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SUMMARY AND CONCLUSIONS

This draft second Supplement to the Final Environmental Statement (FES) was
prepared by the U.S. Nuclear Regulatory Commission, Office of Nuclear Reactor
Regulation. The Supplement addresses site alternatives to the proposed Allens
Creek Nuclear Generating Station (ACNGS) and a proposed means a of transporting
the reactor pressure vessel to the site.

)
&

This action is administrative.

The proposed action is the issuance of a construction permit to the
Houston Lighting & Power Company for the construction of ACNGS Unit

No. 1, located near the Brazos River in Austin County, Texas, and sched-
uled for commercial operatirn in 1986.

The facility will employ 2 boiling-water reactor producing 3579 MWt (the
maximum expected thermal power level is 3758 MWt). A single steam turbine
generator will use the generated heat to p-ovide net electrical output
capacity of 1146 Mwe. The exhaust steam wi'l be cocled by the flow of
water pumped from and discharged to a newly constructed lake having a
surface area of about 2072 ha (5120 acres). The Brazos River will serve
as the primary source of cooling-lake makeup water and as the receiving
body for the cooling-lake discharges.

Principal matters considered:

a. Alternative sites, and

b. Reactor pressur: vessel transportation.
Summary of alternative site analysis:

In its alternative site review, the staff reviewed the applicant's alterna-
tive site methounlogy, selected and analyzed alternative sites that were
representative of those resource areas capable of supporting a nuclear-
powered generating station, and compared these alteinative sites with the
Allens Creek site. Having made this comparison, the staff did not find
any of the alternative sites environmentally preferable to Allens Creek.
Thus, the staff concluded that none of the alternative sites can be shown
to be obviously superior to the Allens Creek site. The Allens Creek site
remains an acceptable choice for location of the proposed nuclear station.

Summary of proposed reactor pressure vessel transportation:

The staff has reviewed a proposed method of transporting the reactor
pressure vessel from the Texas coastline to the Allens Creek site. In
this review the staff considered the impacts of barge transportation up
the San Bernard River, construction of a barge unloading facility, and
overland transportation of the reactor pressure vessel from the unloading
facility to the Allens Creek site. The staff concluded that this means
of transportation would have no major adverse impacts.



The following Fede:al, State, and local agencies were asked to comment on
this draft supplement:

Adavisory 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

Department of Energy

Environmental Protection Agency

Office of the Governor, State of Texas
County Judge, Austin County, Texas
Houston-Galveston Area Council

Mayor, City of Wallis

Sierra Club

The staff's FES and the first Supplement to the FES were made available
to the CEQ and to the other specified agencies in November, 1974, and
August, 1978, respectively. This draft second Supplement to the FES was
made available to the public and to the other specified agencies in
December 1980.

On the basis of the analysis and evaluation set forth in this Supplement,
the first FES Supplement, and in the FES; after weighing the environmental,
economic, technical, and other benefits of ACNGS Unit No. 1 against
environmental and other costs; and after considering available alternatives,
it is concluded that the action called for under the National Environmental
Policy Act of 1969 (NEPA) and 10 CFR Part 51 is the issuance of a construc-
tion permit for the station.

Since the first FES Supplement was issued in August 1978 two decisions of
the Atomic Safety and Licensing Appeal Board have resulted in a need to
modify the conclusions and proposed conditions contained in the tirst FES
Supplement. In Tennessee Valley Authority (Yellow Creek Nuclear Plant,
Units 1 and 2), ALAB- , , the Appeal Board held that
the NRC may not incorporate in permits to build power plants conditions
which in actuality, call for a "review" of the adequacy of water quality
requirements previously established by EPA. In Carolina Power and Light
Company (H. B. Robinson, Unit No. 2), ALAB-569, 10 NRC 557 (1979), the
decgsion of the Appeal Board was that NRC is bound to take EPA's considered
decisions regarding water quality matters under the Federal Water Pollution
Control Act Amendments of 1972 at face value, and simply to factor them
into its NEPA cost-benefit balance. In accerdance with these decisions,
the draft NPDES Permit included in the first FES Supplement as Appendix
"S.+." is now recognized as being determinant with respect to effluent
limitations and monitoring programs affecting water quality. Thus, any
proposed effluent limits and water quality monitoring requirements that
were recommended in the first FES Supplement by the staff that differ
from the 1imits and monitoring requirements of the draft NPDES should be
withdrawn. The staff has used the results of its own analysis of the
impacts of the limits of the NPDES on the aquatic environment. The
staff's analysis in the first FES Supplement concluded that the eftect of
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discharges at the levels permitted by the NPDES Permit "could alter the
biotic productivity of the cooling reservoir" (FSFES Section 5.3.2.2,
Chlorine effects on biota through lcng-term exposure). Given this
uncertainty regarding the ACNGS as a viable fishery, the staff in its
alternative site review only assumed that the " . . impoundment will
support some form of a recreational fishery and associated recreational
water uses." (Section 2.3.1.2, Aquatic ecology and water use). The
staff also reconsidered its assessment of alternative cooling systems
after de-emphasizing the benefit of a recreational fishery at the site
(due to uncertainties in maintaining a viable fishery in the lake) and
relying on the assessment of the other recreational benefits associated
with the cooling lake and planned adjacent state parks (Section 2.3.1.2,
Socioeconomics)

Since staff conditions recommended in the first FES Supplement can be
modified during a subsequent operating license review to remove or modify
any conditions excluded by ALAB-515 and ALAB-569, and since the staff has
aiready accounted for the changed impacts on the aquatic environment, the
staff has concluded that a detailed revision of the first FES Supplement
conditions and corresponding discussions in the text of the report is not
warranted at this time. In summary the principal changes are:

Condition 7.a.* The benefits equivalent to the fishery benefits given in
the FES (Section 5.6.4) are no longer recommended as a requirement, and
staff approval of the revised lake management program as it relates to
aquatic matters is no longer required.

Condition 7.b. Since the NPDES requires a chlorine minimization study,
all proposed NRC conditions with respect to this study, inciuding a
requirement to include a level at least as low as 0.1 mg/liter Total
Residual Chlorine at the point of discharge to the lake, are withdrawn.

Condition 7.c. The condition that chlorine not be discharged upstream of
the traveling screens for the circulating - water intake structure is
more restrictive than the NPDES conditions and is withdrawn as a condition.

Condition 7.f. A1l proposed conditions for preoperational monitoring
programs related to water quality, including those described in the
Environmental Report Supplement and in Section 5.6 of the first FES
Supplement are withdrawn.

*Final supplement to the Final Environmental Statement, NUREG-0470, August 1978.
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FOREWORD

Recent Atomic Safety and Licensing Appeal Board decisions regarding alternative
sites have placed greater emphasis on the staff's procedures for alternative
site review and analysis. On reconsideration of these procedures as employed
by the staff in the FES and first FES Supplement, the staff has found that the
presentation of addit:onal informaticr with respect to (1) the identification
and analysis of specific aiternative sites, and (2) the comparison of these
sites with the Allens Creek site, is warranted. This second Supplement to the
FES presents the results of the staff's analysis and comparison of alternative
sites.

This Supplement also contains the staff analysis of environmental impacts
associated with transportation of the reactor pressurs vessel from the conflu-
ence of the San Bernard River with the Gulf Intracoastal Waterway to an
unloading point along that river and thence overland to the Allens Creek site.
This transportation method was proposed by the applicant subsequent to issuance
of the staff's first FES Supplement.

Copies of this Draft Supplement and the applicant's Environmental Report
Supplement and supporting documents are ava lable for public inspection at the
Commission's Public Document Room, 1717 H Street N.W., Washington, D.C.; and
at the Sealy Public Library, Atchison Street, Sealy, Texas 77474. Single
copies of this Supplement may be obtained by writing to the:

Director, Division of Technical Information and Document Control
Office of Administration

U.S. Nuclear Regulatory Commission

wWashington, D.C. 20555

Richard W. Froelich and Calvin W. Moon are the NRC Project Managers for ifis
Supplement. Should there be questions regardiig the contents of thi: Supple-
ment, Mr. Moon may be contacted by calling 301-492-7704 or writing to the
fuilowing address:

Division of Licensing

Office of Muclear Reactor Regulation
Nuclear Regulatory Commission
Washington, D.C. 20555

X3



1. INTRODUCTION

1.1 BACKGROUND

Pursuant to the Atomic Energy Act of 1954, as amended, and the Nuclear Regula-
tory Commission's /NRC) regulations in Title 10, Code of Federal Regulations
(CFR), an application was filed by Houston Lighting & Power Company (here-
after HL&P or the applicant) for construction permits for two generating units
designated as the Allens Creek Nuclear Generating Station (ACNGS) Units 1 and
2 (Docket Nos. 50-466 and 50-467). The application was accepted for docketing
on August 24, 1973. If approval of the applicant's request had been given in
accord with their schedule, construction of Units 1 and 2 would have proceeded
so that Unit 1 would begin commercial operation in 1980 and Unit 2 would begin
commercial operation in 1982. Each of the proposed nuclear units was to use a
boiling-water reactor {BWR) designed fur initial cperation at approximately
3579 MWt. Condenscr cooling was to be accomplished by the flow of water
pumped from and discharged to a newly constructed 3339-ha (8250-acre) cooling
lake utilizing makeup water from the Brazos River. Effluents from the cooling
lake were to be discharged into the Brazos River. The proposed facility was
to be located on the utility-owned site of 4513 ha (11,152 acres) located in
Austin County, Texas, approximately 6.4 km (4 miles) northwest of Wallis,

17.3 km (7 miles) south-southeast of Sealy, and approximately 72.4 km (45 wiles)
west of the center of Houston.

Follewing an environmental review by the NRC staff for compliance with the
provisions of 1he National Environmental Policy Act (NEPA), a Final Environ-
menta’ Statement (FES) for the ACNGS was issued in November 1974, and public
hearings on environmental and site suitability matters were held in Wallis,
Texas, on March 11 and 12, 1975, before an Atomic Safety and Licensing Board
(hereafter ASLB or Board). On September 25, 1975, HL&P delayed construction
of the two-unit siation indefinitely but requested the Board to make certain
findings regarding environmental and site suitability matters not likely to
change. On November 12, 1975, the Board issued a Partial Initial Decision
which constituted a portion of the Initial Decision that was to be issued upon
completion of the remaining environmental and site suitability matters and the
radiological health and safety phase of the proceeding. 0« December 21, 1976,
HL&P announced plans to reactivate the construction permit application for a
one-unit station at the Allens Creek site. On August 1, 1977 the applicant
submitted a Supplement to the original Environmental Report (ER) consisting of
updated informatic~ reflecting changes in the ER which resulted from the
deferral and subsequent rescheduling of Unit 1 and the cancellation of Unit 2.
Following an environmental review largely based on the ER Supplement, the
staff issued draft and final first Supplements to the original FES in February
and August 1978.

1.2 SCOPE OF ALTERNATIVE SITE AMALYSIS

The FES and first FES Supplement included analyses of alternatives to the
Allens Creek site and reached the same conclusions as to preferability of the
Allens Creek site. However, as & result of decisions in Public Service Compan
of New Hampshire et al. (Seabrook Station, Units 1 and 2), ALAB-471, 7 N
(1978) and Bostun Edison Company et al. (Pilgrim Nuclear Generating Station,
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Unit 2), ALAB-473, 7 NRC 774 (1978), the staff has, in cases in which the
record is still open, undertaken to reexamine the findings originally made
regarding comparisons of alternative sites. For the Allens Creek alternative
site analysis, this reexamination led the staff to conclude that additional
analyses were required. The staff's principai concern was to identify specific
sites for those resource areas previously rejected on general bases and to
compare these sites with the Allens Creek site.

In the staff's original assessment of alternative sites for Allens Creek (FES,
Sect. 9.1.2.1), consideration was given to HL&P'; site evaluation methode!ogy,
region of interest, candidate (resource) areas, and candidate sites. Eight
resource areas were identified and analyzed, and for various reasons, six of
the areas were eliminated without consideration of specific sites. The staff's
analysis of the other two resource areas identified sites which were concluded
to be acceptable alternatives to the Allens Creek site. However, none of the
sites were found preferable to Allens Creek.

In the FES Supplement (Sect. $.9.2, p. 5.9-10), the staff reappraised the
applicant's site selection methodology in view of (1) the reduction in project
scope from a two-unit to a one-unit station and (2) changes in project schedule.
Additionally, the alternative of adding a third unit at the South Texas Project
(STP) instead of constructing the ACNGS was considered. The staff found:

(1) no subregions or sites were rejected because the size of the initially
proposed station (2400 MWe) made them unsuitable; (2) reduction in generating
capacity and ccoling-lake size in no way modified the suitability of the

Allens Creek site; and (3) when considered collectively, the environmental
advantages and disadvantages of constructing and operating a third unit at STP
compared with constructing and operating the ACNGS tended to be comparable.
Thus the staff concluded that the Allens Creek site remains an acceptable
choice for the location of the proposed nuclear station.

The site analysis presented herein supplements the staff's original assessment
by including a site for each viable resource area (except for the Brazos River
basin, for which a sufficient number of candidate sites were considered) for
comparison with the Allens Creek site. The staff's intent is to ensure that
each viable resource area is properly considered in determining whether there
are alternative sites that are obvicusly superior to the proposed site. For
this assessment, the staff relied on reconnaissance-level data, which consists
of information that is available from the open literature, published or
unpublished reports, existing records, authoritative sources, and brief field
surveys. Such data does not include information that can only be obtained by
detailed onsite monitoring programs or studies.

Houston Lighting & Power Compary was notified of the staff's intention to
conduct this study in December (978, and s meeting with HL&P was held in
January 1979 to discusc potential! site locations in those resource areas for
which no specific sites had been identified. At this meeting HL&P provided
the staff with a siting study dated December 1975 that identified potentially
licensable sites for two- and four-unit nuclear power plants to serve the
applicant's system. This siudy had nct been disclosed to the staff in earlier
discussions. Based on review of this siting study and on information received
by the staff at that meeting, specific sites were ideniified for further
study. These sites were visited by the staff during February 1979.



Major documents used in preparation of the alternative site analysis are the
applicant's Environmental Report,' Environmental Report Supplement? and supple-
ments thereto, the Final Environmental Statement,® the Final First Supplement
to the Final Environmental Statement,* the transcript of the ASLB hearings,®
and the applicant's 1975 power-plant siting study® and supplements thereto.’
Independent staff calculations and other sources of information (e.g., National
Marine Fisheries Service, Texas Parks and Wildlife Department) have also been
used as a basis for the assessment of environmental impacts of site alternatives
to Allens Creek. In additinn, information was gained from a visit by the
staff to each of the sites and contiguous areas in February !979 and by corre-
spondence with the applicant.%'?

1.3 SCOPE OF REACTOR PRESSURE VESSEL TRANSPORTATION ANALYSIS

The staff analysis of potential impacts of transporting construction materials
to the Allens Creek site, as given in the November 1974 FES, was based on use
of rail facility transport when practical. The plant site is adjacent to the
AT&SF railway, and HL&P plans to construct a short (less than one mile) railroad
spur from this railway to the site. It is the staff's sxperience that use of
rail facilities for transport of construction materials is an acceptable and
relatively impact-free method of transportation. Accordingly, no impacts were
predicted for rail delivery of construction materials to the site. Impacts of
truck transportation of the remaining construction materials were reviewed,
and the staff concluded that the measures committed to by the applicant were
adequate to ensure that adverse environmental effects would be at the minimum
practical level.

In March, 1979, HL&P announced that they plar to transport the reactor pressure
vessel to the site via a combination of barge Lransport, for approximately

42 km (26 miles) up the San Bernard River, followed by overland transport from
that point to the Allens Creek site. This means of ¢ransport would require
construction of a barge slip on the San Bernard River to accommodate transfer
of the reactor pressure vess.! from the barge to the overland transporter.

On March 30, 1979, the ASLB issued an Order bearing on the potential impacts
of HL&P's proposed transportation of the reactor pressure vessel. The Order
states in part:

"We will hear evidence on whether the barging of the
reactor pressure vessel and other items on the San Rernard
River will require any dredging or channeling of that
waterway and what would be the environmental effects
thereof. Further, we will hear evidence on what will be
the environmental impacts of (a) the movemaent of the
reactor pressure vessel (and of other items to b2 so
transported) on a barge up the San Bernard River, (b) the
construction ¢ the barge unloading facility, including
any dredging attendant thereto, and (c) the overlard
transportation of the reactor vessel and of other items
from the barge unloading facility to the Wallis site."

The staff analysis in Sect. 3 of this Supplement in response to these require-
ments of the hearing board is based on its review of HL&P's environmental
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assessment submitted on March 26, 1980, brief field observations on
hovember 29 1979, and on HL&P'. responses to staff questions.
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2. ALTERNATIVE SITE ANALYSIS

2.1 METHODOLOGY

As noted in Sect. 1.2, Teknekron Energy Resource Analysts® conducted a siting
study (the Study) to establish future sites for nuclear generating stations to
serve the applicant's system. The Study was designed to assist in selection

of sites capable of supporting the operation of either two or four 1300-Mwe
(gross) light-water reactors. The methodology used in the Study can be briefly
summarized as follows:

1. Study region (region of interest) selection,

2. Regional screening to identify candidate areas,

3. Selection of candidate sites, and

4. Site selection (ranking).

The staff finds the methodology expressad in the Study to be reasonable. The
staff's methodology for alternative site selection involves one additional

step not expressly addressed in the applicant's Study. The staff process
involves the following:

18 Region of interest selection,

2. Resource area identification,*

& Resource area screening to identify candidate sites,
4. Selection of candidate sites, and

5 Selection of proposed alternative sites.

Although resource areas were identified in the course of the applicant's
regional screening process, the Study did not consider the boundaries of these
areas in selecting candidate sites. The regional screering process identified
the overall regional area considered suitable for nuclear power plant siting
without superimposing the resource area boundaries on this area. As a result,
the regional screening process does not ensure that candidate sites 2ve
identified in each resource area. The Study also limited the site selection
process to the identification of sites capable of supporting two-unit stations.
(The Study included both two-and four-unit sites, but any four-unit site could
support a two-unit station.) Since the alternatives sought in this case are for
a one-unit site, the staff considered the possibility that one or more steps in
the applicant's screening process may have omitted candidate sites that would
have been suitable for a one-unit station. Upon review of the screening process

¥ Resource areas are sub-areas within a region of interest that can be distin-
guished from each other on the basis of one or more environmental resources or
characteristics that are reasonably unique to the sub-area. For this analysis,
resource areas were established by the boundaries of river and coastal basins.
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used, it was concluded that this possibility did exist for one screening criterion:
inland (fresh) water availability. The application c¢f this criterion resulted in
the elimination of one inland river basin and all of the coastal basins. The
staff has given special consideration to this result and concluded that it has

not affected the staff's ability to identify potential sites in the selected
resource areas. The details of this conclusion are given in Sect. 2.2.2 of

this Supplement. The staff concludes that the methodology employed in the

Study has provided the basic information needed for our review within the

scope of alternative site analysis described in Section 1.2.

2.2 SELECTION PROCESS

2.2.1 Region of interest

The approximate boundaries of the region of interest selected for the Study

are shown in Fig. 2.1. The regien, larger than the area served by the applicant,
is roughly described as the Houston-Galveston-Freeport Gulf Coast area and
covers all or parts of 10 counties. Customers are served under franchises in

67 incorporated municipalities, including the cities of Houston, Galveston,
Freeport, Baytown, and Pasadena. (FES, Sect. 8.1).

The applicant's bases for selecting the region of interest boundaries shown in
Fig. 2.1 are as follows:!

1. The Western boundary was established based on three criteria: power load
center location, transmission line cdistance, and safety. The HL&P load
center has been stated as being south of Houston, which establishes an
economic western boundary based on transmission losses and load flow.
Concentrated student jet pilot training areas are located on Matagorda
Island and directly to the north of Matagorda Island. These areas are
considered to be excluded based on safety considerations.

2 The northern boundary was established based on three criteria: power
load center location, transmission line distance, and land use. The HL&P
load center location establishes a northern boundary based on transmission
losses and load flow. The Sam Houston National Forest is directly north
of Houston and is considered as a land-use exclusion. The area within
the forest was excluded from being a candidate area; however, the northern
boundary of the study area was extended in order to include previously
studied Trinity River sites which lie to the east of the forest.

3. The eastern boundary was established based on the natural jeographic
delineation formed by the Texas-Louisiana state border on the Gulf Coast
and the Neches River.

4. The southern boundary was formed by the Texas state territorial limits
into the Gulf of Mexico. These limits extend 3 nautica! leagues (16.6 km;
10.3 statute miles) into the Gulf from the coast.

The region of interest selected for the Study is larger than that considered
by the staff in the original Allens Creek alternative site analysis (FES,
Sect. 9.1.2). The staff had determined that that region was satisfactory and
reinforced that conclusion in the FES Supplement (Sect. 5.9.2). For the
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purposes of thic analysis, the staff has also considered the regicn of interest
boundaries as they relate to the principal load distribution facilities of the
applicant. Figure 2.2 displays the HL&P 345-kV transmission line grid that
provides the principal interconnection of their generating facilities. Since
any large base-load generating station would logically be connected to this
grid, the location of this grid with respect to the region of interest is as
important as the principal load center locations. As shown in Fig. 2.2, the
proposed region of interest is reasonably well centersd on this grid.

2.2.2 Resources areas

2.2.2.1 Resource area identification

The region of interest selected for the Study contains ten resource ar2as as
identified in Table 2.1. This list includes three resource areas not considered
by the staf” in the FES or FES Supplement: the Neches River Basin and the
Neches-Trinity (oastal Basin in the east, and the Colorado-Lavaca Coastal

Basin in the west. These resource areas as well as those considered in the

FES are shown in Fig. 2.3. For this analysis, selection of resource areas

based on plant cooling-water supply (e.g., inland and coastal drainage basins),
is appropriate and provides a reasonable division of the region of interest

for identification of potential alternative sites.

2.2.2.2 Screening process

The Study used a process of regional screening (of the overall region of
interest) to develop candidate areas for potential power plant sites. The
principal factors considered in this screening process were demography, iand
use, and hydrology. The following criteria were used:?
Demography. Areas were excluded where
1. Cumulative population densities were in excess of a nominal 155
persons/km“ (400 persons/sq mile) to a radial distance of 64 km
(40 miles) from the site, or

2. Loca) population densities were in excess of B5 persons/km?® (220
persons/sq mile) within a 3.2-km (2-mile) radius of the site.

. Land Use. Areas were excluded if within
W Areas of existing pubiic lands;

2. Areas of aircraft prohibited, restricted, warning, and alert areas;
and

8 Areas of airports.
. Hydrology. Areas were excluded if

y There were no natural barriers to prevent downward movement of
surface water to a usable aquifer below the site;

A The site area was directly upstream of the recharge ar#a for an
aquifer;
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Table 2.1. Resource areas considered in the

applicant’s siting study
River basins Coastal basins
Neches Neches-Trinity
Trinity Trinity-San Jacinto
Sar Jacintc San-Jacinto-Brazos
Brazos Brazos-Colorado
Colorado Colorado-Lavaca

Source: Teknekron Energy Resource Analysts,
Nuclear Power Plant Siting Study, prepared for
Houston Lighting and Power Company, December
1975.

Table 2.1. Resource areas considered in the
applicant's siting study
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3. The area was subject to flooding and cculd not be protected by
practical means; and

4. Inland (fresh) water availability was less than 72,000 acre-ft per
year.

Other screening criteria included geology-seismology, geologic hazards, mineral
resources, construction suitability, water quality, environmentally sensitive
areas, meteorology, and transportation. The criteria responsiblie for eliminating
major portions of the region of interest were (1) demography and (2) hydrology
(water availability).

Figure 2.4 shows the portions of the region of interest eliminated on the
basis of demography. The principal screened area (centered on Houston) was
excluded on the basis of the 155 persons/km? (400 persons/sq mile) criterion.
This criterion resulted in the complete exclusion of one resource area - the
Trinity-San Jacinto Coastal Basin. Since this resource area was rejected for
other reasons (see below), the staff finds that the demography screening
process did not improperly eliminate any resource areas from further
consideration.

Figure 2.5 presents the Study results of screening the subject resource areas
based on inland (fresh) water availability. The Study conclusions were that
from the standpoint of inland water availability, the Neches and Trinity river
basins had adequate supplies of water, the Brazos and Colorado river pasins
were "conditionally acceptablie" (i.e., marginal with respect to water avail-
ability), and that the San Jacinto River Basin and all of the coastal basins
had inadequate supplies of fresh water. The staff's analysis of these
conclusions can be summarized as follows:

1. The staff concurs that there is an agequate supply of fresh water in the
Trinity River and Neches River basins for siting a one-unit nuclear power
plant.

ro

The staff concurs that there is an inadequate supply of fresh water in

the Trinity-San Jacinto Coastal Rasin. Moreover, use cf salt water from
the Trinity Galveston Bay would be a poor choice, considering the estuarine
nature of these water bodies and the potentially severe impacts to aquatic
biota from the plant cooling system.

3. The staff did not attempt to reach a decision on the adequacy of fresh
water in the Neches-Trinity, San Jacinto-Brazos, and Brazos-Colorado
coastal basins because it considered 2ach of these resource sreas as
appropriate for the siting of nuclear power plants using saltwater cooling
rather than fresh water cooling.

4, The staff concluded that inland water could be made #vailable in the
Brazos and Colorado river basins.

5. “he staff was unable to reach a firm con(lusion as to the availability of
inland water in the San Jacinto River Basin. (This basin is the principal
water source for metropolitan Houston.) The staff was unable to obtain
definite statements from the Texas Department of Water Resources about
whether rights for industrial consumption ¢f water from this basin could

2-7



A N n
POOR ORiRIA
A QL"!“.':U‘\EJJ""LL'/““Q"’

U\

ES~3107

ENCLOSED AREAS
ARE EXCLUDED

{
-] ° o ';‘)!
- ° Q 0° —[
J 3 /r\ﬁP 1 ok../\
ei (—oa c
£ Romg’ °
o e c®
@ iy Aol
{ wno ° e f? ”'LES
i P ) 7 0O 10 20 30 40
\ o L 1 1 1 j
.7 g 7 7 I R e
> 0O 20 40 60
X e KILOMETERS
3
i
POPULATION CRITERIA

1. CUMULATIVE POPULATION VERSUS DISTANCE FROM THE REACTOR

0-5 MILES < 30,000 PERSONS
0-20 MILES < 500,000 PERSONS
040 MILES < 2,000,000 PERSONS

2. LOCAL POPULATION DENSITIES LESS THAN 220 PERSONS PER
SQUARE M!LE WITHIN 2 MILES OF THE REACTOR

Fig. 2.4. Regions of interest eliminated on basis of demography. Source:
Teknekron Energy Resource Analysts, Nuclear Power Plant Siting Study, prepared
for Houston Lighting and Power Compary, December 1975 _adapted from Map No. 15).

2-8



ES- 5108

—— : 7 : ~ /Sam Houston
_t iz P Nationa! Y.

Forest

I

\ 7 S/ F '/ ,: , LS . L Ay

S
N i =]
3 _ SAN JACINTO BASIN % A TR-‘Wr 77, S RN~ =%
- N \ S/ 84,0 Y 7, NECHES-TRINITY
> B A COASTAL BASIN ° 4
\ S ¢ AN AL S \ NN K
HOUSTON T G:’C‘z > S . OON N VK
\ % \. d‘/~¢’ (i o A L 3
\ \\ ‘ \ k ‘.‘ ~

—4 SAN JACINTO-BRAZOS N
COLORADO

COASTAL BASIN -
S N /

COLORADO- o of
BRAZOS -
LAVRCA COLORADO -
COASTAL . COASTAL BASIN f
BASIN EN oY
Y | \ ) B
. l : ‘,’ /} ' MILES
S et S O A
o LS T T T L 1
A - 0 20 40 60
> / KILOMETERS
/ﬁ {277 ACCEPTABLE
CONDITIONALLY ACCEPTABLE
l ]UNACCEPTABLE
Fig. 2.5. Freshwater availability. Source: Tekne ~on

Energy Resource Analysts, Nuclear Power Plant Siting

Study, prepared for Houston Lighting & Power Company,
December 1975 (adapted from Map No. 12).

2-9



be cbtzined. This department has informed the staff that the guestion of
availability of water for appropriatior can only be ac.ressed in response to 2
site-specific request for a permit.® 1Ine staff then considered the probable
increases in demands for water from this bDasin over the next severa! decades
and attempted to balance these demands (based on projecteu population increases)
with the probab’e water supply from this basin. Although the results of this
balancing are subjective, the staff has concluded that the metropolitan Houston
area will place a continuing demand on the water supply of this basin. Since
the San Jacinto River Basin is the principal source of water for msetropolitan
Houston, and since the staff was able to identify candidate alternative sites
in adjoining resource areas, the staff is of the opinion that the San Jacinto
River Basin can be appropriately excluded from further consideration as a
potential area for power plant siting.

The staff also considered the disparity between the Study's screening criterion
of 72,000 acre-ft per year of avaiiable water anc the actual amount of water
that would be consumed by a one-unit alternative to the Allens Creek plant.
This is only a consideration for the San Jacinto River Basin, however, since
the other inland river basins had acequate water, and the coastal basins
selected by the staff for further study were based on the use of salt water
for cooling. The staff believes that a minimum annual water consumption rate
for a 1200-MWe nuclear power plant would be on the order of 36,000 acre-ft per
year. Even with this reduced gquantity of water, the staff remains of the
opinion that siting within the San Jacinte River Basin would affect the
metropolitan Mouston area water suppiy. The staff has also considered whether
reducing the Study screening criterion from 72,000 acr=-ft per year to 36,000
acre-ft per year would have identified other sites within the remaining resource
areas that should have been considered as potential =ites; the staff believes
not. Since the coastal basins had been previously identified as net importers
of fresh water (FES, Sect. 5.1.2), even the minimum use of 36,000 acre-ft per
year of this resource wouid re considered as adverse, particularly since these
resource a'cas can permit the siting of power plants that could use saltwater
cooling. The other inland resource areas were judged to be able to supply the
full 72,000 acre-ft per year of water; thus no problems woulcd be anticipated
in reducisng this quantity of water. While it is true that a one-unit plant
would require less land, the staff was not able to identify any cases where
this factor coulid have eliminated otherwise acceptable sites. Although it is
probably true that additional one-unit sites could have been identified in one
or more of the resource areas, there are no characteristics of these resource
areas that would lead the staff to conclude that any of these sites could be
shown to be markedly superior to the sites selected for further comparison on
the basis of the present Study.

2.2.3 Potential sites

After completing the regional screening process described in Sect. 2.2.2. the
Study identified potential sites in the screened areas using the following
basic factors: geology and seismology, meteorology, hydrclogy, demography,
land use, aesthetics, and transportation. These were essentially the same
parameters used to conduct the regional screening precess, but in this case

the parameters were applied to specific potential site locations. This process
resulted in identification of the sites shown in Fig. 2.6. Sites were identi-
fied in all but two resource areas - the San Jac'nto River Basin and the
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Trinity-San Jacinto Coastal Basin (Fig. 2.3). Based on previzus conclusions
(Sect. 2.2.2) with respect to power plant siting in these two resource areas,
and the general characteristics of the remaining rescurce areas, the staff has
concluded that the appl cant has selected potential sites that are reasonably
representative of the resource areas contained within the region of interest.
It is the staff's opinion that all these sites are potentially licensable.

2.2.4 Staff's selection of alternative sites

The staff selected five of the applicant's potential sites as candidate sites
for comrarison with the A’ .ens Creek site. The principal criterion used by

the staff in selecting these sites was representation of those resource areas
discusse in the FES and FES Supplement that had been dismissed from further
consideration without the identification and analysis of specific sites. Other
criteria included proximity to the HL&P transmission sys.em grid, land and water
use, and sensitive ecological systems. The staff alsc tock into consideration
the concern that each selected site was reasonably representative of those sites
that could be identified in a particular resource area. The staff did not seek
further alternative sites in the Brazos River Basin (the Allens Creek resource
area) since specific alternative sites in that basin have been identified and
compared wiith the Allens Creek site (FES, Sect. 9.1.2.1.4). Also, for the
reasons given in Sect. 2.2.2, the staff did not seek alternative sites in the
San Jacinto River Basin and the Trinity-San Jacinto Coastal Basin. The staff
did, however, readdress the South Texas Project (STP) site, located in the
Colorado River Easin, to update the comparison of this site with Allens Creek

as given in the FES Supplement (Sect. 5.9.2). Also, the staff included a site
in the Neches-Trinity River Coastal Basin to ensure adequate treatment of
coastal basin sites using saltwater cooling.

The candidate sites selected for comparison with the Allens Creek site are
shown in Fig. 2.7. Site Je-3 is located in the Nechet-Trinity Coastal Basin:
site Bz-1 is located in the San Jacinto-Brazos Coastal Basin; and site Ma-3 is
located in the Brazos-Colorado Coastal Basin. Salt water from the Gulf is
available for each of these sites. Site STP is located in the Colorade River
Basin where fresh water is available from the Colorado River via the existing
STP cooling pond system. Site Li-3 is located in the Trinity River Basin
where cooling water is available from wue Trinity River. The ACNGS is the
Allens Creek =ite, located in the Brazos River Basin. The staff did not
consider a site in the Colorado-lLavaca Coastal Basin because any site located
in this basin would require saltwater cooling and thus would be similar to the
Brazos-Coloradoe Coastal Basin sites. Because of the environmental impacts
associated with additional transmission line construction, the staff does not
beiieve that any site in this basin ¢ 1d be shown to be preferable to any
sites selected in the Brazos-Colorado Coastal Basin. Sites within the Neches
River Basin were not chosen since any such sites, which would be located on or
near the Neches River would involve the environmental impacts associated with
long transmission corridors.

2.3 SITE DESCRIPTIONS AND IMPACT SUMMARIES
The staff visited the alternative sites (Fig. 2.7) on Feb. 5 through 8, 1979.

A1l sites were inspected by low-level helicopter flight. The STP, ACNGS,
Bz-1, and Ma-3 sites were also inspected at ground level. Observations made
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inciude the following: (1) topographic setting; (2) general land-use patterns;
(3) drainage patterns; (4) presence of onsite water bodies; (5) proximity of
sites to wetland areas; (6) surrounding communities; (7) commuting road systems;
and (8) location of access roads, railroads, and transmission lines. In
addition to site-specific observations and inspection of the documents cited

in Sect. 1.2, the staff examined U.S. Geological Survey topographic maps and
consulted various State officials (e.g., General Land Office, Texas Department
of Parks and Wildlife), County officials (e.g., Tax Assessor offices), and
Federal agencies (e.g., Corps of Engineers, Department of tie Interior). The
staff relied on reconnaissance-level data* for the impact analyses. The
principal areas of consideration were terrestrial ecology and land use, aguatic
ecoiogy and water use, and socioceconomics.

Terrestrial ecology and land use

For each candidate site, an assessment was made of the potential terrestrial
ecology and land use impacts associated with construction and operaticn of the
proposed power station and its associated facilities. Since the information
on plant design and corridor routing is both limited and tentative, the staff
concentrated on identifying major environmental constraints present in the
vicinity of the sites and their associated corridors.

Assessment of agricultural impacts is based upon county statistics and a
visual assessment by the applicant of current agricultural use. The staff's
analyses are limited since no site-specific determinations of production or
yield have been made. However, the staff believes that the analysis gives a
reasonable approximation of the impacts that might occur.

Assessment of significant ecological features is based primarily on information
contained in the Texas Outdoor Recreation Plan*® and in various documents
prepared for the Coastal Zone Management Plan.® Although the data in these
various documents are several years old, the staff believes that they reflect
the most important ecological features of the region.

The staff has not attempted to prepare site-specific assessments of construction
and operation impacts on endangered and threatenea species since detailed
information on each site and corridor would be needed. However, in cases

where habitat of an endangered species is known to occur at a particular site
or within a particular corridor, the probability of impact has been noted in

the analysis.

Aquatic ecology and water use

In order to assess the potential impacts to aquatic communities, the fcllowing
factors associated with plant construction and operation were considered:
(1) onsite aquatic habitat removal or modification, (2) makeup and discharge

* Reconnaissance-level data consists of information that is available from the
open literature, published or unpublished reports, existing records, authori-
tative sources, or information that can be obtained by hrief field surveys
performed by recognized experts. It does not include iformation that can
only be obtained by detailed onsite monitoring programs or studies.
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water pioeline routing through aquatic habitats, (3) changes in freshwater
flows, (4) impingement and entrainment impacts from cooling-water intake, and
(5) cooling-water discharge impacts, especially discharges of waste heat and
biocides. Under each of these categories, general aspects of local and regional
aquatic ecology were considered (Table 2.2).

Potential irreversible impacts in any of the aspects listed in Table 2.2 are
discussed in the aquatic assessment if they appear to be detrimental to sus-
taining existing aquatic resources. Potentially minimal or reversible impacts,
including many short-term construction impacts, are not discussed. Those
aspects of water quality that, if affected, would exacerbate an existing
problem in sustaining the quality of an aquatic resource have been emphasized.

Because the analysis of potential impacts from saltwater cooling systems
involves considering the general ecology of the r2arshore Gulf of Mexico
coastal environment, the staff has prepared the Yollowing backgrzund informa-
tion and ecological concerns for this area. This analysis considers a land-
based facility located between Matagerda Bay and Galveston Bay (e.g., the Bz-1
site, Fig. 2.7), with a cooling-water pipeline system runring offshore to a
depth of 6 to 7 m (20 to 23 ft). Cooling-water intske and discharge structures
would be located approximately 1.6 km (1 mile) offshore. State-of-the-art
devices for minimization of impingement/entrainment impacts (e.g., velocity
caps) and approved installation/location practices are assumed to be required
for any new facility.

Primary aquatic impacts in the Gulf coastal environment could occur from (1)
entrainment/impingement impacts on fish and plankton, (2) discharge effects
inciuding heated water and biocides, and (3) capture of freshwater surface
runoff from site development which would diminish freshwater flows through
nearby marshes to their connected estuaries. Each of these aspects is dis-
cussed below.

Presently, the ecological data base for the shoreline to the 12-m (39-ft)
depth contour in the open Gulf habitat along the Texas coast is limited. The
U.S. Bureau of Land Management is currently funding a large-scale biological
surveillance program outside of the 12-m (39-ft) contour, but very little has
been done inside this depth except for work in isolated areas.® Therefore
only general ecological descriptions can be made, and comparisons between
sites assume a fairly uniform offshore benthic and pelagic habitat except
where specifically stated.

Intake entrainment/impingement impacts are associated with cooling-water
withdrawal for all heat dissipation systems. In the Gul!f coastal area, two
primary impacts would be mortalities associated with the impingement of large
schools of young-of-the-year forage fish and the entrainment of ichthyoplankton
and invertebrate meroplankton, especially those of commercially valuable
species such as the penaeid shrimp. Benthic organisms will probably not be
markedly affected Ly cooling-water withdrawal using a mid-water depth placement
of the intake port [approximately 3 m (10 ft) off-bottom in 6 to 7 m (20 to 23
ft) of water].

In the Texas Gulf Coast, large schools of young forage fish, such as menhaden,

migrate out of estuarine nursery areas, enter the open Gulf environment, and
become susceptible to impingement.”'® Other small offshore schoolers such as
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I Taple 2.2. Aquatic ecology aspects used in the alternative site analysis

Consideration
Habitat Existing physiochemical conditions

which provide guality habitats.

Importance o! potentially disturbed habitat

as spawning or nursery grounds for important
biota.

R RO R RS>

{ Importance of potentially disturbed habitat as
feeding areas or migration routes for important
brota.

Sensitivity of potentiaily disturbed habitat to
long-term changes associated with plant operation.

: Uniqueness of aquatic habitat potentially

' disturbed by piant aperation with respect to
regional ecology .

Biota Presence in potentially disturbed areas of

recreationally or commercially valuabie fintish
or shellfish,

Presence in poten' ally disturbed areas of
important food resources for valuabie finfish
and shellfish,

Presence of endangered, threatened, or protected
species in potentially disturbed habitat.

L i
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anchovy are also present. Large-scale impingement events involving these
schooling fish appear to be random or pulsed and nonpredictable.® Experience
elsewhere has shown that velocity caps on intake structures may not protect
against this all-or-none occurrence.® Therefore, placement of an intake
structure in the open Gulf habitat could potentially result in periodic and
large-scale impingement of schooling fish. Such events could be exacerbated
by locating the intake structures near tidal passes leading to estuary nursery
habitat.”'® Review o1 existiig literature does not reveal any knowledge of
distinct fish migration routes in the near-shore environment 0 to 7 m (0 to

23 ft).! However, locating intake structures near tidal passes would place
them in areas of high fish concentrations. Other species of large fish,
besides the small schoolers, may also suffer periodic impingement mortalities.
However, the impingement of larger fish will probably only involve those
individuals attracted to the intake structure as an artificial reef, and their
impingements should not result in any significant loss of adults from the Culf
habitat surrounding the intake facility.’'%

Entrainment mortality of ichthyoplankton and invertebrate meroplankton may
occur. Potential impacts on commercially valuable shrimp are related to their
life-cycle stages, which are similar among important shrimp species. The
adult shrimp spawn in the open Gulf, the eggs hatch to free-swimming larvae
which pass through a series of molts to motile and predominantly planktonic
postlarvae, and the postlarvae stages enter the estuaries where they grow to
adults in these food-rich environments. White shrimp are of particular
importance 1> entrainment impacts because tnhey move offshore to spawn in up to
15 m (49 ft) of water,'9'1! and they have recently been found to have distinct
spawning grounds associated with the schooling behavior of mating adults.!®
Other shrimp species (brown and pink shrimp) do not necessarily exhibit this
schooling behavior while spawning. Although the occurrence of white shrimp
spawning grounds has only been recently recognized and has not yet been quanti-
fied for the Texas coastal region, some concentrations of spawning adults have
been found to approach the coast and spawn near tidal inlets.'! Known spawning
sites exist off the mouth of the Brazos River and off Port Aransas.'® The
mass spawning of adult white shrimp in the vicinity of intake structures could
result in large-scale entrainment losses of shrimp meroplankton. Therefore
specific offshore intake locations cannot be considered environmentally accept-
able until a thorough spring-through-fall white shrimp spawn’"g survey has
been conducted in the area of the proposec intake. y

However, it should be noted that data analysis has shewn a poor correlation
between the off-shore concentrations of juveniles of important commercial
finfish and shellfish species and the eventual recruitment into the adult
fishery. 2 It is believed that the limiting factor for the maintenance of the
commercial shrimp and other Gu'f fisheries is the quality and quantity of the
estuarine environment where the young grow and mature.'? Therefore the effect
of large-scale entrainment at a specific site on the eventual status of tne
Gulf commercial shrimp fishery may actually be low. Apparentiy the large
fecundity of shrimp may preclude anything but geographically large disturbance:
having significant effects on the regional white shrimp fishery. 12

Ichthyoplankton of other commercial fish may also be entrained. Although
entrainment is not ecologically desirable, the ubiquitous distribution and the
large gecgraphic range of most of the Gulf fish species suggest that some
additional mortality can be sustained without degrading the basic fishery
resource. 7'%®
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Cooling-water discharge effects are generally associated with the release of
waste heat and biocides. In addition, some nutrient enrichment of the effiuent
may occur with respect to ambient nutrient levels in the receiving waters.

For closed-cycle systems such as cooling ponds and cooling towers, only a
relatively small discharge would occur, and any waste heat or biocide would be
rapidly mixed into the surrounding water body. It is doubtful that any signif-
icant adverse impacts would occur in the offshore Gulf environment from the
low-level release of either waste heat or biocides. Once-through cooling
systems, however, would have considerable heat released into the receiving
system. It has been shown that in this situation the near-field effects will
probably be small, but that thermal plume migration across a tidal pass
(estuary mouth) could pose an environmental problem.” The problem would be
especially severe if the thermal plume migrated into an estuary during periods
of natural heat stress. Some estuarine organisms then could suffer adverse
heat stress effects. The thermal shock potential in the open Texas Gulf Coast
environment is probably not of significant concern because of the very small
ares affected in a geographically large habitat.

The di-charge of nutrient-laden heated water into the Gulf may attract and
conceintrate forage fish which would utilize the stimulated growth of food
species. Fish also may be attracted to offshore structures which function as
artificial reefs.”'® However, there is some controversy over whether such
structures actually increase biclogical productivity in the immediate area;
rather, they may serve as attraction sites that differentially concentrate the
existing organisms and make them more susceptible to harvesting.!® The net
result should be a locally enhanced fishery with different relative abundances
of species present than normally found in the open Gulf habitat.!3

Construction of large c20ling reservoirs and the resulting capture of freshwater
surface runoff to estuaries may cause some environrmental impacts.'® It has

been shown that there is a positive correlation between freshwater inflows to
Texas estuaries (in the area of interest) and the production o white shrimp

and other fishery resources!® and thet the productivity of Texas estuaries is
generally limited by rainfal] and subsequent freshwater inflows.'3’'® In
addition to the dilution effect of freshwater on saline conditions in estuaries,
inflowing water maintains the marsh habitats (especially in tertiary bays)
surrounding the estuaries. The peripheral marshes provide &« large input of
organic matter to estuaries in the form of detritus that serves as the major
food resource for the estuarine-dependent species. The flushing action of
freshwater flows carrying this food resource and other nutrients into the
estuary is crucial to the ecological functioning of the estuary.!® Although

the effect of reduced inflows depends upon the magnitude and seasonal timing

of these events, existing evidence supports the contention that very careful
analysis of the effects of reduced freshwater availability to important estuaries
should be done before extensive environmental modifications are licensed.'®
Therefore, under conservative assumptions, any site development which captures
portions of the drainage of important marshes surrounding estuaries must be
considered to have a potential adverse impact on estuarine production.

Soc ioeconomics

The primary factor in the socioeconomic analysis of alternative sites is the
level of in-migration by a construction work force to communities in the site



area. Other concerns or impacts (for example, housing availability, educational
capacity, taxes) :re largely determined by the extent to which the construction
work force resides near the site or commutes to the site from their present
residence. In either case there are socioeconomic impacts on the local area,
but they may differ in kind and degree. Once the level of in-migration is
characterized for each of the sites, the secondary impacts resulting from this
in-migration may be estimated.

In-migration estimates are based upon a number of key variables, including
peak construction work force estimates, commuting distance to the existing
labor supply region, the existing environmental characteristics of the
potential host communities, and a number of individual choices that can be
made by indivicdual employees. Recent experience in the construction of one-unit
nuclear power plants indicates that approximately 3000 workers will be needed
during the peak period of construction.!'” The staff has elected to use this
figure for all the alternative sites considered in this analysis, including
the Allens Creek site. Estimates of in-migration are also dependent upon the
proximity of probable labor pools to each site. Areas serving sites located
in an isolated rural region usually experience higher levels of in-migration
than areas located within a reasonable commuting distance of an adequate
supply of labor.

Population effects resulting from construction of a nuclear power plant can be
expected to be an expansion of population growth in some areas and a constric-
tion of this growth in others. In an isolated rural area the in-migrating

work force and the commuting work force can be expected to indirectly stimulate
some temporary and permanent growth. In areas which are developing as suburban
communities of metropolitan Houston, it is expected that plant construction

and ope.ation might 1imit population growth in some areas, thereby stimulating
growth in other areas. The staff's analysis has considered these diverse
population impacts that might be generated by construction of the Allens Creek
plant or an alternative. On the one hand, a privately owned, taxable power
plant might attract residents who anticipate a favorable property tax scenario;
alternatively, a plant might shift residential and commercial development to
areas at greater distances from the plant.

Housing availability has been considered as toth an independent and a dependent
variable in the staff's analysis. It is independent to the extent that it
heips to determine limits to in-migration and growth. It is dependent in the
sense that in-migrating workers may exhaust the available housing supply,
leading to building development and speculation, inflationary prices in the
housing market, and related potential adverse impacts.

The staff has also estimated the impacts of plant construction and operation

on the educational infrastructure and taxes, and has considered potential
impacts to travel and traffic on local road and commuting systems. In addition,
the potential impacts to taxing jurisdictions and residential displacement;
historical, archaeological, and natural features; recreation resources; and
aesthetics are considered.
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2.3.1 Allens Creek site

2.3.1.1 Site description

The Allens Creek site has been described in the FES (Sect. 2) and the FES
Supplement (Sect. S5.2). For convenience in comparing the alternative sites
with the Allens Creek site, a brief description is presented below.

The Allens Creek site is located in Austin County, Texas, approximately 72 km
(45 miles) west of the center of Houston, 6 ku (4 miles) northwest of Wallis,
and 11 km (7 miles) south-southeast of Sealy (Fig. 2.8). Access to the site

is provided by State Highway 36 and the Atchison, Topeka, and Santa Fe Railroad,
both of which run close to the western boundary of the site. The Brazos River
lies immediately east of the site.

The site is 4513 ha (11,152 acres) in extent. Present plans call for construc-
tion of a 2072 ha (5120 acre) cooling lake and the utilization of an additional
243 ha (600 acres) of land for the nuclear reacter and its ancillary facilities
(Fig. 2.9). Two 345-kV transmission line corridors 104 km (65 miles) long and

affecting 749 ha (1851 acres) would connect the proposed facility to the W. A.

Parish and the Obrien substations of the HL&P power grid (Fig. 2.8).

The Allens Creek site consists of an extensive area of Brazcs River floodplain
and a smaller uplands area on the western side of the property (Fig. 2.9).

The elevation of the floodplain in which the cooling lake and intake/discharge
structures will be located is approximately 30 m (100 ft), while the upland
area on which the nuclear reactor and other plant facilities will be located
ranges from a height of 41 m (135 ft) to 44.5 m (146 ft). The majority of the
bottomlands has been cleared for use as cropland and is considered to be
prime-1 farmland by the Soil Conservation Service (FES Supplement, Sect. $.4.1.3).
The uplands portions of the site are used primarily as rangeland, although

some prime and unigiue farmiand is alsc present. Woodlands are associated with
the bluffs, poorly drained areas un the bottomlands, Allens Creek, and portions
of the Brazos River. Large numbers of geese and dabbling ducks have been
observed feeding on the site croplands.

2.3.1.2 Impact summary

Terrestrial ecology and land use

Construction of the Allens Creek station would resuit in the permanent loss of
2133 ha (5270 acres) and a temporary loss of 182 ha (450 acres) of terrestrial
habitat (FE: Supplement, Sect. 5.4.3.1). Approximately 88% (Z030 ha) of the
land to be used is classified as prime or unique farmland (FES Supplement,
Sect. $.4.1.3). No plans have been made by the applicant for the use of the
remaining 2198 ha (5433 acres) of the site. No federally listed endangered or
threatened species is known to use the site, but a State-liste. =pecies, the
Mississippi kite, has been observed there. Construction of the pru.csed
facility would reduce winter feeding habitat for waterfowl and would r.duce
the habitat available for an estimated onsite resident population of 33 deer.
A unique bluff community of woody species would probably be destroyed by the
filling of the cooling lake, but a unique hay meadow would be preserved as
part of the proposed state park.
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Fig. 2.9. Allens Creek Nuclear Generating Station cooling lake. Source:
ER Supplement, S2.1-2 (modified).
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The proposed transmission line corridors would affect approximate'y 749 ha
(185) acres) of land, 68% of which is prime or unique farmland. Con:truction
of the corridors would involve only temporary disruption of agricultural
activities along the route, and no permanent change in land use is anticipated.
Transmission Route 1A would cross some habitat of the endangered Attwater's
prairie chicken. However, the applicant has agreed to mitigation measures
acceptable to the U.S. Fish and Wildlife Service to avoid disruption of this
habitat and its population (FES Supplement, Sect. S.4.3:.1).

The transmission corridors associated with the ACNGS facility would cross
extensive areas of ricelands used by wintering watarfowl as feeding areas. In

. response to a staff guestion as to potential waterfowl mortality resulting

from impacts with transmission facilities, the applicant reported (ER, p. 5.6-2A)
that “"there are mary miles of transmission lines in lhe HL&P system, some of
which have been in existence for several decades. Many of these lines cross
water bodies, several of which are used by migratory waterfowl. These lines

are regularly inspected (for maintenance purposes) and no instances of signi-
ficant bird losses have been reported.” There is likely to be increased
mortality of waterfowl as a result of collisions with the new transmission

lines. but there is little evidence to suggest that these losses would have

any significant effect on any populations involved. 18

There should be no terrestrial impacts of significance associated with the
makeup and discharge pipelines or spillway that are separate from the overall
impacts of constructing the cooling lake since these ancillary facilities
would be in close proximity to the lake and adjacent river.

Aguatic ecology and water use

Information on potential impacts to existing aquatic resources and water use
associated with construction and operation of the ACNGS are derived from the
FES and FES Supplement. Construction at this site will dam 2 small watershed
on the Brazos River and eliminate 12.9 ke (8 miles) of an intermittent stream,
Allens Creek. It will replace this stream .ection with a large impoundment
using runoff from the Allens Creek watershed and makeup water withdrawn from
the Brazos River (Fig. 2.9). This impoundment will support some form of a
recreational fishery and associated reci.eational water uses. Allens Creek
currently exists as an ephemeral aguatic habitat with much of its course
drying up to isolited pools during low flow periods. It has a high seasonal

f ow variation and provides permanent aquatic habitat associated with Brazos
River biota only in the immediate vicinity of its mouth. It is not unique or
considered essential to the functioning of the river ecosystem as it currently
existe. Tha Brazos River contains a mixed frestwater fishery at the Allens
Creek location. Although the Texas Parks and Wildlife Depariment lists this
general area of the Brazos River as important fishery habitat,!® it is important
to note that this habitat is not unique and that the river is degraded at this
point from agricultural runoff and industrial discharges in comparison to
better upstream aquatic habitat located above College Station.?? Impingemert-
entrainment impacts on the Brazos River are not considered detrimental to

mai tenance of the existing river fishery under the proposed pumping scredule
and plant design as presented in ths FES Supplement (Sect. S5.5.3.1.2). The
Brazos River supports only a relatively small estuary at its mouth which is
not considered prime nu~sery hahitat for finfish and shellfish resources of
the Gulf of Mexico, altnough 't does provide this function to some extent. 2!
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The Brazos River estuary is considered mainly a watevfowl overwintering
area.®'22°23 fFar-field impacts associated with consumptive water use and any
agueous discharges are not considered significant either to existing downstream
freshwater fisheries or associated marine and estuarine fisheries near the
mouth of the Brazos (FES Supplement, Sect. $.5.3.2.2). No endangered, threat-
ened, or protected aquatic species have been found in the Allens Creek site or
in the Brazos River adjacent to the site.

Socioeconomics

The staff estimated (FES Supplement, p. S.4-10) that in-migration of workers
at the peak of construction would amount to 15% of the total work force, or a
total of 450 workers for a work force of 3000. Assuming 2.85 persons per
construction worker family or household (based on STP experience), approxi-
mately 1030 persons would be expected to move to communities in the cite area.
These persons would be expected to be concentrated in the major population
centers of Sealy, Wallis, Rosenberg, and Richmond. About 2500 workers would
be expected to commute each day to the plant. Most of these would probably
come from the Houston metropolitan area. (County population projections are
shown in Table 2.3.) The staff believes that this level of in-migration might
result in a shortage of housing for construction workers wishing to reside in
Austin County. On the other hand, the recent housing growth in Fort Bend
County (Table 2.4) should be more than adequate to accommodate in-migrating
populations to this county. As shown in Table 2.5, the staff estimates that
in-migration would also add some 110 students to the Austin County School
District.

The staff projects no particular problems with respect to the probable commuting
system. Interstate 10 provides ready access from Houston, particularly since
the commuting construction work force would travel in the opposite direction

of the metropolitan rush hour commuter traffic. Access roads to the plant

from State Road 16 would have to be constructed and would guite likely require
traffic signals, but there are no indications that this would impose an
unreasonable disruption of normal traffic or endanger the public safety.

Access from Interstate 10 to State Road 36 should present no problems, other
than perhaps requiring traffic signalization to facilitate turning.
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Table 2.3. County population projections

% Change 2000 % Change

% Change

County 1978 W8 yom1978 ' om 1088 from 1990
Austin 14,600 14,303 -20 14,604 +2.1 15,043 +6.5
Fort Bend 74800 203,993 +1772.7 239,804 +17.9 324,004 +33.3
Matagor da 28,000 51,369 +835 57,797 4125 72,533 +26.5
Brazoria 124,800 196,046 +57 1 215,889 +10.1 259,974 4204
Chambers 13,200 23,458 +77.1 26,252 119 32509 %4242
Jetferson 262,015 278,248 62" 200182 +4.3 310,318 +6.9
Liberty 37,400 48,943 +30.9 52,484 +7.2 50515 +14.2

21978 data.

®percent change from 1978.

Sources: Houston-Galveston Area Council, unpublished information sent to NRC staff, Febh. 3, 1979,
Sourh East Texz: Regional Planning Commission, mimeographed (July 7, 1978), sent to NRC staff Jan. 17,
1979

Table 2.4. Housing avaiiability in counties of alternative sites

Total annual
Vacancy rate housing growth,
Ocoupied 19701975
housing Ufmts vlacan' _Va_ca‘nt_l_970“ % Substandard Bacssaid
COUHW units 0 - Occupbed units, hmsing “
: 4 rent, 1970 1975 aoise
1975 g
‘%) 'Tal'ef‘
(%)
Austin 4,840 74 1.5 249 260
Fort Bend 15,758 347 p & 183 7.65
Matagorda 9,326 505 54 154 3.04
Brazoria 35,966 1430 40 8.5 9.06
Chambers 4,283 104 24 15.5 2.90
Jefferson 81,950 3092 3.8 6.4 2.55
Liberty 11,201 364 3.2 19.6 7.50

Sources: Department of Community Affairs, Texas Housing Needs Analysis, Austin, March
1977, Texas Highway Department, Motor Vehicle Division, Tatée Showing the Number of Regis-
trations for Texas, by Counties, Austin, 1969, 1974,
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Table 2.5. Current enrollment, caracity, glanned additional capacity and
projected enrollment increases  for potentially impacted school

districts
) Projected Current 2L Planred
Plant/schoc district increase enrollment Capciey additional capacity
ACNGS 110
Beliville 1450-1475 14501475  None
Sealy 1572 1772 None
Waliis-Orchard 830 930 None
Lamar Consolidated under capacity N/A New High School in
Augus?, 1980
L3 30
Liberty 2477 3477 None
Cleveland 2500 3C00 None
Dayton 2460 3460 Expanding high
schooli
Baytown 15,559 15,500 4 new schools
Je-3 66
Beaumont 10,651 12,651 None
Pt. Arthur 11,713 13,913 None
Anahuac 1300 2500 Expanding high
school
East Chambers 1143 1643 None
Barbers Hill 1332 1932-2132 1 middle school
Bzt 180
Brazosport 11,500 11,700 1 elementary
Angleton 5070 5500 None
Ma-3 and STP 250
Bay City 4200 4700-4900 None
Matagorda® 100 125 None
Palacios 1383 2000 None
Cathoun County 46004700 6000 None

2 Assuming that 60% of inmigrating workers move to these school districts, that 70% have
families averaging 2.85 persons per family and that 2/3 of the children are of school sge.

®One elementary school only.

N/A: Not available.

Sources: Staff communications with offices of school superintendents, December, 1979,



fax benefits to local jurisdictions, including Austin County, the Sealy and
wWallis-Orchard Independent School District, and municipalities, would amount
to $5.7 million in 1985, assuming an assessed plant value of $1.0 billion and
a reduction in the assessment ratio from 33.3% to 11.1% (ER Supplement, Tabie
$8.1-7). If the assessment ratio does not change, annual payments to these
jurisdictions would amount to over $16 million.

The FES Supplement (Sect. S.4.4.6) noted that 16 residences with 48 persons

would be displaced by constructing the plant at Allens Creek. The staff has
since determined that th's displacement has already taken place, and that

there are no longer any permanent residents at the Allens Creek site. No
historical sites or natural features would be displaced or intruded upon. The
cooling lake will provide some recreational benefits* (1619 ha of the lake's

2072 ha would be available for public use), as will a 259 ha park to be developed
along a portion of the lake shoreline (FES Supplement, $.5.6.2.3).

Construction of the plant at Allens Creek would be visible from FM 1458 and
from the bluff overlookiny the cooling-lake area. The plant itself would be
visible from State HYighway 36, FM 1093, and from parts of the town of Wallis.
The plant would be a dominant landscape feature.

2.3.2 Liberty County (Li-3) site

2.3.2.. Site description

Site Li-3 is located in Liberty County, Texas, approximately 5 km (3 miles)

north ot Hardin, 5 km (3 miles) south of Moss Hill, and 77 km (48 miles)

northeast of the center of Houston. The plant would be located on high ground
adjacent to the Trinity River in an are: containing no significant onsite

water bodies (Fig. 2.10). Access to the site is by Highway 146, which runs
between Liberty and Livingston. The nearest railroad is the Missouri Pacific
line, which passes through Hardin. At the present time the site is not accassible
by barge.

The site would be approximately 260 ha (640 acres) and wovld be designed to
use cooling towers taking water from the 7/ inity River. (Area for a cooling
pond at this site is not available.) A pipeline corridor for the makeup/
discharge pipelines would run approximately 7.4 km (4.6 miles) northwest from
the site to the Trinity River. This location (Fig. 2.10) is above tidal
influence, which ends near river mile 41 near the town of Liberty.24 It is
assumed that the cooling towers would require approximately 4.9 x 107 md
(40,000 acre-ft) of makeup water annually and would operate with a concentra-
tion factor of 2. (This assumption was patterned aftsr the staff's estimate
given in Section 9.2.1.4 of the FES.) In addition, from inspection of the
availatle stream-flow data for the Trinity River,22 the staff has determined

*Upon reconsideration of previous staff analysis (the FES and the testimony in
hearings before the Atomic Safety and Licensing Board in 1975) of the recrea-
tinnal benef:'ts, the staff has conciuded that because of uncertainties in
maintaining a viable fishery in the lake -- this is due to the high concentra-
tion of chlorine in discharges allowed by the NPDES -- earlier estimates of
recreational benefits might be somewhat reduced. While the extent of reduc-
tion is not amenable to quantification. The staff is of the opinion that
the reduced recreational benefits would continue to favor the cooling lakes
relative to alternative cooling systems.
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that a storage reservoir for the cooling-tower system would not be required
during low stream-flow conditions. Two transmission line corridors totaling
about 101 km (€3 miles) would connect the site to the Cedar Bayou and Crosby
substations of the existing HL&P transmission system (Fig. 2.10).

The Liberty County site is situated near the boundary of coastal prairie and
mixed forest of loblolly pine and hardwoods. The site is relatively flat with
elevations ranging from 24 to 27 m (80 to 90 ft). Drainage is to the southeast
via Long Island Creek. The applicant's siting study?5 found that 60% of the
area was second-growth deciduous forest and the remainder was open grazing

land. A visit to the site by the applicant and staff (February 1979) indicated
that the majority of the site [233 ha (576 acres)] is presently used as cropland.
Since most of the site is cleared, it provides only limited terrestrial habitat.
However, the area may serve as a feeding area for wintering flocks of waterflow.
Information provided by the Soil Conservation Service indicates that none of
the soils in the area are classified as prime or unique at the present time
(Appendix B). However, approximately 22% ¢f the soiis on the site would be
considered prime if drained.

2.3.2.2 Impact summary

Terrestrial ecology and iand use

About 45% of the site is used to grow soybeans and an equal acreage to grow

rice (Table 2.6). Onsite soybean production is estimated at 252,700 kg (7200 bu),
about 0.4% of the county's soybean crop. Rice production is estimated to be
526,000 kg (1.2 million 1b), about 0.7% of the county's rice ~rop. Loss of

the site from agricultural production would, therefore, not constitute a major
crop loss at either the state or county level.

The ecolegical value of onsite terrestrial habitat is limited since most of
the arez has been cleared. Waterfowl wintering in the nearby Trinity River
area, and along the Gulf Coast in general, may use the site as a feeding area.
The small size of the site relative to much larger ricelands to the south,
suggests that loss of this terrestrial habitat would have little effect on
waterfow] in the region but may cause a small increase in crop depredaticn of
nearby ricelands.

Only a limited assessment of cooling-tower impacts for the Li-3 site can be
made since little information is available on the design of the towers and the
meteorology of the site.

Assum.ng a total dissolved solids concentration of 171 ppm,?* maximum salt
drift deposition rates are estimated by the staff to be 5.6 kg/ha-year (5 1b/
acre-year) within 0.8 km (0.5 miles) of the towers. Drift rates beyond 2.4 km
(1.5 miles) would be less than 0.35 kg/ha-year (u.32 1b/acre-year). These low
rates of deposition are unlikely to cause any type of salt damage to crops or
vegetation in the vicinity of the Li-3 site.

The proposed transmission line corridors would be about 101 km (63 miles) long
and would require a land area of about 618 ha (1527 acres) (Table 2.7). The
applicant estimates that approximately 247 na (611 acres) of land would be
needed for these corridors if a 24-m-wide (80-ft) corridor were used.?® The
staff believes that additional corridor width would be required for 345 kV
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Table 2.6.

Estimated crop production

Gross
Area planted Yield
Site Crops (ha) (kg/ha) production
(kg)
ACNGS Sorghum 1170 3900 4570 x 10°
Corn 121 3500 424 x 10°
Cotton 40 448 18 x 10°
Hay 405 3600 227¢ ¥ 10°
Li-3 Rice 17 4514 526 X 10°
Soybeuns 17 2168 253 x 10°
Je3 Rice 1748 4634 81 x 10°
Ma 2 Rice 1165 5887 69 x 10°
STP N.A. N.A. N.A. N.A.

Sources: FES Supplement, Table $.4.2 . W. F. McGuire, Environ-
mental Planning and Assessment, Houston Lighting and Power Com-
pany, letter to R. W. Froelich, Division of Site Safety and Environmental
Analysis, U. S. Nuclear Regulatory Commission, March 9, 1979 iresponse

to question No. 3)

Table 2.7. Land use along transmission line corridors

Land use ACNGS’ sTP? ‘("h .3: Je-3° Bz21° Ma 3°
Agricultural 524 233 166 255 389 2185
Range/pasture 223 192 194 226 99 407
Woodland timber 2 56 400
Swamp timber 258 68
Saline marsh 88
Freshwater marsh 12 5
Residential 10
Water 157 22 3
Total area 749 493 618 716 598 1030
Length (km) 104 108 101 17 a8 169

*Corridor areas and length based on FES Si .ement, Sect. 5.4.1.4.
bCorridor length vased on W. F. McGuire, Environmental Planning and Assessment, Houston Lighting

and Power Company, letter to R. W. Froelich, Division of Site Safety and Environmental Analysis, U. S.
Juclear Regulatory Commission, March 9, 1979 (response to NRC question No. 22); estimates of

areas atfected assumes an expanced corridor width of 45 m.

cCorridor lengths based on W F. McGuire, Environmental Planning and Assessment, Houston Lighting
and Power Company, letter to R. W. Froelich, Division of Site Safety and Environmental Analysis, U, S.
Nuclear Regulatory Commission, March 9, 1979 (response to NRC question No. 8); corridor areas based on

corridor width of 61 m.



transmission lines, and has used a width of 61 m (200 ft) in evaluating the
amount of land that would be needed for the corridors. The staff notes that
the transmission lines for the proposed ACNGS use corridor widths ranging from
55 to BOm (180 tn 26D ft).

Land ise along these corridors is estimated to be 27% cropland, 31% rangeiand,
and 42% swamp timber. Both corridors would cross the Trinity River bottomland
forest (Fig. 2.10), which is approximately 80 km (50 miles) long and covers
24,000 ha (60,000 acres).?7' ° This forest contains cypress swamp in areas
where water stands fc~ most of the year and hardwood forests on lower terraces
and riverbanks. These forests contain a wide diversity of plant species and
provide important wildlife habitat for waterfowl, furbearers, squirrel, deer,
and alligators (classified as endangered in this part of Texas?®). Ecologically
the Trinity River floodplain is part of the Big Thicket®® but is not a part of
the Big Thicket National Preserve. The BO-km (50-mile) stretch of the river

and bottomland forest above Trinity Bay has been listed as a proposed natural
area.?” Routing transmission lines through this area would involve consider-
able disturbance to the forest and its wildlife. Although such disturbance
could be reduced by selective routing, use of existing corridors, and other
mitigation measures, crossing the area could not be avoided without considerably
increasing the length of transmission lines.

The makeup and discharge pipelines for the cooling tower system of the proposed
site would occupy a corridor which would run northwest from the site to the
Trinity River, a distance of approximately 7 km (4.6 miles). The pipeline
corridor would require approximately 22 ha (55 acres) of land, most of which

is bottomland hardwood forest. The pipeline crosses Greens and Knight Bayous,
and would terminate in the vicinity of Tanner Bayou (Fig. 2.10), which is a
proposed natural area containing excellent wildlife habitat, clean white sand
bars, and habitat for severa! endangered species. Possible sightings of an
ivory-billed woodpecker have been @made in this area.?!

Aquatic ecology and water use

The Trinity River in the area of the proposed site is characterized by many
backwater areas in bayous and oxbow lakes, and good diversity and productivity
of aquatic organisms.?!' The river water quality is described as moderately
polluted (mainly nutrients added from upstream wmunicipal waste dispcsal) but
with apparently no dissolved-oxygen problems (annual range from 5 to 10 ppm
dissolved oxygen).31'32'5 A mixed river sport fishery exists, and numerous
backwater areas provide a unique habitat for centrarchids and other quiet-water
species. 3132 This portion of the Trinity River is rated as a unigque fishery
by Texas Parks and Wildlife'® and is a part of the best remaining aquatic
habitat on the Trinity River below Dallas-Ft. Worth.'®'31 [t is the opinion

of Texas Parks ar” Wildlife that any impact to this fishery cannot be mitigated.'®
There are no endemic, threatened, or endangered species of fish within the
irinity River system.?* However, the American alligator is common in sloughs
slong the river, 3!

Impacts to onsite aquatic habitats. None.

Cooling-water pipeline routing impacts. There do not appear to be significant
packwater areas which would be permanently disturbed by construction of the
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approximate 7-km (4. 6-mile) intake and discharge pipeline corridor. Although
the pipeline route does cross Knight Bayou and Greens Bayou, construction
impacts should be reversible.

Consumptive water-use impacts. Water flow ia the Trinity River is highly
variable from month to month and from year to year, varying from a few hundred
to a few thousand cubic feet per second.®!'33 Average monthl, lows during the
yearly hydrologic cycle appear to be in the range of 14 to '/ m3/sec (500 to
600 cfs) with occasional periods of lower flows that may last a month or more.
The assumed rate of consumptive water use (55 cfs or 40,000 acre-ft/year)
would represent an average worst-case consumption of 5 to 6% of total river
flow (assuming 50% loss of cooling-water uptake) with higher consumption rates
possible during drought conditions.

Because continuous cooling-water uptake could remove a significant amount of
river flows during low water pericds, adverse impacts to the existing river
fishery could occur unless river flows are augmented by releases from upstream
recervoirs during these pericds. Consumptive water use also could exacerbate
the current problems in maintaining river water quality (dissolved oxygen,
nutrients) and the quality of downstream backwater areas, given the existing
moderate pollution from upstream municipal sources. 31'32:2

Consumptive water use could affect the quality of the cdownstream estuary
because the Trinity River is the dominant source of freshwater flows for the
highly productive Galveston Bay estuarine complex.%'32'3% The river discharge
represents the principal freshwater infl:w component regulating the hydrographic
corditions and the corresponding salirity regimes in the associated estuaries.
In addition, the Trinity River estuary supports an extensive nursery habitat
for finfish and shellifish, and the flushing action of the river sustains the
commercial oyster fisheries in the Trinity and Galveston bays.?4'3% Consump-
tive water-use effects, therefore, are of major concern. Significant impacts
could include changes in salinity regimes and a decrease in the amount of
detritus entering upper Trinity Bay, which could affect the production of
important estuarine-dependent fisheries (e.g., shrimp, oysters, crab, and
menhaden). 32

impingement and entrainment impacts. Operation of cooling towers would require
approximately 1.6 mo/sec (55 cfs) of makeup water to be continuously withdrawn
from the river. During drought conditions ¢~ low flow this would represent 9
to 11% of the river flow [using 14 to 17 m3/sec (500 to 600 cfs) average
low-flow conditions]. Although littie data is available on the ability of
existing fish stocks®!'32 to compensate for entrainment/impingement mortality,
impacts on fish production must be assumed to be potentially significant under
this water withdrawal scenario. Because of the quality of the mixed species
recreation fishery existing in the vicinity of the probable intake locations,
the potential impingement and entrainment impacts on these fisheries are
undesirable. !®

Impacts from cooiing-water discharge. Thermal and chemical effluents released
into the receiving waters could adversely affect river water quality and the
quality of downstream aguatic habitats. Thermal discharges combined with
consumptive water use would tend to increase existing problems with high
nitrogen and phosphorus levels resulting from upstream municipal pollution,
and could adversely affect the dissolved-oxygen levels for protection of
fisheries in localized areas below the discharge site 31'32*5
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Socioeconomics

The Li-3 site is approximately 88 km (55 miles) from Houston, 80 km (50 miles)
from Beaumont, and 106 km (66 miles) from Port Arthur by way of existing roads.
The staff estimates that approximately 1380 persons, including 600 workers, or
20% of the peak construction work force and their families would be expected
to migrate to this site. Although the Li-3 site is almost equally close to
Houston, Beaumont, and Port Arthur, the commuting systems are not as good,
indicating greater in-migration. In-migrants would quite likely move to
Hardin, Liberty, Dayton, and other smaller communities in the area.

Housing should present no serious problems at the Li-3 site. Recent housing
growth in Liberty County, as indicated in Table 2.4, should be more than
adequate to meet any demands by a construction work force. The availability

of housing in the county will vary by location; recent information indicates,
for instance, that while housing is more available in Liberty than in Cleveland,
current high interest rates have depressed home building in both communities. ®®

Since only a relatively small number of workers would probably immigrate to
local communities, impacts on local schools should be minimal. This is par-
ticularly the case since, as Table 2.5 shows, there is substantial excess
capacity in all but one of the potentially impacted school districts to absorb
the 90 additional students that location of the plant at the Li-3 site is
estimated to produce.

The impacts of plant construction on local roads for the Li-3 site could be
quite severe, but mitigation of these impacts should be possibie. The most
likely commuting route (U.S. Route 90 to Texas State Highway 146) for workers
from Houston or Beaumont/Port Authur would take the workers through the middie
of downtown Liberty (crossing several railroad tracks, going through the
county courthouse square and a series of traffic signals). Continuing north
on State Highway 146, one must go through commercial and residential develop-
ments on either side of the highway. Travel to Liberty from Beaumont or
Youston would not be easy since U.S. Route 90 is not a controlled access
highway and has traffic signals in each town.

The adverse impacts related to going through Liberty could probably be miti-
gated ~ith temporary rerouting of some streets, (e.g., make two-way roads
one-way) and medified traffic signals. Impacts related to U.S. Route 90 are
also mitigatable but probably are not significant enough to warrant it.
Traffic congestion through and ~orth of Hardin is virtually unmitigatable
unless the applicant has sophisticated shift and carpool arrangements.

A plant at the Li-3 site would make large payments to local taxation juris-
dictions, and these payments would constitute a sizable portion of total
property values received in these jurisdictions. In fact, the Li-3 plant
county property taxes would account for more than half of the total received
in 1985.

Nine residences would be displaced by constructing the plant at the Li-3
site.25 The staff has identified no historical, archaeological, or natural
features, or recreation resources that wouid be displaced or intruded upon by
locating the plant at this site. The plant would be visible from the town of
Hard'~ and Texas Route 146; local vegetation might screen the site to some
extent
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2.3.3 Jefferson County (Je-3) site

2.3.3.1 Site description

Site Je-3 is located on the county line between {hambers and Jefferson counties,
approximately 4 ‘m (9 miles) south of Winnie, and approximately 97 km (60 miles)
east of the certer of Houston. Access to the site is via Highway 124, which

runs from Winnie to High Island. An abandoned railroad parallels Highway 124
and passes within 1 km (0.6 mile) of the site. The Gulf Intracoastal Waterway

is approximately 2.4 km (.5 miles) south of the site (Fig. 2.11).

The applicant reports and the staff agrees that the Je-3 site is suitable for
either a cooling-pond or cooling-tower system for dissipation of plant excess
heat. Use of a cocling-pond system at the site would require approximately
1940 ha (4800 acres), with the cooling pond occupying about 1540 ha (3800 acres).
if a cooling tower were used, the site would require only 260 ha (640 acres).
The intake and discharge pipelines would run south-southeast to the Gulf along
a corridor approximately 8 kin (5 miles) long (Fig. 2.11). It ‘s assumed that
each system would require about 4.9 x 107 m® (40,000 acre-ft) of makeup water
annually and would operate with a concentration factor of 2. Two transmission
line corridors would cornect the site to the P.H. Robinson and Cedar Bayou
substations of the existing HLAP transmission system (Fig. 2.11).

The site is located within the coasta)l prairie. Brackish to freshwater marshes
are found immediately to the south of the site.%'37 The topography of the

site is flat, with elevations ranging from 1.5 to 3.0 m (5 to 10 ft). The

area is drained to the south by Barnes Slough and the north prong of Mud

Bayou. A system of ditches and dikes associated with the rice fields and a
large farm reservoir are present onsite. The applicant estimates that approx-
imately 90% of the site (1748 ha) is presently used for rice farming (Table
2.6). Some grazing also takes place onsite. The Soil Conservation Service

has determined that 98% of the site is presently considered to be prime farmland
since drainage has been installed, and the land is being used as irrigated
farmlands, predominately in rice (Appendix B).

The majority of the site is cleared, and its major ecological value is that it
provides a feeding area for wintering waterfowl. The large reservoir onsite
provides 3 source of freshwater and a resting site for these hirds. Flood
hazard boundary maps provided by the applicant indicate that the site is in an
area of special flood hazard®® (that is, on the 100-year floodplain).

2.3.3.2 Impact summary

Terrestrial ecology and land use

Development of the Je-3 site for a nuclear power plant would have the impact
of removing 1900 ha (4700 acres) of prime farmland. This land had an esti-
mated gross production of 8.1 x 10% kg (17.9 x 10® pounds) of rice in 13577
(Table 2.6). 1In 1977, 26,060 ha (64,400 acres) and 17,800 ha (44,000 acres)
of riceland were harvested in Jefferson and Chambers counties, respectively
(Table 2.8). Rice yields in these two counties are somewhat lower than for
the state as a whole, but gross production ranges from 8 to 11% of the state's
total rice production for each county. #ssuming all the riceland lost to
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Table 2.3.

County

Brazorna

Chambers

Jetferson

Liberty

Matagorda

State totals

Liberty

State total

County crop production
Area harvested Yield Grom
Year (ha) (ka/ha) production
. (kg X 10)
Rice production
1976 23,350 4872 114
1977 23,472 4656 109
1976 18,939 4930 93
1977 17,806 5104 o0
1976 25576 4492 1156
1977 26,062 4630 121
1976 14, 528 4866 n
1977 15,176 4510 68
1976 19,506 5872 115
1977 18,818 5882 m
1976 205,581 5387 1108
1977 202,748 5230 1061
Soybean production

1976 15,176 2595 394
1977 27,802 2168 60.3
1976 140,426 2264 317.9
1977 307,562 2264 696.3

Source: Texas Crop and Livestock Reporting Service, 1976 and
71977 Texas County Statistics, U.S. Department of Agriculture, Agri-
cultural Statistics, U.S. Government Printing Office, Washington, D.C.,

1978,



production was in Jefferson County (sirce most of the site is in that county),
use of the site far the proposed facility would result in a loss of about 7%

of the county's rice acreage and gross production. From an ecological perspec-
tive, development of the site would remove a relatively large area of land used
as a feeding area by wintering flocks of waterfowl. The site is adjacent to
important waterfowl areas, and loss of this feeding and resting habitat would
cause some shift in behavior patterns of the birds using the site. The construc-
tion of the cooling pond would reduce the catchment basin for Barnes Slough and
Mud Bayou and would replace the freshwater res:rvoir with a large saltwater
cooling pond. This saltwater habitat would be much less attractive to the water-
flow presently using the site aithough it would undoubtedly attract some bird
species. The amount of freshwaler entering the marshiands to the south would

be reduced to some extent and might favcr the development of salt and brackish
water marsh over freshwater marsh. An aiternative to the cooling lake proposed
for the Je-3 site would be saltwater cooling towers. This alternative would
reduce the amount of land needed for the site by 87% and thereby reduce the
impact on the county's riceland proportionately. Makeup and discharge pipelines
would follow essentially the same corridor as that described for the cooling
lake, and the impact of pipeline construction would be eguivalent.

Only a limited assessment of the cooling-tower alternative can be made since
little information is availahle on the design of the towers and the meteorology
of the site. A generic study of saltwater cooling towers3® indicates that the
principal impact on terrestrial ecosystems would be the effects of cooling-
tower drift on vegetation and soils of the surrounding landscape. ODrift

refers to water droplets and dissolved salts which are carried along with the
exhaust air leaving the cooling towers. These drop’ets and airborne saits,
formed as the droplets evaporate, are deposited on vegetation and other surfaces
at various distances from the towers and may result in foliar damage to plants.
Heaviest rates of deposition are generally close to the towers, with rates
rapidly decreasing at greater distances. The type and design of the cooling
tower, humidity, frequency of precipitation, wind direction and speed, sensi-
tivity of species to salt damage, and natural background levels of airborne
salt are all factors to be considered in determining the extent of damage
caused by drift. 3%

A recent study of saltwater cooling towers at HL&P's P.H. Robinson power plant
sarth of Galveston®® showed that drift rates from mechanical-draft cooling
towers reached levels as high as 1200 kg/ha-year (1070 1b/acre-year) within
100 m (330 ft) of the towers. DOrift rates decreased logarithmically with
distance from the towers, to a value of 300 kg/ha-year (270 1b/acre-year) at
432 m (1420 ft). Natural background levels of airborne salt were highly
variable, but averaged 250 kg/ha-year (225 1b/acre-year). Slight salt effects
on the soils close to the towers were observed. The authors concluded that
the potential exists for salinization of poorly drained soils.

ihe conling towers which would be used at the Je-3 site are not directly
comparacie with the towers at P.H. "obinson, since the latter are smaller and
only operate during the months of May to September. However, the P.H. Robinson
study probably reflects the general problems that might be encountered in the
Gulf region.

A cooling-tower design that would be more comparable with the proposed facility
located at the Je-2 site is that described in the FES for the Blue Hills
Nuclear Generating Statien located in Newton County, Texas.*' The staff has
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estimated Je-3 site drift deposition rates for this design based on the follow-
ing assumptions: (1) three circular mechanica! draft towers wculd be used;

(2) makeup water drawn from the Gulf has a total dissolved solids concentration
of 35 ppt;7 (3) the concentration factor in the cooling towers would be two;
(4) similar meteorological conditions exist at the two sites; and (5) the
drift rate would be 0.002% of the circulating-water flow rate. Using these
assumptions, a rough estimate of maximum drift deposition is 1160 kg/ha-year
(1030 1b/acre-year) within 2.4 km (1.5 miles) of the three towers. At greater
distance, drift rates would decrease to less than 70 kg/ha-year (60 1b/acre-
year). For comparison, the maximum predicted drift rates would be almost four
times greater than the natural background levels of airborne salt at the Je-3
site.

Effects of salt drift on surrcunding vegstation and soils are most likely to
occur close to the towers. The vegetation in close prox aity to the Je-3 site
includes rice farmland, rangeland, and fresh-to-brackish-water marshland.

Rice is moderately tolerant to salt*? and is grown extensively in the coastal
prairie region where natural salt levels similar to those observed at P.H.
Robinson are present. However, since the Je-3 site is located at the margin
of coastai prairie/riceland and coastal marshland, additional inputs of
airborne salt from a cooling tower may have a negative impact on plants, such
as rice, which may be near their limits of salt tolerance.

The two transmission corridors which would connect the site to the existing
HL&P grid at P.H. Robinson and Cedar Bayou (Fig. 2.11) would total 117 ka

(73 miles) in lenath and would require approximately 716 ha (1770 acres) of
land (Table 2.8). Land use along the proposed corridors has been estimated to
be 36% cropland, 31% rangeland, and 22% water (Table 2.7). Impact of the
transmission lines on cropland and rangeland would involve temporary disruption
of such land use during construction and a minor loss of land, which would be
occupied by transmission towers. Once the towers were built and the lines
strung, impact on agriculture should be minimal, since the lund within the
corridor could be returned to agricultural use.

The transmission line corridors would be expected to run through for very

near) a number of proposed or existing natural areas which have high ecological
value, and would restrict reuting (Fig. 2.11). The corridor <o the P.H. Robinson
substation would cross the proposed Black Rail Salt Marsh Natural Area (a

major habitat for waterfowl, the endangered red wolf, and the threatened
alligator) and would cross Lake Surprise, Lake Stevenson, and Smith Point,
which provide aquatic habitats and wintering grounds for waterfowl.27 Smith
Point is also a nesting area for the wood stork. The P.H. Robinson corridor

is near the northern boundary of the Anahuac National Wildlife Refuge and
within 1 km (0.6 mile) of Lone Oak and Gordy Marsh and Vingt-et-un Islands,

the last of whici is leased by the National Audubon Society as a bird sanctuary
for such species as the roseate spoonbill, herons, and egrets. The corridor

to Cedar Bayou crosses a proposed 2020-ha {5000-acre) natural area at the

forks of the £ & W Oyster Bayou. This area provides habitat for the red wolf
and a nursery area fur rmarine sp.cies. The corrider also crosses a portion of
the Wallisville Reservoir area, which has coastal prairie, marshes, and bottom-
land forest. The abundance of prorosed and existing natural areas in the
general region between the proposed site and the transmission network of HL&P
indicates that extensive mitigation would be necessary to reduce potential
ecological impacts.
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The pipeline corridor would run south-southeast from the site to the Gulf, a
distance of approximately 9 7 km (6 miles). Assuming a corridor width of 30 m
(100 ft) approximately 29 ha (73 acres) of land would be used. The 2oplicant
estimates that mos® of this area is rangeland and saline marsh.43 Aerial
inspection of the site and examination of topographic maps by the staff indicate
that most of the area affected by pipeline construction is presently disturbed
marshland (freshwater, brackish, and saltwater) used extensively for grazing.
Although this area provides habitat for waterfowl and alligators, it is highly
disturbed compared with marshiand south and west of the site. Construction of
the pipeline will create temporary disruption, but upon completion, the area
could be restored to a condition similar to that before construction.

Aquatic_ecologv and water use

The Je-3 site is located on aygriculturai land adjacent to saltwater marshes

and sloughs at the eastern edge of the East Bay of the Galveston estuary (Fig.
2.11). East Bay supports extensive nursery habitat for shellfish and finfish,
and it is one of three such areas in the Galveston Bay estuarine complex 32'3%
The saltwater marshes and sloughs in the immediate area of the site, however,
are not listed as important nursery habitats for finfish or shellfish, although
such habitat undoubtedly existis nearby.*'3%

Impacts to onsit» aguatic habitats. A large onsite reservoir would be removed
during site development. This reservoir does not appear to be a unique aquatic
feature in the general vicinity of th» site, nor should its removal present
any apparent adverse impact to the freshwater biotic resources of the area.

Cooling-water pipeline routing impacts. Impacts to aguatic habitat along the

§ 7-km (6-mile) pipeline route from the site to the Gulf should not be
significant because (1) the pipeline corridor (Fig. 2.11) is already heavily
disturbed by grazing, (2) the saltwater marshes and sloughs along the route

are not listed as an important nursery habitat,*’35 and (3) the area potentially
affected is small in comparison to the area of similar nearby habitat.

Consumptive water-use impacts. Cc struction of the 1538-ha (3800-acre) indus-
trial reservoir would capture portions of the drainages of Rarnes Slough and
the north prong of Mud Bayou. Loss of freshwiter flow down these water courses,
which empty into the Intracoastal Waterway and subsequently into the East Bay
of the Galveston estuary, may pose some environmental problems. East Bay
apparently has already suffered degradation from saltwater intrusion resulting
from construction of Rollover Pass and may suffer additional environmental
changes if freshwater inflows are reduced. ® Although the amount of freshwater
flow reduction appears to be potentially small considering the watershed area
involved, the lack of data on the sensitiviiy of fast Bay biotic production ‘o
even small reductions in freshwater inflows leads to the conservative con-
clusion that adverse impacts are possible. Therefore, removal of this drainage
area is not desirable until further analysis shows that it would be ecologically
insignificant to the East Bay estuary, especially during low rainfall years.

Use of saltwater cooling towers would significantly reduce the potential
impacts from drainage area modifications, but cooling towers could signifi-
cantly increase the salinity of drainage water from the site and its immediate
surroundings. This alternative could in turn change the salinity gradien®s
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and hence could adversely affect biotic proc.ctivity in the drainage area
b~zause of Ccreased salinity.

Impingement and entrainment impacts. The potentizl for adverse impingement/
entrainment impacts in the Gulf of Mexico from the Je-3 site are described in
Sect. 2.3, Aquatic Ecology and Water Use. An additional consideration is that
the Galveston Bay estuarine complex is one of the most productive estuaries
along the Texas Gulf Coast. As one moves closer to the tidal passes, re’atively
higher der=ities of migrating schools of impingeable fish and entrainable
ichthyoplankton should be seasonably present. Thus, there is some potentiai

for seasonable impacts to impingeable and entrainable biota due to the general
proximity of the proposed intake structure to Galveston Bay.

Impacts from cocling-water discharge. Cooliny-water discharge should have the
same impacts in the open Gulf habitat at the Je-3 site as described in Sect.
2.3. At iwo cycles of concentration and at relatively low release rates
associated with cooling-reservoir operation, little impact ‘rom cooling-water
releases in the Gulf would be expected. Because the discharge structure would
be located approximately 29 km (18 miles) away from the main inlet to Galveston
Bay, far-field thermal plume effects should rot present any problem during
periods of natural heat stress in the estuary.

Socioeconomics

The Je-3 site is approximately 60 km (37 miles) southwest of Beaumont, 63 km
(39 miles) scuthwest of Port Arthur, 69 km (43 miles) northeast of Galveston
and 116 km (72 miles) east of Houstcn by way of existing roads. The site
includes land in both Chambers and Jefferson counties, with the reactor tenta-
tively designed to be within Chambers County. Most of the land in this county
is rural and will remain so, particularly in the site area.

In-migration to communities near the Je-3 site is estimated by the staff to be
approximately 10% of the peak construction work force (300 workers; 690 persons).
The Je-3 site is within commuting distance of not only Houston, but also of

the Beaumont-Port Arthur metropolitan area and possibly Galveston, which are
expected to supply about 2700 commuting workers. In-migrants would probably
move to the Beaumont-Port Arthur metropolitan area or small communities in
eastern Chambers County of Jefferson County.

Since the plant-related in-migration is expected to be quite low, total popu-
lation impacts for the county would protably be slight. Most of the population
growth for this area should be concentrated in Anahuac, Mont Belvieu, and the
Winnie-Stowell area of eastern Chambers County. Construction of a nuclear
power plant at the Je-3 site would likely re.aforce this trend in Chambers
County. In Jefferson County roughly 90% of the population resides in the
Beaumont-Port Arthur Standard Metropolitan Statistical Area (SMSA), and recent
projections by the South East Texas Regional Commission indicate that the
county's population growth will concentrate in the same area.** Construction
of Je-3 is not likely to affect population trends in Jefferson County because
most workers would be expected to commute from the Houston and Beaumont-Port
Arthur metropolitan areas. An adequate labor pool is in these areas. Because
of available services, those workers in-migrating for the construction at Je-3
would more than likely move to the Beaumont-Port Arthur SMSA (Jefferson County)
and commute. If this assumption is correct, no housing prohiems should develup,
given the scale of the housing market {see Table 2.4). Alternatively, if the
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workers decide to live in Chambers County, where most of the project's direct
property taxes would be paid, the workers may encounter a tight housing market.

Construction of a nuclear power plant at the Je-3 site should have road impacts
comparable with those at the Allens Creek site. Interstate 10 would provide
access for most of the commuting labor force from the Houston or Beaumont area
to State Highway 124; workers from Port Arthur would be able to take State
Highway 73 to State Highway 124; and workers from Galvestor would take the
ferry to Port Bolivar to State Highway 87 to State Highway 124. Access from
Interstate 10 to State Highway 124 might present some congestion and require
additional traffic signals as mitigation. If many workers come from the
Galveston area, congestion might occur both because of the ferry's limited
capacity and because of the bridge on State Highway 124 which spans the
Intracoastal Waterway.

Starting in 1985, a plant at the Je-3 site would pay more than $11 million per
year in taxes to Chambers County and the East Thambers Independent School
District if the majority of the site (including the reactor) is in Chambers
County. Given impressive recent growth in assessed value in this county, the
plant's relative tax contribution would not be substantial.

Constructing the plant at the Je-3 site would probably displace three residences,
including two associated with White's Ranch.4® The staff has identified no
historical, archaeological, or natural features, or recreation resources that
would be displaced or intruded upon by locating the plant at the Je-3 site.

The area surrounding the Je-3 site is characterized by a flat topography. The
plant would be visible from Texas Route 73, €7, and 124; the Intracoastal
Waterway; and the Gulf of Mexico. The plant and transmission lines would be
dominant landscape features.

2.3.4 Follets Isiand (Bz-1) site

2.3.4.1 Site description

Site Bz-1, located in Brazoria County, was selected for analysis by the staff
as a site appropriate for once-through cooling. The site is part of a rela-
tively undeveloped barrier island, approximately 43 km (27 miles) southwesi of
Galveston and 80 km (50 miles) south-southeast of the center of Houston (Fig.
2.12). Access to the site by road is via Brazoria County Road 3005, which
runs from Galveston to Freeport, crossing San Luis Pass approximately 4.1 km
(2.5 miles) northeast of the site. The Gulf Intracoastal Waterway is 5.2 km
(3.2 miles) northwest of the site across Christmas Bay and adjacent to low
marshlands. The nearest railroad is a spur line of the Missouri Pacific,
which terminates about 11 km (7 miles) northwest of the site. Access to the
site by either rail or barge would reguire major construction and dredging
through sensitive aquatic and wetland habitats as<ociated with Christmas Bay.

The applicant has not shown precise site boundaries but has estimated that the
site would be approximately 260 ha (640 acres). Water for the once-through
condenser cooling system would be withdrawn from and returned to the Gulf of
Mexico. It is estimated that a circulating-water flow of 57 m3/s (2000 ft3/s)
would be required,
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The intake and discharge pipelines would be about 1340 m (4400 ft) and 2070 m
(6800 ft) long, respectively, and would cross the barrier beach just southeast
of the site (Fig. 2.12). Two transmission line corridors totaling about 98 km
(61 miles) would connect the facility to the Oasis and P.H. Robinson substations
of the existing HL&P transmission system grid (Fig. 2.12).

The site is located on the bay side of a barrier island. The beach immediately
south of the site is undeveloped and open for public use. Three distinct
habitats exist on site: barrier flats of sand with salt-tolerant rasses,
tidal marshes of cord grass and other species, and coastal ponds. 43'46  The
Gulf shoreline in the area of the site is erosional, and the vegetation is
important in stabilizing the sandy substrate. The site contains important
waterfowl habitat and is suitable habitat for the alligator, a threatened
species in this part of Texas.?® Immediately adjacent to the proposed plant
area are a channel dredged for small craft and an aircraft landing strip,
neither of which appear to be heavily used.

The Soil Conservation Service has indicated that no prime or unigue firmland
is present on this site (Appendix B).

2.3.4.2 Impact summary

Terrestrial ecology ar¢ land use

The applicant has ectimated that the size of the site would be 260 ha (640 acres).
This area would require the majority of the bulge of Follets Island southwest

of San Luis Pass bridge or would require extensive filling of shallow water

areas in Christmas Bay. The staff considers it quite likely that the site

would actually be smaller, and extensive filling of the Bay area could be

avoided. To provide protection from hurricane flooding, the site would have

to be raised 9 to 12 m (30 to 40 ft). Access to the site by barge or rail for
shipment of large items would require extensive dredging in Christmas Bay and
adjacent marshlands and would create a major impact on those areas.

From an ecological perspective, development of the site would destroy a major
habitat for wintering waterfowl, alligator habitat, and habitat used by shore
birds and sea birds. The site is part of a proposed ratural area?? and is
some of the best preserved marshland along this section of the Gulf coast.

The two transmission line corridors connecting the site to the Oasis and P.H.
Robinson substations (Fig. 2.12) would be about 9&-km (61-miles) long and
would affect approximately 600 ha (1480 acres) of land and water (Table 2.7).
Major features crossed by the transmission lines would include Cold Pass,
Christmas Bay, Chocolate Bayou, the Iniracoastal Waterway, four railroad
lines, at least cne oil field, and at least eight major roads.

Important ecological constraints to transmission corridor routing are shown in
Fig. 2.12. The large area encompassing Mud Island, Bird Island, the Brazoria
National Wildlife Refuge, and their associated bays and marshlands is a proposed
natural area.?” Both transmission lines would have to cross parts of this

area, and erecting towers, gaining access to tower bases, and stringing lines
would cause local damage. The lines would also provide a potential hazard to
waterfowl landing in the marshlands. The tentative P.H. Robinson corridor
would cross a potential natural area designated as the Chocolate Bay "Sulphur
Canal," which is a valuable aquatic habitat that also provides an important
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wintering area for ducks and geese.?” The corridor to the QOasis substation
would cross near the proposed Chocolate Bayou natural area, which supports
lobloily pine, chestnut oak, and important aquatic habitat.?7?

The intake and discharge pipelines would run from the site across the barrier
beach in the Gulf. The applicant estimates that about 3 ha (8 acres) of land
would be affected.*® Disruption of this area could result in increased beach
erosion. Revegetation and rapid stabilization of the corridor would be essential.

Aquatic ecology and water use

The Bz-1 facility would have a once-through cooling system using Gul: sater
withdrawn by an intake structure located about 1375 m (4400 ft) offshore and
returned to the Gulf through a discharge structure located about 2125 m (6800 ft)
offshore.*? The plant site is li:ted as prime s2ltwater marsh and is permeated
by many small channels which connect !o adjacent Christmas Bay. This site serves
as an important source of food production (detritus) for Christmas Bay, and it is
designated a prime nursery habitat for finfish and shelifish resources.4’35

Impacts to onsite aquatic habitats. Site construction would eliminate a
significant amount of important nursery habitat in the multitude of small
waterways existing in the marsh habitat that connect tc Christmus Bay. Removal
of this habitat would have an adverse effect on the shellfish and finfish
production of Christmas Bay.

Cooling-water pipeline routing impac Routing of the pipeline offshore
should have no permanent aquatic im . ts.

Cons.mptive water-use impacts. Site development would remove a small amount

of the freshwater drainage to Christmas Bay. However, because mainland drainage
to the Bay is not affected and most site drainage is expected to continue
flowing to the Bay, little impact is expected.

Impingement and entrainment impacts. The proposed intake location is within a
few miles of San Luis Pass, which serves as the primary tidal flow conduit for
the West Bay of Galveston Bay and for Christmas Bay.®% This p»<5 is one of
only three such passes for the highly productive Galveston Bay estuary. The
staff believes that intake structures located near tidal passes have a very
high potential for significant adverse impacts to migrating and spawning
aquatic biota’7'® (Sect. 2.3). These adverse effects wruld include impingement/
entrainment impacts on (1) migrating juvenile finfish «nd shellfish and (2)
estLar ine-dependent ic thyoplankton.

Impacts from cooling-water discharge. The potential effects of waste and
biocide discharges dre described in Sect. 2.3. In addition, if waste heat
=1tered West Bay and Christmas Bay during natural high-temperature stress
periods, some estuarine organisms may suffer adverse effects from heat stress.*®

Socioeconumics

The impacts of the Bz-1 site on population in Brazoria Counly would very
iikely be of several dimensions. Currently, land use in areas adjacent to the
site is devoted to second-home development along the Gulf of Mexico, but there
is much industrial development in the Freeport area. Future growth in the
communities of Alvin and Pearland will probably be suburban development since
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they are within easy commuting distance of metropolitan Houston. Construction
of a nuclear power plant at the Bz-) site could restrict second-home development
in the adjacent areas, but may help support population growth in the Freeport
area.

The staff estimates that the amount of in-migration that would be induced by
building a plant at the Bz-1 site would be approximately 25% of the peak
construction work force (750 workers: or, assuming 2.85 persons per family, a
total of just over 1700 persons. This site is farther from Houston “han the
Allens Creek site but closer to Houston than the STP or Ma-3 sites. It is
anticipated that the construction work force, whether indigenous or in-migrating,
would probably reside in Galveston or the Freeport-Angleton area, which are

both within 48 km (30 miles) of the site by way of existing roads.

The housing growth figure for Brazoria County (9.1% per year) does nol disag-
gregate second or rec.eation homes from the total, and the staff does not
assume that this growth would accommodate all construction-related in-migration.
Recent information indicates that although the housing market is tight in
Angleton and Lake Jackson, there is considerable housing construction to
accommodate new growth. It is likely that additional housing capacity in
Galveston would further relieve the problem.

Impacts on educational infrastructure should be slight as a consequence of
locating the nuclear power plant at the Bz-1 site As shown in Table 2.5, the
staff estimates that the plant would induce an influx of apcroximately 180
students to two school districts which have an excess capacity of 700 siots.
However, if the area continues to experience substantial economic expansion,
excess capacity may be exhausted relatively soon.

The commuting road system for the Bz-1 site is State Mighway 332 and Brazoria
County Road 257 for workers from the Freeport area and the Termini-San Luis
Pass Road and San Luis Bridge (tell) far workers from the Galveston area.

Both parts of this system may experience serious road problems with the con-
struction of a nuclear power plant at Bz-:. Brazoria County Road 257 presently
provides access tc a large number of waterfront second homes and is in poor
condition. Assuming an equal distribution of commuters from Galveston and
Freeport and even a favorable shift and carpool system, traffic congestion on
Brazoria County Road 257 and the San Luis Pass Toll Bridge would increase
temporarily and diminish the utility of the roads for other users.

Plant-related property tax revenues to Brazoria County and the Brazosport
Independent Schnol District would amount to approximately $9.38 million per
year beginning in 1985, with the bulk of that going to the school district.
Since the count., and particularly the Brazosport-Freeport area, has experi-
enced rapid industrial growth in recent years the contribution of a plant at
Bz-1 would not result in a major increase in cax revenues to the local juris-
dictions.

No resicential or commercial establishments would be displaced by a plant at
the Bz-1 site. The plant would, however, likely be viewed by many of the
local residents as constituting a visual and aesthetic intrusion. There are
no known historical or archaeological sites ~hich would be affected by a plant
at the Bz-1 site. Although no recreational tacilities are located on the
site, bird watching, swimming, and the 433-ha (1075-acre) Mud Island State
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Recreational Park, (Fig. 2.12), would very likely be affected by the presence
of a nuclear power plant at the Bz-1 site.*7

Due to the site's flat topography, the plant and associatad transmission lines
would be visible at cunsiderab!=s distances, including Rrazoria National Wildlife
Refuge, FM 523 and 2004. the San Luis Pass toll bridge, County Road 257, the
Intracoastal Waterway, and the Gulf of Mexico. The plant and transmission
towers would be the dominant landscape features.

2.3.5 Matagorda County (Ma-3) site

2.3.5.1 Site description

The Ma-3 site is located in Matagorda County, approximately 4.8 km (3 miles)
north of East Matagorda Bay, 21 km (13 miles) south-southeast of Bay City, and
117 km (73 miles) southwest of the center of Houston (Fig. 2.13). Road access
to the site is via Highway 60 from Bay City or Highway 521 from Brazoria. The
South Texas Project is approximately 14 km (9 miles) west of Ma-3. A branch
line of the Sante Fe Railroad runs from Bay City to Matagorda anc passes
within 1 km (0.6 mile) of the northwest corner of the site. The Gulf Intra-
coastal Waterway is approximately 4.8 km (3 miles) to the south.

The Ma-3 site is suitable for either a cooling-pond or cooling-tower system
for dissipating plant excess heat. The applicant estimates that for a cooling-
pond system, the site would include approximately 1940 ha (4800 acres), with
the cooling pond occupying about 1540 ha (3800 acres). If a cooling-tower
system were used, the size of the site would be reduced to approximately

260 ha (640 acres). Water for the cooling pond or cooling towers would be
drawn from the Gulf through pipelines running south-southwest from the site
for approximately 24 km (15 miles). It is assumed that each system would
require approximately 4.9 x 107 m® (40,000 acre-ft) of makeup water annually
and would operate with a concentration factor of 2. Two transmission line
corridors, approximately 169-km (105-miles) long, would connect the proposed
facility to the Oasis and the W. A. Parish substations of the existing HL&P
transmission system (Fig. 2.13).

The site is in the coastal prairie region of Texas. At the present time
approximately 60% of the site is used for rice farming, and the remainder is
used for rangeland (Table 2.6). The topography is relatively flat with elevations
ranging from 2 to 8 m (5 to 25 ft). The major drainage from the site is via
Big Boggy Creek. Some woody vegetation occurs along fence rows and the creek
and provides important local habitat for wildlife, including alligators.
wWaterfow] wintering in the coastal region use the site for feeding. The Soil
Conservation Service (Appendix B) has estimated that approximately 47% of the
Ma-3 site (913 ha) would be classified as prime farmland. Flood Insurance
Rate maps provided by the applicant®® indicate that parts of the site adjacent
to Big Boggy Creek are within the 100-y=ar floodplain.

2.3.5.2 Impact summary

Terrestrial ecology and land use

Development of the site for a nuclear power plant will require about 1164 ha
(2880 acres) of riceland with an estimated gross production of 6.9 million kg
(35.1 million 1b) of rice (Table 2.6). Much of this riceland is classified as
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prime farmland. Rice yield in Matagorda County is high compared with that of
other counties shown in Table 2.8 and compared with that of the state as a

whole. Table 2.9 shows that about 18,800 ha (46,500 acres) of rice was harvested
in Matagorda County in 1977. Preemption of the site would therefore affect
approximately 6% of the county's riceland. The 776 ha (1920 acres) of range-
land onsite will also be removed from its present use. General statistics on

the abundance of rangeland in Matagorda {ounty (Table 2.9) indicate that
approximately 43% (132,600 ha) of the county is in pasture or range. Loss of
onsite rangeland would therefor2 have little effect on the amount of land
available for this use.

From an ecological perspective, development of the site will remove or disturb

a large percentage of the 1940 ha (4800 acres) of terrestrial habitat. C(learing
the site and eventuaily filling the cooling pond will displace or destroy
resident fauna and w'll remove the rice fields and rangelands which are presently
used as feeding areas by waterfowl. The saline cooling lake may provide a
feeding area for fish-eating birds, but it is unlikely to attract the type of
waterfowl presently using the site. These waterfowl will probably shift their
feeding activities to other ricelands in the vicinity. The U.S. Fish and
Wildlife Service has recently proposed the establishment of a National Wildlife
Refuge encompassing 1620 ha (4000 acres) of Big Boggy Marsh immediately to the
south of the Ma-3 site (43 FR 39957, June 12, i380). The marshlands in this
proposed refuge have been recognized as some of the finest remaining marshlands
on the Texas Gulf Coast. The construction and operation of the cooling lake
wil® reduce the catchment basin of Big Boggy Creek and will reduce or modify

to an unknown extent the amount of freshwater drainage into the marshlands,
including those of the proposed refuge, south of the site. Reduction in
freshwater input could favor some development of saline and brackish water
marshes at the expense of freshwater marshes.

The impacts of saltwater cooling towers discussed for the Je-3 site would be
essentially the same for the Ma-3 site.

Approximately 169 km (105 miles) of transmission line corridor and 1030 ha
(2545 acres) of land would be needed if the proposed facility were located at
the Ma-3 site. Land use along the tentative corridors is a mixture of cropland
(21%), rangeland (47%), and woodland (39%) (Table 2.7). Ecological constraints
present in the general areas through which the corridors would run (Fig. 2.13)
include the following: (1) bottomland forests along the San Bernard and

Brazos rivers, which contain areas of virgin hardwoods, heavily timbered

areas, freshwater swamps of cypress, important wildlife habitat, and moderate-
to-high densities of deer;27 (2) prime coastal prairie with large oak and

pecan trees adjoining the San Bernard River;27 (2) Brazoria Reservoir, Eagle
Nest lake, and Harris Lake, whic! provide nesting habitat for the endangered
bald eagle, excellent wildiife habitat, and prime fishing areas;?7'%% and (4)

a popglation of endangerced Attwater's prairie chickens northwest of Eagle Nest
Lake. =

The impact of the transmission line curridors on agricultural land should be
minimal, since the land could be returned to agricultural use after construction.
The impacts of the corridors on the ecological features noted above could be
minimized by using existing corridors and by selective routing to avoid some

of these important features.
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Table 2.9. County land use

Range
County Total and/or Cropland Forest Urban Federal Other
pasture

Austin

Hectares X 10° 17 a1 40 25 2 0 10

Percent 100 53 23 15 3 0 6
Beazoria

Hectares X 107 369 153 108 71 33 0 4

Percent 100 42 29 19 9 0 1
Chambers

Hectares X 10° 159 59 70 14 3 5 8

Percent 100 37 44 9 2 0 5
Jefterson

Hectares X 10° 248 102 77 22 33 0 12

Parcent 100 41 3 9 14 0 5
Liberty

Hectares X 10° 306 51 58 184 10 0 3

Percent 108 17 12 60 3 0 1
Matagorda

Hectares X 10° 300 133 115 39 7 \ 6

Percent 100 44 39 13 2 0 2

Source: U.S. Department of Agriculture. Basic Statistics — National Inventory of Soil and Water
Conservation Needs, 1967, Stat. Eull. No. 461, 1969.
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The applicant estimates that the 24 km (15 miles) intake-discharge pipeline
corridor would require approximately 15 ha (38 acres) of land which is range-
land or saline marsh.%3 The staff believes that this value is too low and has
estimated the area reguired to be about 74 ha (182 acres), assuming a 30-m
(100-ft) corridor. The pipeline would run through marshland, which is important
waterfow] habitat, along the isthmus separating East Matagorda Bay from Matagorda
Bay. The impact could pe mitigated to a large extent by having the pipeline
closely parallel the existing highway and ensuring that drainage conditions

are established that will promote the survival of the marsnhland.

Aquatic ecology and water use

Development of the Ma-3 site would involve the construction of either a 1540-ha
(3800-acre) cooling pond or cooling towers, both of which would withdraw water
from and discharge water to the Gulf through a 24-km (15-mile) pipeline paral-
leling the Colorado River. The site is adjacent to East Matagorda Bay, which is
a major finfish and shrimp nursery and contains numerous oyster reefs. 'S

Impacts to onsite aquatic habitats. Onsite water bodies include portions of

the drainage of Big Boggy Creek. Removal of this aquatic habitat should, in
itself, present no significant impacts considering the similar aquatic resources
in the area.®'2® However, the loss of freshwater drainage may have some

effect on downstream marshes.

Coeling-water pipeline routing impacts. The pipeline corridor would cross the
Colorado River delta marsh, which built up rapidly during the 1930s at the
western edge of East Matagorda Bay.® The route would run near a road which
currently acts as a levee between fast Matagorda Bay and the Colorado River.
The marsh habitat along the road is diminishing and is losing up to 2.4 m

(8 ft) per vear to subsidence, compaction, and wave erosion because of the
lack of sufficient silt inflow to replace annual losses.5'2% This marsh
habitat is considered prime nursery area for finfish and shellfish.® Pipeline
routing through this area would have to be highly controlled to preserve the
integrity of the marsh slope and flows from the river and from the bay.
Technical capabilities apparently exist to restore original grade in such
marshland and to replace the topsoil. Therefore, construction impacts may be
reversible and only short-term. Enhancement of existing aquatic resources in
fast Matagorda Bay would be possibie if, during pipeline construction, conduits
to the river are laid under the existing road to improve freshwater flows
through the marsh habitat from the river. These additional freshwater flows
would provide silt for :tabilization of the marsh and for recovery from con-
struction impacts, and would provide additional freshwater flushing for the
bay. This process would help sustain the marsh as prime nursery habitat and
also add additional detritus to East Matagorda Bay, which should improve
aquatic production. 5’18

Consumptive water-use impacts. Construction of a 1540-ha (3800-acre) cooling
pond would capture portions of the drainage of Big Boggy Creek. The immediate
downstream habitat is a freshwater and brackid¢h marsh area located north
{inland) of the Intracoastal Waterway.®’'?3® This marsh is not currently
considered a prime nursery habitat for firfish and shel’fish, although it
undoubtedly serves that function to some degree.® However, its area has
recently been selected as a wildlife refuge site (43 FR 39957, June 12, 1980).
Any capture of upslope fresh water drainage would adversely affect its wildlife
maintenance potential.
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The use of saltwater cooling towers would remove any drainage area capture
“roblem, but would substitute saltwater drift that could have some effect on
local aquatic production.

Impingement and entrainment impacts. The intake structure would be located in
6 to 7 m (20 to 23 ft) of water, approximately 1.6 km (1 mile) off the mouth
of the Colorado River. Impacts associated with cooling-water withdrawal from
the Gulf are essentially the same as for Je-3 (described in Sect. 2.3). In
addition, Matagorda Bay contributes significantly to the Gulf coast shrimp
fisnery, and consequently offshore concentrations of spawning white shrimp in
the area of the Colorado River mouth are to be expected.'® Potential impacts
to white shrimp spawning habitat would need further investigation before
cooling-water withdrawal in this area could be licensed. The Texas Parks and
wildlife Department?® also states that croaker, drum, and redfish are abundant
at the mouth of the Colorado, and cooling-water withdrawal could have some
effect on this recreational fishery.

Impacts from cooling-water discharge. The discharge structure will be located
approximately 1.6 km (] mile) offshore near the mouth of the Colorado River.
Potential impacts should be minimal and are similar to those described in
Sect. 2.3. Migration of waste heat is not likely to cause thermal stress
proble=s in estuaries as discussed for the Bi-1 site. Tidal passes other than
the mcuth of the Colorado are relatively far away, and the thermal pliume is
unlikely to migrate up the salt wedge extending under the river surface at its
mouth,

Socioeconomics

In-migration estimates for the Ma-3 site are influenced by the current presence
of the peak construction force (4650 workers) at STP. Experience at STP
indicates that roughly 35% of the construction work force in-migrated to
Matagorda County.4® Most of the work force resides in the towns of Bay City
and Palacios in Matagorda County and Port Lavaca in Calhoun County.*® Prior
experience at STP ind.cates that construction of a new plant at site Ma-3
could normally be expected to induce 35% of the peak construction work force
(3000), or 1050 workers, to Matagorda County. Based on an average family or
household size of 2.85, a total of almost 2400 persons would move to Matagorda
County, 60% of whom would l1ive 'n Bay City, Palacios, and Matagorda. Approx-
imately 2000 workers would be expected to commute from areas outside the
primary impact zone. The cstimates of in-migrating and commuting workers
could be high if one assumes that some present STP construction workers wouid
remain in the area to work &t site Ma-3. It is not possible, however, to
determine what proportion of 5TP workers would elect to remain.

The population projections in Table 2.3 are probably a little low for Matagorda
County. Since the Ma-3 site is isolated from large residential communities,
most of the growth will probably occur in Bay City and Palacios, the current
population centers of the county.

More recent information than that presented in Table 2.4 indicates that housing
availability in Matagorda is quite low, particularly in Bay City and Palacios,

and that there are no vacancies in apartment complexes in these two communities.4?

In time normal housing growth in this county should alleviate the tightness of
the housing market.

2-51



As shown in Table 2.5, the staff estimates that approximately 250 students
would be added to affected school districts by a plant at the Ma-3 site.

Given the substantial excess capacity in all the districts {except Matagorda),
plant construction would have little impact on educational infrzstructure.

According to a recent study of the socioeconomic impacts of the STP project, *®
some road conditions (i.e., congestion) in Matagorda County have worsened
because of increased traffic. Thls is particularly the case just south of Bay
City, the principal residence of the STP construction work force. Local
residents and merchants have requested lower speed limits and additional
traffic signals to mitigate this problem.

Construction of a nuclear plant at the Ma-3 site should not further worsen
traffic problems in the area. State roads 60 and 35 and Farm to Market 521
would continue to experience some congestion because of workers commuting from
residential areas, but this disruption is temporary and mitigatable. For
instance, the applicant's labor force shift system can significantly help in
avoiding adverse impacts.

A new plant at site Ma-3 would be expected to generate substantial tax payments
to local jurisdictions. Assuming a $1.0 billion value for the plant and
current assessment ratios, taxes payable annually to Matagorda County would
amount to approximately $2.3 million. Annual property tax payments would
deliver over $10 million to the Bay City Independent School District.

Constructing a power plant at the Ma-3 site would displace 11 residences. No
known historical, archaeological, or natural features or recreation resources
would be displaced or disrupted.

Because of the relatively flat topography, the plant and associated transmis-
sion lines and towers would be visible from Texas Routes 60 and 36 and from
the town of Matagorda. The plant would be the dominant feature of the landscape.

2.3.6 South Texas Project (STP) site

2.3.6.1 Site description

The STP site is located on the west side of the Colorado River, approximately
19 km (12 miles) south of Bay City and 145 km (90 miles) southwest of the
center of Houston (Fig. 2.14). A detaiied description of the 5000-ha
(12,352-acre) site is given in the STP FES.!* Units 1 and 2 have been under
construction since 1975. A 2954-ha (7300-acre) cooling pond that will receive
makeup water from, and discharge blowdown to the Colorado River, has been
constructed. Access to the site is provided by Farm to Market Road 521 and a
branch of the Missouri Pacific Railrocad. Transmission line corridors totaling
409 km (304 miles) in length will connect Units 1 and 2 with the Hill Country,
Holman, Velasco, and Blessing substations.

The site is flat coastal plain, with less than 4.6 m (15 ft) of relief between
the north and south boundaries, and is apprcximately 12 m (40 ft) higher than

the present Colorado River channel bottom. Prior to construction of Units ]

and 2, the principal land uses on the site were rice fields, upland pastures,
floodplain forest, and the upper reaches of Little Robbins Slough. Approximately
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1660 ha (4:02 acres) of the site, including a 688 ha (1700 acres) wildlife
preserve of bottomland habitat, has not been altered by construction.

The addition of a third unit to STP as an alternative to building ACNGS was
addressed in the first FES Supplement (Sect. 5.9.2), but is reconsidered here
as part of the overall review of alternative sites. A third unit at STP would
probably be located immediately west of Units 1 and 2, in an area already
cleared and presently being used for a construction storage area. Many of the
required site improvements for a third unit (e.g., cooling pond, access roads,
intake snd discharge structures) are already in place or under construction.

The staff has revised previcus estimates of transmission line corridor require-
ments for a third unit at SiP on the basis of new information provided by the
applicant.5% The new corridor routing would parallel the existing corridor
from the STP site to the Danevang tie point, and then parallel another existing
corridor northeast to the W. A. Parish substation. The existing corridors
would be widened about 30 m (1G0 ft) to accommodate the new transmission

towers and lines. However, the staff has assumed this additional corridor
width to be about 45 m (150 ft) (FES Supplement, Sect. §.9.2). The expanded
corridor would be approximately 108-km (67-miles) long, and an additional land
area of 493 ha (1218 acres) would be needed. In additicn, the existing
STP-Velasco substation corridor would be improved (e.g., new insulators,

larger conductors) to ensure reliable power transmission to the main HL&P

grid.

2.3.6.2 Impact summary

Terrestrial ecology and land use

The impacts associated with construction and operation of Units 1 and 2 at STP
have been analyzed in the STP FES.'* Construction of a third unit would
involve minimum impacts to land use and terrestrial ecology (FES Supplement,
Sect. 5.9.2). The staff estimates that about 40 ha (100 acres) of land would
be required for constructior of a third unit. Much of this area has already
beer cleared and ' presently beiny used as a construction storage area.
Although much of this land is classified as prime farmland, its proximity to
Units 1 and 2 would preclude its use for agriculture.

In the original assessment of STP as an alternative site for ACNGS (FES Supple-
ment, Sect. S$.9.2), two alternative transmission line routes were discussed.
In the present analysis, information provided by the applicant®® permit: a
third alternative routing to be considered. With the third alternative, the
transmission line corridors would parallel existing corridors in a northwest
direction from STP to the Danevang tie point, and then follow ancther existing
corridor noitheast to the ¥. A. Parish substation. The corriders would be
about 108 km (67 miles) long, and [on the basis of an additional 45 m (150 ft)
of corridor width] would require about 493 ha (1218 acres) of new land (Table
2.7). Additional transmission lines along these existing corriders will
result in an increased number of bird collisions but the incremental increase
in bird mortality because of the additional towers and lines is expected to be
low and have little impact on populations in the region. Since the lines
would parallel existing corridors their entire length, impacts on land use and
terrestrial ecology should be minimal.



Aquatic ecology and waier use

The primary impacts resulting from construction and operation of a third unit

at the STP site are those associated with additional freshwater consumption.

The staff has estimated that the operatior of a third unit at STP would increase
the forced evaporation from the cooling pond by about 2.1 x 107 m® (17,000
acre-ft) per year, which would require additional withdrawa s from the Colorado
River. Impacts would also result from increased entrainment/impirgemant
mortalities at the makeup water intake location. Impacts associated with site
development for a third unit would not change from the analysis presented in

the STP FES. -4

Consumptive water-use impacts. The additional consumption of freshwater from
the Colorado River would have a s:gnificant impact on the amount of freshwater
available for lateral dispersion at the river's awouth. AL the present time,
this lateral flow is insufficient to maintain the productive estuarine habitats,
including many oyster reefs, as they recently existed in Matagorda Bay and in
East Matagorca Bay.?° Fresnwater flow and associated organic detritus are
considered the limiting natural resources for maintaining and enhancing the
aquatic biotic productivity ot this coastal region. As a result, a large
project to divert some of the Colorado River flo. into West Matagorda Bay has
been authorized by the U.S. Senate (The Mouth of the Colorado River, Texas,
Project) to enhance the aquatic resources in this urea.®''%2 This project is
being supported by the Texas Parks and Wildlife Department,®® the National
Marine Fisheries Service,®* and the U.S. Fish and Wildlife Service®! because
of its potential benefits to the important estuarine-dependent finfish and
shellfish resources at the river's mouth. Any additional consumption of the
already depleted flows of the Colorado River would directly conflict with this
proposal and hence would necessitate further environmental tradeoffs in an
already degraded ecological system.

Impingement and entrainment impacts. Entrainment/imgingement impacts would be
associated with increased mortalities of anchovy, menhaden croaker, mullet,
shrimp, and blue crab taken from the tidal flow area of the Colorado River.!'4
The staff has special concern for the potential ’‘oss of substanti:) numbers of
ichthyoplankton, young shrimp, and crabs during cocling-water withucawal when
relatively low river-flow conditions prevail. Because the avail’ability of
water from upstream sources is limited (FES Supplement, p. $.9-15), additional
removal of river water to operate a third unit could result in significant
adverse impacts on the developmental stages of important finfish and shellfish
resources of the river.

Socioeconomics

Many of the socioeconomic impacts related to constructing a third unit at the
STP site are identical to those noted for the Ma-3 site (Sect. 2.3.5.2). The
STP site is also located in Matagorda County, approximately 14 km (9 miles)
west of the Ma-3 site (Fig. 2.14).

In-migration estimates for a third unit at STP are also influenced by the
current peak construction force (4650 workers) at STP. Experience indicates
that roughly 35% of the construction work force in-migrated to Matagorda
County.49 Most of the work force resides in the towns of Bay City and Palacios
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i~ Matagorda County and Port Lavaca in Calhoun County.*® Thus, construction
of & third unit t STP cou 4 normally be expected to induce 35% of the peak
construction work force (3000), or 1050 workers to Matagorda County. Based on
an average family or household size of 2.85, a total of almost 2400 persons
would move to Matagorda County, 60% of whom would live in Bay City, Palacios,
and Matagorda (Fig. 2.14). Apprrximately 2000 workers would be expected to
commute from areas outside the primary impact zone. The estimates of in-
migrating and commuting workers are high if one assumes that some present STP
construction workers would remain ) the area to work on a third unit at STP.
However, it is not possiblc to determine what proportion of STP workers would
remain.

The population projections in Ta. le 2.3 are probably a little low for Matagorda
County Since both of these sites are isolated from large residential communi-
ties, wost of the growth will probably occur in Bay City and Palacios, the
current population centers of the county.

More recent information than that presented in Table 2.4 indicates that housing
availability in Matagorda is quite low, particularly in Bay City and Palacios,

and that there are no vacancies in apartment complexe 1in these two communities.4®
In time, normal housing growth in this county should alleviate the tightness

of the housing market.

As with the Ma-3 site (Sect. 2.3.5.2), the staff estimates an influx of 250
students with the construction of a third reac.or at STP. Excess classroom
caparity should be adequate *o meet this potential demand

Construction of a third unit at STP should not increase traffic problems in

the are .. State roads 60 and 35 and Farm to Market 521 would continue to
experience some congestion due to workers commuting from residential areas,

but this disruption is tempo:ary and mitigatable. For instance, the applicant's
labor force shift system can significantly help in avoiding adverse impacts.

A third unit at STP would be expected to generate substantial tax payments to
local jurisdictions. Assuming a $1.0 billion value for the plant and current
assessmen. ratios, total taxes payable annually to Matagorda County would
amount to approximately $2.3 million. Major annual property tax payments to
other jurisdictions for a third unit at STP would amount to the following:
Palacios Independent School District, $8.2 million; Hocpital District,

$1.0 million; other, $1.7 million.

It is likely that many of the fiscal burdens imposed by an in-migrating con-
struction work force would not be offset by increased tax revenues. Bay City,
which has -eceived the plurality of STP construction workers and must provide
services for them, may not recoup sufficient taxes to pay for those services.
This is particiiariy true for education, since school district taxes would go
to the Palacios Independent School District even though a large plurality of
the plant-related school-age children would attend Bay City schools.

No residences would be displaced by constructing a third unit at the STP site.
Similarly, no historical, archaeological, or natural features, or recreation
resources would be displaced or disrupted. The staff does not believe that a
third unit at STP would create any adverse aesthetic impacts since the site
already contains twu nuclear reactors and associated plant structures and
transmission lines.
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2.4 COMPARISON OF ALTERNATIVE SITES WITH ALLENS CREEK

2.4.1 Terrestrial ecology and land use

In Sect. 2.3 the staff has described the probable impacts associated with the
development of the proposed ACNGS site and five alternate sites, based upon
the findings of a reconnaissance-level study. A summary comparison of the
alternative sites with the ACNGS site is presented in Table 2.10 for major
fectupes of the terrestrial environment. A brief discussion follows of the
comparisons made and the conclusions reached.

2.4.1.1 Site Li-3

Onsite impacts for the Li-3 site would be less severe than those for the ACNGS
site. The Li-3 site is not located on a floodplain, whereas the ACNGS cooling
lake and associated structures occupy at least 2214 ha (5471 acres) of floodpiain.
Development of the Li-3 site would remove from production approximately .33 ha
{576 acres) of agricultural land that is .ot classified as prire farmlana the
proposed development at the ACNGS site would remove approximately 1994 ha

(4927 acres) of prime farmland.

Offsite impacts associated with developing the Li-3 site are considered to be
much more severe than offsite impacts for the ACNGS site. Construction of the
transmission corridors from the site to the existing HL&P transmission system
would require only 83% of the land needed for the ACNGS transmission line
corridors, but the Li-3 corridors would be routed through the bottomiand
hardwood forests asscciated with the Trinity River. The makeup and discharge
pipeline would affect an additional 22 ha (55 acres) of bottomland forest.

The construction of offsite transmission line and pipeline corridors has a
high potential for degrading the bottomland forest of the Trinity River, which
the staff considers an important acological area. Extensive mitigation
involving selective routing along existing corridors would be needed before
the corridors could be viewed as ecologically acceptable.

In comparison with the predicted impacts at Allens Creek, the staff finds that
the onsite terrestrial ecology and land-use impacts at Site Li-3 will be less
than at Allens Creek, but that the potential offsite impacts associated with
site Li-3 transmission corridor and pipeline routes are severe. No terrestrial
resources of simiiar high ecological value would be affected by siting at
Allens Creek. The staff concludes that the Allens Creek site is preferable to
site Li-3 from the standpoint of terrestrial ecology and iand use.

2.4.1.2 Site Je-3

Onsite impacts for the Je-3 site would generally be equivalent to those for
the ACNGS site (Table 2.10). Development of the Je-3 site with a saltwater
cooling pond would result in an estimated loss of 7% of the gross rice produc-
tion in Jefferson County and would require about 1900 ha (4695 acres) of prime
farmland compared with the 1994 ha (4927 acres) of prime farmland needed for
development of the ACNGS site. Since the entire Je-3 site is classified as a
special flood hazard area, the impact of developing this site would be similar
ta that of constructing the cooling lake on the floodplain at the ACNGS site.
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Table 2.10.

Comparison of alternative sites with the Allens Creek site
for terrestrial ecology and land use

Site
Li-3 Je3 Bz 1 Ma-3 sTP
Onsite impacts
Prime farmiand agricuiture + 0 + - +
7 loodplan + - - + +
Terresiriz! habitat 0 0 - 0 +
Endangered or threatened species 0 0 - 0 0
Cooling towers 0 - NA - NA
Oftsite impacts
Transmission line corridors - - - - +
Makaup and discharge pipelines - - - - -
Site preference Allens Allens Allens Allens sTP
Cresk Creek Crees Creek
Legend: +, less impact than at Allens Creek: 0. equivslent impact, —, greater irmpact

than at Allens Creek



If coo!ing towers were used at the Je-3 site, the amount of agricultural land
used fur the proposed facility would be greatly reduced. By analogy to studies
done for Blue Hills and P. H. Robinson nuclear power plants (Sect. 2.3.3.2),

it appears that effects of cooling~tower drift on surrounding cropland and
marshes would be restricted to areas close to the towers (i.e., within a
2.4-km radius). However, the possibility exists of long-term salinization of
poorly drained soils in the general vicinity of the site as well. These
long-term effects could possibly be mitigated by improving soil drainage in
affected areas.

Offsite impacts associated with the development of the Je-3 site are considered
to be much more severe than offsite impacts for the proposed ACNGS site. The
routing of the transmission line corridors from the Je-3 site would require
approximately the same amount of land area as would the corridors for ACNGS.
However, the corridors would potentially affect a number of important ecological
areas and would require extensive mitigation in the form of selective routing
to avoid these areas. Such mitigation could increase the length of the corri-
dors considerably. Pipeline construction would impact an additional 29 ha

(73 acres) of rangeland and marsh. However, the staff believes the area
disturbed for pipeline construction could be returned to its prior use after
construction.

The staff concludes that the agricultural impacts of the Je-3 site with a
cooling pond combined with potential impacts along the transmission line
corridors, are sufficiently great to conclude that Allens Creek is preferable.
Use of cooling towers at the Je-3 site is considered a viable alternative, and
would reduce the agricultural impacts. However, this option would not reduce
potential transmission line impacts. The staff concludes that from the stand-
point of terrestrial ecology and land use, Allens Creek is preferable to site
Je-3 with either a cooling pond or cooling towers.

2.4.1.3 Site Bz-1

when compared with the ACNGS site, development of the Bz-1 site poses signifi-
cantly greater onsite and offsite terrestrial impacts (Table 2.10). The staff
finds that the following major ecological problems exist with the Bz-1 site:
(1) the site is located on a barrier island which is sensitive to disturbance
and is subject to hurricane flooding; (2) the site supports well-preserved
wetlands which provide excellent waterfowl habitat; and (3) the routing of
transmission lines from the site to the existing HL&P transmission system
would cause maior disturbances to important wetlands north of the site.
Because of the:2 potentially severe problems, the staff concludes that Allens
Creek is ureferabie to the Bz-1 site from the standpoint of terrestriai ecology
and land use.

2.4.1.4 Site Ma-3

Terrestrial onsite impacts associated with the Ma-3 site would be generally
equivalent to those at the ACNGS site (Table 2.10). Although parts of the
Ma-3 site are located on the 100-year floodplain, less impact to floodplains
would occur than would be the case at the proposed site. “avelopment of the
Ma-3 site would affect an estimated 6% of the county's rice production and
approximately 913 ha (2256 acres) of prime farmland compared with 1994 ha
(4927 acres) of prime farmland at Allens Creek. Use of cooling towers at the
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Ma-3 site would reduce the impact on agricultural land but could result in

possible salt drift impacts on crops and other types of vegetation near the
site.

Offsite impacts of transmission lines and pipelines would be more severe for
the Ma-3 site than for the ACNGS site. Construction of transmission line
corridors for the Ma-3 site would require approximately 1.4 times as much land
as would the corridors for the ACNGS site. The Ma-3 corridors would be routed
through more areas that pose potential! ecological problems than is the case

for the ACNGS facility. The potential impacts of reducing freshwater input to
marshes south of the Ma-3 site and the disruption which would be caused by
construction of a pipeline corridor along the isthmus separating East Matagorda
Bay from Matagorda Bay could pose a threat to important waterfowl habitat,
alligator habitat, and wetland vegetation in that region.

On the basis of the considerations noted above, the staff concludes that from
the perspectives of land use and terrestrial ecology, Allens Creek is preferable
to the Ma-3 site with a saltwater cooling pond. If saltwater cooling towers
were used, the impact on county agriculture could be reduced, but the potential
problems associated with transmission lines and pipelines would still exist.

The effects of cooling-tower drift on the surrounding landscape are not certain
but would appear to be restricted to an area close to the plant. The staff
concludes that, the Ma-3 site with cooling towers is a practical alternative,
hut that Allens Creek remains preferable to the Ma-3 site.

2.4.1.5 Site STP

Construction of a third unit at STP would take about two percent of the land
required for constructing the ACNGS and its cooling lake (41 ha compared with
2315 ha). The land at STP used for a third unit has already been removed from
agricultural production, is preser’ly clearad, and contains little terrestrial
habitat. By comparison, development of the ACNGS facilities and lake would
remove approximately 2030 ha (5016 acres) of prime and unique farmland for at
least the lifetime of the plant. Although the staff has concludes that this
farmland has oniy average productivity and represents only a small fraction of
the total prime and unique farmland in Texas, the impact of removing such a
large acreage is clearly more severe than adding a third unit to STP. The
transmission lines for a third unit at STP would require only 66% of the land
area needed for the ACNGS lines and would parallel existing rights-of-way for
their entire length.

The staff finds that the total land commitment for adding a third unit at STP

is much less than for the proposed ACNGS facilities. Additionally, locating a
unit at STP would avoid the removal of a large area of prime and unique farmland
at the ACNGS site. The staff concludes that the STP site is preferable to the
ACNGS site from a land use and terrestrial ecology perspective.

2.4.2 Aquatic ecology anrd water use

Table 2.11 presents results of the staff's comparison of the aiternative sites
with the Allens Creek site for aquatic ecology and water use. The staff
comparison is based primarily on a gradient of preferability associated with
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Tab'e 2.11. Comparison of alternative sites with the Allens Creek siie
for aquatic ecology and water use

Site
R Li-3 Je-3 Bz Ma-3 STP

Impacts to onsite waterbodies + 0 - 0 +
Impacts to water quality - U - U -
Impacts to spawning or nursery gro.inds - U - U -
Impacts to feeding areas or migration routes -~ U - U -
Habitat sensitivity - - ~ -~ -
Habitat quality - - - ~ -
Impacts to “imgortant” aquatic biota’ - U - U -
impacts to threatened or endangered species 0 0 0 v 0
Frest vater flow - U + U -
Site x eference Allens Allens Allens Allens Allens

Creek Creek Creek Creek Creek

The foiiowing definition of “important” is taken from the J.S. Nuclear Regulatory Commission’s
Environmental Standard Review Pians, NUREG-0555:
For the purposes of these environmental reviews & species is “important” if a specific
causal link can be identified between the proposed project and the species and if one or
more of the following criteria applies: (a) the species is commercially or recreationally
valuable, (b) the species is threatened or endangered (Pub. Law 93-205, 87 Stat. 884), (c)
the species affects the well-being of some important species within criteria (a) or (b), or
(d} the species is critical to the structure and function of the ecological system or is a
biological indicator of radionuclides in the envircnment.
Legend: + less impact than at Allens Creek; 0, equivalent impact, —, greater impact than at Allens
Creek; U, uncertainty exists.
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the potential degradation ¢/ aquatic resources, either freshwater or marine.

The aquatic resources compared in this gradient are (1) estuaries and their
associated marshes, (2) rivers supporting prime fisheries, (3) rivers supporting
degraded fisheries, and (4) offshore Guif coast pelagic and benthic habitats.

Because of the high eccnomic value of marine finfish and shellfish resources
and their dependence upon an adequate guantity and quality of estuarine habitat
for critical life-stage development ,!® the least preferable habitats to disturd
are productive estuaries and their associated marshlands (freshwater :znd
brackish water marshes that supply detritus and nutrients to an estuary).
Compared to estuaries, freshwater fisheries are only slightly more desirable
recipients of power plant impacts. Because most large-river fisheries are
currently much degraded, quality river fisheries especially should be protected.

The remaining two aquatic resources in the gradient, degraded freshwater
habitats and offshore Gulf coast areas, are both more desirable recipients of
power plant impacts, but preference between them is less easily established.
Large rivers that have poor estuaries at their mouths and support a degraded
river fishery but have adequate flows for cooling-water withdrawal should be
acceptable for location of power plants. This is the situation for the Allens
Creek site on the Brazos River. In comparisocn, such river sites should be
more acceptable than power plant sites located along the ceast on farmland
(not on marsh land) which have Gulf coast offshore intake and discharge loca-
tions. The reasons are that (1) potential near shore Gulf impacts are rela-
tively unknown, (2) prime marine resources do exist in the near-shore area
(white shrimp spawning grounds, schools of small impingeable fish, croaker,
redfish, etc.), and (3) without extensive site-specific studies (additional
environmental sampling and analysis) the specific offshore intake and discharge
locations conservatively must be considered less acceptable.

The staff's comparisons for each alternative site are given below.
2.4.2.1 Site Li-3

Compared with the Brazos River fishery st the Allens Creek site, the existing
fishery in this area of the Trinity River is rated as both more productive and
more unique. Any impacts to this fishery are not replaceable by mitigation.
Additional freshwater consumption in the lower Trinity River could adversely
impact the tremendously productive Trinity Bay estuary. Because of the unique
river fishery, the quality of this river section, and the potential to adversely
affect a major estuary region, development of the Li-3 site is less preferable
than development of the Allens Creek site from the standpoint of aquatic

ecclogy and water use.

2.4.2.2 Site Je-3

Impacts associated with the Je-3 site would primarily result from a potential
decreased flow of freshwater to a productive estuary (the upper arm of East
Bay), and from entrainment/impingement impacts in the offshore Gulf environment.
Neither of these impacts can be quantified precisely on the basis of available
reconnaisance-level information. The staff has adopted a conservative approach
and, in consideration of the potential for impacts to saltwater species

(Sect. 2.4.2), considers that the patential low-level impacts at the A'lens
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Creek site, which are reasonably well quantified, will be less adverse than
the predicted impacts at site Je-3. The staff concludes that Allens Creek is
preferred to site Je-3 from the standpoint of aquatic ecology and water use.

2.4.2.3 Site Bz-1

Development of the Bz-1 site would iead to potential impacts on prime estuarine
nursery grounds for finfish and shellfish located in Christmas Bay. Additional
impacts would come from locating intake and discharge structures near a major
tidal pass, San Luis Pass. No impacts of this potentia! magnitude exist for
the Allens Creek site, and thus Allens Creek is preferred to the Bz-1 site

from the standpoint of agquatic ecology and water use.

2.4.2.4 Site 5ite Ma-3

Development of the Ma-3 site could potentially affect the East Matagorda Bay
estuary and would have offshore entrainment/impingement impacts. The eventual
impact of pipeline routing through the marshes aiong the western edge of East
Matagorda Bay cannot be predicted with any degree of assurance at this time.
However, the offshore area is known to have concenirations of spawning white
shrimp and good resources of redfish, croaker, and other valuable species,
leading to the conservative conclusion that aquatic ecology and water-use
impacts at this site would be more severe than the impacts predicted at the
Allens Creek site. On the basis of available reconnaisance-level information,
the staff concludes that the Allens reek site is preferable to site Ma-3 from
the standpoint of aquatic ecology and water use.

2.4.2.5 Site STP

Impacts at the STP site would result primarily from increased freshwater
consumption at the mouth of the Colorado River. Because freshwater flows are
considered to be the limiting natural resource for preservation and enhancement
of the tremendously productive estuaries at the mouth of the Colorado, any
additional consumptive use of fresh water in this area would be much less
acceptable than the impacts associated with fresh water consumption at the
Allens Creek site. If additional river water is pumped from the present
intake location, additional impacts at the STP site would include increased
impingement/entrainment mortalities on valuable marine resources present in
the river salt wedge. The staff concludes that Allens Creek is preferable to
the STP site from the standpoint of aquatic ecology and water use.

2.4.3 Socioeconomics

Table 2.12 presents results of the staff's comparison of the alternative sites
with the Allens Creek site for socioeconomics. The following are the staff's
comparissns for each alternative site.

2.4.3.1 Site Li-3
r—-————

The Li-3 site is judged to be equivalent to the Allens Creek site from a
socioeconomic standpoint. The Li-3 site would be accompanied by more available
nousing than the Allens Creek site, but substantial mitigation would be required
for the commuting road system. On all the other factors, the two sites would
have equivalent impacts.
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Tabie 2.12.

Allens Creek site for sccioeconomics

Site
i Li-3 Je-3 Bz-1 Ma-3 sTP

In-migration - + - = 2
Demoqaphy’ 0 + = + +
Housing + 0 0 0 0
Educaton 0 ¥ 0 0 0
Roads - 0 - 0 0
Fiscal 0 0 0 4] =
Site preference  Equal Je-3 Allens Equal Allens

Creek Creek

? Assuming that no workers on STP 1 and 2 remain in the
area to work on a third unit at STP or on Ma-3.

OThis takes into account the compatibility of a nuclear
power plant with present and emerging land use an¢ popula-
tion growth patterns.

Legend: +, less impact than at Allens Creek; 0, equivalent
impact; —, greater impact than at Allens Creek.
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2.4.3.2 Site Je-3

From a socioeconomic standpoint, the Je-3 site is judged preferable to the
Allens Creek site, primarily because of the very small in-migrating construc-
tion work force (which impacts education and housing). Additionally,
construction of a nuclear power plant should not affect present and emerging
land-use development and population growth patterns, and the commuting system
is judged equivalent to the one for the Allens Creek site. Fiscal impacts
should be beneficial and help eastern Chambers County to develop its infra-
structure. There may be some jurisdictional mismatches between plant-related
costs and benefits for Chambers County, which would receive the bulk of the
property tax payments, and Je*ferson County, which would probably attract some
in-migrants. The Beaumont-Port Arthur Standard Metropolitan Statistical Area
should not be greatly affected by the level of in-migration anticipated.

2.4.3.3 Site Bz-]

From the standpoint of socioeconomics, the Allens Creek site is judged prefer-
able to site Bz-1. Despite the advantages of site Bz-1 in terms of potentially
available housing and fiscal equity, the large in-migrating and commuting
construction labor force would have an adverse impact on present land-use
patterns and the capacity of the local road system.

2.4.3.4 Site Ma-3

The staff finds site Ma-3 to be equivalent to the Allens Creek site from the
standpoint of socioeconomics (Table 2.12). However, if the construction of
Ma-3 could be coordinated with the completion of the current construction
activity at STP, site Ma-3 would be preferable. The preferability would arise
from the following factors:

1. The construction iabor force would be more permanent and thereby stabilize
population growth patterns.

- Because of past experience the affected jurisdictions would be able to
plan better for growth.

However, as previsusly noted, the staff cannot place a high degree of probabil-
ity on this asavantageous phasing of construction activity, nor is the staff
able to estimate the number of construction workers that would elect to remain
in the Bay City area in anticipation of future employment at a possible Ma-3
site. Therefore, the staff concludes that site Ma-3 can be judged as no more
than equivalent to Allens Creek from the -tandpoint of socioeconomics.

2.4.3.5 Site STP

The staff finds that the Allens Creek site is preferable to site STP from the
standpoint of socioeconomics (Table 2.1?). This conclusion is based on the
assumption that construction currently in progress at STP will have been
completed and the construction workers dispersed before the initiation of
constru-tion of a third unit. However, even if this cons’ruction activity
could be properly phased, the staff judges that site STP woula still be no
more than equivalent to the Allens Creek site. This conclusion is based on
the significant adverse fiscal impact associated with construction activities
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at STP vs the areas in which these construction workers reside. This situation
would be further exacerbated if a third unit were to be constructed at STP.

2.5 CONCLUSIONS

Table 2.12 summarizes the major environmental impacts for the alternative
sites considered and presents the staff conclusions as to environmental
preferability of these sites with respect to Allens Creek. Based on the
reconnaissance-level information used in this assessment, and taking into
account all of the terrestrial ecology and land use aquatic ecology 2nd water
use, and socioeconomics factors as summarized in Tables 2.10, 2.1), and 2.12,
the staff concludes that none of the sites considered are environmentally
preferable to the Allens Creek site.

Liberty County (Li-3)

Allens Creek was rated as preferable to the Li-3 site for the impact categories
of terrestrial ecology and land use, and aquatic ecology and water use. The
sites were rated 2s equivalent (no preference) for socioceconomics. The predicted
impacts to terrestrial and aquatic ecology are more severe for the Li-3 site

than for Allens Creek, and on this basis the staff has rated Allens Creek as
environmentally preferable to site Li-3.

Jefferson County (Je-3)

Allens Creek was rated as preferable to the Je-3 site for the impact categories
of terrestrial ecology and land use, and aquatic ecology and water use.

Site Je-3 was rated as preferable to Allens Creek for socioeconomics. The
staff considers the terrestrial and aquatic impacts predicted for site Je-3 to
be of overriding environmental consideration, and further notes that no
significant adverse socioeconomic impacts have been predicted for the Allens
Creek site. The staff has rated Allens Creek as environmentally preferable to
site Je-3.

Follets Island (Bz-1)

Allens Creek was raired as preferable to the Bz-1 site for all impact categories
considered. Because of potentially significant adverse environmental impacts
to terrestrial ecology and land use, licensing a power plant at site Bz-1 may
prove to be extremely difficult. Accordingly, the staff has rated Allens

Creek as environmental!y preferable to site Bz-1.

Matagorda County (Ma-3)

Allens Creek was rated as preferable to site Ma-3 for the impact categories of
terrestrial ecology and land use, and aquatic ecology and water use. Thre

sites were rated as equivalent for socioeconomics. On the basis of the pred cted
impacts to terrestrial and aquatic resources, the staff has concluded that the
Allens Creek site is envircnmentally preferable to site Ma-3. ne staff has

also considered the possibility that construction schedules would be such that
construction at site Ma-3 could be phased intc completion of cConstruction
activities at STP. Under these circumstances, Ma-3 would be judged pre erable

to Allens Creek from the standpoint of socioeconomics. Even if this were to

e the case, the staff is of the opinion that the terrestrial and aquatic

2-66



L9-2

Table 2.13. Major environmental impacts for the alternate sites and the Allens Creek site

Site

Terrestrial ecology
and land use

ACNGS

-3

Je3

Bz 1

STP

2072 ha of Brazos River flood
plain to be used for cooling
lake. 2030 ha of prime and
umque farmiland to be used,
treasmission line will cross
habitat of the endangered
Attwater's prainie chicken.

Transmission line will cross
ecologically important
Trinity Rive floodplain;
pipeline will potentially
affect Tanner Bayou

1904 ha of prime farmland
located on 100-year flood-
plain to be used, trans-
mission lines will cross
important natural and wild-
life areas.

Excellent wetland, wildlife
habitat will be destroyed or
disturbed on site; high risk
of flooding, transmission
lines must cross important
wetland and wildlife areas.

913 ha of prime farmland
located partly on 100-year
loodplain will be used;
pipeline will cross impor-
tant wetlands and waterfowl
habitat; transmission lines
have potential of affecting
several natural areas.

N~ major impacts anticipated.

Agquatic ecology
and water use

Loss of small ephemeral stream; replace-
ment by large cooling reservoir, little
impact expected in degraded river fishery
or in poor estuary at mouth of Brazos
River

Water consumption impacts could
affect productive downstream

Trinity Bay estuary, impacts on
productive Trinity River fishery

are probable and cannot be mitigated.

Satential water consumption impacts
on East Bay estuary. entrainment/
impingement impacts on Gult of
Mex.co fisheries may occur.

Important nursery habitat on site to be
destroyed or disturbed. adverse impacts
an Christmas Bay estuary are likely.
intake/...scharge location near major
tidal pass could adversely impact
migrating marine organisms.

Pipeline will cross important nursery
habitat at west end of East Matagorda
Bay estuary, adverse impacts are
probable uniess disturbance is
mitigated impingement/entrainment
impacts or: white shrimp spawning
grounds and on recreational fishery
are possible

Additional fresh water consumption
would be in direct conflict with on-
going plans to enhance the N agorda
Bay estuary. increased entrainment/
impingement impacts on estuarine or-
ganisms in river salt wedge would occur.

Socioeconomics

Increass in local tax base: shift in
geographic patiern of suburban
Houston residential development,

Adverse but mitigable impacts on
commuting road system and local
traffic; increase in local tax base

No major impacts anticipated.

Adverse impacts on recreational
land use on Follet’s Island, adverse
impacts on commuting road system
and local trafic.

Temporary exhaustion of ho.sing
market; major increase in local tax
base, particularly in the Bay City
Independent School District

Temporary exhaust.on of r Husing
market; increase in local tax base,
particularly in the Palacios School
District

Comparison with
Allens Creek

Reference

Not preferable

Not preferable

Not preferable

Not preferable

Not preferable



impacts associated with site Ma-3 would be of overriding consideration, and
that Allens Creek would still be judged as environmentally preferable.

Scuth Texas Project (5TP)

Allens Creek was rated as preferable to STP for aguatic ecology and water use,
and for socioeconomics, while STP was rated as preferable to Allens Creek for
terrestrial ecology and land use. The staff remains concerned that the potential
impacts to aquatic resources (both freshwater and marine) described in

Sect. 2.3.6.2 would be significant and would affect aquatic ecosystems of more
importance than those potentially affected at the Allens Creek site. The
staff also notes that operation of three units at the STP site may not meet
the mixing zone limitations imposed by Texas water quality standards for
discharges from the cooling pond and tnat the existing makeup-water pumping
limitations would probably have to be relaxed (FES Supplement, Sect. S5.9.2).
Also, construction at STP would further extend the fiscal burden of Bay City.
This community would probably continue to provide services to in-migrating
construction workers without sufiicient new tax income to piy for them. For
these reasons, the staff has reconfirmed the first FES Supplement conclusions
that Allens Creek is environmentally preferable to STP.

In conclusion, the five candidate alternative sites evaluated by the staff are
potentially licensable, but no site displays a combinatior of environmental
costs and benefits that would lead the staff to conclude that the alternative
site is environmentally pre erable to the Allens Creek site. Of the sites
considered, site Bz-1 would be the most difficult to license because of potential
major adverse impacts to terrestrial ecology and land use. These impacts

could be mitigated to some extent by site relocation, but the staff believes
that for the Gulf coast zrea under consideration it is probable that no plant
located on the Gulf coast and using once-through saltwater ccoling could be
found environmentally preferable to the Allens (reek :ite-plant combination.
Finally, the staff has reconfirmed the FES Supplement conclusion that an
appropriately conditioned construction p.rmit should be issued for the ACNGS.
Having found the Allens Creek site to be an acceptable nuclear power plant
site, and having found none of the alternati.e sites t» be environmentally
preferable, the staff concludes that none of the alteriative sites is cbviously
superior to Allens Creek.
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5. ANALYSIS OF REACTOR PRESSURE VESSEL TRANSPORTATION

3.1 EACKGROUND
3.1.1 Introductio:

On March 12, 1979, the applicant announced plans to bring the reactor pressure
vessel to the Allens Creek site via a combination of barge and overland (highway)
transportation.! In an Order dated March 30, 1979, the Atomic Safety and
Licensing Board for the Allens Creek project directed that evidence be heard

on the following subjects:

| 1R Whether barging of the reactor pressure vessel and other items on the San
Bernard River will require dredging or channeling and the environmental
e “ects thereof;

2. Environmental impacts of the movement of the reactor pressure vessel and
other items on a barge up ‘he San Bernard River;

3. Environmental impacts of the construction of the barge unloading facility,
includirg any attendant .iredging; and

4, Environmental impacts of the overland transportation of the reactor
pressure vessel and other items from the barge unloading facility te the
Walii: site

The staff initiated its investigatior of potential impacts resuiting ‘rom

these transportation mod:, after being advised of the applicant’s plars.
Information has been obt ined to permit staff conclusions with respect to

barge transportation up the San Bernard River and an assessment of the impacts
of constructing the barge landing slip and of overland transport of the reactor
pressure vessel from that point to the Allens Creek site. The staff visited
the proposed barge unloading site and surveyed the proposed overland transpor-
tation route on November 29-3C 197¢ and on November 13, 1980.

3.1.2 Description of proposed transporta? cn

3.1.2.1 Barge transportation

The reactor pressure vessel will be transported by barge from the manufacturer's
loading facility to an unloading point approximately 42 km (26 miles) up the
San Bernard River. An unloading facility will be constructed on the east bank
of the river at that point, just downstream from the Farm-to-Market Road 522
(FM-522) bridge. The applicant reports that the barge will displace about

2.4 m (8 ft) of water when loaded with the reactor pressure vessel.? The San
Bernard R:ver channel, a Federally developed project maintained by the Corps
of Engineers, is 30 m wide by 2.’ m deep (100 ft wide by 9 ft deep), and
extends from the confluence of the San Bernard River and the Gulf ]ntracoastal
Waterway to the proposed unloading point.® Three bridges cross th $ portion
of the San Bernard River. Two highway “ricge., at River Miles 11.1 and 17.3,
are fixed-span structures with nominal 34 m (110 ft) horizontal and 14 m

(45 ft) vertical clearances. The third bridge, at River Mile 20.7, is a «=ing
span railroad bridge with a 15 m (50 ft) horizontal clearance.*
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3.1.2.2 Overland transport

The proposed overland transportation route from the barge unloading point to
the Allens Creek site is shown in Fig. 3.1. Details of the 92 km (57-mile)
route are as follows:®

8.2 ka (5.1 miles) FM 522 te State Highway 36;
34.4 km (21.4 miles) State Highway 36 through
west Columbia, Damon, and Guy
to FM 360;
14.6 km (9.1 miles) FM 360 through Needvills to
.S, Highway 59;
1.1 km (0.7 miles) U.S. 59 to FM 1875,
7.6 km (4.7 miles) FM 1875 to U.S. Highway 90A;
1.9 km (1.2 miles) U.S. Highway 90A to FM 1952;
15.4 km (9.6 miles) FM 1952 to State Highway 36; and
8.4 km (5.2 miles) State Highway 36 through Waliis

to the Allens Creek site,

At least one bridge along thic route (the Varner Creek crossing, just north of
West Columbia) will be bypassed. Traffiz control during the estimated 12 days
required to transport the reactor pressure vessel from the barge unloading
noint to the Allens Creek site will be handled by the Brazoria, Fort Bend, and
Aust~ County sheriffs' departments in conjuncticn with the Texas Highway
Department.® Traffic signals and individual power and telephone lines in
rural areas will be removed and replaced as needed during the course of the
transportation operation. Al other lines are expected to be raised prior to
the transport operation to permit passage of the reactor pressure vessel.®

3.2 ANALYSIS OF TRANSPORTATION IMPACTS

3.2.1 Barge transit impacts to the San Bernard River

The applicant has reported contacts with the Galveston District Office of the
Corps of Engineers indicating that the San Bernard River Channel is surveyed
approximately every year.? These surveys indicate that the rate of shoaling
in the channel has been minimal. The last major redredging of the channel
occurred in 1973 on selected reaches of the river (River Miles 0.0-0.76,
17.5-17.7, 22.8-23.5, and 25.0-26.0). However, more frequent dredging is
required at the river mouth, and the stretch between River Miles U.0 and 0.76
was redredged in June 1977. Minimum depths range from 2.4 to 3.0 m (8 to

10 ft) for the middle half of the channel, as recorded during the most recent
survey, in April, 1978. Surveys are based on (orps of Engineers mean low tide
datum, which is approximately 0.5 = (1.5 ft) below mean sea level datum. In
independent contacts with the Galveston District Office,? the staff was informed
that the channel is dredged 30 m wide by 2.7 m deep (100 ft wide by 9 ft deep)
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at mean lower water reference to a point between River Miles 26 and 27.
Dredging in the San Bernard River is yearly, and no snags have been encountered.

The applicant has reported that the loaded barge will displace about 2.4 m

(8 ft) of water when loaded. The staff believes that this displacement is
consistent with the 9.5 x 10% kg (1052 short ton) shipping weight of the
reactor pressure vessel loaded on a barge of appropriate dimensions (about 200
ft. long by about 50 ft. wide).2'78

Information obtained during the site visit reveals that barge traffic on the
San Bernard River is not infrequent, and that pilots experience no difficulties
in transiting the river. Most of the barge traffic appears to be between
River Mile 0.0 and docking facilities at River Mile 20.7 in the vicinity of

the railrcad swing bridge. However, a barge loading slip is maintained just
across the river from the site of the proposed barge landing slip. The appli-
cant reports that this slip could not be used because the FM 522 bridge, which
extends across the river, could not support the load of the reactor pressure
vessel and overland transporter, and that reinforcement of the bridge is
impractical.

It is the staff's opinion that the Corps of Engineers maintains the San Bernard
River Channel at sufficient width and depth to permit barge transportation of
the reactor pressure vesse! to the proposed unloading point without additional
dredging or other channel modification. Further, no unique impacts to the
river resulting from passage of the barge up the river are expected. Such
impacts would be similar to those resulting from other barge traffic on the
river, and there is no indication that this traffic has affected any element

of the river system.

3.2.2 Impacts of unloading facility construction

3.2.2.1 Site description

The site of the proposed barge unloading facility is in Brazoria County,

Texas, approximately 3.5 km north-northeast of Sweeny and 6.0 km south-southwest
of West Columbia (Fig. 3.2). The proposed facility would occupy a 3.2-tectare
site on the east bank of the San Bernard River (River Mile 26). Farm-to-Mariet
Road 522 (FM-522) runs along the western boundary of the site.

The topography of the site is relatively flat, with twc poorly drained
depressions connected to the river by a recently constructed drainage ditch.
The soils are Asa silty clay loams (Soil Conservation Service 1979) and are
classified by the Soil Conservation Service as prime farmland soils.

The vegetation on the site is a fluvial woodland dominated by pecan trees
(Carya illinoensis), with sycamore (Plantanus occidentalis) prevalent along
the river banks. The most conspicuous features of the understory are the high
percentage of cxposed sandy soil and the abundant growth of paimetto (Sabal
minor). Sedges occur along the margins of the wet, shallow depressions, and
grasses are found in the more open areas of the site. Little evidence of
wildlife activity was observed during the site visit made by the staff or the
survey done by the applicant.®
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3.2.2.2 Iwpacts to terrestrial ecology

The applicant has describes barge s!ip construction in his envircnmenta)
assessment. * Construction of the temporary barge slip will begin about seven
months prior to the scheduled use of the facility.® Approximately 1.4 hectares
of the 3.2 hectare site will be cleared to provide an access road, the work

area for the barge s’ ip, and a storage area and sedimentation pond for excavated
sateriais. An estimated 11,500 2° of clay and silty sand wil) be excavated

ang dredged. All excavated materials will dDe stored at the site (Fig. 3.3

and will be used for restoring the barge slip area after the reactor pressure
vesse! has been transported. Plans for controlling erosion include construction
of sedisent ponds for saturated saterials, stadilization of the sizpes of the
evacuated saterials by seeding with grass as needed, and use of rigrap aggregate
to line the sidewallis, endwalls, and dottom of the barge slip.

Clearing and construction will destroy at least 1.4 hectares of fluvial woodlangs
and associated riverdank haditat. Two sha'low, man-made wetlands w1l also

be destroyed or disturbed. Fluvial woodlands ang wetlands are generally
considered to have high ecclogical value and provide exce!lent wildlife

hadbitat ¥'10°11212 The relatively small area that will be affected and the
teaporary nature of the facility, however, shoulc minimize the magnitude of

the impacts to the site. The appliicant plans to restore the site by using the
stockpiled materials to refill the barge slip and then reseed the area

Endangered species listed by the U.S. Fish and wildlife Service (USFWS) (45 FR
33768, May 20, 1580) that msay occur in the area of the barge slip include the
balc eagle (Haliaeetus hecocggn‘_gius) and the arctic peregrine falcen (Falce
peregrinus tundrius). Bald eagies are frequently sighted in Brazeria County'?®
and are known to nest there.'' These birds nest in large, isolated trees such
as pecans, sycamores, Or Cypress near open water bodies such as rivers or
lakes. !5 The pecar and sycamore trees on the proposed site are not particularly
large and do not occur as isclated individuals. WMo evidence of eagle nests
was observed by the NRC staff or the applicant, and it is unlikely that the
proposed barge facility would have a significant effect on bald eagle popula-
tions in this region.

Arctic peregrine faicons migrate through the Texas Gulf Coast region aurin?
the fall on their way to wintering areas in Central and South America. '®*!
Although it is possible that falcons may occasicmally occur in the vicinity of
the proposed site for short periods of time, it is unlikely that they sake any
more than a casual use of the site. The cdisturdance of a part of the existing
woodland for a temporary barge facility shouid therefore have little, if

any, impact on this species of falcon.

The American alligator (Alligator mississippiensis) is Tisted as a threatened
species by the USFWS in the coasta’ region of Texas.'® large numbers of
aliigaters occur in Brazoria County,'® and they may be found along the Sam
Bernard River. No evidence of alligator activily was observed by the staft or
the applicant during their inspections of the site. The louisiana wilk snake
(i ampropeltis triangulue amaura), a state-protected, nongame species, !’ could
also occur in the vicinity of the site

in the basis 2* informalion provided by the applicant's February survey of the
site, it appesrs uniikely that any endangered, threatered, or state-protected
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species utilizing terrestrial habitat would be affected by construction of the
proposed barge unloading facility However, since the site was surveyed
during a time of year when there is only & limited possibility of observing
the species of concern, the staff requires the applicant to make cownfirmatory
studies of the site before initiating any construction-related activities.
These additional studies should be undertaken in consultation with the USFWS,
the Texas Parks and Wildlife Department and the NRC staff.

In compliance with Section 7(c) of the Endangered Species Act Amendments of
1978 (P.L. 95-632, November 10, 1978), the U.S. Fish and Wildlife Service has
been contacted for any additional information on Federally-listed endangered
or threatened species. The results of this inquiry and any further assessment
or consultation required by the USFWS will be included as part of the Final
Second Supplement to the FES.

In summary, the information presently available indicates that impacts caused
by construction of the barge facility to terrestrial ecology, including impacts
on encangered or threatened species utilizing terrestrial nabitat, would be
minor.

3.2.2.3 Impacts to aquatic ecology

The San Bernard River is free flowing and void of major impoundments. but a
small dam is located slightly upstream of the proposed site for the landing
slip. The river originates in the Coastal Plains and flows southeastward to
its confluence with the Gulf Intracoastal Waterway. No endangered and threat-
ened species have been identified as occurring in the river, as determined
from the U.S. Fish and Wildlife stream evaluation.® The Texas Department of
Water Resources, formerly the Texas Water Development Board, in its 1976 Texas
Water Quality Standards, has declared the river's desirable uses to include
recreation and fish and wildlife propagation.3

The principal impacts to aquatic ecology are expected to occur as a result of
dredging in the San Bernard River to connect the maintained channe! to the
barge landing slip. Other impacts can result from operations involving
excavation for the landing slip, and disposal of the material dredged from the
river bottom. However, the staff believes that these impacts to aquatic
species and to downstream water users will be of short duration and will be
reversible. 29

3.2.2.4 Impacts to historical and archeological resources

The applicant commissioned an archeological survey of the proposed barge
landing site?! by the Texas Archeological Survey Team of the University of
Texas at Austin. The field survey discovered no historic or prehistoric
cultural remains within the project area and recommended no further arche-
ological investigation. On the basis of this evaluation, the State Historic
Preservation Officer has concluded that construction activities at the proposed
site should not affect sites on the National Register of Historic Places nor
any site presently in the process of submission to the National Register
(Appendix C of this Supplement). One site in the area (the Sweeny Plantation)
has been nominated for inclusion in the National Register of Historic Places.
This site, however K is located on the west bank of the San Bernard River and
will not be affected by the proposed project.®
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3.2.3 Impacts of overland transportation

The propesed transportation route for the reactor pressure vessel extends
approximately 92 km® from the barge unloading site to the Allens Creek site
(Fig. 3.1). The route follows existing roads for its entire length, passing
mainly through relatively flat agricultural land.

From the barge unloading facility, the route runs north-northeast along FM 522
to State Highway 36 at West Columbia, a distance of 8.7 km. This section of
the route is narrow, with numerous fairly sharp curves. Sevnral large live oak
trees {Quercus virginiana) along this segment of the route will have to be
removed or severely trimmed to allow passage of the reactor pressure vessel.

At the junction of State Highway 36, the route turns north-northwest through
West Columbia and follows the State Highway to Needville,K a distance of 34.4
km. Several oil fields occur along this segment of the route, which is flat
and used mainly as pasture or cropland. About 9.5 km north-northwest of West
Columbia, the route crosses East Varner Creek over a bridge which the applicant
has determined will not support the weight of the transporter. A temporary
bypass of this bridge will be constructed within the highway right-of-way,
using steel culverts and fill as needed.® This construction will temporarily
disturb the creek and existing roadside vegetation, and one large, partially
destroyed live oak tree will be removed. Impacts to the creek and its immediate
surroundings should be minimal, and the applicant plans to remove the fill and
culvert immediately after the crossing has been used.

At Needville, the route follows FM 360 to Highway 59, a distance of 14.7 km.
Several large trees in the village of Needville may require trimming to permit
passage of the transporter. The route crosses one ra.lroad at Needville and
another near the junction of FM 360 and Highway 59.

The route follows Highway 59 for 1.1 km to FM 1875, where it again turns
northwest. The applicant plans te avoid traffic delays on heavily-traveled
routes such as Highway 59 by developing detours and utilizing traffic control
personnel at strategic points.® A railroad crossing exists near the junction
of Highway 59 and FM 1875.

The route follows FM 1875 for 7.6 km to U.S. Highway 90A west of Rosenburg.
This portion of the route is a relatively narrow, paved road with numerous
curves and narrow shoulders. At U.S. Highway 90A, the route turns west for
1.9 km and then turns northwest again at FM 1952. Detours and traffic control
will be used to avoid major traffic problems on U.S. Highway 90A.

The transporter will travel 15.5 km along FM 1952 to Wallis. This portion of
the route is similar to that of FM 1875. At Wallis, the route follows State
Highway 36 northwest to the Allens Creek site, a distance of 8.4 km. A steep
railroad crossing separates the site from State Highway 36. The applicant
plans to construct temporary ramps of aggregate fill for making this crossing.

Numerous overhead power and telephone lines cross the proposed overland route.
Many of these will need to be raised or disconnected prior to passage of the
transporter. The applicant anticipates that disruption of service will be
less than one hour in rural areas and can be avoided for population center -.



Transporter movement will result in minor impacts, including trimming of trees
along the overiand route, temporary disturbance to a small creek and highway
right-of-way, and short-term disruption of telephone and power service.
Disruption of normal traffic patterns will be unavoidable, but careful planning
should prevent any serious problem developing. tmergency vehicles can be
stationed o either side of the reactor presrure vessel for transportation
segments where passage around the reactor pressure vessel is impossible due to
the narrowness of the pavement or the inadequacy of road shoulders.

3.3 STAFF CONCLUSIONS

Based on reconnaissance-level intormation, the staff has assessed the potential
environmental impacts of the appiicant's proposal to transport the reactor
pressure vessel from the San Bernard River to the Allens Creek site. The
staff considered the impacts associated with (1) barge transportation up the
San Bernard River, (2) construction and operation of the barge unloading
facility, and (3) overland transportation to the Allens Creek site. Con:zider-
ation was also given to alternative transportation routes. The staff's conclu-
sions are:

The San Bernard River Channe! is maintained at an adequate width and depth to
accommodate barge transportation of the reactor pressure vessel. There will
be no unique impacts to the San Bernard River as a result of barge transpor-
tation from the river's confluence with the Gulf Intracoastal Waterway to the
barge landing slip site, other than those impacts normally associated with
barge transport up this river.

Dredging operations, which are required to connect the landing slip to the
maintained San Bernard Qiver channel, will result in l_.calized impacts to
aquatic biota and water quality. These impacts, however, are expected to be
minor and of short duration.

Development of the barge unloading facility will result in the clearing of at
least 1.4 ha of land including some fluvial woodlands. Impacts on endangered,
threatened, and state-protected species appear to be minor, but the applicant

will be required to do a more extensive field study to determine the potential
presence of these speciet on the proposed site before initiating any construction-
related activities there.

Impacts of the overland transportation of the reactor pressure vessel will
result from construction and later removal of a bypass for the East Varner
Creek bridge on State Highway 36; remova! of overhead obstructions for proper
vertical clearance; and possible traffic congestion due to the slow moving
caravan. Installation and removal of culverts at the Varner Creek bypass will
result in increased turbidity for a short period of time but should not adversely
affect local aquetic habitat. The streambed disturbed during these operations
will be restored. The entire overland route is crossed by large numbers of
utility lines which must be raised or removed and replaced to permit transit
of the loaded transporter. Impacts to these utility users will depend on the
number of lines that can be relocated prior to passage of the transporter and
can be mitigated by early relocation of a maximum number of lines and by
minimizing the amount of time required for removal and replacement of individ-
ual lines. Mature trees a'ong par.s of FM 522 will have to be trimmed but the
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aesthetic impact should be minor. Impacts to normal traffic patterns are
expected, but can be minimized by careful planning and coordination with law
enforcement and traffic control oificials. In addition to preplanning to
limit the duration of these impacts, the applicant wi’l limit the number of
persons impacted by choice of route segments to avoid cities, towns, and
heavily traveled highways. The staff believes that with these mitigation
measures, the impacts taken as a whole will not be adverce.

Alternative routings tc that proposed were also con.idered by the applicant.
Other routings appear to be viable, but would not result in significantly less
environmental impacts. The staff is of the opinien that the applicant has
made a reasonable choice for transporting the reactor pressure vessel to the
Allens Creek site.

In summary, the staff concludes that impacts associated with the proposed
method of reactor pressure vessel transportation, including construction and
operation of the barge landing slip, will be minor ind of short duration.
Additionally, the staff finds that the proposed method of reactor pressure
vessel transportation will have no significant environmental impacts that
would affect the staff's previous weighing of environmer*ai benefits and costs
for the Allens Creek Nuclear Generating Station Unit No. 1, and that alterna-
tives to the proposed method would not result in a significant reduction in
those impacts.

2-11



10.

11.

12.

13.

REFERENCES FOR SECTION 3

Lette-~, J. G. Cooeland, Baker & Botts, to S. J. Wolfe, E. L. Cheatum and
G. A. Linenberger, March 12, 1979.

Houston Lighting and Power Company, "Applicant's Answers to Hinderstein's
Second Set of Interrogatories and Requests for Procuction of Documents,"
April 17, 1979.

Letter, W. F. McGuire, HL&P, to R. W. Froelich, USNRC, May 17, 1979.

Telephone conversation, Mr. Haynes, New Orleans Coast Guard office, and
R. Codell, USNRC, October 1979.

Letter, W. F. McGuire, HLAP, to R. W. Froelirh, USNRC, October 2%, 1979.

Telephone conversation, Mr. Bissel, Galveston Jistrict Office, C~rps of
Engineers, and R. Codell, USNRC, October 1979.

Houston Lighting and Power Company, "Houston Lighting and Power Company's
Response to Tex PIRG's Fifth Set of Interrogatories," November 2€, 1979.

Dames and Moore. Report: Environmental Assessment and Responses to Nk
Questions; Transportation of the Reactor Pressure Vessel (RPV), Allens
Creek Nuclear Generating Station. Prepared for Houston Lighting and
Power Company, March 1980.

Odum, E. P. Opening address: Ecological Importance of the Riparian Zone.
IN: R. P. Johns_n and J. F. McCormick (eds.). ~froceedings of the symposium
TStrategies for Protection and Management of Floodplain Wet! nds and

other Riparian Ecosysters," held December 11-13, 1978. USDA Forest

Service, Gen. Tech. Rep. WO0-12.

Jahn, L. R. Values of Riparian Habitals to Natural Ecosys .ems. IN: R. R.
Johnson and J. F. McCormick (eds.). Proceedings of the symposium "Strategies
for Protection and Management of Floodplain Wetlands and other Riparian
Ecosystems," held December 11-12, 1978. USDA Forest Service, Gen. Tech.

Rep. WO-12.

Carothers, S. W. Importance, Preservation and Management of Riparian
Hatitat: an Overview. IN: Proceedings »f the symposium "Importance,
Preservaticn and Manageme. .t ot Riparian Habitat." USDA Forest Service,
Gen. Tech. Rep. RM-43. July 9, 1977.

Glasgow, L. L. and R. E. Noble. The Importance of Bottomland Hardwoods to
Wildlife. Symposium on Southeastern Hardwoods, Proceedings, 1971.
Dothan, Alabama.

Smith, J. C. Bal’d Eagle-Osprey Survey. Job Performance Rcport, Nongame
Wildlife Investigations, Job No. 30. Texas Parks and Wildiife Department,
Austin, Texas, August 31, 1976.

3-12



14.

15.

16.

M.

18.

19.

20.

21.

Smith, J. C. Bald Eagle-Osprey Suivey. Jot Performance Report, Nongame
Wildlife Investigations, Job No. 30. Texas Parks and Wildlife Department,
Austin, Texas, December 51, 1979.

Texas Parks and Wildlife Department (TPWD). Regulations for taking,
possessing, and transporting protected nongame species. 127.70.12.001-.008.
Austin, Texas, July 18, 1977.

Rogers, R. R. and G. Hunt. Peregrines on South Padre Island: Recent

Years. IN: J. R. Murphy, C. M. White, and B. E. Harrell (eds.). Population
States of Rapters. Proceedings of the Conference on Raptor Conservation
Techniques, March 22-24, 1973. Raptor Research Foundation, Inc., Vermillion,
S.D. Raptor Resort No. 3.

Enderson, J. H. Coastal Migratory Data as Population indices for the
Peregrine Falcon, pp. 275-278. IN: J. J. Hickey (ed.) Peregrine Falcon
Populations: Their Biology and Decline. Univ. of Wisc. Press, Madison,
Wisc. 1969.

U.S. Fish and Wildlife Service (USFWS), "Reclassification of American
Alligator to Threatened States in Certain Parts of its Range," Fed. Reg.
42(6): 2071-2077, January 10, 1977.

Smith, J. C. American Alligator Study Job Performance Report, Nongame
Wildlife Investigations, Job No. 60. Texas Parks and Wildlife Department,
Austin, Texas, December 12, 1975.

toar, J. M., L. L. Dye, R. R. Turner, and S. G. Hildebrand (1980), "Analysis
of Environmental Issues Related to Small Scale Hydroelectric Development,
Part 1, Dredging. ORNL/TM-7228, Oak Ridge National Laboratory, Oak

Ridge, Tennessee.

Letter, W. F. McGuire, HL&P, to Truett Latimer, State Historic Preservation
Officer, Texas Historical Commission, December 17, 1979.

3-13



Appendix A
COMMENTS

(Reserved for comments on Draft Supplement No. 2 to the
Final Environmental Statement)



Appendix B

LETTERS FROM THE U.S. SOIL CONSERVATION SERVICE DESCRIBING THE
PRESENCE OF PRIME OR UNIQUE FARMLAND
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

P. 0. Box 391
Liberty, Texas 77575

June 27, 1979

Dr. Robert M. Reed
Environmental Sciences Division
Oak Ridge National Laboratory
Post Office Box X

Oak Ridge, Tennessee 37830

Dear Dr. Reed:

I am enclosing photo copies of soils survey for the alternate
site in Liberty County, Texas.

Also, you requeste percentage of the area that is prime and/or
unique farmland. None of the soils in the area are prime and/or
unique at the present time; however, if drained, the Beaumont (1),
Morey (7) and Aris (22) would be prime. They comprise about 22 per-
ceat of the site.

If further information is needed, please do not hesitate to ask.

Sincerely,

/ X

Thomas P. Smith, II
District Conservationist



SUBIECT

TO

UNITER STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

855 leH 10 Southy Room 135
Beaumont, Texas 77701

IMePrime Farmland Acreage Estimates DATE: May 18, 1979

Mr. Robert M, Reed

Dear Mr, Reed:

The information you requested concevning prime land in Jefferson and
Chambers Countiesy in the site JE=] section is as requested, Approxe
imately 5,900 acres is involved in the area outlineds In the JE.3
section, approximately 5,800 acres is considered prime agricultural
lande This area breaks down in the following soils grouping:

85% Beaumont C

14% Morey 5il

1% Waller S

This being prime land because drainage has been installed, and is
presently being used as irrigated farm lands, predominately in rice.

Approximately 69 acres of land is in what is called the White Ranch
Reservoiry, 19 acres of the area in public roads. Approximately 70
acres of Beaumont clay that does not have drainage, would be consider=
ed unique land.

1 hope this information will be of service to yous 1f we can be of
further assistance please call on use

Sincerely,

> -'1. (“’ '~"’\4>4"",'/

James Green
District Conservationist

ccs Robert W, Williams
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

P. O. Box 098, Angleton, Texas 77515
May 21, 1979

Mr. Robert M, Reed
Environmental Science Division
Vak Ridge National Laboratory
Post Office Box X

Bak Ridge, Tennessee 37830

UDear Mr. Reed:

In reply to your request for identification of prime or
unique farmlands in your letter to Frank Wheeler, April
24, 1979, the proposed site in Brazoria County BIl is on
one soil type Mustang Fine Sand Saline. This soil is not

considered prime or unique farmland. I am enclosing a
copy of the soils map and legend for your information,

v il /
/

i’,_",d, l gl
‘Jdhnson A. Cangbell

District Conservationist

Enc., 3
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

P, O, Box /146, Victoria, Texas 77901
’ ’

June 2, 1979

Mg, Rosemri M, RegD
ENVIRONMENTAL OCIENCES JIVISION
Oak Rioge NATIONAL LABORATORY
Post Orrice Box X

Oax Rioge, Tennessee 7830

JEAR Mr, ReD:

ATTACHED iS5 A COMPUTER GENERATCU MAPPING UNIT LEGEND FOR IDENTIFYING
PRIME FARMLAND IN MaTacoroa County, Texas,

WE HAVE NOTED ON THIS LEGEND THE CSTIMATED ACRES OF THE SOILS (BOTH
PRIME AND NON=PRIME FARMLAND) OCCURRING WITHIN THE PROPOSED SITE
AREA IN MATAGORDA COUNTY AS YOU REQUESTED IN YOUR LETTER OF

ApriL 24, 1979,

IF WE MAY BE OF FURTHER ASSISTANCE, PLEASE LET US KNOW .

SINCERELY
? ! /

/&/{ﬂ}(} ‘fi;iﬁx,££7 frg
ALFren WANDER STuckeN
ARcA CONSERVATIONGST

ATTACHMENT
£6:

A, G. Kinsey, 5C5, Bay City, Texas
W. L. MILLER, SC5, VicToria, Toxas
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Appendix C
STATE HISTORIC PRESERVATION OFFICER COMMENTS, PROPOSED BARGE OFFLOADING FACILITY
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l March 19 1980
Mr. W. F. McGuire
| Principal Engineer
Houston Lighting & Power
; Company
E Electric Tower
b P.0, Box 1700
% Houston, Texas 77001
!
Re: Proposed barge off-loading
facility site - Brazoria Co.
Dear Sir:
We are in receipt of the archeological evaluation concerning the above-referenced
undertaking. After a review of the findings, we conclude thsi, as cescribed, the
proposal should not affect sites on the National Register of Kistoric Places, nor :
anv site presently in the process of submission to the National Register. The
survey of sites in the area which may be eligible for inclusion within the National |}
Register, however, has not been completed. Therefore, should cultural resources
be encounteéred during construction, work will cease and the State Historic Freser-
vation Officer and the Advisory Council on Historic Freservation will be afforded J
the opportunity to comment in accordance with the Procedures jfor the Proteciion of
Aistoric and Cultural Froperties (36 C.F.R., Part 800).
Thank j;ou for the eopportunity to participate in the revies process in our common
goal of providing the future with a past. If we may be of further service, please
advise.
' Sincerely,
4
k Truett Latimer
l State Historic Preservation Oificer
by
T /7 el
Nt NN
\‘Q\&'-\\ 3
e b V
: %
A}ton K. Briggs \\:5
Director
| Cultural Resource Management
i AKB/1ft vl
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e Ed Baxter
Mn. . Capellcin
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