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SUMMARY AND CONCLUSIONS

This Environmental Statement was prepared by the U.S. Nuclear Regulatory Commission, Division
of Reactor Licensing.

1.
2.

This action is administrative.

The proposed action is the issuance of a construction permit to the Houston Lighting and
Power Company, acting as Project Manager on behalf of itself, the City Public Service

Board of San Antonio, Central Power and Light Company, and the City of Austin, for the con-
struction of the South Texas Project (STP) Units 1 and 2, Tocated in Matagorda County,
Texas (Docket Nos. STN 50-498 and 50-499).

The plant will employ two identical pressurized water reactors to produce up to approxi-
mately 3800 megawatts thermal (MWt) each. A steam turbine generator will use this heat to
provide 1250 Mde (net) of electrical power capacity per unit. The exhaust steam will be
cooled by the flow of water in a closed-cycle system incorporating an off-stream cooling
lake utilizing makeup water from the Colorado River. Blowdown from the cooling lake will
be discharged into the Colorado River.

Summary of environmental impact and adverse effects:

a. A total of 12,352 acres will be utilized for the STP site. Construction-related
activities on the site will disturb about 610 acres, not including the 7310 acres of
land inundated by the STP cooling lake and embankments, which will be constructed in
conjunction with the project (Sect. 4.1).

b. Approximately 400 miles of transmission-line corridors will require about 5685 acres of
land for the rights-of-way (Sect. 3.8).

L}
c. An access road and a railroad spur will affect about 60 acres. Farm to Market Road 521
will be rerouted north around the STP exclusion area (Sects. 4.1.4 and 4.1.5).

d. Plant construction will involve extensive community impacts. Two families will be
displaced from the site. Traffic on local roads will increase due to construction and
commuting activities. The influx of construction workers' families (2100 peak work
force) is expected to cause no major housing or school problems. There will be a
demand for increased services in Matagorda County (Sect. 4.4).

e. The total flow of circulating water will be 4044 cfs, which will be taken from and
returned to the STP cooling Take. The STP cooling lake will receive an average of
54,000 acre-ft/year (102,000 acre-ft/year maximum) of unappropriated water from the
Colorado River. The consumptive use of water from the Colorado River will amount to
about 2.6% of the river's average annual historical flow. Direct rainfall will contrib-
ute, on the average, 25,000 acre-ft/year. Cooling lake blowdown will increase the
Colorado River total dissolved solids concentration incrementally by about 460 ppm.

The thermal alterations and increases in total dissolved solids concentrations will not
significantly affect the aquatic productivity of the Colorado River (Sect. 5.3).

f. Operation of the STP cooling lake makeup station will be conditioned to reduce entrain-

ment losses of ichthyoplankton and crustacean larvae to acceptable levels (Sect. 5.5.2.1.1).

g. The proposed plan to alter Little Robbins Slough and the resultant 65% reduction in the
watershed supplying freshwater inflow to the upper marsh may cause the displacement of

numerous freshwater species and reduce its desirability as a nursery for estuarine-dependent
organisms. Studies to determine the need for freshwater makeup will be required (Sect. 4.3).

h. The risk associated with accidental radiation exposure is very low (Sect. 7).

i. No significant environmental impacts are anticipated from normal operational releases
of radioactive materials. The estimated dose to the offsite population within 50 miles
from operation of the project is 6.67 man-rems/year, less than the normal fluctuations in
the 33,000 man-rems/year natural background dose this population now receives (Sect. 5.4).
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Principal alternatives considered:

a. Purchase of power

b. Alternative energy systems

c. Alternative sites

d. Alternative heat dissipation methods

The following Federal, State, and local agencies were asked to comment on this
Environment Statement:

Advisory Council on Historic Preservation
Department of Agriculture

Department of the Army, Corps of Engineers
Department of Commerce

Department of Health, Education and Welfare
Department of Housing and Urban Development
Department of the Interior

Department of Transportation

Environmental Protection Agency

Federal Power Commission

0ffice of the Governor, State of Texas
County Judge, Matagorda County

The following organizations submitted comments on the Draft Environmental Statement, which was
published in November 1974:

Department of Agriculture (AGR)

Department of the Army, Corps of Engineers (ARM)
Department of Commerce (DOC)

Department of Health, Education and Welfare (HEW)
Department of the Interior (INT)

Department of Transportation (DOT), U.S. Coast Guard
Environmental Protection Agency (EPA)

Federal Power Commission (FPC)

Office of the Governor, State of Texas (TEX)
Houston Lighting and Power (HLP)

Sierra Club (SC)

Advisory Council on Historic Preservation (ACHP)
Triangle Cattle Company (TCC)

Southern Methodist University (SMU)

Copies of these comments are in Appendix A of this Final Environmental Statement. The staff has
considered these comments and the responses are located in Sect. 11.

6.

This Environmental Statement was made available to the public, to the Council on Environmental
Quality, and to other specified agencies in November 1974.

On the basis of the analysis and evaluation set forth in this statement, after weighing

the environmental, economic, technical, and other benefits of the South Texas Project
against environmental and other costs and considering available alternatives, the staff
concluded that the action called for under the National Environmental Policy Act of 1969
(NEPA) and 10 CFR Part 51 is the issuance of construction permits for the facilities subject
to the following limitations for the protection of the environment:

a. The applicant shall take the necessary mitigating actions, including those summarized
in Sect. 4.5 of this Environmental Statement, during construction of the plant and
associated transmission lines to avoid unnecessary adverse environmental impacts from
construction activities.

b. In addition to the preoperational monitoring programs described in Sect. 6.1 of the
Environmental Report, with amendments, the staff recommendations included in Sect. 6.1
of this document shall be followed. These monitoring programs shall include the
following special studies:
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(1) A study program, as outlined in Sects. 5.5.2.1.1 and 6.1.3.2,will be
implemented to obtain data necessary to assess the potential significance of
the loss of ichthyoplankton and crustacean larvae through entrainment.

(2) A study program, as outlined in Sect. 6.1.3.2, shall be implemented to obtain
the data necessary to assess the value of Little Robbins Slough as a nursery.
Construction activities shall be limited so as not to reduce the watershed
and freshwater inflow to Little Robbins Slough until after December 1, 1975.
After December 1, 1975, construction activities shall be performed so as to
minimize watershed removal until completion of the study program.

The turbine building liquid releases shall be continuously monitored as specified
in 10 CFR Part 50, Appendix A, Criteria ilo. 64.

Before engaging in a construction activity not evaluated by the Commission, the
applicant will prepare and record an environmental evaluation of such activity.
when the evaluation indicates that such activity may result in a significant
adverse environmental impact that was not evaluated, or that is significantly
greater than that evaluated in this Environmental Statement, the applicant shall
provide a written evaluation of such activities and obtain prior approval of the
Director of Reactor Licensing for the activities.

The applicant shall establish a control program which shall include written pro-
cedures and instructions to control all construction activities as prescribed
herein and shall provide for periodic management audits to determine the adequacy
of implementation of environmental conditions. The applicant shall maintain
sufficient records to furnish evidence of compliance with all the environmental
conditions herein.

If unexpected harmful effects or evidence of irreversible damage are detected
during facility construction, the applicant shall provide to the staff an accept-
able analysis of the problem and a plan of action to eliminate or significantly
reduce the harmful effects or damage.
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FOREWORD

This Environmental Statement was prepared by the U.S. Nuclear Regulatory Commission, Division of
Reactor Licensing (staff), in accordance with the Commission's regulation 10 CFR 51, which
implements the requirements of the Wational Environmental Policy Act of 1969 (NEPA).

The NEPA states, among other things, that it is the continuing responsibility of the Federal
Government to use all practicable means, consistent with other essential considerations of
national policy, to improve and coordinate Federal plans, functions, programs, and resources to
the end that the Nation may:

. Fulfill the responsibilities of each generation as trustee of the environment for
succeeding generations.

. Assure for all Americans safe, healthful, productive, and aesthetically and cultur-
ally pleasing surroundings.

. Attain the widest range of beneficial uses of the environment without degradation,
risk to health or safety, or other undesirable and unintended consequences.

. Preserve important historic, cultural, and natural aspects of our national heritage,
and maintain, wherever possible, an environment which supports diversity and variety
of individual choice.

. Achieve a balance between population and resource use which will permit high stand-
ards of living and a wide sharing of 1ife's amenities.

. Enhance the quality of renewable resources and approach the maximum attainable re-
cycling of depletable resources.

Further, with respect to major Federal actions significantly affecting the quality of the human
environment, Section 102(2)(C) of the NEPA calls for preparation of a detailed Statement on:

(i) The environmental impact of the proposed action,

(ii) any adverse environmental effects which cannot be avoided should the proposal be
implemented,

(iii) alternatives to the proposed action,

(iv) the relationship between local short-term uses of man's environment and the maintenance
and enhancement of long-term productivity, and

(v) any irreversible and irretrievable commitments of resources which would be involved
in the proposed action should it be implemented.

Pursuant to 10 CFR 51, the NRC Division of Reactor Licensing prepares a detailed Statement on the
foregoing considerations with respect to each application for a construction permit or full-power
operating license for a nuclear power reactor.

When application is made for a construction permit or a full-power operating license, the appli-
cant submits an environmental report to the NRC. In conducting the required NEPA review, the
staff meets with the applicant to discuss items of information in the environmental report, to
seek new information from the applicant that might be needed for an adequate assessment, and
generally to ensure that the staff has a thorough understanding of the proposed project. In
addition, the staff seeks information from other sources that will assist in the evaluation and
visits and inspects the project site and surrounding vicinity. Members of the staff may meet
with State and local officials who are charged with protecting State and local interests. On
the basis of all the foregoing, and other such activities or inquiries as are deemed useful and
appropriate, the staff makes an independent assessment of the considerations specified in Section
102(2)(C) of the NEPA and 10 CFR 51.
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This evaluation leads to the publication of a Draft Environmental Statement, prepared by the
Division of Reactor Licensing, which is then circulated to Federal, State, and local governmental
agencies for comment. Interested persons are also invited to comment on the Draft Statement.

After receipt and consideration of comments on the Draft Statement, the staff prepares a Final
Environmental Statement, which includes a discussion of questions and objections raised by the
comments and the disposition thereof; a final benefit-cost analysis, which considers and balances
the environmental effects of the facility and the alternatives available for reducing or avoiding
adverse environmental effects with the environmental, economic, technical, and other benefits of
the facility; and a conclusion as to whether - after the environmental, economic, technical, and
other benefits are weighed against environmental costs and after available alternatives have been
considered - the action called for, with respect to environmental issues, is the issuance or
denial of the proposed permit or license or its appropriate conditioning to protect environmental
values.

Single copies of this Statement may be obtained by writing the Director of the Division of
Reactor Licensing, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555. James A. Long III
is the NRC Environmental Project Manager for this Statement. He may be contacted (301-443-6980)
if there are questions regarding the contents of this Statement.

Effective January 19, 1975, activities under the U.S. Atomic Energy Commission regulatory program
were assumed by the U.S. Nuclear Regulatory Commission in accordance with the Energy Reorganiza-
tion Act of 1974, Any references to the Atomic Energy Commission (AEC) contained herein should
be interpreted as Nuclear Regulatory Commission (NRC).
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1. INTRODUCTION

1.1 THE PROPOSED PROJECT

Pursuant to the Atomic Energy Act of 1954, as amended, and the Commission's Regulations in Title
10, Code of Federal Regulations, an application was filed by Houston Lighting and Power Company
(HL&P), acting as Project Manager on behalf of itself, the Central Power and Light Company (CPL),
the City of San Antonio, and the City of Austin (hereinafter collectively referred to as the
applicant) for a construction permit to build two pressurized-water nuclear reactors designated
as the South Texas Project (STP) Units 1 and 2 (Docket Nos. 50-498 and 50-499), each of which

is designed for initial operation at approximately 3800 megawatts thermal (MWt) with a nominal
gross electrical output of about 1250 MW. The proposed facility is to be located on the appli-
cant's site in Matagorda County, Texas, approximately 12 miles south of Bay City on the west side
of the Colorado River.

Regulation 10 CFR 51 requires that the Director of Nuclear Reactor Regulation, or his designee,
analyze the Environmental Report submitted by the applicant and prepare a detailed statement of
environmental considerations. It is within this framework that this Environmental Statement
related to the construction of the South Texas Project (STP) has been prepared by the Division of
Reactor Licensing (staff) of the U.S. Nuclear Regulatory Commission.

Major documents used in the preparation of this statement were the applicant's Environmental
Report (ER),! Preliminary Safety Analysis Report (PSAR),2 and supplements thereto issued for
South Texas Project. Independent calculations and sources of information were also used as a
basis for the assessment of environmental impact. In addition, some of the information was
gained from visits by the staff to the South Texas Project site and surrounding areas in June and
August 1974. Although data from all of these sources were examined by the staff in making its
assessments, only brief summaries of the most pertinent data are given in this statement. To
avoid repetition, the staff has provided references to the sources of detailed information, much
of which is found in the applicant's Environmental Report.

As a part of its safety evaluation leading to the issuance of construction permits and operating
licenses, the Commission makes a detailed evaluation of the applicant's plans and facilities for
minimizing and controlling the release of radioactive materials under both normal conditions and
potential accident conditions, including the effects of natural phenomena on the facility. In-
asmuch as these aspects are considered fully in other documents, only the salient features that
bear directly on the anticipated environmental effects are repeated in this environmental state-
ment.

Copies of this Draft Environmental Statement and the applicant's Environmental Report (ER) are
available for public inspection at the Commission's Public Document Room, 1717 H Street, N.W.,
Washington, D.C., and in the Public Document Room at the Matagorda County Court House, Bay City,
Texas.,

1.2 STATUS OF REVIEWS AND APPROVALS
To construct the South Texas Project and related facilities, the applicant is required to apply
for and receive certain permits, licenses, and other authorizations from a number of Federal and

State agencies and, in some cases, from regional and local agencies. Certain of these permits
and licenses are listed in Table 1.1.

REFERENCES FOR SECTION 1

1. Houston Lighting and Power Company, South Texas Project, Units 1 and 2, Envirommental Report,
Docket Nos. 50-498 and 50-499, July 1, 1974, and subsequent amendments.

2. Houston Lighting and Power Company, Preliminary Safety Analysis Report, South Texas Project,
Units 1 and 2, Docket Nos. 50-498 and 499, July 1, 1974, and subsequent amendments.
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Table 1.1. Federal, State, and local authorizations required for construction and operation

of the South Texas Project

Agency

Permit or approval

Status

Nuclear Regulatory Commission

Environmental Protection Agency

U. S. Army Corps of Engineers

Texas Water Rights Commission

Texas Water Quality Board

Texas Highway Department

Texas Air Control Board

Federal

Construction permit
Operating license

Permit for waste discharges

Permit for construction of the intake
and discharge structures on the Colorado
River

Permit for installation of permanent pilings
on navigable waters (Colorado River)

State

Permit for appropriation and diversion of

water from the Colorado River
Permit for construction of the intake

and discharge structures on the Colorado

River

Permit for sanitary waste disposal
Permit for return of blowdown to the

Colorado River

Permit for construction and operation of
sanitary treatment facilities

Section 401 FWPCA Certification

Permits as necessary for the rerouting
of FM 521

Permits for release of gaseous
effluents into the atmosphere

Docketed July 1974
Future

Future

Future

Approved Nov. 14, 1973

Submitted Jan. 2, 1974

Submitted Jan. 2, 1974

Future
Future

Future

Submitted Jan. 27, 1975

Future

Future




2. THE SITE

2.1 SITE LOCATION

The applicant plans to locate the South Texas Project (STP), Units 1 and 2, 1in sparsely populated
and essentially rural Matagorda County, Texas. The proposed project is to be located approxi-
mately 12 miles south of Bay City on the west side of the Colorado River. The location of Unit

7 will be longitude 96°02'53" west, latitude 28°47'42" north; Unit 2 will be Tocated at longitude
96°03'00" west, latitude 28°47'42" north. Figure 2.1 shows the general area within 50 miles of
the proposed plant site. The site area, illustrated by the site development plan in Fig. 2.2
consists of approximately 12,352 acres. The local relief of the area is characterized by gen-
erally flat land, approximately 23 ft above mean sea level. The west branch of the Colorado
River flows through the site boundary as well as several sloughs, one of which feeds Kelly Lake,
a 34.4-acre water body in the northeast corner of the site. The site and its immediate environs
fall within the Coastal Prairie, which extends as a broad band parallel to the Texas Gulf Coast.

The nearest commercial airport with scheduled passenger service is the Victoria County Airport,
in Victoria, Texas. There are 20 small runways in use within 10 miles of the site to support
crop-dusting operations. The nearest pipeline is a 16-in. natural-gas Tine 2.1 miles WNW from
the plant.

There are 4 roadways within 5 miles of the site. The nearest road is the Farm to Market Road
(FM) 521, about 0.75 mile south of the reactor building. The portion of FM 521 passing through
the site will be rerouted north around the exclusion area. Farm to Market Roads 1095, 3057, and
2668 are located 4.5 miles west, 4.5 miles NNE, and 4.8 miles ENE respectively. The nearest
railroad lines belong to the Santa Fe and the Missouri Pacific Companies and are located 7 miles
east and 7 miles north respectively.

2.2 REGIONAL DEMOGRAPHY, LAND USE, AND WATER USE

2.2.1 Regional demography

The State of Texas increased in population between 1960 and 1970 at a faster rate than the popu-
Jation of the United States (16.9% vs 13.3%). However, the growth rate of this period for Texas
was the second lowest since data have been available beginning in 1850. There was only a 10.1%
increase during the 1930-1940 period. Between 1960 and 1970 the population increased 24.1% in
the urban areas and decreased by 4.9% in the rural areas.

Towns and cities within 50 miles of the STP site are shown in Fig. 2.1. The estimated 1970 popu-
lation within 10 miles of the site was 3025 persons; within 5 miles, it was 217 persons. The
closest incorporated communities are Bay City and Palacios, both of which 1lie beyond the 10-mile
radius. Matagorda, an unincorporated community, is about 8 miles southeast of the plant. Two
residential developments, Selkirk Island and Exotic Isle, are approximately 4 miles from the
plant to the southeast. Together, the developments represent 367 homes or retirement sites
scheduled to reach completion by 1980. Communities with a population of 1000 or more in 1970,
within 50 miles of the site, are given in Table 2.1. Table 2.2 shows the present and projected
populations within the 5-, 10-, and 50-mile radii. Additional details and sector population
projections are presented in the ER, Sect. 2.2.

The nearest permanently occupied residence is 2.8 miles WSW of the plant Nearby schools are the
Tidehaven High School (8 miles NNW), the Tidehaven Intermediate School (8.5 miles NNW), both
located in Elmaton, Texas, and the Matagorda Elementary School (8 miles SE) in Matagorda, Texas.
The combined 1972-1973 enrollment of these schools was 420 students.

The only hospital facilities within the county are Matagorda General Hospital located in Bay City
and Wagner General Hospital in Palacios. The Matagorda General Hospital has three surgical rooms,
136 beds, and a 29-bed convalescent-nursing center. Also located in Bay City is the Bay Villa
Convalescent Home with a 106-bed capacity. Wagner General Hospital in Palacios has a 43-bed
capacity.

2-1



“l-1"2 614 Y43 :3JUN0S -303f04d SexdL yinos ayy Buipunoauns uoibsy Lz B4

A Awnog
spRosIRY At

uonejndod 0QQ’GZ 19A0
sumoy i0j Aiepunoq e3eiodio)

Asspunog Awnod
10duty 931A10S POINPOYDS X
oBejIIA 10 ‘umo] ‘AuD ()

1ees Aunop ®

v 3NOZ

2-2

S100W EVL'PLE L83 M ..00.£0.96
s1010W 612'699 881 EN N ..2v.iv.82
Z LINA z LINN

s1010W 9ZL'LSL 88L3 M .£5.20.96
S0 LYL'699 88L EN N .2v.Lv.82
L LINN L LINN

WL'N SILVNIGHOOD LINVd

Aa)) uoneoo

ALNNOD vAHOOVIVW

L s
\\\.\; Do T
& oy

0l¥-S3




2-3

=12 "Bid “YySd :904nos -ue|d juawdo|ansp dlLs z°Z B4

= -]

A 3INN3did NMOaMOTE ERIN) 0 S0 ]
// TINNVHD 398VHISIA AVMI IS ~—mmm e
e l'\/, -7, \\\|||I|,/.|Il||
o , 1 -
% \ (5~ INIWINVEW3

O
S S \\ \
Q S31LIMI2v4 NMOQ
Q -M018 '8 AVM1IdS I f/
ﬁ g
S (—
M ™

A |
, : , 1
> ] N (3 “
< . TINNVHO - > !
n M NOILVINDYID \ \ 2 \
JUVHM 8 dINS ~\ \ / N * — | __l/ HONOTS SNIBA0Y
394v8 i 34N1ONY1S 3948VHISIQ — = 371117 431v2013y
J / W3 LM ANV = hzus_xzqm_sm __
NOLLULS dWNd /X 3NI13did \ /\ Q _
dNINVN - N »\ dN3IXvN // \ i < \ \ \
\ ===k N |
\, // = \_
| VR LN // \ ﬁ.m \ 7\
, 1
\ QVOY INVH ANVIH" SUNLONNLS INYLNT - 3 ! ou_%.:wmw\wmw%:uz
Iyr78 HILUM ONILVINOHIO N i —a v
A0 ST

N

- L\>m<oz:om_ Vv3¥V NOISNTIX3
J _ SNIavY ¥313IWN 2161

3¥N1ONYLS 39HVHISIA ~- 3INIT TTH NOT
ISERAZ Oz_._.q.,_Dum_u M/d 3INIT NOISSIW
-SNVYL 30IM +-001

Qv0oy SS320V LNV d
d31N3D mmOh_m_>

. . anod* f / -
= S " ONIM00D | VA J~1zsn3 _J T
0JSVI3A OL M/4 3NN AVILN3SS3 ou._.dGOJum_ S
NOISSINSNVYL 3GIM 43-001 | \ TR
] S — |
-— - 4/
Y3MOL vII90T1040313NW SLINIT AL¥3dO¥d NN

> ONVA3INVA OL
dNdS QvodIvY —=] M/4 3INIT NOISSIN
ISNVYL 30IM H-0lp

¥96¢-53



2-4

Table 2.1. Communities with a population of 1000 or more

in 1970 within 50 miles of the site

Community Population Distance from Direction
(1970) site (miles)

Bay City 11,733 12 NNE
Palacios 3,642 12 Wwsw
Van Vleck 1,051 19 NNE
Sweeney 3,191 26 NE
El Campo South 1,880 30 NNW
Ganado 1,640 33 WNW
Point Comfort 1,446 33 wWsSw
Brazoria 1,681 35 ENE
West Columbia 3,335 35 NE
Port Lavaca 10,491 37 WSW
Wharton 7,881 37 N
Edna 5,332 39 WNW
Jones Creek 1,268 39 ENE
Lake Jackson 13,376 42 ENE
Richwood 1,452 42 ENE
Clute 6,023 44 ENE
Freeport 11,997 45 ENE
Needville 1,024 45 NNE
Angleton 9,770 46 NE
Angleton South 1,017 a7 NE
Seadrift 1,092 48 WsSwW

Source: ER, Table 2.2-1.

Table 2.2. Present and projected populations in the
region surrounding the plant

Year 0—-5 miles 0—10 miles 0-—50 miles
1970 217 3,025 176,239
1980 1,159 4,376 263,688
1990 1,208 5,028 441,609
2000 1,255 5,628 589,727
2010 1,293 6,219 708,448
2020 1,332 6,759 795,975
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At present there are no developed public recreation facilities along the Colorado River between
Bay City and Matagorda. There are no State or Federal wildlife reserves along the river in the
site vicinity, although duck and geese are prevalent near the Gulf, resulting in some hunting
activity along the lower reaches of the river.

The only major industry in the area is the Celanese Chemical Company which employs between 400
and 500 workers and is located approximately 5 miles NNE of the site.

2.2.2 Land use

Agriculture is the most important industry in Matagorda County. According to the 1969 Census of
Agriculture, approximately 106,000 acres of the total 740,736 acres in the county are in harvested
cropland. Of this acreage, about 57,000 are irrigated. Crop production includes rice, grain,
sorghum, corn, cotton, turf grass, and soybeans. Rice is the largest crop grown, making Matagorda
County the third largest rice producing county in Texas. The income attributable solely to rice
is in excess of $26,000,000 annually.

The beef cattle industry utilizes a large area in the county and is the second most important
agricultural enterprise with an income exceeding $6,000,000 each year. Beef cattle are the only
livestock of economic value Tocated near the proposed STP. There are six ranches with approxi-
mately 3600 head of cattle (total) within 10 miles of the site. There are no. dairies within 10
miles, and there are no known cows or goats which produce milk for human consumption within 5
miles of the site.

2.2.3 MWater use

Present water use in the area is primarily for domestic, irrigation, and livestock purposes.

2.2.3.1 Groundwater

Essentially all irrigation, industrial, public, and municipal and drilling supply groundwater
comes from a deep aquifer. There are no riverbank wells within the environs of the proposed site
(ER, Table 2.2-4).

2.2.3.2 Surface water

A11 potential surface water users in Texas must file for permission with the Texas Water Rights
Commission. A summary of the applications, claims, and certified filings for surface water use
in the environs of the STP is presented in the ER, Table 2.2-5.

The applicant has filed for a permit from the Texas Water Rights Commission to divert unappro-
priated water from the Colorado River at a rate of 102,000 acre-ft/year. This water will be used
initially to fill and then, during the operating 1ife of the plant, as makeup for the 187,000
acre-ft cooling lake and the 342 acre-ft essential cooling pond.

2.3 HISTORICAL AND ARCHAEOLOGICAL SITES AND NATURAL LANDMARKS

2.3.1 Historic sites and natural landmarks

A review of the National Register of Historic Places and the National Registry of Natural
Landmarks has shown no listings for historic structures or places within 5 miles of the proposed
STP, or as being endangered by the primary or alternate transmission-line corridors. The Texas
State Historical Preservation Coordinator states that no sites in the STP area are listed on or
are under consideration as nominations for the National Register of Historiec Places (Appendix
C).

2.3.2 Archaeological sites

The archaeological potential of the STP area and transmission-line corridors was assessed in a
study by the Texas Archaeological Survey and the University of Texas at Austin. The report on
archaeological investigations of the site area states that "with the careful application of
standard archaeological survey field techniques no archaeological sites or features could be
isolated" (ER, Sect. 2.3.2).
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2.4 GEOLOGY AND SEISMOLOGY

2.4.1 Geology

The site is situated on the Gulf Coastal Plain section of the Coastal Plain Physiographic Province.
This physiographic province lies within the Coastal Plain Tectonic Province. The site vicinity

is underlain by four Pleistocene formations, namely the Beaumont (250- to 1400-ft thick), the
Montgomery (40- to 80-ft thick), the Bentley (400- to 1000-ft thick), and the Willis (80- to 85-ft
thick). The Pliocene Goliad formation (840- to 1050-ft thick) is beneath the Willis. Estimates
vary, but as much as 45,000 ft of sediments may overlie pre-Mesozoic basement rock in the site
area. The Beaumont formation contains some water-bearing sand beds.

The project site covers 12,352 acres and borders the west bank of the Colorado River. The site

has less than 15 ft of relief in the 4.25 miles from the northern to the southern boundary. The
plant grade is at an elevation of approximately 30 ft MSL. The plant site area is approximately
40 ft higher than the present Colorado River channel bottom.

Small mounds (pimple mounds) are present in the project site area and vicinity and at many other
areas of the West Gulf Coastal Plain. The mounds are approximately 2 ft high, round or ellipti-
cal, and 50 ft or less in diameter. Most pimple mounds have been modified by plowing. These
mounds are a product of deposition and subsequent erosion during river flood stages in the
geologic past.

2.4.2 Seismology

The Gulf Coast of Texas is a relatively inactive seismic area. Faults within the Coastal Plain
are characterized as growth faults whose activity results in "creep" as opposed to the more severe
ground movements usually associated with seismic activity on tectonic faults. Seismic reflection
surveys reveal little evidence of faulting in the immediate vicinity of the site. If faults do
occur beneath the site area, there is apparently no indication that they extend upward closer

than 6000 ft below the ground surface.

2.5 HYDROLOGY
2.5.1 Surface waters
2.5.1.1 Colorado River

The Colorado River flows along the easterly side of the plant site and is a navigable channel

from its mouth at the Gulf of Mexico to about 23 river miles upstream. A number of dams are
located on the river, which is about 890 miles long from its origin in New Mexico to the Gulf.

One of these dams, Mansfield Dam, has the largest impoundment, Lake Travis. All major tributaries
are above Lake Travis and are regulated by dams.

Flow rates vary over a large range. The average flow rate at Bay City, Texas, approximately 16
miles upstream from the site, was 2353 cfs based on records from 1948 to 1970. Maximum recorded
daily flow was 84,100 cfs. The 7-day 10-year Tow flow was 1.0 cfs.

The Tower reaches of the Colorado River up to 32 river miles from the Gulf of Mexico are tidal.
The mean tidal range at the mouth is 0.5 ft and is diurnal. Water will be pumped from the
Colorado River to the proposed cooling lake in accordance with a permit for which application has
been made to the Texas Water Rights Commission.

2.5.1.2 O0ther hydrologic features

Freshwater

The only drainage structure of an appreciable size other than the Colorado River is Little Robbins
Slough, which has a drainage area of 23,480 acres. A portion of the slough will be inundated by
the cooling lake. This portion will be rerouted along the west embankment of the lake. Several
small irrigation canals supply water for agriculture outside the site boundary.

Salt water

The three saltwater features near the STP site are the Gulf Intracoastal Waterway (GIWW),
Matagorda Bay, and the Gulf of Mexico.



2-7

The Gulf Intracoastal Waterway is a shallow-draft navigational waterway stretching from Apalachee
Bay, Florida, to Brownsville, Texas. The waterway crosses the Colorado River 6.5 miles downstream
from the site. Matagorda Bay is a shallow estuarine bay of about 300 sq miles. The Colorado
River divides the bay, crossing to the Gulf of Mexico over a land bridge. Part of the Colorado
River flows into Matagorda Bay via Parker's Cut.

2.5.2 Groundwater hydrology

The principle groundwater source in the STP site is the Gulf Coast aquifer. The aquifer consists
of a shallow and a deep zone separated by an impervious layer 200-ft thick near the plant site.
The deep aquifer is highly developed because of its good quality. Extensive pumping has caused
reversal of groundwater gradients in some areas causing the saltwater—freshwater interface to
move inland. However, this does not appear to be a problem at the STP site area.

Groundwater flow in the two aquifer layers is completely different. Water in the shallow aquifer
zone flows to the southeast at approximately 15 ft/year, while water in the deep aquifer zone
flows to the west at about 45 ft/year.

The deep aquifer zone is recharged from precipitation and stream percolation at least 8 to 10
miles beyond the northern boundary of Matagorda County — well away from the site. The shallow
aquifer zone also does not appear to be recharged from sources within or to the south of the STP
site.

2.5.3 Water quality

The United States Geological Survey (USGS) and the Texas Water Quality Board have been collecting
water quality data on the lower Colorado River since September 1967. The applicant has given
both information on the sampling locations (ER, Fig. 2.5-9) and the USGS data (ER, Tables 2.5-3
through 2.5-9). There is evidence of a saltwater wedge, which normally reaches 22.5 miles up-
stream of the Gulf. The wedge can reach a maximum of 32 miles upstream during periods of Tow
flow or can be absent entirely during periods of heavy precipitation. In the period 1961 to
1972, low and high temperatures were about 48°F and 85°F respectively (ER, Fig. 2.5.11).

Groundwater quality is different in the shallow and deep aquifer zones. The deep aquifer above
900 ft, referenced to ground surface, is of good quality and is generally acceptable for irriga-
tion and domestic and industrial use; the water below 900 ft is mineralized and unacceptable for
these uses. Heavy pumping has caused saltwater intrusion into the deep aquifer in shoreline
areas of the Gulf. Water quality can be rated as marginal to poor in the shallow aquifer and
deteriorates closer to shore. Well water from the shallow aquifer was found to be alkaline and
generally hard (ER, Tables 2.5-25, 26, and 27).

2.6 METEOQROLOGY

2.6.1 Regional climatology

Because the STP site is located in the flat coastal plains of Southern Texas about 15 miles from
the Gulf of Mexico, the climate is predominantly humid subtropical, influenced during much of the
year by the anticyclonic circulation of the Azores-Bermuda high pressure system. Winters are
generally short and mild, with an occasional incursion of continental polar air bringing cooler
temperatures and northwest winds. Summers are long, hot, and humid, with maritime tropical air
masses predominating over the area.

2.6.2 Local meteorology

Climatological data from Victoria (about 60 miles west of the site), Galveston (about 75 miles
east-northeast of the site), Houston (about 70 miles northeast of the site), available data from
Allens Creek Nuclear Generating Station (about 60 miles north of the site), available onsite data,
and additional climatological information presented in the applicant's Environmental Report,

Sect. 2.6, have been considered in assessing the local meteorological characteristics of the site.

Mean monthly temperatures at the site may be expected to range from about 55°F in January to about
83°F in July and August.l™* The record maximum temperature in the area was 110°F, reported at
Victoria in July 1939;3 the record minimum temperature in the area was 8°F, reported at Galveston
in February 1899.2
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Annual average precipitation in the site area ranges from about 36 in. at Victoria® to about 46
in. at Houston! with most stations in the site area averaging around 42 to 43 in.l1™% Precip-
itation is well distributed throughout the year. The maximum 24 hr rainfall in the area was
14.35 in. reported at Galveston in July 1900.2 Snowfall is generally negligible in the area,
although 15.4 in. fell in a 24-hr period at Galveston in February 1895.2

Relative humidity is generally high throughout the year, averaging about 75% in the area.l Heavy
fog occurs frequently in the site area. Victoria experiences fog about 40 days per year, predom-
inantly during the winter months.

The applicant has presented one full year of onsite wind data from the 10-m Tevel for the

period July 20, 1973 through July 20, 1974.5 These data indicate prevailing winds from the
southeast, south-southeast, and south occur about 44% of the time. Wind data from the 10-m level
have also been presented from Allens Creek (October 1972 through September 1973), Corpus Christi
(March 1955 through September 1960), and Victoria (September 1953 through August 1958), and from
about the 140-ft level at Galveston (October 1958 through September 1963.% Prevailing winds from
the southeast, south-southeast, and south at the NWS station in the area are: 44.6% at Corpus
Christi, 33% at Victoria, and 37% at Galveston. Mean wind speeds range from about 8 mph at Allens
Creek to about 14 mph at Corpus Christi. Average wind speeds for the period July 20, 1973 through
July 20, 1974 of concurrent data at Victoria and the STP site are 10.3 and 10.7 mph respectively.
Figures 2.3 and 2.4 show the onsite wind rose at the 33- and 195-ft levels, respectively, for the
period July 20, 1973 through July 20, 1974.

2.6.3 Severe weather

Types of severe weather expected in this area are thunderstorms, tornadoes, and hurricanes. As

a result of circulation patterns that bring warm, moist, unstable air from the Guif of Mexico

in all months of the year, thunderstorms can be expected in all months. At Houston, thunderstorms
can be expected about 59 days annually.l

Since the STP site is located near the center of a two-degree latitude-longitude square, tornado
occurrences were examined for the two-degree square. During the period 1955-1967, 138 tornadoes
were reported in this two-degree square, giving a mean annual tornado frequency of 2.7 for a
comparable one-degree square containing the site.® The computed recurrence interval for a tornado
at the plant site is 550 years.”

In the period 1871-1971, about 36 tropical storms, hurricanes, and depressions passed within 50
miles of the site.8 The “fastest mile" wind speed reported at Galveston was 100 mph in September
1900.2 In the period 1963-1970, there were about four atmospheric stagnation cases totalling
about 16 days.?

2.7 ECOLOGY OF THE SITE AND ENVIRONS

2.7.1 Terrestrial ecology

2.7.1.1 Soils

Soils of the STP site belong to three major groups: the Lake Charles-Bernard-Midland, the Edna-
Katy-Telferner, and the Miller-Norwood-Pledger-Associations (Ref. 10, Tables 1-3 and 1-80, and
Fig. 1-4). The site soils are quite fertile and with abundant water and mild climate result

in a high agricultural potential.

2.7.1.2 Producers

A summary of land classification units and plant communities of the site is presented in Appendix
B, Table 1, and a vegetation map is given in Fig. 2.5. The site area is heavily cultivated, with
only 25% remaining in natural plant communities. Ricelands occupy 30% of the site, with rice
comprising an important cash cro?. Rice farming accounts for over 50% of the use of croplands
developed from coastal prairies.!l The ricelands presently provide favorable habitat for many
wetland game species. Two distinct natural plant associations are present over the remaining
onsite acreage: coastal prairie and southern floodplain forest. Rare and endangered species

and those restricted to a single plant association whose range overlaps the site are listed in
Appendix B, Table 2.

A summary of the types of plant communities found in the coastal prairies (Bluestem-Sacahuista
prairie) of the site is presented in Appendix B, Table 1. Principal climax plants are tall bunch
grasses such as big bluestem, seacoast bluestem, and coast sacahuista. Much of the coastal prai-
rie is being invaded by mesquite and Tlive oak.
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Southern floodplain forest is typically swamp and Bayou forest which occurs along the Colorado
River and along stream margins of the southern United States. A summary of plant communities
found in the southern floodplain forest (bottomland woods) of the site is presented in Appendix

B, Table 1. The more important trees which compose this type of forest are bald cypress, swamp
tupelo, water oak, swamp hickory, sweet gum, water ash, sycamore, and blackgum. A rich understory
of small trees and shrubs is present. The understory consists of several species, including the
swamp privet, which are confined to this association. The floodplain forest communities of the
site have been greatly modified due to past cutting of trees and annual spraying with herbicides.

To the south at the site boundary and immediately adjacent to the coast, coastal marsh (southern
cordgrass prairie) is found. These marshes are complex wetlands made up of several communities:
freshwater marsh, ponds, wet meadows dominated by coastal sacahuista, salt meadows, brackish
ponds, salt marshes, and sand prairies. A preliminary listing of plant species of the upper areas
of this marsh are given in the ER, Suppl. to Amendment 1, Table 228. In general, the vegetation
changes as salinity increases. This marsh system will be discussed in more detail in Sect. 4.3.3.

2.7.1.3 Consumers

The site is included within the Texan biotic provincel? and has rich fauna comprised of a mixture
of prairie, forest, and marshland species (ER, Sect. 2.7). The floodplain forests provide nest-

ing sites for several fish-eating birds. The salt- and brackish-to-freshwater marshes along the

coast are used extensively by a rich assortment of wintering birds. This biotic province is the

wintering ground for the American migratory waterfowl of the central flyway. The most important

foods of these waterfowl are cord, spike, and saw grass.

The freshwater parts of coastal marshes just south of the site provide habitats for 41% of the
species observed by the applicant. The brackish and saltwater portion of the marsh provides
habitats for fewer species (25% of the observed fauna). This marsh system is presently used by
several rare and endangered wildlife species and provides potential habitat for several more
(Appendix B, Table 3). .
Much of the coastal prairie of this biotic province has been converted to rice production. These
ricefields are man-made freshwater marshes which are used extensively by wintering waterfowl,
waders, shorebirds, rails, and gallinules. Potential game species of the Texan biotic province
are listed in Appendix B, Table 3. A total of 41 economically important species have been ob-
served using the site or adjacent areas. Goose counts on rice fields and upland pastures of the
site ranged from a low of 3189 birds on November 12, 1973, to as high as 7200 on January 3, 1974
(ER, Table 2.7-5).

2.7.2 Aquatic ecology

Figure 2.6 shows the STP environs with respect to adjacent coastal features of Texas. A map of
the STP aquatic environs designating the applicant's sampling stations is shown in Fig. 2.7.

The aquatic environment on and adjacent to the STP site includes several complex, interrelated
subsystems which make up a large estuarine ecosystem. The important subsystems include:

(1) Robbins Slough (including both branches of Little Robbins Slough) and adjacent freshwater and
brackish marshes south to the Gulf Intracoastal Waterway (GIWW); (2) lower Colorado River;

(3) Matagorda Bay; (4) Gulf of Mexico; and (5) Gulf Intracoastal Waterway. A brief description
of these subsystems in relation to the STP site is described below.

2.7.2.1 Physical
Robbins Slough

Construction of the cooling lake will remove 65% of the Little Robbins Slough drainage area above
the site's southern boundary (Fig. 2.7).10 Approximately 7 stream miles of Little Robbins Slough
lie within the STP site boundary. Here, it resembles a sluggish creek. About 1.5 miles south

of the site, Robbins Slough widens into a large, open, estuarine marsh of approximately 4300 acres
which extends south to the GIWW. The upper reaches of the marsh are fresh water while the lower
reaches are brackish due to saltwater intrusion (ER, Suppl. to Amendment 1). At station 16,
salinity was less than 1 ppt, or virtually fresh water.
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The Colorado River

The Colorado River flows into the Gulf of Mexico 12 miles below the STP site. Tidal influences
extend as far as 32 miles upstream from the river mouth, and a saltwater wedge may move upstream
along the bottom the same distance with the maximum upstream penetration occurring during periods
of low flow. A graphic representation of the Colorado River salt wedge phenomenon is shown in
Fig. 5.9, and salinity data during the sampling period is shown in Appendix B, Table 4.

The distribution and densities of aquatic plant and animal species found in estuarine rivers are
determined in part by salinity gradients in the river; therefore, the position of the above
mentioned salt wedge has an important effect on the biological characteristics of the Colorado
River. Because the applicant's baseline study was carried out during one of the wettest years in
history (1973),10 the salt wedge and the freshwater to saltwater species distribution were prob-
ably shifted downstream further than would be expected during years of normal river flow volume.

Matagorda Bay

This 300-sq-mile bay is formed by a 45-mile-long barrier island parallel to the coastline.

Near the site, the eastern arm is divided by the Colorado River Delta, forming East Matagorda Bay
which is very shallow with depths averaging approximately 1.1 m at mean Tow water.13 Matagorda
Bay, directly to the south of the STP site, is also fairly shallow with an average depth of about
0.9 m.13 During the period March through June, 1962, salinities ranged from 17 to 30 ppt.13

Under the weather and discharge conditions existing in 1973-74, calculations yielded salinities
ranging from 1.8 to 12.9 ppt in Matagorda Bay (station 13) compared to 16.3 to 32.2 ppt in the
Gulf of Mexico (station 15; ER, Table 2.5-10). Heavy rains and river discharge may greatly

dilute bay waters, which occurred in October 1973 when salinities at station 13 dropped to 1.8 ppt.

Gulf of Mexico
During high river discharge, fresh water may flow several miles offshore before mixing completely

with Gulf waters. The Gulf is characterized by small tidal ranges with a mean diurnal tidal range
of about 0.7 ft at Matagorda Bay (ER, p. 2.5-12).

Gulf Intracoastal Waterway (GIWW)

The Gulf Intracoastal Waterway intersects the Colorado River 6.5 miles above the Gulf of Mexico.
Except in the immediate vicinity of the Colorado River, the GIWW seems more under the influence
of Matagorda Bay than the river during periods of normal river flow. Salinity of GIWW waters,
for example, generally followed the regime exhibited in Matagorda Bay rather than that in the
Colorado River. During the June through December 1973 sampling period, salinities in the GIWW
ranged from 1.1 to 16.3 ppt at station 6 near the Colorado River, and from 3.3 to 12.1 ppt at
station 9 approximately 5 miles east of the river.

2.7.2.2 Biological
Phytoplankton

Phytoplankton (and aquatic macrophytes in the marshes) are the primary producers in the aquatic
ecosystems in and near the site, and thus constitute the foundation upon which the complex food
webs of the area are built.

Sampling by the applicant at 16 different stations over a 1-year period yielded 524 taxa repre-
senting six major divisions. Densities, composition by divisions, numbers of species, and dominant
species by station and month, and a species list are given in Table B-10-9 of Ref. 10.

Generally, densities and number of species of phytoplankton were lowest in the summer, followed
by slight increases in the fall (Appendix B, Table 5). October floods resulted in a temporary
decline in densities and diversities at most stations. These parameters remained more or less
stable until February when both suddenly increased at upriver stations and remained quite high
until summer. Highest densities and number of species were observed in May at station 16 in
Little Robbins Slough.

At all of the sampling stations, diatoms usually dominated phytoplankton communities, but green
algae, blue-green algae, and dinoflagellates often achieved considerable abundance and occasional
superiority in numbers of individuals at several stations.



Zooplankton

A total of 319 species of zooplankton representing nine phyla were identified during the site
study. Protozoans (101 sp.), rotifers (75 sp.), copepods (31 sp.), and cladocerans (27 sp.)
contributed the majority of species.

Zooplankton displayed a general trend toward increasing densities and species diversity from up-
stream to downstream stations, presumably as a result of the meeting of freshwater, estuarine,
and marine species at the more saline downstream stations (ER, Sect. 2.7.2.4). Bay stations also
demonstrated relatively high densities and species diversity.13 Late spring samples yielded
highest densities at most stations followed by another Tower peak in early fall. Postlarvae of
commercially valuable brown shrimp (Penaeus aztecus) were collected in greatest numbers at mid-
river and downriver stations during May through August. The more immature stages (zoea and
megalops) of commercially valuable shrimp and crab appeared in greatest densities from February
through May. Densities were far greater at downriver stations than at upriver stations. Zoea
achieved highest densities in March, whereas megalops densities peaked in May when investigators
estimated 551 individual megalops of one crab species per cubic meter at station 11. This com-
pares with estimates of only one per cubic meter for all species at station 2 at the site of the
proposed makeup intake structure.

Ichthyoplankton

Estuarine waters in the site area serve as nursery grounds for many Gulf fish, including commer-
cial and game fishes. Eggs and larvae of largely estuarine-dependent fishes representing 59 taxa
were collected from the site area during the period June through May.l10 Relative abundance of
fish eggs and larvae at each station is presented in Appendix B, Table 6. As with other organisms
collected at this site, densities and diversity increased toward the downstream stations. Upriver
stations 1, 2, and 3 together contributed less than 1% of the total catch per unit effort of eggs
and larvae. Largest numbers of eggs and larvae occurred in fall and spring. Game and commer-
cially valuable species represented in the ichthyoplankton included croakers, menhaden, shad,
sardines, anchovies, blue and channel catfish, seatrout, drums, flounders, and soles.

Macroinvertebrates

The 36 taxa of macroinvertebrates collected during the sampling program included several species
of considerable commercial importance, particularly white shrimp, brown shrimp, and blue crab.10
Again, midriver and downriver stations exhibited the greatest number of species.

River shrimp (Macrobrachium ohione), an important forage species, dominated collections at sta-
tions 1 through 4, especially in fall and spring, but very few were collected at downriver sta-
tions. Most of the other macroinvertebrates collected were marine or estuarine (primarily shrimp
and crabs) displaying overwhelming preference for the saltier downriver and bay stations. Even
so, a few white shrimp, brown shrimp, net-clinger shrimp, and blue crabs were usually taken at
upriver stations. Another freshwater shrimp, the grass shrimp (Palaemonetes kadiakensis), domi-
nated collections in Little Robbins Slough. This station also yielded a few blue crabs, but no
other estuarine or marine macroinvertebrates. Brown shrimp occurred in greatest numbers during
middle and late spring, while white shrimp demonstrated maximum abundance during August through
November. Besides serving as important nursery grounds for gulf shrimp, the Matagorda Bay-lower
Colorado system yielded shrimp catches totaling 2,000,000 1b in 1970.10 The annual blue crab
catch from Matagorda Bay has declined in recent years from nearly 2,000,000 1b in 1962 to only
300,000 1b in 1967.10

One important inhabitant of Matagorda Bay not collected by the applicant is the eastern oyster
Crassostrea virginica. The eastern arm of the bay near the Colorado River delta is presently the
major center of oyster production near the STP site.l0

Benthic invertebrates constitute an important food supply for many juvenile and adult stages of
fish, shrimp, and crabs, including those species using the estuary as a nursery.

Due most 1ikely to the stress caused by fluctuating salinities, flows, and turbidity character-
istic of many estuarine river channels, the benthos of the lower Colorado River exhibits rela-
tively low densities and species diversity.l? Lowest benthic densities and diversity occurred
at stations 1 through 4 (adjacent to the STP site) where fluctuation in bottom water salinity are
usually large and frequent.19 Freshwater oligochaetes, bivalves, chironomids, and mayflies
dominated the benthos at these upriver stations. Both density and number of species tended to
increase toward the river's mouth, presumably due to higher and more stable salinity levels at
the downriver stations which allow the establishment of marine and estuarine benthic assemblages.
Densities were also very high at bay stations. Polychaete worms usually dominated downriver and
bay stations. Other organisms important at these stations include gastropods, bivalves, crus-
taceans, and rhynchocoels.



The we .ority of the fish caught during the baseline study require estuarine waters for at least
part oi taeir tife cycie.l®s15 Many species were of comerciai, :norts, o1 forage value includ-
ing guiy menikaden, bay anchovy, striped mullet, seatrouis, drums, croakers, pompano, flounder..
and tarpon. Amnong freshwater species caught, channel, blue, and fiathead catfish, buffalc, and
severa?l sunfish species are important in numbers and vaiue. In 1970, 411,400 1b of finfish w-re
fandec in Matagurde County. Appendix B, Table 7 presents a list of all species collected fro-
the stwdy area during the applicant's baseline survey.

Tiver Fiown, thiruugh ite influence on salt wedge intrusicn, appesrcd to be the most importent
Tor in determining the number and kinds of fish caughi ai river statiens. During periods o'
river flow cullecting efforts at upriver stations (adjacent to the STP site) usually resulteu in
relavi=2ly Tew fish, most of which were freshwater species. Sapiing at downriver stations cu.r-
in;, these periocds netted moderate numbers of both freshwater and estuarine species.l® Figure ¢.8
is = .raphic representation of this phenomenon that occurred during the high-river discharges of
Octover 1373. Low river discharges allowed the salt wedge ¢ move further upstream, bringing
aiung esiwarine and marine fishes, which dominated the catch during these periods. Consequently,
periods of Iow river flow usually produced the largest catches.

Midriver, downriver, and bay stations generally exhibited greater numbers of species and greater
anundance than upriver stations because of influx of young-of-the-year estuarine species. Trawl-
1ng wiue'ly anassed slightly greater numbers and greater weight (per trawl minute) of fishes at
dewnriver ana pay stations than at upriver stations. Station 2, at the site of the proposed STP
makeup intake structure, generally produced the smallest catches in terms of both numbers and

w2 ight

Freshwater species, particularly mosquitofish, red shiners, and sunfishes, dominated seining col-
lectiors from station 16 in the upper reaches of Little Robbins Slough. Channel catfish, carp, and
brackish water species such as silversides, striped mullet, and killifish were also present ai sta-
tign 16, The fich fauna of the lower reaches of the slough was more typically estuarine with gqulf
merihaden the dominant species collected during the single sampling period in June 1974. Other
estuarine-dependent species collected here include ladyfish, crevalle jacks, black drum, spot. bay
anchovies, striped mullet, and tidewater silversides. The presence of many of these species,
particularly their young, indicates utilization of the slough as a breeding ground and nursery.

No fishes listed as threatened by the United States Department of the Interior Fish and Wildlife

Service or the Endangered Species Committee of the American Fisheries Society were collected in
the appiicant's baseline study.16»17
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3. THE PLANT

3.1 EXTERNAL APPEARANCE

A view of the proposed plant from the southwest is shown in Fig. 3.1. Prominent features are the
two reactor-containment vessels, the two turbine-generator buildings, and the electrical switch-
yard. Each of the reactor buildings will be a reinforced concrete structure with a domed roof
about 145 ft high and 110 ft in diameter.

The exterior of the plant will consist primarily of a gray-textured concrete surface and will be
constructed to present a low skyline. The turbine-generator buildings will have neutral colored
sheet metal siding.

The plant will be visible from the nearest highway, FM-521, which will be relocated from its

present position just south of the plant to a path north of the exclusion area, maintaining an
average distance of about 1 mile.

ES-405

Fig. 3.1. Artist's conception of the South Texas Project, Units 1 and 2, from the southwest.
Source: ER, Fig. 3.1-1.

3.2 REACTOR, STEAM-ELECTRIC SYSTEM, AND FUEL INVENTORY

The plant will consist of two pressurized water nuclear reactor steam supply systems and two
turbine generators supplied by Westinghouse Electric Corporation. The remainder of the plant
will be designed by Brown and Root, Incorporated, the architect-engineer. Each nuclear steam
supply system will consist of a reactor vessel and four primary coolant Toops, each with a cir-
culating pump and a steam generator. The rated power level of each reactor core is 3800 MWt,

and the rated gross output of each turbine generator is 1312 MWe. About 62 MWe of this output
will be for in-plant use, and the net rating for each unit will be about 1250 MWe. These ratings
are also the ultimate ratings for the plant.

3-1
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Each reactor core will contain 193 fuel assemblies, each of which will contain 264 fuel rods
consisting of cylindrical uranium dioxide pellets sealed inside zirconium alloy tubes. The
total mass of uranium dioxide in each core will be 126.8 tons.

At design power, water pressurized to 2250 psia will be heated to 624°F (329°C) in the reactor
vessel and pumped to the steam generator tubes. Here the pressurized water will transfer its
heat to the steam system water to produce steam of 1060 psia and 552°F (289°C) at the turbine
throttle valve. The steam will pass through the turbine, and then it will be cooled and con-
densed by the steam condenser. Condensation will take place on the outer surfaces of the con-
denser tubes, which in turn will be cooled by the cooling Take water pumped through them. The
condensate will then be recycled back to the steam generators.

3.3 PLANT WATER USE

The major water requirements of the plant are due to evaporation and blowdown from the 7000-acre
cooling lake, which supplies the 4044-cfs circulating water for the main power plant condensers.
Auxiliary cooling water for mechanical equipment is also supplied from the lake.

At full-power operation, the temperature rise of the circulating water passing through the plant
will be 19 F° (10.6 C°). This temperature rise will be lower at less-than-full-load operation.
Estimates provided by the applicant of monthly plant factors and corresponding circulating water
temperature rises are shown in Table 3.1.

Table 3.1. Predicted average monthly plant
factors and circulating water temperature rises

Circulating water

Month Plant factor . °
temperature rise, F
January 0.75 14.25
February 0.75 14.25
March 0.75 14.25
April 0.75 14.25
May 0.80 15.20
June 0.86 16.34
July 0.88 16.72
August 0.88 16.72
September 0.85 16.15
October 0.78 14.82
November 0.76 14.44
December 0.76 14.44

Source: ER, Amendment 1, Table 3.4-3.

The essential cooling pond supplies water for plant shutdown use in addition to normal plant
operation.

Service water for several of the plant closed-loop systems, potable water supply, laundry, and
sanitary systems is supplied from onsite wells.

Table 3.2 and Fig. 3.2 illustrate projected plant water usage for maximum, minimum, and shutdown
conditions.

3.4 HEAT DISSIPATION SYSTEM

3.4.1 General description

Circulating water and part of the auxiliary cooling water for the plant will be drawn from and
discharged to the cooling lake, as shown in Fig. 2.2. Cooling water will be necessary for the
safe shutdown of the plant and will be drawn from and discharged to the essential cooling pond.
Makeup water for the cooling lake and the essential cooling pond will be pumped from the Colorado
River, except when the river flow is too low to permit water withdrawal. During these low-flow
periods, makeup for the essential cooling pond will be supplied from wells.
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Table 3.2. Plant water use for two units (flow in gpm)?

Figure 3.2 line Maximum power Minimum power L.
number (80% plant factor) (25% plant factor) Shutdawn conditions

1 130 130 24

2 30 30 0

3 100 100 24

4b 0 0 0

5 20 20 24

5a 16 16 20

5b 4 4 4

6 80 80 0

7 60 60 0

7a 20 20 0
76°¢ 40 20 0

8 20 20 0

9 64 60 0
10° 20 20 20

1 1.81 X 108 452 X 10° 0
12 6 X 10* 6 X 10% 0

13 1.81X 108 45 X 10% 0
149 250 250 250

15 60 60 60

16 500 500 0

17 3.33 X 10° 1.9 X 10 1.32 X 10%
18 8.34 X 10° 8.34 X 103 8.34 X 10°
19 3.0 X 10* 3.0 X 10% 9.0 X 10%
20 140 140 140

21 310 310 280
22 3.92 X 10* 2.5 X 104 1.90 X 10%
23 1.53 X 10° 153 X 104 1.563 X 10*
24 5 5 5
25 900 900 900

2 All values and loads are based on an expected average year.

bas required.

“Radwaste flow shown is maximum expected for intermittent discharges. Average flow is 0.35
gpm.
dMakeup is from the Colorado River when possible and from wells at other times.
Source: ER, Amendment 3, Table 3.3-1.

To maintain the cooling lake water quality, some water will be discharged back to the Colorado
River. To maintain water quality in the essential cooling pond, some water will be discharged
into the cooling lake.

3.4.2 Plant heat dissipation system

The circulating water will be withdrawn from the cooling lake through an intake structure located
on the northeast portion of the lake, as shown in Fig. 2.2. Details of this structure are shown
in ER, Amendment 1, Fig. 3.4-9d. It will be a conventional structure with trash racks followed
by traveling screens located in front of the circulating water pumps. The intake structure will
be divided into eight bays, each housing a 505.5-cfs pump to provide the total of 4044 cfs cir-
culating water flow. Each of these pump bays will contain two smaller bays (a total of 16 for
the structure) housing the trash racks and the traveling screens. The maximum velocity through
these screens will be 4.3 fps. The invert of the structure will be at 15 ft mean sea level (MSL).
A depression having an invert at 11 ft MSL will be excavated in front of the intake structure.
The slope of the transition between the intake structure invert and the depression invert will

be 1 ft vertical per 10 ft horizontal. The slope of the transition between the depression invert
and the lake intake channel invert of 21 ft MSL will be 1 ft vertical per 5 ft horizontal.

The circulating water will be pumped from the intake structure through the steam condensers and
then to the discharge structure. There will be four ducts running from the intake structure to
the steam condensers and four ducts running from the steam condensers to the discharge structure.
Table 3.3 lists the water velocities, temperatures, static pressures, and holdup times in the
various parts of the circulating water system. At full load, the water temperature increase will
be 19 F°. At partial loads, the circulating water flow rates will remain the same, but the tem-
perature increase will be proportional to the plant load.
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Table 3.3. Flow conditions in the circulating water system

Water Water Static Static Holdup Ac.cumulated
. o temperature ; time from
Location veiocity . water pressure water pressure time .
- (fps) above inlet (psia) at: (sec) intake
P (°F) psig ’ (sec)
Pump discharge to trunk line 10.1 0 17 Pump discharge 24.7 24.7
(four per reactor)
Trunk line to condenser manifold 9.7 0 34 8 ft MSL at condenser 167.5 192.2
(two per reactor)
Condenser manifold to condenser 10.2 0 34 Inlet manifold 2.5 194.7
(six per reactor)
Condenser (one per reactor) 8.5 19 25 Lowest condenser tubes 6.6 201.3
Condenser to condenser manifold 10.3 19 20 8 ft MSL at condenser 2.4 203.7
(six per reactor)
Condenser manifold to outfall 9.7 19 20 Outlet manifold 260.3 264.0

Source. ER, Amendment 1, Table 3.4-1A.

The warmed water from the discharge circulating water ducts passes directly into the northwest
portion of the lake, as shown in Fig. 2.2. The invert of these four 11.5-ft-diam pipes will be
at 8.25 ft MSL, and the velocity of the water discharging from these pipes will be about 9.7 fps.
The invert of the discharge structure will be at 7 ft MSL, and there will be a smooth transition
between this invert and the pipe invert. In front of the discharge structure, the lake discharge
channel will have an invert at 7 ft MSL for a 20-ft distance. Then the discharge channel invert
will gradually increase to 21 ft MSL on a slope of 1 ft vertical per 5 ft horizontal. The dis-
charge channel will be lined with riprap or soil-cement for erosion protection. Additional
details of the circulating water discharge structure are shown in ER, Amendment 1, Fig. 3.4-9e.

Heat from the discharged circulating water will be dissipated to the atmosphere from the cooling
lake surface primarily by evaporation. Some heat will be dissipated to the atmosphere by thermal
radiation and convection.

The cooling Take will be constructed west of the Colorado River by building a 13-mile-long
embankment having a crest varying in elevation from 65 to 66.25 ft MSL, as shown in Fig. 2.2.
About 7 miles of internal dikes having crests at 52 ft MSL will be built within the cooling lake
to guide the flow of circulating water.

Over 7000 acres of land will be inundated by the cooling lake. This includes part of Little
Robbins Slough, which will be relocated just outside the western boundary of the lake, as shown
in Fig. 2.2. The natural ground elevation within the cooling lake varies from 15 to 29 ft MSL.
Channels having inverts at 21 ft MSL will be excavated within the lake to assure continuity of
water flow between the circulating water discharge and intake for all water levels down to this
elevation.

The area and capacity curves for the cooling lake are shown in Fig. 3.3. A summary of the cooling
lake water volumes and surface areas at water levels of interest is given in Table 3.4.

3.4.3 Makeup water facilities

Makeup water for the cooling lake will be pumped from the Colorado River at the makeup water

intake structure located at river mile 14.6, upstream from the Gulf, as shown in Fig. 2.2. This
water will be pumped to the outfall structure located on the east side of the cooling lake through
two 1.23-mile-Tong 9-ft-diam pipes. The rate that water will be diverted from the river will
depend on the river flow. The maximum allowable diversion rate will be 55% of that portion of

the Colorado River flow exceeding 300 cfs as measured at the Bay City, Texas, gauge (ER, p. 5.1-4).
The instantaneous rate of water diversion will not exceed 1200 cfs, and the annual rate of water
diversion will not exceed 102,000 acre-ft per year.

The makeup water intake structure will have four 200-cfs pumps and four 100-cfs pumps. The
number of pumps operating at any one time will depend on the river flow. For finer control of
the water diversion rate, there will be bypass lines (with control valves) installed around the
pumps .
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Table 3.4. Volume and surface area at South Texas Project

cooling lake
Elevation Acre-ft Acres
Design minimum operating level 25.5 22,500 5900
Projected minimum operating level 25.8 27,000 6100
Normal maximum operating level 49 187,000 7000
Probable maximum flood level 52.1 209,000 7000

Sources: ER, pp. 3.4-2 and 3.4-3 and Table 3.4-2; PSAR, p. 24—49.

ES-398
CAPACITY (1000 acre-ft)
320 280 240 200 160 120 80 40 [0}
80
70
60 \
CApm NORMAL MAXIMUM
\ OPERATING ELEVATION 49.0
S0 \T________\_\__
40 \\
30 \
20 —— \
10
0 1 2 3 4 5 6 7 8
AREA (1000 acres)
Fig. 3.3. Area and capacity curves for South Texas Project cooling lake.
Source: ER, Fig. 3.4-3.
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The intake water structure trash racks and traveling screens will be Tocated 200 ft in front of
the pumps, as shown in Fig. 3.4. Further details of the structure are shown in Fig. 3.4-9 of
the ER. Between the screens and pumps will be two siltation basins to allow the sediment 1in the
makeup water to settle. A weir with a crest elevation of -2.2 ft MSL will be located between
these two basins to help improve water quality. The siltation basins will be dredged as neces-
sary to assure their effectiveness (ER Amendment 1, p. 3.4-8a).

The trash racks will be located on the front side of the intake structure along the riverbank.
The length of this structure along the riverbank will be 392 ft. Sufficient space will be pro-
vided between the trash racks and the traveling screens to allow free passage of fish. Trash
accumulating on the front of the trash racks will be removed by a trash rake. The traveling
screens will be rotated during the pumping operation, when visual inspection of screens indicates
that an excessive amount of debris has accumulated. After rotation, the screens will be washed
and the sluice receiving the debris will be diverted either to the river or to a trash basket.
The maximum velocity through the traveling screens will be 1 fps.

The makeup water discharge structure will have a baffled 30-ft-wide apron to dissipate the

energy of the discharge from the two 9-ft-diam pipes having inverts at 50.5 ft MSL. Further
details of this structure are shown in the ER, Amendment 1, Fig. C8-1.

3.4.4 Cooling lake discharge facilities

When the cooling Take water level exceeds the normal maximum operating level of 49 ft MSL, the
excess water can be released through a gated spillway located at river mile 12.6 as shown in
Fig. 2.2. Details of this spillway (ER, Fig. 3.4-5) show that the crest of the ogee will be at
40 ft MSL at the bottom of four 6- x 10-ft slide gates. This will allow a 24-ft crest length
for the water flow. Water flowing over this crest will flow into a 31.5-ft concrete chute to
a stilling basin and then through a 225-ft-wide sodded earthen channel to the Colorado River.

When the cooling lake water level is equal to or exceeds 47 ft MSL, water can be discharged to
the river through a 1.1-mile-Tong 90-in.-diam blowdown line. The inlet of the blowdown 1ine
will be near the spillway at a 29-ft MSL elevation, which is above the 15-ft MSL natural ground
elevation at that particular location. A coarse bar screen, such as bars mounted on a 6-in.-sq
pitch, will be placed over the inlet of this line.

The blowdown Tine will branch into seven 3-ft-diam valved pipes for distributing the discharge
into the river. This arrangement is shown in Fig. 3.5. The branches will discharge water at an
angle of 45° to the direction of river flow. The centerlines of these branch pipes at the river
will be at a -5.5-ft MSL elevation and spaced 250 ft apart.

The rate of discharge will depend on the flow conditions in the river and the season. No discharge
will occur if the freshwater flow, as determined by the Bay City gage minus the makeup water
pumping rate, is less than 800 cfs. Also, the river water must be flowing toward the Gulf at a
velocity of 0.4 fps or greater at the time of discharge. When these conditions are met, the rate
of discharge will be between 80 and 308 cfs. Figure 3.6 shows the relation between the permissible
discharge (blowdown) rate and the freshwater and the total flow rates in the river at the point

of discharge. Both minimums shown in this figure must be met before water can be discharged.

Two or more of the 3-ft-diam branches shown in Fig. 3.5 will be used for discharging water. The
maximum flow rate through each branch will be 44 cfs. If the water discharge rate is 88 cfs or
less, two branches will be used; if the water discharge rate is between 88 and 132 cfs, three
branches will be used, etc.

3.4.5 Essential cooling pond

A separate cooling pond will be Tocated just east of the plant area as shown in Fig. 2.2. This
essential cooling pond will be used during normal plant operation and will ensure a safe plant
shutdown. It will be excavated from the normal ground elevation of 25 ft MSL to a level of

17 ft MSL. The embankment surrounding the pond will have a 34-ft MSL crest, and the internal
dike will have a 38-ft MSL crest. The normal water level within the pond will be 25 ft MSL,
which gives a water surface area of about 46 acres.

Water for the plant is pumped from the pond through a conventional water intake structure having
trash racks followed by traveling screens located on the northwest side of the pond. It is
pumped through the plant and discharged back into the pond from the ends of the pipes Tocated on
the other side of the internal dike. In front of the discharge pipes and toward the pond will be
a reinforced concrete apron to prevent erosion in the vicinity of the discharge. During normal
operation the temperature rise of the water being pumped through the plant will be about 10 F°.
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Fig. 3.5. Cooling lake blowdown facilities. Source: ER, Fig. 3.4-7.

There will be a 250-gpm (0.56-cfs) continuous makeup for the essential cooling pond. Whenever
possible, this makeup water will be pumped from the Colorado River by a 250-gpm pump located at
the makeup water intake structure through an approximately 16,000-ft-long 6-in.-diam 1ine. Other-
wise, the makeup water will be provided by onsite wells. Blowdown from the essential cooling

pond will be through an approximately 400-ft-long 3-in.-diam pipe that will terminate at the
circulating water discharge structure.

3.5 RADIOACTIVE WASTE SYSTEMS

During the operation of the South Texas Project, Units 1 and 2, radioactive materials will be
produced by fission and by neutron activation of corrosion products in the reactor coolant
system. From the radioactive material produced, small amounts of gaseous and liquid radioactive
wastes will enter the waste streams. These streams will be processed and monitored within the
plant to minimize the quantity of radionuclides ultimately released to the atmosphere and to the
Colorado River by way of the cooling lake.

The waste handling and treatment systems to be installed at the plant are discussed in the appli-
cant's PSAR (through Amendment 11) and ER (through Amendment 4). In these documents, the appli-
cant has prepared an analysis of the treatment systems and has estimated the annual radioactive
effluents.
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In the following paragraphs the waste treatment systems are described, and an analysis is given
based on the staff model of the applicant's radioactive waste systems. The staff model has been
developed from a review of available data from operating nuclear power plants, adjusted to apply
over a 40-year operating life. The coolant activities and flows used in the staff evaluation
are based on experience and data from operating reactors. As a result, the parameters used in
the staff model and the subsequent calculated releases vary from those given in the applicant's
evaluation. The staff evaluation was based on the parameters in WASH-1258 and the Concluding
Statement of Position of the Regulatory Staff, ALAP-LWR Effluents (with attachment, Draft Regula-
tory Guides for Implementation), Docket No. RM-50-2, February 20, 1974. The Tiquid and gaseous
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source terms were calculated by the PWR-GALE code as described in Draft Regulatory Guide 1.BB,
which is a revised version of the ORIGEN and STEFFEG codes given in WASH-1258. The principal
parameters used in the staff source-term calculations are given in Table 3.5. South Texas
Project, Units 1 and 2, will have independent radioactive waste systems.

Table 3.5. Principal parameters and conditions used in calculating releases of radioactive material
in liquid and gaseous effluent from South Texas Project, Units 1 and 2

Reactor power level, MWt 3800
Plant capacity factor 0.80
Failed fuel? 0.25%
Primary system
Mass of coolant, Ib 5.82 X 10®
Letdown rate to CVCS, gpm 100
Shim bleed rate, gpm 19
Leakage rate to secondary system, Ib/day 110
Leakage rate to auxiliary building, Ib/day 160
Leakage rate to containment building, Ib/day 240
Secondary system
Steam flow rate, Ib/hr 1.7 X 107
Mass of steam/steam generator, 1b 1.2 X 10%
Mass of liquid/steam generator, Ib 1.1 X 10°
Secondary coolant mass, Ib 1.75 X 108
Rate of steam leakage to turbine building, Ib/hr 1.7 X 10°
Steam generator blowdown rate, gpm 20
Containment building volume, ft3 3.3 X108
Frequency of containment purges, per year 4
lodine partition factors, gas/liquid
L eakage to containment building 0.1
Leakage to auxiliary building 0.005
Steam leakage to turbine building 1
Steam generator (carryover) 0.01
Main condenser 0.0005
Decontamination factors (DF), liquids
| Cs, Rb Mo, Tc Y Others
Boron recovery system 108 2 X 10* 10° 10* 108
High conductivity waste treatment system 108 2 X 10° 108 10° 107
Low conductivity waste treatment system 104 10° 108 10° 10°
All nuclides .
- lodine
except iodine
Waste evaporators 10% 103
BRS evaporator 108 102
Cation® Anion? Cs, Rb
Mixed-bed demineralizer (H* OH™)¢ 102(10)9 102(10) 2(10)
Mixed-bed demineralizer (LiBOs)e 10 10 2
Removal factor
Removal by plateout
Mo, Tc 10?
Y 10

4This value is constant and corresponds to 0.25% of the operating-power fission-product source term.

5Does not include Cs, Mo, Y, Rb, Tc.

€Applies to all mixed-bed demineralizers except CVCS letdown demineralizer.
9For two demineralizers in series, or for a polishing demineralizer, the DF for the second demineralizer

is given in parenthesis.
€CVCS letdown demineralizer.



3.5.1 Liquid wastes

Liquid radioactive waste will be processed on a batch basis to permit optimum control of releases.
Prior to being released, samples will be analyzed to determine the types and amounts of radio-
active materials present. Based on the results of the analyses, the wastes will be retained,
recycled and reprocessed, or released under controlled conditions to the cooling lake. A signal
from a radiation monitor will automatically terminate liquid waste discharges if radiation
measurements exceed a predetermined level in the discharge line. A simplified diagram of the
Tiquid radioactive waste treatment system is shown in Fig. 3.7.

The 1iquid waste system will be divided into three subsystems: (1) the Tiquid waste processing
system (LWPS), (2) the turbine building wastes, and (3) the condensate polishing regeneration
waste system (CPRW). In addition to the preceding three systems, the chemical and volume control
system (CVCS) and the boron recycle system (BRS) are considered in the staff's evaluation.
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Fig. 3.7. Liquid radioactive waste treatment system for the South Texas Project.
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3.5.1.1 Chemical and volume control system (CVCS)

A Tetdown stream of approximately 100 gpm of primary coolant will be removed from the reactor
coolant system for processing through the CVCS. The letdown stream will be cooled through the
regenerative and letdown heat exchangers, reduced in pressure, filtered, and processed through
one of two mixed-bed (Li3BO; form) demineralizers. One of two cation demineralizers will be
valved into the process stream when further purification is required. To reduce the amounts of
radioactive liquids generated during refueling operations, five demineralizers with the boron
thermal regeneration scheme are used. When spent, all nine demineralizers will be transferred to
the spent resin storage tank for treatment in the solid waste system. In the evaluation of the
purification provided for the letdown stream, the staff assumed an input flow of 100 gpm at
primary coolant activity and applied the decontamination factors listed in Table 3.5 for the
CVCS mixed-bed (Li3B03) demineralizer. The staff also assumed that 10% of the letdown stream
will pass through a cation demineralizer.

Approximately 2 gpm of the purified letdown flow will be processed through the BRS as shim bleed
for boron control. The shim-bleed stream will be treated by one of two mixed-bed demineralizers,
and the staff applied the decontamination factors listed in Table 3.5. Primary-coolant-grade
water from equipment drains, equipment leakoffs, and relief valves inside the containment will

be collected in a 350-gal reactor-coolant drain tank. The staff estimated that the BRS input
from the shim-bleed and the reactor-coolant drain tank wastes will average 3000 gpd. The com-
bined streams will be collected in one of two 75,000-gal recycle holdup tanks.

The staff calculated the decay time provided by the holdup tanks to be approximately 20 days
based on 3000 gpd input flow filling one tank to 80% capacity while the second tank is being
processed. Liquid collected in the recycle holdup tanks will be processed batchwise through

a 15-gpm BRS evaporator. The concentrated bottoms will be pumped either to the boric acid

tank for reuse in the plant or to the solid waste management system (SWMS) for disposal. The
staff's evaluation considered the concentrated evaporator bottoms to be processed through the
solid waste system. The BRS evaporator condensate will be processed through a nonregenerative
mixed-bed demineralizer and collected either in the reactor makeup water storage tank for reuse
in the plant or diverted to the waste recycle tanks in the LWPS for sampling and discharge. Using
the decontamination factors in Table 3.5 for the BRS evaporator and condensate demineralizer, the
staff calculated the holdup time due to processing to be 4 days based on processing the contents
of one recycle tank through the BRS evaporator at 80% of the design flow rate. It was assumed
that 80% of the evaporator condensate will be recycled for reuse in the plant, while 20% will be
discharged for tritium control and to maintain the plant water balance. The applicant's evalua-
tion assumed approximately the same distribution of recycle and discharge flows.

3.5.1.2 Liquid waste processing system (LWPS)

Low-conductivity wastes, primarily from equipment drains outside the reactor containment, will be
collected in a 10,000-gal waste holdup tank, processed through a 30-gpm recycle gas stripper-
evaporator and mixed-bed demineralizer, and collected and monitored in one of two 5000-gal waste
recycle condensate tanks. The treated 1liquid will be pumped to the reactor makeup water storage
tank for reuse, recycled to the BRS or the LWPS for reprocessing, or pumped to a waste monitoring
tank for monitoring and release to the cooling lake. Based on information submitted by the
applicant and the parameters for liquid waste volumes and activities given in WASH-1258, vol. 2,
Appendix A, the staff estimated the total flow in this system to be 760 gpd at 0.09 PCA. The
staff calculated the collection time in the waste holdup tank to be 5.3 days based on filling

the tank to 80% of the single tank capacity. The staff calculated the system processing time

to be 3.8 days based on the recycle evaporator flow rate and storage time in the waste recycle
condensate tanks.

High-conductivity wastes, primarily from floor drains, nondetergent decontamination operations,
and radiochemistry lab drains, will be collected in a 10,000-gal floor drain tank, sampled to
determine the degree of processing required, processed as necessary through a 10-gpm waste
evaporator and a nonregenerative mixed-bed demineralizer, collected and monitored in a 5000-gal
waste monitoring tank, and released to the cooling lake. If the radioactivity is above a
predetermined level, the waste will be recycled for additional treatment.

Detergent wastes from laundry, hot shower, and decontamination operations will be collected in a
10,000-gal laundry and hot shower tank, processed through a 25-u filter and stored in a 5000-gal
waste monitoring tank for sampling and analysis. Based on the results of the sample analysis,
the detergent wastes will be discharged to the cooling lake or retained for further treatment.
Based on the assumption of 450 gpd of detergent waste at 10-* uCi/ml, the staff calculated a
release of approximately 0.06 Ci/year per reactor from this source. The applicant's evaluation
did not provide a separate release estimate for detergent wastes.
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Based on information submitted by the applicant and the parameters for Tiquid waste volumes and
activities given in WASH-1258, vol. 2, Appendix A, the staff estimated the total flow in the
system to be 610 gpd at 0.05 PCA. The staff calculated the collection time in the floor drain
tank to be 6.5 days based on filling the single tank to 80% capacity at 610 gpd. The staff
calculated the system processing time to be 2.2 days based on the waste evaporator design flow
rate of 10 gpm. In both systems the evaporator bottoms and demineralizer resins will be disposed
of as solid waste. There will be no regeneration LWPS of demineralizer resins.

The applicant proposes to recycle all of the clean wastes to the primary system. In its evalua-
tion the staff assumed 10% of the clean wastes and 100% of the dirty wastes will be discharged.
On this basis and using the parameters given in Table 3.5, the staff calculated releases from

the LWPS to be approximately 0.13 Ci/year per reactor, excluding tritium and dissolved gases.

The applicant calculated 0.12 Ci/year per reactor, excluding tritium and dissolved gases for the
LWPS. The difference between the staff's calculated releases and those of the applicant are due
primarily to differences in estimates of short-lived fission product release. The applicant,
based on lower estimates of input volumes to the LWPS, estimated a holdup time of about 30 days,
while the staff calculated a holdup time of 9 days. The applicant had also assumed an operating-
power fission-product source term of 0.25%.

3.5.1.3 Turbine building floor drains and detergent wastes

Wastes collected by the turbine building floor drain system will normally contain less than

10-%* uCi/ml, and these wastes will not be treated prior to discharge. Based on the assumption

of a 7200-gpd leak rate at main steam activity, the staff calculated a release of approximately
0.04 Ci/year, excluding tritium, from this source. The applicant calculated the turbine building
releases to be 0.043 Ci/year per reactor, excluding tritium, based on an operating-power fission-
product source term of 0.25%.

3.5.1.4 Condensation polishing regeneration waste (CPRW)

Blowdown from the steam generators will normally be filtered and returned to the condenser, but
there will be provisions to treat the secondary loop using condensate-polishing mixed-bed
demineralizers. Regenerate wastes from these demineralizers will be collected in a 6000-gal

CPRW tank, monitored for radioactivity, and processed through the LWPS waste evaporator or trans-
ferred to a 6000-gal monitoring tank for sampling and analysis prior to discharge.

In its evaluation the staff assumed the blowdown rate will be approximately 340 gpm (1% of the
main steam flow rate) and that the condensate demineralizers will process 65% of the secondary
loop flow, with 100% of the CPRW treated by the LWPS, and that 10% of the CPRW will be discharged.
Based on these assumptions the staff calculated that approximately 0.04 Ci/year per reactor,
excluding tritium, will be released from this source. The applicant's evaluation did not provide
a separate release estimate for CPRW to the cooling lake.

3.5.1.5 Liquid waste summary

Based on the evaluation of the liquid waste systems the staff calculated the releases of radio-
active materials in liquid wastes to be approximately 0.21 Ci/year per reactor, excluding tritium
and dissolved gases. This release was normalized using the parameters in WASH-1258, vol. 2,
Appendix A, to 0.5 Ci/year per reactor to account for equipment downtime and anticipated opera-
tional occurrences (Table 3.6). The staff calculated the tritium release to be approximately

350 Ci/year per reactor. The applicant estimated Tiquid releases to be approximately 0.16 Ci/
year per reactor, excluding tritium and dissolved gases, and 500 Ci/year per reactor for tritium.

3.5.2 Gaseous waste

The principal source of radioactive gaseous wastes will be gases stripped from the primary coolant
in the BRS. Additional sources of gaseous wastes will be main condenser air removal system off-
gases, gases collected in the reactor containment building, and ventilation exhausts from other
buildings. The principal system for treating gaseous wastes will be the gaseous waste processing
system (GWPS). Ventilation air from the containment, auxiliary, and fuel buildings, and, gaseous
wastes from the GWPS, will be exhausted through the unit vent atop the containment building.

The gaseous waste and ventilation treatment systems are shown schematically in Fig. 3.8.
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Table 3.6. Calculated release of radioactive materials in liquid

effluent from South Texas Project, Units 1 and 2

Radionuclide Helidcsiajyzzrr;mt Radionuclide Relfé?;yii:)umt
Na-24 0.00002 Mo-99 0.12
P-33 0.00002 Tc-99m 0.1
Cr-51 0.00008 Te-127 0.00001
Mn-54 0.00101 Te-129m 0.00003
Mn-56 0.00014 Te-129 0.00002
Fe-55 0.00008 1-130 0.00088
Fe-59 0.00005 Te-131m 0.00003
Co-58 0.0045 1-131 0.075
Co-60 0.0088 Te-132 0.00044
Nb-92 0.00002 1-132 0.0035
Mo-99 0.0016 1-133 0.044
Tc-99m 0.0015 1-134 0.00014
W-187 0.00009 Cs-134m 0.00003
Np-239 0.00001 Cs-134 0.017
Br-82 0.00015 1-135 0.0085
Br-83 0.00004 Cs-136 0.0018
Rb-86 0.00002 Cs-137 0.025
Rb-88 0.00003 Ba-137m 0.001
Y-90 0.00005 Cs-138 0.00006
Y-91m 0.00048 All others 0.00009
Y-91 0.016 Total (except) 0.5
Y-92 0.00013 tritium)
Y-93 0.0001 Tritium 350 Ci/year

per reactor

GASES FROM:
VOLUME CONTROL TANK ——————»-

REACTOR COOLANT DRAIN TANK —»]
BRS HOLD TANKS — |
BRS RECYCLE EVAPORATOR ——»]
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|
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— RADIATION MONITOR

Fig. 3.8. Gaseous radioactive waste treatment system for South Texas Project.
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3.5.2.1 Gaseous waste processing system (GWPS)

The GWPS will be designed to collect and process gases stripped from the primary coolant along
with cover gases from miscellaneous tanks. Gaseous inputs will include a continuous 0.7-scfm
hydrogen purge of the CVCS volume control tank and smaller quantities of radioactive gas from
the boron recycle evaporator, reactor coolant drain tank, and the recycle holdup tanks. Input
gases will be processed through a refrigerant cooler, a regenerative air dryer, and four 145-ft3
charcoal decay tanks containing a total of 7 tons of charcoal. The staff assumed inlet gas con-
ditions to the charcoal decay tanks will be approximately 80°F at 0°F dew point and an average
flow of 1 scfm. Based on the dynamic adsorption coefficients given in WASH-1258, the staff
calculated a holdup time in the charcoal decay tanks of 3.65 days for krypton and 67.5 days

for xenon radionuclides. On this basis, the staff calculated the GWPS releases to be approxi-
mately 1200 Ci/year per reactor for noble gases and negligible (less than 10~% Ci/year) for
iodine-131. The applicant calculated the GWPS releases to be 1590 Ci/year per reactor for

noble gases and negligible for I-131, based on an operating-power fission-product source term of
0.25% and a gas stripping efficiency in the volume control tank of 40% (compared to the staff's
value of 100%).

3.5.2.2 Main condenser off-gas releases

0ff-gas from the main condenser vacuum pumps will contain radioactive gases resulting from primary
to secondary system leakage. Iodine will be partitioned between the steam and water in the steam
generators and between the condensing and noncondensing phases in the main condenser. Main con-
denser off-gas will be processed through a charcoal adsorber prior to release. In its evaluation,
the staff considered 110 1b/day primary to secondary system leakage, partition factors for radio-
jodine of 0.01 and 0.0005 in the steam generator and main condenser, respectively, and an iodine
decontamination factor of 10 for the charcoal adsorber on the off-gas line. On this basis, the
staff calculated the main condenser off-gas releases to be approximately 160 Ci/year per reactor
for noble gases and 0.009 Ci/year per reactor for iodine-131. The applicant calculated the re-
leases from the main condenser to be approximately 300 Ci/year per reactor for noble gases and
0.0165 Ci/year per reactor for iodine-131. The difference between the staff's calculated release
values and those calculated by the applicant are due to the assumed gas stripping (GWPS).

3.5.2.3 Containment ventilation system

Radioactive gases will be released inside the reactor containment when primary system components
are opened or when leakage occurs from the primary system. The containment atmosphere will be
recirculated through the containment air cleanup system (CACS) at approximately 20,000 scfm,
prior to purging the containment building. The CACS will consist of two parallel trains, each
containing high-efficiency particulate air (HEPA) filters and an activated charcoal adsorber.

The gases will be exhausted from the plant vent after passing through HEPA filters and being
monitored for radioactivity. The staff calculated the containment airborne activity based on

240 1b/day of primary coolant leakage to the containment and a partition factor of 0.1 for radio-
jodine. The staff also assumed four purges of the containment per year. On this basis the staff
calculated releases from the containment to be approximately 23 Ci/year per reactor for noble
gases and 0.013 Ci/year per reactor for jodine-131. These terms are essentially the same as
those calculated by the applicant.

3.5.2.4 \Ventilation systems for other buildings

Radioactive material will be introduced into the plant atmosphere due to leakage from equipment,
processing, or holding radioactive materials. Ventilation air from the auxiliary and fuel build-
ings will be processed at 144,000 scfm through HEPA filters, monitored for radioactivity, and re-
leased through the plant vent. Ventilation air from the fuel building will also be processed
through charcoal filters prior to release.

The staff estimates that 160 1b/day of primary coolant will leak to the auxiliary and radioactive
waste buildings. Since the letdown stream is above 212°F when it enters the auxiliary building,
the staff assumed a partition factor of 0.005 for radioiodine. On this basis the staff calculated
the auxiliary and fuel building releases to be approximately 160 Ci/year per reactor for noble
gases and 0.046 Ci/year per reactor for iodine-131. The applicant calculated the auxiliary and
fuel building releases to be approximately 440 Ci/year per reactor for noble gases and 0.05 Ci/
year per reactor for iodine-131. The difference between the staff's calculated release values

and those calculated by the applicant are due to the assumed gas stripping (GWPS) efficiency.
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Ventilation air at 500,000 scfm from the turbine building will be released through the building
roof vents without treatment. The staff estimates that 1700 1b/hr of steam will leak to the
turbine building atmosphere and all noble gases and radioiodine released with the steam will
remain airborne. On this basis the staff calculated the turbine building vent releases to be
less than 1 Ci/year per reactor for noble gases and 0.019 Ci/year per reactor for iodine-131.
The applicant calculated the turbine building releases to be negligible for noble gases and
iodine-131.

3.5.2.5 Steam releases to the atmosphere

The turbine bypass capacity to the condenser will be approximately 40%. The staff analysis indi-
cates that steam releases to the environment due to turbine trips and low-power physics testing
will have a negligible effect on calculated source terms.

3.5.2.6 Gaseous waste summary

Based on the evaluation of the gaseous waste treatment systems, the staff calculated the total
releases of radioactive materials in gaseous wastes to be approximately 1550 Ci/year per reactor
for noble gases and 0.087 Ci/year per reactor for iodine-131 (Table 3.7). The applicant estimated
the gaseous releases to be approximately 2390 Ci/year per reactor for noble gases and 0.08 Ci/year
per reactor for jodine-131.

Table 3.7. Calculated releases of radioactive materials in gaseous effluent from South Texas Project,
Units 1 and 2

Release per unit (Ci/year)

Building ventilation Turbine Condenser

GwPs? - Total
Containment Auxiliary building vacuum pump
Kr-83m b b 2 b 2 4
Kr-85m b b 9 b 9 18
Kr-85 1050 1 1 b 1 1050
Kr-87 b b 5 b 5 10
Kr-88 b b 16 b 16 32
Kr-89 b b b b b b
Xe-131m 50 3 b b b 53
Xe-133m b 1 2 b 2 5
Xe-133 107 18 106 b 107 340
Xe-135m b b 1 b 1 2
Xe-135 a a 13 a 13 26
Xe-137 b b b b b b
Xe-138 b b 4 b 4 8
1-131 b 0.013 0.046 0.019 0.009 0.087
1-133 b 0.007 0.069 0.013 0.006 0.095

?Gaseous waste processing system.
P ess than 1 Ci/year noble gases; less than 10™4 Ci/year iodines.

3.5.3 " Solid wastes

The solid waste management system (SWMS) will be designed to process two general types of solid
wastes: wet wastes (which require solidification and packaging) and dry solid wastes (which re-
quire packaging only). Wet solid wastes will consist mainly of spent filter cartridges, deminer-
alizer resins, and evaporator concentrates, and will contain radioactive materials removed from
1iquid streams during processing. Dry solid wastes will consist mainly of Tow-activity ventila-
tion air filters, contaminated clothing, paper, and miscellaneous solid wastes, such as irradiated
primary system components, and will be handled on a case-by-case basis based on their size and
activity.

The principal sources of spent demineralizer resins will be four 75-ft3 CVCS demineralizers,

five 75-ft3 boron thermal regeneration demineralizers, two 75-ft3 and one 30-ft3 BRS demineral-
izers, two 30-ft3 LWPS demineralizers, and the condensate polishing demineralizers. Spent resins
from these demineralizers will be collected in the 4000-gal CPRW spent resin storage tank and the
2600-gal LWPS spent resin storage tank, sluiced to a solidification holdup tank for dewatering,
mixed with a solidification agent and catalyst, and solidified in 55-gal drums.
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Concentrated wastes from the LWPS evaporators and the CVCS boric acid evaporator will be pumped
from their respective concentrate holdup tanks to the 750-gal solidification holdup tank. Con-
centrates from the solidification holdup tank and a solidification agent will be pumped simul-

taneously to shipping containers.

Based on its evaluations of PWRs with similar liquid waste systems, the staff has determined that
approximately 600 drums/reactor of wet solid wastes packaged as a solid in 55-gal drums will be
generated annually. The staff estimates these to contain approximately 5000 Ci of radiocactivity,
principally Cs-137 and Cs-134. The applicant estimates that wet solid wastes shipped offsite
will consist of approximately 600 drums/reactor containing 4000 Ci of activity.

Dry solid wastes will be packaged in 55-gal drums. Compressible wastes, for example, clothing
and contaminated rags, will be compressed using a hydraulic baler. The staff estimates the dry
solid wastes to be approximately 350 drums/year per reactor containing a total of 5 Ci. The
applicant estimates are essentially the same.

3.6 CHEMICAL AND BIOCIDE WASTES

The operation of the South Texas Project will result in chemical wastes that will be discharged
into the Colorado River. The chemical wastes can be considered to result from (1) the concentra-
tion effect on the dissolved solids in the river water because of evaporation in the cooling lake
(Table 3.8) and (2) those chemicals added to various reactor systems which will eventually be
dumped into the Colorado River via the cooling lake (Table 3.9).

3.6.1 Circulating water system

Chlorine will be injected into the circulating water system via a diffuser Tocated in the inlet
bays of the circulating water intake structure. The system will be designed to provide two
20-min shock doses per day at a maximum dose of 6 ppm to the circulating water (4044 cfs);
therefore, the total dosage of chlorine to the system will be approximately 3750 1b/day.

The system will be designed so that a free chlorine residual of 0.2 ppm downstream of the
condensers will result. ATl circulating water will be returned directly to the cooling lake.

The applicant has made no estimate of the concentration of combined residual chlorine which

will enter the cooling lake. However, the staff considers that, while the free residual chlorine
will react rapidly upon being discharged, the combined residual chlorine plus other reaction
products of chlorine (other than chloride ion), such as chloro-organics, may persist for much
longer periods. While the staff cannot give exact figures as to the resulting concentrations

of such reaction products, it is considered that a fairly large percentage of the added chlorine
may be in such form. Therefore, it is required that the applicant monitor for total residual
chlorine and that the discharge from the cooling lake to the Colorado River be such that residual
chlorine levels are below detectable Tlimits.

3.6.2 Nonnuclear regenerative waste

The makeup water requirements for the plant will be met by utilizing demineralization techniques.
Well water (80 gpm) will be passed through demineralizer trains which will be regenerated using
NaOH and H,S0,. The regeneration wastes will be treated in a waste treatment basin before being
pumped into the circulating water system for discharge to the cooling lake. The applicant esti-
mates that 37,000 gpd will be processed under normal conditions and a maximum of 85,000 gpd under
extreme conditions. Release rates to the circulating water outfall will be 20 gpm and 60 gpm
respectively. It is estimated that the wastes will contain a total dissolved solids (TDS) con-
centration of 6400 ppm. The process will involve the usage of a maximum of about 3500 1b/day of
H,S0, and 1900 1b/day of NaOH (ER, p. 3.6-2). It should be noted, however, that the pumped waste
will be essentially neutral and will contain the H,SO, and NaOH as a neutral salt (Na,SO).

3.7 SANITARY WASTES AND OTHER EFFLUENTS

3.7.1 Temporary

The applicant has indicated that a prefabricated package waste treatment plant suitable for
2000 workers will be installed on the site. Effluents from the plant will be released into
the relocated Little Robbins Slough. The system will meet the requirements of the Texas State
Department of Health.



Table 3.8. Increase in chemical concentration of effluent to the Colorado River

due to cooling lake concentration, ppm

Chemical parameter

Colorado River at site?

Maximum surface
concentration at
intake location

Minimum surface
concentration at
discharge location

Cooling lake,
probable
maximum

concentration?

Incremental
increase in
Colorado River®
(two passes)

Biological oxygen demand (BOD)
Chemical oxygen demand
Dissolved oxygen

Total dissolved solids (TDS)

4
36.8¢
135
50
69

95
0.54
581

<1
9
6.2
35
48
<0.2
0.10
214

16°
147

200
276
38
2.2
2300°

3.3
31

37
51
8.4
0.46
460

9ER, Table 2.5-22.
€The applicant estimates that BOD may reach 35 ppm, (ER, p. 5.1-16).
The applicant’s 40-year analysis of the cooling lake indicated that TDS was <2000 ppm 75% of the time but reached
values as high as 12,600 ppm due to extreme drawdowns during drought periods. Other chemical parameters would reach

proportionately higher values during these periods. However, no blowdown occurred when TDS was greater than 2000 gpm
(ER, Fig. 3.4—16).

Table 3.9. Chemicals added to liquid effluents during plant operation

Concentration in

Chemical Total discharge effluent to
(Ib/day) cooling lake
(ppm)?
Phosphate, PO~ 22 0.001
Sulfate, SO42~ 3390 0.15
Sodium, Na* 1070 0.05
Chlorine? 3750
Free chlorine 0.1
Chlorine reaction
Products (CI™, chloramines, etc.) 2.9

aAssuming both units are operating.
Bwitl oceur for only two 20-min periods/day.

@A Report on the Ecology of the Lower Colorado River — Matagorda Bay Area of Texas, June 1973 through July 7974.
bAssuming 4 cycles of concentration (ER, p. 10.4-1).

€Assuming the same water segment passes the discharge twice (ER, p. 3.4—6a) and a minimum dilution factor of 8: 1 (ER,
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3.7.2 Permanent

The applicant has indicated plans for a sanitary waste system adequate for 150 persons having a
sanitary waste flow of 9000 gpd. The system will be built around an extended-aeration activated-
sludge plant which will provide for coarse screening, comminution, aeration, sedimentation, and
chlorination. The system will meet the requirements of the Texas Water Quality Board.

3.8 TRANSMISSION SYSTEMS

An extensive description of the transmission lines is given by the applicant in the ER, Sect. 3.9.
A summary description is given below.

Six new 345-kV transmission circuits will be required. These six circuits will require three
separate right-of-way corridors leaving the STP switchyard. Two of the six circuits will go
from the site northeast to the Velasco substation of the Houston Lighting and Power Company
(HL&P) on double-circuit steel towers. Three double-circuit lines will go from the site to the
Danevang tie point northwest of the site. There the corridor branches and sends two circuits
to the Hill Country substation of the City Public Service of San Antonio (CPS) on double-circuit
steel towers and sends a separate circuit in a northerly direction to the Glidden substation of
the City of Austin Electric Utility (COA) on single-circuit steel structures. The remaining
circuit will go from the site to the Lon Hill substation of the Central Power and Light Company
(CPL) on double-circuit steel towers.

The routes of these lines are indicated in Fig. 3.9; other information on the lines is given in
Table 3.10.

A11 proposed transmission routes will intersect railroad rights-of-way. For all lines combined,

there will be a total of 18 intersect points. No railroad rights-of-way are used as transmission
route rights-of-way. Railroad rights-of-way should be affected only to the extent that they are

intersected by the transmission system rights-of-way.

Table 3.11 illustrates the degrees of transmission line visibility from frequently traveled public
roads. These estimates include only those roads that have a traffic volume of 500 or more vehicles
per day. The visibility criteria depends on the height of the vegetation bordering the roadside,
the distance from the line to the road, and the topography between the line and the road. The
overall transmission statistics indicate that 129 highway miles of visibility will result from a
total of 398.7 miles of transmission line corridors.

The water bodies crossed by the transmission routes are primarily those associated with marsh
areas. A few rivers and small streams are also crossed. Where vegetation must be cleared, re-
planting of stream banks is planned to help control erosion.

Route location was specifically selected to avoid forested areas; however, a few small woodland
areas will be encountered along certain routes. The most important ecological consideration
along the proposed transmission routes will be discussed in Sect. 4.3.

Residential developments were avoided whenever possible in route selection. The routes traverse
primarily rural farm and grazing lands, with the exception of minimal spans of urban areas
approaching the substations at Lon Hill and Velasco.

3.9 TRANSPORTATION CONNECTIONS

3.9.1 Railroad spur

A railroad spur will be constructed to the site from the nearest existing line, the Missouri
Pacific Railroad 7 miles north of the proposed plant site (Fig. 2.2). The spur line will use a
100-ft-wide right-of-way, as do most of the other railroad systems in the area. The spur line
must meet the construction requirements of the State of Texas Railroad Commission.

3.9.2 Access road

A permanent access road will be constructed from the site to FM 521, which will have to be
rerouted north of the plant. The access road will be constructed from the northeast side of the
plant to FM 521. A heavy haul road will be constructed from the plant to the barge slip and
wharf.
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Table 3.10. South Texas Project transmission lines

Width of Towers
Line Utility Length Voltage corridor A i
(miles) (kV) pproximate

(ft) Type Number height (ft)
STP? to Velasco substation HL&P? 43.7 345 100 Steel double circuit ~232 127-168
STP to Lon Hill substation CPL® 125.7 345 100 Steel double circuit ~666 127-168
STP to Danevang tie point All STP 18.4 345 3407 Steel triple circuit ~100 127-168

utilities
Danevang tie point to COA® 52.9 345 150 Steel single circuit ~280 72-98
Glidden substation

Danevang tie point to Hill cpsf 158.0 345 100 Steel double circuit ~237 127-168

Country substation

2South Texas Project.

bHouston Lighting and Power Company.
€Central Power and Light Company.
9The width of this main corridor from the Danevang tie point to about 6.5 miles from the STP site is 340 ft; from the 6.5-mile point to the
site, an additional 138-kV circuit used for emergency power for STP will necessitate that the width be 400 ft.
€City of Austin Electric Utility.
fCity Public service of San Antonio.

Table 3.11. Summary of degrees of visibility from frequently traveled public roads

Intersection with public roads

Tower construction

Parallel with in urban areas Total
a . a .
. Tota!A Iﬁtersgcﬂf)r\bl Highway puhb.llgvl;oads, Total Highw Highway Transmission
lntersgctlon pomts mn VI.S| e miles g ' ay intersection lgA ay miles line miles
points surrounding miles . miles
points
Lon Hill substation to 14 13 56 11 1 1 68 125.7
site (CP&L)
Hill Country substation 17 9 30 0 30 158
to Davenang tie
point (CPS)
Davenang tie point to 3 3 12 12 18.4
site (all utilities)
Velasco substation 4 4 12 1 1 13 43.7
to site (HL&P)
Glidden substation to 3 2 6 6 52.9
Davenang tie point
(City of Austin) o
Total of all lines 129 398.7
?Excluding urban.
Source: ER, Table 3.9-19.
3.9.3 Pipelines
Makeup and blowdown lines will be constructed from the Take to the Colorado River. The earth

removed for this construction will be replaced.



4. ENVIRONMENTAL EFFECTS OF SITE PREPARATION AND OF STATION
AND TRANSMISSION FACILITIES CONSTRUCTION

4.1 IMPACTS ON LAND USE

The site area (ER, Fig. 2.1-2) consists of approximately 12,352 acres. The areas that will be

affected by construction of the plant and plant-related facilities are indicated in Table 4.1.

The single largest commitment of land will be in conjunction with cooling lake construction and
will require approximately 7300 acres.

Table 4.1. Summary of major areas affected by construction activities

R .. Land area affected Completed
Construction activity R

by construction (acres) area (acres)
Cooling lake and embankments 7608 7310
Plant and plant facilities 150 68
Essential cooling pond and embankments 70 60
Access road and heavy haul road 66 28
Railroad spur 20 10
Makeup and blowdown pipelines 9 0
Relocation of FM 521 80 36
Spillway discharge 70 50
Relocation of Little Robbins Slough 148 50
Barge slip 4 3

4.1.1 Plant-related facilities

Construction of the plant will require excavating a considerable area to approximately 50 ft below
the existing terrain. Excavated materials will be hauled to designated stockpile, spoil, or fill
areas. No dredging or blasting will be required.

During the initial phases of construction, existing undergrowth and vegetation will be removed.
This is done to facilitate the grading operations for leveling of the site to the design grade.
Merchantable logs and pulpwood will be sold, while the remaining vegetation will be burned in
accordance with State and local regulations.

The construction of the plant will cause some smoke and dust near the construction area but
should have no adverse impact on air quality. From prior experience, the staff judges the audi-
ble range of construction activities to be one-half mile. Since the area is sparsely populated,
the overall impact of these fairly localized effects will be minimal.

A total of 5 to 6 miles of temporary roads will be cleared and surfaced with a stabilized material
to resist wear and erosion. After construction of the plant has been completed, the roads will

be eliminated and the rights-of-way will be graded and replanted. Permanent onsite roads will be
installed and surfaced in accordance with standard road construction practices.

A temporary parking area during construction will occupy 27 acres and will be surfaced with
gravel and shell. A concrete batch plant will occupy about 5 acres. The Tand occupied in both
these cases will be only temporarily disturbed and will be reseeded and Tandscaped at the com-
pletion of construction activities.

Construction of the power plant will entail large quantities of building materials. Table 4.2

1ists the estimated quantities of the major materials required for construction. Of the major
materials used, only concrete and reinforcing steel are considered nonrecyclable at this time.

4-1
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Table 4.2. Major construction materials®

Unit 1 Unit 2 Urﬁ:’s";";zz 5 Total
Structural steel, tons 3,100 3,100 10 >6,200
Concrete, yd* 143,000 143,000 44,000 330,000
Formwork, fom 1,712,500 1,712,500 175,000 3,600,000
Reinforcing steel, tons 16,000 16,000 4,000 36,000
Mechanical piping, tons 2,500 2,500 5,000
Mechanical steel, tons 4,500 4,500 9,000

?Many other materials such as copper, lead, and plastic will be used to a lesser extent.

bAggregate to be used for construction will come from quarries in Colorado and
Victoria Counties. Total amount of stone to be used in 3,600,000 tons.

Source: ER, Table 4.3-1.

The movement of these construction materials over farm roads will have a significant impact on
traffic levels and on local road maintenance requirements. It is evident that the local road
maintenance requirements will increase substantially.

4.1.2 Cooling lake

The cooling lake and embankments represent the largest commitment of land in the project. These
embankments will be primarily constructed of rolled earth fill removed from within the lake area.

The construction of the embankments will necessitate the excavation, hauling, dumping, and com-
pacting of approximately 23 million yd3 of dirt. The stripping operation associated with the
base of the embankments will precede the deposition of fill material. To aid compaction and
reduce dust, the embankment fill material will be wetted to the proper moisture content. To
control erosion on the embankments, the outer slope surfaces will be seeded and the interior
slopes will be stabilized with soil cement. The applicant plans to construct a service road
along the top of the embankments for maintenance access.

4.1.3 Transmission Tines

The area affected by the transmission lines is described in Sect. 3.8. The staff believes that
transmission line construction can be accomplished without a significant long-term or permanent
adverse effect on agricultural production along the right-of-way and adjoining properties. A
small area of land will be taken out of production permanently (land occupied by transmission
1ine tower bases), as discussed in Sect. 4.3.1.

During construction, temporary disruption of agriculture will result from the movement of vehicles
along the right-of-way and the temporary storage of tower materials. After completion of con-
struction, the ground surface will be graded, planted, or otherwise treated so that the effects
of vehicular movement will not cause erosion or will not affect restoration of the land to agri-
cultural use. Access to the rights-of-way will be provided by existing public and private roads.

4.1.4 Railroad spur

The rail spur line and the area affected are described in Sect. 3.9. The right-of-way is flat

to very gently rolling terrain. Only a small amount of cut and fill will be required in prepara-
tion of the right-of-way and grade. No major stream crossings are required. Any minor tributary
streams crossing the right-of-way will require simple bridging structures. The staff does not
expect that the construction activity or the movement of heavy equipment and materials required
in construction of the spur will cause any serious or permanent disruption of present land uses.

4.1.5 Access road
The access road is described in Sect. 3.9. Rerouting FM 521 and building the access road to the

plant area will affect about 96 acres of land. A heavy haul road from the plant to the barge
slip and wharf will require that another 50 acres onsite be cleared.
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4.1.6 Makeup and return pipelines

These underground pipelines and the areas affected are discussed in Sect. 3.9. Table 4.1 Tlists
the number of acres that will be disturbed by the excavation necessary to bury the pipes. Once
the pipelines are laid, the ground will be replanted with native or adaptive grasses that will
provide erosion control.

The staff concludes that the impacts on land use are acceptable.

4.2 1IMPACTS ON WATER USE
4.2.1 Surface water

Construction of diversion and return facilities on the Colorado River will cause local turbidity
increases and permanent alteration of the.aquatic environment in the immediate vicinity. These
effects may reduce aquatic productivity near the site and are discussed in Sect. 4.3. There are
no significant recreational or commercial uses of the Colorado River in the site area. The
structures are all shoreline features and will not protrude into the navigable waterway.

Construction of the barge slip will cause a loss of a shallow water area and a 350-ft section of
steep bank. Silt loading will increase over the 4- to 6-month construction period.

Little Robbins Slough will be relocated outside of the west cooling lake embankment. The aquatic
and terrestrial impacts of this relocation are discussed in Sect. 4.3. The filling of the 7000-
acre cooling lake will require 187,000 acre-ft of unappropriated water from the Colorado River
over a 3-year period. The impacts of this withdrawal are discussed in Sect. 5.2.1.

The staff concludes that the impacts on surface water are acceptable and that turbidity increases
due to construction will not influence upstream or downstream users of the Colorado River.

4.2.2 Groundwater

Dewatering required during construction will be only from the shallow aquifer zone and will
extend to a depth of 80 ft below ground surface in the area of the reactor containment buildings.
The drawdown zone will extend up to 4000 ft from the dewatered area. The majority of this area
is within the site boundary and no adverse environmental impacts are anticipated. The effects

of dewatering are expected to last for about 3.5 years from the start of foundation construction
to the end of the period of gradual raising of groundwater level.

One or two wells drawing on the deep aquifer will supply 300 to 400 gpm during hours of con-
struction. In the event of fire, this may be increased to 600 to 700 gpm.

The staff concludes that construction impacts on existing groundwater sources are acceptable.

4.3 EFFECTS ON ECOLOGICAL SYSTEMS
4.3.1 Terrestrial

4.3.1.1 Power station and cooling lake

The land areas involved in construction are shown in Table 4.1 and discussed in Sect. 4.1.

About 67% of the 12,352-acre site will be affected. Excavation of the cooling lake will elimi-
nate approximately 7600 acres of terrestrial habitat; another 625 acres will be cleared for
siting the power plant buildings and associated facilities such as roads, railroad spurs, pipe-
lines, materials storage areas, concrete plants, canals, and the essential cooling pond. Con-
struction impacts on soils, producers (plants), and consumers (animals) have been treated in the
following sections. The potential effect due to the loss of freshwater drainage to Little
Robbins Slough is discussed in Sect. 4.3.3.

Soils

The only substantial effect that might be incurred by the physical environs is associated with
erosion on disturbed areas. For the proposed project, however, the generally flat terrain is
not conducive to serious soils erosion via upland runoff. The applicant plans to implement
various erosion control measures around the construction site (ER, Sect. 4.1.1.1.1). The staff
believes that with the implementation of measures, as discussed in Sect. 4.5, erosion will be
held to acceptable levels.
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Producers

Native and cropland plant communities that will be disturbed by construction activities dinclude
about 6757 acres of agricultural lands, 1270 acres of coastal prairie, and 189 acres of southern
floodplain forests (Table 4.3).

Table 4.3. Changes in acreage of land classification units and plant association
as a result of construction on the site?

Preconstruction Postconstruction Acres Percent
acreage acreage affected loss
Natural communities

Coastal prairie 1609 339 1270 79
Southern floodplain forest 1505 1316 189 13
Subtotal 3114 1655 1459 47

Man-dominated communities
Cropland 5320 1612 3708 69
Pasture 1430 129 1301 91
Fallow 2333 585 1748 75
Spoil and barren 144 144 0 0
Residential 11 2 9 82
Subtotal 9238 2472 6766 73
Total 12352 4127 8225 67

?Transmission line acreage within the site boundary is not included in the changes.

Ricelands (rice and fallow) comprise the overwhelming proportion (87%) of the row-crop properties
involved (ER, Table 4.1-2). To place the apparent loss of riceland inventories in perspective, it
can be stated that these inventories comprise 6% of the current producing ricelands of Matagorda
County and/or about 0.7% of Texas ricelands (ER, 4.1.1.2.1).1 The impact of this loss of cropland
is discussed in detail in Sect. 10.2.2. Considered from the standpoint of potential acreage,
about 2% of the coastal prairie ricelands in Matagorda County are included within project bounds
(Appendix B, Table 8). .

Flora

With regard to individual floral components, it is notable that six native plant species con-
sidered rare or endangered in TexasZ?:3 occur in an area adjacent to the proposed wildlife pre-
serve (Appendix B, Table 9). Two more species that are restricted to a single plant association
were observed on the site. One occurred in Little Robbins Slough and the other in the bottomland
woods. An evaluation of these eight species is given in Appendix B, Table 9. The effects of
construction on these eight plant species are judged by the staff to be minor. Swamp privet

will be benefited since it grows in areas that will be set aside as a wildlife preserve.

Consumers

Construction activities will have a direct effect on the consumer populations of the site.
Clearing, excavating, filling, and grading will ki1l many of the less mobile species, such as
terrestrial invertebrates, terrestrial amphibians and reptiles, and small mammals. Most birds
and mammals will leave the immediate vicinity of construction as activities increase. The more
adaptable species are expected to return as construction activities subside. Increased traffic
in the area will result in an increase in road kills of mammals, amphibians, and reptiles.

An indirect effect of construction activities on consumer populations occurs through loss of
suitable habitat. Many of the less mobile and/or highly territorial consumer species such as
soil and litter invertebrates, amphibians, breeding birds, and certain small mammals will be
unsuccessful in relocating suitable habitat. Some mobile and/or nonterritorial organisms may

be able to move to other areas of their preferred habitats. The loss of habitat exerts much
greater impact on species restricted to single habitats than on those found in many different
kinds of cover. The staff implemented a scheme for evaluating potential losses based upon the
number and kinds of habitats in which a species occured. Each of the potential species that
could be affected by the project was assigned to one of 30 ecological groups. Appendix B, Table
10 provides the numbers of potential and observed species for each of the 30 ecological groups.
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The present fauna is not dominated by species from any one ecological group. The site and
adjacent areas still support a very rich and diverse fauna; however, ubiquitous wetland species
account for only 22% of the observed species and cropland wetland 15% (Appendix B, Table 10).

Of all wildlife species observed on or adjacent to the site, only 32% can inhabit the proposed
cooling lake, and 33% of the species will be able to use the site per se (Appendix B, Table 10).
Wildlife that cannot adapt to the proposed habitat alteration include 148 species (56%) dependent
upon habitats which will be inundated by the lake and 59 species (22%) using habitats of the type
which will be markedly altered for site construction (Appendix B, Table 10). In view of these
rather large percentages, the staff concludes that construction will result in substantial reduc-
tion in species richness at the STP site. However, these populations comprise only a small
percentage of the total regional populations.

The impacts from habitat alteration usually result in a population reduction of those species
that cannot adapt and use the altered habitat. These population reductions will not be signifi-
cant for the species unless it is rare, restricted to a single habitat, endangered, or presently
listed on the Audubon Blue Lists. Appendix B, Table 11 lists 24 species that meet one or more
of these criteria and were reported as occurring on the site. For 15 of the species, no reduc-
tion in population is anticipated. A1l of these are visitors to the site and do not use the
site for breeding. Ten of these are listed on the Audubon Blue Lists. All ten of these are
ubiquitous carnivorous species, and thus population declines probably are the results of effects
other than habitat alteration. Suitable habitat occurs adjacent to the site as represented by
low site population estimates. Many of these adjacent areas are probably not at carrying capac-
ity and can be expected to absorb the influx of displaced mobile organisms.

Six of the species occur in areas that are being set aside as a 1700-acre wildlife preserve and
thus will be benefited by the project. Three of these are restricted forest species that are
permanent residents of the site and breed in the Towland woods adjacent to the Colorado River.
The other three species, ubiquitous wetland species, are using Kelly Lake, lowland sloughs,
marshes, and the Colorado River, all of which will not be altered and will be set aside in the
wildlife refuge.

Three of species deserving mention are the fulvous tree duck, yellow-billed cuckoo, and the
American alligator. The fulvous tree duck and the yellow-billed cuckoo are not endangered at
the present time, but populations of these two species have declined recently.* The staff con-
cludes the minor population reductions will not be significant regionally.

The only endangered species occurring on the site is the American alligator (41ligator mississip-
piensis). The population in the Robbins Slough complex appears to be expanding at the present
time. Suitable habitat for nest construction is restricted to the freshwater portions of the
estuary and Little Robbins Slough. This type of habitat would not be available in the proposed
cooling Take, and thus site construction would remove approximately 62% of existing nesting
habitat within the site boundary. Large alligators will be able to use the lake as a feeding
ground, but successful nesting and survival of young will only occur in adjacent shallow-water
habitats. Loss of a large part of the Little Robbins Watershed due to cooling lake construction
will further reduce this alligator nesting habitat. Recommended mitigative measures include
diversions of water into the upper areas of the estuary, as discussed in Sect. 4.3.3, to stop
any further reduction of nesting habitat.

4.3.1.2 Transmission lines

The physical details of the transmission system have been discussed in Sect. 3.8 and in the ER,
Sect. 3.9. Approximately 398 miles of transmission Tine will be constructed, with a total land
area of 5685 acres affected (Table 4.4). The impacts on soils, producers, and consumers have
been treated in the following sections.

Soils

The construction impacts on the soils of terrestrial ecosystems will be similar to those dis-
cussed in Sect. 4.3.1. However, the erosion potential will be much greater along the Danevang
to Hill Country transmission route than that discussed for the site. The other transmission
routes occur mainly in the same type of terrain and vegetation as that of the site, and thus
erosion potential will be the same. Only the extreme western end of the Danevary Hill Country
line that crosses the Edwards plateau (Juniper-oak savanna) encounters soils that have a poten-
tial for severe erosion (ER, Sect. 4.2.5.1).

The applicant plans to follow construction techniques as outlined in Table 4.2-3 of the ER,
combined with the restriction of construction activity to periods of low precipitation to
minimize erosion potentials on the Edwards plateau. The staff concludes that with mitigating
measures proposed by the applicant during construction (Sect. 4.5), impacts due to soil erosion
should be held to acceptable levels.
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Table 4.4. Summary of land classification and natural communities
found within the transmission line right-of-way

P f
Land classification Acreage . ercent o
right-of-way
Natural communities
Forest and woodlands
Southern floodplain forest 491 9
Oak hickory forest 266 5
Juniper oak savanna 115 2
Mesquite-acacia brushlands 693 12
Prairie? 442 08
Marshlands _328 06
Subtotal 2335 41
Man-dominated communities
Croplands 2016 35
Pastures 1298 23
Uroan __36 <1
Subtotal 3350 59
Total 5685 100

Producers

Most of the right-of-way will be maintained in present land use except where the line transverses
woodlands and areas occupied by tower bases. Woodland right-of-way to be cleared includes approx-
imately 491 acres of southern floodplain forest communities, 266 acres of oak hickory forest
communities, and 115 acres of juniper oak savanna (Table 4.4). Of the eight potential native
plant associations crossed by the transmission routes, only three of these are unique to Texas
(Appendix B, Table 8). The affect of transmission Tine construction upon these eight plant
associations is judged by the staff to be minor.

Consumers

Attwater's prairie chicken (Typmanuchu cupido attwateri), an endangered species,5 was observed

in several locations along the transmission line rights-of-way. Nineteen males were observed
using 170 acres of suitable range that occurred under the proposed Lon Hill right-of-way for
Refugio County (ER, p. 4.2-6). Estimates indicate that the area is inhabited b{ 60 to 70 birds
(ER, Sect. 4.2.3.1), which is approximately 40% of the birds of Refugio County.l Nineteen to 25
males were observed booming in a flax field adjacent to 35 acres of suitable range under the
proposed Hill Country right-of-way for Victoria County (ER, p. 4.2-6). Approximately 40% of the
birds of Victoria County are using this site. The.main reason for the decline of this endangered
species is the loss of habitat due to changing land-use practices, deterioration of the remaining
habitat, and specific unfavorable climatic conditions and predations.* Habitat destruction can
be identified as the single greatest factor in population Toss. In this context, approximately

1 acre of prairie chicken range will be altered for STP lines. To further reduce potential impact,
the applicant plans no construction in the two areas described (approximately 4 and 2 miles of
right-of-way, respectively) between March 1 and June 15 (ER, Fig. 4.2-2C and 4.2-4C). The staff
recommends that these 6 miles of right-of-way be avoided from January 1 to June 1, since the males
begin to set up booming ground territories in late December.® Routine 1ine maintenance and
planned ground inspection should also take this into consideration. Furthermore, it is recom-
mended that the applicant, in cooperation with the land owners and the Texas Fish and Game
Department, adopt management practices for these two areas that will preserve the prairie chicken
range found along and adjacent to these six miles of right-of-way. With mitigative measures dis-
cussed above, the status of the prairie chicken should not be altered in this part of Texas.

The Aransas National Wildlife Refuge is located within 6 miles of a proposed right-of-way. This
refuge is used by the endangered whooping crane (Grus americana) for wintering. The staff con-
cluded that the proposed right-of-way is sufficiently distant to avoid significant detrimental
impacts on this refuge.
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4.3.2 Aquatic

Construction activities at the South Texas Project will affect the biota in three existing
aquatic ecosystems: (1) the Little Robbins Slough; (2) the lower Colorado River; and (3) the
Robbins STough marsh complex. In addition, construction activities will include creation of the
South Texas Project cooling lake.

4.3.2.1 Construction impacts on Little Robbins Slough

Cooling lake construction

Impacts on the Little Robbins Slough ecosystem due to cooling lake construction include: (1)
elimination of aquatic habitat in the upper reaches of the slough, and (2) increased siltation
and suspended solids in the Tower reaches of Little Robbins Slough.

Excavation of the cooling lake site will permanently destroy approximately 4 stream miles of the
west branch and 2 stream miles of the intermittent east branch of the slough. These losses will

be replaced with a single drainage ditch along the western boundary of the cooling lake embankment.
Following construction, the ditch will probably be colonized by a number of aquatic species from
undisturbed adjacent wetlands. These include invertebrates such as grass shrimp, crayfish, and
blue crabs and fish such as red shiners, mosquitofish, silverband shiners, sailfin mollies, green
sunfish, warmouth, bluegill, white crappie, tidewater silversides, striped mullet, and several
species of killifish.”

The applicant plans to straighten and deepen a portion of Little Robbins Slough south of the
lake. However, the benefit derived from increased flow capacity in the ditch will probably be
outweighed by the impact of additional removal of wetland habitat. The staff requires the appli-
cant to limit straightening and channelization of Little Robbins Slough to the area within the
site boundary.

Siltation and suspended solids

Grading and excavation on the construction site will increase the potential for drainage erosion
and siltation of local surface waters. Increased siltation and resulting turbidity can influence
biota in the lower reaches of Little Robbins Slough. Reduced primary productivity,8~1l impair-
ment of gill function!! and clogging of feeding mechanisms,!? and physical blanketing of stream
bottoms by sedimentl1:13s1% constitute phenomena known to occur as a direct result of erosion

and subsequent siltation. The applicant is aware of the potential problem and will implement
erosion control measures to minimize soil losses (ER, p. 4.1-3). Additionally, the construction
site runoff will be treated by the installation of sedimentation basins and will be directly dis-
charged, after sedimentation, to the Colorado River rather than to Little Robbins Slough. With
the mitigating measures outlined (Sect. 4.5), the staff believes that siltation should not cause
serious impacts.

Discharge of wastes

During the early stages of construction, the work force will use portable toilets from which
wastes will be periodically hauled offsite (ER, p. 3.7-1). Construction wastes from about 2000
people working 10 hr/day at the site (40 to 200 gpm) will be treated in a small sewage treatment
plant in compliance with local and State laws (ER, p. 4.1-16). Treated wastes with a residual
chlorine level of 1.0 ppm and a BODs level of 18 to 20 ppm will then be discharged directly to
the Colorado River at rates of 0.09 to 0.45 cfs (ER, p. 4.1-16).

Other wastes, such as those from the concrete mixing plant, and spilled oil and gasoline from
heavy equipment, will be discharged to settling basins or cleaned up as appropriate.

4.3.2.2 Construction impacts on the Colorado River

Construction of a barge slip, makeup intake structure, discharge structure, and cooling lake
spillway will cause limited adverse impacts on the lower Colorado River. An additional impact
may result from discharge of groundwater from dewatering operations.
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Barge slip construction

Construction of the barge slip requires excavation of approximately 50,000 yd3 of earth from an
area 350 x 350 ft along the west bank of the Colorado (ER, p. 4.1-14). Excavation will be carried
out behind sheet piling, which should reduce releases of suspended solids and subsequent downstream
increases in turbidity and siltation (see Sect. 4.3.2.1 for a discussion of siltation effects).

The staff estimates the permanent loss of Tess than 1 acre of benthic habitat, including resident
biota.

Intake structure

Construction of the makeup intake structure will take place behind a cofferdam and will result
in the permanent Toss of approximately 400 linear ft of shoreline and Tittoral habitat (less
than 1 acre), as the latter are replaced by concrete foundations and riprapped retaining walls
(ER, p. 4.1-15). Another 200 ft of shoreline and Tittoral habitat will be disturbed. Silt
Toading and turbidity will temporarily increase (12 to 15 months). The staff considers the loss
of habitat and benthic fauna acceptable.

Discharge structure and lake spillway

Impact of construction of the cooling lake spillway and multiport discharge structure on the
Colorado will be similar to that described above for the barge slip and intake structure.

The staff concludes that no significant long-term adverse impacts will be sustained by the Tower

Colorado ecosystem from construction of these four ‘'structures and the attendant estimated loss
of less than 2 acres of river bottom habitat.

Construction runoff and sewage effluents

Effluents from site dewatering operations will be released to the Colorado River near the Tloca-
tion of the barge slip, at rates up to 5.6 cfs (ER, p. 4.1-17). Tests of groundwater at the

site have indicated the presence of mercury at concentrations greater than the maximum levels
recommended for public water supplies and for protection of aquatic life (ER, Table 2.5-26).15-16
However, similar concentrations apparently prevail in the Colorado River as well. Therefore,
provided that dewatering discharges do not exceed 5.6 cfs, additional toxicity to aquatic biota
would not be expected as a result of construction (Sect. 11.4.1). Sedimentation basins will be
discharged to the Colorado River from sedimentation basins.

Sewage treatment effluents and construction site runoff will be discharged to the Colorado River
from sedimentation basins.

Cooling Take fill

Entrainment losses of ichthyoplankton and crustacean larvae during cooling lake fill may signifi-
cantly reduce some fish and crustacean populations in the Colorado River-Matagorda Bay Estuary.
This potential impact and the study to develop makeup procedures to reduce entrainment 1osses to
acceptable levels are discussed in Sect. 5.5.2.1.1.

4.3.2.3 Predicted limnological and biological characteristics of the cooling lake

The applicant does not plan to make the cooling lake available for public use or for recreational
purposes (ER, p. AI-316). The lake is not expected to contribute significantly to the biota of
adjacent waters. Consequently, biological development within the cooling lake does not assume
major importance in the present analysis.

Colorado River water will be pumped into the 7000-acre lake starting in 1978. Filling will

take approximately 3 years (ER, p. 4.1-17). Initially, water quality will be similar to that of
freshwater portions of the river. However, turbidity in the cooling lake may be lower because
of suspended sediment removal in the settling basin behind the makeup pump station. The staff
concurs with the applicant's estimate of about 600 (average) ppm total dissolved solids (TDS)
for the new lake, as based on TDS levels measured in the Colorado River.l7

At normal maximum operating elevation, the cooling lake will hold 187,000 acre-ft of water and
vary in depth from 20 to 34 ft. Internal diking, as shown in Fig. 2.2, will reduce the fetch
available for wind action and consequently increase the probability of thermal stratification
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during the hot summer months (ER, p. 3.4-2). The use of soil cement on the steep sides of
embankments and dikes will probably Timit littoral plant communities to periphytic algae. The
bottom of the lake will be relatively sterile due to preconstruction clearing and excavation.

Excavation and relocation of Little Robbins Slough will preclude any contributions to the biota
of the cooling lake by the slough. Initially, the major biological features of the cooling lake
will reflect those in the Colorado River when river flow is high enough to maintain freshwater
conditions. With time, the community structure will evolve from essentially a tenuous riverine
community toward one more typical of other freshwater impoundments in Texas.!® Crustaceans and
fishes 1ikely to enter the cooling lake during filling are given in the ER, Table 4.1-3. How-
ever, many species will fail to establish viable populations. Through makeup entrainment, game
fishes such as largemouth bass and channel catfish will be present and may display good growth
initially. White crappie typically establish large stunted populations in Texas reservoirs.
Eventually, rough and forage species such as carpsucker, gizzard- and threadfin shad, smallmouth
buffalo, and carp can be expected to dominate fish communities.l®

4.3.3 Impacts on Robbins Slough marsh complex

The staff's ability to properly assess the potential impacts of STP construction on the marsh
complex are limited due to the lack of adequate sampling in the marsh. The marsh complex is
shown in detail in Fig. 4.1.

4.3.3.1 Physical

Construction of the cooling lake and other plant facilities will remove about 5800 acres (or 27%)
of the total Little Robbins-Robbins Slough watershed. This 5800 acres represents 65% of the
drainage area north of the southern boundary of the site (Fig. 2.2). The estimates of construc-
tion effects on the drainage characteristics of Little Robbins Slough are summarized in Table

4.5. The estimated average annual total discharge through the upper reaches of the slough of
11,240 acre-ft/year is expected to drop to 3950 acre-ft/year, a 65% reduction, upon construction

of the cooling lake. From the standpoint of the slough as a whole, down to the Gulf Intracoastal
Waterway (GIWW), this loss of freshwater represents approximately 27% of the total surface water
input (ER, p. AI-277-278). However, groundwater may contribute a significant amount of fresh water
to the slough.

4.3.3.2 Biological

The Robbins Slough marsh complex, ranging from fresh water in the upper reaches to brackish
water near the GIWW, serves as a permanent home for many freshwater and brackish water verte-
brates and invertebrates. The marsh is also a breeding ground and nursery for several estuarine
and marine vertebrates and invertebrates, as discussed in Sect. 2.7.2. The critical importance
of such ecosystems to wildlife is discussed in Sect. 2.7.1.

Reduced freshwater inflow to the marsh will convert an unknown amount of freshwater marsh to
brackish water marsh and coastal prairie. Loss of freshwater marsh will adversely affect popu-
lations of freshwater fish, plants, aquatic insects, and other aquatic invertebrates such as the
presently plentiful grass shrimp (Palaemonetes kadiakensis). Species of freshwater fish and in-
vertebrates in Robbins Slough that are expected to suffer population declines as a result of
freshwater inflow are listed in Table 4.6.

The most significant potential impact on wetland wildlife due to changes in the marsh concerns
waterfowl. Drying up of some of the marsh areas coupled with increased salinity of others would
necessitate the movement of these species to other areas that are already saturated with Tlarge
winter populations. Freshwater marshes are preferred over saline marshes by waterfowl because
of a greater abundance of plant food and the need for fresh drinking water. The Robbins Slough
marsh complex carries approximately 24,000 ducks and geese annually and contributes about 1%

of all such wetland habitat in the central flyway of the United States (ER, Question D-7). If
one-half of these freshwater marshes are lost due to reduced flows in Robbins Slough caused

by construction of the cooling lake, a moderate impact on the regional waterfowl population will
occur.

The conversion to brackish and saline water should not unduly stress most estuarine-dependent
organisms in the slough, since salinities are not likely to exceed those in the GIWW and Matagorda
Bay (17 to 30 ppt in Matagorda Bay and somewhat lower in the GIWW).1%,20 However, many larval and
juvenile forms prefer lower salinities because food is often more abundant in areas of low
salinity, and marine predators such as comb jellies and large fish are usually excluded.21,22
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Table 4.5. Little Robbins Slough changes in drainage characteristics
due to lake construction

Little Robbins

Slough East Fork Total?
Existing drainage area, miles? 9.33 4.43 13.76
Drainage area after lake 4.57 0.23 4.80
construction miles?
Percent reduction 51 95 65
Estimated 22-year average annual 6,300 3,000 9,300
discharge from rainfall, acre-ft
Estimated 22-year average annual 1,300 640 1,940
discharge from irrigation
return flow, acre-ft
Estimated 22-year average annual 7,600 3,640 11,240 (15.5 cfs)
total discharge, acre-ft
Estimated average annual discharge 3,760 190 3,950 (5.45 cfs)

after lake construction, acre-ft

3This data applies only to the drainage area north of the southernmost boundary of
the site (that area directly affected by plant construction).
Source: ER, p. 2.5-27b.

Table 4.6. Partial list of animals subject to population declines
or extirpation due to reduction in freshwater inflow to Robbins Slough

Fish Crustaceans
Red shiner Crayfish (Cambarellus shufeldti) .
Silverband shiner Crayfish (Procambarus clarkii)
Bullhead minnow River shrimp (Macrobrachium ohione)
Carp Mysids (Mysidacea)
Channel catfish Grass shrimp (Palaemonetes kadiakensis)
Green sunfish
Warmouth Insects
. Midges (Chironomidae)
Bluegill
Beetles

Longear sunfish
Bantam sunfish
White crappie

Mayflies
Biting midges (Ceratopogonidae)
Dragonflies and Damselflies (Odonata)

Molluscs .
Snails (Gastropoda Annelids
P Oligochaetea
Leeches

In Texas waters, post-larvae of white shrimp apparently prefer salinities ranging from 5 to 10
ppt while brown shrimp post-larvae generally select waters of 10 to 20 ppt salinity.23 No white
or brown shrimp were collected anywhere in Robbins Slough during the applicant's single recon-
naissance sampling in June 1974. However, station 12 in the cut between Matagorda Bay and the
GIWW (Fig. 4.1), which would provide the most direct route to Robbins Slough, consistently yielded
greater numbers of both white and brown shrimp than at most other stations (Table 4.7). Further-
more, post-larvae and juveniles of the penaeid shrimp (white, brown, and pink), Atlantic croaker,
sand seatrout, pinfish, and southern flounder are believed to utilize relatively low salinity
marshes2“ that are similar to those in Robbins Slough. Other estuarine dependent species

actually found by the applicant within the Robbins Slough marsh complex included ladyfish, gqulf
menhaden, bay anchovy, crevalle jack, black drum, fat sleeper, and striped mullet. The small
size of many of these fishes suggests utilization of the lower brackish portions of the s1ough

as a nursery.

4.3.3.3 Conclusions

The staff's assessment of the impact of reduced freshwater inflow to Robbins Slough is necessarily
tentative because of insufficient data regarding groundwater inflow, enumeration of species
present and their distributions in time and space, and population sizes. In addition, sal inity
data is lacking for the area between the GIWW and the freshwater portions of the slough.
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Table 4.7. Mean catch? by station
of brown shrimp and white
shrimp taken by trawling
during June 1973 through

May 1974

. Brown White
Stations Shrimp Shrimp
1 0.0 0.5
2 0.0 0.3
3 0.0 5.2
4 0.2 7.0
5 313 23.6
10 12.9 443
1 5.0 12.4
12 248 123.3
14 3.0 125

2Mean catch reported as mean
number of individuals.

Source: NUS Corporation, A Re-
port on the Ecology of the Lower
Colorado River — Matagorda Bay
Area of Texas, June 1973 through
July 1974, Docket Nos. STN 50-498
and STN 50-499, Supplemental
Data to Amendment 1,0ct. 1, 1974.

However, the staff expects the following interrelated impacts on Robbins Slough to result from
construction of the cooling lake on the watershed:

1. As much as a 65% reduction in surface water inflow to the upper freshwater marsh resulting
in (a) reduced nutrient input to the marsh, and (b) a shift in the salinity gradient toward
the upper reaches of the slough. :

2. permanent loss of an unknown amount of highly productive freshwater marsh to less productive
brackish water marsh and coastal prairie;

3. diminished populations of birds, alligators, and other aquatic herptiles, freshwater fish,
invertebrates, and aquatic plants;

4. some reduction in the slough's desirability as a nursery for estuarine-dependent organisms
such as menhaden, drum, croaker, mullet, ladyfish, penaeid shrimp, and oysters;

5. possib]e'erosion of a limited amount of marshland.

In the case of Robbins Slough, these impacts will generally be subtle rather than catastrophic,
but the high intrinsic value of estuarine marshes and waters (5% capitalized dollar estimates
include about $7000/acre for fish production25:26 alone) requires special consideration be given
them. Consequently, the staff requires that the applicant conduct a study to determine the need
for diversion of water from the Colorado River and the parameters required to minimize impacts on
the marsh complex. Construction will be performed to minimize watershed removal and thereby
assure the validity of the study.

4.3.4 Summary of environmental effects of construction

Table 4.8 contains a summary of the identified environmental impacts from construction of the
plant, their relative significance, any planned actions to minimize these effects and alterna-
tive actions available should the impacts become unacceptable.

4.4 SOCIAL AND ECONOMIC EFFECTS

The social and economic consequences resulting from the construction of a facility of this
magnitude are expected to be extensive. The project will cause increased demands on the local,
relatively fixed supply of consumer products, housing, and private and public services. Although
it is recognized that the local population will be impacted in many ways, for the purposes of
this analysis, only those ramifications which can be of greatest importance to the surrounding
communities are considered.



Table 4.8. S y of envi li

p due to construction

Potential impact

Applicant’s plans to mitigate

Expected relative significance

Corrective actions
available and remarks

Increases in total suspended solids
(TSS) and siltation

Discharge of wastes

Loss of approximately 6 stream
miles of upper Little Robbins Slough

Loss of benthic habitat in Colorado
River due to makeup, discharge,
spillway, and barge/slip construction

Reduction of surface freshwater inflow
to Robbins Slough

Loss of approximately 6747 acres of
cropland, 1270 acres of coastal
prairie, and 189 acres of southern
floodplain forest

Ditches, berms, dikes, sedimentation
basins

Sewage treatment plant

Replace with drainage ditch near
western boundary of site

None

Setting aside 1700 acres of wildlife
habitat, which includes extensive
segments of floodplain forest, into
a wildlife preserve

Temporary reduction in some
aquatic populations near
construction activity

Temporary but significant for an
unknown distance downstream in
Little Robbins Slough

Permanent loss of habitat and its flora
and fauna

Not significant. Less than 3 acres lost

Permanent loss of freshwater marsh.
Brackish water marsh will become
saltier. Potentially significant
impact on freshwater organisms,
some estuarine dependent organisms
and wildlife

Permanent loss of habitat and its flora
and fauna. Decrease in faunal rich-
ness for the area. Approximately 6%
reduction in rice production for
Matagorda County

Total suspended solids in runoff
discharged shall not exceed
TSS levels in river at time of
discharge. See Sect. 4.5.2

Tertiary treatment of wastes
with subsequent discharge
into Colorado Riiver rather
than into Robbins Slough

Damage can be minimized by
careful diversion of 4000 to
7000 acre-ft of water from
Colorado River to upper
reaches of silough

Habitat loss can be minimized
when practicable by main-
taining rice on lands outside
exclusion area to provide food
and cover for wetland game
species

4.4.1 Physical impacts

Within the STP site there are only two households (involving six persons) that will be displaced

by the project.
site.

Additionally, 26 farm operators will have to give up their operations on the
The proposed alignments of the rights-of-way for the railroad spur, road, pipelines, and

transmission lines have been located in such a way that no additional farm homes and households
will be displaced (ER, Sect. 8.2.2).

Construction activity, particularly in the early stages of site preparation, will involve clear-

ing, excavation, and grading.

population.

Construction activity potentially could have a serious impact on local water quality.
of groundwater resources, as well as surface stream flows, will be controlled.

Construction noise should be only a minor nuisance to the Tocal
Air pollution resulting from airborne dust and possibly smoke may create a local
nuisance for short periods.

Pollution
With the Targe

concentration of workers at the site, provisions must be made for sanitary treatment and disposal

of sewage to preclude any pollution of water resources.

sewage disposal from the Texas Water Quality Board.

The applicant will obtain a permit for

The anticipated daily traffic flow during peak construction periods into and out of the plant

site is approximately 1200 to 1500 passenger cars and trucks.
in traffic density on FM-521.
peak period of construction.

This represents a 300% increase
The frequency of accidents is expected to increase during the

In addition, increased traffic congestion will require traffic

control at major intersections and road improvements to meet peak demands.
the need to relocate some roads, will cause some temporary inconvenience (ER, Sect. 4.1.1.3.2).

4.4.2 Population growth and construction worker income

The STP will require over 2100 workers during the peak period of construction.

This, together with

Most of the

workers will move into the region for the time they are needed if they are not already permanent

residents.
Palacios.

The two towns most 1likely to receive the largest influx of people are Bay City and
The 1970 census of Matagorda County showed a total population of 27,913.

Based on similar projects, the staff estimates that about 50% of the construction work force
will be motivated to live in the vicinity of the site, primarily due to the long duration of the

project and its remoteness from the Houston metropolitan area.

Based on an average family size

of 3.5 for the Houston Metropolitan Statistical Area (HSSA),! the population could increase by

about 3500 persons.

The staff estimates that approximately 70% of the new residents will have

families, and the remaining 30% will be single men or men who will live in the area during the
week and return home on weekends, resulting in a projected increase in population close to 2450
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persons. An ingrease in primary employment will normally cause corresponding increases in employ-
ment in other fields such as service workers, sales personnel, teachers, etc. In the Houston
area, approximately one worker in eight is employed in the service trades.!

The construction employment expected during the period in which the plant is to be built 1is given
in Table 4.9.

Table 4.9. Construction man-hours and employment
for the South Texas Project, 1976—1982

Average number
Year Man-hours 9

employed

1976 1,720,400 930
1977 2,998,600 1,621
1978 3,899,800 2,108
1979 3,883,400 2,099
1980 2,654,500 1,435
1981 1,179,800 638
1982 49,100 27

Tota! 16,385,600 8,858

Source: ER, Table 8.1-12.

The major impacts of population growth and increased income will be felt in Matagorda County,
and these are assessed below.

4.4.3 Impact on community services

Housing data from the 1970 census show that there were 523 vacant (sale or rental) housing units
in Bay City and Palacios, the two largest towns in Matagorda County. The census also listed

702 vacant housing units for the entire county. Local officials, however, indicate that there is
presently very 1ittle available housing. In discussions with those officials, the staff learned
that plans have been made to remedy the situation by developing several mobile home parks and
apartment complexes. There are presently four trailer parks lTocated in the Bay City area, with

a current 300-trailer capacity. An 80-unit apartment complex has recently been completed in Bay
City and 400 additional units are proposed. In Palacios, there are a total of 80 trailer spaces
and plans for an additional 26 spaces. An 18-unit apartment building is also proposed for future
development. On the basis of the experience of previous similar construction ventures, the staff
concludes that the predominant housing demand in the area will be for rental units and that the
majority of the need will probably be met by construction of new mobile home parks and additions
to existing parks.

The Bay City Municipal Water System is considered adequate for the city's needs during the con-
struction period. The sewage system for the Bay City service area is currently operating at
50% capacity and should prove more than adequate. The water facilities in Palacios should also
prove adequate during the STP construction period, but present sewage treatment facilities will
have to be expanded and the necessary plans have already been formulated. Any new Matagorda
County residences outside of Bay City and Palacios will have to rely on individual wells or
water systems provided by developers and on septic tanks for sewage disposal.

There are currently three full-time police officers and 55 volunteers associated with the Bay

City Police Department. The fire department is composed of three part-time firemen and 16 volun-
teers. An increase of both full-time and part-time police and fire personnel may be required,
depending on population increases. Palacios currently has a volunteer fire department and a full-
time police department composed of 4 officers.

One major impact on county and city service in Matagorda County is road maintenance. The traffic
and loads on FM 521 will increase substantially over current levels. State Highways 35 and 60
will also have increased traffic levels. FM 521 will have to be rerouted around the exclusion
area.

The staff concludes that there will be a need for some increased services in Matagorda County.
The financing of the increased services is discussed in the following section.



4.4.4 Impact on local institutions

A variety of taxes, franchise and other payments, will be collected by the appropriate governmental
gu;:hori')cies. The tax rates and assessment rates used are those currently in force (ER, Sect.
.1.2.1).

Preliminary information indicates that the total valuation of the STP, subject to property taxes,
will approximate $503,235,000 when completed. (Property owned by San Antonio and Austin, which
is 447% of the property value, is public property and therefore exempt from property taxation.)
This will increase the assessed valuation of Matagorda County from about $121 million to somewhat
more than $217 million, an increase to more than twice the 1970 assessed valuation.

As shown in Table 4.10, maximum property taxes resulting from STP are estimated to be $6 ,576,000.
The major recipient will be the Palacios Independent School District with $4,378,000 per year or
67% of the total taxes. Matagorda County will receive about $1,993,000 in ad valorem taxes or
some 30% of the STP total property tax. The net present value of the 1lifetime benefit of taxes
will be about $62,214,000 (ER, Sect. 8.1.2.1).

Table 4.10. Estimated additional property taxes to be collected
from the South Texas Project site

Estimated 100% taxable value $898,634,000
Less 44% of value exempt because of public ownership $395,398,960
Estimated additional value subject to property taxes $503,235,040
) T;fz:te 1973 Tax revenue
Taxing authority per $100 Assgssme;t ) (tax rate X
of value® ratio (%) ratio X taxable value)
State of Texas $0.17 24 $205,320
County special ad valorem $0.30 24 $362,329
Matagorda County ad valorem $0.95 24 $1,147,376
Hospital district $0.30 24 $362,329
Navigation district $0.10 24 $120,776
Palacois Independent School! District $1.45 60 $4,378,145
Total annual property taxes $6,576,275
Net present value for lifetime of the plant $62,214,135

®These rates and ratios are those presently existing and, therefore, represent maxima, 'since either or
both will probably be reduced, thereby reducing the burden on existing taxpavyers.
Source: ER, Table 8.1-10.

The Bay City School District will be able to accommodate the increased enrollment expected
during the construction of the plant. Small increases in enrollment will occur in the Palacios
Independent School District and are expected to be absorbed with only minor modifications .

The staff visited local officials of Matagorda County during a site visit in June 1974. County
officials as well as city officials of Bay City and Palacios were aware of the potential Tocal
impacts which might result from the construction of the plant. The sentiment and attitude
expressed appeared to be in favor of the plant.

There is, as with any project of this nature, some risk that the proximity of a large number of
construction workers may overstimulate expansion of such activities as retail sales, mobile home
park development, and various other consumer services. In such a situation, the decline inin-
duced income and employment as STP construction work diminishes may impose hardships on local
residents if not compensated for by other factors. Careful planning by civic leaders and busi-
nessmen should forestall the adverse impacts of such changes on the local economy.

The staff concludes that the applicant has identified the major impacts and has the capabi Tity
for ensuring that the extent of the impacts will be acceptable. This can best be accomplished by
providing local jurisdictions with financial aid in sufficient time to provide the services re-
quired for construction-related impacts.



4.4.5 Impact on recreational capacity of area

There is limited recreational demand for the site property as it now exists. People coming into
the area for recreation would prefer to go to the bay for hunting and fishing, as they do now.
Although there are no plans to develop the cooling lake for recreational use, there are plans
for a visitors' information center, two picnic areas, and a wildlife preserve.

Construction of the intake and discharge facilities for the makeup and return pipelines to the
cooling lake will only affect recreational use in the Colorado River at the construction area
for a short time.

The staff concludes that there will be no significant impact on recreation during construction.

4.5 MEASURES AND CONTROLS TO LIMIT ADVERSE EFFECTS DURING CONSTRUCTION

4.5.1 Applicant commitments

The following is a summary of the commitments made by the applicant to limit adverse effects
during construction of the proposed plant.

1. 1In an effort to control erosion following initial clearing and grading activities, surface
drainage from cuts, fills, spoil areas, etc., will be controlled by ditches, dikes, berms,
and sedimentation basins with controlled outlets (ER, p. 4.1-3).

2. Due to the flat nature of the terrain and the lack of natural drainage streams in the
immediate vicinity of the plant site, drainage-ditches will be constructed to carry storm
water away from the site (ER, p. 4.1-4).

3. Scrap material generated during construction activities will be sorted for salvageable items.
A1l chemical, petroleum, and nonsalvageable items will be hauled from the plant site and
disposed of in accordance with local regulations (ER, p. 4.1-5).

4. Temporar{ roads will be watered during any ¢-y period as necessary to control dust (ER,
p. 4.1-5).

5. Earth fill for the embankment will be obtained from the cooling lake site to the maximum
?xtent possib}e, thus minimizing the construction impacts on the areas surrounding the lake
ER, p. 4.1-6).

6. Embankment fill material will be wetted to reduce dusting (ER, p. 4.1-6).

7. ?o waste consgruction materials or dirt will be disposed of by dumping into the river
ER, p. 4.1-6).

8. Temporary parking areas, temporary roads, and the land occupied by the batch plant, upon
completion of construction activities, will be cleared and relandscaped to conform with the
natural surroundings (ER, p. 4.1-7).

9. Where possible, in order to minimize impact, periods of peak construction activity will be
timed to coincide with the periods of least sensitive phases in the life cycles of the more
important animals on the site (ER, p. 4.1-10).

10. In order to minimize the impact of noise on the local populace, pile driving operations
will normally be performed only during daylight hours over a period of approximately six
months (ER, p. 4.1-10a).

1. zegetation c]iaring along transmission line rights-of-way will be limited and selective
ER, p. 4.2-3).

12. Timing to avoid the breeding season and, where necessary, the use of all-terrain equipment
in wetlands, will minimize the impact on sensitive marshland habitat and associated biota
Jocated within transmission line rights-of-way (ER, p. 4.2-4).

13. Where vegetation must be cleared from stream banks along the transmission line rights-of-way,
the land will be reseeded with adapted species of low-growing vegetation and grasses to
control erosion (ER, p. 4.2-5).

14. To assure minimal impact on Attwater's prairie chicken, construction in the two booming
areas along the transmission routes will be scheduled to avoid the nesting period, March 1
to June 25 (ER, p. 4.2-6).
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No neg access roads will be constructed along any of the transmission corridors (ER, p.
4.2-8).

Implementation of high-standard construction techniques to minimize soil erosion, combined
with the restriction of construction activity to periods of lTow precipitation, will result
in minimum erosion as a result of transmission-line construction (ER, p. 4.2-12).

Construction will be scheduled to avoid unharvested fields whenever possible. Whenewver it
is necessary to disturb or destroy field crops, all surface construction marks will be
removed by disking, and farm operators will be adequately compensated (ER, p. 4.2-14).

At any point where the right-of-way crosses a surface road, sufficient brush or trees will
be arranged to screen the cleared right-of-way where necessary (ER, p. 4.2-15).

No herbicides will be used during the course of clearing or construction activities, thus
avoiding any contamination of water or danger to wildlife (ER, p. 4.2-15).

Traffic control measures will be implemented as required to control truck traffic and assure
safe operations in the vicinity of small local communities, presently uncontrolled in rural
areas and school bus pickup points (ER, p. 4.1-11).

Withdrawal of water from the Colorado River for filling of the cooling lake will be avoided
to the maximum extent possible during low-flow periods (ER, p. 2.4-12).

The following applicant commitments are found in the response to Question D-18 of Amendment 1

to the ER.

22. Excavation materials will be hauled to designated stockpile, spoil, or fill areas.

23. The side slopes of the excavation of the plant will be designed to have natural stabi 1ity
and the surface will be seeded with grass to prevent surface erosion. The flow of water
down the side slope surface will be controlled by berms and directed by ditches and gutters
to areas to be pumped into storm drains.

24. Outer slope surfaces of the reservoir will be seeded to reduce erosion, and the interior
slopes will be stabilized by the use of soil cement.

25. The construction of the river makeup pump station and screening structures will not cause
additional siltation or slough-off losses to the river.

26. The bottom of the barge slip will be graded and covered with crushed stone, gravel, or shell
to stabilize the bottom and reduce siltation and erosion. Clearing of trees and vegetation
will be confined to a small area.

27. A sheet pile retaining wall will be constructed to localize disturbance of aquatic habitat
in the barge slip construction area.

28. In heavily wooded areas, the right-of-way for transmission lines will be cleared of all
debris. If the property owner does not claim timber in sparsely-populated rural areas, it
will be disposed of by burning in accordance with regulations for “Outdoor Burning in Rural
Areas" (Texas Air Control Board Regulation I, Section 101.25).

29. In urban or more densely populated rural areas, the timber will be cut into small bolts and
buried in poorly-drained sections of the transmission Tine right-of-way or will be removed.
Limbs and other cleaning debris will be chipped and spread to provide mulch.

30. Trees removed from cultivated fields during construction of transmission lines will not be
left in fields or pastures.

31. Cleanup and restoration of areas affected by clearing and construction will be conducted.

32. A1l areas which are temporarily altered during construction will be seeded with grasses
which are adapted to the heavy moist soils of the site to prevent erosion.

33. The temporary road extending from FM 521 to the north and south of the Station area on
completion of the plant construction will be eliminated and the rights-of-way graded and
replanted to blend with natural surroundings.

34. Measures will be taken to maintain the existing drainage routes in the bottomland when the

intake and discharge lines are laid in place.
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No direct discharge of wastes into the Colorado River during construction is planned. Wastes
from a small sewage treatment plant (2,000 employees/10 hours/day) will be treated in
accordance with state and local laws and returned to the relocated Little Robbins Slough

at rates varying from 40 to 200 gpm. (Applicant modified - see Sect. 11.3.1.3)

Long-term temporary construction roads will be surfaced with a stabilized material to resist
wear and erosion due to traffic.

4.5.2 Staff evaluation

Based on a review of the anticipated construction activities and their expected environmental
effects, the staff concludes that the measures and controls committed to by the applicant, as
summarized above, are adequate to ensure that adverse environmental effects will be at a minimum
practicable level, with the following additional precautions:

1.

Total suspended solids in construction runoff discharged to the Colorado River shall not
exceed the TSS levels in the river at the time of discharge or sedimentation basins, sized to
hold the water from a 10 year-24 hour rainfall event, shall be utilized prior to discharge.

Sewage waste shall be discharged after treatment to the Colorado River.

A study shall be performed to determine the need for diversion of water from the Colorado
River to Little Robbins Slough and the parameters required to minimize impacts on the marsh
complex. Any water so diverted shall be Timited to no more than 150 ppm TSS and 1500 ppm TDS.
Construction shall be performed to minimize watershed removal as specified in Sect.

6.1.3.2.

In riparian woodlands, initial clearing for transmission line corridors shall be done in
such a manner as to leave all roots of woody plants intact so that the interlaced roots can
help prevent bank erosion.

Along transmission line right-of-way inhabited by Attwater's prairie chicken, construction
in booming areas shall be scheduled to avoid the courting and nesting period, January 1 to
June 1. The applicant, in cooperation with land owners and the Texas Fish and Game Depart-
ment, shall adopt management practices which will preserve the prarie chicken range found
along and adjacent to the right-of-way.

Only tall tree species shall be eliminated from woodland rights-of-way, leaving shrubs and
grasses for a more stable ground cover. Shrubs provide a greater variety of food and cover
for wildlife than grasses alone.

The applicant shall Timit the straightening and channelization of Little Robbins Slough to
the area within the site boundary.

The applicant shall visibly flag transmission lines which cross open water or estuarine
areas with colored balls to minimize avian collisions.
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5. ENVIRONMENTAL EFFECTS OF OPERATION OF THE STATION AND TRANSMISSION FACILITIES

5.1 IMPACTS ON LAND USE

5.1.1 Station operation

O0f the 12,352-acre site, approximately 4127 acres will not be altered by construction. Approx-
imately 1700 acres of bottomland habitat adjacent to the Colorado River will be set aside as a
wildlife preserve. A visitors' center, picnic area, and boat s1ip on the Colorado River will use
another 100 acres. The remainder of the site, approximately 2327 acres, will be left in its
natural state as much as possible and thus will revert to native vegetation via successional
processes. The staff recommends that, where practicable, land outside of the exclusion area

be allowed to continue being used as it is at present.

5.1.2 Transmission lines

{

0f the 398 miles of right-of-way required, approximately 59% is agricultural land and 41% is
natural communities, of which 15% is heavily wooded (Table 4.4). The presence of transmission
lines is not expected to significantly affect agricultural production; however, heavily wooded
areas will be cleared as required. The applicant has tried to avoid environmental sensitive
areas in choosing the transmission Tine routes.

5.2 IMPACTS OF WATER USE
5.2.1 Surface water

The maximum annual diversion of water from the Colorado River will be 102,000 acre-ft. To
protect the quality of the water in Matagorda Bay, makeup pumping will occur only when river
flow is greater than 300 cfs, and then only up to 55% of the excess over 300 cfs, with total
withdrawal not exceeding 1200 cfs. Blowdown is permitted only when the net river flow after
makeup diversion is greater than 800 cfs. Permits for withdrawal of and discharge to all streams
have been filed with the Texas Water Rights Commission and the Texas Water Quality Board.
.
The total yearly evaporation in the cooling lake ranges from:E3‘QQQ_IQ:g§;ii£EEE§:?Z:7 There
are other small losses due to ground seepage. Rainfall into the cooling lake will replace about
25,000 acre-ft of these losses annually. Therefore, the total consumptive use of Colorado River
water is estimated to be 40,000 to 45,000 acre-ft per year. Presently, it is estimated that
about 30% of the rain falling on the site flows into the Colorado River - Matagorda Bay estuary.
Therefore, the total water loss due to building and operating the STP with the cooling Take is
estimated to be 47,000 to 53,000 acre-ft/year.

The applicant's summary of the expected cooling lake operation from 1949 to 1988, based on
streamflow and meteorology records from 1949 to 1971 and extrapolated to 1988, is given in Table
5.1.

5.2.2 Groundwater

Withdrawal from the deep aquifer zone is expected to average only about 130 gpm during plant
operation, which should cause a negligible effect on the water table. No withdrawal will be
made from the shallow aquifer zone.

Seepage of water from the cooling lake is estimated to be 2 cfs, or about 1450 acre-ft/year
after steady state is attained (ER, p. 5.1-33). This seepage is expected to end up in the
shallow aquifer zone without affecting the groundwater level. No intrusion of seepage into the
deep aquifer zone is expected.
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Table 5.1. Summary of the applicant’s cooling lake operation study

(1949-1988)
ltems Monthly Yearly
Adjusted river flows, acre-ft Max 421,447 1,385,746
Min 0 41,515
Av 39,032 468,352
Maximum allowable pumping, acre-ft Max 70,887 307,065
Min 0 2,080
Av 9,621 115,449
Actual pumped, acre-ft Max 60,052 102,000
Min 0 2,030
Av 4,472 53,666
Induced evaporation, acre-ft Max 3,280
Min 1,970
Av 2,604 31,250
Gross natural evaporation, acre-ft Max 5,110 36,750
Min 982 26,540
Av 2,660 31,910
Rainfall, acre-ft Max 10,860 37,400
Min 0 11,630
Av 2,050 24,560
Net natural evaporation, acre-ft Max 4,678 22,721
Min (—) 8,352 (=) 7,063
Av 612 7,342
Blowdown, acre-ft Max 15,158 56,119
Min 0 0
Av 1,119 13,425
TDS concentration in cooling lake, ppm  Max 12,643
Min 600
Av 1,933
Water level in cooling lake, ft MSL Max 49.0
Min 25.8
Av 43.6

Source: ER, Table 3.4-2.

5.2.3 Water quality standards

Texas Water Quality Board Standards,! which are approved by the Region VI Environmental Protection
Agency Office, indicate that there are no temperature requirements for privately owned reservoirs
that are constructed principally for industrial cooling purposes. The STP cooling lake is such

a body of water.

The standards shown below (Source: ER, p. 2.5-22) apply to discharges into the Colorado River
(blowdown from the cooling lake):

1. dissolved oxygen, not less than 5.0 mg/liter;
2. pH range, 6.7-8.5;
3. fecal coliform, logarithmic average not more than 200 per 100 milliliters;

4. temperature, maximum upper limit 95°F and 1.5°F above natural condition during summer season
and 4°F above natural condition for spring, fall, and winter.

The temperature standard allows for a mixing zone of up to 25% of the cross-sectional area of
the stream. Studies of the water discharging into the Colorado River indicate that this standard
will be met as discussed in Sect. 5.3.

The EPA has published regulations concerning thermal discharges and effluent auidelines for steam
electric power generating plants. The staff has evaluated the effluents associated with the con-
struction and operation of the STP. These effluents are expected by the staff to conform with
the EPA limitations and reflect the "best available technology economically achievable." 1In some
instances the development of specific operating limitations may have to be incorporated in the
technical specifications of the operating lTicenses. The staff anticipates no violation of State
or Federal standards for either thermal or chemiczl releases to the Colorado River.
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5.3 EFFECTS OF OPERATION OF HEAT DISSIPATION SYSTEM

5.3.1 Cooling lake behavior

Water evaporation rates from the cooling lake were determined by both the applicant and the staff.
The applicant determined the evaporation rates and other lake behavior patterns using 1949 through
1971 historical data. The applicant used the 1949 through 1965 data to predict the evaporation
rates and other lake behavior patterns for the 1972-1988 time period.

The applicant's summary of evaporation rates for the 1949-1988 period are shown in Table 5.1.
Natural evaporation rates for 1949 through 1965 were obtained from the data of Kane,? and those
for 1966 through 1971 were calculated from pan evaporation records at nearby weather stations.
Induced evaporation rates were estimated by the method outlined in Harbeck et al.3 using Victoria,
Texas, weather data. The average of the monthly evaporation rates for a three-year period running
from February 1953 through January 1956 are shown in Table 5.2. These averages were determined

by the "Cooling Reservoir Fog Predictor" model (ER, Amendment 1, pp. AI-327 through AI-344).

Also shown in Table 5.2 are the averages of the monthly and annual evaporation rates calculated
by the staff for the 1962-1972 time period, using again the Victoria, Texas, weather data. The
staff used a cooling-pond model, which is summarized in Ryan and Harleman,“ and assumed that the
heat exchange to the atmosphere is described by the relations of Ryan and Stolzenbach.*»5

Table 5.2. Cooling lake evaporation losses (acre-ft)

Average of applicant’s Average of staff's
estimates for February estimates for
Month 1953 through January 19567 1962—1972 time period
Natural  Forced Total Natural Forced Total

January 1,631 2,021 3,652 1,158 2,414 3,672
February 2,006 2,050 4,056 1,628 2,008 3,636
March 2,259 2,630 4,889 2,414 1,982 4,396
April 2,378 2,901 5,279 2,617 2,436 5,053
May 3,049 3,254 6,303 3,190 2,914 6,104
June 3,987 3,217 7,204 3,979 2,924 6,903
July 4,003 3,324 7,327 4,391 3,213 7,604
August 3,723 3,330 7,053 4,033 3,487 7.5620
September 3,044 3,111 6,155 3,070 3,754 6,824
October 3,374 3,217 6,591 2,764 3,685 6,449
November 2,268 2,459 4,727 1,815 3,456 5,271
December 1,965 2,297 4,262 1,065 3,081 4,146

Annual total 33,687 33,811 67,498 32,124 35,359 67,478

2ER, Amendment 1, p. Al-396.

Comparing the average annual cooling lake evaporation rate of the applicant with that of the
staff, both shown in Table 5.2, it can be seen that the staff's result is about the same as

the applicant's. However, comparing the staff's result in Table 5.2 with the applicant's result
in Table 5.1, the staff's result is about 7% higher. In addition, the applicant's result in
Table 5.2 is about 7% higher than his value in Table 5.1. These discrepancies are due, 1in part,
to differences in meteorological conditions during the two time periods and also to different
assumptions used in the various models. However, the discrepancies are within the expected
accuracy of the models. Therefore, the staff generally concurs with the applicant on evaporation
losses from the cooling lake.

There is considerable variation in the rate that water will be evaporated from the cooling lake
from month to month, as shown in Table 5.2, and from year to year, as shown in Table-5.3.  The-
staff's calculations show that annual evaporation rates can range from63,100.to 74,200 acre-ft.
Part of this evaporation loss will be made up by rain falling directly into The cooTing Take; i
which will be, on the average, 24,560 acre-ft/year, as shown in Table 5.1. This is not suffi-
cient to replace the water that will evaporate from the lake, and therefore additional water will
have to be withdrawn from the Colorado River. There will also be considerable variation in the
amount of rain that will fall into the lake from month to month®:7 and the amount of water that

is available in the Colorado River for makeup (Sect. 2.5.1.1).
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Table 5.3. Staff’s estimated total
annual cooling lake evaporation
losses (acre-ft)

Year Evaporation loss
1954 69,874
1955 66,508
1956 68,980
1957 65,733
1962 73,437
1963 74,161
1964 69,058
1965 65,266
1966 65,334
1967 67,968
1968 63,147
1969 66,414
1970 64,295
1971 68,299
1972 66,574

To assure that there will be sufficient water in the cooling lake to dissipate the waste heat

from the plant at all times, the applicant made a detailed study of the cooling lake (ER,

Sect. 3.4.2.1). In this study the historical hydrological and meteorological data discussed at
the beginning of this section were used and the water makeup and blowdown restrictions discussed
in Sects. 3.4.3 and 3.4.4 were applied. The makeup water restrictions took into account the
desirability of supplying 150,000 acre-ft/year of fresh water from the Colorado River to Matagorda
Bay to preserve water quality in the bay.® The freshwater flow rate is equivalent to 12,500
acre-ft/month, and, for all months that makeup water is withdrawn from the river, the freshwater
flow to the bay will not drop below this value (ER, p. 3.4-11). The staff reviewed this approach
and concurs with the applicant that this will be the case.

Results of the studies shown in Fig. 5.1 indicate that there would have been sufficient water
in the cooling lake to dissipate waste heat at all times. The minimum lake operating level of
25.8 ft MSL would have occurred in 1956, which was during the period-of-record drought (PSAR,
Amendment 1, p. 2.4-49).

Equilibrium temperatures predicted by the applicant and the staff are in agreement and are shown
in Fig. 5.2.

Predicted circulating water intake and discharge temperatures at the plant factors listed in
Table 3.1 are shown in Fig. 5.3. To predict these temperatures, the staff used a simplified
two-stage model,“ and assumed a dilution coefficient of five for the first, 500-acre, recircu-
lating flow stage (dilution coefficient would be unity for no mixing).%:10 It was assumed that
the remainder of the lake is the second (plug-flow) stage. The applicant's values are only
slightly higher than the staff's. The staff calculated the effect of increasing the plant factor
to 1.0, and the results are shown in Fig. 5.4. Comparing the circulating water intake tempera-
tures in Figs. 5.3 and 5.4, it can be seen that the effect of increasing the plant factor to

1.0 is negligible.

Comparing the circulating water intake temperatures in Figs. 5.3 and 5.4 with the equilibrium
temperatures in Fig. 5.2, the staff's calculations indicate that they will be nearly the same.
The staff calculated that the maximum amount by which the circulating water intake temperature
would exceed the equilibrium temperature would be 0.5°F (May 1962).

Both the staff and the applicant predicted that the highest cooling Take temperatures would
occur in July. Temperature distributions in the cooling lake during this month are shown in
Table 5.4. The staff and the applicant agreed that 1953 would have been the year of highest
lake temperatures. However, the staff's calculations indicated that July 1958 would have been
the month of highest temperatures, while the applicant's calculations indicated that July 1952
would have had the highest temperatures. In every case, the staff's calculated temperatures

are slightly below the applicant's. Therefore, the staff concludes that the applicant's cooling
lake water temperatures are reasonable and conservative.
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Fig. 5.2. Predicted equilibrium temperatures for South Texas Project cooling lake.
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Fig. 5.3. Estimates of the circulating water intake and discharge temperatures at the
predicted average monthly plant factors.
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5.3.2 Effects of cooling lake discharge on the Colorado River

The rate that water can be discharged (blowdown) into the Colorado River will be limited by the
excess temperatures that it may produce. (No water will be discharged into the river if the
cooling lake water Tevel is below 47 ft MSL, as discussed in Sect. 3.4.4.) The Texas Water
Quality Standards! state that, except for a mixing zone at this location in the river, the
difference between the mixed water temperature and the natural water temperature cannot exceed
4F° 4in fall, winter, and spring and 1.5F° in the summer. These same standards state that, be-
cause of the varying local conditions, there is no single criterion regarding the size of the
mixing zone but that normally it should not exceed 25% of the cross-sectional area and/or volume
of flow of the stream or estuary.

The applicant stated that the cooling lake blowdown water temperatures would not exceed the
natural river temperatures by more than 6.9F° in the fall, winter, and spring or 4.3F° in the
summer. The staff estimated, by potential flow analysis, that the cooling lake blowdown will
have about the same temperature as the cooling lake itself at the circulating water intake struc-
ture. The applicant estimated the natural Colorado River temperatures at the site for the years
1962 through 1970 using the method of Edinger and Geyer.ll The staff concurs with this approach.
Monthly values of natural river temperatures have been estimated (ER, Fig. 2.5-11). Differences
between the staff's estimated cooling lake blowdown temperatures and the predicted natural river
temperatures during 1962 through 1970 are shown in Table 5.5. In all cases except July and
August of 1970, these temperature differences are less than the maximum values predicted by the
applicant. However, in July and August of 1970, the net river flow rate would be negligible

(ER, Fig. 3.4-10), and therefore no cooling lake water would be discharged to the river. The
staff concurs with the applicant's values of the differences between the cooling lake blowdown
and the natural river water temperatures.

Table 5.5. Staff estimation of the differences between the cooling lake
temperature (T,_) at the blowdown line inlet and Colorado River
temperature (T ) at the blowdown line outlet

Temperature difference: (T — Tg), F°

Month 1962 1963 1964 1965 1966 1967 1968 1969 1970

Jan. -0.1 -1.4 3.0 -2.1 —6.0 -1.2 -0.5 -2.2 —-29
Feb. 3.7 25 -0.8 -1.1 -0.6 -3.5 —-4.4 -3.8 -0.9
Mar. 2.4 1.9 1.9 —-1.4 0.0 -1.0 -0.5 -1.8 -0.9
Apr. 3.8 1.1 -0.5 -1.0 -3.7 -1.0 -2.4 -1.7 -2.3
May 2.3 1.8 0.3 0.0 -0.3 1.8 -0.3 -0.1 —-1.6
June 0.6 0.4 0.7 1.9 1.2 1.1 -0.2 1.1 3.9
July 2.8 0.3 1.8 1.8 0.1 =11 -0.6 -0.4 5.0
Aug. 1.0 1.2 1.8 2.8 -1.3 0.2 0.3 -0.5 5.2
Sept. 0.8 -1.1 0.1 -0.4 0.5 -1.1 -1.7 2.1 3.1
Oct. 0.3 1.6 2.2 1.2 —-1.6 -0.4 0.5 -1.3 -1.1
Nov. 1.5 -2.2 -1.6 -0.5 -1.4 -0.8 —2.6 -7.5 -0.9
Dec. -2.0 -2.3 -0.6 -2.0 —4.8 -5.4 -2.7 -1.6 —5.4

At the edge of the 25% mixing zone in the river, the applicant determined that water temperature
would not exceed the natural river temperature by more than 3.26F° in fall, winter, and spring
or by 1.10F° in the summer. Most of the time these differences would be much less (ER, pp. 5.1-
10 and 5.1-11). In all cases, the temperatures at the edge of the mixing zone would be within
the limits permitted by the Texas Water Quality Standards.!

Calculations were performed on an hourly basis using the historical meteorological data described
in Sect. 5.3.1 and the mode of cooling lake blowdown operation described in Sect. 3.4.4. It was
assumed in this particular analysis that the initial temperature difference between the blowdown
water and the natural river water would be 6.9F° at all times in the fall, winter, and spring and
4.3F° in the summer. This is a conservative assumption.

The method of Koh and Fanl2 was modified to predict these temperature differences at the edge of
the mixing zone (ER, pp. 5.1-4 through 5.1-6 and Appendix 6.1-B). The staff compared the tem-
perature differences predicted by this modified Koh and Fan model with those predicted by the
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Hirst modell3 for several cases. This comparison is shown in Table 5.6, where it can be seen
that the temperature differences predicted by the two models agree favorably. Therefore, the
staff concludes that the temperature differences predicted at the edge of the 25% mixing zone
in the Colorado River are reasonable.

Table 5.6. Comparison of blockage temperature differences in the
Colorado River predicted by applicant and staff mixing models

» . Blockage tcmperature
Initial Discharge

River River water differences
temperature velocity temperature water o
o difference velocity Applicant Staft
(°F) (fps) ° model® model®
("F) (fps) - o
F) °F)

70 0.4 6.9 4.14 1.56 1.22
70 0.4 6.9 6.22 2.00 1.62
70 0.4 4.3 4.14 0.95 0.75
70 0.4 43 6.22 1.22 0.95
70 1.0 6.9 4.14 0.49 0.63
70 1.0 6.9 6.22 0.92 0.89
70 1.0 43 4.14 0.28 0.37
70 1.0 43 6.22 0.55 0.70
55 04 6.9 6.22 1.94 1.52
55 1.0 6.9 6.22 0.87 0.88

9ER, pp. 5.1-4 through 5.1-6 ana Appendix 6.1-B.

be A, Hirst, Analysis of Round, Turbulent, Buoyant Jets Discharged to Flowing
Stratified Ambients, ORNL-4685, Oak Ridge National Laboratory, Oak Ridge, Tenn.,
June 1971.

Because of the tidal cycle in the river at the point of blowdown, it is possible that blowdown
water can be discharged to a portion of river water that has received blowdown water during the
previous tidal cycle. To account for this, it was assumed at the point of blowdown that the
river water and blowdown water released during the previous tidal cycle are mixed and that none
of the excess heat has been dissipated to the atmosphere. This is a conservative assumption,
and therefore the staff concludes that the applicant's method of predicting the influence of the
tidal cycles on the river water temperatures at the discharge point is conservative.

Beyond the mixing zone in the river, the rate that heat would be dissipated from the river to
the atmosphere was predicted using the method of Pritchard and Carter.l* Comparing the heat ex-
change coefficients between the water and the atmosphere that are used in the Pritchard and
Carter model (ER, Table 5.1-3) with those of Ryan and Stolzenbach,“s5 the exchange coefficients
used in the Pritchard and Carter model are significantly lower. Therefore, the staff concludes
that the predictions of the Colorado River temperatures beyond the mixing zone are conservative.

In summary, the staff concludes that the effects of water discharges from the STP cooling lake
on the Colorado River are reasonable and acceptable. The staff further concludes that these
discharges will be within the limits given in the Texas Water Quality Standards.!

5.4 RADIOLOGICAL IMPACTS

5.4.1 Radiological impact on biota other than man

5.4.1.1 Exposure pathways

The pathways by which biota other than man may receive radiation doses in the vicinity of a
nuclear power station are shown in Fig. 5.5. Two recent comprehensive reportsl5>16 have been
concerned with radioactivity in the environment and these pathways. These reports give a more
detailed explanation of the subjects that will be discussed below. Depending on the pathway
being considered, terrestrial and aquatic organisms will receive either approximately the same
radiation doses as man or somewhat greater doses. Although no guidelines have been established
for desirable Timits for radiation exposure to species other than man, it is generally agreed
that the limits established for humans are also conservative for these species.l?
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Fig. 5.5. Generalized exposure pathways for organisms other than man.

5.4.1.2 Radioactivity in the environment

The quantities and species of radionuclides expected to be discharged annually by the South
Texas Project in liquid and gaseous effluents have been estimated by the staff and are given

in Tables 3.6 and 3.7 respectively. The basis for these values is discussed in Sect. 3.5. For
the determination of doses to biota other than man, specific calculations are done primarily
for the liquid effluents. The 1iquid effluent quantities, when diluted in the South Texas
Project cooling lake, would produce an average gross activity concentration, excluding tritium,
of 4.0 x 1072 pCi/ml in the plant discharge area. Under the same conditions, the tritium con-
centration would be 42 pCi/ml.

Doses to terrestrial animals, such as rabbits or deer, due to the gaseous effluents are quite
similar to those calculated for man (Sect. 5.4.2). For this reason, both the gaseous effluent
concentrations at locations of interest and the dose calculations for gaseous effluents are
discussed in detail in Sect. 5.4.2.

5.4.1.3 Dose rate estimates

The annual radiation doses to both aquatic and terrestrial biota, including man, were estimated
on the assumption of constant concentrations of radionuclides at a given point in both the water
and air. Referring to Fig. 5.5, radiation dose has both internal and external components.
External components originate from immersion in radioactive air and water and from exposure to
radioactive sources on surfaces, in distant volumes of air and water, in equipment, etc. Inter-
nal exposures are a result of ingesting and breathing radioactivity.

The maximum doses to marine organisms will be delivered to fish, crustacea, molluscs, and certain
sea plants. This is principally a consequence of physiological phenomena exhibited by these
organisms that result in the concentration in their structures of certain elements found in
saline water. Estimates have been made of the quantities of elements present in a number of
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marine organisms relative to the quantities present in seawater. Values of relative biological

accumulation of a number of waterborne elements by fish, crustacea, molluscs, and sea plants are
provided in Table 5.7. As may be seen, variations in bioaccumulation factors range over several
orders of magnitude from one chemical element to another.

Table 5.7. Marine bioaccumulation factors

pCi/kg of organism per pCi/liter of water

Element

Fish Crustacea Molluscs Algae
Cr 100 1,000 1,000 1,000
Mn 3,000 10,000 50,000 10,000
Fe 1,000 4,000 20,000 6,000
Co 100 10,000 300 100
Ni 500 100 100 100
Zn 5,000 5,000 50,000 1,000
Ag 1,000 5,000 5,000 1,000
w 10 10 100 100
Rb 30 50 10 10
Sr 1 1 1 20
\ 30 100 100 300
Zr 30 100 100 1,000
Nb 100 200 200 100
Mo 10 100 100 100
Ru 3 100 100 1,000
Rh 10 100 100 100
Sb 1,000 1,000 1,000 10,000
Te 10 10 100 1,000
! 20 100 100 10,000
Cs 30 50 10 10
Ba 3 3 3 100
Ce 30 100 100 300
Pr 100 1,000 1,000 1,000
Nd 100 1,000 1,000 1,000
Pm 100 1,000 1,600 1,000
Np 10 10 10 6
Pu 3 200 200 1,000
Sources:

A. M. Freke, “A Model for the Approximate Calculation
of Safe Rates of Discharge of Radioactive Wastes into the
Marine Environments,”” Health Phys. 13: 743 (1967).

S. E. Thompson, C. A. Burton, D. J. Quinn, and Y. C. Ng,
Concentration Factors of Chemical Elements in Edible Aqua-
tic Organisms, Report UCRL-50564 (Rev. 1), Lawrence
Livermore Laboratory, California, Oct. 10, 1972.

Fish, crustacea, molluscs, and sea plants would be expected to receive doses of 6, 59, 19, and

48 millirads/year, respectively, if they were to inhabit the cooling lake. Following discharge to
the receiving waters, the coolant water from the plant is soon diluted by a factor of approxi-
mately 9. The annual doses to aquatic biota are reduced by a corresponding amount. The discharge
is further mixed and diluted as it moves from the discharge zone. As a consequence of this and
the accompanying radioactive decay, the estimated doses will decrease with distance from the
region of discharge.

External doses to terrestrial animals other than man are determined on the basis of gaseous
effluent concentrations and direct radiation contributions at the locations where such animals
may actually be present. Terrestrial animals in the environs of the plant will receive approxi-
mately the same external radiation doses as those calculated for man. Table 5.8 Tists the doses
due to gaseous effluents. Table 5.8a shows the comparison of calculated doses from plant opera-
tion with proposed Appendix I design objectives.
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Table 5.8. Annual individual doses due to gaseous effluents

Dose (millirems/year)

Location X/Q (sec/m?)
Total body Skin Thyroid
Site boundary (1600 m N) 14X10°%  1.4Xx10°2 1.7 X 1077 1.1 X 10~ "1/
Nearest cow (7 miles E) 26X107%  19x1074 3.4X1073 35X 10115/
Nearest residence (2.4 miles WNW) 3.5 X 10~7 33x107°3 45X 10™2 8.6 X 10™2(c/
Visitors’ center (800 m ENE) 88X 1077 7.0x 1073 1.4 X 10" 8.1x 10-2fa)
Nearest beach (1.7 miles ESE) 1.4 X 1077 1.4X 1072 23X 10-2 1.1X 10~ 2fa/

2Dose to thyroid of adults due to inhalation of air at this location.

bDose to thyroid of a child due to consumption of 1 liter/day of milk from a cow grazing 12
months/year at this location.

¢Dose to thyroid of adults due to inhalation and consumption of green, leafy vegetables at this location.

Table 5.8a. Comparison of calculated dose from plant operation with Appendix | design objective doses?

2

Proposed Appendix |

Criterion design objective dose Calculated doses

Liquid effluents

Dose to total body or any organ from all pathways 5 millirems/year 0.20 millirem/yearb
Gaseous effluents

Gamma dose in air 10 millirads/year 0.03 millirad/year

Beta dose in air 20 millirads/year 0.25 millirad/year

Dose to total body of individual 5 millirems/year 0.003 millirem/year®

Dose to skin of an individual 15 millirems/year 0.04 millirem/year®

Radioiodines and particulates
Dose to any organ of an individual from all pathways 15 millirems/year 0.14 millirern/yeard

2As presented in Concluding Statement of Position of the Regulatory Staff, Docket No. RM-50-2, pp. 25—30,
U.S. Atomic Energy Commission, Feb. 20, 1974.

bDose to thyroid from eating fish crustacea and molluscs near lake discharge.

¢Dose for full-time occupancy of residence 2.4 miles WNW.

9Dose to child’s thyroid via pasture-cow-milk-ingestion pathway (7.0 miles E).

An estimate can be made for the ingestion dose to a terrestrial animal such as a duck, which is
assumed to consume only aquatic vegetation growing in the water in the cooling lake. The duck
ingestion dose was calculated to be about 49 millirads/year, which represents an upper limit
estimate since equilibrium was assumed to exist between the aquatic organisms and all radio-
nuclides in water. A nonequilibrium conditon for a radionuclide in an actual exposure situation
would result in a smaller bioaccumulation and therefore in a smaller dose from internal exposure.

The Titerature relating to radiation effects on organisms is extensive, but very few studies
have been conducted on the effects of continuous low-level exposure to radiation from ingested
radionuclides on natural aquatic or terrestrial populations. The most recent and pertinent
studies point out that, while the existence of extremely radiosensitive biota is possible and
while increased radiosensitivity in organisms may result from environmental interactions, no
biota have yet been discovered that show a sensitivity to radiation exposures as low as those
anticipated in the area surrounding the South Texas Project. In the "BEIR" report,l® it is
stated in summary that evidence to date indicates that no other living organisms are very much
more radiosensitive than man. Therefore, no detectable radiological impact is expected in the
aquatic biota or terrestrial mammals as a result of the quantity of radionuclides to be released
into the Colorado River and into the air by the South Texas Project.

5.4.2 Radiological impact on man

5.4.2.1 Exposure pathways

Routine power generation by the South Texas Project will result in the release of small quanti-
ties of fission and activation products to the environment. This evaluation will provide dose
estimates that can serve as a basis for a determination that releases to unrestricted areas are
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as Tow as practicable in accordance with 10 CFR 50 and within the 1imits specified in 10 CFR 20.
The NRC staff has estimated the probable radionuclide releases from the South Texas Project
based upon experience with comparable operating reactors and an evaluation of the radioactive
waste system. These releases have been discussed in Sect. 3.5.

Estimations were made of radiation doses to man at and beyond the site boundary via the most
significant pathways among those diagrammed in Fig. 5.6. The calculations are based on con-
servative assumptions regarding the dilutions of effluent gases and radionuclides in the liquid
discharge and on the use by man of the plant surroundings. In general, radiation doses calcu-
lated by the staff are intended to apply to an average adult. Specific persons will receive
higher or lower doses, depending upon age, 1iving habits, food preferences, or recreational
activities.

Based upon experience at comparable operating nuclear power reactors, an estimate has been made
of the occupational radiation exposures expected to result from plant operation.
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Fig. 5.6. Generalized exposure pathways to man.

5.4.2.2 Liquid effluents

Expected radionuclide releases in the liquid effluent have been calculated for the South Texas
Project and are listed in Table 3.6. This effluent is released periodically from the cooling
lake into the Colorado River, only when the flow rate of the river exceeds 800 cfs. Since this
flow is greater than the adjusted average flow of 647 cfs, it was used in calculating all con-
centrations and doses due to liquid effluents in the river. The long-term average discharge
flow from the lake, 13,425 acre-ft (18.5 cfs), was used to calculate concentrations in the lake.
Under these conditions, the gross activity concentration, exclusive of tritium, in the discharge
from the lake is estimated to be 4.0 x 1072 pCi/ml. Under the same conditions, the tritium con-
centration would be 42 pCi/ml, as stated in Sect. 5.4.1.2.

During normal reactor operations, a fraction of the noble gases produced will be released in the
liquid effluent and subsequently discharged into the Colorado River. The NRC Directorate of
Regulatory Operations has analyzed operating reactor radioactive 1iquid effluent for noble gas
content, and, under conditions of highest annual average noble gas concentrations in the dis-
charge water, no significant doses would be delivered to human beings.
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Consumption of water represents a potentially significant exposure pathway to the population.
However, there are no drinking water supplies within 100 miles of the plant that could be
affected by the effluents. In addition, no potential exists for groundwater contamination.

Other pathways of relative importance involve recreational use of the river in the vicinity of
the discharge zone. Individual doses from consuming fish or invertebrates caught in the immedi-
ate discharge area were evaluated using the biological accumulation factors listed in Table 5.7
and standard models.l® Swimming, boating, and fishing in the discharge region were also included
in the evaluation.

Based on its evaluation of liquid radioactive waste releases, the staff calculated that the
whole body and critical organ doses will be less than 5 millirems/year at or beyond the site
boundary and that the proposed systems will be capable of limiting the release of radiocactive
materials in Tiquid effluents to less than 5 Ci/year/reactor. The staff finds that the proposed
1iquid radioactive waste system is capable of reducing effluents to as low as practicable levels
in accordance with 10 CFR Part 20 and 10 CFR Part 50.36(a). Based on these findings, the staff
concludes that the proposed 1iquid radioactive waste system is acceptable. Table 5.9 summarizes
the potential individual doses from the liquid effluents.

Table 5.9. Annual individual doses from liquid effluents

Dose (millirem/year)

Location Pathway
Total body Gl tract Thyroid Bone
Coolant discharge region Fish ingestion 76X107%  7.0x107% 28X10°2 46X10°3
Invertebrate 1.8X1072  1.1Xx10°'  66X1072 38X10°3
ingestion
Swimming 3.8Xx10°°
(100 hr/year)
Boating 1.9X107°
(100 hr/year)
Standing on shore 8.0 X 102
(500 hr/year)

5.4.2.3 Gaseous effluents

Radioactive effluents released to the atmosphere from the plant will result in the most signifi-
cant radiation doses to the public. Staff estimates of the probable gaseous and particulate
releases listed in Table 3.7 were used to evaluate potential doses. All dose calculations were
performed using annual average site meteorological conditions and assuming that releases occur
at a constant rate. Radioactive gases are released near ground level from the plant; thus doses
result from immersion in the dispersed radioactive gases.20

The primary food pathway to man involves the ingestion by dairy cows of radioiodine deposi ted
onto grazing areas. Consumption of milk from these cows can result in exposure to the human
thyroid. Doses to a child's thyroid which would result from consuming 1 Titer of milk daily from
a cow grazing 12 months annually were calculated for the nearest farm using recognized models.20

Another food pathway to man which is of secondary importance involves the consumption of leafy
vegetables subject to deposition of the radionuclides released to the atmosphere. The thyroid
dose resulting from the consumption of leafy vegetables produced at the nearest farm or resi-
dence during the growing period was evaluated.

Based on the evaluation of the applicant's proposed gaseous radioactive waste treatment system,
the staff calculated that the annual air dose due to gamma radiation at or beyond the site
boundary will not exceed 10 millirads, the annual air dose due to beta radiation at or beyond
the site boundary will not exceed 20 millirads, the annual dose to an individual by all pathways
as evaluated in Sect. 5.4 will not exceed 15 millirems, and the annual total quantity of diodine-
131 released will not exceed 1 Ci/reactor. The staff finds the proposed gaseous radioactive
waste system to be capable of reducing effluents to as low as practicable levels in accordance
with 10 CFR Part 20 and 10 CFR 50.36(a), and, therefore, the staff finds the gaseous radioactive
waste system to be acceptable.

A1l doses due to gaseous effluents are summarized in Table 5.8.



5.4.2.4 Solid wastes

Based on the evaluation of the solid waste system, the staff concludes that the system design
will accommodate the wastes expected during normal operations, including anticipated operational
occurrences in accordance with existing NRC, local, and Federal regulations. The wastes will
be packaged and shipped to a licensed burial site in accordance with NRC and Department of
Transportation Regulations. Based on these findings, the staff concludes that the solid waste
system is acceptable.

5.4.2.5 Direct radiation

5.4.2.5.1 Radiation from the facility

The plant design includes specific shielding of the reactor, holdup tanks, filters, demineralizers,
and other areas where radioactive materials may flow or be stored, primarily for the protection of
plant personnel. Direct radiation from these sources is therefore not expected to be significant
at the site boundary. Confirming measurements will be made as part of the applicant's environ-
mental monitoring program after plant startup. Low-level radicactivity storage containers out-
side the plant are estimated to contribute less than 0.01 millirem/year at the site boundary.

5.4.2.5.2 Transportation of radioactive material

The transportation of cold fuel to a reactor, of irradiated fuel from the reactor to a fuel
reprocessing plant, and of solid radioactive wastes from the reactor to burial grounds is within
the scope of the NRC report entitled Environmental Survey of Transportation of Radioactive
Materials to and from Nuclear Power Plants. The environmental effects of such transportation
are summarized in Table 5.10.

TABLE 5.10. ENVIRONMENTAL IMPACT OF TRANSPORTATION OF FUEL AND WASTE TO AND FROM ONE LIGHT-
WATER-COOLED NUCLEAR POWER REACTOR
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 1bs. per truck; 100 tons per cask

per rail car.

Traffic density:

Truck « v v v e e e e e e e e e e e e e e e e e Less than 1 per day.
RATT. v v v e e e e e e e e e e e e e e e e e e Less than 3 per month.
Estimated
: number of Cumulative dose to
Exposed population persons Range of doses to exposed exposed population
exposed individuals2 (per reactor year) (per reactor year)
Transportation workers. . . . . . 200 0.0 to 300 millirem . . . . . . .. 4 man-rem,
General public: ]
Onlookers . . . . . . . . .. 1,100 0.003 to 1.3 millirem . . . . . ..
Along Route . . . . . . ... 600,000 0.0001 to 0.06 millirem . . . . . . } 3 man-rem.

Tpata 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.

2The 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 5,000 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.

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 1,000 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 would be 1 man-rem.

5.4.2.5.3 Occupational radiation exposure

Based on a review of the applicant's safety analysis report, the staff has determined that
individual occupational doses can be maintained within the 1imits of 10 CFR 20. Radiation dose
limits of 10 CFR 20 are based on a thorough consideration of the biological risk of exposure to
jonizing radiation. Maintaining radiation doses of plant personnel within these 1imits ensures
that the risk associated with radiation exposure is no greater than those risks normally accepted
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by workers in other present-day industries.2! Using information compiled by the Commission22 of
past experience from operating nuclear reactor plants, it is estimated that the average collec-
tive dose to all onsite personnel at large operating nuclear plants will be approximately 450
man-rems per year per unit. The total dose for this plant will be influenced by several factors
for which definitive numerical values are not available. These factors are expected to Tlead to
doses to onsite personnel Tower than those estimated above. Improvements to the radioactive
waste effluent treatment system to maintain offsite population doses as low as practicable may
cause an increase to onsite personnel doses, if all other factors remain unchanged. However, the
applicant's implementation of Regulatory Guide 8.8 and other guidance provided through the staff
radiation protection review process is expected to result in an overall reduction of total doses
from those currently experienced. Because of the uncertainty in the factors modifying the above
estimate, a value of 900 man-rems will be used for the occupationa’ radiation exposure for the
two-unit plant.

5.4.2.6 Summary of annual radiation doses

The combined dose (man-rem) due to gaseous effluents to all individuals living within a 50-mile
radius of the plants was calculated using the projected 1980 population data furnished by the
applicant (ER, Sect. 2.2). Values for the man-rem dose at various distances from the plants
are summarized in Table 5.11.

Table 5.11. Cumulative population, annual cumulative dose, and
average annual total-body dose due to gaseous effluents
in selected annuli about the plant

Cumulative Cumulative Annual Average
radius population cumulative dose annual dose
(miles) (1980) (man-rem) (millirem)

1 0 0.0 0.0

2 0 0.0 0.0

3 48 0.000 28X1073

4 383 0.000 8.4 X104

5 1,156 0.001 6.4 X104
10 4,373 0.002 48 X104
20 30,193 0.005 1.7X107%
30 55,034 0.007 1.2X107°
40 158,795 0.012 7.6 X10°°
50 263.685 0.014 52X107°

»

The cumulative dose resulting from the consumption of shrimp harvested in the vicinity of the
Colorado River was estimated. It was conservatively assumed that all the population within

50 miles of the plant consumed 2.5 g of shrimp per day which were caught in the region of the
river where the coolant water discharges were diluted by the entire river flow of 800 cfs, which
is the minimum during which discharge to the river is permitted.

The exposed fishing and boating population was estimated to be 2000, and each person was assumed
to be exposed during 100 hr/year of swimming and 500 hr/year of boating in the mixing zone.

The population dose from all sources, including natural background, cloud immersion, consumption

of fish, consumption of molluscs and crustacea, recreation, transportation, and occupational
exposure, is summarized in Table 5.12.

5.4.2.7 Evaluation of radiological impact

The average annual dose from gaseous effluents to persons living in unrestricted areas within
50 miles of the plant is less than 0.001 millirem/year, as shown in Table 5.10. Maximum indivi-
dual doses due to liquid and gaseous effluent releases are less than 5 millirems/year, as seen
in Tables 5.7 and 5.8. These values are only a few percent of the natural background exposure
of 125 millirems/year,23 are below the normal variation in background dose, and represent no
measurable radiological impact.

Using conservative assumptions, the total man-rem in unrestricted areas from plant operation
received by the revised estimated 1980 population of 264,000 persons who will Tive within a 50-
mile radius of South Texas Project would be about 6.67 man-rem/year. By comparison, an annual
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total of about 33,000 man-rems is delivered to the same population as a result of the average
natural background dose rate of about 0.125 rem/year in the vicinity of the South Texas Project.

The 900 man-rems estimated as occupational onsite exposure are a small percentage of the annual
total of about 33,000 man-rems delivered to the 1980 population Tiving within a 50-mile radius
of the South Texas Project.

Effluents from plant operation will then be an extremely minor contributor to the radiation dose
that persons living in the area normally receive from natural background radiation. The esti-
mated radiation doses to individuals and to the population from normal operation of the plant
support the staff conclusions that the releases of radioactive materials in liquid and gaseous
effluents are as low as practicable in accordance with 10 CFR 50.34(a).

Table 5.12. Summary of annual total-body doses
to the population within 50 miles

Population dose

Categor
gory (man-rems/year)

Natural environmental radioactivity 33,000

Nuclear plant operation

Plant work force 900
General public
Gaseous cloud 0.02
Fish ingestion 0.02
Invertebrate ingestion 0.47
Recreation (fishing, swimming, boating) 0.16
Transportation of nuclear fuel and 6

radioactive wastes

5.4.3 Environmental effects of the uranium fuel cycle

The environmental effects of uranium mining and milling, production of uranium hexafluoride,
enrichment of isotopes, fabrication of fuel, reprocessing of irradiated fuel, transportation of
radioactive materials, and management of low-level and high-level radioactive wastes are within
the scope of the NRC report (WASH-1248) entitled Envirommental Survey of the Uranium Fuel Cycle.
The contribution of such environmental effects is summarized in Table 5.13 and the effects are
sufficiently small as not to affect the conclusions significantly.

5.5 NONRADIOLOGICAL EFFECTS ON ECOLOGICAL SYSTEMS

5.5.1 Impacts on terrestrial ecosystems

5.5.1.1 Impacts of station operation

Because of the nature of the cooling system, the major ecological impacts of plant operation
will be on the aquatic environment of the area. The staff concludes that the operation of STP
will have only minor nonradiological impacts on the terrestrial ecosystems of the local area.

The staff estimates that the air pollutants resulting from operation of the emergency diesels
and auxiliary steam boilers will have no noticeable effects at the site boundary even under
stagnant meteorological conditions (ER, Table 3.7-2).

Noise levels associated with the operation of the plant are not expected to constitute a serious
disturbance to wildlife. Sources of noise include the main power transformers [90 dB(A) at 6 ft],
steam release valves, and diesel engines. The staff considers it likely that resident wildlife
species will become accustomed to routine noises of this level.

Some disturbance and increased mortality of wildlife may occur as a result of activities and
motor vehicle movement around the site. In the judgment of the staff, these disturbances will
not be serious.
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Table5.13. S y of envi | iderations for ium fuel cycle

Normalized to model LWR annual fuel requirement

Natural resource use Total Maximum effect per annual fuel requirement of model 1,000-MWe LWR

Land (acres)

Temporarily committed 63
Undisturbed area 45
Disturbed area 18 Equivalent to 90 MWe coal-fired power plant.
Permanently committed 4.6
Overburden moved (millions of metric tons) 2.7 Equivalent to 90 MWe coal-fired power plant.
Water (millions of gallons)
Discharged to air 156 ~2% model 1000 MWe LWR with cooling tower.
Discharged to water bodies 11,040
Discharged to ground 123
Total 11,319 <4% of model 1000 MWe LWR with once-through cooling.
Fossil fuel
Electrical energy (thousands of MW-hour) 317 <5% of model 1000 MWe LWR output.
Equivalent coal (thousands of metric tons) 115 Equivalent to the consumption of a 45-MWe coal-fired power plant.
Natural gas (millions of scf ) 92 <0.2% of model 1000-MWe energy output.

Effluents—chemical (metric tons)
Gases (including entrainment)®

SO, 4,400
NO,b 1,177 Equivalent to emissions from 45-MWe coal-fired plant for a year.
Hydrocarbons 13.5
co 28.7
Particulates 1,156

Other gases
F~ 0.72 Principally from UF¢ production enrichment and reprocessing. Concen-

tration within range of state standards — below level that has effects
on human health.

Liquids
SO, 10.3 From enrichment, fuel fabrication, and reprocessing steps. Components
NO;~ 26.7 that constitute a potential for adverse environmental effect are present
Fluoride 129 in dilute concentrations and receive additional dilution by receiving
Ca®* 5.4 bodies of water to levels below permissible standards. The constitutents
(o] 8.6 that require dilution and the flow of dilution water are:
Na* 16.9 NH; — 600 cfs.
NH3 11.5 NO; — 20 cfs.
Fe 0.4 Fluoride — 70 cfs.
Tailings solutions (thousands of metric tons) 240 From mills only — no significant effluents to environment.

Solids 91,000 Principally from mills — no significant effluents to environment.

Effluents — radiological (curies)
Gases (including entrainment)

Rn-222 75 Principally from mills — maximum annual dose rate <4% of average

Ra-226 0.02 natural background within 5 miles of mill. Results in 0.06 man-rem

Th-230 0.02 per annual fuel requirement.

Uranium 0.032  Principally from fuel reprocessing plants — whole body dose is 6

Tritium (thousand) 16.7 man-rem per annual fuel requirements for population within 50-mile

Kr-85 (thousands) 350 radius. This is <0.007% of average natural background dose to this

1-129 0.0024  population. Release from Federal Waste Repository of 0.005

1-131 0.024 Ci/year has been included in fission products and transuranics total.

Fission products and transuranics 1.01

Liquids

Uranium and daughters 21 Principally from milling — included in tailings liquor and returned to
ground — no effluents; therefore, no effect on environment.

Ra-226 0.0034 From UF4 production — concentration 5% of 10 CFR 20 for total

Th-230 0.0015  processing of 27.5 model LWR annual fuel requirements.

Th-234 0.01 From fuel fabrication plants — concentration 10% of 10 CFR 20 for
total processing 26 annual fuel requirements for model LWR.

Ru-106 0.15°  From reprocessing plants — maximum concentration 4% of 10 CFR

Tritium (thousands) 25 20 for total reprocessing of 26 annual fuel requirements for model
LWR.

Solids (buried)

Other than high level 601 All except 1 Ci comes from mills — included in tailings returned to
ground — no significant effluent to the environment, 1 Ci from
conversion and fuel fabrication is buried.

Thermal (billions of Btu's) 3,360 <7% of model 1000-MWe LWR.

Transportation (man-rem): exposure of 0.334
workers and general public.

9Estimated effluents based upon combustion of equivalent coal for power generation.
51.2% from natural gas use and process.
€Cs-137 (0.075 Ci/AFR) and Sr-90 (0.004 Ci/AFR) are also emitted.

Source: Paragraph 51.20(e), 10 CFR 51.
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5.5.1.2 Impacts on transmission line operations

The operational impact of the transmission lines will be more or less determined by right-of-way
management practices.

Control procedures planned by the applicant include the use of herbicides where the rights-of-way
cross wooded lands. The herbicides which the applicant intends to use are shown in Table 5.14,
along with their dilution and application rates. In order to minimize potential adverse impacts,
the staff will require that the applicant adhere to a plan for selective basal application of
herbicides. This procedure will avoid damage to nontarget areas caused by herbicide drift, which
is often associated with applications from aircraft or large ground rigs. The applicant should
consult appropriate state fish and game agency personnel and pesticide control regulations for
recommendations and approval of chemicals prior to undertaking any spraying on rights-of-way.

Table 5.14. Active ingredients, dilution rates, and application rates of herbicides
used along transmission line right-of-way

Trade name and

active ingredients Dilution rate Application rate
Dow Estron 2-4-50S
2-4-5-T trichlorophenoxy acid 3 gal in 97 gal diesel oil 1 pint per stem every
Propolene glycol buty! etherester 3-5 years
Tordon 10K pellets
4-amino-3, 5, 6-trichloropicolinic acid 1 1b of pellets applied
as the potassium salt to each towerbase
Acid equivalent: every 3—4 years
4-amino-3, 5, 6-tricholoropicolinic
acid
Total kill
2-4 dichlorophenoxy acetic acid 2 gal in 98 gal diesel oi! 1 pint per stem every
Propolene glycol butyl ether ester 3-5 years

5-bromo-3-sec buty!-6-methyluracil

Source: ER, Questions E-14,

Ozone is recognized as a major component of the photochemical air pollution-oxidant complex and
is known to be extremely toxic to a wide range of plant species. One source of ozone production
is believed to be associated with high-voltage transmission lines and substations. The contri-
bution of ozone generated by these facilities to ambient levels in the vicinity of transmission
lines has not appeared in the literature. Preliminary studies conducted by the staff indicate
that concentrations beneath two 500-kV transmission lines did not reach levels high enough to
show visible damage to vegetation beneath or adjacent to the lines. Any possible deleterious
effects on vegetation directly beneath the lines and more adjacent to the corridors, which could
be affected by chronic exposure to ozone drift, have not been identified and are expected to be
minimal, particularly for STP power distribution that is Timited to 345 kV.

In terms of possible avian collisions with lines, Arend?"“ has reported that large diameter over-
head transmission cables operating at voltages higher than 100 kV are seldom hazardous to birds,
even in dense fog. Hockbaum?5 has commented that resident birdlife is familiar with all com-
ponents forming its environment and is not affected by aerial obstruction unless fog reduces
visibility severely. Patrols of 115 kV and 345 kV by other utility companies have shown no
evidence of collisions with lines extending through forested-agricultural lands. Some evidence
has been accumulated showing moderate numbers of avian collisions where power lines cross open
water.2% Since transmission lines for STP will extend over approximately 3 miles of open water,
there exists the possibility for some avian mortality along the lines. However, taking the
project as a whole and taking into consideration other man-made obstacles which confront avian
species, the hazards presented by high-voltage transmission lines is negligible.

5.5.2 Aquatic

Operation of STP will potentially affect the aquatic ecosystems on and near the site through:
(1) entrainment and impingement of organisms, (2) blowdown effects (thermal and chemical), and
(3) reduction of freshwater inflow to the lower Colorado-Matagorda Bay estuary.
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5.5.2.1 Effects of makeup station operation

Makeup water for the cooling lake will be withdrawn intermittently from the Colorado River near
mile 14.6 (Fig. 2.7). The intake structure (Fig. 3.4) will consist of coarse trash racks flush
with the river banks, stop log guides, and 24 sets of 10-ft-wide vertical traveling screens of
3/8-in. mesh. Intermittent operation of the screens will allow for periodic cleaning by water
jets. Trays on the screens will carry trash and impinged organisms to a sluice by which they
can be returned to the river. If the trash load is great, both fish and trash would be diverted
to a trash basket.

Based on a maximum makeup diversion rate of 1200 cfs and a minimum river elevation of (-)0.95 ft
MSL, the staff has calculated the maximum approach velocity to the traveling screens to be

0.55 fps (Table 5.15). Lower makeup diversion rates will result in lower approach velocities.
Intake velocities for other makeup diversion rates are presented in Table 5.16. Free passage
between the trash racks and screens exists along the entire length (392 ft) of the intake struc-
ture to allow fish that enter the trash racks to swim downstream and away from the intake.

Table 5.15. Staff-calculated velocity of makeup water
in the intake structure

Approach velocity of makeup
water at the indicated
Colorado River level (fps)

—0.95 ft MSL 0 ft MSL
Approach to trash rack 0.32 0.29
Through trash rack 0.35 0.32
Approach to traveling screens 0.55 0.50
Through traveling screens 0.97 0.88

Table 5.16. Staff-calculated maximum rate of makeup diversion
for given river flows and resulting approach velocities
to traveling screens

. Maximum Maximum Approach
River flow percent of .

makeup flow X velocities
(cfs) (cfs) river flow (fps)

diverted
300 0 0 0

400 55 13.8 0.03
500 110 22.0 0.05
600 165 27.5 0.08
700 220 31.4 0.10
800 275 34.4 0.12
900 330 36.7 0.15
1000 385 38.5 0.18
1100 440 40.0 0.20
1500 660 44.0 0.30
2000 935 46.8 0.43
2480 1200 48.3 0.55
3000 1200 40.0 0.55
5000 1200 24.0 0.55
7000 . 1200 17.1 0.55

The rate of makeup diversion will not exceed 55% of that portion of the river flow (measured

at the Bay City gauge) in excess of 300 cfs, with an absolute maximum diversion rate of 1200 cfs.
The average annual makeup diversion is predicted to be about 54,000 acre-ft over the 40 years of
plant operation (ER, Table 10.1-8). The maximum annual diversion allowable is 102,000 acre-ft.
On the basis of historical flow data, the annual makeup diversion will average only 3.2% of the
average annual flow of the Colorado River (1.7 million acre-ft). However, if river flows are
adjusted for anticipated future upstream diversions of water for purposes unrelated to piant
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operation, the average annual makeup diversion increases to 11.7% of adjusted average annual
river flow (470,000 acre-ft). Table 5.17 shows average monthly makeup requirements in relation
to average Colorado River flows (both historical and adjusted for future consumption upstream).

Table 5.16 shows the results of staff calculations of maximum instantaneous rates of diversion
for various river flows. The maximum instantaneous rate of diversion was calculated to be
equivalent to 48.3% of the freshwater river flow (1200 cfs makeup vs 2480 cfs freshwater flow).
Mean daily river flows of 2480 cfs or higher have approximately a 22% chance of occurrence,
according to USGS data from Bay City (ER, Fig. 2.5-5).

The sedimentation basins between the screenhouse and pumphouse will not assume any special
ecological significance since the screens are flush with the river bank and prevent entry of
fish. Any colonization of the bottom by benthos will be periodically disrupted by dredging.

Table 5.17. Average monthly makeup requirements, Colorado River flows, and
percent of river flow diverted as makeup (1 cfs = 725 acre-ft/year)

Makeup flow Colorado Perc'ent Adjusted Percent
Month (cfs) River of river river of adjusted
flow? (cfs) flow diverted flow? (cfs) flow diverted

January 154 1960 7.9 540 28.5
February 209 2700 7.7 740 28.2
March 65 2150 3.0 590 11.0
April 50 2450 2.0 670 7.4
May 54 4100 1.3 1130 4.8
June 64 3550 1.8 976 6.6
July 4 1450 0.2 400 1.0
August 0 900 0 250 0

September 17 1800 1.0 500 3.4
October 76 2450 3.1 670 11.3
November 100 2100 4.8 580 17.2
December 121 1800 6.7 500 24.2
Annual 76 2353 3.2 647 11.7

?Based on data from USGS Gauge 08-1625, near Bay City, 1948—1970, as presented in ER, Fig. 2.5-4.
bBased on anticipated future diversions of river water upstream of STP (ER, p. 3.4-18), assuming that
future monthly seasonal distribution of flow follows past patterns.

5.5.2.1.1 Entrainment

Those organisms too small for impingement on the traveling screens of the makeup structure will
be subject to entrainment in the makeup line and subsequent introduction into the cooling lake.
Although a small percentage of these entrained organisms will eventually find their way back to
the Colorado River via the blowdown line, the staff makes the conservative assumption that all
organisms entrained in the makeup line will be permanently lost from the lower Colorado ecosystem.

Entrainment of ichthyoplankton and macroinvertebrate larvae

Atlantic croaker (26.0%), Gulf menhaden (18.5%), naked goby (13.8%), and bay anchovy (11.0%) con-
tributed nearly 70% of all ichthyoplankton collected during the baseline study (ER, Suppl. to
Amendment 1). The croakers and menhaden are important commercial fish, and the bay anchovy 1is an
important forage fish. The young of crabs and penaeid shrimp are probably the most valuable
macroinvertebrates 1likely to be entrained.

The abundance of ichthyoplankters (fish larvae and eggs) in the study area by month and station

is presented in Table 5.18. This table indicates that, during the 1973-74 sampling period,
ichthyoplankters achieved their highest densities during October and November at the downriver
stations. Lesser peaks appeared in March, April, May, and August. Larval densities were generally
much greater than the density of eggs due to the fact that the spawning of many species occurs in
the Gulf and consequently most eggs have hatched by the time of entry into the Tower Colorado
River. Egg densities were highest during March and April. Post-larvae of penaeid shrimp

(Penaeus aztecus) occurred in densities ranging as high as 2.6/m3 at station 4 to 40/m3 at station
11, about 1.6 miles upstream of the river's mouth. May, June, August, October, and November
samplings yielded the highest densities of penaeid shrimp post-larvae. Crab megalops (last
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larval stage of crab development) achieved variable densities, ranging as high as 551.3/m3 at
station 11. For all stations, highest densities occurred March-May. Based on data provided by
the applicant,27 a strong possibility exists that a large fraction of the collections are the
commercially valuable blue crabs (Callinectes sapidus). Other macrocrustaceans yielding relatively
high densities (i.e., 2/m3 to 4/m3) included Lucifer faxoni and Alpheus Sp.

Table 5.18. Ichthyoplankton densities (No./m3) for some species by station and month (STP, 1973-74)

Single tows at surface and bottom?

Stations
Month 1 2 3 4 5 10 11 12 14
June Gobiosoma bosci 0 0 b 0.56 0.65 b b b b
Total <0.01 0 b 0.66 0.74 b b b b
July Total <0.01 0 <0.01 <0.01 0.1 b b b b
August Anchoa mitchilli 0 0 0 0 0.05 1.38 2.04 0.3 b
Gobiosoma bosci 0 0 0 0 1.22 0.05 <0.01 5.97
Total <0.01 0 0 0.02 1.29 1.46 2.11 7.45 b
September Total 0.03 0.03 0 0 0.09 0.01 0.01 0.12 b
October Micropogon undulatus ~ S° 0 0 0 0 0 0 0 0 0.01
B°0 0 0 0 ] 0 324 0 21.31
Sciaenops ocellatus SO0 0 0 0 0 0 0.03 0 0.01
B O 0 0 0 0 0 0.49 0 1.13
Total S 0.05 0.02 0.02 0 0 0.02 0.06 0 0.31
B 0.02 0.02 0 0 0.05 0.02 4.29 0.02 23.37
November Brevoortia patronus S 0.09 0 0 0 0 0.55 22.84 0.26 0]
B O 0 0.01 0 0 0.14 0.15 0.02 0.36
Micropogon undulatus SO 0 0 0.04 0.01 0 6.20 0.01 0.30
B O 0 0 0 0.99 0.07 7.57 0.17 6.22
Total S 0.09 0 0 0.04 0.02 0.74 30.99 0.32 0.40
B O 0 0.01 0 1.00 0.28 9.08 0.19 7.61
December Total SO0 0 0 0 0.03 0.01 0.31 0.09 0.04
B O 0 0 0 0.02 0.19 0.37 0.01 <0.01
January Total SO0 0 0 0.01 0.02 0.13 1.13 0.89 1.89
B O 0 0 0 0.05 0.17 0.32 0.22 0.14
February Total SO0 0.06 0.15 0.41 0.03 <0.01 0.01 0.03 0.19
B O <0.01 0.06 0.1 0.06 0 0.34 0.30 1.49
March Anchoa hepsetus SO0 0 0 0 0.04 0.06 1.29 0.08 0.50
B 0O 0 0 0.01 0.02 0.06 0.19 b 2.32
Anchoa mitchilli SO0 0 0 0 0 0 0.77 0.06 1.07
B O (0] 0 0 0.09 0 0.14 b 1.38
Total SO0 0.03 <0.01 0 0.05 0.13 2.61 0.50 2.17
B 0.03 0.02 0 0.02 0.24 0.08 0.44 b 5.06
April Anchoa spp. SO0 0 0 0 2.00 0.39 0.02 0.38 0.01
B O 0 0 0 3.35 0.05 0 0.12 0
Total SO0 0 0.03 0.06 2.20 0.42 0.17 2.12 0.72
B 0.01 0 0.02 0.04 3.63 0.71 0.07 1.17 2.04
May Total S 0.06 0.03 0.02 0.01 0.01 0.02 0.19 0.48 1.07
B 0.16 0.13 0.03 0 0.06 0.49 1.10 2.43 0.06

@ June—September densities represent average of surface and bottom samples.
bNot sampled.
S = Surface; B = Bottom

Source: ER, supplement to Amendment 1.

Table 5.17 shows monthly average makeup requirements in relation to monthly average flows in the
Colorado River. Normally, the monthly rate of withdrawal will be greatest during the winter

months of December through February, when average withdrawals will range from 6.7 to 7.9% of the
net flow of the Colorado River, or, more importantly, as reflected by future water usage (24.2%

to 28.5% of adjusted river flow). Approximately 53% (29,200 acre-ft) of the annual makeup require-
ments will be withdrawn from the river during these three months. Lowest average monthly with-
drawals will occur during July through September, when the percent of net downstream river flow
withdrawn monthly will range from 0 to 1.0% (0 to 3.4% of adjusted river flows).

Data presented in the above discussion and in Table 5.18 appear to indicate that periods of maxi-
mum makeup withdrawal will not generally coincide with the presence of high densities of ichthyo-
plankton, postlarval shrimp, and larval crabs.
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However, the staff is concerned that flow data expressed as monthly averages do not present a
true picture of the potential for entrainment. There exists a distinct possibility that diver-
sion of makeup at relatively low freshwater flows may result in the loss of substantial numbers
of ichthyoplankton, young shrimp, and crabs. This latter possibility exists as a result of the
preference of young estuarine organisms for brackish waters. As presented in Table 5.19, sub-
stantially greater densities of ichthyoplankton, shrimp, and crab young are associated w1 th
increased salinities representative of the saltwedge phenomenon. These salinities can occur
in the intake area at Tow flows as shown in Table 5.20 and Fig. 5.9.

Table 5.19. Maximum observed densities (No./m3) of ichthyoplankton, shrimp, and crab larvae
in the Colorado River, and salinities at which they were observed (STP, 1973—74)

Brown shrimp

Salinity® Bay anchovy Gulf menhaden Atlantic croaker postlarvae
(Anchoa (Brevoortia (Micropogon Anchoa sp. Crab megalo ps?
(ppt) I (Penaeus
mitchilli) patsonus) undulatus)
aztecus)
0-1 3.2;21.8° 6.37:3.2 6.9
1-2 0.6 0.8
2/12°¢ 1.4
2-3 20 29
3-4
4-5
5—6 6.2
5/15°¢ 2.0
6-7 228 1.0 2.0 10.5
7-8
8-9 16.6 46.9
9-10 7.6 10.7
10-12 20.4 322.0
12-14 34 40.0 551.3
15-20 1.4
20 + 6.2 7.3

?Salinities as provided in Table 2.5—10 of the ER and tables 7 and 45 of the supplement to Amendment 1 of the ER.

bQuestionable since salinity was reported as 25.8 ppt in Table 2.5—10 of ER and as 0.3 ppt in supplement to Amend-
ment 1 of the ER.

“Depth at which catch was made is unavailable; therefore, both surface and bottom salinities are given.

Table 5.20. Predicted salinities for various river flow rates at river mile 14

Predicted salinity?

Approximate percent of time flow Salinity adjusted for

Freshwater Percent of net at mile 14 at surface . .
. expected to be maximum permitted
flow river flow and at 8-ft depth R .
R between 300 cfs makeup diversion
(cfs) diverted X (surface/8 ft)
and given flow (ppt)
(ppt)
300 0 3/18 3/18
400 13.8 10 3/14 3/16
500 22.0 15 2/11 2/14
600 27.5 20 1/7 2/13
700 314 24 1/4 2/11
800 344 29 1/3 2/9
9090 36.7 32 <1/2 177
1000 38.5 33 <1/2 1/6
1500 44.0 41 <11 <1/3
2000 46.8 46 <11 <11
2480 48.3 49
3000 40.0 52
5000 24.0 60
7000 171 64

4As provided in ER, Fig. 5.1-1.
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Entrainment potential will very Tikely attain problematic proportions with the occurrence of low
flow conditions, when high densities of ichthyoplankton, crab, and shrimp young are sustained by
virtue of favorable ranges of salinity. The deeper, high-salinity waters with their load of
jchthyoplankton and crustacean larvae would tend to flow upstream or remain relatively static,
as illustrated in Fig. 5.7. On the other hand, the vertical migration of many planktonic
organisms allows them to be alternately swept downstream and upstream as they pass through the
different density currents.2® This type of behavior in the vicinity of the makeup intake, along
with ebb and flow of the tide, could result in a school of juveniles being repeatedly exposed to
the possibility of entrainment (Fig. 5.8).

Material presented in Table 5.20 serves to illustrate relationships that exist between freshwater
flow, planned makeup diversions, and predicted salinities of surface and subsurface (depth = 8 ft)
waters at river mile 14 (~0.6 mile downstream of proposed intake structure). Projected salinity
gradients for a net flow of 500 cfs are presented in Fig. 5.9. Considering that makeup could be
drawn from the water column down to an approximate 10-ft depth (i.e., the full vertical extent

of the makeup intake), it is apparent that under these conditions the makeup water mass will be
comprised of a mix of increasing salinities ranging on the order of 1 to 20 ppt, bearing densi-
ties of organisms according to the salinity and relative seasonal abundances of the various
species.

On the basis of information presented in_ Tables 5.19 and 5.20, it can be presumed that entrainment
Josses will be markedly reduced at higher net river flows, as a result of the more saline waters
being limited to lower portions of the river. For those intervals when Tow flow conditions may
prevail, entrainment of ichthyoplankton and crustacean young might attain serious proportions.

The applicant has committed to the following makeup Timitations:

1. No makeup diversion will be allowed at freshwater flow less than 300 cfs as measured at the
Bay City gauging station.

2. Makeup diversion will be allowed when freshwater flow exceeds 300 cfs; diversion will,
however, be limited to 55% of net freshwater flow in excess of 300 cfs as determined at
the Bay City station.

In addition to conditions 1 and 2 above, the technical bases for which were set forth by the
applicant, additional measures may be required to reduce entrainment potential when conditions
favoring high densities of ichthyoplankton and shrimp nauplii occur in the zone of influence of
the intake. These additional measures, which do not involve a change in plant design, can be
varied in nature and could involve limitations on such parameters as intake water salinity.
Preliminary staff estimates indicated that a makeup salinity 1imit of approximately 2 ppt would
be effective. The staff considers that an accurate prediction of the potential impact of en-
trainment will require further information to identify the makeup procedures necessary to reduce
entrainment impacts to acceptable levels. Therefore, the applicant will be required to implement
a program of studizs, as described in Sect. 6.1.3.2 and Appendix E, to develop capabilities for
predicting the dzgree and potential effects of entrainment losses and the defining of acceptable
1imits of entrainment (i.e., losses which, in the staff's judgement, will not irreversibly affect
regional pooulations to a significant degree). Quarterly reports of the studies findings shall
be forwarded to the staff. An interim report of the studies findings and the applicants pro-
posals for makeup procedures to reduce entrainment losses to acceptable lTevels shall be forward-
ed to the staff six months prior to commencement of cooling lake filling. A final report shall
be forwarded to the staff upon completion of the cooling lake filling phase of the studies. The
results of these studies will form a basis for: (1) reaching a final decision on the accept-
ability of the proposed initial-fill makeup scheme and (2) the development of environmental
technical specifications for makeup schemes at the operating license stage.

Entrainment effects on plankton

Assuming a random distribution through space and time of phytoplankton, zooplankton, bacteria,
and drifting benthic invertebrates, about 3.2% of these organisms passing the intake structure
would be entrained in the makeup line during an average year (average annual makeup diversion

of 3.2% of average river flow at Bay City). If maximum future upstream diversions of river flow
are realized, then 11.7% of river flow would be diverted in an average year. Based on mean
monthly flows and makeup requirements, monthly entrainment losses of plankton would range from
7.9% in January to 0% in August. Maximum entrainment of plankton (up to 48% of plankton passing
the intake) would occur during those periods when river flow exceeds 2480 cfs. During Tow flows
and consequent intrusion of the saltwedge, individual plankters will be subject to repeated
exposures to the makeup intake as discussed in the previous subsection on fish larvae.

Since the intake structure will be an indiscriminate predator of plankton, no discernible changes
in the taxonomic structure of the plankton community would be expected. However, during periods
of relatively low river flow and increased bottom salinities, the design of the makeup station
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ES-446

Fig. 5.7. Circulation pattern of lower Colorado River. Source: L. E. Cronin and A. J.
Mansueti, “The Biology of the Estuary," pp. 14-39 in 4 Symposium on the Biological Significance
of Estuaries, P. A. Douglas and R. H. Stroud, eds., Sport Fishing Institute, 1971. (Fig. 9, p. 20.)

ES-447

Fig. 5.8. Tidal effects on river flow. Source: L. E. Cronin and A. J. Mansueti, "The
Biology of the Estuary," pp. 14-39 in A Symposium on the Biological Significance of Estuaries,
P. A. Douglas and R. H. Stroud, eds., Sport Fishing Institute, 1971 (Figure 8 on p. 20).
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(Sect. 3.4.3) will result in a somewhat greater removal of freshwater plankton from the upper
strata of the river than of the estuarine plankton from the Tower strata. This could result in
slight shifts toward estuarine plankton communities in the vicinity of the intake structure.

On the basis of relatively low, mean monthly makeup withdrawal rates and the rapid regeneration
times of most of the above plankters, the staff expects no significant changes in the planktonic
community of the Tower Colorado River due to makeup withdrawal.

5.5.2.1.2 Impingement

Those organisms too large to pass through the 3/8-in. mesh traveling screens will be subject to
impingement. Once impinged upon intermittently operated screens such as those proposed for the
STP makeup intake structure, death often results due either to injury, exhausticn, or suffocation.

The maximum approach velocity to the screens of 0.55 fps should permit most adult fish and shrimp
to escape impingement. Placement of the intake structure flush with the riverbank and the
provision of free passage between the trash racks and screens along the length of the structure
should facilitate the escape of any fish wandering into the trash racks. Further details of the
design and operation of the intake structure are provided at the beginning of this section.

Due to their lower swim speeds, juvenile fish will be more subject to impingement. However,
during low flows, when the saltwedge is likely to carry high densities of juveniles of the
estuarine-dependent fish upriver, the correspondingly lower intake velocities resulting from low
diversion rates will probably allow most juveniles to escape (Table 5.16).

The staff does not expect impingement to occur to an extent that would adversely affect fish and
shrimp populations of the lower Colorado River. But, due to the above-mentioned factors, regular
monitoring of the degree of impingement and subsequent survival of these organisms will be
required. Sampling of fish and shrimp populations in the area should be continued, with special
emphasis on densities and distribution of small and juvenile fish throughout the year.

5.5.2.1.3 Reduction of freshwater inflow

Operation of STP will result in a net average annual freshwater loss to the Colorado River-
Matagordo Bay estuary of 47,000 to 53,000 acre-ft. It is probable that future diversions of
water for activities unrelated to STP operation may exert some potentially adverse effects on
biota of the lower estuary. However, on the basis of projections of water usage as set forth in
Table 5.17, the staff does not anticipate any substantial alterations in physical, chemical, or
biological characteristics of the Colorado River-Matagordo Bay estuary resulting from the makeup
diversion of fresh water.

5.5.2.2 Blowdown effects

In order to limit TDS concentrations in the cooling lake, blowdown will be discharged to the
Colorado River at river mile 12 (Fig. 2.7) through a seven-port diffuser, as shown in Fig. 3.5.
Potential adverse impacts result from the thermal and chemical effects of this blowdown.

Thermal effects

Temperature profoundly influences aquatic ecosystems. Physical parameters such as dissolved
gases, viscosity, and specific gravity respond to changes in temperature and thus affect the
biota. The organisms themselves possess upper and lower temperature tolerance limits and optimum
growth, reproduction, and migration temperatures. Species composition often shifts dramatically
with small but significant changes in temperature.

The staff has reviewed the applicant's thermal calculations and has concluded that the predictions
of thermal dispersion are reasonable (Sects. 5.3.1 and 5.3.2). Accordingly, those results have
been used for the following evaluations.

The AT of the thermal plume above ambient is not expected to exceed 6.9F° 1in the winter and 4.3F°
in the summer. Blowdown will occur on an intermittent basis, with blowdown rates ranging from

0 to 308 cfs depending upon rate of flow in the Colorado River. No blowdown will be released when
the Colorado River flow is less than 800 cfs. Blowdown will be limited to less than 12.5% of

net river flow past the point of discharge. Considering these limits, no discharge will occur
during 91.6% of the plant's 40-year operating life.
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The highest daily maximum blockage temperature (maximum temperature of all isotherms whose cross-
sectional areas are greater than or equal to 25% of the cross-sectional area of the river) should
not exceed 3.26F° in the winter and 1.10F° in the summer. Both are less than the Texas state
criteria of 4.0F° and 1.5F° respectively.! Under worst-case conditions, aquatic organisms seek-
ing passage upstream or downstream will find at least 75% of the river's cross-sectional area

to be Tess than 3.26F° above ambient in winter and 1.10F° above ambient in summer. Normally,
blockage temperatures will be even lower. Far-field thermal increases will be minimal. AT's
higher than 1.5F° will not likely extend beyond about 800 ft downstream of the last blowdown
diffuser port.

The staff's conclusions regarding the impacts of blowdown on the lower Colorado River are based
on the following criteria:

1. No blowdown will be released when net downstream flow of the Colorado River past the point
of discharge is less than 800 cfs and 0.4 fps velocity (ER, pp. 3.4-6 and 5.1-13).

2. Blowdown will be limited to no more than 12.5% of net downstream river flow past the point
of discharge at all times (ER, p. 5.1-13).

The staff concludes that thermal effects on aquatic bjota will be limited to the immediate area
of the blowdown diffuser ports, provided the above criteria are met. Here, during the relatively
short periods of blowdown, plankton may experience slight increases in productivity during
wintertime periods of blowdown and slight depressions during the hottest summer months. The
lower Colorado River as a whole will show negligible changes in plankton productivity. A few
fish eggs and larvae will be entrained in the small blowdown plume (maximum exit velocity at
diffuser port = 6.22 fps), but mortality of those entrained is expected to be minimal. Larger
fish and crustaceans can easily bypass the plume. Temperature tolerance data available for
many species expected to utilize the lower Colorado indicate that most of these will tolerate
the expected lTow AT's with Tittle or no stress (ER, Table 5.1-18). The staff further expects
no significant loss due to cold shock since AT's will be low and the blowdown plume relatively
small.

Chemical effects

Chemicals and biocide wastes expected to be present in the blowdown are enumerated and described
in Sect. 3.6. Table 3.9 provides incremental increases in the Colorado River of the more impor-
tant chemical species under worst-case conditions.

Although TDS levels in the Colorado River could increase from a minimum of 214 ppm to a maximum
of 460 ppm due to blowdown, the staff expects no significant adverse impacts on biota in the
discharge area since most aquatic organisms can tolerate TDS levels far in excess of 460 ppm.2°
Furthermore, TDS and salinity levels naturally reach several thousand parts per million in the
vicinity of the blowdown facilities during periods of Tow flow.

No estimate was made of the concentration of combined residual chlorine (such as chloramines) in
the cooling lake as a result of the two 20-min shock doses administered daily at the circulating
water intake. Free residual chlorine, which is to be Timited to 0.2 ppm at the circulating
system outfall, will rapidly react to form various combined residual chlorine products. Total
residual chlorine should be insignificant in the blowdown discharge due to the circulation time
between condenser discharge and blowdown station (approximately 20 days).

Phytoplankton in the receiving waters may experience slight increases in productivity during
periods of blowdown due to increases in nutrient loading. Nitrate increases of as much as

8.4 ppm and orthophosphate increases of as much as 0.46 ppm may occur during worst-case con-
ditions. The staff foresees no significant adverse effects on biota of the Colorado River from
the increased nutrient load.

Under worst-case conditions, blowdown may induce a rise in BOD5 of as much as 3.3 ppm in the
river, with the attendant possibility that dissolved oxygen (DO) levels may drop below the
Texas State criterion of 5.0 ppm. Such a development would stress aquatic populations down-
stream. Therefore, the applicant will have to control blowdown such that Texas State Water
Quality Standards are not exceeded.

Blowdown-induced scouring

The diffuser ports (Sect. 3.4.4) will be positioned approximately 6 ft above the river bottom.
The staff considers that scouring will be 1imited to a few feet downstream of each port. No
significant adverse impacts from scouring are anticipated.
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Conclusion
In summary, the staff expects no significant adverse impacts upon biota of the lower Colorado

River due to blowdown effects.

5.5.2.3 Effects of plant operation on the cooling lake

The applicant does not plan to make the cooling lake available for public use or recreation.

The staff does not expect the cooling lake to contribute significantly to the biota of adjacent
waters, although blowdown will periodically introduce some fish, macroinvertebrates, and pTlankton
into the Colorado River. Therefore, the staff will comment only on those operational impacts that
may affect the environment external to the lake.

Wildlife, particularly birds, will utilize the lake as a source of food (fish and invertebrates)
and fresh water. The supply of food and fresh water will, of course, vary as the drought con-
ditions change. Drought will result in significant reductions in the volume of water within

the cooling lake, with subsequent increases in temperature. TDS may rise from an average 1900
ppm to as high as 12,600 ppm. Staff calculations indicate that approach velocities to circu-
lating water intake traveling screens may rise to 2.1 fps. These developments would probably
exact heavy losses on plankton and fish populations. Following drought, the staff expects popu-
lations of most species in the cooling lake to slowly regain their former numbers.

5.6 IMPACTS ON PEOPLE

5.6.1 Physical impacts

The site is sufficiently remote that the noise of operating machinery should not be audiele to
local residents. The air pollution from occasional operation of the diesel engines on emergency
equipment will not be significant.

No pollution of groundwater resources is expected. Surface-water pollution will be controlled
and maintained within State standards. During permanent operation of the plant, the sewage
treatment unit will operate as an extended aeration system for the effluent. The effluent will
also be given treatment consisting of filtration, recirculation, and chlorination. Disposal will
be in accordance with Federal, State, and local environmental regulations (ER, Sect. 3.7.2).

Transportation of the operating personnel is expected to have only a minor impact on traffic.

The upgrading of roads for construction will be more than adequate for continued use during plant
operation. The infrequent use of the railroad spur will have only a minor effect on traffic on
the roads that it crosses. There will be some continuing aesthetic impacts where the STP trans-
mission lines are visible from roads and residential areas. Some local fogging will occur near
the cooling lake. The occurrence of reduced visibility to less than 1000 m will increase some-
what, but this impact should not significantly affect traffic on the nearby highways.

5.6.2 Population growth and operating personnel income

The operating population is estimated to be 125 persons for a two-unit power plant. The staff
estimates that about one-half of the workers will 1ive in Bay City and Palacios. The rema inder
are expected to settle within a radius of 25 to 40 miles in the intermediate impact area. Using
the Texas statewide average of 3.17 persons per household, the increase in population caused by
125 permanent employees will be about 357, considering that about 10% will be prior residents of
the county.

These employees in 1980 will earn an average salary of $16,080, resulting in an annual payroll
of $2,010,000 (ER, Sect. 8.1.2.2).

5.6.3 Impact on community services

The availability of housing in Matagorda County and the surrounding area was discussed in Sect.
4.4.3. There is expected to be sufficient housing available for the operating force as the con-
struction phase ends.

The availability of domestic water and sewage disposal in Matagorda County was also discussed in
Sect. 4.4.3. The increase in these services required during the construction phase should be
adequate for the incremental increase required for the STP operating force.
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Residences for plant-operating personnel should not add significantly to the police and fire
protection requirements in Matagorda County.

5.6.4 Impact on local institutions

The taxes that will be paid by the applicant were discussed in Sect. 4.4.4. Matagorda County
and the Palacios Independent School District will be able to tax the project. The estimated tax
revenues are considered adequate by the staff to cover the cost of increased county and school
services resulting from STP operation. There is, however, no present way that the cities of
Palacios and Bay City can tax the plant. The State law that permits a county government to
provide a wide range of services, including water and sewer systems, within the boundaries of
incorporated commurities, may Jjustify some of the STP-generated tax revenues to Matagorda County
being used directly in meeting increased community service requirements in Bay City and Palacios
generated by STP workers.

5.6.5 Impact on recreational capacity in the area

The STP site is in a remote area. Limited recreational opportunities may be available from an
access road provided from FM 521 to the Colorado River. The wilderness area between the cooling
lake and the Colorado River will be allowed to remain in its natural state, with a wildlife
preserve being established. A visitors' information center will be opened at the site and will
include picnic facilities. The visitors' information center and one picnic area will be located
north of the essential cooling pond. The second picnic area will be located on the west bank of
nearby Kelly Lake. Construction of these areas will provide new recreational and leisure facil-
ities to site visitors. Considering the design of the cooling lake embankments and the fluctuat-
ing water levels in the lake itself, the staff agrees with the applicant that limited recreational
use can be derived from the cooling lake. Local demand for recreational use of this lake is not
anticipated due to the close proximity of existing water bodies.

5.6.6 Conclusions

The staff concludes that the impacts on the community as a result of operation of STP are
acceptable.
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6. ENVIRONMENTAL MEASUREMENTS AND MONITORING PROGRAMS

6.1 PREOPERATIONAL PROGRAMS

6.1.1 Hydrological

The physical parameters of Colorado River water near the plant site, such as water temperature,
conductivity, pH, dissolved oxygen, turbidity, color, odor, and other chemical properties have
been studied since June 1973. Models of salinity and temperature distribution and tidal flow are
being used in conjunction with the preoperational field studies to predict the environmental
effects of plant operation on the Colorado River. The applicant gives a detailed description of
the sampled parameters as well as the sampling locations for the Colorado River (ER, Tables

6.1-1 and 6.1-2, and Fig. 6.1-1 and 6.1-2?.
A weekly groundwater-level monitoring program was initiated in July 1973. Piezometer locations
are shown in Fig. 6.1-3 of the applicant's Environmental Report. Groundwater quality was deter-
mined at three different depths and was analyzed for chemical and bacteriological parameters.
Mathematical models are being used in conjunction with the preoperational monitoring program to
predict changes in groundwater level, dispersion of contaminants, and transport through aquifers
to surface water bodies.

6.1.2 Meteorological

The preoperational onsite meteorological program, initiated in July 1973, consists of a 195-ft
tower located about 5000 ft east-northeast of the main reactor complex. Wind speed and direction
are measured at 33 ft and 195 ft; vertical temperature gradient is measured between 33 ft and

100 ft and between 33 ft and 195 ft; ambient temperature and dewpoint temperature are measured

at 33 ft; solar radiation is measured at 10 ft; and precipitation is measured at the ground. The
primary data recording system has used strip charts, although a digital recording system 1is being
installed.

The applicant has submitted onsite data for the period July 20, 1973 through July 20, 1974 in
the form of joint frequency distributions of wind speed and direction at the 33-ft level by
atmospheric stability (as defined by the vertical temperature gradient between 33 ft and 195 ft)
in accordance with the format recommended in Regulatory Guide 1.23. Data recovery was 96%. The
applicant has also submitted similar data for Allens Creek (October 1972 through September 1973
and July 20, 1973 through December 31, 1973), Corpus Christi (March 1955 through February 1960),
Victoria (September 1953 through August 1958), and for Galveston (October 1953 through September
1958). The staff also had access to similar data from Allens Creek for the period August 1972
through July 1973.

The staff has calculated relative concentration (x/Q) values using one full year (July 20, 1973
through July 20, 1974) of onsite data. A Gaussian diffusion model with adjustments for building
wake effects, described in Regulatory Guide 1.42, was used to make estimates of relative concen-
trations at various distances and directions as specified in Sect. 5. The relative concentration
values calculated using the complete year of onsite data verifies that the values used in the DES
were generally conservative, and any minor increases in the x/Q values do not change the DES
conclusions.

6.1.3 Ecological

6.1.3.1 Terrestrial

The applicant has obtained baseline data on terrestrial biota. These studies and subsequent
preconstruction studies will be used to assess the effects of site preparation and construction.
The baseline study was designed to establish quantitative and qualitative data on the terrestrial
ecosystems of the site. Chapter 6 of the Environmental Report contains a summary of the precon-
struction terrestrial monitoring program. Additional sampling is recommended in the preoperational
terrestrial monitoring program in the estuarine marsh complex south of the site. The staff's
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assessment of the impact on the marsh due to the reduced freshwater flow is based on all avail-
able data. The level of detail for this preoperational baseline study on the coastal marsh com-
plex should be such that any freshwater input needed to maintain an adequate marshland habitat
can be determined.

Accordingly, the program should be expanded to include:

1. A vegetational map of the 4343-acre marsh complex delineating freshwater communities
(marshes, ponds, seasonal marshes, and wet meadows) and saltwater to brackish com-
munities (salt meadow, salt marsh, brackish ponds) to provide a baseline for future
evaluation.

2. Distribution data for hydrophytic plant species of the marsh complex so that the
species indicative of salinity ranges may be identified and used as early-warning
indicators of changes in the marsh complex.

6.1.3.2 Aquatic

The applicant's consultants made baseline studies of the freshwater and estuarine ecosystems on
and near the site beginning in June 1973 and continuing to the present. The purpose of these
studies is to enable identification and measurement of ecological changes due to plant construc-
tion and operation. Sampling station Tocations are shown on Fig. 2.7. The applicant plans to
establish additional sampling stations within the cooling lake upon its completion. Tables 6.1-1
through 6.1-6 of the Environmental Report 1ist water quality and biological parameters measured
during the baseline study. The staff believes that the applicant's preoperational monitoring
program will be adequate to assess the impacts of construction and potential impacts of operation
if the program is extended to include the following:’

1. A study program to collect baseline data on temporal and spatial distributions of species,

population sizes, and the existing salinity and nutrient-input regimes in the Little

Robbins Slough marsh complex. This data will be used to determine the relative importance

of the marsh system as a nursery and the parameters critical for its maintenance. A
detailed outline of the study program, to which the applicant has committed, is presented
in Appendix E. Construction activities shall be limited so as not to reduce the water-
shed and freshwater inflow to Little Robbins Slough until after December 1, 1975. This
limitation on construction will ensure the validity of the study program. After

December 1, 1975 construction activities shall be performed so as to minimize watershed
removal until completion of the study program.

2. Initiation of a two-phased studies program to determine the magnitude of entrain-
ment losses that can be expected during plant operation and the need for mitigative
measures during makeup operations under actual, low freshwater river flows. Each
phase of the program will continue for one year or until sufficient data repre-
sentative of low river flows have been collected, as determined by the staff from
quarterly reports to be provided by the applicant. An interim report of the
studies' findings and the applicant's proposals for makeup procedures to reduce
entrainment Tosses to acceptable levels shall be forwarded to the staff six months
prior to the commencement of cooling lake fill. A final report shall be forwarded
to the staff upon completion of the lake fill. The results of this study will form
the basis for development of environmental technical specifications at the operat-
ing Ticense stage.

The staff has determined that the following modifications to the entrainment program
outline are required:

a. The applicant shall initiate intensive sampling.when salinities at station 2 at a
depth of 8 to 10 feet exceed 3 ppt as determined by a continuously recording
salinometer permanently (for the duration of the study program) positioned at this
station and depth range. This criterion shall supercede that of 2 ppt at the bottom,
provided in the program outline in Appendix E.

b. Reports to be submitted by the applicant to the staff shall include continuous 24-
hr salinity records from the recording salinometer (item a above). Additionally,
freshwater flow, tidal excursions, and tidal flow information shall be provided for
the 24-hr period during which each sampling effort at station 2 is conducted.

c. Concurrently with the collection of biological samples at station 2, salinity shall
be measured from surface to bottom at depth intervals not exceeding 5 feet.

d. Midriver sampling for ichthyoplankton and crustacean young shall be performed by
horizontal tows (rather than oblique tows) at the surface and at 10-ft and bottom
depths to determine the depth at which high densities occur.
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e. Beginning with the second phase of the entrainment study and continuing until
termination of the study, the applicant shall monitor salinity at the top of the
weir (Fig. 3.4) approximately 2 ft below the water surface with a permanently
(for duration of study) positioned continuously recording salinometer.

3. Initiation of an impingement monitoring program that will coincide with the entrainment
monitoring program during filling of the cooling lake. The program will continue for
one year or until sufficient data representative of low river flow conditions have been
collected, as determined by the staff from quarterly reports to be submitted by the
applicant. A detailed outline of the impingement program is presented in Appendix E.

Final reports on the entrainment and impingement studies shall be submitted to the staff
within four months of the termination of each study.

6.1.4 Radiological

The applicant has proposed an offsite preoperational monitoring program to provide background
information for the operational radiological monitoring program. A summary description of the
applicant's preoperational program is presented in Tables 6.1 and 6.2. The description is not
intended to be a complete technical specification of the program. Monitoring and analytical
techniques are likely to improve before the program is put into effect. More information is
provided in the applicant's Environmental Report, Sect. 6.2.1.

6.2 OPERATIONAL PROGRAMS

The applicant discussed the operational monitoring program in the Environmental Report, Sect.
6.2, and this has been reviewed by the staff. Since the action proposed pertains to issuance
of construction permits, detailed staff evaluation of this program will be done at the time of
application for an operating license. A more definitive program can subsequently be developed
on the basis of the preoperational monitoring results.
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Table 6.1. Tentative scheme for the preoperational radiological monitoring program

For discharges to

Number of sampling stations

Sample medium

Indicator Background
Atmosphere Airborne particulates 9 2
Airborne iodine 9 2
Precipitation 1 1
External radiation 9 4
Soil 14
River Water 2 1
Sediment 1 1
Aquatic organisms
Fish 1 1
Plants 1 1
Shrimp 1 1
Groundwater Wellwater 2 1

Table 6.2. Sizes and sensitivities of environmental samples?

Sample type

Sample sensitivity

External radiation

Air particulates

Water

Soil

Flesh and vegetation

Bone

Sample size Analysis
1 Quarter Readout
300 m® Beta
300 m* 1-131
1200 m® Gamma spectroscopy
12 Filters Sr-90
150 ml Beta
1 liter Gamma spectroscopy
1 liter 1-131
5 ml H-3
0.15 liter Sr-89 and Sr-90
1000 g Gamma spectroscopy
500 g Sr-90
1000 g Gamma spectroscopy
259 Sr-89 and Sr-90

0.5 mrem/period
2.7 X 1072 pCi/m?
1.7 X 1072 pCi/m®
1.5 X 1072 pCi/m?
1 pCi/sample

5.4 X 1073 pCi/m!
8—80 pCi/liter

10 pCi/liter

400 pCi/liter

1 pCi/liter

30-280 pCi/kg

0.3 pCi/g

12-120 pCi/kg

4.0 X 1072 pCi/g

2ER, Tables 6.1-17 and 6.1-18.



7. ENVIRONMENTAL EFFECTS OF ACCIDENTS

7.1 ENVIRONMENTAL IMPACT OF POSTULATED ACCIDENTS

A high degree of protection against the occurrence of postulated accidents in the South Texas
Project Units 1 and 2 is provided through correct design, manufacture, and operation, and the
quality-assurance program used to establish the necessary high integrity of the reactor system
as was considered in the Commission's Safety Evaluation. Deviations that may occur are handled
by protective systems to place and hold the plant in a safe condition. Notwithstanding this,
the conservative postulate is made that serious accidents might occur even though they may be
extremely unlikely, and engineered safety features are installed to mitigate the consequences
of those postulated events which are judged credible.

The probability of occurrence of accidents and the spectrum of their consequences to be consid-
ered from an environmental-effects standpoint have been analyzed using best estimates of prob-
abilities and realistic fission product release and transport assumptions. For site evaluation
in the Commission's safety review, extremely conservative assumptions were used for the purpose
of comparing calculated doses resulting from a hypothetical release of fission products from the
fuel against the 10 CFR 100 siting guidelines. Realistically computed doses that would be re-
ceived by the population and environment from the postulated accidents would be significantly
less than those presented in the Safety Evaluation.

The Commission issued guidance to applicant on September 1, 1971, requiring the consideraton
of a spectrum of accidents with assumptions as realistic as the state of knowledge permits .
The applicant's response was contained in the Environmental Report submitted by Houston Power
and Light Company, docketed July 5, 1974.

The applicant's report has been evaluated using the standard accident assumptions and guidance
issued as a proposed amendment to Appendix D of 10 CFR 50 by the Commission on December 1, 1971.
Nine classes of postulated accidents and occurrences ranging in severity from trivial to very
serious were identified by the Commission. In general, accidents in the high-potential-
consequence end of the spectrum have a low occurrence rate, and those on the Tow-potential-—
consequence end have a higher occurrence rate. The examples selected by the applicant for

these cases are shown in Table 7.1. The examples selected are reasonably homogeneous in te rms
of probability within each class.

Table 7.1. Classification of postulated accidents and occurrences

Class NRC description Applicant’s examples

1 Trivial incidents Containment purge releases

Small releases outside containment

Radioactive waste system failure

Fission products to primary
system (BWR)

Fission products to primary
and secondary systems (PWR)

Refueling accident

Spent fuel handling accident

Accident initiation events
considered in design-basis
evaluation in the Safety
Analysis Report

Hypothetical sequence of failures
more severe than Class 8

Miscellaneous systems releases

Leakage from waste gas storage tank contents; release of liquid
waste storage tank contents

Not applicable

Fuel cladding defects and steam generator tube leaks; off-design
transients that endure fuel failure above those expected and
steam generator tube leak; steam generator tube rupture

Fuel assembly drop; heavy object drop onto fuel in core

Fue! assembly drop in fuel storage pool; heavy object drop onto
fuel rack; fuel cask drop.

Small reactor coolant $ystem pipe break; large reactor coolant
system pipe break; rod ejection accident; small steam line
break outside containment; farge steam break outside
containment

Not considered
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Commission estimates of the dose which might be received by an assumed individual standing at
the site boundary in the downwind direction, using the assumptions in the proposed Annex to
Appendix D, are presented in Table 7.2. Estimates of the integrated exposure that might be
delivered to the population within 50 miles of the site are also presented in Table 7.2. The
man-rem estimate was based on the projected population within 50 miles of the site for the
year 2020.

Table 7.2. Summary of radiological consequences of postulated accidents?

Estimated dose

Estimated fraction R
to population

of 10 CFR 20

Class Event A . in 60-mile
limit at site .
boundaryb radius

(man-rems)

1.0 Trivial incidents c c

2.0 Small releases outside containment c c

3.0 Radwaste system failures

3.1 Equipment leakage or malfunction 0.015 1.1

3.2 Release of waste gas storage tank contents 0.06 4.5

33 Release of liquid waste storage contents 0.002 0.12

4.0 Fission products to primary system (BWR) N. A N. A.

5.0 Fission products to primary and secondary systems (PWR)

5.1 Fuel cladding defects and steam generator leaks c c

5.2 Off-design transients that induce fuel failure above those <0.001 <0.1

expected and steam generator leak

5.3 Steam generator tube rupture 0.02 1.5

6.0 Refueling accidents

6.1 Fuel bundle drop 0.003 0.24

6.2 Heavy object drop onto fuel in core 0.056 4.1

7.0 Spent fuel handling accident

71 Fuel assembly drop in fuel rack 0.002 0.15

7.2 Heavy object drop onto fuel rack 0.008 0.6

7.3 Fuel cask drop 0.048 3.6

8.0 Accident initiation events considered in design basis evaluation

in the SAR
8.1 Loss-of-coolant accidents
Small break 0.034 4.5
Large break 0.39 170

8.1(a) Break in instrument line from primary system N. A. N. A.

that penetrates the containment

8.2(a) Rod ejection accident (PWR) 0.039 17

8.2(b) Rod drop accident (BWR) N. A. N. A.

8.3(a) Steamline breaks (PWR's outside containment)

Small break <0.001 <0.1
Large break <0.001 <0.1
8.3(b) Steamline break (BWR) N. A, N. A.

?The doses calculated as consequences of the postulated accidents are based on airborne transport of radioactive
materials resulting in both a direct and an inhalation dose. The staff’s evaluation of the accident doses assumes that
the applicant’s environmental monitoring program and appropriate additional monitoring (which could be initiated
subsequent to a liquid release incident detected by in-plant monitoring) would detect the presence of radioactivity in
the environment in a timely manner such that remedial action could be taken if necessary to limit exposure from
other potential pathways to man.

b Represents the calculated fraction of a whole-body dose of 500 millirems or the equivalent dose to an organ.

“These releases are expected to be in accord with proposed Appendix | for routine effluents (i.e., 5
millirems/year to the whole body from either gaseous or liquid effluents).

IN. A. = not applicable.
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To rigorously establish a realistic annual risk, the calculated doses in Table 7.2 would have to
be multiplied by estimated probabilities. The events in Classes 1 and 2 represent occurrences
that are anticipated during plant operations; their consequences, which are very small, are con-
sidered within the framework of routine effluents from the plant. Except for a Timited amount
of fuel failures and some steam generator leakage, the events in Classes 3 through 5 are not
anticipated during plant operation; but events of this type could occur sometime during the
40-year plant lifetime. Accidents in Classes 6 and 7 and small accidents in Class 8 are of sim-
ilar or lower probability than accidents in Classes 3 through 5 but are still possible. The
probability of occurrence of large Class 8 accidents is very smail. Therefore, when the conse-
quences indicated in Table 7.2 are weighted by probabilities, the environmental risk is wvery Tow.
The postulated occurrences in Class 9 involve sequences of successive failures more severe than
those required to be considered in the design bases of protection systems and engineered safety
features. Their consequences could be severe. However, the probability of their occurrence is
judged so small that their environmental risk is extremely low. Defense in depth (multiple
physical barriers); quality assurance for design, manufacture and operation; continued surveil-
lance and testing; and conservative design are all applied to provide and maintain a high degree
of assurance that potential accidents in this class are, and will remain, sufficiently small in
probability that the environmental risk is extremely low.

The NRC is currently performing a study to assess more quantitatively these risks. The 1initial
results of these efforts were made available for comment in draft form on August 20, 1974.1
This study is called the Reactor Safety Study and is an effort to develop realistic data on the
probabilities and sequences of accidents in water-cooled power reactors in order to improve the
quantification of available knowledge related to nuclear reactor accident probabilities. The
Commission organized a special group of about 50 specialists under the direction of Professor
Norman Rasmussen of MIT to conduct the study. The scope of the study has been discussed with
EPA and described in correspondence with EPA which has been placed in the NRC Public Document
Room (letter, Doub to Dominick, dated June 5, 1973).

As with all new information developed which might have an effect on the health and safety of the
public, the results of these studies will be made public and will be assessed on a timely basis
within the regulatory process on generic or specific bases as may be warranted.

Table 7.2 indicates that the realistically estimated radiological consequences of the postulated
accidents would result in exposures of an assumed individual at the site boundary which are less
than that which would result from a year's exposure to the maximum permissible concentrations
(MPC) of 10 CFR 20. The table also shows the estimated integrated exposure of the population
within 50 miles of the plant from each postulated accident. Any of these integrated exposures
would be much smaller than that from naturally occurring radioactivity. When considered with
the probability of occurrence, the annual potential radiation exposure of the population from
all the postulated accidents is an even smaller fraction of the exposure from natural background
radiation and, in fact, is well within naturally occurring variations in the natural background.
It is concluded from the results of the realistic analysis that the environmental risks due to
postulated radiological accidents are exceedingly small and need not be considered further.

7.2 TRANSPORTATION ACCIDENTS

The transportation of cold fuel to the plant, of irradiated fuel from the reactor to a fuel
reprocessing plant, and of solid radioactive waste from the reactor to burial grounds is within
the scope of the NRC report entitled, Environmental Survey of Transportation of RadioactZve
Materials to and from Nuclear Power Plants, dated December 1972. The environmental risks of
accidents in transportation are summarized in Table 7.3.

Table 7.3. Environmental risks of accidents in transport of fuel
and waste to and from a typical light-water-cooled
nuclear power reactor

Aspect Environmental risk
Radiological effects Smal]l
Common (nonradiological) 1 fatal injury in 100 years;
causes 1 nonfatal injury in 10 years;

$475 property damage per year

1A’lthough the environmental risk of radioloaical effects
stemming from transportation accidents is currently incapable
of being numerically quantified, the risk remains small regard-
less of whether it is being applied to a single reactor or a
multireactor site.
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8. NEED FOR POWER GENERATING CAPACITY

8.1 DESCRIPTION OF THE SYSTEM

8.1.1 Applicants' system and service area

The participants in the South Texas Project, Houston Lighting & Power Company (HL&P), Central

Power and Light Company (CPL), the City Public Service Board of San Antonio (CPS), and the City

of Austin (COA) serve a combined area of 51,769 sq miles. The service area shown in Fig. 8.1 is
described roughly by a triangle with Galveston in the northeast, the Gulf Coast down to Brownsville
in the south, along the Rio Grande River northwest to the intersection of an imaginary line join-
ing Houston, San Antonio, and the river. The total population served is about 4.8 million, which
is approximately 41% of the population of Texas (ER, Table 1.1-1).

ES-409

TIS AND ERCOT
APPROXIMATE BOUNDARY

\_ AREA SERVED BY
' STP PARTICIPANTS

LEGEND
TIS — TEXAS INTERCONNECTED SYSTEMS
ERCOT — ELECTRIC RELIABILITY COUNCIL OF TEXAS
I s7P - AREA SERVED BY STP PARTICIPANTS
COA — CITY OF AUSTIN
CPS — CITY PUBLIC SERVICE BOARD OF SAN ANTONIO
CPL — CENTRAL POWER AND LIGHT COMPANY
HL&P — HOUSTON LIGHTING & POWER COMPANY

Fig. 8.1. Areas served by the participating utilities of the South Texas Project, the
Texas Interconnected Systems and the Electric Reliability Council of Texas. Source: ER,
Fig. 1.1-1.
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8.1.2 Regional relationships

The STP participants are members of the Texas Interconnected System (TIS), which is a group of

ten interconnected utilities serving the bulk of the State of Texas. Six of these systems are
investor-owned, and the remainder are publicly owned. This affiliation was established some 30
years ago for reliability purposes, but imposes no obligation on members. Each member is expected,
however, on the average, to maintain a minimum capacity reserve of 15% above expected peak 1load.

The TIS members are also members of the Electric Reliability Council of Texas (ERCOT), which is
one of nine regional councils of the National Electric Reliability Council (NERC). Membership of
ERCOT is composed of 28 municipalities, 47 cooperatives, 8 investor-owned companies, and 1 state
agency. As one of the nine regional NERC councils, ERCOT participates in the review of national
planning to solve power problems, considers design and operating criteria to enhance the reli-
ability of service by each member to its customers, and reports annually to the Federal Power
Commission (FPC) current and projected data concerning the electric power supply in its region.
However, the principal expectation placed upon ERCOT members is that, on the average, reserve
margins will be maintained above 15% of expected peak Toad.

A basic operating philosophy among TIS members is that each member will supply the requirements
of its customers without heavy reliance upon interchange, except under abnormal circumstances.
Under normal circumstances, interties are operated lightly loaded, which allows the spinning
reserves of each member company to be available for contingencies elsewhere within the inter-
connected system. Interties are not maintained with neighboring power pools. The TIS members
have a good record of serving their firm load obligations over the years, and this policy serves
to insulate the system from problems of neighboring systems.

8.2 POWER REQUIREMENTS

8.2.1 Energy consumption

The STP participants serve a large and varied load. Generally speaking, COA and CPS serve com-
mercial, educational, and administrative centers in their respective franchise areas. This
includes eight military installations in Bexar County, which is served by CPS, as well as the
state capital complex and the University of Texas, which are served by COA. On the other hand,
HL&P and CPL serve substantial industrial loads and also the needs of agriculture in a large geo-
graphical area. Recent sales to the various classes of customers by each of the STP participants
are shown in Table 8.1.

Table 8.1. Recent five-year average values of sales to classes of users, GWhr

cPs? Percent CPL Percent HL&P Percent COA Percent Total Percentage
(GWhr)
Residential 2,083 36 2,553 24 7,981 23 1,176 41 13,793 25.5
Commercial 868 15 2,234 21 6,940 20 688° 10,730 19.9
Industrial 2,025 35 5,212 49 17,698 51 6880 “8 25,623 47.4
Other 810 14 638 6 2,082 6 315 11 3,845 7.1
Total 5,785 10,637 34,701 2,867 53,991 99.9¢

4For year 1972 only (Source, ER, Table 1.1-1).
bAssuming equal distribution between commercial and industrial.
®Total is less than 100% because the numbers have been rounded off to the nearest tenth.

It is apparent that in the aggregate the STP participants satisfy a substantial industrial demand.
The data show that this sector of customers consumes nearly 50% of the output of the four util-
ities. 1In 1973, HL&P and CPL had Toads with contract provisions permitting limited interrupt-
ibility that represented 3.4% and 7.4% of the peak demands respectively (ER, Table 1.1-2).

Growth in total demand for electricity in the STP service area has increased at an average com-
pound growth rate of 10% (ER, Table 1.1-2 and Refs. 1 and 2) between 1963 and 1973. This varies
from a Tow of 7.8% for CPL to a high of 11.4% for COA. This is consistent with the findings of a
recent report3 issued by the Office of the Governor which indicates that the statewide growth rate
in energy demand has been 10% per year.
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It is of interest to consider whether the growth is attributable to new customers or to more
intensive use by existing customers. Restricting attention only to HL&P and CPL, which serve

75% of the population and supply 84% of the energy demanded in the combined service area, the
staff finds that the combined average residential use increased from 6930 kWhr per customer in
1966 to 12,082 kWhr per customer in 1972. It was found earlier that much of this increased usage
in the case of HL&P could be attributed to the greater employment of air conditioning.* Inasmuch
as HL&P and CPL serve very similar loads, the same is very likely true in the case of CPL and,
indeed, for the other utilities as well. Thus, the number of residential customers as well as
individual demand has increased.

In the commercial and industrial classes, the consumption per customer increased from 135,000
kWhr in 1966 to 221,000 kWhr in 1972. Such customer increase might be brought about because
individual customers have expanded the size of their operations, or because customers are making
more intensive use of electricity in production, or both reasons may apply. In the case of HL&P
it was shown that there was a substantial increase in the use of electricity per dollar of wvalue
added in manufacturing during the years 1963 to 1971.° In addition, the average rate increase
has increased by about a factor of 2 during those years. Thus, it appears that industrial and
commercial activities in the STP service area are becoming much more energy-intensive.

8.2.2 Peak load demand

It is to be noted that in the aggregate the STP participants have not simply projected their peak
demand in a mechanical fashion but have taken the potential effects of energy conservation 1into
account. Not considering the effects of energy conservation would have required an even greater
increased installed capacity to meet the expected demand, as is shown in Table 8.2. The load
experience of the STP participants is shown in Fig. 8.2 for the years 1964 to the present, and
also the projected loads to 1984. The average annual compound growth rate in peak demand for the
past 10 years has been about 9.6%. The applicants forecast a future compound growth rate of 8.5%
(average). From 1963 to 1970 inclusive, CPS sold 30,000 kWhr and CPL purchased 52,000 kWhr , which
decreased to 32,000 kWhr in 1970. The other utilities neither bought nor sold any capacity nor
are projected to do so. Beginning in 1973, CPL began to sell 10,000 kWhr, and sales are projected
to increase irregularly settling back to the same value in later years (ER, Table 1.1-2).

Table 8.2. Demand projection using an historical growth rate’

Historical Reserve Reserve

Actual Planned . . L Planned
v, b rate ) (historical (historical b
ear projection .. capacity L. . reserve
MW) projection (MW) rate projection) rate projection) %)
(MW) (MW) (%)
1981 19,182 20,471 22,802 2331 1.4 18.9
1982 20,367 22,436 25,252 2816 12.6 240
1983 21,582 24,590 25,252 662 2.7 17.0
1984 22,773 26,950 25,892 —1058 -3.9 13.7

2 Average compound growth rate for STP participants in the aggregate from 1963 to 1973 (9.6% per
year).
bER, Ammendment No. 4, response to question A-10.

Figure 8.3 shows the monthly variation in peak demand as a function of years over the last 10
years. As can be seen, the yearly peak occurs approximately during July and August for each of
the STP participants, with elevated demands generally occurring between June and October. This
is also true for TIS as a whole.

The predicted annual load durations for STP participants in 1981 (Fig. 8.4) also are in accord
with this observation. The combined curves are quite steep, apparently owing to the strong

seasonal bias.
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Fig. 8.2. Annual peak demand growth. Source: ER, Fig. 1.1-4.

8.2.3 Impact of energy conservation and substitution on need for power

Recent energy shortages have focused the nation's attention on the importance of energy conserva-
tion as well as measures to increase the supply of alternative energy sources. The need to
conserve energy and to promote substitution of other energy sources for o0il and gas have been
recommended by the Report to the President on the Nation's Energy Future as major efforts in re-
gaining national energy self-sufficiency by 1980.%6 In the following sections, the staff considers
conservation of energy as related to the need for the electricity to be produced by the South
Texas Project.
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Fig. 8.3. Past monthly power demands. Source: ER, Fig. 1.1-6.

8.2.3.1 Recent experience

Consumption of electricity in the HL&P service area has been less than forecast by an average of
2.2% during the period October 1973 to June 1974. Monthly peak load demand has deviated from
forecast by an average of 1.5% during this same period. The warmer than usual winter resulted
in higher cooling loads through December and lower heating loads during the months of January
through March. This weather was an overriding factor in any energy conservation deviation for
the period in question. About 80% of the decreased usage is attributed to decreased industrial
activity brought about by the crude 0il shortage during the winter.

Consumption of electricity in the CPL service area has been more than forecast by an average of
2.8% for the months January 1974 through June 1974. This increase is attributed to the hi gher
than normal temperature during the April to June period. A calculated decrease in consumption
for residential customers of approximately 0.5 kWhr/degree day (or about 23%) from 1972 to 1973
is indicated. :
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Consumption of electricity in the COA service area has been less than forecast by an average of
12% during the period October 1973 to June 1974. Monthly peak Toad demand has deviated from
forecast by an average of 11% during the same period.

Consumption of electricity in the CPS service area has been less than projections — an average of
7% for the months October 1973 through June 1974. Monthly peak load demand has been less than
forecast by an average of about 9% during the same period. Forecasts since January 1974 have
been revised to reflect a 10% reduction in normal customer consumption.

The most commonly mentioned alternatives to declining block rates to dampen demand for electricity
are increasing block rates, peak load pricing, and flat rates.

Table 8.3 presents some statistics on the average cost of electricity to consumers and the average
energy (kilowatt-hours) used per customer from 1964 through 1971. Statistics such as these indi-
cate that across the United States, even though the price of electricity has increased during

the last few years, the demand is still increasing. The question that statistics such as these

do not answer, is at what point will the costs of residential and commercial electricity cause

the consumer to significantly decrease his demand. However, with sufficient economic incentive,
total demand could be reduced, or at least its rate of growth reduced.

Table 8.3." Statistics on cost and consumption of electricity (1964—1971)?

Average cost to consumers — cents Average kilowatt — hours per customer
per kilowatt — hour (thousands)

Residential Commercial Industrial Residential Commercial Industrial
1971 2.32 2.20 1.20 7.039 42,598 1735.482
1970 2.22 2.08 1.02 6.700 40.480 1695.087
1969 221 2.06 0.98 6.246 37.607 1666.019
1968 2,25 2.07 097 5.706 35.009 1578.366
1967 2.31 2.11 0.98 5.220 32.234 1481.496
1966 2.34 2.13 0.98 4,931 30.238 1445,802
1965 2.39 2.18 1.00 3.618 28.093 1289.949
1964 2.45 2.26 1.02 4.377 25.450 1217.878

9Federal Power Commission, Northeast Power Failure U.S. Government Printing Office, Washington,
D.C., December 1965.

Since the demand for electricity is also sensitive to such other factors as Gross National
Product, the Tocal economy, the substitution of electricity for more scarce fuels, population
growth, and local temperature variations, there are questions of how Tong it would take a rate
change to have a detectable effect considering these other variables.

Each of the STP participants attributes a portion of the deviation from forecast consumption to
unusually warm or mild weather. Those who base their conservation estimate on degree-day figures
estimate 10% total reduction or 20% for residential reduction attributable to factors other than
weather. The interpretation of the significance of such Timited data on energy conservation is
difficult and its relevance to the forecasted need for power in the general service area over the
next 6 to 10 years is highly uncertain. Much will dep