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SUMMARY AND CONCLUSIONS

The Clinch River Breeder Reactor Plant.(CRBRP) site has already been well
characterized as a result of extensive physical and environmental studies that

have been conducted at the site and its environs since the initial planning
phase of the Project in 1972. The proposed activities consist of clearing and

-

grading, excavation, construction of temporary facilities and some permanent:
service facilities. Prompt approval and completion of these activities would
allow the Project to continue promptly with construction of permanent,
safety-related plant structures as soon as further authorization is grantea by '

the Nuclear Regulatory Commission (NRC).

A comprehensive assessment of the impacts of the proposed activities on the
CRBRP site indicates that all environmental values will be adequately
protected.

The CRBRP is a key step in the development of the Liquid Metal Fast Breeder -

Reactor (LMFBR) and is a vital element in fulfilling the nuclear mission of
the Department of Energy (00E).(0-1) Unfortunately, the CRBRP has already
e xperienced significant engineering, manufacturing and construction delays
with significant associated cost escalation, resulting largely from causes
external to the Project during the prior Administration. Further delay of the
CRBRP would seriously undermine this demonstration project and the natios's
preparedness for longer-term nuclear power needs. However since the eff ects

of performing the site preparation activities described in this report are
shown to be redressable, prompt undertaking of these activities will not

foreclose considerations of alternative courses of action.

The CRBRP project proposes to initiate site preparation and excavation
activities by March 1, 1982 so that the funds authorized by the Congress for
fiscal year 1982 can be used productively toward plant construction. Design
work is appraaching 90 percent completion and approval by f1RC to proceed as
proposed is expected to reduce the Project completion schedule by at least I?
months and to achieve an associated cost savings to the taxpayer of $120
million.

0-1
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The scope of the proposed activities has been specifically limited to retain
the ability to implement any desired plant design changes resulting from NRC
safety and environmental reviews. Further, the site can be substantially
restored to its original condition at a modest cost if a decision is

subsequently made not to proceed with construction of the CRBRP plant.
Alternative uses of the site would not be foreclosed.

The NRC Final Environmental Statement, NUREG-0139, described the environmental
impacts of site preparation work and conditions to assure that such activities
are conducted so as to minimize those impacts. The FES concluded that the.

environmental effects of site preparation activities would not be significant.
Since the environmental effects of the activities described in this report do
not differ significantly from those described in the FES, and since recent
reconnaissance surveys indicated that conditions at.the Site have not changed
significantly from those described in the FES, it follows that the activities
described herein will not result in significant environmental effects. This

,

conclusion also follows from the analysis in this report.
1

I

Conduct of the proposed activities is in the public interest and will save the
taxpayer up to $240 million.

I
l

I

i

0-2
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1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

The purpose of this document is to support the request of the CRBRP Project
for Nuclear Regulatory Commission (NRC) approval to proceed with certain site
preparation activities by March 1, 1982. The scope of the proposed site
preparation activities is generally described below in Section 1.2. The

proposed schedule and sequence of these activities is provided in Section 1.3.
,

The CRBRP Project submitted an Environmental Report in October 1974 and a
Preliminary Safety Analysis Report in April 1975. These were filed under NRC
Docket No. 50-537. These initial submittals were supplemented with amendments
to both documents. Following NRC staff review, a Final Environmental
Statement (FES) was issued by the NRC in February 1977(I-l) in which it was

concluded, "In the event the applicant is permitted to proceed with site
preparation under a Limited Work Authorization, it is the staff's opinion that
the environmental impacts of such work would not be significant."(I- ) In
March 1977, the NRC issued a Site Suitability Report (I-3) which contained

the following conclusion, "In determining the acceptability of the CRBRP site,
the staff has' considered the following factors: population density and use
characteristics of the site environs, including the exclusion area, low
population zone, and population center distance; and, physical chcrceteristics
of the site, including seismology, meteorology, geology, and hydrology. The
staff concludes that the above characteristics of the Clinch River site are
acceptable."(I-4)

The updated descriptions anc assessments contained in this document serve to
(1) conf'rm the previous conclusion of the NRC in its Final Enviroamental

Statement that the environmental impacts associated with site preparation and
excavation activities will not be significant, and (2) provide information
necessary to show that approval of such activities is in the broad public
interest.

1-1
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Following a description of the *.ite (Section 2.0) and a more detailed
description of the proposed activities relevant to CRBRP site preparation and
excavation (Section 3.0), an in-depth assessment of the environmental' impact
of these activities is provided (Section 4.0). The extent to which redress of
any adverse environmental effects from these proposed activities can be
achieved is then addressed (Section 5.0), along with whether foreclosure of

i

alternatives could result from the proposed activities (Section 6.0).
Finally, the overriding public interest in avoiding additional delay in
initiating CRBRP construction activities is described (Section 7.0).

.l.2. OBJECTIVE AND SCOPE OF PROPOSEC ACTIVITIES

As will be discussed in Section 7, the CRBRP is a key demonstration project in
the development of the Liquid Metal Fast Breeder Reactor and is a vital
element in fulfilling the nuclear mission of the Department of Energy
(00E).(1-5) Recently, the Con ress enacted the Omnibus Budget
Reconciliation Act of 1981II-0 which continued the authorization for the
Project and set the stage for additional funding. The Conference Report
accompanying this legislation ( ~ } explicitly states the intent of Congress

! that the Project is a key step in the development of the LMFBR, and that the
Project must be constructed in a timely and expeditious manner, so that a

'

decision on the commercialization and deployment of breeder reactors can be

made on the basis of information obtained in the operation of the plant.

The objective of the proposed activities is to prepare the Site for a major
construction program. Completion of these preliminary activities will result
in significant time saving in the project-completion schedule and will advance
the date when the objectives of tne demonstration project can be
accomplished. The scope of these activities has been limited so as not to
preclude the incorporation of any design changes associated with the
evaluation of plant safety issues during the NRC review.

1

|
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To meet this objective, it is requested that certain site-preparation
activities be permitted, including the following items:

A. Clearing and Grubbing - Areas to be cleared and grubbed will include
those required for roads, railroads, temporary construction
facilities, parking lot, main plant, cooling towers, switchyards,
storage areas, on-site quarry, concrete batching and mixing plant and
barge unloading facility.

B. Earthwork - Earthwork will include excavation, backfill and grading
for roads and railroads, concrete batching and mixing plant, parking
lot, main plant, cooling towers, switchyards, storage areas, the ,

temporary construction facilities and buildings and quarry operations.

C. Temporary Construction Facilities - Temporary construction facilities
will be prepared or constructed, as required, to accommodate

management, craft labor and the use of equipment and material for a
project of this magnitude. Services to be installed will include
water, sewerage, telephones, power, fire protection and compressed
air. A barge facility and dock for unloading heavy equipment will
also be constructed during this period.

D. Other Construction Activities - A suitable access road to the Site
will be constructed. A railroad spur from the existing railroad at
DOE's Oak Ridge Gaseous Diffusion Plant will be extended to the plant
site. A construction parking area will be prepared. Temporary roads
will be built to provide access to the construction areas from the
permanent access road, the barge unloading facility, and the quarry.

These activities are discussed in more detail in Section 3. They do not
include construction of permanent main plant buildings or other associated
safety-related structures.

Since the FES was issued in February 1977, the scope of plaraed site
preparation activities has not markedly changed. As recognized in Section 4.1
of the FES, an onsite quarry and crushing facility will be installed north of

1-3
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the reactor location. This facility will involve 45 acres (previously 25
acres) contiguous to the plant site and will be used to produce approximately
400,000 cubic yards of concrete aggregate or granular material for structural
fill during the site preparation activities. _Other changes include an
increase in the volume of total plant excavation from about 1.5 million cubic
yards to about 2.8 million cubic yards. The total land area that would be
temporarily disturbed during site preparations would be 260 acres rather than-
the 195 acres stated in Section 4.2.1 of the FES. Since the difference in
affected areas (approximately 65 acres) is only about five percent of the
total 1364 acres of the site, this change is considered insignificant.

In addition to the proposed on-site activities, an off-site pre-engineered
building with supporting facilities will be erected to temporarily accommodate
the manpower buildup of the constructor pending completion of the on-site
office building.

|

Details of the scope of proposed site preparation activities and the
differences between them and those described in the FES are discussed in i
Section 3.

I

1.3 CONSTRUCTION PLANNING AND SCHEDULING

The planning and scheduling of construction activities for the CRBRP depends
on the date when site work is initiated. Because of delays already incurred
in initiating site work, the engineering and design work is well advanced and
the site preparation activities are clearly on the critical path for
completing plant construction. Engineering design activities have been
scheduled to support early site preparation activities and to avoid a
discontinuity in construction pending further authorization from NRC to
commence safety-related construction. The sequence of construction operations
to be performed is shown in Figure 1-1. These activities are discussed in
more detail in Section 3.0.

The initial work consists of clearing and grubbing, followed by stripping of
topsoil and stockpiling it. Impounding ponds, spoil and stockpile areas will
be prepared. Overburden will then be removed and placed in the designated fill

1-4
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or spoil areas. This will permit the initiation of the construction of

temporary facilities and the excavations for the plant structures. Following
excavation of the associated areas, the quarry and crushing plant, stockpile,
laydown and parking areas and a concrete batching and mixing plant will be
constructed. Railroad facilities, barge unloading facility, access roads,
water supply line and temporary buildings will be provided in a timely fashion
as part of the site preparation activities. The sewage treatment facility
will be installed and become operational near the end of the site preparation
activity.

The schedule in Sigure 1-1 is based on March 1, 1982, as the date when the
site preparation activities described herein are authorized. It is estimated
that an LWA review may require 30 months to complete after the relevant
documentation is in hand. An aggressive schedule would require about 18
months. Accordingly, a March 1982 approval by the NRC to proceed with early
site preparation work is expected to reduce the Project construction schedule

,

by one to two years. Taking into account only the costs of those activities
which are sensitive to schedule changes, the value of one month's reduction in
schedule is conservatively estimated to be $10 million. |

The monthly cost reduction estimate compares (1) a February 1990 initial
criticality and (?) a September 1988 initial criticality and considers
activities which are sensitive to schedule changes as follows:

A. work not currently underway which will continue to be delayed until
full Project activities are resumed (i.e., licensing, construction,
operations, and maintenance)

B. work currently underway which will have increased costs due to
stretchout and escalation (i.e., costs for program management at the
contractor locations and at the Project Office)

The difference in the costs estimated for these two startup dates, when
prorated on a monthly basis, yielde $10 million per month. This corresponds
to associated cost savings to the Project of $120-240 million for a one to two
year delay.

1-6
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For purposes of this report, a construction schedule savings of at least 12
months is assumed, which would yield an estimated cost savings to the Project

of $120 million.

4
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2.0 SITE DESCRIPTION AND STATUS

A description of CRBRP site characteristics is provided herein which focuses
o'. those features which are relevant to proposed site preparation activities.
More detailed site information that has a bearing on plant construction and
operation can be found in the CRBRP Environmental Report and Preliminary
Safety Analysis Report which have been submitted to the Nuclear Regulatory
Commission under Docket No. 50-537 and formed the basis for NRC's issuance of
the Final Environmental Statement (FES) (NUREG-0139) and the Site Suitability
Report (SSR). Since the issuar a of the FES and the SSR nothing has occurred

on this site which would alter the favorable conclusions reached in these
documents, as demonstrated in the impact assessment provided in Section 4 of

; this report.
!

2.1 SITE LOCATION AND LAYOUT2

The following discussion is consistent with that presented in Section 2.1 of
NRC's FES.

The Clinch River Site is located in east central Tennessee in the eastern part
of Roane County (see Figure 2-1). Knoxville, Tennessee, is located

approximately 25 miles east of the Site. Cities locateu within a 10-mile

radius (see Figure 2-2) of the Site are Lenoir City, about 8.5 miles
southeast; Kingston, 7 miles west; Harriman, 9.5 miles west-northwest; and Oak
Ridge, 9 miles northeast. Distances are in radial miles from the center of
the Site. Although the Site is technically within the city limits of Oak

Ridge, it is located in the southwestern portion of undeveloped property which
is owned by the U.S. Government and is in the custody of the Tennessee Valley
Authority (TVA). Location of the Site with respect to its proximity to

l
! population centers, railroads and highways within a 10-mile radius is shown in

Figure 2-2.

2-1
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The Site is located on a peninsula formed by a meander of the Clinch River

between river miles 14.5 and 18.6. It is bounded on the north by DOE's Oak

Ridge Reservation. Of the 1,364 acres within the Site boundaries,
approximately 260 acres (19%) will be required for the Clinch River Breeder
Reactor Plant (CRBRP) and related f acilities such as roads, railroads and
transmission line corridors. The Reactor Containment Building and its
auxiliary buildings will occupy about four acres. Estimates of the amount of
acreage required for various construction activities are given in Section 3.1.

A portion of the Site to the north of the plant, between Bear Creek Road and
Grassy Creek, has been set aside for industrial development and is called the
Clinch River Consolidated Industrial Park (CRCIP). Approximately 112 acres

will be occupied by the CRCIP and the remaining acreage of the 1364 acre Site
will be available to TVA for future utilization. Figure 2-3 shows the plant's

facilities in relation to the Site and the CRCIP.

Grade for the main plant has been established nominally at 814 feet above mean
sea level (MSL), placing it 73 feet above the mean Clinch River water level of
741 MSL.

Steep limestone ridges, hills and knobs are characteristic features of the
region. In the Site area, Chestnut Ridge is dominant, cresting at about
elevation 1,100 feet. A floodplain borders the western side and the southern
tip of the peninsula, but is essentially absent from the eastern border.
There are no perennial streams at the Site; flow along valleys and gullies
occurs only after periods of heavy rainfall. Figure 2-4 is a topographical
map of the region; an aerial view, taken February 25, 1981, is presented in
Figure 2-5.

2.2 LOCAL DEMOGRAPHY

The following discussion is consistent with that presented in Section 2.1 of |

NRC's FES. |

|

;
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Within five miles of the plant site there are no significant population
concentrations. Approximately one-third of this area comprises land owned by
the U.S. Government and in the custody of DOE or TVA (including the Clinch

River Site) and is within the city limits of Oak Ridge. However, two-thirds
of the resident population of Oak Ridge is located beyond the 10-mile radius.

Most of the transient population near the Site is due to industrial activities
in the area. In addition, some recreational activities occur which add to the
transient population. Within a one-mile radius there is one infrequently used
access and bank fishing area located at the end of a dirt road. There are two
similar uce areas in the one-to-three-mile range. A 30-unit commercial
camping and day use area is located about 3.5 miles southeast of the Site.
The maximum number of people (at any one time) at this campsite was 80 in 1980

and is projected to be 100 in 1990. A 100-unit commercial camping site has
been developed on the Caney Creek embayment near Clinch River Mile (CRM) 17,

approximately 1.5 miles from the southeast boundary of the Site. The maximum
number of people at this campsite in 1980 was 270 and is projected to be 340
people in 1990. Activities at the campsite include fishing, boating and
swimming. A small stock-car racetrack, located about three miles east
southeast of the plant site is used only 1-2 days per week for only a part of
the year and had a peak-hour use in 1980 of 6000 persons. The TVA Melton Hill
Dam is located approximately 4.9 miles east of the Site. The recreational
area at this facility had a peak hour use of approximately 890 persons in 1980
and is projected to have a peak hour use of approximately 980 in 1990.

Two large industrial activities are located within five miles of the plant
site. The Oak Ridge Gaseous Diffusion Plant, with 5900 employees, is about
three miles north-northwest. The Oak Ridge National Laboratory, with
approximately 5800 employees is about four miles east-northeast of the site.

2.3 LOCAL LAND / WATER USE

Within a two-mile radius of the Site, the area consists primarily of woodland;
however, small farms and residences are scattered throughout the area south of
the Clinch River. Figure 2-6 shows the farms, dwellings, industries and
wooded areas within a two-mile radius of the Site.

2-8



One small industrial f acility is located on a 33-acre parcel of land in the

Clinch River Consolidated Industrial Park (CRCIP) about one and_one-half miles
north of the center _of the plant site. The company, Eagle-Picher industries,
employs 24 people and is engaged in the f abrication of neutron absorbers for
power reactors and fuel elements for test reactors.52-I) The remainder of
the industrial park is currently undeveloped. it should be noted that the two
projects indicated in Section 4.1 of the FES Li.e., CENTAR (a proposed
centrifuge enrichment plant) and Exxon's proposed fuel reprocessing plant],
indicated as being concurrent with CRBRP, have been *.ncelled. Two other
construction projects in progress at the time of NRC assessment: modification
to the Kingston Steam Plant and construction of the Watts Bar Nuclear Plant,

are now virtually completed. It should be noted that the Koppers " synfuels"
project (located about 2.5 miles WNW of the Site) is presently under
consideration, but its status is uncertain.

The U.S. Army Corps of Engineers operates the locks at Melton Hill Dam and

keeps logs of all barge traffic. Commercial traffic passing through the
-Melton Hill Dam Locks averaged approximately 5000 tons annually for the years
1966 through 1980 and has been primarily steel products. None of this traffic
contains explosive, toxic or hazardous material. There have been no accidents
involving barges reported near the CRBRP Site.

Ten public water supplies withdrawing water from surface sources and two
additional supplies with auxiliary intakes are located within a 20-mile radius
of the Site. The closest of these is located approximately 9.7 radial miles
'from the Site and draws its water from the Tennessee River at River Mile
601.3. There are fifteen industrial water supplies within a 20-mile radius of
the Site. The closest of these, DOE's K-25 water treatment plant (Bear. Creek
Road Filtration Plant), is located 1.6 miles downstream from the Site at
Clinch River Mile 14.4. This supply is used to provide potable water at the
Oak Ridge Gaseous Diffusion Plant, the CRCIP at the north end of the Site
property and the CRBRP plant site during construction and operaton.

Clinch River water is not known to be used for irrigation in the vicinity of
the Site. One farm, bordering the river in the southwest sector, has an
auxiliary pumping system to supply water from the river to livestock during
periods of low groundwater supply.

2-10
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Most of the development in the area has been rural residen'.ial and it has not
been economically feasible to use public water supplies for every residence.
Thus, many individual wells are found in the area; 110 wells and springs are
located within two miles of the Site. However, all of these wells are located
south of the Clinch River. The Clinch River bounds the Site groundwater

system on three sides and is a groundwater sink for the system. Chestnut
Ridge appears to represent the northern boundary for the groundwater system of
the entire peninsula as can be seen in Figure 2-4 Discharge from the aquifer

system goes directly into the river or into streams which flow into the
river. Because the meander of the river is a major topographic feature set
down in bedrock,(2~2) it is unlikely that any groundwater flow could pass

beneath the river.

2.4 HISTORICAL AND ARCHAEOLOGICAL FEATURES

None of the surveys conducted since NRC's issuance of the FES have uncovered

any new historical or archaeological features which would impact the
conclusions reached in the FES, Sections 2.3 and 4.2.1.

2.4.1 HISTORICAL FEATURES

A search was made for structures and sites of historical significance within
the 1364 acre Site boundary. The investigation was led by Dr. Gerald F.
Schroedl, Research Assistant Professor, and Dr. Prentice M. Thomas, Jr.,
Assistant Professor of Anthropology, from the Department of Anthropology,
University of Tennessee,* in October 1972 and January 1973. Four Euro-American
farmsteads (40RE120, -121, -122 and -123) and a historic cemetery (40RE119),

shown in Figure 2-7, were located and recorded.

The Hensley cemetery is located on the southern tip of the peninsula outside
the construction perimeter. It is a fenced 75-foot-square area containirg

five marked graves. Because the cemetery is of some local historical
significance, it will be preserved. The Hensley family will retain the right
of access to visit the cemetery.

2-11
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None of the above sites or structures has historical significance that would

qualify for inclusion in the Natio.nal Register.(2-3) Detailed photographs
and drawings have been completed for each site and preservation of these I

sites, other than the cemetery, is not required.

A search was made for other structures or sites that may have been missed due
to the dense vegetation on the Site. In addition, land maps and county
records, such as documents on file at the McClung Museum at the University of
Tennessee, were reviewed.(2-4) Several new sites were located, photographed
and recorded. None of these sites would require preservation.

2.4.2 ARCHAE 0 LOGICAL FEATURES

A 1972 archaeclogical survey concentrated on locating, testing and evaluating
the six archaeological sites (40RE104, -105, -106, -107, -108 and -124)
originally recorded during a 194*. survey. Several test pits were excavated at
each of these sites, but diagnostic cultural materials were recovered only
from the burial mound and the two midden (refuse) locations (40RE124, -107 and
-108,respectively). These materials indicated the presence of significant
archaeological resources and the need for further study and excavation of
these three site. Locations of the six archaeological sites are shown in
Figure 2-7. All of the identified sites of potential archaeological
significance lie outside the area of construction.

An agreernent was signed in 1973 between the Tennessee Valley Authority and the
Department of Anthropology, Univers ?y of Tennessee, based on the research
proposal, " Salvage Archaeology in the Clinch River Liquia Metal Fast Breeder
Reactor Plant Area.,,(2-5) The work included excavation and detailed study
of sites 40RE107, -108 and -124, completion of necessary laboratory analyses
followir|g the field excavations and publication of a descriptive and
interpretive report.

n,

Field excavations began in October 1973 on the burial mound (site 40RE124),
another suspected mound feature near the lake bank (40RE129), and the midden
areas (40RE108 and -107), and were completed in several stages by

2-13
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April 30. 1975. Laboratory analyses-such as washing, cataloging, processing
and analyzing the volume of cultural remains, human skeletal remains, faunal
remains and botanical specimens are complete. The final report on the CRBRP
archaeological excavations, including site maps, drawings and photographs, is
in progress.

A more detailed description of these archaeological and historical features of
the site can be found in Section 2.3 of the CRBRP Environmental Report.

2.5 SITE GEOLOGY ANL' HYDROLOGY

2.5.1 GE0 LOGY

,

The site geology is discussed in Section 2.4 of the FES and is summarized
below.

Foundation investigations were conducted at the Clinch River Breeder Reactor

Plant (CRBRP) Site during the periods of February to March 1972, October to
December 1972, May to June 1973, September 1973 to April 1974 and September

1976 to June 1977. The total investigative program for the Category I
structures ir.cluded 129 borings. These borings have been directed primarily
to the completion of the grid pattern initiated by TVA in 1972 to define the
Site geology. investigate sinkhole dEvelopr,ents occurring in the general Site
vicinity and locate the optimum location and bearing elevation for the Nuclear
Island including associated static and dynamic founaation design parameters.
Other geologic studies included a detailed literature review,(2-6 thru 15)

surface mapping, remote sensing, seismic refraction and related geophysical
cross-hole and up-hole surveys, and a test grouting program.

Rock in the immediate vicinity of the Site is comprised of two major geologic
units, the Knox Group and Chickamauga Group. Oattered rock outcrops occur in
the central portfons of the site; however, the rock is generally covered by a
veneer of residual soil, except in the southern portion of the peninsula and
near the river where ancient terrace and recent alluvial soils have been
deposited.

2-14



Terrace deposits form a veneer over portions of the Site. This material is
high-level alluvium deposited by the Clinch River when stream levels were much
higher than at the present. Such deposits are generally regarded by
geologists as Pleistocene or Pliocene. Terrace deposits consist mainly of
orange and red silty clay with tnin layers of rounded quartz, chert and
quar tzite gravel. A number of borings and test pits penetrated the entire
thickness of terrace materials, which was.found to range between 1.5 and 19.5
feet. Alluvium underlies the Clinch River floodplain. One of the borings

penetrated this deposit, encountering sand and clay to a depth of about 32
feet.

2.5.2 HYDROLOGY

Topography of the Site is characterized by a series of parallel ridges
separated by long, narrow valleys extending in a northeast-southwest
direction. There are no perennial streams on the Site; however, after a heavy
rain, surface water flows from the ridges into valleys and gullies which drain
into the river. The Clinch River draina e area is 3,308 square miles at CRM
17.8 and 3,380 square miles at CRM 15.5. 2-M) It is noi o.ticipated that

construction of the CR M P will alter the drainage pattern of the Site.

In general, movement of groundwater (see FES Section 2.5.2) occurs in a
direction normal to the groundwater contours. At the Site, movement is

,

generally from topographically high areas to topographic lows; however, this
pattern is modulated by the extent of weathering of the bedrock aquifers.
Ultimately the Clinch River acts as a sink to which all groundwater at the
Site migrates. There are instances in carbonate rock terrains in which
weathering in topograpnically high areas is so deep that interchanges between
adjacent valleys separated by these topographic highs may occur.k2-I ) Such
situations are conducive to important reversals of groundwater flow. No

evidence of such deep weathering action has been encountered at the Site

Sound rc,ck was encountered in the core of the ridges at elevations higher , o

the adjacent valley floors. Thus, at the Site, the major ridges may be
regarded as approximate locations of groundwater divides. Reversals in
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direction of flow t$hich may occur because of the rather large fluctuations of
the groundwater table will be local in extent and will not represent a
diversion of groundwater from one major groundwater basin to another. The
Clinch River itself may act as a source of groundwater recharge during those
periods when the river is subject to a rapid increase in stage. During such
periods, groundwater will flow from the river into the aquifer. This reverse
flow will occur until a new condition of dynamic equilibrium within the
groundwater system is established.

2.6 ECOLOGY

Ecology of the Site and the surrounding area is presented in this section.
The Site, which is similar to the surrounding area in geology, soil
composition and overstory vegetation, consists of mostly forested land on
shallow infertile soil overlying shale and dolomitic rock formations.
Numerous, comprehensive ecological studies have been conducted by the Oak
Ridge National Laboratory (ORNL) which is located nearby. Where appropriate,
ORNL studies have been cited to supplement the on-site data. All of the data

taken to date confirm the conclusions reached in Section 2.7 of the FES.

2.6.1 TERRESTRIAL ECOLOGY

.

2.6.1.1 FLORA

The tract of land, referred to as the Site in this report, was formerly part
of the Oak Ridge Reservation (0RR); however, it was transferred to TVA in
March 1968. Since that time, the portion of the Site not used for indus% ial
purpuses has been managed mostly for forest production and used for ecological

! and biological research. However, the Site was marked for industrial
! development and the area could not be expected to remain undeveloped.

Forest management for the ORR was begun in 1947 with reforestation of

approximately 4300 acres with approximately 9 million pine seedlings.(2-IO)
| Species and percentage of area planted were: short-leaf pine (Pinus echinata)

i
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. .

40%, IcLlolly pine (Pinus taeda) 30%, eastern white pine (Pinus strobus) 20%
and Virginia pine (Pinus virginiana) 10%.(2-18) A timber inventory of the
ORR forest was iade by TVA in 1961 and a forest managt.aent program instituted
at the Oak Rid y National Laboratory in 1964.(2-18) Management plans for

long-range objectives and short-range plans were made in 1965 for the period
1965-70, in 1970 for the period 1970-75 and in 1977 for the period
1976-80.(2-18) A management plan for the period 1981-85 is to be completed
in the latter part of 1981.

The Site consists mostly of moderate to heavily wooded areas. Estimated
vegetation cover of the Site is as follows:

Percent of
Community Type Acres Site

Hardwood 498 37
Pine Plantation 436 32
Successional Pine 65 7

Cedar and Pine 107 8
Hardwood and Cedar 75 5
Hardwood and Pine 52 4
Hardwood-Cedar-Pine 26 2

Non-forest 75 5

TOTAL 1,364 100

An overstory vegetation map is provided in Figure 2-8 with a list of species
indicated in Table 2-1. Although the land was originally forested, extensive
clearing took place as a result of population settlement and cultivation; the
entire Site appears to have been logged and/or pastured. Since cultivation of
the land ceased in 1942,( "I0) adequate time has elapsed for natural

succession from field to forest in these areas.

Between 1948 and 1954, 411 acres of the Site were planted with various pine
s pecies .(2-19) This land has been maintained as a plantation, with little
or no hardwood growing there. Elsewhere on the Site where the forest land has

remained undisturbed, succession has occurred from Virginia pine (Pinus _
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TABLE 2-1

LEGEND FOR SITE OVERSTORY VEGETATI0ii MAP (FIGURE 2-8)

Cover Type Number Forest Cover Type Acreage

1 Loblolly pine plantation, 1948 42

2 Shortleaf pine plantation, 1951 35

3 White pine plantation, 1951 39

4 Loblolly pine plantation, 1951 86

5 Loblolly, shortleaf pine plantation, !951 2

6 Loblolly, white pine plantation, 1952 7

7 Shortleaf pine plantation, 1952 6

8 White pine plantation, 1952 37

9 Virginia pine plantation, 1952 13

10 Loblolly pine plantation, 1964 29

11 Shortleaf pine plantation, 1954 87

12 Virginia pine plantation, 1954 28

13 Natural-pine (VP, SLP, VP-SLP, SLP-VP, 95

SLP-MIXED HARDWOODS)

14 Eastern red cedar-pine (CED-SLP, 107

CED SLP-VP, CED-FIELD, CED-PINE FIELD)*

15 Eastern red cedar-scarlet oak 2

16 Eastern red cedar, scarlet oak, ash, 14

northern red oak

17 Eastern red cedar, white oak, northern red oak 31

18 Eastern red cedar, sweetgum, tulip poplar 11

19 Tulip pnplar, white oak 2

20 Tulip poplar, northern red oak 6

21 Tulip poplar, northern red oak, sugar maple, ash 33

22 Sweetgum 4

2-19



TABLE 2-1 (Continued)

Cover Type Number Forest Cover Type Acreage

23 Sweetgum. pine (Virginia, Virginia-shortleaf) 42

24 Shortleaf pine, tulip poplar, southern red 11
oak, hicknry

25 Sycamore, ash, eastern red cedar 4

?6 Sycamore, American elm, boxelder, black willow * 9

27 Sycamore, American elm, boxelder, sugar maple 13

28 Sycamore, tulip poplar, American elm, 2
black walnut

29 Boxelder, hackberry, American elm 2

30 American elm, boxelder 3

31 Ash, hackberry, black walnut 5

32 Beech, white oak, northern red oak, eastern 7
red cedar *

33 Beech, nnrthern red oak, tulip poplar, 8
sugar maple *

34 Sugar maple, American elm 2

35 Sugar maple, white oak, tulip poplar, hickory 10

36 Chestnut oak, black oak 17

37 White oak (Chestnut oak), northern red oak, 91
tulip poplar, sugar maple, hickory

38 White oak, hickory, black (sour) gum, northern 129
red oak, tulip poplar

39 White oak, tulip poplar, hickory (white oak, 55
hickory, tulip poplar, northern red oak)

40 Northern red oak (southern red oak), white Oak 2

41 Nnrthern red oak, ash, shortleaf pine 2

42 Northern red oak (black oak), tulip poplar, white 30
oak, hickory

2-20
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TABLE 2-1 (Continued)

Cover Type Number Forest Cover Type Acreage

43 Northern red oak, white oak, tulip poplar, pine, 11
eastern red cedar *

44 Northern red oak, white oak, sweetqum, eastern 14
red cedar

45 Northern red oak, tulip poplar , white oak 28
(northern red oak, white oak, tulip poplar)*

46 Northern red oak, hickory, pine (northern red oak, 11
hickory, eastern red cedar)

47 Northern red oak, white oak, pine, tulip poplar 10

48 Northern red oak, eastern red cedar 4

49 Black oak, hickory, tulip poplar 2

50 Southern red oak, shortleaf pine, white oak 7

51 Sycamore, tulip poplar, sweetgum 7

52 Building and Construction sites 3

53 Roads 13

54 Powerline right-of-ways 58

55 Cutover and abandoned fields 7

56 White Oak, black oak, hickory, sweetgum 4

57 Shortleaf pine planation, 1976 25

Total Acreages 1,364

:

,

* Unusual vegetation areas
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virginiana) and eastern red cedar (Juniperus virginiana) covering to
hardwood-pine-cedar forests. Even when hardwood becomes predominant, some
pine remains.

After an exhaustive site search and collection of nearly 600 plant specimens
from the Site, three rare and ten unusual species were observed and/or,

collected. The. rare species include black snakeroot (Cimicifuga rubifolia
! Kearney), ginseng (Panax guinguefolium Linnaeus) and Carey's saxifrage

$ (SaxifragacareyanaGray).(2-20,21) The three species were preliminarily
! listed as rare or threatened,(2-20,21) but are'not expected to be officially

,

listed as threatened.(2- } Confirming the information reported in the FES
Section 2.7.1.1, other than the above listed species, no rare or' endangered

,

plant species have been reported on the Site.
:!

The. ten unusual but not rare plant species on the CRBRP Site include
Adam-and-Eve orchid (Aplectrum hyemale (Muhlenberg ex Willdenow) Torrey),

Wister's coralfoot (Corallorhiza wisteriana Conrad), southern buckthorn,

(Bumelia lycioides (L.) Persoon), common adder's tongue (0phioglossum vulgatum
L.), Lizard's tail (Saururus cernuus L.), Vasey's trillium (Trillium vaseyi4

Harbison), large twayblade (Liparis lilifolia (L.) Richard), Wild ginger
s

(Asarum canadense_ L.), black cohosh (Cimicifuga racemosa (L.) Nuttall) and
white baneberry (Actaed pachypoda Ell.). Of.these ten species, lizard's tail,
Wister's coral-root, Adam-and-Eve orchid and wild ginger are least
common.(2-23,24)

4

2.6.1.2 THREATENED OR ENDANGERED FAUNA

Five f aunal species listed as endangered or threatened by the United States
Department of the Interior (2-25) and/or Tennessee State Wildlife Resources

Commission (2-26) have been observed on the Site. A literature review and
habitat inspection indicates that ten additional threatened or endangered
species may occur there but have not been observed. However, each of these

i threatened or endangered species is widely distributed in the Tennessee area.
!
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| MAMMALS

Since the issuance of the FES (see FES Section 2.7.1.2) no confirmed sightings
of endangered mammal species have been reported for the Site. Three mammal
species listed as endangered (2-25,26) that are known tu occur in the general

Site area are the gray bat (Myotis grisescens), Indiana bat (Myotis sodalis)

: arf eastern cougar (Felis concolor cougar). A large maternity cave for the

! gray bat occurs 40 miles southwest of the Site near the Tennessee River;
I several other maternity caves occur near the Tennessee River from 20 to 60

miles southwest of the Site.(2-27) A cave search and mist-netting survey in
' August 1974 indicated the presence many years ago of 500 to 1000 gray bats in

a cave on Chestnut Ridge and further indicated the absence of feedingj

!' individuals from the Site. Hibernating caves for gray bats occur 70 and 130
I miles southwest and 90 miles northeast of the Site, all within one week's-

$ travel time of the Site based on published travelling speeds.(2-27) Indiana
bats differ from gray bats in that they hibernate in caves in the winter, but
raise young in hollow trees in the summer.(2-28,29) Summer Indiana' bat

nests are near permanent water bodies, preferably in dense sycamore,f

cottonwood and willow stands.(2-28) A cave search and mist-netting survey

in August 1974 indicated no droppings or captures of Indiana bats on the_ Site'

or adjacent water even though the species has been observed on
ORR.(2-30,31) Eastern cougar individuals have been frequently reported on;

ORR from 1975 to the present time, but no hard evidence of their presence is
i available.(2-22,32) One other mammal species less likely to utilize the

Site is the river otter (Lutra canadensis) listed as threatened.(2-26) No
; primary or secondary evidence of its presence on the Site was observed.

4

! AVIFAUNA

!

Two endangered and three threatened species have been observed on the Clinch

: River Site. On May 14, 1974, a southern bald eagle (Haliaeetus 1.
leucocephalus) listed as endangered (2-25,26) was observed on the Site near

the Clinch River. The diet of this bird is 99 percent fish. It nests in

1
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li arge trees an'd utilizes the same nest year af ter year. Nests were observed
-

[ 'in the Tennessee River valley 10 miles west of the Site but not on the Site
itself. Possible reasons for its population decline include: illegal

,

shooting, loss of natural habitat and limited reproduction success due to
pesticide uptake by' adults.( -25)

i

On May 4, 1974, the American osprey (Pandion haliaetus) listed as
| endangered (2-26) was' observed catching fish and carrying its prey to a

pinnacle on the opposite shore of the Clinch River. No osprey nests have been
observed on ORR.k2~22) The American osprey breeds from Northern Alaska

south to Baja, California and Sonora, east to southern Labrador, Newfoundland3

and southern Florida. It winters from southern United States south to South
America.(2-33);

>

.

During the May 1974 survey, Cooper's hawk (Accipiter cooperii) and'

sharp-shinned hawk (Accipiter striatus) individuals were observed. Both
species are listed as threatened.( - The marsh hawk (northern harrier,
Circus cyaneus) listed as threatened (2-26) was ooserved during December 1974.

1

Several other species that are considered endangered or threatened with4

extinction may occur .in the general region but have not been observed on the
Site. These species ard their status include:(2- 6,34) Bewick's wren;

(. Thryomanes bewicki , threatened), savannah sparrow (Ammodramus savannarum,

threatened), golden eagle (Aquila chrysaetes, endangered), Bachman's sparrow,

(Aimophila aestivalis, endangered), red-cockaded woodpecker (Picoides

; borealis, endangered) and peregrine falcon (Falco perigrinus, endangered).
,
,

HERPETOFAUNA

On-site surveys and a literature review f ailed to indica'.e the presence of any
herpetofauna species considered endangered or threatened by the United States
Department of the Interior or the State of Tennessee.(2-25,26,35)

!

!

,
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2.6.1.3 RECONNAISSANCE SURVEY, AUGUST 1980

A two-day field terrestrial ecology reconnaissance survey was conducted August
27 and 28, 1980.(2-22) The purpose of this survey was to investigate
whether any changes of significance had occurred since the FES was issued.

Other than the observations recorded below, essentially no changes had
occurred. It was concluded that there were no significant changes to ecology
of the S'.te.

The limited field effort centered upon visually evaluating disturbed lands on
the CRBRP site and examining two populations of rare plant species that were
observed during the 1974 baseline survey period. The field effort also
included sampling a shortleaf pine plantation that was established in 1976 and
evaluating wildlife population changes on the CRBRP site based on habitat
quality, limited sightings and published data. The sampled shortleaf pine
plantation was designated "shortleaf pine plantation (1976)," to be consistent
with ORNL forest categories.

Most of the site remained essentially as it was in 1974. Small areas
disturbed by site investigation activities were partially revegetated by
natural succession. Forest lands that were thinned, estimated at 550 acres,
were moderately disturbed, while an area estimated at 25 acres that was

clear-cut and planted with shortleaf pine was substantially changed. Forest
management activities occurred according to the DOE forest management
plan.(2-18)

The lizard's tail (Saurus cernuus) rare plant population consisted of
approximately 200 individuals at the head of an inlet southwest of the CRBRP

| (Figure 2-8). The Carey's saxifrage population consisted of three individuals
on a steep slope bordering the Clinch River east of the CRBRP.

Vegetation data obtained in the shortleaf pine plantation (1976) indicated low
cover, low diversity and moderate tree growth. Diversity indices were low as
expected for a young forest stand.

,
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Wildlife activity observed during the survey period was low due to a severe
|

local drought. Consequently, few species were observed during that survey. |

However, published < lata indicated increasing whitetail deer populations since
1974 for ORR as a result of nunting protection and abundant food. Wild
turkeys were reported to be present and increasing in abu M ance on ORR. Other
wildlife populations appeared stable over the long-te- ,ed on habitat

quality.

Bobcat presence on the ORR has been confirmed and the population appears to be
increasin . Eastern cougar, listed as endangered in the U.S. and
Tennessee 2-25,26) is a possible ORR resident. Bobcat and eastern cougar,

however, have large home ranges and roam across the reservation. Populations

of wildlife species listed as threatened or endangered in the U.S. and
Tennessee (2-25,26) were not observed.(2-22)

2.6.2 AQUATIC ECOLOGY

Following a baseline aquatic monitoring program of the Clinch River site
during the period March 1974 - April 1975, a pre-construction monitoring
program was conducted by TVA through October 1978 in which the status of the
non-fisheries biological communities was evaluated.I2- 0)

The most common tytoplankton genera found throughout the sampling reich were
Melosira, Syne , Stephanodiscus, Chlamydomonus, Scenedesmus,

Dactylococcopis -inacystis, and Trachelomonas. Generally the Chrysophytess

were dominant mostly duris.q the spring, the Chlorophyta during the summer, and
the Cyanophytes during the tall.

Sampling data indicated that Chrysophytes (diatoms) are the dominant algal
group at each of the stations. It also indicated that the genus Achnanthes
comprises the majority of the Chrysophyta community and as such a majority of
the entire periphyton community at times. The autotrophic index data was
highly variable both temporarily and spatially.
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Samples of zooplankton population in the vicinity of the CRBRP site revealed a
diverse and abundant fauna throughout the study area with seasonality a major
influencing factor on species occurrence and abundance. Rotiiers were the
predominant zooplankton at all stations with the exception of April when the
Cladocera were the dominant group. Seasonal effects on rotifers are quite
dramatic with large abundances occurring in 1975 during the months of May and

October for some species and May, August, and September for others. F ree
species were primarily responsible for rotifer abundance throughout the year.
One species of Cladocera, Bosmina longirostris, was found oc all samplhlg
dates and was the dominant Cladoceran at most stations throughout the year.
Benthic macroinvertebrate fauna in the vicinity of the Site, sampled on a
monthly basis in 1975 and a seasonal basis in 1976 and 1977, exhibiteo a
population that is not very diverse and also low in numbers. In general, the

fauna collected indicate a habitat that is substantially " rocky" in nature.

The taxa collected differed extensively from those reported in 1972; however,
this was attributed to different station locations and habitat types. Biomass

and quantitative estimates indicate a selectivity of artificial substrates for
non-molluscan macroinvertebrates.

A classification of all fish species collected in the Clinch River during a
baseline survey conducted between March 1974 and January 1975 is.provided in

Table 2-2. Divisions of fish based upon food habit'; include the followin
planktivores, bottom feeders, insectivores and piscivores.(2-37)ggroups:

Planktivores composed the most numerous group in the study. This shows a
, heavy dependency of the fish community on plankton drifting downstream from

the Melton Hill Reservoir.(2-37) Threadfin shad, emerald shiner and gizzard

|
shad were the most abundant species of planktivores collected in the Clinch
River. In general, most of the bottom feeders are omnivorous. However, seme

subgroups such as the smallmouth buffalo and redhorse can be classified as
selective feeders and tend toward a diet of mollusks.(2-38,39) Insects and

|
other invertebrates compose the diet of insectivores. Most numerous species
within this group is the important game fish, the bluegill. Skipjack herring,
spotted bass, largemouth bass, sauger and white bass, as important sfacies of

| piscivores, feed primarily on fish but also consume insects, crustaceans, and
other invertebrates.
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._ TABLE 2-2

CLASSIFICATION OF FISH - CLINCH RIVER

COLLECTED MARCH 28, 1974 - JANUARY 17, 1975

ACCORDING TO FOOD PREFERENCE

Number Percentage of
Species Collected Total Number

PLANKTIV0RES

Gizzard shad 128 11.3
Threadfin shad 383 33.8
Golden shiner 6 0.5
Rosefin shiner 1 0.1
Emerald shiner 154 13.6

SUBT0TAL 672 59.3

BOTTOM FEEDERS

Mooneye 16 1.4
Carp 33 ? .9
Quillback carpsucker 14 1.2
Northern hogsucker 2 0.2
Smallmouth buffalo 11 1.0
River redhorse 6 0.5
Black redhorse 2 0.2
Golden redhorse 50 4.4
Freshwater drum 20 1.8

SUBT0TAL 154 13.6

,

IN'JECTIVORE S

Bluntnose minnow 17 1.5
Rock bass 13 1.1
Redbreast sunfish 5 0.4Bluegill 79 7.0
Longear sunfish 2 0.2
Redear sunfish 4 0.3
Logperch 5 0.4
Banded sculpin 7 0.6
Brook silverside 8 0.8
Greenside darter 1 0.1
Silver chub 4 0.3

SUBTOTAL 145 12.7
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TABLE 2-2 (Continued)

Number Percentage of
Species Collected Total Number

PISCIV0RES

Skipjack herring 74 6.5
Channel catfish 12 1.0
White bass 19 1.7
Striped bass 1 0.1
Spotted bass 14 1.2
Largemouth bass 20 1.8
White crappie 3 0.3
Yellow perch 2 0.2

18 1.6Sauger
_

SUBTOTAL 163 14.4

TOTAL 1,134 100.0

7

1

:

|
|

i
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2.6.2.1 ENDANGERED SPECIES

None of the species collected in the vicinity of the Site by either the
aquatic baseline survey or by TVA in 1973(2-40) have been designated as an,

endangered species under the Endangered Species Conservation Act of
1969.(2-41)

The blue sucker, a fish listed as threatened by the State of Tennessee,( 2)

has been collected in Watts Bar Lake on two occasions. One fish was collected
at mile 0.3 of the Clinch River in 1975,(2-43) and one was collected in the
Tennessee River near Loudon in 1977.(2-4 ) Although habitat in the Clinch
River appears suitable for this species,( no blue suckers have been'

reported from the river near the Site.

2.6.2.2 RECONNAISSANCE SURVEY, AUGUST 1980

In August 1980, a limited fielo reconnaissance survey of the Clinch River was
conducted at the CRBRP site.(2-22) The purpose of this survey was to
investigate whether any changes of substance had occurred since the FES was

issued. As the result of this survey it was concluded, as indicated below,
that only minor changes had occurred.

. .

Attention was directed to sampling stations used in the 1974-75 base 5ine

survey, and to the relocated proposed barge unloading area. Bathymetry and

bottom substrate type were sampled as in the baseline survey, and aquatic
organisms incidentally encountered were noted. In addition to the field
reconnaissance, data collected near the Site and literature prepared since
1975 were sought for examination, and telephone contact was made with local

scientific authorities. Results of this ef.' ort are detailed
elsewhere,(2-22) and are summarized below.

Field observations made during the reconnaissance survey and other available
'

information indicated the following aquatic conditions relative to the
baseline description. Bathymetry and bottom type observations were consistent
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with baseline observations, with only minor variations. The bottom drops off
rapidly from the eastern (barge unloading area) side of the river to a maximum
depth of approximately 23 feet relative to the pool elevation of approximately
741' MSL; a rise (10 feet maximum height above the river hollom) occurs on the

western side of the river. The substrate near the eastern shoreline is rocky.

There was little evidence to suggest changes in most groups of aquatic
organisms. Some differences from baseline survey results were noted for
aquatic macrechytes and in the fish assemblage and use of the river. In

August 1980, n acrophyte growth was observed to be more extensive than during
the baseline period; however, growth was not of nuisance magnitude, and may
have increased due to unusually favorable summer weather.I2- )

Yellow bass and striped bass appear to have increased in abunaance in Watts
Bar Lake.52'40'49) The latter have been stocked since 1971, with increasea
stocking rates sinca 1975.(2-50) Very recent information shows that larger
(4 years +) striped bass use the Clinch River in general as a coolwater refuge
during the warmer months (mid-July through October).( -50 thru 53) The

outside of the river bend from approximately CRM 15 to CRM 17 appears to be a
favored location; another is the wcstern side of the river near the Grubb.
Islands, from approximately CRM 18 to CRM 18.5 (see Figure 2-4).(2-50 thru 53)

The Clinch River near the CRBRP site may be used by sauger, an important game
fish, for spawning.(2-54,55) The importance of the site area in this regard
relative to other locations in Watts Bar Lake is unknown. This was not
suspected in 1975 for at least two reasons: (a) the coranon presumption was

| (and still is) that these fish spawn in dam tailraces in the Tennessee Valley,
and (b) no sampling of adult fish occurred during April, which appears to be
the primary spawning month for this species in the Clinch River.

|
,

| 2.7 SITE INVESTIGATIONS
|

Site investigation work was conducted during the period from February 1972
through March 1978. They were conducted in a manner to minimize the

disturbance to the natural environment. Clearing of trees was kept to a
J

| minimum. Natural drainage patterns, beyond the limits of the area to be
;

i
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developed by construction, were not changed as a result of the site
investigation work. Discharge of contaminants into the Clinch River, which
would adversely affect its natural condition, were prohibited. Much of the
impact of site investigation has already occurred. For example, trees and
overstory have been removed, heavy equipment has been used in the areat rock
drilling has been performed and explosive charges have been used for seismic
evaluations.

2.7.1 SITE B0 RINGS

A total of 129 borings have been performed to support the site investigation.

Initial soil and rock investigations at the Site were conducted during the
period from February 26 through March 17, 1972 by TVA in which four pilot
borings were drilled. Twenty additional geologic borings were drilled by TVA
between Octcber 25 and December 29, 1972, and revealed general information on
the principal rock strata occurring at i.he Site.

Law Engineering Testing Company, Inc. (LETC0) of Atlanta, Georgia, was
selected as the Geotechnical Consultant on the project and commenced Phase I

of the site investigation on May 15, 1973. Three borings were completed
during the period between June 14 and June 21, 1973. Phase 11 of the

investir,ation was subsequently conducted betwean September 4 and December 1,
1973, and included forty additional borings. Phase I and Phase 11 programs
were directed primarily at selecting the optimum location for the Nuclear
Island and obtaining additional information on site-related geologic
3nomalies, e.g., sinkholes, and solution activity. Fieldwork for Phase Ill,
which included thirty-nine borings, was initiated on December 12, 1973 and
completed on April 25, 1974. This phase pE?mitted the determination of

subsurface conditions at the location of specific Category 1 structures and-
adjacent areas. Between November 1974 and January 1975, LETCO conducted a

i

test grouting program on the west side ef the Nuclear Island which verified
the integrity of the Unit A limestone within the bearing influence of the
Nuclear Island foundation mat. An additional 23 uorings were completed by
LETCO between September 1976 and June 1977 on the east side of the Nuclear

Island, 16 of which were foundaticn bcrings for the $ team Generator
Mainter.mce Bay, a Category 1 structure.
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Test borings which have been completed at the Site by LETCO and TVA are shown
on Figure 2-9. This work necessitated clearing an area approximately
30 feet x 40 feet at each location. Including road clearing to move the
equipment to each drilling location, approximately 10 to 12 acres have been
cleared during this operation.

;

; In addition, the following programs were completed:

A. A program consisting of 94 borings was conducted between November

1974 and February 1975 to investigate foundation conditions at the
location of non-Category I structures, including the Turbine-
Generator Building, the Normal Cooling Tower, service water intake

|
and discharge pipelines and the site access road and railroad.

B. The construction contractor performed limited excavation and borings
'

at the proposed quarry site and obtained confinnation that aggregate
was suitable for both concrete and structural backfill.

The following additional borings are planned:

! A. Soil and rock borings for designated non-Category I structures and
associated facilities included in the Balance-of-Plant to confirm

'

subsurface conditions in foundation design;

i

B. Verification borings in the rock in the west area of the Nuclear
Island to confirm the integrity of the Unit A limestone within the
bearing influence of the Nuclear Island mat; ano

C. Continuous flight auger borings in the planned cut areas to determine

.

the moisture content and the engineering properties of the soil which
is proposed for use as compacted fill.

| 2.7.2 SEISMIC SURVEYS

'

Weston Geophysical Engineers, Inc. conducted a seismic refraction survey at
the Site in June, 1973. Results of this survey permitted an evaluation of the
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Figure 2-9. Completed Test Borings at CRBRP Site
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sub-surface conditions based on measurements of compressional wave velocities

of the in-situ material. Weston also conducted a cross-hole and up-hole
seismic survey at the Site between January 26 ana March 22, 1974. These
surveys yielded information concerning in-situ dynamic rock properties.

Birdwell, a subsidiary of Seismograph Services Corporation, conducted a survey
in selected boreholes in February 1974, utilizing a sonic logging device for
determining in-situ dynamic properties of the rock.

2.7.3 METEOROLOGICAL DATA COLLECTION

Collection of on-site meteorological data at a temporary meterological
facility (Figure 2-10) located about one-fourth mile west-southwest of the

,

plant reactor site began on April 11, 1973 and ended March 2, 1978. Data were
collected by the TVA " Pulse-0-Matic" system during the period April 11, 1973
to June 21, 1977. Data were collected by the TVA " NOVA" System during the
period February 11, 1976 to March 2, 1978.

Because of the terrain around the CRBRP site, no single location for a

meterological tower was found that satisfied all requirements for acqeptable
exposure under all meterological conditions. Therefore, two peFmanent
meteorological sites were selected: a 110-meter tower at site B and a
10-meter tower at site A (Figure 2-10). Collection of on-site meteorological
data by the NOVA System (site B) began on February 16, 1977, and ended March

2, 1978. Measurements obtained at site B were those normally carried out at
the permanent meteorological facility supporting the operation of TVA nuclear
plants. Measurements at site A began on May 5, 1977 ana ended March 6, 1978.
Measurements at site A were wind direction and wind speed only. Simultaneous

j measurements at the temporary and permanent facilities were made during an
l overlapping period from February 16, 1977 to March 2, 1978. Planned

construction activities are not expected to conflict with meteorological,

measurements at the permanent locations. Approximately 10 acres have been
cleared for installation, access and to assure unobstructed air flow
monitoring for the permanent on-site meteorological facilities.
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3.0 DESCRIPTION OF ACTIVITIES

The site preparation activities discussed below are essentially the same as
those included in the construction activities considered by the NRC in
preparing Chapter 4, " Environmental Impacts Due to Construction," of the FES.
Of course, the post-CP construction activities considered therein are excluded
from the following discussions.

The differences between the current scope of site preparation activities and
the scope of site preparation activities considered in the FES are as follows:

Current Previous

o Land area temporarily disturbed 260 acres 195 acres
(including on-site quarry 45 acres 25 acres)

o Excavation Volume 2,790,000 1,445,000
cubic yards cubic yards

o Excavation elevation for 712 feet 721 feet
Nuclear Island mat (above MSL)

o Length of railroad extension 13,000 feet 17,000 feet

o Source of fire protection water Bear Creek Clinch River
Filtration Plant

o Size of construction parking lot 1900 cars 1500 cars

o River water usage 60,000 gpd 40,000 gpd

As demonstrated in Section 4 of this report, the previous NRC determination

that site preparation activities would not involve significant environmental
l impact is expected to be unaffected by these changes.

3.1 GENERAL SITE CLEARING AND GRADING

Prior to the start of excavation at the plant site and other associated
facilities, the general area required for the location of temporary and
permanent facilities will be cleared, grubbed and stripped.
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Clearing of the area, as shown in Figure 3-1, will consist of removing tre:s,
brush, shrubs, down timber, rotten wood, rubbish, other vegetation and other
objectionable material.

Grubbing will include removing stumps, roots, matted roots, stubs, organic
materials and debris.

Material from the clearing and grubbing operations will be burned in
compliance with applicable Federal and State substantive standards. Figure
3-1 shows the limits for repetitive burning.

The stripping operation consists of removing the topsoil prior to the start of
regular excavation or embankment work at the Site. Salvaged topsoil will be
deposited in storage piles to be used for landscaping at a later date. (See
Section 3.7)

The protected area enclosed by the security barrier, but not utilized for any
structure, will be graded to an elevation of approximately 814 feet above mean
sea level (MSL). Other areas required for construction laydown space,
construction parking area, and temporary road areas will be graded prior to
commencement of construction activities.

The total area which will be cleared and graded is approximately 260 acres,
(including approximately 45 acres for an on-site quarry and crushing facility)
making up aporuximately 19 percent of the 1364 land acres of the CRBRP site.

As revealed in Table 3-1 most of the disturbed area will be associated with
temporary construction activities and facilities. The extent of site clearing
and the location of temporary construction facilities are shown in Figures 3-1
and 3-2.

3.2 EXCAVATION FOR FOUNDATIONS

Grade elevation has been established at 814 MSL and sufficient excavation will
be performed in the immediate vicinity of the main plant buildings to
establish the design grade, permit the construction of access and temporary
roads and to prepare for the construction of the Category I structures. These
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TABLE 3-1

LAND AREAS AFFECTED BY CRBRP

SITE PREPARATION ACTIVITIES ,

Acres. Disturbed

Temporary Permanent
Category Facilities > Facilities

Access Roads and Railroads (on-site) 18 18

Access Railroad (off-site) 4 4
'

Parking Area 19 i

Barge Unloading Area 3 3

Impounding Ponds 9 -

Quarry Including Stock Pile Area and Crusher Facility 45 -

Concrete Batch Plant 3 -

Spoil Areas 43 -

Storage and Other Work Areas 69 -

All Land within Security Barrier 3 7 ,, 37

Meteorological Tower Areas 10 10

TOTAL 260 73

.
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|

Category I structures for which excavation will be undertaken include the
Containment, Reactor Service, Steam Generator, Auxiliary Bay, Intermediate l

Bay, Control and Dies?1 Generator Buildings, and the Emergency Cooling Tower

(including its Water Storage Basin and related pipelines). It is planned to

excavate to approximately 712 feet MSL for the mat for the main plant
structures. Excavation for the Category I Emergency Cooling Tower will be
within sound siltstone. Trenches extending to sound siltstone will be
excavated for associated Category I piping.

Excavation for the Balance of Plant facilities consisting of the Turbine
Generator Building: Circulating Water lines, and Normal Cooling Tower will
also be completed.

Estimated quantities of material to be excavated for the plant structures are
shown in Table 3-2. Excavated material except topsoil will be utilized by
direct placement methods to establish the required grade elevation of 814 MSL,
to construct.the main access roads and railroad to grade, or will be deposited
in stockpile or spoil areas adjacent to the main plant area and within the
cle ved area, graded to drain and utilized for temporary construction
facilities and laydown areas. The increased excavation volume results from
the increased depth of excavation (to 712 feet MSL rather than 721 feet MSL)
and the associated excavation to provide proper sloping. The effect of this
increased excavation has been included in the land area usage.

Sound limestone and siltstone removed from the excavation area will be
processed through a crushing and screening plant and utilized as surfacing for
parking and laydown areas or as backfill.

Top soil will be stockpiled and protected for restoration, erosion control, and

site landscaping both during and at the completion of the Project construction.

During excavation, water encountered will be controlled by installing drainage
ditches at the toe of the slopes. Water will be collected in sump pits located
around the periphery of the excavated slooes, to permit pumping to impounding'

ponds for settlement of suspended solids prior tr discharging to the river in
accordance with applicable Federal and State substantive standards.
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TABLE 3-2

EARTHWORK ACTIVITIES

A) Clearing and Grubbing (Acres) . . . . . . . . . . . . 260

Stripping of Topsoil (yd ).'. . . . . . . . . . . . 152,000
3

1 B)

C) Overburden, Weathered and Soun'd Rock - As follows:

EXCAVATION FILL UTILIZATION
,

Weathered Sound
Overberden Rock Rock Total Available Required =AFill

tyd 1 (yd ) (yd ) (yd ) , (yd ) (yd ) (yd )

BALANCE OF
PLANT 1,494,000 417,000 65,000 1,976,000 1,892,000 2,460,000 (568,000)'

!"
ROAD AND
RAILROAD 44,000 44,000 37,000 100,000 (63,000

BATCH
PLANT 26,000 26,000 22,000 74,000 (52,000)

NUCLEAR

ISLAND 203,000 177,000 364,000 744,000 887,000 17,000 870,000.

TOTAL 1,767,000 594,000 429,000 2,790,000 2,838,000 2,651,000- 187,000 '

To level the plant Site'to Elev. 814 feet, construct road and railroad, grade Batch Plant and remaining
B0P areas, a total surplus of 187,000 yd3 of fill is available.

At the end of the 14 month excavation period, approximately 400,'000 yds 3 of crushed aggregate will have
~

been stockpiled.at the crusher area (in addition to the quantities noted above) to.be partially used in
.; the event redress is required. Quantities available beyond that required for redress would be sold.

_.



Ground water levels vary across the Site due to differences in topography and
1weathered rock elevations. The levels were also found to vary on an annual
,

cycle as influenced by prccipitation. The normal ground water elevation in
,

the main plant area is approximately 770 feet MSL. Dewatering in the Nuclear
Island excavation will be required below this elevation to control hydrostatic
uplift pressure, primarily in the pervious weathered limestones on the east

and west sides of the excavation. Adequate and redundant pumping capability
will be provided to handle the anticipated seepage. Slotted drainage pipe
will be installed in the Nuclear Island rock face to control ground water
during construction. A mud mat with waterproof membrane will also be placed
to provide additional protection. Lean concrete backfill will be placed to an
elevation of approximately 734 feet against the cut walls as further
protection. A waterproof membrane will also be attached to the lean concrete
backfill.

After excavation has been completed tc the base level, the base area will be
covered with a coating of gunite or fill concrete or gravel, as necessary, to
prevent breakdown of the siltstone due to exposure. All bolted rock slopes
will be covered with chain link or welded wire fencing fabric to retain loose
rock fragments. Gunite will be applied to excavated siltstone slopes having
no rock bolts to prevent breakdown due to exposure.

Results of the detailed investigation for the foundations of the Category I
structures, which included observation of the rock core, water pressure
testing, resistivity and sonic logging, refraction, cross-hole and uphole
studies, indicate that solution activity, resulting in voids or soil filled
cavities, is absent in the selected upper siltstone bearing stratum. Also, a
line of borings was drilled at 50 foot spacing, and a test grouting program
was performed on the western side of the Nuclear Island which confirmed that

j no solution activity exists in the Unit A limestone below elevation 712 MSL
| within the immediate influence of the foundation mat. Prior to start of the
| Nuclear Island mat construction, additional borings (see Section 2.7) will be

performed to further ensure the integrity and bearing capacity of the
I foundation strata.

| 3-8

|
,



.

| Excavation in the turbine building and normal cooling tower areas will be
concurrent with that in the area designated for Nuclear Island structures. A
detailed foundation investigation has been completed in these areas. Based on
the results of this investigation, it is planned to excavate the residual

overburden soils and weathered siltstone to elevation 790 MSL for the turbine
building and 763 MSL for the cooling tower and backfill to tne required
bearing elevation for the foundation mat with compacted structural fill,
consistent with the construction schedule for the adjacent buildings.

3.3 CONSTRUCTION OF TEMPORARY PLANT FACILITIES

Temporary construction facilities consist of access facilities, buildings and
services required to execute a successful construction project. The temporary
construction facilities are required to be functional so that subsequently
authorized plant construction can begin in a timely manner. Facilities to be
developed are shown in Figures 3-1 and 3-2 and include the following:

A. Temporary onsite roads

B. Railroads, and railroad spurs
C. Construction parking areas
D. Contractors work and storage areas
E. Construction utilities (power, water, compressed air, etc.)
F. Concrete batching and mixing plant
G. Sewage treatment plant and craft toilet facility
H. Construction buildings
I. Fire protection system
J. Storm drainage system
K. Barge unloading facility
L. On-site quarry and crushing facility,

M. Impounding Ponds

Construction of temporary on-site roads and parking areas is required to begin
early in the site preparation activities to be available for use for buildup
of construction forces. Mobilization of major earthmoving equipment and
material deliveries will also require early completion of all-weather access
to the Site.

3-9
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Completion of the railroad at an early date will provide an alternate method-
for volume deliveries... Railroad spurs will be constructed on-site for the

i efficient handling of material.

: The construction contractors require work and storage areas large enough to
accomplish subassemblies, to construct scafolding and to allow short-term
storage of equipment and materials. Every effort has been made to reduce the
area required by scheduling sequential use of these areas.

.

Construction power will be provided initially by portable electric
generators. On or about October 4,1982, work is scheduled to commence on a

construction power substation on-site to provide for the anticipated buildup
-

of power requirements. Distribution transformers, located on the Site, will
supply 480 volt, 3-phase and 110/220 volt single phase power for temporary
power during construction.

A concrete batchir.g and mixing plant, large enough to meet the requirements of
the construction program, is a long-lead-time delivery item. To assure its
setup and checkout in time for the construction phase, the work' to erect this

,

plant is scheduled to be completed by the latter part of 1982. The concrete:

. batching and' mixing plant will occupy approximately 3 acres. Establishment.
I and operation of a concrete batching and mixing plant also requires the

purchase and on-site storage of cement. Fine and coarse aggregates will be-'

processed and tested on-site. A supply, built up over a period of three
months or more, will be required to meet the early mass-pour schedule. The
concrete batch plant will consist of two identical central mix concrete

plants, each rated at 100 cubic yards per hour, each with cement, flyash and
aggregate storage and handling facilities with a common ice plant and boiler
plant, all complete with parts and equipment for automatic operation. The
cement and flyash handling facilities will be equipped with a reverse-air-flow
pollution control system. All cement and aggregate from the wash out of
transit-mix trucks will be processed through a waste water concrete separator
to reclaim waste cement and aggregate. Wash water will be recirculated
eliminating the need for an impounding pond. Dust control will be maintained
for truck traffic by sprinkling with water.

3-10
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1

An on-site quarry, stockpile, and crushing facility will provide concrete
4

; aggregate'and granular structural fill. Approximately 45 acres will be
; cleared, and topsoil and overburden will be removed. Crushing, screening, and

stockpiling equipment will be procured, installed and operated. Raw water for
j aggregate washing and dust control will be obtained from the river. Drainage

Will be provided to impounding ponds to prevent silt and suspended solids from
entering the river.

;

| Early erection of the sewage treatment plant and craf t toilet facilities is
required to' assure their completion and availability during craft buildup as>

*

construction manpower requirements increase. These will occupy approximately
0.5 acre. Long delivery times have been experienced for sewage treatment
equipment. To assure availability when required and maximum protection of the
environment, this equipment will be ordered and placed into operation as~early:

as possible. Approximately four-to six months will be required to construct
[ and to test the sanitary system. Sanitary facilities are discussed further in

Section 3.5.6 of this report.
:
,

During the early phase of construction, the fire protection system will
'

,

consist of portable dry chemical fire extinguishers, located appropriately, to
I . protect all temporary construction facilities as they are set up. An existing
j DOE / Contractor-operated fire station, located less than 4.0 miles away, will

provide first-line protection. Installation of the construction fire
protection system will begin as soon as site grading reaches the required
elevations. The fire protection system will consist of one permanent plant
water storage tank, with makeup water supplied by the Bear Creek waterline.

.

Fire pumps will take suction from the storagt tank and discharge to a fire
protection header to assure adequate flow and pressure at all hose and
sprinkler locations. It is intended to use as much of the permanent plant

,

fire protection system as practical during site preparation to reduce costs.
;

| The site storm drainage system will be developed along with permanent site
.

access roads, temporary construction roads, spoil and laydown areas to assure ;

that construction activities will not interfere with natural watercourse l
runoff. Impounding ponds will be constructed to protect the river from

t

s

'
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suspended solids. These ponds will effectively contain most of the suspended
solids and ensure that discharges into the river will be in accordance with
applicable Federal and State substantive standards.

Construction offices on-site will consist initially of portable trailers. As
the project progresses, trailers will become inadequate, and a full-size
office will be established to handle the volume of work anticipated.
Therefore, an office building and a warehouse building of a pre-engineered,
metal type structure will be constructed that can be set up and dismantled
quickly, and yet have a longer useful life than a wooden structure. Other
temporary buildings that will be installed during this period are the time
office and guard house, tool storage and rigging loft, air compressor
building, first aid and ambulance building, and the test laboratory building.

An off-site office to partially accommodate the buildup of the constructor's
work force will be erected as early as possible in the site preparation
period. The area to be developed for this building is approximately 2.5 miles
north of the Site on the U.S. Government's Oak Ridge Reservation near the
intersection of Hwy 58 and Blair Road (see Figure 3-3). It consists of 17
acres developed during World War II with crushed rock surfacing, access roads,
and utility systems (since deteriorated). Only scrub vegetation has
established itself in the intervening years.

3.4 CONSTRUCTION OF PERMANENT ACCESS ROAD, RAILR0AD SPUR, CONSTRUCTION

PARKING AREA, TEMPORARY ROADS AND CONTRACT 0RS' WORK AND STORAGE AREAS

|

3.4.1 PERMANENT ACCESS ROAD

i

j Site access for preliminary work will be by existing local roads. Before
j major construction activities can begin, the permanent access road will be
| constructed to handle the expected traffic volume. Construction of the access
! road will begin af ter survey work, clearrig, grubbing, and stripping. The

permanent access road will consist of a compacted subgrade, a crushed stone
base and an asphaltic concrete surface. Total length of this access road is,

approximately 7,000 feet.

3-12
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3.4.2 RAILROAD SPUR

A railroad spur onto the Site will be required in the construction phase. An

access sour from the existing railroad at DOE's Oak Ridge Gaseous Diffusion
Plant will be extended to the plant site. The right-of-way will be cleared
and grubbed, and earth work will be done at the came time as the construction
of the site access road. Construction of the railroad spur is scheduled to be
completed at the earliest time possible to allow maximum usage to transport
heavy material and equipment onto the Site. Total length of the railroad is
approximately 13,000 feet.

3.4.3 CONSTRUCTION PARKING AREA

The construction parking area will be prepared to accommodate 1900 cars. It

is scheduled to be constructed during plant site excavation and will utilize
the excavated material to avoid the extra time and cost of double handling of
material. Clearing and grubbing of the area will commence at the same time as
that of the access road to gain the advantages of larger volume of

sub-contracted work. The surface of the parking area will be crushed stone,
sloped to be self-draining, with runoff conveyed to nearby impounding ponds by
the storm drainage system. The construction parking area is to be completed
in time to be able to accommodate the increases in construction manpower
expected near the end of the excavation work.

3.4.4 TEMPORARY ROADS

Temporary roads will be developed during clearing, grubbing and excavation of

the CRBRP areas. These roads will be used for access to construction areas
from the permanent access road and from the. barge unloading facility and for
hauling excavation and quarry material. The main network of temporary roads
will be placed at the location of permanent site roads to obtain compaction
from use, and to reduce the cost of reccnstructing a road base in a different
location.

To avoid damage by heavy equipment, these temporary roads will not be paved.

3-14
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3.4.5 CONTRACTORS WORK AND STORAGE AREAS

Areas large enough for storage of the excavated material will be cleared and
. grubbed before the start of excavation. Excavated material storage areas will
be relatively flat, sloped to be self-draining, and will drain to impounding
ponds. Constructed in this manner, they can then serve as work and storage
areas for the contractors. The sequence of construction events and their

timing have been scheduled to reduce the amount of land requirea during
construction through successive use of designated areas.

3.5 PROVISION OF CONSTRUCTION UTILITIES

3.5.1 ELECTRIC POWER

1

Construction electric power will be provided from a tap on the 161 KV
transmission line which traverses the Site. A temporary substation will
utilize a three-phase 15/20/25 MVA, 161-13.2 KV power transformer. Three 13
KV. feeders will be protected by 600 ampere, 14.4 KV oil circuit breakers.
Distribution transformers rated at 5 MVA, 13.2 KV/480 V, three phase will be
the source of temporary power throughout the Site.

3.5.2 COMPRESSED AIR

Due to the large requirements for compressed air during construction, it is
economically advantageous to install a central common compressed air supply
system. This system will include air compressors and an underground
distribution system.

3.5.3 WATER SYSTEM
7

Initially, drinking water will be trucked onto the Site. Later the permanent
water main will be constructed from the Bear Creek Road Filtration Plant to
the Site. A temporary distribution system will be installed to serve the

; construction office, sanitary facilities, and construction buildings to
provide for the craft manpower buildup.

3-15
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3.5.4 . RAM WATER USE

Raw water will be required for soil compaction, dust control and quarry
operations. Water for soil compaction will be pumped from the Clinch River
into a tank truck for spraying onto fill are;s. The amount of water' required
for fill compaction is estimated to average less than 10,000 gallons per day.
It is estimated that an additional 10,000 gallons per day of raw river water
will be used for dust control on construction roadways. As noted in Section
4.3 of the FES, water for the quarry would be pumped from the river and would
be recycled from settling basins; maximum use during peak crushing would be
40,000 gallons per day. Water for the concrete batching and mixing plant will
be taken from the Bear Creek Road Filtration Plant via a permanent water main.

3.5.5 FIRE PROTECTION

Fire protection in the early construction period will consist of portable dry
chemical fire extinguishers located to protect temporary construction
facilities and the various areas under construction.

Installation of the constructice fire protection system will begin as early as
practical. The system will consist of a grade-level fire protection storage
tank, and the Bear Creek water line to supply makeup water. Fire pumps will
take suction from the tank and discharge to a fire protection header. It is

intended to use as much of the permanent plant fire protection system as
practicable.

3.5.6 SANITARY FACILITIES

Initially, sanitary facilities will be provideo by portable toilets.
Resulting waste will be collected and disposed of by a local service company.
The servicing contractor will dispose of this waste of f-site in a manner
acceptable to all local health and environmental authorities. Portable

! toilets would continue to be used in remote areas.
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When the construction office and craf t toilet f acilities are completed, they
will provide sanitary facilities for the work force. These facilities will be
serviced by the on-site sanitary waste treatment plant. As discussed in
Section 3.7.1 of the FES, a permaaent sewage treatment facility will be
erected during the site preparation period. It will be complemented by a much
larger (52,000 gpd) temporary facility to service the peak construction force
which will be dismantled and salvaged following plant construction, leaving
the permanent facility to service the plant over its operating life.
Discharges from both facilities will be in accordance with applicable Federal
and State substantive standards.

3.6 LAYOUT PERMANENT MAIN SURVEY CONTROL LINES AND BENCH MARKS

Base-line survey monuments and project control lines have been established as
indicated in Figure 3-2 for the proper horizontal and vertical control of the
entire project. The monuments to be installed will be tied to the exitting
bench marks previously established by TVA and will be engraved with cross
marks for exact locati . Elevation above mean sea level and the coordinates
of the grid system used will be indicated. Each monument will be set into a
poured concrete base which extends at least four feet below grade. With
established base-line survey monuments as guides, a series of project control
lines will be established in the work area proper for reference during
construction.

3.7 OPEN UP QUARRY AND STOCKPILE AREAS

Clearing, grubbing, stripping and grading will be performed to permit
excavation to commence for the quarry, to develop stockpile areas for topsoil,
siltstone, limestone and excavated crushed rock, and to eventually establish
required grade elevation of 814 MSL. Required fill material for establishing
grade will be obtained by direct placement from selective excavation of

residual soil and excavated rock. The on-site quarry and crushing plant will
produce approximately 400,000 cubic yards of concrete aggregate as well as
well-graded granular material during the site preparation period for the
required structural fill. A designated area will be prepared to permit
stockpiling of this material near the crushing plant.

.
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Stockpiles will be shaped and dressed to drain. Potential erosion due to |

rain, run-off or seepage during excavation will De controlled by constructing
drainage ditches around the periphery of all designated stockpile areas and at
the base of all excavation slopes. Drainage water can then be collected in

sumps and either pumped or permitted to flow under gravity to impounding ponds
prior to discharge into the river. Discharging the effluent to the river will
be in accordance with applicable Federal a.9 State substantive standards.

The quarry will be excavated from the side of an existing hill, with average
excavation depths expected to range from 40 to 140 feet below the existing
grade. Multiple small blasts of dynamite will be used to facilitate removal
of the material. Explosives will be used intermittently starting shortly
after initial clearing and grubbing and extending through the excavation
period. Disturbance from explosives will be limited by use of small multiple
charges to minimize noise, dust and vibration effects in the vicinity of the
plant and quarry sites. Topsoil and overburden in the quarry will be scraped
off, separately stockpiled and replaced over the quarry when excavating
activities have ceased. Geological mapping will be conducted for evidence of
faultir.g in the quarry area.

After quarrying operations have been completed, all temporary facilities will
be dismantled, excess building materials will be hauled off-site for disposal
and disturbed areas will be reshaped and replanted to conform with adjacent
contours. The quarry floor will be covered in sequence with waste rock first,
subsoil second and topsoil on top such that each layer is shaped for drainage
before the next is evenly spread. Reclamation of the quarry will consist of
loosening the topsoil and then planting a mixture of native grasses and other
appropriate cover.

3.8 COST OF SITE PREPARATION AND EXCAVATION

The cost of labor and materials to condu:t the various proposed activities is
summarized in Table 3-3. The total cost is estimated to be $88.3 million. If

this effort were not followed by plant construction, it is estimated that the
salvage value of f acilities ario equipiiient would be $14.9 million. Cost of
redress would be $8.2 million as presented in Section 5.8 of this report.
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TABLE 3-3

COST OF SITE PREPARATION AND EXCAVATION ACTIVITIES

Cost
Activity ($ million)

Site clearing, grading and excavation 41.7

Permanent facilities 9.4

Temporary facilities, construction equipment and tools 28.8

Construction engineering and management 8.4

TOTAL 88.3

|

|
!

|

|

|
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4.0 ENVIRONMENTAL EFFECTS OF SITE PREPARATION

Site preparation will consist of clearing and grubbing, excavation and
backfilling, and construction of temporary and permanent facilities such as
access roads, rail lines, laydown and storage facilities,.on-site quarry andL
crusher facilities, a concrete batching and mixing plant, a sewage treatment
plant, and barge unloading focilities as described in Section 3.0. Site

preparation activities for the plant will cover a period of approximately 14
months. The construction monitoring program described in Section 4.8 will be
employed to monitor the impact of site preparation and will ensure that
methods being employed to mitigate impact are effective. The environmental
analysis and conclusions provided below reflect an update of Site
characteristics and proposed construction activities that formed the basis of
the earlier NRC impact assessment. This updated information, described in
previous sections of th., report and summarized in appro,*iate locations
below, shows'that there are no significant changes to the site conditions or
to the proposeo site preparation activities that were assessed by the NRC
during the preparation of the FES and, in f act, serves to confirm the
conclusion contained in the FES that, "it is the staff's opinion that the
environmental impact of such work [ site preparation] would not be

,

significant." (FES, pg. 9-23).

4.1 IMPACTS ON ECOLOGY, LAND USE, bull AND WATER RESOURCES

4.1.1 IMPACT ON TERRESTRIAL ECOLOGY

The ecological impact of CRBRP construction on the terrestrial ecology was
assessed by the NRC staff in Section 4.2.1 and Section 4.4.1 of the FES and
was based on disturbance of about 195 acres of primarily forested land. The

,

environmental assessment provided herein is based on an updated value of

|
approximately 260 acres but does not alter the conclusion that on balance the

|
environmental impact on the terrestrial ecology would be " minimal in view of

the f act that the amount of land affected would be less than 1% of similar
;

|
available land on site and the Oak Ridge Reservation." (FES, pg. 4-5).

i
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The principal effects of the CRBRP'on the terrestrial ecology of the area will
occur in connection with site-preparation activities. A smaller impact will
result from construction of the railroad and access road. Site biota will be,
affected by site preparation activities, but the effects are expected to be
minor.

Approximately 260 acres of land surface will be disturbed during the site
preparation activities for the CRBRP. Community types, acreages and
percentages of each are listed in Table 4-1 based on disturbance locations
shown in Figure 3-1 and vegctation types shown in Figure 2-8. Approximately
197 acres (76 percent) of disturbed land is covered with four communities
including hardwood, pine plantation, cedar-pine and hardwood-cedar. Each of

five community types will have more than 20 acres disturbed, representing
approximately 129 acres (50 percent of disturbed land). The only significant
difference from the carlier NRC assessment is that 24% of the disturbed land
(62 acres) will involve the hardwood community compared to 5% in the FES;

disturbance of the cedar-pine community will decrease from 25% to 14% (37
acres). Only 16 acres of non-forested land will be disturbed by site
preparation activities. The 260 acres of disturbed land constitutes only 0.7
percent of all land on the Oak Ridge Reservation (0RR). However, cedar-pine,
hardwood-cedar, hardwood-cedar-pine and pine plantation are more common on

disturbed land than on ORR, representing 6.9, 2.6, 1.5 and 1.4 percent of the
respective community typas, as shown in Table 4- 1. Timber on disturbed land
will be harvested prior to site-clearing activities.

As discussed in Section 2.6.1.1, the 260 acres of land destined for clearing
contain some rare community types and rare plant species but no threatened

varieties. These rare species exist elsewhere in Tennessee and are widespread
in the Appalachian region, even so, site preparation activities have been
planned such that intrusion on these rare species is avoided.

Wildlife will be affected in proportion to effective habitat loss.
White-tailed deer (Odocoileus virginianus) utilize the relatively open
cedar-pine and mixed hardwood communities where browse and cover are

available. Forest thinning as part of the DOE forest management program
provided additional relatively open habitat and additional browse and cover.
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TABLE 4-1

PLANT COMMUNITY TYPES AFFECTED BY CRBRP CONSTRUCTION *

Percent of Percent of
Disturbed Cover Type

Community Type Acreage Land on ORR**

Hardwood

Northern Red Oak-White Oak-Tulip 0.2 0.1
Poplar

White Oak-Northern Red Oak-Tulip 27.2 10.5
Poplar-Hickory

Northern Red Oak-Tulip Poplar-White 23.1 8.9
Dak-Hickory

White Oak-Black Oak-Hickory-Sweetgum 1.7 0.7
Sugar Maple-Elm 1.1 0.4
Northern Red Oak-White Oak 0.7 0.3
Sweetgum 0.2 0.1
Sycamore-Tulip Poplar-Elm-Walnut 1.7 0.7
Sycamore-Elm-Boxelder-Willow 3.8 1.5
Tulip Poplar-Northern Red Oak 0.6 0.2
Boxelder-Hackberry-Elm 0.4 0.1
El m-Boxelder 0.8 0.3
Ash-Hackberry-Walnut 0.7 0.3

Total Hardwood 62.2 24.1 0.6

Pine Plantation

Shortleaf Pine - 1952 5.7 2.2
Shortleaf Pine - 1954+ 25.4 9.8
Shortleaf Pine - 1976 7.1 2.7
Loblolly Pine - 1954 6.1 2.4
Virginia Pine - 1954 5.4 2.1
White Pine - 1952 13.1 5.1

Total Pine Plantation 62.8 24.3 1.4

Successional Pine

Shortleaf Pine-Virginia Pine 27.6 10.7

Total Successional Pine 27.6 10.7
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7ABLE 4-1 (Continued)

Percent of Percent of
Disturbed Cover Type

Community Type Acreage Land on ORR**

Community Type

Cedar-Pine

Cedar-Shortleaf Pine 25.5 9.9
Shortleaf Pine-Virginia Pine-Cedar 4.4 1.7
Cedar-Field 0.4 0.2
Cedar-Mixed Pine 6.8 2.6

Total Cedar-Pine 37.1 14.4 6.9

Hardwood-Cedar

Northern R6 Oak-White Oak-Sweetgum- 13.6 5.2
Cedar

Cedar-Sweetgum-Tulip Poplar 7.3 2.8
Cedar-White Oak-Northern Red Oak 12.6 4.9

-Cedar-Scarlet Oak 1.7 0.7

Total Hardwood-Cedar 35.2 13.6 2.6

Hardwood-Pine

Sweetgum-Virginia Pine 2.2 0.9
Southern Red Oak-Shortleaf Pine- 3.2 1.2

White Oak

Total Hardwood-Pine 5.4 2.1 0.1
i

Hardwood-Cedar-Pine

Northern Red Oak-Pine-Cedar 3.0 1.2
Northern Red Oak-White Oak-Tulip 8.8 3.4

Poplar-Pine-Cedar

| Total Hardwood Cedar-Pine 11.8 4.6 1.5

,
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TABLE 4-1 (Continued)

Percent of Percent of
Disturbed Cover Type

Community Type Acreage Land on ORR**

Non-Forest

Abandoned Fields 1.8 0.7
Meteorological Site 1.7 0.7
Transmission Line Corridor 7.6 2.9
Roads 5.0 1.9

Total Non-Forest 16.1 6.2 0.2

TOTAL 258.2 100.0 0.7

* On-site plus off-site excluding transmission line.
Based on Cover type acreages in Reference 4-1, Table 4 and 8.**

+ Clear-cut in 1973 to control pitch canker.

|

|

|

|
\

!
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Site preparation activities are expected to decrease deer habitat and
populations on the Site by approximately 20 percent. Population reductions of
gray squirrel, raccoon, gray fox, opossum and bobcat are also expected to be
approximately 20 percent since they occupy forestland. Wildlife residing in
open habitat such as cottontail, woodchuck and striped skunk will initially l

experience population reductions of approximately 20 percent during site

clearing followed by population increases to approximately equal those prior
to these activities as cleared habitat peripheral to most site activities
becomes available for habitation. Populations of white-footed mice, cotton
rats, house mice, golden mice and short-tail shrews will initially decrease by
approximately 15 percent during site clearing followed by a population
increase of approximately 20 percent above pre-disturbance levels as open,
cleared habitat becomes available for habitation.

Populations of forest dwelling birds such as ruffed grouse, American woodcock,
woodpeckers, blue jay, flycatchers, vireos and warblers will decrease by
approximately 20 percent due to habitat loss during construction. Following
plant construction, populations of these birds will increase slightly to
approximately 85 percent of those prior to site preparation. Species typical
of open habitat such as crow, mockingbird, grackle, cowbird, cardinal, indigo
bunting, American goldfinch and most sparrows will initially decrease by
approximately 15 percent of their initial level during site preparation
activities. De population is expected to return to its normal level as
construction is completed and abundant open habitat becomes available. Pest
birds such as crows, starlings and house sparrows will increase by
approximately 20 percent during site preparation.

Reptile populations are expected to decrease by approximately 50 percent
during site clearing because of habitat loss and roadkills. Amphibian
species' populations are expected to initially decrease by approximately 20
percent followed by a 100 percent increase during site preparation as they
colonize ponds and as insect pests become abundant near site preparation
activities.

Threatened and endangered wildlife will be affected in proportion to effective
habitat loss the same as other wildlife. The bald eagle and osprey species
have active nests along Watts Bar Lake and may occassionally visit the Clinch
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River to feed. Neither species is expected to be affected by CRBRP site
-preparation. The bald eagle is listed as endangered in the U.S. and
Tennessee, while the osprey is listed as endangered in Tennessee. The eastern

| cougar, if present on ORR, ranges widely and is not expected to be affected by
site preparation. The cougar is listed as endangered in the U.S. and in'

Tennessee. Cooper's hawk, listed as threatened in Tennessee, resides in mature

hardwood forests of ORR where it feeds on songbirds. The sharp-shinned hawk,
also listed as threatened in Tennessee, resides in open forest where it feeds
on birds as large as pigeons. Both species have ample feeding habitat and

,' range widely in search of food. They are not expected to be affected by site
'

preparation. The marsh hawk is a winter resident of ORR and is' listed as
threatened in Tennessee. It feeds on small mamals and an occasional reptile
in open habitat and may benefit from increased small mammal populations on

,

disturbed land. Other threatened and endangered species discussed in Section

2.6 are only possible residents of ORR and are not expected to be affected by
site preparation activities.

The differences between the impacts resulting from the activities described
herein and those described in the FES are not significant. As in the case of
the FES, it is concluded that the environmental impact of tne proposed
activities on the terrestrial flora and fauna on the plant site and its

environs will be minimal in view of the [ insignificant] amount of land
affected. (Refer to FES, Pg. 4-5).

! 4.1.2 IMPACT ON AQUATIC ECOLOGY
i

The ecologicai impact of CRBRP construction on the aquatic ecology wet
assessed by the NRC staff in Section 4.4.2.of the FES and was based on the

construction of a river pump house, intake / discharge pipes and a barge
unloading facility. Only the barge unloading facility is included in the site
preparation activities proposed herein and will involve substantially less

3 3dredging (11,000 yd ) than assumed in the FES (19,000 yd ),
|

Some disturbance of the aquatic environment will result from operations
involving construction activities at the barge unloading area. On one side
and one end of the area, steel-sheet piling will be driven to form two sides
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of the area to be excavated. Approximately 11,000 cubic yards (5,000 cubic
{

yards below minimum water level, elevation 735 feet) of sandy silt material
will be removed from the river bank using clamshell and/or dragline,
deposited, and spread at the adjacent disposal location. Except for the final
dredging, all work will be accomplished without disturbing the river. To
control turbidity and preclude excavated material from returning to the river,
a dike will be constructed around the disposal area. Approximately 700 cubic
yards of sand will be placed on the bottom of the slip to cushion grounded
barges.

Benthic communities in the dredged area of the barge unloading facility will
be eliminated and those in other nearby portions of the river bottom will be
disturbed. A baseline aquatic survey, conducted on the Clinch River at the
Site to identify and characterize the existing biological communities,
indicates that communities in areas where site preparation impact may occur
are dominated by common chironomid and oligocheete species. These species

will recover rapidly in the affected area. Fish species are expected to avoid
areas of high turbidity and will not be impacted by construction activities.

As in the case of the FES (Section 4.4.2), it is concluded that the
environmental impact of the proposed activities on the aquatic ecology of the
Clinch River in the vicinity of the plant site will be insignificant. All
activities affecting the Clinch River will be performed in accordance with the
appropriate requirements.

4.1.3 IMPACT ON LAND USE

The impact of CRBRP construction on Site land use was assessed by the NRC
j staff in Section 4.2.1 of the FES and was based on temporary disturbance of

195 acres, which included a 32-acre borrow pit for structural fill. At that
time, a potential use of a 25-acre quarry was contemplated. As described in
Section 3.1, current plans provide for approximately 260 acres of temporarily
disturbed land, including 45 acres for an on-site quarry and stockpile areas
which eliminate the need for a borrow pit and substantially reduce off-site

|
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trucking ~for construction materials. The total area of permanently disturbed
j land and the allocation of this land for specific purposes is comparable to

those values used in the FES.

The CRBRP site consists of approximately 1,364 acres, nearly.all in woodland.
Of'this total acreage, approximately 260 acres will be disturbed by
construction of CRBRP, as shown in Figure 3-1. Table 3-1 reveals that most of
this disturbance will be associated with temporary construction-
related activities. Approximately 37 acres will be required for permanent
plant structures and surrounding land within an area to 'ae eventually enclosed-4

by a security barrier,

, Areas of the Site will first be cleared, grubbed and stripped during the
s-

site-preparation phase. The plant area will undergo a major land use change
{ from woodland to industrial use. Trees of commercial value will be harvested

and removed from the Site in accordance with the DOE Forest Management
j Program. As indicated in Figure 3-1, clearing will be limited to those areas
i

required for site preparation activities and permanent plant buildings.

| Because the CRBRP will be located in an undeveloped area, temporary
'

construc; ion facilities will be essential. Temporary construction buildings
and facilities will be arranged in an orderly manner to minimize the impact on
terrestrial ecology, reduce land-use requirements, expedite construction

| operations and facilitate routine groundskeeping, as shown in Figure 3-1 and
Figure 3-2. Acreage required for the temporary facilities is listed in Table
3-1. Following completion of the plant and termination of quarry operations,

l temporary facilities will be dismantled, excess materials will be hauled
off-site for disposal and all disturbed areas will be reshaped and replanted.
Facilities such as laydown areas, parking areas, plant site railroad spurs,

| concrete batch plant areas and areas assigned to various contractors will be
time-sequenced to minimize the size of disturbed areas.

Quarry site preparation will consist of clearing, excavation, and construction,

1

of access roads, stockpile areas, quarry and crusher facilities. Timber of
commercial value will be harvested and removed in accordance with the DOE

I Forest Management Program. The quarry will be excavated from the side of an
'

i
!
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existing hill, with average excavation depths expected to range from 40 to 140
feet below the existing grade. During the site preparation activities, quarry
operation will involve removal of approximately 0.4 million cubic yards of
crushed aggregate. Disturbance from explosives will be limited by use of
small multiple charges to minimize noise, dust and vibration effects in the
vicinity of the plant and quarry sites. Topsoil in the quarry will be scraped
off, separately stockpiled and replaced over the quarry when excavating
activities have ceased. After quarrying operations have been completed, all
temporary facilities will be dismantled, v cess building materials will be
hauled off-site for disposal and disturbed areas will be reshaped and
replanted. The quarry floor will be covered in sequence with waste rock
first, subsoil second and topsoil on top such that each layer is shaped for
drainage before the next is evenly spread. Reclamation of the quarry will
consist of loosening the topsoil and then planting a mixture of native grasses
and other appropriate cover.

As in the case of the FES (Section 4.2.1), it is concluded that the disturbed
areas will not consitute a significant land-use impact because the Site and
its vicinity are populated by similar forest plant communities, and because
the purpose of the CRBRP is consistent with the intended use of the Site for

industrial development. The larger arca to be temporarily disturbed by
construction activities will be largely restored and revegetated so that the
long-term impact will not differ significantly from that described in the FES.

4.1.4 IMPACT ON SOILS

The effect of erosion associated with construction of the CRBRP was assessed
by the NRC staff in Section 4.2.1 and Section 4.3 of the FES and was based on
the same basic erosion-control measures to be used in the proposed
construction activities described in Section 3 of this report.

Excavating and grading activities will cause disturbance of soils in the plant
site area and some resultant short-term erosion. Examination of the soil of
the Site indicates that it is not valuable for agriculture and is much more
adaptable to currently employed forestry practices. Judicious use of ditches
and the impoundment of all storm runoff streams will control erosion and
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prevent siltation of the Clinch River. Any discharges from erosion control
devices will be implemented in accordance with applicable Federal and State
substantive standards.-

Within the proposed areas of' site preparation activities, soil-erosion and
revegetation potential have been identified. 0nly approximately 10 acres of
soil that will be disturbed by site preparation activities have a moderate to
' severe erosion potential due to steep, erodible slopes, as shown in Figure
4-1. Figure 4-2 reveals that only 40 acres of disturbed land have a severe or
moderate-to-severe seedling mortality rating such that the replanting of
temporarily disturbed areas of the construction site described -in Section
4.1.1 will be largely successful.

. Access roads and stockpiled soils are the major contributors to erosion. The
existing access road is an unditched dirt road. Improvements to this road

will consist of regrading, widening, strai@tening, compacting, graveling,
placing an asphaltic surf 6ce and ditching, lhese improvements will provide
- greater control of erosion runoff. Stockpiled soils will be contoured and

ditched to minimize runoff. Topsoil, which will not be used for several
years, will be contoured, seeded and mulched in addition to being ditched to
control runoff. Most excavated soil which is subject to erosion will be

deposited near the construction site and little is expected to reach the
Clinch River.

,

As in the case of the FES (Sections 4.2.1, 4.3), it is concluded that the
proposed activities and control measures will adequately protect the Site and
its environs from the effects of soil erosion.

4.1.5 IMPACT ON WATER RESOURCES
,

i

7
The impact of CRBRP construction on water use was assessed by the NRC in
'Section 4.3 of the FES and assumed that maximum use of river water during the

i peak crushing period would be 40,000 gpd; the maximum requirement during plant
.

! construction was expected to be 190,000 gpd. The NRC staff judged that this
withdrawal was small relative to the river's annual average flow and concluded

4

f

I

i
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Figure 4-1. Soil Erodibility of the CRBRP Area
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Construction of the barge, unloading area will involve only.a small area at the
river. bank and will pose no obstruction to barge or pleasure-craft traffic.
The, facility (sheet-piling and concrete slab-on-piling) will be constructed on
dry ground. Final dredging and excavation to open access.to the river will be
conducted during the August to March period if necessary to preclude
interference with the fish-spawning season.

~

; h.
'

The groundwater enviruaent at the Site will be substantially changed by the
construction of the Nuclear Island. Presently, plans call for the base of the-
foundation of the structures to be placed at elevation 712. Excavation for,

'

the, Nuclear Island foundation will be performeo simultaneously with pumping
and dewatering. Due to the proximity of the Clinch River and the contiguous1

area of-deeply weathered, more permeable rock between the Nuclear Island and
the river and since the excavation will extend to a depth of at least 20 feet,

below the normal low stage of the river, considerable dewatering of the plant,

site to acccmmodate thecproposed construction will be required. The effect of:- ~.x

[,
'

' theLabove-described-lowering of the water table will probably be to lower the

Water table around the Nuclear Island to an elevation below the normal water
'
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As in the case of the FES (Section 4.3), it is concluded that the proposed
activities will not have a significant impact on off-site water use and
resources.

4.2 SOLID AND LIQUID WASTE DISPOSAL

The effects of solid and liquid waste disposal associated with CRBRP

construction were assessed by the NRC staff in Section 4.2.1 and Section 4.4
of the E S 3nd were based on the same basic disposal practices described in
Section 3 ct this report.

Open burcing will be employed for disposal of forest slash cleared from the
,

Site in accordance with applicable State and Federal substantive standards.

Burning will result in some releases of particulates and gases into the
atmosphere; however, these releases will be local and generally short-lived.
Non-combustible waste and residue from burning will be buried on-site, and the
disturbed area will be graded and seeded with appropriate ground cover species
to minimize soil erosion.

Scrip combustible materials are planned to be removed from the Site by
contractors or di posed of on-site in accordance with applicable regulations.
A demolition fill area for scrap, non-combustible materials such as broken
concrete, miscellaneous metal, bourders cr concrete blocks will be established
on-site.

Major chemicals used on-site during the construction period include soaps,
detergents, paints, cleaning fluids, chemical fire extinguishers, oils and
fuels such as propane, gasolines and diesel oil. The dissemination, release,
or spillage of suco materials on the Site will be controlled in accordance
with applicable Federal and State substantive standards. Spill prevention
control plans will be developed and submitted per EPA requirements.

1

Used oil will be hauled off-site for disposal. The use of fire extinguishers
is expected to be minimal, but, if they are used, the waste will be disposed
of by an outside contractor. Soaps and detergents will be directed to the
construction sanitary system or processed through a waste disposal system
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after use. Sweeping compounds will be disposed of off-site or buried
on-site. All potentially hazardous materials will be transported and/or
disposed in accordance with Resource Conservation and Recovery Act (RCRA) and
applicable State of Tennessee requirements.

As in the case of the FES, it is concluded that the identified precautions
will adequately protect the environmental quality of the Site and its environs

'

from solid and liquid wastes and ensure compliance with applicable Federal and
State substantive standards.

4.3 SANITARY AND OTHER WASTE TREATMENT AND PROCESSING

'

The impact of disposal of conventional garbage and sanitary waste was

addressed by the NRC staff in Section 4.2.1 and Section 4.4.2 of the FES,
respectively, and was based on the same basic disposal practices described in
Section 3 of this report. The NRC staff concluded that these practices would
comply with applicable requirements and that disposal of sanitary wastewater
would have an insignificant effect upon the aquatic ecosystem.

Chemical toilets will be used during the initial site-preparation activities.
Sewage will be collected in contractor-owned tank trucks and hauled to a local
community sewage treatment plant for disposal. Sanitary wastes will not be

t,
discharged directly into streams or stream beds.

During the latter phase of site preparation a 52,000 gpd sewage treatment
facility will become operational. The discharge to the Clinch River will be
in accordance with applicable Federal and State substantive standards.

Waste water from dewatering operations, water spills from curing operations
and site storm drains will be routed through ditches to silt-catchment

,

trenches and settlement basins prior to return of the water to the river. All
waste water discharged into the Clinch River will comply with applicable
Federal and State substantive standards.
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Conventional garbage will be generated during construction. This waste will
be collected by an outside contractor and disposed of off-site in a local
disposal facility. No incineration of garbage will be allowed on the Site.

As in the case of the FES, it is concluded that the proposed treatment of

sanitary and other wastes will adequately protect the environmental quality of
the Site and local streams and comply with applicable regulations, and thus
preclude any adverse impacts on the environment.

4.4 IMPACT ON HISTORICAL AND ARCHAE 0 LOGICAL FEATURES

The impact of construction activities on historical and archaeological
features cf the Site was addressed by the NRC staff in Section 4.2.1 of the

FES and was based on the operation of a borrow pit that was planned near the
Hensley Cemetery and the Indian Mound. The NRC staff concle;ed that

restrictions on the borrow-pit activity would avoid interference with these
two sites. The construction activities proposed herein no longer include the
else of a borrow pit and thereby avoid the only significant activity that was
in close proximity to these sites.

Several archaeological sites were found in the area of the Site and excavated
by tne University of Tennessee, as described in Section 2.4. All field work
at these sites was completed by April 30, 1975. Recovered artifacts have been
removed to the University for further study and analyses.

The Hensley family cemetery, the only site of local historical interest, is
located on the tip of the peninsula and is to be preserved with the family
retaining the right of access. The cemetery is not in the immediate area
affected by site preparation activities. Extreme care will be exercised to
ensure that the cemetery remains intact. No sites or structures within the
boundaries of the Site have historical significance that would qualify for
inclusion in the National Register.

As in the case of the FES (Section 4.2.1), it is concluded that the proposed
activities will not adversely affect any site features that have historical or
archaeological significance.
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4.5 IMPACT ON AESTHETIC VALUES

The impact on aesthetic values due to CRBRP construction activities including
!

roise was addressed by the NRC staff in Sections 4.5.5 and 4.5.6 of the FES |

and assumed that plant construction would proceed to completion, whereas the
activities proposed herein only include site preparation and excavation.

Construction of plant facilities will cause negligible aesthetic disturbance
to resident and transient pcpulations because of the limited construction
duration, the limited number of viewing locations and the distances involved.

Members of the public using the Clinch River in the vicinity of the Site will
be exposed to construction of the barge unloading facility at Clinch River '

Mile (CRM) 14.5. Excavating and grading activities at the plant site itself :

will be for the most part shielded by the dense vegetation at the river edge,
i

even though noise will be heard from the heavy construction equipment and
activities.

A small industrial park is located 1.5 miles to the north, a commercial
camping area is located about 1.5 miles southeast and several houses are

scattered throughout the area east and south of the Clinch River, the closest
of which is located over 0.3 miles from the river-water pumphouse.

Construction noise at these locations will vary with the particular phase of
construction, the mix of equipment used for each phase and the cycle of the
equipment. The noisiest equipment types to be operated during the proposed
site preparation and excavation activities are listed in Table 4-2, which
indicates that this equipment will produce maximum noise levels of

,

approximately 58 dBA at one mile. This noise level falls in the category of
" Clearly Acceptable" noise (less than 62 dBA) defined by the Noise Pollution
Level (NPL) criteria generally used as an ajae in determining acceptable noise
levels.54"II The combined noise level of trucks and scrapers at a distance-
of one mile is comparable to the noise emitted by a household dishwasher.(4-2)

Explosion noise from blasting will be minimized by the use of small multiple
charges. Noise levels resulting from operation of the rock crushing facility

^

will typically range from 80 dBA at 100 feet to 70 dBA at 300 feet and will

4
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TABLE 4-2

NOISIEST EQUIPMENT TYPES OPERATING AT !NDUSTRIAL CONSTRUCTION SITES (4-2)

50 Feet 0.5 Mile 1.0 Mile

Construction dBA NPL dBA NPL dBA NPL
Phase Equipment Level (dB) Level (dB) Level idBl

Site Truck 91 57 51
Preparation 102 68 62

Scraper 88 54 48

Excavation Rock Drill 98 64 58
105 71 65

Truck 91 57 51

Note:
dBA Level is the actual decibel level for the activity indicated.
NPL is the Noise Pollution Level generally considered accepta.le.
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fall t]ithin limiting noise level regulations at the site boundary. It is

concluded that noise generated from site preparation activities will be within
acceptable limits at nearby inhabited areas.

,

Natural features of the terrain will be preserved as much as possible.
Clearing plans will be coordinated with architectural personnel to avoid
indiscriminate clearing and to provide screening of the construction area.

As in the case of the FES, it is concluded that the nature and extent of the
proposed activities will have minimal and non-significant lasting impact on
the aesthetic values of the site environs.

4.6 IDENTIFICATION OF UNIQUE OR SPECIAL HAZARDS

The proposed activities involve only conventional excavation and grading
techniques. Thus, no unique hazards are expected to exist.

Construction of the barge unloading facility will involve only a small area at
the river bank and will pose no obstruction to barge or pleasure-craft traffic.

Two other areas in which potential hazards might exist are the use of tank
trucks for refueling construction vehicles and the use of dynamite for
blasting. Fuel will be handled and dispensed by competent, experienced
personnel, and the dynamite will be handled by certified blasters, in
accordance with standard construction safety practices, so as to minimize
potential hazards from these sources. Neither would present hazards different
from typical construction activities.

4.7 ECONOMIC AND SOCIAL EFFECTS OF PROPOSEn ACTIVITIES
i

The economic and social effects of CRBRP construction in the region of the
CRBRP site were evaluated by the NRC staff in Section 4.5 of the FES. This
impact assessment was based on a peak of 2800 construction workers on the

project with approximately 600 workers in place for the Site preparation
phase. Two large projects being considered for the region at that time,
CENTAR (a proposed centrifuge enrichment plant) and Exxon's proposed fuel
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reprocessing plant, were assumed to be competing for construction labor and
local community services; these two projects have since been cancelled. Two
other construction projects in progress at the time of the NRC assessment:
modification to the Kingston Steam Plant and construction of the Watts Bar
Nuclear Plant, are now virtually completed.

This section contains a summary of qualitative and quantitative assessments of
demographic and socioeconomic effects of the proposed site preparation
activities on a study area comprised of portions of Anderson, Knox, Loudon,
and Roane Counties, the West Knox County Area (includinn the newly
incorporated city of Farragut), and seven municipalities within the four
counties (Figure 2-2). The city of Farragut is not assessed separately like
the other seven municipalities in the study area because it does not provide
public services for its residents except for road maintenance. A 1980 data
base was used during the analysis including the 1980 preliminary reports of
population and housing of the U.S. Bureau of Census. The peak workforce size
during the site preparation period is estimated to be 1,100 new employees over
and above the number of project-related employees currently working in the
study area (445). Results reported here follow from an assumption of normal
levels of competition for area labor (25 percent inmover rate).

The urban centers expected to receive inmovers are Oak Ridge (9.5 miles),
Kingston (11 miles), Lenoir City (17 miles), Harriman (18 miles), Rockwood (23
miles), Clinton (24 miles), and the north, northwest, and western sections of
the city of Knoxville (approximately 25 miles). Distances are measured in
highway miles from the CRBRP site. The 1980 population for these cities,

based on the 1980 Census of Population and Housing, is Oak Ridge (27,552),
Xingston (4,367), Lenoir City (5,414), Harriman (8,257), Rockwood (5,744), and
Clinton (5,239). The Knoxville / Knox County Metropolitan Planning Commission
estimates that approximately 70,000 persons live in the north, northwest and
west sectors of Knoxville which are closest to the CRBRP.

Hot all new employees associated with site preparation will relocate to a new
residence within the area. Instead, it is estimated that approximately 300
CRBRP employees will relocate to a new residence inside the study area and
they will be distributed as shown in Table 4-3. To estimate the size of the
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TAPLE 4-3

CLlHCH RIVER BREEDER REACTOR PROJECT

DISTRIBUTION OF NOVERS AT PEAK DURING SITE PREPARATION ACTIVITIES

Number of People Moving
Percent into Each Area

Moving Into
Each Area Total School Age

Anderson County
<

Oak Ridge Ib 110 20

Clinton Area 5 40 20

Knox County

Knoxville 5 40 10

West Knox County Area 40 310 60

Loudon County

Lenoir City Area 10 80 10

Roane County

Kingston Area 15 110 20

Rockwood Area 5 40 10

Harriman Area 5 40 10

100 770 160

,
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population influx resulting from site preparation, it was assumed that 70
percent of the employees moving into the area would have f amilies and that, on

average, there would be about 3.2 people per family (and about .7 school age
children per family). Thus, an estimated total of 770 men, women, cad
Children will relocate to new residences within the area by the end of site
preparation. Knox County is expected to receive the largest number of new
people (350), followed by Roane County (190), Anderson County (150), and
Loudon County (80). No municipality is expected to receive a population
influx greater than 1 percent of the 1980 total municipal population except
for Kingston where the new population could be approximately 3 percent of the
total municipal population.

The socio-econom'c conditions Evallated include: availability and cost of
housing; current enrollments and capacities of school systems; availability of
recreation facilities and programs; health care facilities and services;
capacities and usage of water and wastewater systems; and aspects of public

safety. No significant adverse impact:. are rxpected to occur in any
municipality or portion of the study area for any of the elements listed
above. This is a result of the small population influx (770 people)
distributed throughout the study area where the combined population is
estimated to be over 200,000 people.

The project-related demand for housing at the municipal and county level is
considerably less than the available housing supply. It is estimated that Oak
Ridge and Kingston both will require 45 housing units to accommodate movers
associated with site preparation while all other communities will need no more

than 30 units to accommodate the project-related housing demand. The number
of new housing units added to the existing housing stock within all
municipalities on a yearly basis for the past several years is higher than the
number of ur.its needed to accommodate inmoving workers during the site
preparation period. It is estimated that, of the 300 housing units needed to
house inmoving workers during site preparation, about 50 percent will choose
single-family homes, 30 percent mobile homes, and 20 percent apartments or
sleeping rooms.
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All of the school systems within the study area have excess capacity to
accommodate additional students except the north, northwest, and southwest
sectors of the Knox County School System where the combined enrollment exceeds

capacity by 90 students. The Harriman, Roane, and Oak Ridge systems have the

largest differential between capacity and enrollments with excess capacity
ranging from 450 to 1,000 students with the Lenoir City School System having
the lowest level of excess capacity with available capacity for about 75
students. All school systems in the study area will receive only about 10 to
20 students except the Knox County School System which could receive up to 60
students. Therefore, none of the school systems with existing excess capacity
would be faced with any noticeable adverse effect from the minimal increases

in system enrollment resulting from students of CRBRP Project employees. Even
the increase in the Knox County School System enrollment as a result of the

proposed project is insignificant because it represents less than 1 percent of
the system capacity for the three sectors expected to receive students.

Most of the water and wastewater systems within the study area are operating
at levels considerably below treatment capacity. Of the 16 water systems, 11
are operating at 60 percent or less of system treatment capacity and 3 at 75
percent or less of capacity. The First Utility District in Anderson County is
operating at the maximum level of treatment capacity which is offset by
agreements to purchase additional water on a regular basis from adjacent
districts while existing plant capacities are being increased. The Piney
utility District in Loudon County is also operating at the maximum level of
treatment capacity. This district plans to add another spring to its overall
system to provide the capacity to accommodate additional demands. For

wastewater systems, all utility districts in the study area are operating well
below treatment capacity (80 percent or less of capacity) except for the '

Harriman district, which is operating at maximum capacity. Seven of the 11
districts in the study area, including Harriman, plan to increase existing
plant capacity by 1984. No significant adverse effects to water and
wastewater service are expected during the proposed site preparation
activities because of the planned increased treatment capacities by districts
currently without excess capacity and because the project-related population
increase represents less than 1 percent of the combined population served by
utility districts within the study area.
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In the area of health care, the average occupancy rates for hospitals in the
four counties expected to receive inmovers include: Anderson (76%), Knox
(77%), Loudon (64%), and Roane (64%). The ratios of physicians and dentists

par 1,000 population are considerably higher than are considered necessary by I

the U.S. Department of Health and Human Services. The minimal increase in
patient load because of the project-related population increase will not have
any noticeable adverse effect on the quality of health care provided to
residents of the four-county area.

In terms of public safety, it appears that additions to the current law
enforcement and fire protection staffs should not be necessary to accommodate
the population influx in the counties and municipalities receiving inmovers.
Currently, the number of policemen per 1,000 population in the various
municipalities ranges from over 2.0 in Clinton and Rockwood to 1.5 in Oak
Ridge. Harriman, Kingston, and Lenoir City have rates of approximately 1.6
per 1,000. In the unincorporated parts of the counties, the rates of law
enforcement officers per 1,000 are lower than in the cities, ranging from .50
in Roane County to .60 in Anderson County. For fire protection, only Lenoir
City does not have any full-time firemen. In most of the communities, the
staff of full-time paid firemen is supported by a considerably greater number
of volunteer and paid-on-call firemen except for Oak Ridge which has only
full-time paid firemen. For both law enforcement and fire protection
services, no noticeable change in the quality of service or in operating
expenditures would occur because of the project-related demand for public
safety services.

There are five full-time recreation and park agencies that provide year round
comprehensive programming and employ professional staff within the study
area. Of the four counties only Loudon County currently does not have a
full-time recreation and parks department. The project-related population
influx is sa small compared to the existing study area baseline population
that no community or county recreation program will be noticeably affected.

The transportation effects resulting from the level of employment required to
support site preparation activities will not induce significant adverse
effects to commuters on highway links in the project area. Of the highway
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links in the project area, only State Route 95-(SR 95) between I-40 and Bear
Creek Road (CRBRP access road) currently has an existing level of service
lower than level of service C during the hours in which CRBRP commuter traffic
will contribute to the traffic load. (Refer to the Highway Capacity Manual,
Highway Research Board Special Report 87, pages 80-81 published in 1965 for
complete definition of the different traffic levels of service.) It is

estimated that the highest increase in commuter traffic will be along Bear
Creek Road heading east toward SR 95, where as many as 300 total vehicles

could be added to the existing flow, and along SR 95 heading south where about

275 vehicles could be added. The increase in traffic volume on all other road
links within the project area will be less than 200 vehicles per hour during
peak commuting hours for CRBRP site preparation. It is estimated that none of
the projected traffic volumes will exceed the calculated capacities (level D)
during the hours which the CRBRP traffic contributes to the existing traffic
volumes for any of the highway links in the project area as a result of
project-related traffic.

In contrast to the broader CRBRP construction program and greater construction
activity in the region assumed in the FES, the proposed CRBRP site preparation
activities will employ a smaller number of workers and will have no
significant economic and social impact on the surrounding' communities. The

small population influx of about 770 people will be distributed throughout an
area having a population of over 200,000 people and will '10t place a
significant burden on any of the community services. In vis... of local
conditions and the fact that there are no other large construction projects
currently underway in the area, the economic impacts may be considered

,

favorable.

4.8 SITE PREPARATION ACTIVITIES IMPACT CONTROL MEASURES

The proposed site preparation activities described in Section 3 and the
environmental assessment of these activities provided in Section 4 are based

on mitigating actions to avoid unnecessary adverse environmental impacts. A

summary of these mitigating actions which represent commitments by the Project
is provided in Table 4-4, including appropriate specific recommendations made
by the NRC staff in Section 4.6 of the FES.
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TABLE 4-4

CRBRP SITE PREPARATION ACTIVITIES IMPACT CONTROL MEASURES

1. Open burning will conform to State and Federal air pollution requirements.

2. Disposal of wastes will conform to Tennessee Solid Waste Management
Regulations.

3. Blasting will be restricted to small multiple charges.

4. Encroachment upon the Hensley Cemetery and the Indian Mound will be
avoided.

5. Reclamation will consist of grading, returning topsoil and seeding native
grasses and other appropriate cover.

6. In constructing the barge-unloading facility, river siltation will be
controlled by building the facility on dry ground. Some temporary
turbidity increase ano minor siltation will occur during final dredging.

7. Disposal of hazardous wastes and pollutants will conform to Feaeral and
State Regulations.

8. Garbage generated during construction activities will not be burned. It
will be discarded by a licensed contractor in regulated disposal
facilities.

9. Treated sanitary wastewater dischargea to the river will meet standards
of the Tennessee Department of Public Health. Chemical toilets will be
used primarily during site preparation and resultant waste disposal will
comply with approved practices.

10. General erosion control will consist of leveling rutteo areas,
maintaining contours where possible, leaving tree stands where possible
in the plant construction area, constructing drainage ditches at the base
of stockpiles and excavation slopes, rip-rapping major diversion channels
where erosive velocities are indicated, retaining drainage water in
impounding ponds before discharge to the river, developing a storm
drainage system for Site access roaos ano spoil layaown areas,
landscaping as soon as construction schedules permit, providing burlap
protection to seeding on slopes, ano planting trees or other appropriate
vegetation.

11. The Site access road will be paved; on-Site traf fic will be controlled by
the Constructor.

12. Dust will be controlled by sprinkling roads ano construction areas.

13. Construction access roads will be restored to equal or better than
original conoition.
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TABLE 4-4 (Continued),

CRBRP , SITE PREPARATION ACTIVITIES IMPACT CONTROL MEASURES

14. Chemicals will not be useo in clearing land although maintenance of
-

right-of-way may involve localized applications of authorized
herbicides. If herbicioes are used, they will be applied only under
certified supervision.

;

; 15. Activities.will be limited to those described in Section 3.

16. A fire prevention and control plan will be developed and applied.

17. The plant constructiun manager has been provided with locations of
[ critical ecological elements. On-the-ground inspections of species and

community locations will be made semi-annually.t

18. Water discharged from settling basins will meet the effluent limitations
which are promulgated by EPA in the National. Pollutant Discharge
Elimination System Permit.

19. Work scheoules staggered with those of other plants will be established,-
if needed, to avoid unreasonable congestion on State Road 58 in Roane

_

|_ County.

20. Dredging' for the bo ge unloading facility will be conducted during the
August to March period unless there is evidence showing.that those'

activities at other times would not adversely affect fish spawning.-

:
,

!
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A pre-construction monitoring program was conducted by TVA during 1975-1978.
Information from these monitoring programs will be used to provide background
information for impact assessment during plant construction. Once site
preparation begins, the TVA program and one to be instituted by the
construction contractor will monitor those areas which may be affected by site
preparation activities.

Monitoring for primary site preparation impacts on the Site will concentrate
on vegetation. A draft program for on-site environmental monitoring during
construction has been prepared by the construction contractor.(4-3)

Critical ecological elements have been identified from baseline survey data,
and the plant construction manager has been provided with maps and photographs

of the locations of these critical elements so that they may be avoided during
site preparation. Semi-annual inspections of species and community locations
will be performed to monitor the status of the critical elements and, if
required, to modify site preparation activities.

.
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5.0 REDRESSABILITY OF IMPACTS

Conduct of the site preparation activities is described in Section 3.0 of this
report. This section describes how the effects of these activities would be
redressed to restore the Site to an acceptable environmental condition and/or
make it suitable for future alternate uses, should subsequent construction not

be authorized.

An acceptable environmental redress can be effected for all of the activities
associated with the site preparation discussed in Section 3.0 of this report.
Areas of work subject to redress are as follows:

A. General site clearing, grubbing and grading

B. Excavation for main plant area buildings
C. Temporary plant facilities
D. Access roads and railroad spur lines, etc.

E. Construction utilities
F. Main control lines and benchmarks

G. On-site quarry and crushing facility

The temporary buildings, construction utilities and other construction
facilities can be easily removed from the Site. Excavated areas would be
backfilled and restored to a condition compatible with their intended future

use by grading, planting and seeding.

The CRBRP site is owned by the U.S. Government under the management and

custody of TVA. The Department of Energy (DOE) Oak Ridge Operation Office

(OR0) acts for TVA for forest management on the site. The 1364 acre peninsula

including the 260 acres involved in site preparation is presently zoned for
industrial purposes. The DOE forest management activities have already
resulted in removal of the majority of harvestable trees due to considerations
not associated with the Project activities. Therefore, the intended

industrial development of the Site would not require restoring it to its
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original natural condition. Nevertheless, it could easily be returned to
conditions consistent with the DOE Forest Management Program and in harmony
with adjacent environs.

The proposed alternate use for industrial development, as prescribed in a land
use plan developed by the Oak Ridge City Planning Department also involves

clearing of trees, shrubs, and undergrowth and installation of access roads,
railroad service and water and sewer lines. Building of roads, railroad and
infrastructure associated with site preparation activities could be
effectively utilized in such a development with substantial savings to the
developers. Additionally, the barge unloading facility and railroad access

' would be beneficial in attracting major industrial concerns to the Site. The
I site preparation activities should therefore improve the area for the proposed

alternate industrial utilization and for attracting major industries. In view
of these benefits, the permanent road, the railroad access, utility services
and the barge facilities probably would not need to be removed. However, if
it becomes necessary to dismantle and to re-landscape the area affected by
such roads and facilities, this can be accomplished at a small cost.

5.1 REDRESS OF GENERAL SITE

Site redress involves restoration of the Site to reasonable environmental
similarity to that of the immediately surrounding terrain and foliage or to a
state which is suitable for its intended future use. Site redress of cleared
areas would be accomplished by grading the topsoil to facilitate drainage of
water and to support plant life. Types of trees required by forest management
for the area would be selected, and seedlings planted. The area would also be
seeded to provide a ground cover to prevent erosion of the soil. It is

expected that such redress will restore the Site to an acceptable state of
nat m ' vegetation.

;2 PidRESS OF EXCAVATION FOR FOUNDATIONS

For redress, the depressions associated with facilities and foundations

removed would be backfilled with available fill materials and surfaced with
topsoil to meet adjacent grades. All cleared areas would be reseeded and
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replanted as described in Section 5.1. The main plant foundation excavation

restoration involves filling the depression to a finished grade suitable for
surface drainage as well as to support plant life. Approximately 860,000
cubic yards of fill would be required to fill this depression. To ensure that
the filled main plant excavation could be used for further industrial
development, which is the intended use of the Site, this excavation would be
backfilled with well-graded granular material and compacted to keep settling
to an acceptable minimum. Other depressions throughout the disturbed areas
would require a total of approximately 514,000 cubic yards of fill material.
These amounts of fill materials would be obtained from stockpile areas or the
quarry as noted in Table 3-2.

5.3 REDRESS OF TEMPORARY PLANT FACILITIES

The temporary facilities described in Section 3.3 can be dismantled and
removed if required. The affected areas would be filled with earth and graded
with top soil, seeded, and planted to restore the plant life and contours to
be compatible with the adjacent areas. As shown in Table 5-1, the salvage
value of the equipment removed would exceed the total cost of all redress

operations.

If the Site were made available for other industrial development prior to the
removal of the temporary plant facilities, some of these facilities could
remain on-site to support this future development. In either case, full

redress of the disturbed areas could be achieved if required.

The off-site construction office described in Section 3.3 will be made
available to OR0 either at the end of the construction period or in the event
that subsequent construction is not authorized. OR0 may choose to relocate

the facility or use it in the proposed locatioi.
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5.4 REDRESS OF PERMANENT ACCESS ROAD, RAILROAD, CONSTRUCTION PARKING AREA,

TEMPORARY ROADS AND CONTRACTORS' WORK AND STORAGE AREAS

Earthwork slopes for the permanent access road and the contiguous railroad
will be stabilized and seeded as a construction function. These would
therefore not require restoration. Railroad ballast, ties, rails, and
accessories could be disassembled, removed and disposed of as salvage.

Exposed railroad subgrade along with temporary roads will receive topsoil
prior to reseeding.

The construction parking area and work and storage areas would be leveled,
backfilled and regraded, as necessary to suit localized conditions, prior to
surfacing with topsoil, seeding and planting.

Should it be determined that any of these access roadways and/or parking areas
be retained for future alternate uses of the Site, these could remain without
an adverse impact on surrounding areas.

5.5 REDRESS OF CONSTRUCTION UTILITIES

Corstruction utilities such as the potable water line, electric lines and
sewer lines can be dismantled and removed from the Site, if required.
Restoration would proceed as described in Section 5.1. However, if the Site
is reserved for the proposed alternate industrial development, many of these
utilities would be required during the construction of (and possibly
incorporated into) the permanent industrial park. As a result, they may not
need to be removed.

5.6 REDRESS OF PERMANENT MAIN CONTROL LINES AND BENCHMARKS

Horizontal control devices such as targets, concrete monuments, markers and

similar devices would be removed. Benchnarks and vertical control references
can either remain intact for future survey reference, i.e., industrial
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development requirements, or be removed. All resultant voids and depressions
would be backfilled to meet adjacent grades, topsoil placed and seed planted.
The cost of this activity is relatively insignificant.

5.7 REDRESS OF THE ON-SITE QUARRY AND CRUSHING FACILITY

In establishing the on-site quarry and crushing facility, residual topsoil and
overburden soils will be stockpiled in peripheral locations. As a result of
quarry operations commencing during the later phase of site preparations,
crushed materials will be stockpiled in anticipation of batch plant (concrete)

needs.

Upon completion of quarry operations, restoration of the quarry would be
required with or without authorization of subsequent construction. Section
3.7 of this report discusses how the quarry area will be recisimed following
its use in support of plant construction. In the case of restoration
following just the site preparation activities, less backfill and gradirg
would be required since less material would have been extracted.

An aesthetically pleasing and environmentally acceptable condition would be
established in the quarry location to suit the intended future land use.

5.8 SUMMARY OF REDRESSABILITY AND ASSOCIATED COST

As demonstrated above, if deemed necessary, an acceptable redress can be
effected from the conduct of all site preparation activities proposed herein.
Temporary buildings and other construction facilities can be dismantled and
materials removed from the Site. Excavated areas can be backfilled and
restored to acceptaole conditions by grading, compacting, seeding and
planting. Some of the area covered by facilities such as roads, railroad
track, storm drainage system, potable watar distribution system and barge
unloading facility, if desired, may not require redress, since, as stated in
Section 2.1 of the FES, the CRBRP site nas already been zoned for industrial

development. However, should total redress be desired, that can also be
achieved.
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lt is estimated that the time required to restore the Site would be about 12
months. As shown in Table 5-1 the total cost of redress is estimated to be
$8.2 million for labor and material. The salvage value of temporary

|
facilities and construction equipment is estimated to be $14.9 million, which j

exceeds the cost of redress of the Site.
|

.
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TABLE 5-1

SUMMARY OF REDRESS ACTIVITIES AND COSTS

Redress Cost
Activity ($ Million)

Redress General Site Clearing, Grading and Excavation $ 5.4

Remove Temporary Construction and Support Facilities, 2.8
Redress Quarry and Stockpile Areas

TOTAL $ 8.2

Salvage Value of Temporary Facilities and Construction $14.9
Equipment

Net Cost (Revenue) from Redress Activities ($6.7)

5-7
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6.0 FORECLOSURE OF ALTERNATIVES

Although the proposed site preparation activities at the CRBRP site will
modify somewhat the physical and ecological features of the innediate plant
locale, such activities will not foreclose any alternatives with regard to the
CRBRP Project or to land use of the CRBRP site.

6.1 CRBRP DESIGN

In its earlier review of the CRBRP design, which culminated in the Final
Environmental Statement issued in February 1977, the NRC staff judged that "it
is within the state-of-the-art to design, construct and operate the CRBRP in
such a manner that the consequences of accidents will not be significantly
different from those already assessed for LWRs." The scope of proposed site
preparation activities has been limited to those tasks which will have no

impact on the construction of safety-related structures. Therefore, the,

proposed activities will preserve the ability of the Project to make plant
design changes, if any, that might be required in the course of the NRC staff
review.

6.2 SITE UTILIZATION

The approximate 260 acres impacted by the proposed activities are part of the
1364 acres of undeveloped property owned by the U.S. government and in the

custody of the Tennessee Valley Authority (TVA). Part of this land (112
acres) has already been set aside for industrial development, as described in
Section 2.3, while the remainder is being reserved for TVA use.

As a facility designed to provide construction and operatir.g experience for
the advancement of LMFBR technology, the CRBRP has a mission consistent with

the general uses planned by the government for this property. In the event
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that a decision is made not to proceed with construction of CRBRP plant
structures af ter site preparation activities are completed, the Site could be
restored for a variety of land uses consistent with existing government plans
for this property, as described in Section 5.0 of this report. As indicated
in Section 5.8, the restoration cost involves a modest financial commitment.

Therefore, the proposed site preparat4cn activities do not entail any
foreclosure of land use alternatives or irreversible connitment of natural
resources.
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7.0 EFFECT OF DELAY ON PUBLIC INTEREST

in August 1981, the Deputy Secretary of DOE stated, "The Clinch River Breeder

Reactor Plant (CRBRP) Project is a key step in the development of the Liquid
Metal Fast Breeder Reactor (LMFBR) and is a vital element in fulfilling the
Department of Energy's nuclear mission.... Congress has stated its intent that
the CRBRP should be constructed in a timely and expeditious manner as set
forth in the existing Project arrangements."I7 )

The Omnibus Buaget Reconciliation Act of 1981 5 -2) provided full funding for
the Project and also established a clear mandate for expeditious Project
completion. The Conference Report accompanying this legislationI 7-U
expressly stated: " Breeder reactor systems. -- The Clinch River Breeder
Reactor project is funded at $228 million. This technology demonstration
plant, as set forth in the cxisting project arrangements, is a key step in the
development of the Liquid Metal Fast Breeder Reactor. The conferees intend
that the plant should be constructed in a timely and expeditious manner, so
that a decision on the commercialization and deployment of breeder reactors
can be made on the basis of information obtained in the operation of the
plant. The plant should therefore be constructed on the basis of that
objective, and not on the basis of providing needed power in the specific
region of the Clinch River site."

In October 1981, the President stated, "I am directing that government
agencies proceed with the demonstration of breeder reactor technology
including completion of the Clinch River breeder Reactor. This is essential
to ensure our preparedness for longer-term nuclear power needs."( -

Continued delay of the CRBRP Project would be seriously contrary to the public
interest for the following reasons:

A. The CRBRP has already experienced significant construction delays and
associated cost increases, resulting largeiy from causes external to
the Project during the last Administration. The funds that have

|
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I

recently been authorized for the Project by the Congress for fiscal
year 1982 must be used productively by proceeding expeditiously
toward the construction of CRBRP.

B. If approval to initiate site preparation activities identified herein
is granted by Marcii 1,1982, it is estimated that the current Project
schedule can be shortened by at least 12 months. Taking into account
only the costs of those activities that are sensitive to schedule
changes, the estimated 12 months reduction in schedule is

conservatively estimated to result in a direct savings of $120
million.

C. The LMFBR concept can be confirmed as viable only through the
accumulation of construction and operating experience from a few
demonstration / prototype plants. This may require two to three
decades of operating experience with intermediate and large scale
plants. Further delay of CRBRP would hinder the pace and
effectiveness of the development of this vital technology.

The CRBRP Project has clearly reached the stage where initiation of
construction is appropriate. Project design work is approaching 90 percent
complete and engineering research and development is approximately 95 percent
complete. As of the end of fiscal year 1981, more than $500 million worth of
hardware has been delivered or is on order with suppliers. The Project has
undergone an extensive licensing review by the NRC. In February 1977, the NRC

issued the Final Environmental Statement which recomended the grant of a
Construction Permit. In March 1977, the NRC issued the Site Suitability
Report which found the Site to be suitable from the standpoint of radiological
health and safety. In the FES, the NRC staff concluded that the environmental
effects of site preparation activities would not be significant. This
conclusion is unchanged with respect to the proposed activities. The measures
and controls committed to by the Project and the additional precautions
reconinended by the staff would be adequate to ensure that adverse

environmental effects, if any, fro.n proposed construction activities would be
at the minimum practicable level. As indicated in Section 4.0 of this Site

Preparation Activities Report, the changes that have been made to proposed
|

|
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r

site preparation and excavation plans subsequent to the NRC staff review'are ,

not expected to alter this conclusion. Thus, there is substantial assurance, y. .
'

that the proposed activities can be conducted with minimal environmental -
.consequences.

,

it is concluded that the public interest will be best sersed by an expeditious
,

start of the proposed activities at the Clinch River Breeder Reactor Plant
site.

s.
_
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