP 1 & 2 was 248 person-rem.
The 2003 and 2004 doses to these workers were 143 and 120 person-rem, for a 3-year
average of 170 person-rem. The cumulative occupational dose from the four units
would be SMALL and will not warrant mitigation.
The calculated dose to a hypothetical maximally exposed individual member of the
public from STP 1 & 2 in 2005 was 0.012 millirem. The conservative (maximum)
estimated dose to the maximally exposed individual from STP 3 & 4 is 5.70 millirem
per year. Therefore, if the same hypothetical individual was the maximally exposed
individual to all STP units, the total annual dose will be 5.71 millirem per year. The
regulatory limit in 40 CFR Part 190 for exposure to an offsite member of the public is
25 millirem per year. Cumulative impacts to the maximally exposed individual from all
four units will be SMALL and will not warrant mitigation.
The fuel cycle specific to STP 3 & 4 will contribute to the cumulative impacts of fuel
production, storage and disposal of all nuclear units in the United States, but the
cumulative impacts of the fuel cycle for STP 1 & 2 are SMALL and the addition of the
impacts of STP 3 & 4 will not change that conclusion. Fuel and waste transportation
impacts from STP 3 & 4 also will be SMALL, and will not significantly increase the
cumulative impacts of transportation of all nuclear reactor fuel.

10.5S.3 Conclusions
In conclusion, the impacts of construction and operation of STP 3 & 4 will not be
significantly cumulative with the impacts of the operation of STP 1 & 2 and other
existing or planned activities in the vicinity or the region.
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