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1.0 PROPOSED ACTIVITIES

O This Environmental Report is submitted in support of Louisiana
Energy Services' application for a license to construct and
operate the Claiborne Enrichment Center (CEC), located in
Claiborne Parish, Louisiana.

O -

0
1.0-1

_l
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g 1.1 BACKGROUND INFORMATION

The facility is located approximately 5 miles northeast of Homer,
Louisiana at the intersection of Louisiana State Route #9 and
Parlsh Road 439. The location of the facility is shown in Figure
1.1-1.

Louisiana Energy Services (LES) is the owner and operator of the
facility. Currently, its offices are in Washington, D.C. LES is
a Delaware limited partnership. It has been formed to provide
uranium enrichment services for commercial nuclear power plants.
That is its only business. LES has no subsidiaries or divisions.
The general partners are as follows:

Urenco Investments, Inc., a Delaware corporation and wholly--

owned subsidiary of Urenco, Ltd. (Urenco), a corporation
formed under the laws of the United Kingdom which is owned
in equal sucrea by British Nuclear Fuelo plc (BNFL), Ultra-
Centrifu;c Nederland NV (UCN), a Netherlands corporation,
and Uranit GmbH (Uranit), a corporation formed under the
laws of the Federal Republic of Germany. BNFL is wholly-
cwned by the Department of Energy of the Government of the
United Kingoor. I'CN is 39% owned by the Government of the
Netherlands, wit.t the remaining 1% owned collectively by the
Royal Lutch Shell Group, the Dutch State Mines, Philips

(gg Gloeilampenfabrieken N.V. and VMF-STORK. Uranit is owned by
Pre'ussenElektra AG (37.5%), RWE-DEA AG (37.5%) and Hoechst.

g AG (25%), all of which are corporations formed under the
laws of the Federal Republic of Germany.

Claiborne Fuels L.P., a Delaware limited partnership of-

which claiborne Fuels, Inc., a California corporation and
wholly-owned subsidiary of Fluor Daniel, Inc. (FDI). FDI is
the sole general partner. FDI is a California Corporation
and wholly owned subsidiary of Fluor Corporation, a
publicly-held Delaware corporation.

Claiborne Energy Services, Inc., a Louisiana corporation and-

wholly-owned subsidiary of Duke Power Company, a publicly -
held North Carolina corporation.

Graystone Corporation, a Minnesota corporation and wholly--

owned subsiCi ary of Northern States Power Company, a
publicly-held Minnesota corporation.

The limited partners are as follows:

Louisiana Power & Light Company, a Louisiana corporation and-

wholly-owned subsidiary of Entergy Corporation, a publicly-
held Florida corporation and a public utility holding
company.

1.1-1
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BNFL Enrichment'(Investments US) Ltd., a corporation formed-

under the. laws of the United Kingdom and a wholly-owned
-subsidiary of BNFL).

GnV, a corporation formed under the laws of the Federal-

Republic of Germany and a wholly-owned subsidiary of Uranit.

UCN Deelnemingen B.V., a Netherlands corporation and wholly--

owned subsidairy of UCN. '

Claiborne Energy Services, Inc.-

Le Paz Incorporated, a Minnesota corporation and-

wholly-owned subsidiary of Grayatene-Corporatio'. '

-Micogen Limited III, Inc., a California corporation and-

wholly-owned subsidiary of FDI.

The applicant is LES. Figure 1.1-2 is an organizational chart
.for LES.

As part.of the separate contracts with LES, Duke Engineering &
Services, Inc. (DE&S), a North Carolina corporation and' indirect ,

>

wholly-owned subsidiary of Duke Power, FDI and various Urenco
affliates are providing services to LES. DE&S is providing
architect / engineer services for the balance of the facility, as
1well as public outreach, licensing, business office functions and gthrough its parent, Duke Power Company, quelity assurance. FDI
is-providing architect / engineering services, most notably design
of the separations building and standby diesel generator systems.
BNFL, UCN and Uranit acting through their agent, Centec

,

Gesellschaft fur Centrifugentechnik mbH (Centec), a corporation1

formed under the laws of the Federal Republic of Germany, have
agreed to license certain gas centrifuge uranium enrichment

itechnology to LES. .In addition, Urenco, either directly or
through various of its affliates, including Centec, will supply
the gas centrifuge machines and provide technical support as
needed to the two Architect / Engineering firms to ensure the
compatibility of the facility design with the Urenco centrifuges.
Several consultants have provided their expertise in support of
certain-technical studies regarding-the facility. Clement
Associates, K.S. Crump Division of Ruston, Louisiana was retained
to assist in studies of ecology, hydrology, meteorology,
environmental monitoring and demography. Duke Power Company of
iCharlotte, N.C. Was retained to perform radiological studies.
Mcdonald-Mehta Engineers of Lubbock, Texas was retained to ;

-develop a wind hazard assessment for the facility. Law
Engineering of Houston, Texas was retained to perform
geotechnical and seismic studies.

1.1-2 '
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' 1.2 NEED FOR FACILITY

The facility will produce uranium enriched-in U-235 up to a
- nominal '5%. The-facility will nominally produce 1,500,000
kilograms. - of separative work per year. This is-

- approximately 15% of the annual separative _ work _ needed; by .
domestic nuclear power plants. The separative work
requirements for domestic .and. foreign power plants is -,

outlined in Table -1.2-1. Other potential suppliers' of
s

enriched uranium for nuclear power plants are as follows:.

a) Eurodif (France) - It is estimated that in 1988 Eurodif
supplied approximately 4% of U.S. purchases of uranium
enrichment services.

During 1988 Urenco supplied nob) Urenco,- Ltd. --

enrichment services to_U.S. utilities.
- c) -U.S. Department of Energy -(DOE) - It is estimated that,

c in" 1988 the DOE supplied approximately 89% of U.S.
utility purchases,

,

d) ' USSR State Enterprise (Techsnabexport) In_ 1988, no-

.' enrichment services were supplied directly_ to U.S.
__ purchases by Techsnabexport.- It is possible that.su h

- services =were-supplied indirectly by brokers.

O' It.should.be noted that in addition-to the above, a number.
- of .- traders and -brokers are actively selling and re-selling--

-

excess . stocks, - over-purchases, _ and separative work credits
obtained from the above producers. This secondary market

< activity _ amounted to approximately 7% of U.S. utility
purchases in 1988.

There is- some indication that enrichment produced by .the i

state-owned enrichment company of ~ the ' Peoples Republic of
China may -have' been supplied to U.S. customers through the |

activities of brokers andL tradera. The - extent of- this
'l

_

activity ~is unknown. .)
Any delay in LES'' plans to license-and operate.the CEC would-
be- very costly. There will be a critical .-opening- _in- the

-

,enrichment market beginning in 1996 because -U.S. customers !
have terminated their. conmitments _ for -over 40 percent of- '

their enrichment requirements scheduled to be supplied by,
- the Department of Energy during the late 1990's.

O
1.2-1
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WESTEPi FAR WOCA* EASTERN WORLD
YEAR U.S. EUROPE EAST OTHER TOTAL EUROPE USSR PRC**' TOTAL

,

1990 8.52 9.65 3.45 0.26 21.88 0.95 4.05 0.05 26.931991 8.47. 9.77 3.45 0.26 21.95 1.16 4.32 0.05 27.481992 9.66 9.77 3.39 0.26 23.08 1.20 4.53 0.18 28.991993 8.40 9.89- 3.67 0.26 22.22 1.26 4.80 0.18 28.461994 8.55 10.05 3.89 0.26 22.75 1.30 4.96 0.25 29.26-1995 9.47 9.86 3.89 0.26 23.48 1.23 5.03 0.25 29.99
1996 8.52 10.26 4.41 0.26 23.45 1.19 5.22 0.16 30.'s2-1997 8.39 '10.38 4.57 0.43 23.77 1.35 5.21 0.16 30.49
?)98 9.56 10.63 4.77 0.64 25.60. 1.53 5.01 0.16 32.30
1999 8.20 10.61 5.14 0.70 24.65 1.60 5.33 0.33 31.91 h2000 '8.53 10.60' 5.59 0.96 25.68 1.52 5.77 0.33 33.30 tr2001 9.55 11.07 5.58' O.86 27.06 1.95- 5.76 0.23 35.00 7-2002 8.39' 11.05 5.74 0.64 25.82 1.95 5.75 0.23 33.753

2003 8.40 11.11 6.01 0.81 26.33 1.88 5.63 0.23 34.07 F'
2004 9.92 11.58 6.59 0.81 28.90 1.88 5.76 0.41 36.95

*

u2005 8.71 12.12 6.63 0.71 28.17 1.97 5.99 0.41 36.54 s2006 8.85 '12.24 6.43 0.71 28.23 2.15 6.12 0.48 36.98 "
t2007 9.92 12.03 6.58 0.70 29.23 2.25 6.27 0.49 38.242008 9.11 12.41 6.52- 0.91 28.95 2.51 6.18 0.34 37.98,

2009 "9.10 12.62 6.78 0.92 29.42 2.45 6.30 0.57 38.742010 ,10.27 12.36 7.16 0.80 30.59 2.28 6.50 0.57 39.94 i

* WOCA (World outsida Centrally Planned Economic Areas)
;

** PRC (People's Republic of China)

4 NOTE: Requirements for Western Europe include 600,000 SWU used annually by the United Kingdom to
{recycle depleted uranium from spent Magnox fuel to serve as natural feed for Advanced Gas ',

Cooled Reactor requirements.'

< . !

Source: Energy Resources International,.Inc., 1990.,

i
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.) 1.3 PROPOSED PROJECT SCHEDULE

The following dates are the milestones for facility
construction and operation:

January, 1991 - Submit-facility license application to the
Nuclear Regulatory Commission.

February, 1993 - Initiate facility construction.

October, 1995 - Commence production of enriched uranium.

December, 1997 - Achieve full nominal production output of
1.5 million separative work units per year.

O
!.h

(~\
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l.4 DRAWING SYMBOLS

This Environmental Report (ER) contains a number of schematic
drawings. These drawings make use of many symbols which are not
considered industry standard. Figures 1.4-1 through 1.4-3
contain legends of the various drawing symbols utilized by Fluor
Daniel (FDI) and Duke Engineering & Services (DE&S) in
preparation of the various schematic drawings found in the ER.

Flow diagrams prepared by both FDI and DESI are included as
figures in this ER. Figure 1.4-1 should be used in interpreting
flow diagram figures that bear the FDI logo. Figure 1.4-2 should
be used in interpreting all other flow diagram figures. Figure
1.4-3 should be used in interpreting electrical drawings.

,

|'

!
,

'O
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!2.0 TJIE. SITE

In this chapter, information is presented pertaining to the.,

! physical, biological, and human characteristics of the area
j environs affected by claiborne Enrichment Center. Present and
"

projected information is presented concerning population, land
! use, water use, and historical significance from an environmental

viewpoint.
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2.1 SITE LOCATION AND LAYOUT

)
1

2.1.1 SITE LOCATION

The Louisiana Energy Services claiborne Enrichment Center (LES
CEC) is located in northwest Louisiana in the central part of
Claiborne Parish, approximately 50 miles east-northeast of
Shreveport and 5 miles northeast of Homer, Louisiana. The CEC
site location with respect to the state is shown in Figure 2.1-1
and the parish in Figure 2.1-2. Figure 2.1-8 shows the prominent
features within 20 miles of the CEC.

Northern Louisiana was chosen as the region within the United
States to locate the CEC for a number of reasons which are
detailed in Section 7.1. Briefly, the factors favoring locating
in northern Louisiana are as follows:

within a zone of optimal proximity to suppliers of feed*

material and product users;
an area of low seismic activity;*

a region of moderate peak wind speeds and moderate winter*

weather;
within service area of one of the LES utility partners,*

( .
Louisiana Power and Light, which will provide electric
service;

s Louisiana is a "right-to-work" state with a favorable*

political atmosphere dedicated to attracting new industry
into the state;
available labor pool that is technically oriented;*

proximity to Interstate 20 which will be the primary*

transportation route for all feed and product material;
abundance of rural areas within reasonable commuting*

distance to metropolitan areas.

2.1.2 SITE LAYOUT

The 442 acre CEC site, shown in Figure 2.1-3, is bounded on all
sides by privately owned property. Figure 2.1-4 is a
topographical map of the area within two miles of the site and
shows the relative amounts cf woodland versus cleared land.
Figures 2.1-5 and 2.1-6 are aerial photographs of the LES
property as it appeared in August, 1990.

The 70 acre developed site area (controlled area) is shown in
Figure 2.1-7. The various process, utility and administrative
buildings and facilities are also shown. The remainder of the LES
property outside the controlled area fence will remain in a
natural state and serve as a buffer area with no other projected

}
industrial uses.

2.1-1

- . - - - . - - - . _ . . .- . . . - - -. . . - . ._ _ _ _ . _ ,



Thore are no families or households displaced as a result of LES
acquisition of the property for the construction and operation of
the CEC.

Power shall be supplied to the Claiborne Enrichment Center under
contract by Louisiana Power and Light through two separate and
independent 115 KV transmission lines. These lines originate at
the Bernice and Haynesville substations.

O

2.1-2
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2.2 REGIONAL DEMOGRAPHY AND LAND AND WATER USE

The area around the Claiborne Enrichment Center (CEC) is sparsely I
populated. Within 5 mi of the facility, population densities are l
highest near the town of Homer and along the shore of Lake |
Claiborne. ;

1

2.2.1 DEMOGRAPHY )

Population in claiborne Parish has been relatively stable since
the 1960's. In 1970 the population was 16,900, while in 1980 the
population was 17,290 (Reference 1). The projected 1990
population is 18,526 (Reference 2).

,

!

|

2.2.1.1 Pe rmane nt Peculation

The permanent population within 5 mi of the site was determi -
by an actual house count conducted on January 5, 1990. Result,
of the house count estimates that each household averagos 2.83
persons (Reference 1). Radial sectors (22 1/2-degree sectors for
radii of 1, 2. 3, 4 and 5 mi) are each assigned a number (Figure
2.2-1). The households in each radial sector are identified in
Figure 2.2-2. The population for eact radial sector identified

Os
in Figure 2.2-1 for the years 1990, 2000, 2010, 2020, 2030, and
2035 are given in Tables 2.2-1 through 2.2-6 This range of.

years covers the date of expected plant start up (1995) through
40 years (2035). The distance from the CEC plant site to the
nearest permanent household is reported in Table 2.2-7.

Future population estimates are based on projections made by the
University of New Orleans and on extrapolation of those
projections (Reference 2). Relative distribution of future
populations is not expected to differ substantially from the
distribution reflected in the 1990 house count.

Wade Correctional Institute is located 4 mi northwest of the
sito. This adult facility has a capacity of 1167 inmates and is
maintained at full capacity. In addition, there are 370
employees employed at the facility (Reference 5).

As noted from the tables, the population within 5 miles of the
site is not expexted to exceed 2000 by the year 2035.

2.2.1.2 Transient Poculation

At the present time, no schools are located within 5 mi of the
site. However, the following schools draw part of their
attendance from within the 5-mi area:O

V
2.2-1
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{||)Enhc21 Location From sit.c Enre11 rent Faculty
Homer Elementary 6 mi southwest 606 27
Homer Junior High 6 mi southwest 419 19
Homer High 6 mi southwest 357 19
Pir4eview (Lisbon) 7 mi east-southeast 239 16
Summerfield 9 mi northeast 257 19

Presently, thq parish has no expansion plan for the parish
schools in the near future (Reference 3).
A small airport, Homer Aviation, is located approximately 4 mi
south-southwest of the site. The airport has two permanently
based small planes, and flights in and out of the airport are at
most 2000 per year. Homer Aviation has a runway approximately
4,000 ft. in length. The runway is situated in a northwest -

southeast direction. Normal flight paths to and from the airport
do not croco the CEC site. The airport was built in the 1970's,
and there are presently no plans for expansien (Reference 4).

The northern nost sections of Lake Claiborne lie within 5 mi of
the cite. These areas have two types of transient populations:

a. Recreational Camps
b. Boaters (i.e., public launch in the northern section of the

Lake.

Approximately 50% of the homes located on Lake Claiborne within h
the 5-mi radius of the site are not permanent residences. The
nu.tbor of transient and permanent households was estimated by
reviewing the billing addresses for the water meters located at
each home. If the billing address for the water meter was the
same as that address for the locat!cn of the water meter, then
that home was considered a permanent residence. If the billing
address was different, the residence was considered to be a
secondary residence and those that visit these households would
be transient populations (Reference 6).

Late _Claiborne is used heavily for recreational activities
incl, ding swimming, skiing, boating, and fishing. Lake Claiborne
State Park is approximately 8 mi south-southeast of the CEC site.
The Louisiana Office of State Parks recorded 48,200 visitors to
the park during the 1988-1989 fiscal year (Reference 7). This
facility is only one of many points of access to the lake. The
total number of persons using the lake and which may enter areas
of the lake within the 5-mi radius of the site is unknown. The
Lake use is expected to change seasonally.

Kisatchie National Forest, Middle Fork section of the Caney
Division, is approximately 3 mi north of the site. Most of the
Middle Fork section is within the 5-mi radius of the site. The
forest has campgrounds and open areas for hiking and hunting
(Reference 8),

2.2-2
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/~' |
k 2.2.2 LAND USE

2.2.2.1 Agricultural
*

1

Land within the 5-mi radius is predominantly wooded or pasture. '

Much of the pasture land is unused, but there are six beef cattle ;

ranches within 5 mi of the sitet one approximately 4 mi '

east / northeast, one approximately 1.5 mi due west, one
approximately 3 mi due east, one approximately 4 mi due south,
one approximately 4.5 mi south / southeast, and one approximately 5
mi west /so'Jthwest. The locations of several beef cattle ranches
are shown in Figure 2.2-3. The largest cattle operation as of
December 1990, contained 68 cattle. No major agricultural
operation: are located within the 5 mile radius of the facility;
however home gardens are commonly seen in inhabited areas.

2.2.2.2 Residential

Within 5 mi of the site, residential areas are most densely
populated in the area near Homer and in the developed areas along
Lake Claiborne. Outside of these areas, many residences are
located along Louisiana Highway 9, which runs northeast from
Homer and adjoins the northwest corner of the site. Rural

(^T residences are dispersed throughout the area.
U

2.2.2.3 Industrial

The only industry located within the 5 mile radius of the CEC
site is oil / gas wells and oil / gas distributicas pipelines. In
the past, drilling for oil and gas has been extensive in
Claiborne Parish. Present activity is much itss than in the
past; however, 31 active oil and gas wells (Reference 9) and 4
distribution pipelines (Reference 10) are located within a 5 mile
radius of the site (Reference Figures 2.2-4 and 2.2-5). Table
2.2-8 contains specific information on each active well located
within the 5 mile radius. Active wells are defined as currently
producing or shut-in wells. Dry holes or formerly productive
wells which are currently plugged and abandoned are not included
in the list of wells. All of these wells would be expected to
produce effluents intermittently.

2.2.2.4 Water U3q

The largest use of surface water in the vicinity of the CEC site
is for recreational purposes. The northern-most section of Lake
Claiborno, which is within the 5 mile radius of the site, is used~'

(Gi extensively for swimming, boating, water skiing, and fishing.
2.2-3
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|Several creeks, including Cypress and McCasland Creeks, are
located within 5 miles of the site. These creeks are expected to 1

be used for watering livestock. I

Groundwater is the sole source of public water for Claiborne |Parish. The majority of homes within a 5-mi radius of the CEC |

site are served by Central claiborne Water System; with some
served by Pine Hills Weter System, Summerfield Water System,
Middle Fork Water System, Lisbon Water System, and Wade i

Correctional Central Water System (Reference 11). All of these I

water systems obtain their water from the Sparta Aquifer. Use of
private wells was determined through a door-to-door water use
survey conducted wi*hin a 2-mi radius of the site. Of 51
individuals contactsd, 40 responded with water use information.
Of those that responded, 13 residences have private wells, 10 of
which are currently used for domestic purposes in combination
with and for gardening and livestock watering. Only 1 well is
used for domestic purposes only. Projected water use in
claiborne Parish for 1990 was reported by Urban Systems
(Reference 12). Based on these projections and the population
density within a 5-mi radius of the site, the public, rural
domestic and livestock water use for 1990 is projected to be
0.167 mgd, 0.018 mgd, and 0.013 mgd, respectively. Thus the
total projected 1990 water use within 5 miles of the site is not
expected to exceed 0.2 mgd for all combined uses. !!o industrial
water use within the 5-mi radius of the site was identified.

O

|

,

!
,

!
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M e 2.2-1

Ett itrat ed Pervlat ion f or 1990
Wit hin 5 Miles of the CEC Site

.

Secter Number Estin,ated Numb 9r of People Residing in Sector *

1 20
2 17
3 9
4 3
L 0
6 0
7 0
0 0
9 6
10 0
11 0
12 0
13 0
14 12
15 9
16 6
17 0
AD 20
19 12
20 6
21 0

2s

24 26
2L 32
26 3
27 0
20 3
29 9
30 9
31 3
32 0
33 0
34 17
35 6
36 32
37 0
30 23
39 0
40 0
41 49
42 23
4;) 9

_
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Table 2.2-1 feon't)

Enijioated Population for 1990
Wittin 5 Miles of the CEC Site

-
_.

Sector Number Estimated Number of People Residing in Sector"

44 40
45 3,

4G 3
47 9
48 0
49 0
50 17
51 12
S2 26

,

.53 9
54 6 j- SS 15
56 3 I
57 15
58 29
59 3
60 0
61 0
62 3
63 0
64 29

O-
65 0
66 0
67 0,

60 6
69 17
10 0
71 29
72 34
73 244 '

74 289
75 213
76 51
77 6

4
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Table 2. *2-1 feen't)

Estimated Population for 1990
W thin 5 Miles _| 1 the CEC SiteJ

. - - - -

Sector Number Estirnated Nuntber 9f People Residing in Sector e

n.

f- 78
2,0- ,,

O - [.
'

g
. Totals 80 15 ,iy

' Based oni's et!Lm<ted population of 18b26 persons in Cla6 borne Parish in 1990
and an average t !.oJ persons per household. In calcul6 ting the number of
persons based on 2.83 persons per household, if the calculated value was a
fraction, then t, %t traction wan rounded upward (i.e. ,- 17.18 would be reported
as.18).
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Table 2.2-2

Estimated Population for 200J
Within 5 Miles of the CEC Site

1Sector Humber Estimated Number of People Residing in Sector 8

.

1 22
2 19
3 -10
4 4
5 0
6 0
7 0
8 L
9 7

r 10 0
11 0
12- 0
13 0
14 14
15 10
16 7-
17 0
18 22
19 14

, 20 7
.

21 0
; 22 7

23 26
,

24 29
25 35
26 4
27 0
28- 4
29 10
30 10'
31 4
32 0
L3 0
34- 19
35 7
36 35
37' 0
38 26
39 0
10 0-
11 54
42 26

,

.
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Table 2.2-2 feon't)

Estimated Pooulation for 2000
Within 5 Miles of the CEC Siig

.

Sector Humber Estimated Number of People Reniding in Sector *

43 10
44 44
45 4 -

46 4
47 10
48 0
49 0
50 19
51 14
52 29
53 10
54 7
55- 17 .

56 4
57 17
58 32
59 4
60 0
61 0
62 4
63 0

1 -

66 0
67 0
68 7
69- 19
70 0
71 32
72 38
73 266
74 315
75- 232
76' 56
77 '7

O

-
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r
Q. *
'cj Table 2.2-2 feen't1

#
,

/*

.. Eptimated Population for 2000
Within 5 Miles of thq Cl;C Si,iit

.
.,

Sector Number Estimated Number of People Residing in Sector e

78 22
79 0
9.Q A

Totala 80 1691
_ .

* Based on an estimated population of 18526 persons in Claiborne Parish in 1990
and an average of 2.83 peroons per houcehold. In calculating the number of
persons based on 2.83 persons per househald, if the calculated value was a
fraction, then that fraction was rounded toward (i.e., 17.18 would be reported
as 18).

.. ,

O
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[ Table 2.2-3

Estimated Population for 2010
Within 5 Miles of the CEC Site

Sector Number Estimated Number of People Residing in Sector 3

1 23
2 20
' 11
4 4
5 0
6 0
7 0
8 0
9 7
10 0
11 0
12 0
13 0
14 14
15 11
16 7
17 0
18 23
19 14
20 7
21 0O 22 7
23 27
24 30
25 37
26 4
27 0
28 4
29 11
30 .11
31 4
32 0
33 0
34 20
35 7
36 37
37 0
38 27
39 0
40 0
41 56
42 27
43 11

J
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Table 2.2-3 (con't)

Estimated Pooulation for 2010
Within 5 Miles of the CEC Site

Sector Number Estimated Number of People Residing in Sector a,

44 46
45 4
46 4
47 11
48 0
49 0
50 20
51 14
52 30
53 11
54 7
55' 18
56 4
57 18
58 33
59 4
-60 0
61 0

- 62' 4
63 0
64 33 I

'

\ 6 0
67 0
68- 7
69 20
70 0
71 33
72 39
73 278
74 329
75 243
76 58
77 7

,

2-_ ., . ~
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Table 2.2-3 (con't)

Estimated Pooulation for 2010
hthin 5 Miles of the CEC Site

Sector Number Estimated Number of poople Residing in Sector e

78 23
79 0
E.fi -. A

Totals 80 1763

* Based on an estimated population of 18526 persons in Claiborne Parish in 1990
and an average of 2.83 persons per household. In calculating the number of
persons based on 2.83 person? per household, if the calculated value was a
fraction, then that fraction was rounded upward (i.e., 17.1B would be reported
as 18).
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Table 2.2-4

; . Estimated Population for 2023'

Within 5 Miles of the CEC Site
:

l
;

j-- Sector Number Estimated Number of People Residing in Sector'
,

1 24
; 2 21

3 11
4 4
5 0

| 6 0
7 0
8 0
9 0
10 0
11 0'
12 0
13 0

>

*

14 15
15 11
16 8
17 0
18 24'

19 15
20 0

-- - 21 0LO 22. 'O
'

.b/ 23 28
24 31
25- 30

; 26 4' - 27 0
28 4
29- 11
30 11,

31 4
;. 32 0'

33 0
34 21
35 B
36 38
37 0

, - 36 20

b
- 39 0

' 40 0
41 59i; 42 28'
43 11

| --
i-

r

I-

LO
.
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Iftple 2.2-4 (con't)

I'etimated PopulatigA,,1p d Q2,Q
Within 5 Milp.y of t he CELS1Le

Sector Number Estimated Number of People Residing in Sector'

44 48
45 4
46 4
47 11
40 0
49 0
50 21
51 15
52 31
53 11
54 0
55 18

E 56 4
E $7 18

58 35
59 4
60 0
61 0
62 4
63 0
64 35

8 65 0
66 0
67 0
60 0
69 21
70 0
71 35
72 41
73 290
74 343
?S 253
76 61
77 8

9

__
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Table-2.2-4 feon't)

Estimated Population for 20R
juthin 5 Miles of the CEC Site

Sector-Number Estimated Number of People Residing in Sectore

78 24
79 0
99. 4

Totals 80 1840

88ased on an estimated population of 18526 persons in Claiborne Parish in 1990
and an average of 2.83 persons per household. In calculating the number of
persons based on 2.83 persons per household, if the calculated value was a
fraction, then that fraction was rounded upward (i.e., 17.18 would be reported
as 18).

- Ol e

\s'

.I

l

,



. - - _ _ ._

LO = '' '-'

Estimated Pooulatien for 2030
Within 5 Miles of the CEC Site

Sector Number Estimated Number.of People Residing in Sector a

1 25
2 22
3- 12
4 4
5 0
6 0
7 0
8 0
9 8
10 0
11 0
12 0
13 0
14 15
15' 12
16 8
17 0
18 25
19 15
20 8
21 0

O] 22 8
'

23 29
*

24 33
25 40
26 4
27 0
28 4
29 12
30 12
31 4
32 0

i33 0 '

34 22
35 8
36 40
37 'O
38 29
39 0
40 0
41- 61
42 29

,

43 12

(~\O

|
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.t \ Ta b 1 q,.p . 2 - 5 (con'ti
\s

Estimatpd Pooulation for 2030
Within 5 Miles of the CEC Site

Sector Number Estimated Number'of People Residing in Sector a

44 50
45 4
46 4
47 12
48 0
49 0
50 22
51 15
52 33
53 12
54 8
55 19
56 4
57 19
58 36
59 4
60 0
61 0
62 4
63 0
64 36fh 65 0

_\ f 66 0
67 0
68 8
69 22
70 0
71 36
72 43
73 302
74 358
75 264
76 64
77 8-

,

t -
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Igble 2.2-5 (con't)v;
Estimated Pooulation for 2030
Within 5 Miles of the CEC Site

Sorter Number Estimated Number of people Residing in Sector a

._ ,

1

78 25
79 0
p.Q 4

Totals 80 1917

abased on an ostimated population of 18526 persons in Claiborne Parish in 1990
and an average of 2.83 persons per household. In calculatin.g the number of
persons based on 2.83 persons per household, if the calculated value was a
fraction, then that fraction was rounded upward (i.e., 17.18 would be reported
as 18).

V'

f

f



- - _ _ _ _ _. _ m. . ._. . . . . . . _ _ _ . . _ _ . . _ m_. . _ . ..

e

'Of I.able 2.2-1,

Estimated Penulation for 2035
Within 5 Miles of the CEC Site

Sector Number Estimated Number of People Residing in Sector 8

1 26
2 22
3 12
4 4
5 0
6 0-
7 0
0 0
9 8
'10 0
11 0
12 0
13 0
14- 16
15 12
16 8
17 0
18- 26
19 16
20 3
21 0. ,A 22- 8
23 30

-

24 33
25 41
26 4
27 0-
28 4
29 12
30 12
31~ 4
32 0
33 0
34 22
35 8
36 41
37 0-
38~ 30 '
39 0

-40 0
41 62

-42 30
43 12

a

'.d

. __ . _ .
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Table 2.2-6 feen't)

.

Estimated Population for 2035
Within 5 Miles of the CEC Site

Sector Number Estimated Number of People Residing in Sector'

44 51
45 4
46 4
47 12
48 0
49 0
50 22
51 16
52 33
53 12
54 8
55 19
56 4
57 ;9
58 37
59 4
60 0
61 0
62 4
63 0
64 37

~/ 65 0
E 66 0

67 0
68 8
69 22
70 0
71 37
72 43
73. 309

- 74 - 366
75 270
76 65
77' 8

.
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m

Table 2.2-6 (con't)

Estimated Population for 2035
Within 5 Miles of the CEC Site

Sector Number Estimated Number of People Rest-sing in Sector e

78 26
79 0
B.Q 4

Totals 80 1955

. 'Dased on an estimated population of 18526 persons in Claiborne Parish in 1990 "

and an average of 2.83 persons per household. In calculating the number of
persons based on 2.83. persons per household, if the calculated value was a
fraction, then that fraction was rounded upward (i.e., 17.18 would be reported
as 18).

(
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Table 2.2-7

Nearest Reeldent within each compass Point Sector '

!

Compass Point Sector Distance from Site to Nearest Resident
(Miles)

N O.30
NNE- 0.26
NE 0.43
ENE 1.$6 [E 3.00
ESE 1.91
SE- 1.48
SSE 1.39
S 0.56
SSW 1.61
SW 3.74 >

WSW 1.75 !
W 1.13
WNW 0.87
NW 0.48
NNW 0.43

\

t

.-

(

. - _ - - -_ .. . . . . .
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!,) Table 2.2-8

Gas / Oil Wells Wi+hin a 5 Mile Radius _

-NUMBER SERIAL- STATUS- DEPTH BHP TYPE PRODUCTION
NUMBER CODE (FT) (PSIG) POTENTIAL (1990)

....................................___.......___.....________

1 211354 10 9400 3885 GAS 835 MCFD
2 208486 10 9293 4121 GAS 776 MCFD

208135 10 9450 N/A OIL 51 BOPD.

4 205566 10 9402 3151 GAS 1329 MCFD
5 201067 10 11000 2913 OIL 30 BOPD
6 184165 10 9650 N/A GAS 65 MCFD .

7 069264 10 5530 N/A OIL 3 BOPD
B 066993 10 5290 N/A OIL 3 BOPD
9 187926 10 5550 1745 OIL 0 BOPD

10 202144 10 11200 N/A OIL 22 BOPD
11 166077 10 12023 3765 OIL- 4 BOPD
12 204866 10 10451 5400 GAS 1209 MCFD
13 205435 10 '11100 N/A OIL 20 BOPD
14 206359 10 10500 1420 OIL 65 BOPD
15- 205388 10 10400 N/A OIL 60 BOPD
16 195050 10 10500 4600 OIL 454 BOPD

(~ '17 198829 10 10350 N/A OIL 300 BOPD
(_}j 18 202193 10 10700 N/A OIL 104 BOPD

19 200579 10 10300 4381 OIL 2 BOPD
20- 204687 10 10500 N/A OIL 23 BOPD
21 067379 10 5475 N/A ~ IL 2 BOPDO
22 067246 42 5555 * INJECTION WELL *
23 066813 63 5545 * INJECTION WELL *
24 190903 10 11500 3091 OIL 52 BOPD
25~ 198743 10 13000 N/A GAS 185 MCFD
26 -178321 10 11350 4035 GAS 90 MCFD
27 176173 10 9409 3696 GAS 18 MCFD
28 180040 10 11436 3550 OIL. O BOPD
29 160550 10 11234 4490 OIL 30 BOPD
30- 210817 10 9300 N/A ' G AS - 1290 MCFD
31- '212133 10 9500 3620 GAS 513 MCFD

Note: Well locations shown on Figure 2.2-4.

Terminology
1.- Status Code

10 - Currently Producing.Woll
42 &-63 - Injection Well

2. BHP - Drill Pressuro (Bore Holo Pressure)
3. MCFD - Million Cubic Feet Per Day
4. BOPD - Barrels Oil ~Per Day
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O 2.3 REGIONAL HISTORIC, SCENIC, CULTURAL AND NATURAL
LANDMARKS

The Arizona-community, located approximately 4 mi south-southwest
-of:the site, is-of historical importance.

There are no significant cultural centers or-activities within 5
mi of the site.- The nearest cultural _ center is the Town of
Homer. i

Lake Claiborne, a man-made 1ske, is an outstanding natural
-landmark in the vicinity of the site.

Construction and operation;of the facility is not expected to
have any impact on these areas.

_

'2.3.1 HISTORIC

There are several areas of historical interest within-5 mi of-the-

site, all ofLthem associated with-the Arizona community. The-
Arizona Methodist Church,clocated.approximately 3 1/2 mi from the
site, is on the National Register of Historic Places (Reference
1).- The Arizona. Methodist Church-was constructed about 1880.
.The church is described as "...one of the-best=known examples =of
Greek Revival church architecture in-northern Louisiana and as
the landmark of the Arizona vicinity".(Reference.2). .This.

'

building is the only_ surviving intact historic landmark of_the.- s,/ ~
Arizona community,-which during the postbellum period was a
thriving town with a substantial' cotton alli (the first built- '

west of-the: Mississippi River) and. academy._ When the railroads
were. built'inLthis area, Arizona.was bypassed in favor of Homer, y

and the cotton millLclosed, shortly-thereafter.' The mill was-torn
down in 1900,: but a chimney.still stands. The Arizona Academy,
started in 1869, closed--in 1928 and is no longer; standing:
(Reference ~3).' The Arizona: Museum,1 built in' authentic: 19th
centuryElog-house style, waarconstructed:from: timbers taken from
a home-site: dated around11880.--The1 Museum, located'less than 1/2:
mi-north of the Arizona-Methodist church, houses many antique

. farm implements and household items used: in the past:and 'has --

numerous photos and; memorabilia:from the: Arizona community =(see
Figure 2.2-3 for the-location _of these historic' landmarks).-

The Forest Grove Cemetery,- located approximately 21mi: south of
; .thessite11s of-historical-interest-(see-Figure'2.2-31for the

location). This cemetery contains several: pre-Civil _ war graves,
.

the' graves of four?civi1LWar soldiers,_and many mid to late 19th
Contury graves-(Reference 3).

The State of Lcuisiana was contacted to determine if'any areas of
archaeological interest-had-been identified =within 5 mi of the
. site. This-state-identified a reported, but unconfirmed,

2.3-1
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location of archaeological interest 5 mi south-southeast of the
site. The reported location has not been surveyed, and no other
information was available concerning the nature of the report.
The state indicated that, based on their review of the
environmental setting of the site, they would characterize the
CEC site as having moderate potential for containing
archaeological areas (Reference 4). However, an archaeological
survey of the site was precluded due to previous uses of the land
including the extensive logging activities initiated by the
previous owner.

2.3.2 SCENIC

The area surrounding the Arizona community and Lake claiborne is
very scenic. However, no particular scenic landmarks have been
designated by appropriate state agencies (Reference 4).

2.3.3 CULTURAL

The State _of Louisiana, Department of Culture, Recreation and
Tourism, reports that it has no cultural resources recorded
within the 5-mi radius of the site (Reference 4). The town of
Homer is the nearest cultural center.

2.3.'4 NATURAL

Lake claiborne, a man-made lake, is the outstanding natural
landmark in the vicinity of the site. Lake Claiborne,
constructed in 1965-1966, covers 6400 acres. However, only a
portion of this lies within 5 mi of the site. It is extensively
used for pleasure boating, fishing, and access to hunting areas.

2.3-2
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2.4 GEOLOGY

The site for the Claiborne Enrichment Center (CEC) is located in
an area of rolling hills in northern Louisiana. The sito
comprises 442 acres, of which approximately 70 acres will be
developed for the facility. Elevations range from roughly 340
feet above mean sea level (MSL) in the central portion of the,

site to 280 feet above MSL in the southern portion. The site
drainage is to the west, and south where small creeks have formed
at the base of the hi14s. Vegetation is thick and composed of
pino forest with some oak. Troos in the areas to be developedi

have boon cleared, leaving stumps typically six inches high.

A review of the geological h. story of the site as well as in-
depth field exploration was performed in order to clearly define
the regional and site specific geology (Reference 1 and 2). A
summary of the geological investigation of the site is discussed
in this Section. An in-depth discuosion of thr sito gor',7y and
seismology is presented in Section 3.6 of the Safety *Ans.ysis'

Report (Reference 3),

2.4.1 AREA AND SITE GEOLOGY

The CEC sito is located in the rolling hills and upland
topography of the dissected plateau of the West Gulf Coastal
Plain physiographic provinco. Major drainago features in northO\ Louisiana are the Mississippi River to the east and the Rod River
to the west. The entire CEC site lies within the Red River
drainago basin. Iacal drainago at the sito flows into several
small creeks whic'a eventually food into Lake Claiborno or Bayou
D'Arbonne.

Structurally, the sito lies on the Claiborne Platform that
bridges between the north flank of the north Louisiana Basin and
the southwest flank of the Monroe Uplift. This results in a
slight southwestorly dip to the nearly horizontal strata. No
structural faulting was noted at the site, although some faulting
has occurred in the past in Claiborne Parish related to regional
subsidesco of the salt basin and salt intrusion.

Sediments encountered within the upper 100 feet at the site are
identified as the Tertiary Cockfield and Cook Mountain Formations
along with recent deposits of alluvium in and adjacent to
drainages. The Tortiary deposits exhibit planar deposition and a
southwesterly dip.

The Cockfield Formation is divided into a maris.0 and non-marine
unit. The non-marino unit is primarily composed of light brown,

fino-grained sands with some silts and clays and is exposed at'

the higher elevations in the northern areas et the sito. The
underlying marine unit contains some layers v: siderito (iron) at
the top overlying massive cross-bedded sands and glauconitic

)
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sands. These marine sands are dark green, but weather to red and
brown as noted in the soil cover at the site. The total
thickness of the lower marine unit is approximately 50 feet thick
and lies unconformably over the Cook Mountain Formation.

The Cook Mountain Formation is divided into fivo lithologic
units. The uppermost unit of the five units underlies the
Cockfield formation and is about 80 feet thick. This unit is
composed of silt and clay about 40 feet thich and grades upward
into 20 feet of glauconitic sand with sidurite lodges and marine
fossil casts. This in turn grados upward into about 20 feet of
alternating thin beds of silt and c.'.ay, becoming sandy in the
upper 2 to 3 foot before grading into the Cockfield Formation.

Recent alluvial sediments and colluvial codiments are present in
downslope and low-lying areas of the drainages. These sediments
are composed of light brown to gray sand with some silt, clay and
chert gravel.

.

Surface soil conditions generally comprise O to 10 feet of loose
to ff.rm surficial silty fine sand overlying 6 to 15 feet of stiff
to very stirf silty to sandy clay. These upper soils are
underlain by 0 to 25 feet of stif f to very stif f clayey silt and
10 to 40 feet of firm to very dense silty fine sand. Generally,
the lateral extent of the stiff to very stiff claycy silt is
limited to the Process Area (i.e., Separations Building and
Contrifuge Assembly Building). The lowest stratum encountered is
a very stiff to hard silty clay typically beginning between
Elevation 270 and 290 feet above MSL. Recent alluvial collo
consisting of silty sands to clayey silts are encountered abtvo
the lower silty clay in the small creek areas near the locatiun
of the proposed Hold-Up Basin in the southwest corner of the
site.

Groundwater levels varied across the sito from a high of
elevation 316 feet abovo MSL in the northwest to a low of
elevation 270 foot above MSL in the southeast and southwest.
Variations in groundwater levels were observed to be influenced
by surface drainage features and ground elevation. Perched water
conditions were encountered in 9 of 13 test pits at depths
between 6 and 10 feet.s

Site preparation activitics will include the cutting of
anproximately 14 feet of soil from higher clovations and the
f ' ling of lower clovations to obtain a uniform site grade at
Elevation 324+6 feet above MSL. Up to 30 foot of fill will be
required in the lowest areas of the site. Surficial silty fine
sand soils should be stripped and removed, or used in areas to be
landscaped. The unoorlying silty to bandy clay soils will be
suitable for compacted structural fill. The planned sito layout
is illustrated in Figure 2.4-1.

O
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|() The planned development of the CEC site is particularly suited to
j the site conditions. The settlement sensitive Separations

Building is appropriately located in an area that will be
excavated of overburden coil, thereby significantly reducing the
amount of settlement for foundations bearing in the exposed;

; soils, rurthermore, the exposed bearing soil is stiff to very
'

stiff and will provide ample bearing capacity with a low
potential for shrinkage or swell.

The support racilities (i.e., office Building, cylinder Receipt,

and Dispatch Building, etc.) are also located appropriately
within-the site. Although fill placement will be required in

i this area to bring the site to grade, the depth of fill is
) limited. Structures p;anned for this area are also relatively
^

lightly loaded and are not unusually settlement sensitive.

The largest quantities of fill will be required in the Tail
Storage Area. This will not create a problem in this area since,

the underlying Stratur of stiff to very stiff clay is,

approximately 10 feet thick. Mest settlement related to the fill
surcharge will occur in the silty fine sand stratums below the
clay during construction. Long-term consolidation settlements
will be small due to the thin clay layer. In addition, the tail

j storage operation is not unusually settlement sensitive.

O Location of the Hold-up Basin in the southwest corner of the site
is strategically located to collect runoff which drains to the
southwest through drainages south end west of the planned
facilities. The topography of the natural drainage is also

'

particularly suited to construction of the earthen embankment, as,

is evident by the many similarly constructed ponds in the area.

The lower subsurface stratum containing silty fine sand was
analyzed for liquefaction potential. The analysis indicates that
the sandy soils have negligible potential for liquefaction or
induced pore pressures from earthquake loading. Computed
earthquake induced settlements are less than 0.125 inch, and are
considered to La low to negligible.

2.4.2 SEISMOLOGY

The site is located in the northern Louisiana, an area of low
seismicity. The region is characterized by a very thick wedge of
sediments overlying older Triassic and paleozoic rocks. In the
vicinity of the CEC site, approximately 18,000 feet of Cenozoic
and Mesozoic sediments overlie the basement rocks.

i Within the Gulf Coast, the site is located in the Interior Salt
Basin scismotectonic region. Only six carthquakes with magnitudes
exceeding m 3.5 have been reported in the area. The-largest3
event to occur was a maonitude m 4.1 earthquake located more,

t' than 320 km (200 mi) from the si o. The known earthquake closest

| 2.4-3
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to the site was a magnitude m, 3.1 event occurring northwest of
Shreveport, Louisiana (approximately 97 km (60 mi) from the
site).

Historical data Andicates that several largo distant earthquakes
may have been felt at the site. These distant earthquakes are
responsible for the highest intensity shaking reported for
northern Louisiana. The New Madrid earthquakes of 1811-1812, had
magnitudes between m 7 These earthquakes may have
produced intensity VI s.0 and 7.3.haking at the site. Large carthquakes
occurring near Memphis, Tennasseet Charleston, Scuth Carolina;
and Charleston, Missouri may have also been felt at the site.
Although small earthquakes can occur in the region, the majority
of the site seismic hazard is derived from regions 100 to 200 km
(62 to 125 mi) from the site. Earthquakes reported within 320 km
(200 mi) of the site are identified in Figure 2.4-2 and Tablo
2.4-2.

A probabilistic seismic hazard analysis was performed to develop
a realistic curve of peak and ef fective ground acceleration
versus probability of exceedence (return period).

The results of the probabilistic seismic hazard analycis are
shown in Figure 2.4-3. The bedrock peak and effective
acceleration for return periods of 100, 500 and 1000 years is
given in Table 2.4-1. The bedrock accelerations are those values
given directly by the ground motion attenuation relationships
without adjustments for soil conditions at the site. The site
soil conditions are considered in the generation of the site
specific response spectra. The peak bedrock horizontal
acceleration values are .017, .046 and .064 g for 100, 500 and
1000 year return periods, respectively. The effective
acceleration is calculated as 70% of the peak acceleration. For
return periods of 100, 500 and 1000 years, the effective bedrock
horizontal acceleration is .012, .033 and .045 g, respectively,
Peak and ef fective vertical accelerations were also determined
and are given in Table 2.4-1.

Since much of the seismic hazard at the CEC site is generated at
regional distances, three Design Bases Earthquakes are presented
which produce levels of earthquake shaking hazard with a return
period of 500 years. A near-field earthquake of m 4.3 about 153km (9 mi) from the site, an m 5.7 mid-field earthquake about 1053km (65 mi) from the site and an m 6.7 far-field earthquake about3365 km (227 mi) from the site are the specified Design Basis
Earthquakes.

The final site specific horizontal and vertical response spectra
for the three design earthquakes are presented in Figures 2.4-4
through 2.4-9. The three spectra are compared in Figures 2.4-10
and 2.4-11. From this comparison, the large far-field event has
the highest spectral amplitudes at frequencies below

2.4-4
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approximately 1.5 Hz, while the mid-field event dominatos the
ground motion considerations at frequencies above 1.5 Hz.'
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Table 2.4-1

Probabilistic Acceleration Table

HORIZONTAL

RETURN PERIOD PEAK EFFECTnT
ACCELERATION IN ACCELERATION IN
ROCK ROCK.

2 2100 Years 17 cm/s 12 cm/s
(.017g) ( 012c)

500 Years 45 cm/s 32 cm/s
(.046g) (.033g,'

1000 Years 63 cm/s 44 cm/s:
2

( 064g) ( 045g)

VERTICAL

PEAK EFFECTnT
RETURN ACCELERATION IN- ACCELERATION IN
PERIOD ROCK ROCK

100 Years 12 cm/s 8 cm/s
2 2

(.012g) (.008g)

500 Years 32 cm/s 22 cm/s
2 2

(.033g) (.022g)

1000 Years 45 cm/s2 232 cm/s
(.046g) (.033g)

O
4
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Table 2.4-2

Earthcuakes Within 320 km (200 mi) of Site (c. 1 of 3)*

"*Year Date ude Mag to

'
IS86 Jan 22 16:38 30.40 92.00 236.7 2.5 !!1891 Jan 8 6:00 31.70 95.20 244.2 3.8 Vi1898 Jan 27 1:35 34.60 90.60 294.5 3.1 [V1905 Feb 3 090 30.50 91.10 315"' 3.5 V
1911 Mar 31 16:57 34.00 91.30 169.2 4.6 100.000 V6
1911 Mar 31 18:10 33.80 9200 129.0 3.5 6.600 (V.V
1918 Oct 4 9:21 33.00 91.10 296.3 4.0 80.000 (V.V
1927 Nov 13 16:21 32.30 90.20 267.3 3.4 8.000 IV
1930 Oct 16 12:30 34.30 92.70 164.4 2.5 !!1930 Nov 16 12:30 34.30 92JO 163.2 3.3 000 V
1934 Apr 11 17:40 33.90 95.50 262.0 3.6 8.000 V
1936 Mar 14 17:20 34.00 95.20 243.1 3.4 2.200 V
1938 Apr 26 5:42 34.20 93.50 158.7 3.1 tvO 1939 Jun 19 21:43 34.10 92.60 144.5 4.1 66.000 V
1940 Dec 2 16:16 33.00 94.00 96.9 3.1 IV
1941 Jun 28 18:3C 32.30 90JO 212.9 3.0 (II.TV1947 Sep 20 21:30 31.90 92.60 110.4 3.3 IV.V
1952 Oct 17 15:48 30.10 93.70 312.2 3.1 [V
1956 Apr 2 16:03 34.20 95.60 286.1 3.5 5.000 V
1957 Mar 19 16:37 32.60 94.70 163.1 4.0 47.000 V
1957 Mar 19 17:41 32.60 94.70 163.1 15 3.000 III1957 Mar 19 22d6 32.60 94.70 163.1 15 3.000 !!!1957 Mar 19 22:45 - 32.60 94.70 163.1 15 3.000 !!!1958 Nov 19 18:15 30.50 91.20 310.0 3.2 300 V^

1960 May4 16:31 34.20 92.00 176.4 3.8 tvIMI Apr 26 7:05 34.60 95.00 270.6 3.8 6.600 (Il
1961 Apr 27 3:00 34.60 95.00 270.6 3.0 !!
1961 Apr 27 5:00 34.60 95.00 270.6 3.0 !!
1961 Apr 27 7:30 34.90 95.30 313.6 4.I 20.000 V
1963 Feb 7 21:18 34.40 92.10 191.6 3.4IN Apr 24 1:20 31.38 93J1 180.2 3.3 Vh IW Apr 24 7:33 31.42 93J1 176.2 3.6 [VIW Apr 24 7:47 31.38 93JO 179.8 3.3IW Apr 24 12:07 31.48 93.79 169.4 3.2 [VlW Apr 24 12:54 31.30 93.80 187.9 3.0IW Apr 26 _ 3:24 31.55 93.78 162.0 3.3IW Apr 27 21:50 31.30 93JO 187.9 3.2 (VIW Apr 28 0:24 31.50 93JO 167.8 3.1IW Apr 23 0.30 31.40 93.82 178.6 3.3 800 VO 1W Apr 28 21:18 31.63 93.80 155.1 3.4 2.600 VI

,

IW Apr 30 21:30 3120 94.00 206.2 3.0 IIIIW May- 2 604 31.30 93JO 187.9 3.2

_ _ .

,, - w, . . , . - - _ , - - _ _ . - - - - -,w.--,,_,--, _m, ..w. - - -



._ _ _ . _ . . m. ._ _ _ _ _ . _ _ _ . . _ _ _ _ _ _ _ ._. _ _ . . _ - . - _ . _ _ . . _ _ _ _

.

l

Table 2.4-2

Earthauakes Within 320 km (200 mi) of Site (D. 2 of 31

* ""Year Data uda Mag to(17TC) N M, (so tzni
iW May 3 304 31.30 93.80 187.9 3.0 V
IW May 7 20:01 31.20 94.00 206.2 3.2 V

,

!W Jun 2 2340 31.30 94.00 177.8 V
!W Jun 3 207 31.50 93.90 172.3 3.1 IVIW Jun 3 9:37 31.00 94.00 226.1 3.6 III.IV
IW- Aug 16 1105 31.40 93JO 177J 3.0 TV
1967 Jun 4 16:14 33J3 90.84 214.2 4.3 35.000 VI
1967 Jun 29 1337 33.55 90.81 216.8 4.0 V
1%9 Jan 1 23:35 34.99 9169 240.6 4.4 60.000 VI
1973 Jan 8 9:11 33JO 90.60 245.6 3.5 !!!
1973 May 2.5 14:40 33.90 90.80 234.3 3.4 III
1973 May 25 14:42 33.90 90.80 234.3 3.2
1973 Nov 18 10:03 35.00 94.70 237.9 3.1
1974 Feb 15 2132 34.04 92.98 133.4 3.5 IIIm 1974 Feb 15 2135 34.07 93.12 137.4 3.4 [I!
1974 Feb 15 2149 34.03 93.04 132.4 3.8 16.000 V

s

1974 Dec 13 5:03 34.49 91.86 210.7 3.1 V
1975 Jan 2 9:19 34.90 90.90 298.9 3.0 !!.III
1977 Jun 2- 2329 34.56 94.17 220.7 3.6 VI
1977 Nov 26 4:18 34.39 92.91 1724 3.1 IV
1978 Sep 23 704 33.96 91.92 158.7 3.1 V
1981 Jun 9 1:46 31.99 9432 157.3 3.2 III
1981 Nov 6 1136 32.02. 95.26 23 2.6 3.2 1.300 [V
1982 Jan 18 1:23 35.23 - 95.28 273.5 3.4
1982 Jan 18 132 35.19 9123 270.3 3.3 IV
1982 Jan 19 409 35.18 92.25 268.8 3.5 IV
1982 Jan 20 14:01 35.14 92.08 268.9 3.5 IV
1982 Jan 21 0:33 35.18 9125 268.8 4.2 V
1982 Jan 21 1:13 35.18 92.21 269.7 3.5
1982 Jan 21 15:45 35.17 92.14 270.4 3.8 III
1982 Jan 22 23:54 35.25 92.29 275.4 3.7
1982 Jan 24 302 35.22 9122 273J 4.3 V
1982 Jan 27 2329 35.21 92.24 2T 2 3.2
1982 Feb 1 5:55 35.20 92.28 270.2 3.6 [V
1982 Feb 1 7:25 35.19 92.25 269J 3.6,

| 1982 Feb 12 5:32 35.27 92.29 277.6 3.0
1982 Feb 24 19:27 35.29 92 25 230.6 3.9 Y,

l. 1982 Mar 1 0:12 35.20 92.11 274.4 4.1 V
1982 Apr 21 21:17 35.18 92.24 269.0 3.5
1982 May 31 17:49 35.21 92.15 2T 0 2.9 (V

Os 1982 May31 18:.21 35.20 92.23 271.4 3.5
1982 Jun 30 16:22 35.34 92.13 238.8 3.3

_. _ ._ _ _ _ _ . _ _ _ . _ . - _ . _ _ . _ - - - - - - _ _ . . _ _ _ _ . _ _ . - _ _ _



Table 2.4-2

Earthouskes Within 320 km (200 mi) of Site (n. 3 of 3)

de
Year Date ude Mag to ,

i W (sc cai |

1982 Jul 5 4:13 35.22 92.21 274.0 3.5
1982 Sep 27 10.22 35.22 92.11 276.5 3.0
1982 Nov 17 19:00 35.20 92.5 275.5 3.2
1982 Nov 21 16:35 35.25 92.03 230.3 3.5

'
1983 Jan 19 200 33.28 92.16 231.6 3.9

#
1983 Mar 30 4:15 35.20 92.15 230 3.2
1983 Oct 16 19:40 30.24 93.39 291.7 3.8 [tr
1984 Sep 27 1330 35.25 9'_21 2-~.2 3.4 ry.
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( 2.5 HYDRO 1CGY

This section addresses the baselino hydrology in the vicinity of
the CEC site. The section is dividad inlo two main subsections:
2.5.1 discusses the surface wato: hydroiogyt and 2.5.2 discusses
the hydrogeology. The baseline informa : ion was obtained from
literature searches, conversatiores with various agencios and by
conducting site-specific field wor)..

t.

2.5.1 SURFACE WATER HYDROLOGY

The baseline surface water hydrology is addressed in this
coction. The general regional surface water hydrology is
discussed in Section 2.5.1.1 followed by a discussion of streams
and lakes in the vicinity of the CEC site in Section 2.5.1.2 and
site-specific surface water hydrology in Section 2.5.1.3. All
observations, measurements and analytical results of samples
collected during the baselino sito investigation are included in
Section 2.5.1.2 and 2.5.1.3. This information was collected
during an initial sito visit conducted in January 1990 and later
site visits conducted in May and July of 1990. All reference to
land and water clovations are reported in feet relative to the
National Goodetic Vertical Datum (NGVD) of 1929.
In Section 2.5.1.4, all current uses of surface water in the
vicinity of the sito are identified. Potential sources of,

surfaco water contamination in the vicinity of the sito are'

addressed in Section 2.5.1.5. Finally, Section 2.5.1.6 addresses
potential changes observed in site hydrology during the baseline
evaluation as a result of recent timbering activitics on the CEC
site.

2.5.1.1 Recional Sqrface Wgger Hydrolocy

As illustrated in Figure 2.5-1, the northern portion of Louisiana
is drained by two primary river systems. In northwestern
Louisiana, streamflow is generally to the south into tributaries
of the Red River. In north-central Louisiana, streamflow is
generally to the southeast into the Ouachita River and its
tributaries, and in northeastern Louisiana, streamflow is
generally to the south-southwest into the Ouachita River and its
tributaries. In the northern portion of the State, the
Mississippi River forms the castern border of Louisiana,

2.5.1.2 Local Surface Water Hydroloav

Figuro 2.5-2 illustrates that the major surface water featuro in
Claiborne Parish is Bayou D'Arbonne. Water flow in Bayou
D'Arbonne and its tributarios is generally to the southeast
across the parish. Bayou D'Arbonne was dammed in 1966 to create
Lake Claiborne which is the largest surface water feature in
Claiborno Parish. The lake has a drainage area of 133 sq mi, a

2.5-1
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normal surface water pool elevation of 285 ft, and a capacity of
100,000 acro-ft at a maximum stage of 9 ft. D) schtrge from Luke
claiborno is controlled until the water level e)cceds the 9-ft
stage. Lake Claiborne was created for f3 cod control and
conservation; however, the lake adds a recreational attraction to
this area of the state.

Surface water that flows Off of the CEC site to the west and
northwest discharges to Cypress Creek and flows for a distente of
approximately 4-1/2 miles where Cypress Creek discharges into
Beaver Creek just prior to flowing into Lake Claiborne. At the
confluence with Beaver Creek, the area of the Cypress Creek l

drainage basin is approximately 2 x los ft2 (7. 2 miz) . Surface l
water leaving the site to the cast forms the headwaters for
McCasland Creek. The surface water in McCasland Creek flows
primarily to the east and eventually discharges into the Middle )
Fork of Bayou D'Arbonne approximately 12.5 mi downstream of the
cito. Prior to the confluence with the first major tributary
(Greer Creek) the drainage basin for McCasland Creek is

8 2 2approximately 2 x 10 ft (7.2 mi),

Table 2.5-1 illustrates seasonal extremes in stream flow recorded
at some of the gauging stations in the area. Both Bayou
D'Arbonna and the Middle Fork of Bayou D'Arbonne have flow rates
which fluctuate greatly and are seasonally dependent. The United
States Geological Survey (USGS) gauging station on Bayou
D'Arbonne near Dubach, Louisiana (approximately 23 mi cast of
Homer, Louisiana) has been calculated to have average annual 7-
day low flows of 0.0 f t?/sec with a 10-year recurrence interval
and 0.2 f t?/sec with a 2-year recurrence interval. This data was
selected because it represents a 28-year period of record
(October 1940 to December 1968) which, with the exception of 2
years, predates the creation af Lake Claiborne. Since outflow
from Lake Claiborne is controlled, the majority of this data
represents natural diccharges. In contrast, the annual peak
discharges between 1941 and 1960 at the same station ranged from
2,300 to 26,400 f t!/sec. 9imilar extremes were found to occur in
the Middle Fork of Bayou D'Arbonne based on data collected at the
USGS gauging station near Bernico, Louisiana (approximately 20
mi downstream from the site). Major seasonal fluctuations also
are seen at both of these stations. Average monthly minimum
discharge ratos t' rom mid-summer through late f all (July to
November) are most often 0.0 f t)/sec for 1- and 7-day period
with recurrence intervals as low as 2 years. Conversely, the 1-
and 7-day averace menthly minimum dischargo rates with 2-year
recurrence intervals for the January to May time pariod are as
high as 253 and 328 f t?/ sec, respectively, at the Dubach Station
and 154 and IS2 f t?/sec, respectively, at the Bernice station.
The largest average monthly minimum discharge rates occur in
either February or March. As discussed in Section 2.5.1.3,
similar fluctuations have boon identified in the smaller '

tributary streams on and in the vicinity of the CEC site.

2.5-2
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() 2.5.1.3 Site Soecific Surface Water Hydroloov

Th6 CEC site is located on a drainage divide. As Figure 2.5-3
indicates, there are two man-made lakes (Bluegill Pond and Lake
Avalyn) on the site. Surface water flows off the site in three
general directions; to the northeast, southwest, and northwest.
During a January 1990 site visit, the discharge of all on-site
surf ace water bodies was observed and estimated to characterize
baseline conditions. These observations, along with discharge
estimates and measurements made during subsequent site work (May
1990 and July 1990), are summarized in Table 2.5-2.

Lake Avalyn, the larger of the two on-site lakes, is located in
the northeastern portion of the property. Discharge from the
lake enters a s' sam that forms the headwaters to McCasland
Creek. Dischars; from the lake is from an overflow standpipe
do stream of the earth dem. During lov flow conditions, a gate
valve can be opened manually to allow for discharge from Lake-

Avalyn. Inflow into Lake Avalyn is from precipitation runoff and
groundwater discharge. No su" face water flows ir.to Lake Avalyn
from off site areas. Tha drainage basin area for Lake Avalyn is

2approximately 7,343,000 ft (2169 acres) and the lake surface areais approximately 6.8 x 105 ft (15.6 acres). During the initial
site visit (January 1990), the total observed surface water flow
into Lake Avalyn was estimated to be 0.60 f t /sec and the3

es discharge f"om the lake (estimated approximately 1,400 ft
(] downstream of the discharge point) was 2.40 f t /sec (See Table3t* '

2.5-2). Comparatively, discharge at this same location at the
3end of July 1990 was 0.07 f t /sec. The normal pond elevation of

the surface of Lake Avalyn is approximately 296 ft. This
elevation is indicated on the 7-1/2 minute topographic map and
was also verified during the site investigation.

A bathymet.ric survey of the lake estimated the volume to b7
approxima:ely 4.0 x 10 ft36

(91.8 acre-ft). As indicated in
Figur9 2.5-4, seven transu .1 were evenly spaced across the width
of Lake Avalyn and a final transect was run along the length of
the lake. The genmetry of these transects (with a 10x vertical

5s exaggeration) is presented in Figure 2.5-5. As illustrated, the
deepest end widest porti'. of Lake Avali is at its northern end
near the dam. The most gradLal slope of the shoreline is
encountered along the central section of the lake.

At the end of May 1990, four sediment samples were collected for
characterization of the bottom of Lake Avalyn. The samples were
collected at evenly spaced intervals down the center of the lake
in the vicinity of transects 1, 3, 4 and 6. The sediment sample
collected closest the dam was a very hard, derk gray clay. Up-
gradient from thic area, the sediment became progressively softer
and contained increasing amounts of organic matter. The
southern-most sampling location (i.e., closest to the main

g' inflow) contained highly unconsolidated dark grayish brown mud.e

2.5-3
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A large quantity of organic matter, including growing benthic
aquatic vegetation, was mixed with this sangle.

Bluegill Pond is locrted on the southwestern portion of the CEC
site. Inflow into Lhe pond is from precipitation runoff and
groundwater discharge. Two small streams are located at the
easternmost portion of the pond. The approximate drainage basin

2of the Bluegill Pon;. is 2,816,000 ft
(64.6 acres] (and the pond5has a surface area of approximately 1.1 x 10 ft 2.6 acres).

The normal pool elevation of Bluegill Pond is 275+2 ft. In
January 1990, the total observed surface water flow into Bluegill
Pond was 0.47 f t?/sec and the estimated discharge from the pond

3was approximately 0.67 ft /sec (See Table 2.5-2) . In May 1990,
the total observed surf ace water flow into L ?uegill Pond was 0.38

3f t /sec and the estimated discharge from the pond was 0,50
3

ft /sec. The outflow from the pond combines with a stream which
flows onto the CEC site from the south. The stream then flows
off of the property to the west as a tributary of Cypress Creek.

Data collected during a bathymetric survey of Bluepill Pond
indicates that the approximate volume is 7.4 x 10 ft (17.03

acro-ft). As indicated in Figure 2.5-6, six transects were
fairly evenly spaced across the width of Bluegill Pond and one
transect was run along the length of the lake. The geometry of
these transects (with a 10x vertical exaggeration) is presented
in Figure 2.5-7. Similar to Lake Avalyn, this figure indicates
that the deepest and widest portion of Bluegill Pond is located
in the vicinity of the dam. The eostern portion of the lake is
narrowest and fairly shallow.

Sediment samples were collected at the end of May 1990 from the
bottom of Bluegill Pond. The sample locations were evenly spaced
down t'9 center of the pond in the vicinity of transects 1, 3, 4
and 6. Sedjment near the dam was found to be dark brown to
black, high in organic matter and strongly cohesive. A very
light brown, one-half inch thick, silty layer, which had recently
been deposited, was overlying the sediment. The sediment camples
collected up-gradient (i.e., closer to the pond's inflows) were
less cohesive and contained progressively more intact organic
matter such as leaves. The light brown silty layer thinned
towards the inflows and stratification between the silty layer
and the underlying sediment became letes pronounced.

Prior to discharge from the site, a small tributary that drains
an area south of the site converges with the flow from Bluegill
Pond. Near the property boundary, the discharge in this stream

3 3
'

was approximately 1.90 f t / cec in January 1990 and 0.22 f t /sec
at the end of July 1990.

On the northwestern portion of the CEC site, a small tributary
flows off the site into Cypress Creek. Near the property
boundary, the drainage basin for this stream is estimated to be

2.5-4
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() 6 22.6 x_10 ft (59.7 acres). At the time of the initial-site l
visit - (January 1990) , the discharge was estimated to be 0.32

3ft /sec, while during the next visit, at _ the end of _ July 1990,
only standing water was observed -in the area. No surface water
flows into this stream from off-site areas before it leaves the
property.

As initially discussed in-Section 2.5.1.2, streamflow
fluctuations near.the CEC site mimic those in the larger streams4

and rivers further doun-gradient. The-measured discharge rate
from Lake Avalyn outflow decreased one and a half orders of

-magnitude hotween January 1990 and July _1990. Similarly, the
~ discharge in the outflow of Bluegill Pond (after its confluonee
with the tributary-from the southwest)_ decreased by almos'. an
order of magnitude between January 1990 and July 1990. Further,
-by early-August 1990, downstream reaches of both-McCasland and
Cypress Creeks were dry indicating that they had become losing
streams in these areas. .Under. continuing low precipitation
conditions, it is possible-that groundwater would no longer
support baseflow ever, for on-site sections of the tributaries. In
this case,-the flow in these streams would cease.

A Hold-up Basin willtbe constructed near the southwest corner of-
the plant yard by placing an earthen embankment across a natural
depression in the. area topography. The Basin is located
' hydraulically _up-gradient from the Bluegill Pond. The Hold-up

:( Basin is unlined and.has a normal pond elevation of 300+0.

The primary - function = for _the Hold-up 1 Basin is to perform as a !

sedimentation-basin during the plant construction..The Hold-up
Basin:will also function as runoff surge control for the CEC.

Pertinent information concerning the Hold-up 3asin and dam are
contained in Table'2.5-3'and Figure-2.5-8.

The outlet works for the Hold-up Basin consists of a riser and-
barrel arrangement for-_the service spillway and-a concrete weir
:for the emergency spillway. The. riser.for the service spillway is
a concrete structure with water 11evels controlled by stoplogs-
The: barrel is, a 36-- inch diameter concrets _ pipe- approximately-250
ft,long with.an invert-elevation of 278+0. The emergency spillway.
consists of a' concrete weir approximately 30 ft long at an
elevation of 304+0 located on the-west side of'the Hold-up Basin.
Discharge;over theLweir is routed to= Bluegill Pond. A stone' lined
channel routes the discharge =around the Hold-up Basin embankment.
Details of both the service-and emergency spillways are shown in
Figure.2.5-9. 4

In order to achieve acceptable settling efficiency, the service
spillway is designed to limit the discharge velocity from the i

Hold-up Basin. The following design parameters are utilized in
determining the limiting discharge velocity:

2.5-5
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Design Storm 25-year storm
Design Particle Size 40 microns (400 mesh

sieve opening) I

Design Particle Specific Gravity 2.6

Based on the design parameters, the limiting discharge velocity
for acceptable settling efficiency is approximately 290 cfs
(Reference 33).
In addition to limiting discharge velocity for settling
efficiency, the outlet works will function as runoff surge
control for the CEC. The service and emergency spillways are
designed for the 25-year storm and the Standard Project Flood
(SPF), respectively. In the design of the emergency spillway, the
SPF is assumed to equal 68% of the Probable Maximum Flood (PMF).

2.5.1.3.1 Surface Water Chemistry

2.5.1.3.1.1 Stream and Lake Chemistry

Water chemistry samples were collected from several on-site
shallow streams and from the two on-site lakes during May 22 and
23, 1990, and analyzed for chemical properties. Two additional
samples were collected from the Cypress Creek drainage basin
downstream of Bluegill Pond on August 1, 1590. Tables 2.5-4 and
2.5-5 present surface water quality data. The sample locations
are identified in Figure 2.5-10.

As indicated in Figure 2.5-10, five unfiltered water samples were
collected from within the Lake Avalyn drainage basin. A sample
of the primary inflow to the lake was collected at the
southernmost end of Lake Avalyn, two samples were collected from
the lake itself (from the surface and bottom); a surface water
sample was collected from the pool of water near the base of the
overflow standpipe from the lake; and an additional sample of the
discharge from the lake was collected approximately 1,200 ft
down-gradient of the outflow. A summary of the water chemistry
presented in Table 2.5-4 follows:

a. Of all sampling locations, the maximum concentrations of
magnesium, sodium, cadmium, chromium, lead, sulfate, total
organic carbon, chloride and zinc were present in the samplo
from the inflow to Lake Avalyn.

b. The maximum concentrations of mercury, copper and total
phosphorus were present in the sample collected from the
bottom of Lake Avalyn.

c. Silver, beryllium, antimony, thallium, solenium, nitrite,
nitrate and nickel were not detected in any of the water
samples from the Lake Avalyn drainage basin.

2.5-6



d. Little variation in tne concentrations of calcium, potassium
and hardness was observed, although the lowest concentration
of potassium was in the sample collected-from the-surface of
Lake Avalyn.

t

c. The maximum concentration of calcium carbonate (CACO )3
hardness was in the outflow sample collected furthest from
the site.

f. The maximum concentration of total suspended solids was~

found in samples from the inflow and outflow.

g. Arsenic was only detected in water samples collected from
the bottom of the lake and the outflow. However, it was not
detected in the other samples at similar or higher detection
limits.

h. Ammonia nitrogen was only detected in the outflow sample
collected furthest from the lake.

As indicated in Figure 2.5-10, four unfiltered water samples were
collected from within the drainage basin to Bluegill Pond during
May 1990. These were: the inflow stream-to_ Bluegill Pond,.
' located at-its eastern end; the surface and bottom of Bluegill
Pond; and-the outflow from Bluegill Pond. Additionally, a stream

O -water _ sample was collected from the-stream to the southeast of
Bluegill Pond during May 1990. This stream drains the oil / gas-

-well site and' converges with the outflow from Bluegill Pond
-before it discharges from the. CEC site. In August 1990, two
additional _ water samplos were collected from the Cypress Creek
drainage basin. A summary of_the water chemistry presented in
Table 2.5-5 follows:

a. Of all sampling locations, the maximum concentrations of
cadmium and sulfate were present in the inflow to Bluegill
Pond,

b. Maximum concentrations of potassium were present in the
surface water sample from Bluegill-Pond and from the-outflo.
-from Bluegill Pond.

c. The maximum concentration of~ total suspended solids was
present in the sample collected from the outflow from
Bluegill Pond.

d. The maximum concentration of copper was detected in a sample
collected:from the bottom of Bluegill Pond.

e . -- The maximum concentrations of calcium carbonato CACO
3hardness,_ chloride and ammonia nitrogen were present in

water samples collected from the stream that drains the() oil / gas well site.

_.
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f. The lowest concentration of total phosphorus was detected in h
the sample from the inflow to the pond.

g. The lowest concentration of magnesium was detected in the
sample collected from the bottom of Bluegill Pond.

h. The lowest concentrations of zinc, chromium, nickel and
total organic carbon were present in samples collected from
the stream that drains the oil / gas well site.

1. There was not much variability observed in the
concentrations of calcium, arsenic or lead in any of the
water samples.

j. Silver, berylliua, antimony, mercury, thallium, selenium and
nitrite were not dwcected in any of the water samples
collected from BlueJill Pond drainage basin.

k. Maximum concentrations of calcium, magnesium, nickel and
calcium carbonate (hardness) were present in the surface
water samples collected from Cypress Creek 1.5 mi downstream
from Bluegill Pond in August 1990.

2.5.1.3.1.2 Physicochemical Lake Profiles

Physicochemical data was collected from the two on-site laker
during two sampling events. The first sampling event was on
January 20, 1990 before timbering activities began at the site.
The second sampling event was conducted near the end of the
timbering activities on May 22, 1990. There had been heavy
rainfall during the week preceding the January 1990 sampling
ev9nt and there was constant rainfall throughout much of the day
thau the lakes were sampled. High water conditions were observed
during this sampling event, as large volumes of water were
discharging from both lakes during this time period. Data
collected from the lakes is presented in Table 2.5-6.

Thermal stratification of lakes of this size is common during the
winter in northern Louisiana. In late December 1989, a thin
sheet of ice was observed on each of the on-site lakes.
Therefore, it is apparent from the temperature data in Table 2.5-
6 that the recent precipitation had caused some erosion of the
winter thermal stratification of the lakes. When ice formed on
these lakes, the bottom water temperature at this time would be
equal to the temperature at which the water is at its maximum ;

density, or 4 C. Table 2.5-6 shows that the surface water |
temperature in Lake Avalyn was 11 C and the temperature at the I

bottom was 9 C. In Bluegill Pond, the surface water temperature j
was 10.5 C and the bottom temperature was 6.5 C. In both lakes i

dissolved oxygen decreased with depth and conductivity was !
constant or nearly constant over the depth measured. The other l
parameters measured were considered to be low for both lakes.
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(D
( ,) The pH of 5.3 in Lake Avalyn may have been due to a combination

of factors such as: input of acidic precipitation; reduced
photosynthetic activity; and pine litter layer in and around the
drainage basin. The low alkalinity indicates these lakes have
little buffering capacity. The turbidity in Bluegill Pond war,
higher than in Lake Avalyn. This may have been due to the fact
that there is greater topographic relief within the drainage
basin to Bluegill Pond and recent precipitation may have eroded
and tran9 ported sediment into the lake.

Table 2.5-6 shows that by May 22, 1990 both lakes were thermally
stratified and low dissolved oxygen concentrations in the bottom
of these lakes indicates that at least the bcttoms of these lakes
become fairly anoxic in the summer. The major differences
observed in thsse two lakes during this sampling event are the
Secchi Disk rea:M.ng (a measure of transparency) and the
turbidity. Lake Ava. lyn had a Secchi Disk reading of 43 inches
and the turbidity was 2.6 NTU. However, Bluegill Pond only had a
Secchi Disk reading of 11 inches and the turbidity was 48 NTU,
indicating that there is a large amount of suspended material in
Bluegill Pond. This is probably because the recent deforestation
was much more intensive in the drainage basin to Bluegill Pond
than in the drainage basin to Lake Avalyn. Additionally, the
drainage basin to Bluegill Pond is more steeply sloped allowing
for more rapid runoff of precipitation and erosion and transport

j''N of sediment into the lake.

V
2.5.1.4 Surface Water Use in the Vicinity

As discussed in Section 2.5.1.2, the predominant surface water
feature in the vicinity of the CEC alto is Lake Claiborne. Lake
claiborne was dammed for flood control and conservation and is
used extensively for recreational purposes including swimming,
boating, water skiing, and fishing. Lake Claiborne is not, and
has never been, used as a source of public water supply
(Reference 1). Numerous creeks also exist in the area, of which
the most immediate to the CEC site are Cypress and McCasland
Creeks. In the vicinity of the CEC site, human use of these
creeks was not identified. However, it is possible that children'
living in the area may play in the creeks. In addition, small
herds of cattle are raised by residents living a.long downstream
reaches of both Cypress and McCauland Creeks. In some cases,
these creeks are used for watering the livestock.

2.5.1.5 Potential Sources of Surface Water Contamination
The following agencies were contacted for assistance in
identifying potential sources of surface water contamination in
the vicinity of the CEC:

The Louisiana Water Resources Information Center-

The Claiborne Parish Public Health Department-
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The U.S. Geological Survey-

The U.S. Army Corps of Engineers-

The U.S. Forest Service-

The U.S. Envirormental Protection Agency-

The Louisiana Deaartment of Wildlife and Fisheries-

The Louisiana St<tewide Flood Control-

In cddition, initial stt 91cs performed for the CEC site were also
reviewed (Reference 2 ant 3).
Few potential sources of surface water contamination exist in
close proximity to the CEC site. Most notable is the oil and gas
well located to the south of the southwestern corner of the site.
In October of 1989, samples were collected of soil (surface and
composite subsurface),. surface water and sediment in an effort to
determine whether contaminants po'entially associated with thet

oil and gas well have migrated onto the CEC site (Reference 2).
In addition, up-gradient (background) surface water and sediment
samples were collected. All of the samples were analyzed for i

benzene, ethylbenzene, toluene, xylenes (BETX), total petroleum
hydrocarbon (TPH), and priority pollutant metals. None of the
samples in any of the media were found to contein BETX above the
laboratory detection limits. Similarly, detected concentrations
of priority pollutant metals in soil and sediment samples were
within levels commonly found in soils. While concentrations of
priority pollutant metals were reportedly within common natural
ranges for all surface water samples collected from locations
which were considered down-gradient from the oil and gas well,
the background surface water sample was found to contain 0.06
mg/l of silver. TPH was not found in any of the surface water
ramples, but was detected above the laboratory detection limit in
all of the soil and sediment samples except for the composite
subsurface soil sample. Detected concentrations of TPH in the
soil and sediment samples ranged from 20 to 104 parts per million
(ppm). The background sediment sample was found to contain 91
ppm of TPH. Because no other potential sources of contamination
have been identified in the vicinity of the southern edge of the
CEC site, it is likely that the detected concentrations of TPH in
the soil and sediment samples are a result of migration from the
oil and gas well property. The presence of TPH in the background
sample could indicate that this sampling location was not
sufficiently up-gradient from the oil and gas well to avoid
impact. The continued migration of contaminants to and
subsequently in the stream would transport the contaminants
across the southwest corner of the site and potentially into
Cypress Creek.

2.5.1.6 Potential Chances in Baseline Hydroloov as a Result
of Site Timberino Activities

Many field studies have been conducted to evaluate the potential
physical and chemical effects of deforestation on surface water

2.5-10

_ _ _ _ - _ _ _



_ _ _ _ _ . _ ___ ._ _ _ _ . _ . _ _ _ . _ _ . _ _ _ _ _ _ _ -.

() streams. Patric (Reference 4) has shown that in a small
watershed in an area with an average rainfall of 57 in/ year
(similar to that at the site), streamflow was observed to
increase lio in/ year as a result of deforestation. Soil moisture
was higher and larger instantaneous peak flows were observed
during small storms during the growing season. Because rainfall
infiltrated more readily into moist soil, the water level in the
streams was maintained at consistently higher levels. Patric
(Reference 4) reported that this increase in streamflow is not
expected to be measurable in larger streams. Thus, it is likely
that some increase in stream flow in the on-site streams is
occurring in response to storm events during the baseline
evaluation, but that this increase will have little effect on the.
larger streams down-gradient of the CEC site.

McClurkin and Mochring (Reference 5) reported that deforestation
creates the potential for either increases or decreases in soil
water. Due to decreases in evapotranspiration, more water is
available for recharge. However, logging activities compact the
soil and destroy the soil structure. .This compaction acts to
reduce soil water because infiltration is restricted and surface
runoff increases. Overland flow may result in saturated areas
initiating sheet and rill erosion. The observed intensity and
duration of this effect are dependent on the rate of regrowth at
a site. Sediment loss through erosion was found to decline

(~ : rapidly.after the first year. At the CEC site, regrowth is
occurring rather rcpidly, and sediment transport into Bluegill,

Pond already has~docreased notably, five months following the
start of timbering.

The most significant change in surface water chemistry following
deforestation has been found to be primarily due to increased
sediment transport into streams. Patric and Reinhardt (Reference
6)_ reported that little variation in specific conductance. in
surface water streams over time was observed before
deforestation. However, specific conductance almost tripled in
streams which drained watersheds that had been deforested. The
greatest increase in specific conductance was found along the
longest' deforested reach of-the channel. Surface water turbidity
also was found to increase in areas that=had been deforested.

In estimating the potential effects of deforestation on surface
water, McClurkin et al. (Reference 7) calculated-discharge
weighted. concentrations of sediment and nutrients in streams. In
their ntudy, clear cutting of-the areas studied was-done
carefully to minimize erosion and soil compaction. For the
nutrients .that: were monitoring, it was observed that overall
inputs of these nutrients through precipitation were greater than
the losses during -stormflows. From this finding,-McClurkin
concluded that there is no significant impact.on water quality if
recommended harvesting practices are observed. There likely was
an impact on water quality at the CEC site, because timbering
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performed by the previous property owner was not conducted in a &
manner to minimize erosion and soil compaction. W
In a study reported by Likens (Reference 8), vegetation in the
study area was cut but not removed and heroicides were applied to
prevent regrowth of vegetation. Stream flow runoff was found to
increase by 40% the first year, 28% the second year and 26% the
third year after deforestation. An increase in all major
chemical ions was observed in the stream flow with the exception
of ammonium and sulfate which decreased, and bicarbonate which
remained about the same. The nitrogen cycle was altered and

t during the first year a 41% increase in the not export of
nitrogen was observed. This was presumably from increased
microbial nitrification from decomposing organic matter.
Additionally, a nine times increase in particulate matter output
was observed. Likens (Reference 8) concluded that deforestation

| can accelerato eutrophication in downstream aquatic ecosystems.
|

The CEC site was timoered by the previous property owner by clear
cutting during the winter and early spring of 1990. Following

| deforestation, vegetation in some areas was cleared completely,

| while in other areas the litter layer, undergrowth, and trees
having a small diameter were left relatively undisturbed. The!

| most significant identified impact following deforestation was
I the transport of sediment into Bluegill Pond. The pond water was

observed to be very turbid and brown in color shortly af ter trees,

| were removed from up-gradient areas of the drainage basin. Data
i from a general aquatic survey conducted January 20, 1990, showed
! the turbidity of Bluegill Pond to be 8.2 NTU. However, in May

1990, after the site had been timbered, the turbidity of Bluegill
Pond was 48 NTU. Timbering had a much less drastic impact on

| Lake Avalyn because trees were not removed from areas as close to
.

the shoreline as they were for Bluegill Pond. In addition, the
L topography within the drainage basin for Lake Avalyn is more
| gently sloped than around Bluegill Pond. These combined factors
I resulted in less erosion and transport of sediment into Lake

Avalyn. The average turbidity of Lake Avalyn in January 1990,
| before the timbering began, was 2.5 NTU, and in May 1990 the
| turbidity was 2.6 NTU. Additionally, Secchi Disc readings taken

on May 23, 1990 were for 43 inches in Lake Avalyn and only 11
inches in Bluegill Pond.

|

| As indicated in Table 2.5-6 conductivity measurements made
| January 20, 1990, showed little variation with depth, being 19
| and 20 pmhos/cm in Lake Avalyn and 28 umhos/cm over the entire

measured depth of Bluegill Pond. However, on May 23, 1990, the
i conductivity of the water in Lake Avalyn showed a steady increase
| with depth, from a low of 15 pmhos/cm to a maximum of 55 pmhos/cm
! at the deepest location of 15 ft. Conductivity measurements were
! higher in Bluegill Pond than Lake Avalyn in May 1990. A steady
I increase in conductivity with depth also was observed in Bluegill
! Pond, with a low of 33 pmhos/cm at the surface and 1 ft below the
1
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() surface,-and a maximum of 94 smhos/cm at a depth of 12 ft.

Overall, the impact of-timbering portions of the site by the
previous-land owner on the surface water hydrology does not
appear to be extreme and indications are-that the impact will be
temporary. Within five months of the start of timbering
activities, vegetation has grown over the majority of the-
-disturbed areas and Bluegill Pond appears to have a lesser amount
of suspended sediment and is clearing. Thus, it appears that
this regrowth has already' helped diminish erosion and transport
of surface soil.

2.5.2 GROUND WATER HYDROLOGY

This section includes a-discussion of the hydrogeology beneath
-

and in the vicinity of the CEC site. The regional hydrogeology
is discussed in Section 2.5.2.1 to define the regional aquifers
to be addressed by this study. The local hydrogeology of the
important aquifers identified-is discussed in Section 2.5.2.2.
In Section 2.5.2.3, the site hydrogeology is defined. This-
discussion focuses on the-uppermost saturated zone beneath the
site and presents all information developed during the site
investigation, such-as-the direction of groundwater flow, the
groundwater velocity and groundwater chemistry. All identified
uses of-groundwater.in the vicinity of the site are. presented in
Section-2.5.2.4 and potential sources of groundwater

O,' contamination are discussed in Section 2.5.2.5.- The discussion
of-groundwater hydrology ends with a-presentation in Section
2.5.2.6 of potential effects that may be observed during the-

' baseline-evaluation as a result of timbering activities at the
site.-

The information presented in this section was obtained by
conducting 1 literature searches using the U.S. Geological Survey /

GWSI' Database, the-STORET Database, the GEOREF Database, Water
Resources Abstracts-Database and the Louisiana Water Data
Directory.-In addition the-following agencies were contacted for
specific information: The-Louisiana Water Resources Information
Center; .the U.S. - Geological -Survey; the U.S. Environmental
Protection Agency; the Louisiana Department of-Environmental
' Quality; The LouisianaLDepartment of-Health & Hospitals; the
Louisiana ~ Department-of Transportation and the-Claiborne Parish
Public-Health Department.

H2.5.2.1= Recional Hydroceolocv

Northern Louisiana is located within-the Gulf Coast Physiographic
Province. This area is underlain-by-sedimentary unita.that-
generally dip and thicken to the southeast (Reference 9). Four
geologic units-in this area contain regional aquifers. As
illustrated in Table 2.5-7, the geologic units are: the Wilcox
Group; the Carriso Sand; the Sparta Sand; and the Cockfield
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Formation. The Wilcox Group and the Carrizo Sand are
hydraulically interconnected and are treated as the Wilcox-
Carrizo aquifer. The Wilcox-Carrir) aquifer is separated from
the Sparta aquifer by the Cano Rivbr Formation. The Cane River
Formation is mostly clay and acts as a confining layer. The Cook
Mountain Formation is predominantly silty clay and contines
ground water in the Sparta aquifer. In some areas, groundwater
in the Cook Mountain Formation may provide a source of water for
domestic wells (Reference 10). The Cockfield aquifer overlies
the Cook Mountain Formation and groundwater in the Cockfield
Formation may occur under. water table conditions. Although not
considered to be regional aquifers, where they are present, the
upland terrace and alluvial deposits also may contain groundwater
under water table conditions. A discussion of the expected
properties of the above mentioned stratigraphic units on a more
local scale follows.

2.5.2.2 Local Hydroceoloav

A water resource report is not currently available for Claiborne
Parish, Louisiana. However, a study has been conducted for the
Sparta Sand in the Claiborne Parish area and the report is under
internal review at the United States Geological Survey (USGS) .
The report will be released upon completion of the review
(Reference 11). Personnel at the USGS in Ruston, Louisiana have
reported that the stratigraphy in Claiborne Parish is very
similar to that described for the western part of Union Parish, &Louisiana (Reference 12). Therefore, the water resource report W
for Union Parish (Reference 10), located to the east of Claiborne
Parish, is used as a key reference for defining the hydrogeology
in the vicinity of the CEC site. Additionally, other reports
that address the northern Louisiana salt dome study area have
been used to obtain information. The salt dome study area is an
area of about 3,000 sq mi with the CEC site located just to the
northwest of the central portion of the study area. The
stratigraphic units considered to be of importance in defining
the hydrogeology in the vicinity of the CEC site are discussed
below from oldest (deepest) to youngest.

2.5.2.2.1 Wilcox-Carrizo Aquifer

The Wilcox-Carrizo aquifer consists of fine to medium sand that
is interbedded with clay and silt. This hydrologic unit is 500
to 1000 ft thick and contains freshwater and saltwater. While
wells with large water supplies may be developed where the sands
are thick, this aquifer is mostly penetrated by small-yielding
wells. The hydraulic conductivity of this aquifer is reported to
range from 15 to 25 ft/ day (Reference 13). Plate 2 in Ryals
(Reference 9) shows the altitude of the base and the thickness of
the Wilcox-Carrizo aquifer as well as the approximate downdip
limit of freshwater in the Wilcox-Carrizo aquifer. This plate
indicates that the Wilcox-Carrizo aquifer contains salt water
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) beneath.the majority of Claiborne Parish, and that this
stratigraphic unit is approximately 250 to 500 ft thick beneath
Claiborne Parish. Closer to the vicinity of the site (township
21N, range 6W), the base of the Wilcox-Carrizo aquifer.is located
at an elevation of approximately -1100 ft relative to the
National Geodetic Vertical Datum of 1929 (NGVD) . The area
located approximately 5 to 10 mi vest / southwest of the site _has
undergone faulting and the base of the Wilcox-Carrizo aquifer at
this location has been displaced upwards to approximately -600 ft
NGVD. Law (Reference 18) reports that faulting in Claiborne
Parish has not been active since the Middle Tertiary
(approximately 25 million years ago).

Because the Wilcox-Carrizo aquifer contains salt water in the
area of interest, it has not been developed as a water supply in
the_ vicinity'of the CEC site. The-Wilcox-Carrizo aquifer does not
have the potential to be developed in the future. Therefore, the
aquifer will not be addressed further in this report.

,

2.5.2.2.2. Cane River Formation

The Cane River Formation is mostly composed of clay and is
approximately 200 to 300 ft thick (Reference 13). Plate 6 in
Ryals-(Reference 9) shows that beneath most of Claiborne Parish
the base of the Cane River Formation is at an altitude of -750 ft

("N relative to NGVD,.except in the faulted area 5 to 10 mi
' > 1 west / southwest of the site where the base is at an elevation of -

'250 ft NGVD. The Cane River Formation acts as a confining layer
and retards novement of water between the Wilcox-Carr3zo and
Sparta aquifers.

2.5.2,2.3 Sparta Aquifer

The' Sparta aquifer is'the principal aquifer of north-central
Louisiana. The Sparta Sand is composed of alternating layers of
very fine to medium sand,' silty clay, lignite'and lesser amounts-
of clay. 'The lithology of the Sparta Sand has been found to be
' highly variable both vertically and laterally. Because the

" ~ sediments comprising the Sparta Sand were deposited by shifting
streams on a deltaic-fluvial flood plain, individual sands cannot
be traced over long distances (Reference.10). The Sparta aquifer
contains-both~ freshwater and saltwater. Fresh groundwater is
withdrawn by domestic, municipal and industrial wells.

Plate 3 in Ryals (Reference 14) indicates that in the vicinity.of
the~ CEC' site (township 21N, range 6W), the Sparta Sand is 400 to
600 ft thick, with the altitude of the base of the Sparta aquifer
between -400 to -500 ft relative to NGVD. In the site area, the
Sparta aquifer'is reported to contain-both freshwater and
saltwater. Ryals (Reference 13) shows that in the vicinity of
the1 CEC site, the altitude of the base of fresh ground water is
approximately -400 ft relative to NGVD. Payne (Reference 15)
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indicates that the maximum sand unit thickness in the vicinity of
the CEC site is 150 ft. A review of boring logs from water
supply wells in the vicinity of the site indicaten that the total
thickness of cands in the Sparta aquifer ranges from 99 ft to 303
ft. This information is summarized in Table 2.5-8 and the
locations of the wells are shown in Figure 2.5-11. None of these
wells were drilled through the entire thickness of the Sparta,
therefore, the exact total thickness of sands is not known.
However, this data illustrates the discontinuous nature of the
sand layers in the Sparta Sand. The maximum single thickness of
a sand unit encountered in the Sparta was 126 ft in well CL-1638.

As mentioned in Section 2.5.2.2.1, the area located approximately
5 to 10 mi west / southwest of the site underwent faulting prior to
and during the Middle Tertiory (approximately 25 million years
ago). At this' location, the base of the Sparta aquifer has been
displaced upwards to approximately ~200 ft NGVD. The Sparta Sand
outcrops in this area, and its thickness has been reduced to 200
to 400 ft thick. In this area, the elevation of the base of
fresh groundwater in the Sparta is at an elevation of +100 ft
relative to NGVD.

Snider et al. (Reference 10) report that in general, water levels
of the different sand units within the Sparta aquifer are within
a few feet of one another at different locations due to the
interconnected sands. However, local sand units may be
disconnected.

Under natural flow conditions, the direction of groundwater flow
in the Sparta aquifer in northern Louisiana is easterly from the
outcrop areas in northwestern Louisiana' to discharge areas in the
Mississippi Valley (Reference 13). However, the intensive use of
groundwater from the Sparta aquifer has resulted in a lowering of
the potentiometric surface and modification of the flow pattern.
Currently, the direction of groundwater flow in the Sparta Sand
in northern Louisiana is generally to the east, with some local
perturbations towards cones of depression created by pumping
centers. The major cones of depression are centered at El
Dorado, Arkansas, and Monroe, Louisiana (Reference 13). Snider
et al. (Reference 10) report that pumping groundwater from the
Sparta Sand has lowered the potentiometric surface in the Sparta
extensively. For example, the potentiometric surface in the
Sparta aquifer has declined 178 ft in 42 years at Junction City,
Louisiana and the water level in the Sparta Sand at Ruston,
Louisiana has declined 175 ft since 1920 (Reference 16). Ryals
(Reference 14) reported that monitoring shows the regional water
level decline in the Sparta aquifer in northern Louisiana ranges
from less than 1 ft to about 3 ft/ year depending on the well
location relative to pumping centers. The potentiometric surface
of the Sparta aquifer in northern Louisiana and southern Arkansas
in the spring of 1980 is presented in Figure 2.5-12. This figure
shows the effect of the large pumping centers on the direction of
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) groundwater' flow and'also indicates that the elevation of the-

potentiometric surface in the vicinity of the CEC site in the
spring of 1980 was approximately 80 ft relative to NGVD. In
contrast, PayneL(Reference 15) indicates that the potentiometric
surface in:the Sparta Sand in the vicinity-of_the site was 100 ft
with--respect to mean sea level in 1968. These references

~

indicate that in the vicinity of the CEC site there was a 20 ft
decline in the potentiometric surface from 1968 to 1980.

Table 9 summarizes values for hydraulic conductivity and
transmissivity of the Sparta Sand aquifer. As indicated in Table
8, Snider et al. (Reference 10) report the hydraulic conductivity
of the Sparta Sand in Union Parish to range from 200 to 780

2gpd/ft (27 to 105- f t/ day) and average 400 gpd/f ta (50 ft/ day).
It is reported that these estimates may be higher than average
because the locations where these hydraulic conductivity values
were measured were selected as sources of wells yielding 200 gpm
or more and may have had thicker coarse grained-sands than
average.1 Additionally, Payne (Reference 15) reports that in some
areas-the permeability of the same sand bed may vary 200 to_300

2L gpd/ft within 1 mile. Given the maximum sand unit thickness of' 150 ft-in the vicinity of the site, Payne (Reference 15) reports
that the average coefficient of permeability (hydraulic-

2conductivity) is _450 to 500 gpd/ft (60 to 67 ft/ day).

O Louisiana,_ located approximately 47 mi southeast of the site,
Snider et al._(Reference 10) report-that in West Monroe,

yieldsLof wells in the Sparta aquifer are as high as 1,800 gpm,
with ' specific capacities as high as 43 gpm/f t of drawdown.
~Transmissivities'are reported to range from 7,000 to 83,000

ft2gpd/ft (940 to 11,000 4./ day) and the coefficient of. storage ison-the order of 4 x 10

In a more recent study, in estimating transmiscivity values for
-_the Sparta _ Sand,_ Nelson and Hebert (Reference'17) used the
_ geostatistical technique of kriging.- Their study area extended-
over-a,10,500fsq mi-area of northern Louisiana-and-southern-
-Arkansas. The CEC site is located-in_the west central pc;; ton of=
the study _ area. Although kriging errors were large due to the_

scarcity of data for_the study area, the model.was found to be
-generally-insensitive to constant-transmissivity ValuesLof 3,000,

2
.

- 5,000 and 10,000 f t / day (22,400, 37,300 and 74,600 gpd/f t) .
Kriged transmissivity- values 'of 2,000 oto -4,000 ft / day (15,0001to2

29',800 gpd/f t) were _used for the. Sparta Sand in- the vicinity of--
the CEC site.-

In discussing the quality of-ground water in Union Parish,
Louisiana, Snider et al. (Reference 10) report that groundwater-
in the Sparta is a very 'sof t, sodium bicarbonate type water with
a pH range between 7.3 and 8.9. The water is generally of-good
quality and'is satisfactory for most purposes without treatment.

f Differences in water quality are observed between shallower and
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deeper wells. Sands near the base of the Sparta contain ground
water with a high chloride content and water from this depth is
not used as a source of water. However, in another location,
shallower wells yield water with a moderately high chloride
content (320 to 400 mg/1). These sands do not appear to be
widespread, as they pinch out into sands containing fresh ground
water. The concentrations of chloride and bicarbonate generally
increase towards the east across Union Parish, Louisiana. Snider
et al. (Reference 10) reports that water in the upper 300 ft of
the Sparta aquifer generally has a higher bicarbonate
concentration than that in the lower part of the Sparta. The
color of groundwater samples collected from the Sparta aquifer in
Union Parish has ranged from not visible to about the color of
tea. The average color is considered to be barely visible (about
40 NTU units).

All available chemical quality data from groundwater samples
collected from the Sparta Sand aquifer in Claiborne Parish are
summarized in Tables 2.5-10 and 2.5-11. In addition, water
supply wells screened in the Sparta Sand aquifer were sampled as
part of the CEC site investigation. This data is presented in
Table 2.5-12. All of this data indicates that groundwater from
the Sparta in Claiborne Parish is generally of as good or better
quality than the quality of groundwater in Union Parish. Based on
this finding, the groundwater for the CEC facility is of potable
quality.

2.5.2.2.4 Cook Mountain Formation

The Cook Mountain Formation is predominantly composed of silty
clay with thin sand and silt beds. Snider et al. (Reference 10)
reports that in Union Parish, silty clay beds generally compose
about 80% of the formation and the base of the Cook Mountain
contains a 50 to 110 ft-thick massive silty clay bed. These
sediments retard movement of groundwater between the sands in tne
Cook Mountain and the underlying Sparta Sand. The silty clay in
the Cook Mountain may be gray, brown, green, or blue. The clay is
either glauconnitic or lignitic. Additionally, thin layers of
ferruginous siltstone and other lithified material may be present
within the Cook Mountain. The sands are mostly green, with some
being gray or dark gray. Sand beds are discontinuous and are
generally less than 30 ft thick, although some may be as thick as
55 ft. The Cook Mountain also contains marine fossils. It is the
fossils, green sands and glauconite that distinguish the Cook
Mountain Formation from the underlying Sparta Sand and overlying
Cockfield Formation, which contain more gray sands and lignite.

Ryals (Reference 9) illustrates that the Cook Mountain Formation
crops out over most of Claiborne Parish and may be up to 150 to
200 ft thick. Law Engineering (Reference 18) reports that the
Cook Mountain Formation can be up to 300 f t thick. The elevation
of the base of the Cook Mountain in the vicinity of the site is

|
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close to 0 ft NGVD. In application of a steady state groundwater
flow model to predict _the piezometric surface of the. Sparta Sand
aquifer in northern Louisiana, Nelson and Hebert
assignedahydraulic.conductivityvalueof2x10'(Reference _17)ft/ day to the
Cook Mountain Formation. It was determined that the
potentiometric surface of the Sparta Sand is very dependent upon
leakage through the Cook Mountain Formation. Snider et al.
(Reference 10) report that some of the sand units in the Cook
Mountain Formation are capable of supplying enough groundwater
for domestic wells (approximately 10 gpm). However, these sand
beds are generally siltier and less permeable than sands in the
underlying. Sparta Sand.

Groundwater from the Cook Mountain Formation in Union Parish is
of the sodium bicarbonate type, with a maximum dissolved solids
content of 428 mg/1. The chloride content was reported to be
lower-than the Sparta, and groundwater from the Cook Mountain
Formation was found to be sof t and low in iron, fluoride and
color (Reference 10).
-2.5.2.2.5 Cockfield Formation

The Cockfield_ Formation is divided into a marine and non-marine
unit and11s mostly comprised of gray sand, silty clay and
lignite. . The sand-beds are fine to medium grained and may be up
to_95 ft thick. These sands contain thin lignite beds. Because

i these sands are thicker and m a continuous than sands in the
Cook Mountain Formation, grous.awater from the Cockfield Formation
is used as a rural water supply.

Ryals (Reference 9) illustrates that where present, the Cockfield
Formation ranges in thickness from 0 to 200 ft and that a surface-
contact < occurs between the Cook Mountain Formation and-the
Cockfield Formation in the-vicinity of the site. Law Engineering
(Reference 18.and 19) report that the Cockfield Formation is
present on the. CEC site at elevations above 310 ft. In the
northern aren of.the-site,-the non-marine 1 unit of the cockfield
is reported to be exposed.at higher elevations. This non-marine
unit primarily consists of light brown fine-grained sands with
some; silts _and clays. .The marine unit consisting of layers of
siderite-underlain by massive'crossbedded sand and glauconitic
sands is present beneath the non-marine unit. A perched water:
table:may be present in places-over the siderite.

Snider et al. (Reference 10) report that groundwater in the
Cockfield Formation in Union Parish is-recharged mostly by
rainfall,1and that'some leakage may occur from the Cockfield into
theDunderlying1 Cook Mountain Formation. Groundwater from the
Cockfield Formation is reported to be soft, with a low-dissolved-
solids content,- slight color and low pH (Reference 10).

O
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2.5.2.2.6 Upland Terrace Deposits

The upland terrace deposits crop out in the eastern part of Union
Parish and consist of silty clay, sand and gravel. In this area
of northern Louisiana, these deposits may be up to 70 ft thick.
Snider et al. (Reference 10) report that groundwater is most
likely present in the upland terrace deposits under water table
conditions. Groundwater wells in these deposits are reported to
yield sufficient supplies of satisfactory quality for domestic
and livestock uses. The movement of groundwater in the upland
terrace deposits is reported to be lateral to the Ouachita River
in Union Parish and downwards into the underlying Tertiary
formations. These terrace deposits are not present at the site.

2.5.2.2.7 Alluvium

Snider et al. (Reference 10) report that in Union Parish alluvium
underlies the valleys of the ouachita River and its larger
tributaries. Alluvial sediments generally consist of
unconsolidated clay, silt, sand and gravel. In Union Parish
there are few wells in the alluvium because of flooding in the
valleys containing alluvium. Groundwater levels in alluvial
wells will fluctuate with the stages of the river. The quality
of the groundwater in the alluvium may vary; in some areas it may
be contaminated by human activities. In general, iron removal
and softening treatment may be necessary prior to public supply
use.

2.5.2.3 Site Hydroceoloav

2.5.2.3.1 Shallow Groundwater Beneath the Site

During the last week of July 1990, seven shallow groundwater
wells were installed on the CEC site. Subsequent monitoring of
the site wells was undertaken in early August 1990. Locations of
the shallow wells are presented in Figure 2.5-13. The monitoring
consisted of the collection of undisturbod aquifer material
through the use of Shelby tubes during drilling <and groundwater
samples and slug tests of each well. The Shelby tube samples
were analyzed for density, porosity, specific gravity, moisture
content and total organic carbon, while the groundwater samples
were analyzed for physical parameters (such as total suspended
solids) and inorganic chemicals. Shallow groundwater wells were
screened in the first encountered saturated Zone. Descriptions
of the screened units and measured aquifer parameters are
presented in Table 2.5-13.

Based on the one observation period available, the elevation of
shallow groundwater beneath the CEC site generally mirrors the
topography and follows the surface water drainage basins. This
is illustrated in Figure 2.5-14 which shows the site surface
topography and contours of the shallow groundwater. Due to the
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() topographic high located in the central portion of the CEC site,
surface water drainage extends radially with dominant flow to the
northeast' northwest and southwest. A three-dimensional view of
the shallow groundwater contours from the northwest to the
southeast is presented in Figure 2.5-15. This figure indicates
there is a much steeper slope of the water table towards Bluegill
Pond than towards Lake Avalyn.

The geology of the uppermost strata underlying the property was
found to be highly variable consisting of intermittent and
discontinuous units of sands, silty sands and clays. Based on 40
boringe in the central portion of the property, Law Engineering
(Reference 19)- found - numerous discontinuous sedimentary- units-
across distances as short as 200 ft. Due to the discontinuous
nature of the-site geology, the interconnections between water-
bearing units in these-different basins (and hence the
groundwater flow patterns) are variable. For example, one area
of sceping groundwater was identified in the northwestern
drainage area southwest of the D-1 well. .The discharge of
groundwater to.the surface in this area is an indication of a
poor interconnection between water-bearing units. Conversely,
the lack of seeps in_the southwestern and northeastern drainage
basins indicates-that a-stronger interconnection exists between
those discontinuous water-bearing units situated at topogr.cohic
highs and the water-bearing units in the lower topographic areas
of these basins._ In addition, data from-the well nest-installed-

in the northeastern basin adjacent to Lake-Avalyn (Wells B-1 and
'B-2) revealed potentiometric head levels in the shallow well to
be 65 ft above those in the deep well. This dictates that any
vertical flow of groundwater-in this area would be downward.-

However, the extent of this flow as well_as flow between
individual stratigraphic units in the other basins is somewhat
uncertain.

As is the case with the interconnection between the subsurface
water-bearing units, the interaction between groundwater and
surface water appears to vary across_the different basins. In
early August 1990, water levels in Lake Avalyn and Bluegill Pond
were approximately_6 inches and 7 feet, respectively, above the
shallow groundwater at these points. Based on this, any
interaction between the surface water-and the; groundwater at
these staff gauging locations would take the form of a downward
component of flow. However, as discussed _in Section 2.5.1.3,
samples' collected in May 1990 showed that the lake.and pond-

sediment-near the dams are highly cohesive hard clay, and it is
likely that.these clays are not very permeable. In addition,
since no.other water source exists,-groundwater baseflow must

-provide water to all_ surface water bodies'on the property in some
areas or during some seasons. Therefore, it is expected that
upward components of flow exist in other areas of these
waterbodies most likely along the up-gradient reaches (southern
section of Lake Avalyn and northern section of Bluegill Pond).
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2.5.2.3.2 Off-Site Groundwater Flow

As discussed in Section 2.5.2.3.1, the flow of both surface water
and groundwater on the CEC site generally follows the topography
of the land. It is likely that this pattern continues in each of
the basins off of the property. The drainage basins to the east
and southwest of the CEC site (McCasland and Cypress Creeks,
respectively) were observed during the last week in July 1990.
While the upper reaches of McCasland Creek at approximately 1/4
mi downstream from Lake Avalyn contained very small amounts of
flow, points 2 and 4 mi downstream from the lake consisted of
intermittent pools of standing water separated by long sections

i of dry bed. Conversely, during the same time period Cypress
'

Crack was found to contain flow at the property boundary as well
as at points 1.5 and 2.5 miles downstream from Bluegill Pond.-
However, standing pools were seen at the two downstream locations
on Cypress Creek one week later (early August 1990). Based on
these observations, the surface water / groundwater interaction in;

the two basins appears to be similar in nature. However,'

groundwater caems to be more sustaining of surface water baseflow
in the Cypress Creek basin than it is in the McCasland Creek
basin. This could be attributable to the possibility that
groundwater flow along the McCasland Creek basin occurs at a
greater depth than in the Cypress Creek drainage basin.

2.5.2.3.3 On-Site Groundwater Flow Rates

Based on the results of the fieldwork performed during the end of
July and beginning of August 1990, groundwater flow rates
(average linear velocities) were calculated for the three on-site
drainage basins (to the northeast, northwest, and southwest).
The equation used was the following form of Darcy's Law:

V= (Eq. 2.5-A)

where:

V average linear groundwater velocity (ft/ day);=

hydraulic conductivity (ft/ day);K =

porosity (%);N =

hydraulic gradient ( f t/ f t) .dh/dl =

Average linear velocity values were calculated for the northeast
basin using wells A-1 and B-1; for the northwest basin using A-1
and D-1; and for the southwest basin using A-1 and C-1, E-1 and
C-1, and F-1 and C-1. Parameters for these wells are presented
in Table 2.5-14.

Hydraulic conductivity values were calculated from data collected
during the on-site slug tests in combination with Shelby tube
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() analyses.

Prior.to being used for the calculation of flow rates, hydraulic
~

conductivity and porosity values were compared to ranges
presented-in the literature (Reference 20 and 21). These
parameters were found to be within normal ranges for the types of
geologic materials screened.-

For the estimation of a flow rate between two wells (for example,
A-1 and B-1), average hydraulic conductivity and porosity values
were calculated. These values, along.with the hydraulic gradient
between the wells, were used to calculate the average linear
velocities presented in Figure 2.5-16.

It should be noted that these calculations assume a hydraulic
interaction between the-screened units at the different wells.
Although this is likely to be the case, it is possible that a
stronger interconnection exists with a unit not screened. For

-

example, the average' linear velocity between Wells A-1 and C-1
was estimated to be 3.4- ft/ year. While this velocity may be
accurate, it is possible that-groundwater preferential'ly flows
from Well A-1 to the. southwest through a-different unit than-is
screened at Well C-1, and it may discharge in the form of a
spring prior to reaching C-1. In some-areas,-this preferential
flow could:be at a rate which is significantly larger than
3.4 ft/ year.

2.5.2.3.4 Chemistry of Shallow Groundwater

Chemical data from water samples collected from tr.e on-site
--groundwater monitoring wells are presented in Table 2.5-15
(unfiltered samples) and-Table-2.5-16-(filtered samples). This
data indicates the= shallow groundwater is: generally-of-good
quality: Most of-the metals. detected in'the unfiltered samples
are associated with suspended solids,because, with the exception
-of zinc, cadmium and copper, the-metals were not-detected'in the
filtered' samples. Zinc, cadmium and copper?are present in the-
filtered groundwater samples at low concentrations.

2.5.2.4 Groundwater Use in the Vicinity-

. Groundwater is the-source of public water supply for all of'
Claiborne Parish. Approximately 21,700 people are served by '12

_

water systems. The 12-systems and the number of people they
serve are presented in Table 2.5-17. All of the. water supply
: systems in claiborne Parish are reported to obtain water.from the
Sparta Aquifer.

In a study- of water requirements and availability for Louisiana,
Urban Systems (Reference 22) reported that groundwater in
Claiborne Parish is used for industrial and rural domestic supply
and livestock watering. The groundwater source for Claiborne
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Parish is reported to be primarily from the Sparta Sand aquifer.
Total water use projections in claiborne Parish for 1990 are 1.39
million gallons per day (mgd). Water use projections increase
only slightly over the next 30 years to 1.44 mgd by 2020.

Groundwater also serves as the water supply for households not
connected to public water systems. However, wells drilled for
domestic supply have primarily been found to be shallow (i.e., 18
to 72 ft) and produce water from small intermittent sand units
and lenses which are a part of the Cockfield Formation. Three
existing shallow on-site wells were identified during the site
investigation. Two of these wells are located in the vicinity of
Lake Avalyn and the third is centrally located on the property.
It is believed that these wells were formerly used for domestic
purposes. In addition, a door-to-door water use survey was
conducted within a 2-mile radius of the CEC site. During the
su rvey , 40 of the 51 individuals contacted responded trith water
use information. Of those that responded, 13 residences have
shallow wells (11 residences have wells that are currently being
used). Four of the active wells are located within 1/2 mi of the
property boundary to the northwest, one is 1/3 mi due north, six
are 1 mi or greater to the southeast, and the remaining two are
1-1/4 mi and 2 mi due south. All of the 11 active wells
identified are used for household (domestic) purposes. Ten of the
wells are used also for-gardening and/or livestock watering.

Information obtained from the water use survey and other sources
indicates that the nearest neighboring well that withdraws
groundwater from the Sparta Sand aquifer is the Central Claiborne
Water System Well #4. An evaluation was conducted to estimate
the potential effect that the withdrawal of groundwater from the
Sparta Sand aquifer by the facility will have on the groundwater
in the vicinity of Well #4. Additionally, this evaluation will
predict any potential effects on groundwater in the Sparta

,

beneath the CEC site caused by pumping groundwater from the |

Central Claiborne Water System Well #4.

'The Theis equation (Reference 23) was used to evaluate the ,

effects of water withdrawals from the Sparta Aquifer. Using !

known aquifer values for transmissivity and storativity and an
i

assumed pumping rate, the Theis solution is used to predict :
drawdown in a confined aquifer at any distance from the pumping |

well for any time. It is believed that this applJcation results
in a conservative estimation (probable overestimation) of
drawdown in groundwater levels associated with site pumping since
recharge to the system is not considered, consequently, recharge
to the Sparta, which occurs in the form of leakage through the

,

Cook Mountain Formation (Section 2.5.2.2.4), would result in I

actual declines which are less than the aquifer's predicted I
response. In addition, conservative modeling parameters were I

consistently selected increasing the likelihood that actual water |
level declines would be less than those predicted. It should be i
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( ,/ mentioned, however, that in addition to the drawdown predicted in

the discussion below, a drawdown of 1 to 3 ft/ year may be
observed due to the regional water level decline caused by large
pumping centers in northern Louisiana and southern Arkansas
(Section 2. 5. 2. 2. 3 ) .

The parameters used in the model are presented in Table 2.5-18.
The two transmissivity values of 15,000 and 75,000 gallons per
day /ft (gpd/ft) were obtained from tests performed on wells in
the area which are screened in the Sparta; these values represent
the low and mid range found in the records (see Table 2.5-9 and
Section 2.5.2.2.3). As lower transmissivities result in greater
water level decline estimates, the value of 15,000 gpd/ft is used
in the conservative case. The storativity value of 1 x 10*'

^

(dimensionless) was obtained from the literature (Reference 21)
and is based on an assumed aquifer thickness of 100 ft, As
reflected in Table 2.5-8, 100 ft is the low end of the range of
thicknesses of sand units in the Sparta aquifer in the vicinity
of the CEC site. Greater thicknesses (and hench higher
storativity values) would result in lesser declines in water
levels.

To evaluate groundwater withdrawal, a range of pumping rates at
the CEC was considered. It is unlikely that any of these
withdrawal rates will be continuous, rather pumps are likely to

("')T
be turned on when needed to fill water supply storage tanks. The

( use of continuous pumping in the evaluation adds another measure
of conservatism since some degree of recovery is likely during
the periods when pumping is not occurring. For the CEC site
wells, combined total pumping rates of 5, 15, and 50 gallons per
minute (gpm) were analyzed. Five and 15 gpm are the expected
average and maximum normal required pumping rates. Each of the
two wells is equipped with a 50 gpm pump and only one pump will
be operated during normal facility operations. However, during an
emergency situation both pumps could be operated simultaneously
for a short period of time. Because the two facility wells are
close to one another (550 f t, compared to the overall distance
between these wells and the Central Claiborne Water supply System
Well #4 (2.5 mi) , groundwater withdrawal was modeled from one
point contrally located within the facility. The effects of the
pumping rates were evaluated for a 30-year time period which is
the projected operational life of the facility. Although the 50
gpm scenario was analyzed for the full 30-year duration, pumping
at this rate would most likely occur only for very short times
periods, if at all. As previously mentioned, drawdown in the
Sparta as a result of withdrawal by the Central claiborne Water
Supply System Well #4 was also evaluated. While the current
pumping rate from this well is 2 million gallons per month (46
gpm average), the 55 gpm pumping rate which was used in the
evaluation reflects an upward adjustment to compensate for
expected population growth in the region (Section 2.2.1).

V
2.5-25

,

- - - -



The results of the evaluation are presented in Table 2. 5-19 for
thu two dif ferent aquifer transmissivity values and the three
different pumping rates from the LES Well. Drawdown under these
conditions is estimated at the southern edge of the CEC site
boundary (0.5 mi from the LES Well) , at a point between the two
wells (1.5 mi from the LES Well), and at Well #4 (2.5 mi from the
LES Well). As can be seen from Table 2.5-19, most of the
projected declines in potentiometric levels attributable to the
LES Well are less than 1 f t and only in the cases of the higher
pumping rates and the lower transmissivity value do the declines
exceed 1 ft. If groundwater is pumped from the Sparta Sand
aquifer by the LES Well at a rate of 5 gpm, less than 3% of the
total drawdown observed at well #4 will be due to pumping at the
CEC site. Under the maximum evaluated pumping rate of 50 gpm by
the LES Well, less than 1/4 of the total observed drawdown at
well #4 would be caused by pumping at the CEC site. This
evaluation also shows that for pumping rates of 5 or 15 gpm at
the CEC site, the majority of the drawdown observed at the
southern boundary of the CEC site is que to pumping by Well #4.
If the CEC facility was to pump groundwater continuously at a
rate of 50 Jpm, as much as 55% (or 4.3 ft) of the total drawdown
observed at the southern boundary of the CEC site and 23% of the
total drawdown observed at Well #4 could be due to the LES

~

facility. Since the assumptions made in this evaluation are
conservative, actual water level declines in the Sparta Sand
aquifer as a result of withdrawal by these pumping centers are
expected to be less than the predicted values. However,
additional observed declines in the potentiometric head due to
large regional pumping centers may be as great as 10 to 3 0 ft
over the 30-year period of operation of the facility. This
regional decline should not adversely impact the= ability of the
aquifer to supply the relatively small volumes of: water withdrawn
by the facility or Well #4, nor will the CEC impact the ability
of current users of the aquifer to withdraw water.

2.5.2.5 Potential Sources of Groundwater Contamination

In order to identify potential sources of groundwater
contamination in the vicinity of the CEC, the following agencies
were contacted:

The Louisiana Department of Environmental Quality-

(Groundwater Protection and Water Pollution Control
Divisions)
The U.S. Geological Survey (GWSI Database)-

The Louisiana Department of Health and Hospitals-

The Claiborne Perish Public Health Department-

;

Louisiana Department of Transportation i
-

Potential sources of groundwater contamination on or near the CEC
site are limited to the gas well discussed in Section 2.5.1.5.
Additionally, although they have not been located, there may be

|
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b old septic tanks on or in the vicinity of the site. Two 4

groundwater samples (a sample Ond its duplicate) were collected i

from a shallow abandoned residential well located on the CEC site
approximately 0.3 mi northeast or the gas well located near the
southwest corner of the site property. No detection limits in
the priority pollutant scan were exceeded in either sample. It
should be noted that the fate and transport of contaminants in
shallow groundwater in the vicinity of the site would be highly
variable due to the complex interlayering units of sand, silt and
clay.

2.5.2.6 Potential Effects of Deforestation on_ Site
Hydrocoology

,

Rosearch shows that deforestation can impact shallow groundwater.,

Although their study is not directly applicable to the site
precipitation patterns, Ryckborst (Reference 24) tracked changes
in the water table observed during snow melt, following timbering
of an area. A slight increase in effective porosity in the
groundwater recharge areas was observed, resulting in drop of 0.2

C to 0.5 m in the elevation of the water table in recharge areas.
However, in groundwater discharge areas there was a rise in the
water table. Overall Ryckborst (Reference 24) reported that
these changes were minor and temporary.

Other observations on the effect of timbering on groundwater show
t

. that increases and decreases in soil moisture may result. Patric
(Reference 4) states that rainfall infiltrates more readily into
moist soil. - McClurkin and Moehring (Reference 5) report that
more water is available for recharge because evapotranspiration
decreases following deforestation. However, logging activities
compact the soil and destroy the soil structure, decreasing soil<

water due to restricted-infiltration and an increase in surface
runoff. -Additionally,-overland flow may result-in saturated-
areas which can initiate sheet and rill erosion, overall, the
-effect'is dependent on the rate of regrowth of vegetation
following timbering activities. Although large portions of the
site had been timbered by the previous landowner, regrowth-has
been rapid,-with only a few disturbed staging areas remaining
with little vegetation approximately 5 months after timbering
began. Therefore, long term effects of the deforestation on the

-

groundwater are not expected to be observed at the CEC site.

O
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Table 2.5-2

Estimates of Surface Water Flow in Stregga
On or In the Innediate Vicinity of the CEC Site

Discharge (ft3/see)

January May July
Location 1990 1990 1990

.

Lake Avalyn Drainage Basin
..........................

South 6rn flow to 0.60 0.16 NE
Lake Avalyn

Diocharge from 2.40 1.65 0.0"
Lake Avalyn

Diocgtli Pond Drainage Basin
............................

Total flow into 0.47 0.3R NE*

Bluegill Pond

Discharge from 0.67 0.50 NE
Bluegill Pond

riow in tributary 1.40 0.57 NF
from SW corner
of LES property
to LES property

Flow at the SW 1.90 NE 0.?2
property boundary
after confluence
of Bluegill Pond
discharge with
the tributary
from the SW

Northwest Drainage Basin
........................

Flow-in tributary -0.32 NE NF
on NW corner
of LES property

NE = Not eettmated.
NP = No flow identified; standing water only.
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Table 2.5-3 ;

! l

Hold-Un Basin Features l4

1.

................................................ ..........

Basin-

Drainage Area ................................ 83 acres,

1 (plant yard - 65 acres, drainage area
i adjacent to plant yard - 10 acres)
|

j Water Surface Elevation (normal pond) ....... 300+0 mal j

; Surface Area .............. .................. 3 acres l

| (water surface 0 elevation 300+0)
Storage Capacity 38 acre-feet l............................

(water surfaco O elevation 300+0, prior;

to sediment accumulation)1

| Projected Storage Capacity ................. 27 acro-feet
(Water surface 0 elevation 300+0, after<

sediment accumulation)

Available Storage Volume 14 acre-feet....................

(storage between elevation 300+0
r (normal pond) and elevation 304+0

(emergency spillway))

Estimated Average Annual Evaporation ....... 12.5 acre-feet

Estimated Average Annual Inflow ............. 307 acre feet
(based on average annual precipitation
of 45 inches)

Routing Results, 25 Year Storm
Peak Stage 303+10 mal.............................

Peak Discharge ......................... 168 cfs

Routing Results, SPF
Peak Stage .............................. 305+10
Peak Discharge .......................... 400 cfs

ILOR
,

Compacted Earth Embankment, Homogeneous Material - Silty
Clay (CL)

Designed for Normal.and Seir.mic Loadings

O
,

,

_ . - . . . . _ . - ~ . - . _ . . . _ _ _ . _ _ __ _ _._ , _ . ,



... _ _ ,

'
Table 2.5-3 (continuedi

s

Hold-Up Basin Features

....................................................--......

Crest Elevation ............................. 307+0 msl

Embankment Slope ............................. 2:1
(upstream and downstream faces)

Maximum Height ............................... 29 feet

Length of Crest .............................. 700 feet

Width of Crest ............................... 16 feet

Freeboard
Normal Pond ............................. 7 feet
25 Year Storm ........................... 3.2 feet
SPF ..................................... 1.2 feet

Slope Protection ............................. Stone Rip-Rap

Iv

O
(

|
|

_ . _ _ _ _ _ _ _ _ _ - _ - - _ _ _ _ _ _ - - - _
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Tat:de 2.5-6

Physictxhemic.et Pararmeters of take Avat yn and Bluesit t Porid

take Avatyn (1/29/90) take Avatyn (5/23/90) stuesitt Peruf (1/20/90) stingitt Ford (5/23/96)

Dissotvad Dissotved Dessetved
Depth Tegerature Conductivity Oxygen Tewperature Condxtivity Onygan Temerature Conduc tivity Onyym Te=p rature Corwix tivity omygen

" feet) (Celsius) (unhos/cm) (ag/t) (Celsius) (tsbes/cm) (sig/ t ) (Celsius) (tsems/cm) (ag/ t ) (Celsius) (tsh/ce) (sms/t )

.-

0 11 19 9.2 25 15 6.5 10.5 25 10.0 22 33 4.8

1 12 17 9.2 25 25 6.35 11 26 9.6 21.5 33 4.6

2 12 19 9.1 25 26 6.1 11 23 9.6 21 36 4.5
3 12 19 9.0 24 26 5.65 10 28 9.4 20 40 C.T
4 12 19 8.9 24 27 4.4 8 28 9.2 20 40 0.6

| 5 12 19 8.6 24 29 1.6 7 25 8.6 19 45 0.5
6 11 19 E.5 23 30 0.6 7 28 8.6 17.5 51 0.5
7 10 19 8.4 22 30 0.5 7 28 8.8 17 60 0.45
8 10 20 8.4 21 31 0.5 7 28 9.0 15 68 0.4

9 9.5 20 8.5 20 33 0 .4 7 28 9.0 15 71 0.4

to 9 20 8.5 17 40 0.4 6.5 25 8.8 14 76 0.4
11 9 20 8.4 18 43 0.4 6.5 28 8.8 13.5 88 e.35
12 9 20 T.5 18 47 0.4 6.5 28 T6 13.5 94 0.3
13 9 20 6.9 17 48 0.3 -- -- -- -- -- --

14 9 20 6.1 17 52 0.3 -- - -- -- -- --

15 -- -- -- 17 55 0.3 -- -- -- -- -- --

-

pn 5.31 6.21 mC: neter t f tnction 6.03
Turbidit y 2.3 & 2.8 stu 2.6 mTu 8.2 & 8.2 mru 48 NTu
Alkatinity 2.0 & 3.0 mg/l (CACO 3) 12 mg/t 4.0 & 4.0 mg/t (CACO 3) 9.5 mg/l

Totat hardness 8.4 & T 6 mg/t (CACO 3) NC T.4 & T 4 mg/t (CACO 3) at

Secchi disk depth WC 43* NC 11"

-

-- = Bot tcss of tene or parvi.

NC = Data not collected.

_-_
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. .. . . . ..
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Table 2.5-7

Hydrolooie Units fdentified in the Vicinity of the CFC Site

.

Series Group Formation Hydrologic unit

Quaternary Holocene Terrace and Torrace and
and alluvial alluvial

Pleistocene deposits aquifers

Cockfield Cockfield
Formation aquifer

Cook Mountain Confining
Formation layer

1'

Claiborne Sparta Sand Sparta aquifer

Eocene
Cane River Confining layer

Tertiary Formation

Carrizo Sand
Wilcox-Carrizo

Wilcox Undivided aquifer
Paleocene

Midway Undivided Confininq layer 1/

1/ onfining layer below Wilcox-Carrizo aquifer also includes units ofC
Cretacepts age /

Source: Ryals, 1983, p. 4

O

1
,
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Tabte 2.5-8
i

Elevation and Traickness et Sand Units Present in the Scwta Sand as treicated in tocs from Wetts in the vicinity of the CEC Site (a)
4

Wett CL-155 Dritled in i9N ; Wett CL-160 Dritted in 1982 ; Welt CL-159 Dritted in 1982
Screened Intervat 525 - 555 ; Screened Intervat 458 - 668 ; Screened Intervet 613 - 623

(feet be1ow ground) ; (feet betou gro.rd) | (feet be4ou ground)
g ......................... ..................... g ...............................................................................................

Elevation .1 Elevation j Elevatian iof Sand Unit ; of Sand Unit j of Sand Unit
. Depth to Sand Unit (feet relative thickness ( Depth to Sand Unit (feet relative Thickness | Depth to Sand Weit (feet relative Thickness ;

) (feet below ground) to MSL) r: feet) 1 (feet below gromd) to MSL) (feet) j (feet below ground) to MSL) (feet) ;
i
.

.
, , ,

465 - 494 -175 - -204 29 ; 298 - 333 -tS - -53 35 | 256 - 324 39 - -29 68
,

530 - 540 -240 - - N to j 340 - 355 -60 - -75 15 ; 333 - 355 -38 - -60 22
i 600 - 660 -310 - -370 60 : 4a - 480 -186 - -200 14 ; 468 - 490 -173 - -195 22
3

--- ! 538 - 550 -258 - -270 12 ; 510 - 522 -215 - 227 12 }
Totat: 99 | 582 - 678 -302 - -395 96 j 564 - 583 -260 - -288 19

i ! --- ; 594 - 645 -299 - -350 51
] ! Total: 172 | 680 - 692 -385 - -397 12
4 ; ; ...

j ; Total: 206 i

iWett CL.t29 Dritled in 1969 | bet! CL-173 Dritted in 1983 | Welt CL-1633 Dritted in 1983 jscreened Intervat 514 - 526 Screened Intervat 690 - 710 | Screened Intervat 688 - 708 ;
(feet below grourd) j (feet below groundt j (feet below grourd)

; ................_.............. _............... ; ............ ................... .............. j
................................ ...............

Elevation | Elevation | Elevation
of Sand Unit [ of Sand thit ; of Sand Unit ;

Deg,th to Sard Unit (feet relative Thickness | Depth to Sand thit (feet relative Thickness ! Depth to Sand Unit (feet relative Thickness i
(feet below ground) to MSL) (feet) | (feet below ground) to Mst.) (feet) | (feet below greurd) to rat) (feet) F

: :
: : i

292 - 305 -12 - -25 13 | 315 - 325 -35 -45 to j 320 - 353 -20 - -53 33
2

311 - 326 -31 - -46 15 ; 336 - 350 -56 - -70 14 ; 362 - 383 -62 - -83 21 *

337 - 356 -5 7 - -76 to ; 380 - 400 -1 % - -12A 20 ; 394 - 425 -94 - -125 31 Li
'

404 - 437 -124 - -157 33 ; 430 - 440 -150 - -160 to ; 5.0 - 666 -240 - -366 126 |
. 513 - 536 -233 - -256 23 ; 635 - 735 -355 - -455 100 ; 673 - 703 -373 - -408 35 4' 542 - 552 -262 - -272 to ; --- ; 714 - 740 -414 - -440 26 j

616 - 639 -336 - -359 23 ; Totat: 154 | --- '

, --- | | Totat: 2 72 (
! Total: 136 i j j
1

.

.

'

. ,

1

'

I !

;

!
6
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Tabte 2.5-8 (cetirted)
.

2 Elevation ard Thickness of Sand Units Present in the Sparta Sand aa trdicated in t eos f raar Wells in the vicinity of the CEC site (a) !
i
i '.

.

,4' Wel| CL-1408 Driited in 1976
j screened Intervat 635 655
| (feet below grtmsd)

*

................................................

Elevation
i of Sand Unit '

,

Depth to Sand tJnit (feet relative Thict m s '

3 (feet below grotsd) to MSL) (feet) i
e

i

I 270 - 364 -70 - -164 94
400 - 432 -200 - -232 32
445 - 455. -245 - -255 to
475 - 536 -275 - -336 61
562 - 665 -362 - -468 _106 *

j Total: 370
>

.i ,

'
.

l(a) sand units less than 10 f' thick are not included. Wetis are tocated ce Figure 2.5-11 '
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fabte 2.5 9 ,

'

i
Nydrout te Parameters M the toerta Acuf fer as senoeted by various Soutef.g

i
i

Hydraulle Conductivity

j value value
'

grd/ft2 ft/ day Source Area Considered
.

5 Range 200 780 Range 27 105 Snider et at. (1972) Union Parish
Average: 400 -Averages 50

220 * *750 30 * $100 tysts (1982a) vicinity of site

450 500 60 + 67 Payne (1968) vicinity of site

350 * 780 47 105 weti Logs within 4.5 mi of site

transmisalvity

value Value
gpd/ft ft2/ day Source Area Constdered

7,000 43,000 940 - 11,000 Snider et al. (1972) west Monroe

100,000 150,000 13,000 20.000 Payne (1968) vicinity of site

15,000 29,800 ~ 2,000 a 4,000 Nelson & Herbert (1986) vicinity of site

41,000 45,000 5,500 6,030 weti Logs within 4.5 of site

_ . . - - - - - . - - - - - - - - . . - _-



inble 2.5 10

uter ouelity in the tparte AoJI8er Deve bells in Claiborne e rlsh. Louisianaa

(all values in m3/L unless stated)
--

Orotemet et in the Arcadia.Ninoen Area (a)
.................... ..................................................

v(LL CL.120 CL.121 CL 130 CL.136 CL.138 CL.*42A CL.1428 CL.142C CL.1 5
DLPfN: 610 ft $30 ft 329 ft 835 ft 662 ft 461 ft $93 ft 702 ft 610 ft

Par anet er LAMPLt DAtt: 7/17/68 7/i7/68 8/6/70 5/29/74 3/14/75 7/16/76 7/12/76 7/1/76 10/20/76

SpotifIe eorwisctonte (treos) 496 531 385 371 372 227 172 227 213
pH (units) 7.7 7.8 6,1 $ $,2 8,$ 6.7 7.8 6.7
Tenversture (celslus) 22 22 23.5.. .. .. .. .. ..

Color (plet truertotwit units) 5 10 5 120 30 25 5 10 0
peroness (as CACO 3) 6 B 15 4 7 to 5 8 19
Nordnest, noncarbonate (CoC03) .. .. .. .. .. .. .. .. ..

Celtic, dissolved 2.0 3.0 3.0 1.1 1.8 2.2 1.8 2.5 6.1
Magnesium, dissolved 0.2 0.1 1.8 0-3 0.6 1.0 0.1 0.4 0.9.

lodim , dissolved 110 130 86 81 85 49 36 49 38Potessim, dissolved 1.3 1.2 3.1 1.4 1.1 1.2 1.4 1.0 3.5
Bieorbonate (ao NCO3) 230 242 201 173 183 112 75 110 102

. Carbonate 0 0 0 0 0 0 0 0 0
Bulfste, dissolved 45 71 29 25 19 15 16 if 20Chlorice, dissolved '3 14 5 11 11 4.2 4.5 3.7 3.1fluorloe, dissolved 0.2 0.2 0.1 0.3 0.1 0.3 0.2 0.3 0.2 -Ellice, dissolved 8.0 12 14 14 11 19 50 33 35$0 Lids, dissolved 296 350 242 220 220 14 7 147 159 157
hittste, total 1.0 0.51 0.30 0.17 0 0 0.21

.. ..

hittate, dissolved 0.1 0.1 .. .. .. .. .. .. ..

Iron, dissolved 1.1 0.07 0.03 0.27 0.23 0.06 0.07 0.05 0.45Manganese, cl6 solved 0 0 0 0 0 0 0.06.. ..

Al6atiritty (as CACO 3) *. .. .. .. .. .. .. .. ..\ Alminte,dt ssolved .. .. .. .. .. .. .. .. ..
Antimony, dissolved .. .. .. .. .. .. .. .. ..

Arsenig, d|stelved .. ** ** .. .. .. +, +. ..

Bar l tp, dissolved .* .. 6 .. .. .. .. .. ..
Beryllium, dissolved .. .. .. .. .. .. .. .. ..

Cadhium, dlesclved .. .. .. .. .. .. .. .. ..

Chrotnitn, dissolved .. .. . .. .. .. .. .. ..
Cobalt, dissolved .. .. .. .. .. .. .. .. ..
Copper, dissolved .. .. .. .. .. .. .. .. ..

Leod, cistolved .. .. .. .. .. .. .. .. ..
Lithium, dissolved .. .. .. .. .. .. .. .. ..

Mercury, dissolved .. .. .. .. .. .. .. .. ..

HolytXientM, dissolved .* .* .. .. .. .. .. .. .

WiChel, dissolved .. == .. .. .. .. .. .. ..

Selenium, dissolved .. .. .. .. .. .. .. .. ..
Ellver, dissolved .. .. .. .. .. .. .. .. ..

Zinc, dissolved .. .. .. .. .. . .. .. ..

(a) e (Reference 27)

[
\

|

. ..
_ _ _ _ _ _ _ _ _ _
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fabte 2.5-10 (Continued)
Water Quality in the Scarta mouifer f rom Wells in Claiterne Parish. touisiana

(att values in og/t tsstess stated)

tJSGS Water Resources Oata Louisiana
..... ......... ...........................................................................................
1982 Report (b) 1964 Report (c d) Cooperative Progiam witti Louisiana Oeportment of Transportation (d)
................ ................. ...................................................................

Wett: CL-159 CL-160 CL-163A CL-1638 CL-14 CL-1228 CL-123 CL-126 CL-129 CL-140A CL-140s
Oepth: 623 ft 668 ft mot Available

Parameter Sa wte Oate: 3/11/82 3/22/82 1/11/84 12/20/83 03/05/42 10724/67 07/23/68 08/14/68 01/28/69 c2/10/76 01/29/76 AW RAGE (e) MA n lMJM

Specific caductance (trMs) 271 2 72 192 203 -- 218 208 116 284 190 200 | 270.9 531pH (inits) 8 7.2 6.9 6.8 -- 7.1 7.5 T.3 8.2 7.2 6.8 ; 7.5 8.5 ;Te m erature (celsius) 24.5 24 24 24 -- 21.5 23 20 23 22 23 j 22.8 24.5
[

.

Color (platirun-cobalt units) 20 5 20 5 -- 5 10 5 60 15 20 | 19.7 120
Mar &ess (as CACO 3) 1 2' 19 6 42 55 2 32 4 34 7 ; 14.2 55 '

Har@ess, rencarbonate (CACO 3) 1 2 19 6 -- 55 2 32 4 32 7 ; 16.0 55I Calcitr -Jissolved 0.2 0.1 6.6 1.6 -- 17 0.6 8.3 1 9.1 2.6 | 3.7 17magnesium, dissolved 0.1 0.4 0.6 0.6 -- 3.1 0.1 2.7 0.4 2.2 0.1 | 0.8 3.1Sodium, dissotwed 68 64 32 31 -- 24 50 9.3 70 28 42 | 57.0 130Potasslun, dissolved 0.7 1.1 2.5 1.5 -- 2.6 0.9 2 0.6 2.9 1.3 | 1.6 3.58icartionat e (as HCO3) -- -- -- -- 1 120 120 ST 170 89 100 | 130.3 242Cartsonat e -- -- -- -- -- 0 0 0 0 0 0 ; mA haSulfate, dissolved 17 21 16 13 17 0.2 6.6 3 0.2 9.8 <1.0 | 18.9 71(2toride,.dissotwed 5.1 4.9 6 9.2 18 5.5 5 4.9 7.6 9.9 10 | 7.8 18Fluoride, dissotwed 0.3 0.3 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 ; 0.2 0.3Silica, dissolved 15 27 51 39 -- 18 43 45 9.8 30 53 ; 27.7 53
.Sotids, dissotwed 183 183 158 152 -- 132 163 106 175 137 161 | 183.6 350 ?

mitrate, totat 0.64 0. 72 0.09 0.33 -- -- -- -- 0.8 0.1 0.08 ; 0.4 1 !
Witrate, dissolved -- -- -- - 12 0.1 0 0 -- -- -- ! 2.1 12tron, dissotwed 0.04 0.16 1.3 1 -- 0.83 0.05 2.2 0.37 1.6 1.4 | 0.6 2.2manganese, dissolved 0 0 0.05 0.029 -- -- -- -- 0 0.065 0.037 | 0.017 0.065Atiatinity (as CACO 3) 127 107 70 75 1 -- 95 47 141 73 84 ; 82.0 141Alumiram. dissolved -- -- <0.01 0.02 -- -- -- -- -- -- -- ; mA 0.02Antimony, dissotwed -- -- <0.001 <0.001 -- -- -- -- -- -- -- | hA NAArsenic, dissolved -- -- <0.001 0.001 -- -- -- -- -- -- -- | EA 0.001j Bariun, dissolved -- -- 0.051 0.042 -- -- - - -- -- -- | 0.047 0.051 '

; Beryttita, dissotwed -- -- <0.0005 +0.0005 -- -- -- - -- -- -- ; WA mA
1 CaGaius, dissotved -- -- 0.001 <0.001 -- -- - - -- -- -- ! uA 0.0011 Chromie, dissolved -- -- <0.01 <0.01 -- -- - -- -- -- -- | mA mACobatt, dissolved -- -- 0.008 0.005 -- -- - - -- -- -- ; 0.00T 0.008,

i Copper, dissolved -- -- <0.001 0.001 -- -- -- - -- --

-- | NA 0.0011 ter.d, dissolved -- -- 0.002 0.003 -- -- - -- -- -- -- ; 0.0025 0.003; tithiun, dissotwed -- - 0.011 <0.004 -- -- -- -- -- -- -- ; mA 0.011q mercury, dissolved -- -- <0.0001 40.0001 -- -- -- - -- -- -- ; hA %AMotybdenun, dissolved -- -- <0.001 <0.001 -- -- -- -- -- -- -- j mA h4micket, dissolved - -- 0.004 0.001 -- -- - -- -- -- -- ; 0.0025 0.004 ISeleniun, dissolved -- -- <0.001 <0.001 -- -- -- - -- -- -- ! mA mASitwer, dissotwed - -- <0.001 <0.001 -- -- - -- -- -- -- ; mA mA2inc, dissolved -- -- 0.21 0.21 -- -- -- -- -- -- -- | 0.21 0.21

(b) * (Reference 28) (e) * Averages were calculated trairq only detected value%
(c) w tReference 29) -- = Not anet yred for in this sangle.
(d) = (Ref erence 30) hA = Not applicable; no detected values c,r ant y 1 detected watue so an average could not be calculated.
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Tabte 2.5-11

Water Quatity frase Ptblic $dy betis in Claiborne Parish. Louisiana
(all watues m og/l untess stated)

South Claiborne mayneswitte Water
Central Claiborne wter Srstem unter System Athens Water S.4pty Stgety Mauer unter sety

................... ............................ ........................... ................... .......... ........ ................. ....................

Sarvte Location: Tap on Tap on Oilfield Old hew Carp. hew Welt new Welt Tap At Tap at Tap at Tap Welt at Tap at may- Tap

Welt #1 Wett *2 acad Carpenter weit in Carpenter's at Carp- sett #1 wett uett 82 at weit Stue uett at Field at May-

Well Welt Out- Plant Site enter's Tower Blue Welt field

Site side Flant Area Site Tower Welt

Sanple cate: 3/11/82 3/11/82 7/18/83 7/13/83 7/12/83 1/26/84 3/5/84 1/27/85 3/5/84 1/27/84 3/5/84 1/26/84 3/7/34 1/26/84 3/5/84

Parameter

Color 25 65 99 55 to -- to -- 10 -- 5 -- 15 --

(platinum color t.riits)
Tureidity 2.7 4.2 0.55 0.68 0.72 -- 0.4 -- 0.55 -- 0.63 -- 0.89 --

305 307 198 -- 1 71 -- 347 -- 135 .- 123 --

Totat Oissotwed 235 315 u.

Solids
Loss on Ignition 117 78 65 69 41 15 -- 36 -- 29 -- 31 -- 27 --

pm (units) 6.86- 8.24 7.39 8.68 8.69 7.85 -- 7.32 -- 8.63 -- 8.2 -- 6.5 --

Te merature 24 24 25 25 25 26 -- 26 -- 26 -- 26 -- 26 --

(celsius)
Free Carbon 7.8 0 5.7 0 0 2.5 -- 3.3 -- 0 -- 0 -- 5.7
Dioside
7 etat atkatiniey 109.3 259.7 95.9 236.5 242.9 111.7 -- 52.1 -- 180 -- 91.1 -- 54.2 -

Carbonate 0 24.3 0 27.2 40.8 0 -- 0 -- 41.4 -- 7.8 -- 0 -

Alkalinity
Bicarbonate ~109.3 235.4 95.9 209.3 202.1 111.7 -- 52.1 -- 138.6 -- 83.3 -- 54.2 -

alkatinity
Totat Hardness 4.3 5.4 2.3 2.3 4.5 6.6 -- 12 -- 8.7 -- 13.1 -- 15.6 --

Calcitse hardness 2.1 4.3 1.1 2.3 2.3 5.5 -- 7.6 -- 5.5 -- 6.6 -- 9.8 --

r

Magnesium Hardness 2.2 1.1 1.2 0 2.2 1.7 -- 4.4 -- 3.2 -- 6.5 -- 8.8 --

Chlorides 43.7 8.9 43.4 23.6 8.5 6.8 -- 5.4 -- 14.9 -- 8.1 -- 6.8 --

Iron 0.24 0.07 0.17 0.04 0.05 0.1 - 0.42 -- 0.02 -- 0.06 -- 0.42 -

Msnganese 0 0 0.01 0 0 0 -- 0.02 -- 0 -- 0.01 -- 0.01 --

Potassium 1.1 1.6 1.2 1.2 1.2 0.9 -- 2.3 -- 1.3 -- 1.5 -- 2.3 --

i sodits, 69.5 121 70 117 119 57.7 -- 35 - 117.5 - 36 -- M.5 --

Sulfate -- -- -- -- -- -- -- -- -- -- - -- -- --

Arsenic -- -- 0 0 0 -- -- -- -- -- -- -- -- -- --

Setenitsn -- -- 0 0 0 -- -- - -- -- -- -- -- -- --

Ftworid- 0.3 0.3 0.3 0.3 0.3 -- 0.1 -- 0.1 0.2 0.2 0.1 0.1 0 01

Corrosivity -2.55 -0.6 -2.05 -0.37 0.36 -1.11 -- -1.83 - -0.14 -- -0.76 -- -2.53 --

Inden (1angetser)
Gross Alpha (pts /t) -- -- -- -- -- -- -- -- - -- -- - - --

Gross Beta (pCi/t) -- -- -- ~ -- -- -- - -- -- -- -- - --

(Reference S1)
-- e mot anat yred for in this sancte.

_

. . . . . _ . . . . . . .
. . .

. .. .. m. -
- - -

-
- - -- -

-
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fabte 2.5-11 (continued)

Water Quality frart Ptblic Sumt tr Wetts in Claiborne Farish. Louisiane4

(att values in sq/t intess stated)

Wade Correctionet
Lisbon Water Sw pty Finehitt Water Sgply Center Worton Shop Watt. System S w field Water System
.............. .... .. ...... ........... ................... ................................. ........................

Sarvle tc<ation: Top Of f Tap Off At Well Tap at Tap at f.p at Welt at At Tap on Tap on Tap at Tap at
Pressure Pressure Welt Welt Welt Tower Welt Welt 81 Welt s2 Stard Welt at
Tank Tank %y2 Main ' Stan@y Pipe Stand-

j Weti at Wett West Wett Weti Weti Pipe
~

j Site
1 Parameter Sarmte Date: 1/30/84 3/5/84 1/26/84 3/7/84 1/30/84 3/7/84 1/26/84 3/7/84 5/10/85 6/13/85 1/27/34 3/7/84 Average (a) Manimm -
)
i
j Color (platirun-cobalt units) 35 -- 60 - 35.0 -- 5 -- 0 60 30 -- ! 31 99

Turbidity 0.68 -- 7.2 0.92 -- 0.26 -- 0.22 0.18 0.87 -- | 1 7
Total Dissolved Solids 222 -- 162 -- 177 139 -- 126 122 204 | 207 347-- -

Loss on ignition 39 -- 36 -- 49 -- 41 -- 44 38 53 - ! 48 117
pH (units! 8.63 - 6.82 - 7.1 -- 8.16 -- 7.18 6.99 8.85 -- ! 8 9
Tewterature (:etsius) 26 -- 26 -- 26 -- 26 -- 24 24 26 -- ; 25 26
free carbon Dionide 0 -- 7.3 -- 3.3 -- 0.8 -- 4.7 7.1 0 -- ; 3 8
Total Alkatinity 147.5 -- 65.1 -- 73.5 - 88.9 -- 86.9 73.8 2 73.3 -- ; 132 273

<

; Carbonate Almatinity 31 ~ 0 -- 0 -- 0 -- 0 0 62.1 -- | 14 62'

Sicarbonate Attatinity 116.5 -- 65.1 -- 70.5 -- 88.9 -- 86.9 73.8 211.2 -- | 118 235
Totst Hardness 3.3 -- 51.3 -- 24 -- 4.4 -- 2.1 29.8 4.4 - ; 12 51
calcium Mardness 2.2 -- 31.6 -- 13.1 -- 3.3 -- 2.1 19.1 2.2 -- ! 7 32;
Magnesium sisdness 1.1 ~ 19.7 -- 10.9 -- 1.1 -- 0 10.7 2.2 -- | 4 20
Chtorides 9.5 -- 8.8 - 10.1 -- 9.5 -- 9.6 9.6 13.5 -- ; 14 44
Iron 0.03 -- -- -- 1.16 -- 0.02 -- 0.04 1.72' O.03 -- ; 0.29 2
Manganese 0 -- -- -- 0.02 -- 0 - 0 0.04 0 -- ! 0.01 0
Potassium 0.7 -- 3.8 -- 2 -- 0.7 - 0.7 2.8 0.7 -- | 1.53 4
Sodium 67.! -- 16.1 - 33 -- 38.3 -- 43 20.8 63 -- | 61.35 121
Sulfate -- -- -- - -- -- -- -- 20 30 -- -- | 25 30
Arsenic -- -- -- -- -- -- -- -- -- -- -- - ; mA NA

i Seteniun -- -- - - -- -- -- -- * -- -- -- -- | hA NA
j Fluoride -- 0.2 -- 0.1 -- 0.1 ~ 0.1 0.1 0.1 -- 0.2 | 0.17 0' Corrosivity -0.59 -- -1.63 -1.71 -- -1.18 -- -2.31 -1.68 -0.11 -- ; -1.27 -2.55

Inden (Langelier) !
j Gross Alpha (pti/t) -- -- -- -- -- -- .- -- -- -- -- -- j mA mA

Gross Beta (pCi/t) -- -- - -- -- -- -- -- -- -- -- -- | mA NA

(aeference 31)
(a) = Averages i.ere calculated using only detected values.

WA = not applicable not enough detects to calculate en aves e-ge or man tnam.
1 -- = not analpred for in this sapple.

i
1
4

__ . - _ _ _ . - . . - - - - - - - _ . _ - - - _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ . _ _ _ _ _ _ _ _ _ - - _ . _ _ _ _ _ _ _ . _ - 1
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Table 2.5-13*

Summary of Aouifer Material Characteristics for Screened Intervals of Wells

Natural Dry Moisture Total
Sample Density Density Porosity Specific Content Carbon

Well Depth Description (PCF) (PCF) (%) Gravity (1) (1)4

| A-1 11*-13* Light gray to yellowish red 125.3 108.8 33.7 2.63 15.2 0.03
i clayey silty fine to medium
j sand

A-1 35*-37* Light yellowish brown silty 131.1 102.2 37.3 2.o1 28.2 0.02
clayey. fine sand,

B-1 15*-17* ' Dark yellowish brown clayey 117.1 91.6 43.1 2.58 27.8 0.304

fine sandy silt
_

j C-1 33*-35' Black clayey fine sandy silt 123.7 99.6 37.7 2.56 24.3 0.76
4

| D-1 23*-25* Dark olive gray silty fine NA NA NA 2.60 NA O.36
| sand
i
! E-1 15*-17' Brownish yellow clayey fine to 117.1 88.9 46.8 2.68 31.7 0.04
l- medium very sandy silt

! F-1 23*-25* Yellowish brown silty clayey 123.7 94.7 42.5 2.64 30.7 BDL
. fine sand
3

4 NA = Not available; sample was disturbed.
i

Source: Samples described and analyzed by Duke Engineering and Services, Geotechnical Laboratory.

3,

i

i'

|

*
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iTabte 2.5-14

Paranitters tfsed in the Calculation of Groundh. ster Flow Rates |

|

,

iWelt Location (a)
Water Levet Screened Screened Unit Mydraulic !

! ----------------------------

bie t t X-Coordinate Y -Coor dina t e Elevation (b) interval (c) Description (c) Contixtivity (d) Porosity (e)

A-1 1,853,396.97 791,525.39 311.26 28 - 33 very fine to 0.3 ft/ day 37.3%
fine sand (1.9 GFD/ft2)

B-1 1,854,959.32 792,599.96 295.28 7 - 17 sitty to 0.5 ft/ day 43.1%
clayey sand (3.9 GPD/ft2)

C-1 1,852,206.08 790,067.42 270.53 30 - 40 Clayey sitt 0.008 ft/ day 37.7%
(0.1 Gro/ft2) I

D-1 1,853,070.58 792,e10.73 305.99 18 - 23 Claycy sand 0.5 ft/ day uA

(3.6 GFD/ft2)

E-1 1,854,563.26 790,069.09 311.33 8-18 sitty sarsi; fina 0.5 ft/ day 46.8%
to very fine (4.0 GFD/ft2)

F-1 1,853,679.41 791,095.99 310.43 20 - 30 Sand; fine to 3.0 ft/ day 42.5%
wery fine, some (22.5 GF0/ft2)
si t t and clay

(a) As surveyed on August 9,1990 by Doyle Sarv.sers, registered land surveyor.
(b) Average of water levels measured on August 1 and 13, 1990. Elevations are retative to the hGVD of 1929.
(c) From ground surf ace and as togged by Jef f Robinson (ICF-Kaiser Engineers).
(d) See slug text analyses.
(e) From analysis by Du6e Ergineering and Services, Geotehcnical Laboratory.

h4 = Not availabte; samte was disturbed.

Welt locations shown on Figure 2.5-13.

I
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Table 2.5-15'

Chemical Data from Unfiltered Saccles Collected from On-Site Groundwater Monitorino Wells
(mg/1)

Sampling Location

Sample Identification Well A-1 Well B-1 well B-2 Well C-1 Well D-1 Well E-1 Well F 1

Tetal alkalinity. 5.9 4.5 71 62 42 1.5 1.7

Mercury in water O.3 <O.1 0.18 1.1 <0.1 0.23 <0.1

Total solids 3786 1299 2330 1376 288 2009 349

Total suspended solids 3317 165 3690 980 116 1136 289
Total organic carbon 2.3 2.5 4.0 3.5 1.1 1.2 1.4

Nitrite + nitrate- O.64 1.0 0.09 0.11 <0.05 0.47 0.34

Chloride 4.8 8.0 7.0 4.3 4.6 4.6 4.5

Calcium .2. 3 2.2 18 24 12 0.40 0.95

Magnesium 0.60 2.7 6.6 7.7 6.0 0.41 0.85

< Sodium 4.4 3.3 9.7 16 6.7 2.2 2.9

-Sulfate 7.0 5.8 39 83 52 7.3 15

Hardness (CACO 3) 5.7 16.6 72.1 91.6 29.9 1.7 5.9

Thallium <O.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Silver <0.040 <O.040 <O.40 sO.40 <0.40 0.055 <0.040

Beryllium 0.003 0.001 0.004 0.001 <0.001 0.010 <0.001

Antimony O.7 <0.4 1.6 <O.4 <0.4 1.4 <O.4

Zinc O.067 0.70 0.35 0.087 0.039 0.32 0.015

Arsenic 2.1 5.4 36 6.4 2.9 9.5 1.3

Selenium <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Cadmium 0.75 0.59 0.82 1. 4- 0.21 1.2 0.67

Chromium 53 34 71 11 2.5 94 8.8

Copper 26 17 17 8.9 1.1 62 2.4

Nickel <15 31 96 29 <6.0 73 5.0

Lead 24 26 31 11 2.2 45 3.6

Well locations are chown in Figure 2.5-13

_ _ _ _ _ _ _ _ -
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Table 2.5-16

f Chemical Data froe Filtered Samples Collected from On-Site'Croundaater Monitorino Wells

|- (mg/1) !

!

Sampling Location' b
;

! Sample Identification Well A-1 Well B-1 Well B-2 Well C-1 Well D-1 Well E-1 Well F-1
1- t

!!

| Thallium <0.5 <0.5 <0.5 <0.5 NS <O.5 NS L

i Silver <0.040' <0.040 <O.040 <0.040 NS <O.040 NS
Beryllium <0.001 <0.001 <0.001 <0.001 NS <0.001 NS

] Antimony <0.4 <O.4. <0.4 <0.4 NS <O.4 NS -

Zinc <0.004' <0.004 0.011 0.C06 NS 0.016 NS |
'

Arsenic <1.0 <1.0 <1.0 <1.0 NS <1.0 NS [4

Selenium <2.0 <2.0 <2.0 <2.0 NS <2.0 NS ;
'

Cadmium 0.44 0.49 0.75 1.1 NS 0.45 NS
* Chromium <1.0 <1.0 <1.0 <1.0 NS <1.0 NS [Copper 3.0 17. 7.0 16 NS 4.5 NS i

Nickel <3.0 <3.0 <3.0 <3.0 NS <3.0 NS {Lead <2.0 <2.0 <2.0 <2.0 Ks <2.0 NS t
I'

r
NS = Not sampled; turbidity was very low in the water from Wells D-1 and F-1 and therefore filtering of the i

samples was not necessary. i

Well locations shown in Figure 2.5-13. !

!
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O\ Table 2.5+11
Number of Personc Served by Public Water Surolv Svetems

1 in Ciniborne Parish, Louisiana fai

i

Population served

Water System (b) Numoer of People Percentage et Total

Athene Water Supply 450 2%

Naynesville Water Supply 6,400 29%

Homer Water Supply 7,275 3G

Lisbon Water Supply 700 3%
,

South claiberne Water System 3,000 14%

'
Pine IIL11 Water Supply $10 2%

Wade correctional Center 540 2%

Central Claiborne Water System 1,200 6%

Norton Shep Water System 155 11

Summerfield Water System 750 3%

Middle Fork Water Supply 480 2%

'

Rambin-Wallace Water Supply 240 1%

TOTAL FOR CLAIBORNE PARISH 21,700 100%

!

(a) (Reference 32)
(b) All of these systems obtain their water supply from groundwater.

1

i

f(

l

|

-
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Table 2.5-19

Assumptione Used for Modelina the Effects of Groundwater
Withdrawale tv the LES_ Facility with Withdrawals from

thg_fentral Claiborne Water Svetem Well #4 (a)

2Aquifer Transmissivity 15,000 gpd/ft
275,000 gpd/ft

Storativity 0.0001 (dimensionless)
LES Well Pumping Rates 5 gpm

15 gpm
50 gpm

Well #4 Pumping Rate 55 gpm

Duration of Pumping 30 years

(a) See text for discussion.

\

[
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/'~'' fable 2.5 19

Estimated Groundwe.ter Dreedown in the $narte Asgif er'

Based on Groundwater Withdrewals over 30 veers

brewdown (feet)

Contributton contribut1on
from Welt 84 from Lt$ Welt total

PW ing $ GPM from the LES Well
........................................................................................................

Aquife* Transmissivity . 15,000 CPD/ft

At the Southern Property Boundary (a) 3.53 P.43 3.96
At a Point Between the Wetts (b) 4.11 0.34 4.45
At Welt # 4 (c) 11.31 0.3 11.61

Aoulf er f ransmie , y = 75,000 GPD/f t

At the l'uthern Property Boundary (a) 0.84 0.1 0.94
At a Point Between the Welta (b) 0.96 0.08 1.04
At Welt # 4 (c) 2.4 0.07 2.47

........................................................................................................

Pumpthg 15 GPM from the til Well
................ .................................................................................... .. '

Aquifer fransmissivity = 15,000 GPD/ft

c'
s' At the Southern Property Boundary (a) 3.53 1.28 4.81

At a Point Between the wells (b) 4.11 1.03 5.14
At Welt # 4 (c) 11.31 0.91 12.22

Aquif er transmissivity = 75,000 GPD/f t

At the Southern Property Boundary (a) 0.84 0.29 1.13
At a Point Setween the Wells (b) 0.96 0.24 1.2
At Well # 4 (c) 2.4 0.22 2.62

............................................................................................ ...........
Pumping 50 CPM from the LES Well

........................................... .. ............................................... ........

Aquifer transmissivity a 15,000 GFD/ft

At the Southern F.*operty Soundary (e) 3.53 4.27 7.6
At e Point Between the Wellt (b) 4.11 3.43 7.54
At Vett # 4 (c) 11.31 3,04 14.35

Aquif er Transmissivity e 75,000 GPD/f t .
-

At the Southern Property Soundary (a) 0. 84 0.98 1.82
At a Point 8etween the Wells (b) 0.96 0.81 1,77
At Welt # 4 (c) 2.4 0. 73 3.13

(a) Approximately 0.5 miles from the proposed Lts well location.
(b) Approximately 1.5 miles from the proposed LES well location.
(c) Approximately 2.5 miles f rom the proposed LES welt location.

,

_
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2.6 METEOROLOGY

In this section, data characterizing the-meteorology (e.g.,
winds,-precipitation,---and temperature) for the-site of the LES
facility are presented along with discussions on severe storms,
ambient air quality, and the impact of local terrain features on
site meteorology.

2.6.1 _ ON-SITE METEOROLOGICAL CONDITIONS

'The meteorological conditions at the CEC have-been evaluated and
summarized in order to characterize the site climatology and
provide a' basis for-predicting the dispersion of gaseous
effluents. The primary source of.these data was the National

~

Oceanic and Atmospheric (NOAA) Local Climatological Data (LCD)
recorded at the Shreveport Regional-Airport National Weather
-Service (NWS) Station.approximately 45 mi west / southwest of the

-

site.- Observations taken- at the Shreveport NWS station represent
the most comprehensive set of meteorological data collected in
the vicinity _of.the site.' -In the following summary of
meteorological data from the Shreveport station (Reference 1),
averages are' based on a 30-year _ record (1951 to 1980), while-
extremes (which are based on a running average and, therefore,
updated; yearly).are based on a 36-year period of record ending in.
1988.

'( ) Use' of -the ~ Shreveport observations for a general description of'

the meteorological conditions at the ( ,C site and for predicting
the' dispersion of-gaseous effluents'was-deemed appropriate for a
number of-reasons. First, the intervening terrain between the
Shreveport station and the proposed site-ranges from level to
gently rolling.- Therefore, there are no significant
dissimilarities =in. elevation (such as. deep valleys or'large
hills),that would cause differing meteorological. conditions or
air quality' patterns.- Second,:both the Shreveport station _and
the CEC site are located far_from the Gul'f coast,-so-that neither1

is'affected by. local circulation features-(e.g., land-sea
~

breezes). Finally, the_ expert opinion of the meteorologist 1n
-charge:at the' Shreveport station concurred 1that the Shreveport-
data.could be considered representative of the meteorological-
conditions at the facility' location >(Reference 2).

Although the Shreveport metsorological data were considered
: representative of the conditicns at the CEC, the analysis of data-
| conducted ' to characterize' the meteorology _ of the site was not-
~ limited ta'the Shreveport data. Tt.e Louisiana State University.
Agriculty al Center 1 operates an observation station approximately-
-6 mi. southwest'of-theusite.in Homer, Louisiana. Daily
-observations;of. maximum and minimum temperatures, and total
precipitation are recorded at this1 station and. reported on a
monthly basis to the Shreveport station. A limited amount of
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these data was available and is presented, along with the
Shreveport data, in the appropriate following subsections. In
addition, wind speed and direction data collected from two
aviation weather stations in Monroe, Louisiana and El Dorado,
Arkansas were obtained in an effort to evaluate regional wind
flow patterns. The facility location is approximately at the
centroid of a triangle formed by the Shreveport, El Dorado, and
Monroe stations. Once again, a limited amount of data was
available from the aviation weather stations and is presented in
2.6.1.3 which describes wind flow at the proposed site.

Operators of the Shreveport station and the LSU Homer station
were contacted in order to determine any differences in data
quality assurance / quality control (QA/QC) procedures among the
four meteorological stations used to characterize the regional
climatology. The Shreveport station stated that NWS stations and
FAA stations (such as Monroe, Louisiana and El Dorado, Arkansas)
apply the same QA/QC procedures (Reference 3). The LSU
agricultural station reports that all data recorded there is sent
to the NWS where the data undergo the same QA/QC as NWS and FAA
data (Reference 4).
2.6.1.1 Temperature

The climate of Shreveport is transitional between the subtropical
humid climate prevalent to the south, and the continental
climates of the Great Plains and Middle West to the north.
During the winter, moderate to severe cold air masses move
through the area periodically. The summer months are quite warm,
with maximum temperatures exceeding 100 F about 10 days / year and
exceeding 95 F about 45 days / year (Reference 1).

Monthly average temperatures in Shreveport range from 46 F in
January to 83 F in July. Recorded extreme temperatures for the
36-year period of record (1952 to 1988) are 3 F in January 1962
and 107 F in August 1962. The average relative humidity is
rather high in all seasons (with percentages ranging
approximately from the mid-60's to mid-70's). Highest humidities
occur mainly during the early morning hours (Reference 1). For
the Shreveport data, the daily and monthly averages and extremes
of temperature, and the monthly averages of mean relative
humidity are listed in Tables 2.6-1 and 2.6-2, respectively.

Monthly average temperatures in Homer range from 45 F in January
to 81 P in July. Recorded extreme temperatures for the period of
record 1951 to 1980 are -l'F in January 1962 and 107 F in August
1951 (Reference 5).

Presented in Figure 2.6-1 is a comparison of monthly average
temperatures between Shreveport and Homer for the years 1951
through 1980. It can be seen that average monthly temperatures

2.6-2
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h in Shreveport are consistently higher than in Homer by up to 2 F.
This difference is indicative of an urban heat island effect
which is attributable to Shreveport, a city of 204,000
population.

2.6.1.2 Precipitation

The normal annual total rainfall in Shreveport is approximately
45 in, precipitation amounts are substantial from late autumn to
spring, and there is a summer /early-autumn minimum with monthly
averages less than 3 in, for August, September, and October.
Record maximum and minimum monthly totals are 14.67 in. for June
1986 and 0.00 in, for October 1963, respectively. The highest
24-hr. precipitation total for the 36-year period was 7.17 in,
for April 1953 (Reference 1). Table 2.6-3 lists the monthly
averages and extremes of precipitation for the Shreveport data.

The normal annual total of rainf all in Homer is approximately 51
in., about 13% greater than in Shreveport. A record maximum
monthly total of 13.95 in, occurred in August 1974 (Reference 5).
A comparison of monthly average precipitation between Shreveport
and Homer for the years 1951 through 1980 is presented in Figure
2.6-2. It can be seen that precipitation in Homer is greater
than in Shreveport in all months except October. The higher
precipitation in Homer is consistent with the rainfall gradient

G which extends across Northern Louisiana and is part of the
overall climatological patterns associated with the Gulf of
Mexico (Reference 6).

Snowfall in Shreveport averages less than 2 in./ year; measurable
amounts occur on an average of only once every other year and
many consecutive years may pass with no measurable snowfall. A
maximum monthly snowfall / ice pellets (for the 36-year periad) of
5.9 in. fell in January 1978. The maximum amount of snowfall / ice
pellets to fall in 24 hours was 5.6 in. for January 1982
(Reference 1). Table 2.6-4 lists the monthly averages and
maximums of snowfall /ico pellets.

2.6.1.3 Wind

Although the Homer station is located nearest to the site, no
wind data are collected at the Homer station. Wind data are
available, however, for the Shreveport NOAA station and the
Monroe and El Dorado FAA stations noted in 2.6.1. Refer to
Figure 2.6-3 for the relative locations of the Shreveport,
Monroe, El Dorado, and Homer stations with respect to the
proposed site. For the purposes of comparison between stations,
windspeed data in the following discussion has been adjusted to a
height of 10 m where necessary.

2.6-3
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The mean wind speed in Shreveport (for a 36-year period) is 9.0
mph. A maximum monthly average wind speed of 10.9 mph occurs in
March. A minimum monthly average wind speed of 7.4 mph occurs in
August. The fastest observed (1 min.) wind speed for the period
of record was 56 mph and occurred in April 1975. The peak gust
for the period was 69 mph and occurred in December 1987
(Reference 1).

The mean wind speed at El Dorado for a 5-year period (July 1949
to August 1954) is 7.0 mph. A maximum monthly average wind speed
of 9.2 mph occurs in January and March. The minimum monthly
average wind speed of 5.1 mph occurs in July.

The mean wind speed at Monroe for an 8-year period (January 1950
to December 1958) is 7.7 mph. The maximum monthly average wind
speed of 9.8 mph occurs in March. The minimum monthly average
wind speed of 5.8 mph occurs in August.

The lower annual average wind speeds noted above for El Dorado
and Monroe relative to Shreveport are consistent with an observed
annual average wind speed gradient which decreases roughly from
east to west across Northern Louisiana and which is depicted in
isopleth plots by Holzworth (Reference 7).

As a visual comparison of winds at all three meteorological
stations, windroses (i.e., joint frequencies of wind speed and
direction) based on 5 years of meteorological data at each site
are presented in Figures 2.6-4, 2.6-5, and 2.6-6. Although the
windroses are not based on the same 5-year period, they may be
used as a means of comparing winds at the three sites. Burton et
al. (Reference 8) indicate that a 5-year record of meteorological
data adequately reduces the variability in air dispersion
moceling results due to meteorological variability. The EPA has
used the results of Burton et al. in deciding that 5 years is an
adequate meteorological record length for use in air quality
models when the data have been recorded at an off-site location
(Reference 9). The stability of the joint frequency of wind
speed and direction over a 5-year period is demonstrated
specifically for Shreveport by comparing the windrose in
Figure 2.6-6 which is based on data from 1970 to 1974, with the
windrose in Figure 2.6-7, which is based on data from 1984 to
1988. The joint frequency distribution of wind speed, stability,
and direction for the later data set, which has been used in the
air dispersion modeling to assess the air quality impacts of the
facility, is presented in Table 2.6-5 (see 4.2.1.2 and 5.1).
Figure 2.6-4 shows the predominant wind in El Dorado to be from
the south, with strong components in the south-southeast,
southeast, and north-northeast. Similar to El Dorado, Arkansas,
the predominant wind in Shreveport, Louisiana, as indicated by
Figures 2.6-6 and 2.6-7, is out of the south, with strong
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O components in the south-southeast, southeast, and north. From
Figure 2.6-5, it appears that the winds in Monroe, Louisiana are
less focused with a_ predominant component out of the southeast
and strong components in the north and south directions. At all
three locations, wind blows weakly out of all points in the
northwest quadrant.

The windrones in Figures 2.6-4, 2.6-5, 2.6-6, 2.6-7, and the
information presented above clearly identify a discernable
difference in the long-term winds at Shreveport, El Dorado,-and
Monroe. Consequently, one can conclude that the long-term wind
patterns-in Shreveport are likely not precisely representative of
the winds in Homer, which is roughly at the centroid of the-
triangle formed by the three meteorological stations. Of what

'

consequence this difference in wind patterns is to assessing the
environmental impacts of the CEC facility, depends on the purpose
the ' analysis of winds serves in the impact assessment. It is
reasonably assumed that the wind data are most important in the
assessment of the air quality impacts of the facility.

The NRC Regulatory Guide 4.9, Sections 4.2.1.2 and 5.1-(Reference
10), requires that x/0 dispersion factors be used to assess the
environmental ef fects of normal. plant operations and facility
accidents.- In the absence of on-Olte meteorological data, the
analysis-may be conducted-using cata from 5-year National Weather
Service summaries, provided applicability of these data to theO proposed' site is established. The x/Q analysis has been
conducted using meteorological data from Shreveport collected
from 1984 to 1988 (the windrose in Figure 2.6-7 is based on these
data) and the air dispersion algorithms prescribed in Regulatory
Guide 1.111..(Reference 11). The purpose of this-section.of-the
report is to demonstrate _that the Shreveport data are

-sufficiently representative of the actual regional meteorological
conditions, and=for Homer in particular, for.the_ purposes of
assessing the air quality impacts of the. facility.

Assessment of the applicability of the Shreveport meteorological
data _ to the LES facility was conducted byJcomparing x/Q
-dispersion factors for the long-term' average impact of.emissionn
from the_ principle stacks at the facility using two sets of
meteorological. data. The first data set is the meteorological
data collected from 1984 to 1988 in Shreveport and used to do the
-actual x/Q analysis required for 4.2.1.2_and-5.1 of this report. .
The second-data set is a composite of meteorological data
collected in Shreveport from 1970'to 1974, in El Dorado frcm 1950
to 1954, and in Monroe from 1954 to 1958. It is hypothesized ]that such a composite data set may be equally or more+

representative: of the -long-term meteorological conditions in ,

!!!omer than data which are based solely on Shreveport
obse rvations , because Homer is at the centroid of the triangle
formed by three cities,- and because there are no unusual

;Q.(j 2.6-5
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geographic features near any of the three stations or Homer, such
that the meteorological conditions at any of these localities
might be significantly impacted by local geography. A slight
amount of the difference in the data, however, may be attributed
to varying degrees of the " urban heat island" of fect at each c;
the meteorological stations, since they are located in or near
cities of varying size. The impact of this effect on monthly
average temperatures is addressed in 2.6.1.1.

Annual average x/Q values for each of the two sets of
meteorological data were calculated using the Industrial Source
Complex Long Term (ISCLT) computer model. The ISCLT model is
part of EPA's UNAMAP family of models which are considered to be
EPA's preferred group of ai; models. It is a steady-state
Gaussian plume model which can be used to assess pollutant
concentrations from a wide variety of sources (Reference 9).
ISCLT may be used to estimate annual average ground level
concentrations in all directions out to a distance of 50 km from
the source of emissions.

The primary meteorological input to the ISCLT are summaries of
the observed joint frequency of wind speeds and directions for a
range of atmospheric stabilities, known as Stability Array (STAR)
data. Graphical representations of the Shreveport and composite
STAR data sets used in the ISCLT model are shown in Figures 2.6-7
and 2.6-8, respectively. Other meteorological data required by
the ISCLT model include annual average ambient air temperatures
and mixing heights for each stability class. As noted
previously, the Shreveport meteorological data used in the ISCLT
model are the same 1980 to 1984 data which were used in the
actual x/Q analysis in 4.2.1.2 and 5.1. The composite
meteorological data are based on STAR and other necessary data
contained in the Personal Computer Graphical Exposure Modeling
System (PCGEMS) which has been developed by the EPA as a database
and modeling system for the performance of exposure assessment
studies (Referenca 12). The composite data are essentially an
average of the ISCLT input parameters obtained from PCGEMS for
the three stations (Shreveport, Monroe, and El Dorado).

Other input parame'ters required by the ISCLT model include the
physical dimensions of the stack and characteristics of the stack
emissions. Options available in the ISCLT model include the use
of urban or rural dispersion coefficients and the inclusion of
building wake effects. The model was run in rural mode, and
building wake effects were not considered, because it was
determined that the CEC stacks met Good Engineering Practice
(GEP) criteria. Although ISCLT will calculate the impacts from
more than one source, only the emissions from a single stack were
modeled. This was done because the stacks and emissions from
each stack were assumed identical, and the stacks are located
within close proximity of each other; the three stacks should

2.6-6



_ _ _ _ _ _ - - _ _ - - _ _ _ _ _ _ _ _ - - - _ - - - _ _ - - - - - _ - - - - - - - - - - - - - -_

() have almost identical X/Q values at the receptor locations of
concern.

The ISCLT model was run for a polar receptor network comprised of
16 radials, one radial for every 22.5 degrees arc. Receptors
were located along each radial at 100 m intervals out to 2603 m
from the stack. The receptor network contained a total cf 416
receptors which encircled the stack. As in the actual x/Q
analysis, all receptors were assumed to be at the terrain
elevation of the stack base. Isopleths of the ground level x/Q
values for the Shreveport data and the composite data are
presented in Figures 2.6-9 and 2.6-10, respectively. Because the
predominant wind direction in both sets of data is from the
south, the highest ground level x/Q values are observed at
receptors locations along the north azimuth. Receptor X/Q values
along the north azimuth for each data set are plotted in Figure
2.6-11. From this graph it can be coen that a maximum ground

3level x/Q value of 0.63 (4g/m )/ (g/s) occurs 600 m from the stack
using the Shreveport data and a maximum value of

30.49 (pg/m )/ (g/s) occurs 600 m from the stack using the
composite data. This analysis indicates that the Shreveport data
provide slightly higher maximum x/Q values than the composite
data but at the same downwind location. The difference of 28%
between the maximum values obtained using ISCLT is well within
the factor-of-two accuracy which is typically associated with
Gaussian models (Reference 9). It may be concluded that a 5-yearO record of meteorological data from Shreveport is sufficiently
representative of the long-term meteorological conditions in
Homer for the purposes of assessing the impact of the LES
facility on local air quality.

2.6.1.4 Storms

Thunderstorms occur during every month but are most common in
spring and summer months. Thunderstorms occur an average of 55.7
days / year in Shreveport (based on a 36-year period of record).
The seasonal average rates are: 17.7 days in spring (March
through May); 21.5 days in summer (June through August); 9.8 days
in fall (September through November) ; and 6.7 days in winter
(December through February).

Severe local storms, including hailstorms, tornados, and local
windstorms have occurred over small areas in all seasons but are
most frequent during the spring months with a secondary peak from
late November through early January. Large damaging hailstorms
are infrequent, although hail as large as grapefruit fell in
March 1961, and baseball size hail fell in May 1974 and April
1975 (Reference 1). For the period 1950-1987, a total of 632
tornados have been reported in a 3 latitude by 3 longitude
square area surrounding the site (Reference 13). Tornados are
commonly classified by their intensities. The F-Scale

2.6-7
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classification of tornsdos as defined in Fujita (Reference 14) is
based on the appearance of damage which the tornado causes. The
definitions for the six classifications, F0 to FS, are listed in
Table 2.6-6. The breakdown of the intensity of the 632 tornados
is as follows:- 108 FO-class tornados; 256 F1-class tornados; 184
F2-class tornados; 74 F3-class tornados; 9 F4-class tornados; and

1 FS-class tornado (Reference 13). The number of tornado
occurrences is based on a data set assembled by the National
Severe Storm Forecast Center (NSSFC) in Kansas City, Missouri for
the period 1950 to 1987 (reported in Reference 13). Figure 2.6-12
shows the paths of F4- and F5-class tornados that occurred in >

Louisiana over the period 1880 to 1982 (Reference 15). Table
2.6-7 contains a narrative description of each of these tornados.
Based on thesa results, the paths of 8 F4-class tornados passed
near the LES site during the 102-year period. A comparison
between the number of F4-class tornados for the period 1880 to
1982 and for the period 1950 to 1987 is not possible, because the
length of record and the size of the area analyzed for the two
separate studies differ. A search for reported recent tornados
(post 1982) occurring in Claiborne Parish identified only one. A
complaint report filed with the Claiborne Parish Sheriff's
Department in Homer, Louisiana stated that a possible tornado was
sighted at approximately 12:45 a.m. on March 12, 1986, on Harmon
Road near Lake Claiborne. Damages to homes and mobile homes were
reported by residents. There also were reports of extensive tree
damage. No classification was given to the possible tornado in
this report.

Hurricanes are tropical storms that affect the Gulf and Atlentic
coasts of the United States. These storms obtain their energy
from ocean waters and consequently lose intensity following
. landfall. Claiborne Parish is located approximately 190 mi. from
the Gulf of Mexico; therefore, the intensities of hurricanos are
significantly reduced by the time they reach Northwest
Louisiana. As an example, Hurricane Debra made landfall in 1978
and continued its track over northern Louisiana in the month of
August. Annual extreme wind speeds in 1978 at Barksdale Air
Force Base (which is located approximately 40 mi. southwest of
the proposed site) were recorded in May rather than during
passage of the hurricane. This indicates that Hurricane Debra
wind speeds were not extreme when the storm reached northern
Louisiana (Reference 13). In general, tropical cyclones
dissipate considerably by the time they reach the northwest
portion of the state. Wind speeds may be high but are not
usually a destructive factor. However, associated heavy rainfall
can contribute to local flooding (Reference 1).
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2.6.2 EXISTING LEVELS -OF AIR POLLUTION AND THEIR EFFECTS ON
PLANT OPERATIONS

The area surrounding the CEC site is rural and undeveloped.
There is little industry which impacts the ambient air quality in
the region.. With the exception of the pollutants discussed
below, which are regulated by the State and Federal Government,
there were no monitoring data available for ambient air in the
vicinity of the site. Presented below, by pollutant, are
discussions of the existing levels of air pollution based on
monitoring in Northern Louisiana. Although normal operations at
the facility will not result in emissions of the pollutants
1isted below, the following discussion verifies that the air
quality in the region is very-good and should have no impact on
plant operations. Air emissions during site preparation and
plant construction could include particulate matter and other
pollutants; these potential emissions and their impacts are
addressed in-4.1.

Particulate Matter

Total Suspended Particulate - (TS P) measurements have been
collected by.the-Louisiana Department of Air Quality (LDAQ) at a ,

number of sites in Northern Louisiana. One of these stations,
the Claiborne Public Health Unit, is located in Homer. The

O annual geometric mean 24-hr. averago and'the highest recorded 24-
hr. average at the Homer station are plotted in Figure 2.6-13 for
the years 1984 to 1988. Also included in the figure, as a
potential indicator _of rural-background levels in Northwestern
Louisiana, are the measurements recorded over-the same time
period at the Keel Radio _ Station in Dixie, Louisiana, a small
town (population:<2,500) located approximately 15 mi. north of-
hreveport. The TSP' measurements were taken at the Homer andS

Dixie-stations over 24-hr. periods approximately every_6 days.
Note;that the standards are now based on particulate matter with
a diameter less than or equal to 10 microns (PMw). The PM is ag
small portion of the measured TSP; therefore, a direct comparison
of TSP measurements to current PM standards is valid only in
the sense that if TSP levels are $elow the PM standard, theng
PM levels will be much. lower than the standard.g

Comparing Figure 2.6-13 to the National Ambient Air Quality
Standards (NAAQS) in Table 2.6-8 shows that both the annual
average and short-term. primary standards for PM were notg
exLeededLin either Homer or Dixie over the 5-year period
examined. The only measured exceedance of any PM standard atg
either station was a single exceedance in Dixie in 1985 of the
short term secondary standard, i.e., 150 pg/m averaged over 243

hours. The annual mean 24-hr. average in both Homer and Dixie
appear relatively constant showing no decreasing or increasing
trends. The Homer annual average is consistently about 20%-s

( 2.6-9
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greater than the Dixie average. This is probably indicative of
the fact that Homer is slightly larger than Dixie and is t'ne
locus of a greater quantity of vehicle traffic. The annual
averages in both Homer and Dixie fall in the range between
average concentrations which are generally considered associated

3

with very clean air (20 pg/m g and those c.3)oncentrations generallyfound in urban areas (60 pg/m to 200 ug/m (Reference 16).

Sulfur Dioxide

There are two LDAQ air quality monitoring stations in Northern
Louisiana at which sulfur dioxide concentrations are measured.
One is located at the Shreveport Downtown Airport, and the other
is located at the airport in Monroe. Shreveport is a city with a
population of 206,000, while Monroe is somewhat smaller with a
population of 57,600. Sulfur dioxide concentrations are measured
continuously at both stations.

Monthly maximum hourly average sulfur dioxide concentrations are
plotted in Figure 2.6-14 over the 5-year record from 1984 to
1988. No trends in sulfur dioxide concentrations are discernable
from this plot. The plot also shows that over the 5-year period
no exceedances of the short-term primary NAAQS (a 24-hr. average
of 0.14 ppm) in either city were measured. None of the other
standards for sulfur dioxide listed in Table 2.6-8 were exceeded
during the 5-year period. Annual mean concentrations, which are
considerably less than the monthly maximums plotted in Figure
2.6-14, consistently fall in the 1 to 10 ppb range which has been
identified as the range of sulfur dioxide concentrations in the
" clean" troposphere (Reference 16).

In order to assess whether either or both of the sulfur dioxide
measurements from Shreveport and Homer cay be representative of
sulfur dioxide levels in Northern Louisiana in general,.and in
Homer specifically, statistical analysis was performed on the
data plotted in Figure 2.6-14. Correlation analysis showed the
maxima at both stations to be slightly correlated, with a
correlation coefficient equal to 0.30. The sample means, 0.0227
ppm in Monroe and .0199 ppm in Shreveport, were found not to be
statistically different (using a t-test at a confidence level of
0.99). It can be concluded that the sulfur dioxide levels
measured in Monroe and Shreveport are primarily due to sources
other than local, and that they are typical of the levels found
in other areas of Northern Louisiana, such as Homer, which are
not impacted by local sources.

Ozone

Ozone monitoring has been conducted oy LDAQ at the Keel Radio
Station in Dixie and at the airports in Monroe and Shreveport.
Ozone levels are monitored continuously at all three air quality

2.6-10
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-("'N( ,) stations. Monthly maximum hourly average ozone concentrations at
the three stations from 1981 to 1988 are plotted, where data are
available, in Figure 2.6-15; 1981 is the earliest that
measurements were taken at any of the three stations. The
complete, available record was plotted because an initial 5-year
plot showed some evidence of a slight worsening of ozone
concentrations over time. However, the 8-year plot does not
reinforce thin observation.

An indicated in Table 2.6-8, the NAAQS for ozone require that the
average number of times per year that a 1-hr. average of 0.12 ppm
is exceeded is no greater than 1. Between 1981 and 1988, a 1-hr.

,averago of 0.12 ppm was exceeded 4 times in Shreveport (July
1981, July 1982, August 1983, and August 1985), once in Monroe
(August 1985), and once in Dixie (July 1981). Such rates of
exceedance are well within an average of 1/ year. Background
levels of ozone in the " clean" troposphere vary from lows of
about 20 ppb in the fall to highs of about 80 ppb in the spring
(Reference 16). The concentrations measured in Northern

i Louisiana appear to be roughly 50% greater than these background
values. (

As was done with the sulfur dioxide measurements, statistical
comparisons were performed on the ozone data plotted in Figure
2.6-15. The analysis was limited to the data from 1984 to 1988, q

(~N) which is the last 5 years for which the data set is complete.
? ;m/ Strong correlation was found among the monthly maximums at all '

threa locations. For example, the correlation coefficicnt for
the Shreveport and Dixie data is 0.83. Such correlation is
expected considering that ozone formation is highly dependent on
climatic conditions. The sample means on the monthly maximums at
Dixie, Monroe, and Shreveport were found to be 0.0853 ppm, 0.0790
ppm and 0.0823 ppm, respectively. The difference in the means of
the differences of the monthly maxima for Dixie and Monroe only,
was found to be statistically significant at a confidence level
of 0.99. (T-testa were performed on the differences of the
monthly maximums becauee the data were shown to be strongly
correlated.) Dixie is near enough to Shreveport that ozone

' levels in Dixie are probably impacted by ozone formation over
Shreveport, the most urban of the three areas. Consequently, the
slightly lower ozone levels measured in Monroe are probably the
most representative of those found in Homer, which is less
urbanized than either Shreveport or Monroe and is not near any
urban conters as is Dixie.

1Lead '

The 1985 EPA Annual Statistics on Air Quality reports on 23
measurements of atmospheric lead concentrations taken inI Shreveport (Reference 17). The minimum, median, and maximum

3 3 3/ levels measurad were 0.03 pg/m , 0.10 pg/m , and 0.30 pg/m ,

2.6-11
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respectively. These levels are well below the NAAQS primary
3standard of a mean of 1.5 pg/m over any calendar quarter.

Current levels in Homer are likely even lower because Homer is
much less urbanized, and the number of cars presently using
leaded gasoline presumably is much smaller now than in 1985.

Nitrogen Dioxide

The 1985 EPA Annual Statistics on Air Quality include statistics
for measured 24-hr. averago concentrations of nitrogen dioxide in
Monroe and Shreveport (Reference 17). The geometric mean

3 3concentrations are 22.7 pg/m and 21.1 #g/m for Monroe and
Shreveport, respectively. The maximum measured 24-hr. averages

3 3were 57 pg/m and 54 pg/m for Monroe and Shr -mort,
respectively. The means are well within the "3.ws primary

3standard of an annual mean concentration of 100 pg/m . Similar
nitrogen dioxide levels are likely found in Homer.

2.6.3 THE IMPACT OF THE LOCAL TERRAIN AND LARGE LAKES AND
OTHER BODIES OF WATER ON METECROLOGICAL CONDITIONS

Local terrain in the form 7f hills, valleis, and large water
bodies can have a significant impact on the meteorological

F conditions. In the vicinity of the facility, the cerrain can be
3 described as ranging from flat to gently rolling. This terrain

will not cause significant impacts on meteorological conditions
such as channeling of wind flows, development of drainage winds,
and orographic precipitation.

Locatad approximately 4 mi south of the CEC facility is Lake
Claiborne. Due to its size (approximately 5,800 acres), this
laks could impact the local meteorological conditions by
increasing the moisture content in the local atmosphere. The
result could be increased formation of fog in low lying areas and
increases in the amount of precipitation relative to the
Shreveport area. However, as discussed in 2.6.2.3, the greater
amount of precipitation observed in Homer relative to Shreveport
is likely primarily due to the more regional climatological
variations associated with the Gulf of Mexico. It is also
unlikely that the lake is large enough to be responsible for the
development of local circulation patterns (lake breezes) that
could impact the facility because of the distance and the

jforested regions between the lake and the LES facility,

t
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Ttie 2.5-1 !

CEC Facility ClimetalacicC Smmunty--Twswrat re (T)*

St w xt Ntaccole:ical Ca*a

!
F

Daily (b) .mily (b) Record Year (b) Recortl Year (b) i

Meth Nxims Minim m Pkethly (t) Highest (b) Occurred kust (b) Occu red [

i.

January 55.8 36.2 46.0 54 19T2 3 1%2 I

Fabruary 60.6 39.0 7).8 89 1966 12 1975 I

starch 68.1 4LB 57.0 92 1974 20 1980 A-

3,pril 76.7 54.6 65.7 94 1%7 31 1%7 I
'

Ny 33.5 62.4 73.0 95 1977 42 1%0
,

June 90.1 69.4 79.5 101 1983 52 1977 ;

July 93.3 72.5 82.9 1% 1980 58 1972

Awnst 93.2 71.5 82.4 137 1%2 54 1986
Septender 87.7 M.5 77.1 103 12 42 1984
Octater 75.9 54.5 %.7 97 1954 31 1980
Noverkar %.8 44.5 55.7 28 1984 16 1976
TWer 59.2 M.2 48.7 64 1955 6 IM3
Year 76.2 54.6 65.4 107 1%2 3 1%2.

(a) (Reference 1)
(b) Based on a 3t-year record.
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Table 2.6-2

CEC Facility i

Climatolc4ical Summary--Fog / Humidity"

phrever> ort Meteorological Data

- -

Mean Number of Days Men Relativea

i Month of Heavy fog'' Hui.:Adity"
..

January 3.5 72*

February 2.2 69
March 1.4 67
April 1.2 70
May 0.8 73
June 0.5 73,

July 0.3 72
August 0.5 71
September' 1.1 73 r

October 2.4 71
November 2.8 73

a- December 2.9 74
'

Year' 19,4 71

"(Reference 1)
'' Based on a 36-year record.
" Computed by arithrnetically averaging 00, 06, 12, and 18 LST
humidity readings.
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Table 2.6-3 i

(TC Yacility Climatolocical Summmerv-Ftw-iritatice ibl*
|

Shreveart %teelue:ical Letaa

5comal' halmus' Year' Miniard" Tenr* huimm' Year' t

Mmth nrthly M ethly &nzrred Mmthly occurred 24-Hour . Occurred

:
; %nuary 4.02 10.09 1974 0.~17 1971 3.13 1979 '
'

February 3.46 8.57 1983 0.90 1954 3.53 1%5
brch 3.77 7.23 1%9 0.56 1966 3.63 1979
April 4.71 11.19 1957 0.43 1987 7.17 1953
May 4.7 11.78 1%7 0.42 1988 5.27 1973,

' hoe 3.54 14.67 1986 0.13 1988 7.06 1986
'; Aly 3.56 9.46 1972 0.15 1%4 4.30 1972

j August 2.52 6.83 1955 0.35 1985 4.64 1955 i
S ptemter 3.29 9.59 1%8 0.17 1956 5.39 1%1 '

October 2.63 12.05 1984 0.00 1963 3.88 1957
I Noveder 3.77 10.81 1987 0.71 1967 6.51 1987
i tereter 3.87 10 1982 0.59 1931 3.35 1%5

lear 43.44 14.67 1986 0.00 1%3 7.17 1953

*(Reference 1)
| % sed on a 36 year 6 W . -
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T dle 7.6-4

CEC Facility

elimatclazical surmart-Sotv/51eet (te1*
R.revepert &teerula:ical teta

Ecriuml* halm d Teas' PL*wi=# Year'
h th .h tbly nxthly occurred 244 bur occurred

|

Jeuary 0.3 5.9 1978 5.6 IW1,

February 0.2 4.40 - 1995 4.4 1965
,

mrch 0.1 4 1%5 4.0 1%5
Anil 0 0.3 1987 0.3 1987 .

%y 0 0 54 0.0 E1 !,

June O G BR 0.0 RA>

July 0 0 NA 0.0 BA

Atapst 0 0 NA 0.0 54 .

S*ttester 0 0 NA 0.0 En j
0: trier 0 0 EA 0.0 WE

'

kventer 0 1.3 1%0 1.3 1980 :

Decender 0.1 5.4 1983 5.4 1983 !

Tear 0.6 5.9 1978 5.6 1982 l

1.

EA = P.t A;plicable

"(Eeference 1)
M ce a 36 year record. f
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intle 2.6 5

Joint f rewenev DistritNtion ef Wirvi $need nevf Direction by SteMilty CtMa
f or $hr evepor t L CD S t a t i on (1934 t o 198B)

Wind $ peed Category Midpoints at enemometer Height (20 f th m/s
Wind
$ector 1.5 2.5 4.3 6.8 - 9.5 12.5

Stebit(tv Ctess A p

N 0.001443 0.003151 0.002215 0.000000 0.000000 0.000000
Nht 0.000705 0.001644 0.001279 0.000000 0.000000 0.000000
ht 0.000708 0.001649 0.001233 0.000000 0.000000 0.000000
(Nt 0.000669' O.001575 0.000936 0.000000 0.000000 0.000000
t 0.001240- 0.002466 0.001758 0.000000 0.000000 0.000000
(St 0.001064 0.002100 0.001324 0.000000 0.000000 0.000000
51 0.001201 0.002922 0.001667- 0.000000 0.000000 0.000000
S$t 0.001146 0.002169 0.001553 0.000000- 0.000000 0.000000
S 0.001965 0.004247 0.003562 0.000000 0.000000 0.000000
StW 0.000940 0.002009 0.001758 0.000000 0.000000 0.000000
$W |0.001064 0.002329 0.002283 0.000000 0.000000 0.000000
W S.001266 0.002648 0.001781 0.000000 0.000000 0.000000
WNW 0.voito3 0.002443 0.001781 0.000000 0.000000 0.000000
NW 0.000770 0.GG1370 0.000662 0.000000 0.W00000 0.000000

- NNW 0.000708 0.001849- 0.001050 0.000000 0.000000 -0.000000
NW 0.000767 0.001530 0.000936 0.000000 0.000000 0.000000

Stability Class i

N 0.001443 0.003151 0.002215 -0.000000 0.000000 0.001000
kNL 0.000705 0.001644 0.001279 0.000000 0.000000 0.000000
NE 0.000708 0.001B49 0.001233 0.000000 0.000000 0.000000
(NE 0.000669 0.001575 0.005;,6 0.000000 0.000000 0.00000d
t 0.001240 0.002466 0.001758 0.000000 0.000000 0.000000
tti - 0.001084 0.002100 0.001324 0.000000 0.00?300 0.000000
St 0.001201 0.002922 0.001667 0.000000 0.000000 ' O 000000
551 0.001146 0.002169 0.001553 0.000000 0.000000 0.000000
$- 0.001965 0.004247 0.003$62 0.000000 0.000000 0.000000
SSW 0.000940 0.002009 0.001758 0.000000 0.000000 0.000000
SW -. 0.001064 0.002329 0.002283 0.000000 : 0.000000 0.000000
W 0.001266 0.002648 0.001781 0.000000 0.on0000 0.000000
WWW - -0.001263 0.002443 0.001781 0.000000 0.000000 0.000000
NW 0.000770 0.001370 0.000662 0.000000 0.000000 0.000000
NNW 0.000708 0.001849 0.001050 0.000000 0.000000 0.000000
WW- 0.000767 0.001530 0.000936 0.000000 0.000000 0.000000

t
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f ebte 2.6 5 (continued)

4 Joint Precuency Distribution of Vind $need and Direction by Stability Class
I f or threveoort LCD station (10B4 to 1988)

|

Wind Speed Category Midpoints at Anettometer Height (20 f t), m/s'
Wind
Sector 1.5 2.5 4.3 6.8 9.5 12.5

:

11g>11.ityetessC
a.

4 0.000511 0.003196 0.007671 0.000776 0.000000 0.000000
NNE 0.000261 0.001393 0.003151 0.000411 0.000000 0.000000
NE 0.000294 0.001735 0.003196 0.000411 0.000000 0.000000,

'
INC 0.000197 0.001256 0.002648 0.000274 0.000000 0.000000
t 0.000500 0.002306 0,005228 0.000297 0.000000 0.000000
(SE 0.000438 0.002443 0.004269 0.000457 0.000046 0.000000
st 0.000689 0.002968 0.006256 0.000639 0.000000 0.000000
ESE 0.000566 0.002420 0.005411 0.000936 0.000000 0.000000
5 0.000666 0.005046 0.011530 0.002192 0.000068 0.000023

- S5y 0.000434 0.002146 0.004498 0.000662 0.000000 0.000000
$W 0.000415 0.002717 0.004886 0.000639 0.000023 0.000000
W 0.000636 0.002671 0.004977 0.000616 0.000023 0.000000
WNW 0.000323 0.001781 0.003562' O.000639 0,000000 0.000000

! NW 0.000411 0.001142 0.002443 0.000342 0.000046 0.000000
NNw 0.000211 0.001393 0.003516 0.000616 0.000023 0.000000
NW 0.000208 0.001370 0.003744 0.000502 0.000000 0.000000

stability Class 0

N 0.001621 0.007900 0.018562 0.012648 0.001210 0.000023
NNE 0.000917 0.005205 0.011621 0.004452 0.000342 0.000023
NE 0.000750 0.003973 0.009018 0.003356 0.000023 0.000000
ENE 0.000820 0.004452 0.009429 0.002968 0.000046 0.000000,

E 0.001259 0.006712 0.010548 0.002717 0.000091 0.000000
ESE ' O.001319 0.007877 0.008196 0.001B49 0.000091 0.000046
$E 0.002324 0.010320 0.017123 - 0.006233 0.000274 0.000023
$$E 0.001594 0.007352 0.020046 0.009292 0.000708 0.000137
5 0,001871 0.010548 0.030365 0.024612 0.001735 0.000114
$$W- 0.000607 0.003516' 0,008744 0.004817 0.000320 0.000000-
SW 0.000770 0.003653 0.006301 0.004110 0.000137 0.000000
W 0.000661 0.002763 0.003653 0.0028$4 0.000320 0.000091<-

WNV 0.000398 0.002626 0.003858 0.004110 0.000571~ 0.000068
NW - 0.000475 0.002123 0.005662 0.005388 0.000571 0.000365
NNw G.000587 0.003037 0.008219 0.011119 - 0,001575 0.000183
NW 0.000512' O.002511 0.007100' .0.008014 0.000776 0.000091

.
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Joint FreMneY Distritation of Vind $need eM Direction tv Stability Cless

for Strevencet LCD $tet ton (1984 to 1968)

_

Wind Speed Category Midpoints at Anemoneter height (20 ft), m/s
Wind
$tstor 1.5 2.5 4.3 6.8 9.5 12.5

$tability ttess t

N 0.000000 0.003630 0.006416 0.000000 0.000000 0.000000
NNE 0.000000 0.002397 0.003174 0.000000 0.000000 0.000000
ht 0.000000 0.001941 0.002443 0.000000 0.000000 0.000000
int 0.000000 0.002032 0.003470 0.000000 0.000000 0.000000
t 0.000000 0.0D4863 0.003014 0.000000 0.000000 0.000000 '

($t 0.000000 0.005708 0.001644 0.000000 0.000000 0.000000
SE 0.000000 0.009178 0.002945 0.000000 0.000000 0.000000
sst 0.000000 0.007489 0.004540 0.000000 0.000000 0.000000
1 0.000000 0.010571 0.012123 9.000000 0.000000 0.000000
ssW 0.000000 0.003217 0.003973 d.000000 0.000000 0.000000
SW 0.000000 0.002945 0.002100 0.000000 0.000000 0.000000
W 0.000000 0.002763 0.001416 0.000000 0.000000 0.000000
WNW 0.000000 0.002T'5 0.002237 0.000000 0.000000 0.000000
kW - 0.000000 0.001644 - 0.004406 0.000000 0.000000 0.000000
NNW 0.000000 0.001712 0.00554d 0.000000 0.00W000 0.000000
NW 0.000000 0.001164 0.003425 0.000000 0.000000 0.000000

StabilityClo$g,[

N 0.005055 0.006735 0.000000 0.000000 0.000000 0.000000
NNr 0.003185 0.004338 0.000000 0.000000 0.000000 0.000000
NE 0.002561 0.002123 0.000000 0.000000 0.000000 0.000000
(Nt 0.002452 0.003470 0.000000 0.000000 0.000000 0.000000
t 0.005227 0.005753 0.000000 0.000000 0.000000 0.000000
Ett 0.012060 0.006963 0.000000 0.000000 0.000000 0.000000
St 0.018176 0.008995 0.000000 0.000000 0.000000 0.000000
$st 0.016851 0.008950 0.000000 0.000000 0.000000 0.000000
$ 0.016726 0.017854 0.000000 0.000000. 0.000000 0.000000
$sV 0.007206 0.007100 0.000000 0.000000 0.000000 0.000000
SV 0.005938 0.00$000 0.000000 0.000000 0.000000 0.000000
W 0.016209 0.006781- - 0.000000 0.000000 0.000000- 0.000000-
WNW 0.02G(o4 0.009018 0.000000 0.000000 0.000000 0.000000
NW 0.007476 0.006096 0.000000 0.000000 0.000000 0.000000
NNW 0.002597 0.004977 0.000000 0.000000 0.000000 0.000000 $,

NW 0.001744 0.001941 0.000000 0.000000' O.000000 0.000000

t
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fable 2.6 6

fScaleflessificationoffornap
Based on sonenrance of r,amane

!-

(FC) LlGHT DAMAGE + 40 72 pph

this speed range corresponds to Beaufort 9 through 11. Some damage
j

chinreys of TV antennae occurs; branches broken of f trees; shallow- '

rooted trees pushed over; old trees with hottow insides break or
fa||; sign boards are damaged.

(ft) MODERAf t DAMAGE 73112 n@

73 aph is the beginning of hurricane wind speed of Beaufort 12.
Surf aces of roof s peeled of f; windows broken; trailer he ses are
; m hed or overturned; trees on soft ground are uprooted; some trees
snapped; moving autos pushed off road.

(F2) CON $1DERABLE DAMAGE " 113 157 poh

Roofs torn off of frame houses, leaving strong upright walle
standing; week structures or outbuildings are demolished; traiter
houses are demolished; railroad boncars are pushed over; large trees
snapped or uprooted; light *0bject missiles generated; cars blown of f
highway; block structures and wall badly damaged.

.

(F3) SEVtPE DAMAGE " 158 206 pph

Roofs and sue walls torn of f well constructed f rame houses; some
rural buildings concletely demoished or flattened; trains overturned;
steet frame hanger warehouse type structures torn; cars (ifted off
the ground and may rott some distance; most trees in a forest
uprooted, snapped or leveld; block structures often leveled.

(f4) DEVA $fAtlNG DAMAGE " 207 260 noh .

Well constructed frame houses leveled, leaving pites of debels;
structures with week foundations (ifted, torn, and blown off some
distance; trees debarked by small flying debris; sandy soll eroded
and gravel flies in high winds; cars thrown some distance er r3|ted
considerable distance, finally to disintegrate; large missiles
generated.

(F5) INCREDIBLE DAMAGE + 261 318 nrh

Strong frame houses (ifted clear off foundation and carried

considerable distance to disintegrate; steet* reinforced concrete
structures badly damaged; automobile * sited missiles fly distances of
100 yards or nere; trees debarked conpletety; incredible phenomena
can occur.

*(Reference 12)

,
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Table 2.6-7

Descriptions of Violent Tornados (F-Scale Clsssification 4 & 5)
That Mave Occurred in the Victetty of the CEC Site

C-rirw the Period 1W-19?.2 iel

Path ~ Path
th Data Time tength Width Dead letjured Class Description

(b)

199 May 13, 1908 1730 25 ei 600 yd 40 TSO F4 From SE of Oil City, Cadh
Parish, this tornede moved to the
kE and struck two te=ns, Giltiara, |
Catsb Parish and Sotif*;er, Sossier
Parish. 40 of the 49 death
occurred at Gitties, as dozens
of saatt homes were leveted. Mty

2 homes in the t e remained,

i teright, tmst most of those teweted
| were of poor construction.

434 narch 30,1933 1630 20 mi 500 yd 7 40 F4 The f m net first touched down just u

of Mat t Stasmit, med River Parish, erw$
moved E and EmE across 8ienwitte
Parish. 5 eines BE of matt Sumit a
smalt house eens coupletely swept away,
and 5 peopte were kitted. Many other
buildings were leveted along the path,
edisch ended W of Jonesboro, Jackson
Perish. Damage totalled about

$60,000.

437 May 1, 1933 1600 6 mi 800 ye 23 400 F4 This rather short path tornado wama m
Iarge and intense. Touching dcnas 4
stiles Llw of Minden, Webster Parish,
the tornado moved buE through that
to c virtuelt y teweli w; it. 500
homes were damaged to some degree, and
pecterty damage was estimated at
$1,250,000. Scores of homes were
teveled, and rwvy were swept cospletely
away.

g
. . . _ _ _ . _ _ _ _ . . . . .

- . .- .. - - -
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- - .- -. - .

.



- _.

\
Jv

Table 2.6-7 (Continued)

Path Path
murter Date time Length Wrath Dead Injured Class Description

438 May 1, 1933 1700 5 mi 800 yd 6 50 F4 As with the previous evrett, this
torna&J was on the grotsd only a short
tise but was very Iarge. Iouthing
down WSW of Arcadia, the tornado aowed

7 to the hE and passed along the a edge
i of Arcadia.- Movirg from Sienville to

Claiborne Parish, the fisvwl dissi-
pated. 60 bones were destroyed, with
most of them beirs teveled. 98 other
homes were damaged, and tne total toss
was $200,000. A site further to the
SE, and Arcadia would li6ety have
rmted Minden, in the previous
everit.

477 April 16, 1939 1355 5 mi 200 yd 8 37 F4 This tornado touched &wn su of Maynes-

wit te, bebster Parish, and pr. sed along
the edge of town, destreying 37 bones.
People died in a few smatt houses which
were con 5>tetely swept away. Damage
totalted S 3 ,000.

566 Dececeer 31, 1947 1600 60 mi 400 yd 18 220 F4 Towhing down to miles N af snreveport,
this tornado moved to the mE and EhE
across Sossier, Webster, and Claiborne
Farishes before dissipating 5 of El
Dorado. Arkansas. Names were teveled
in many smat t corsmanities, but the

. worst init was Cotton vat tey, Webster

Parish, =6ere 14 of the deaths occurred
and sest of t h 51,500,000 d mage was
&ne. 2/3 of tM buildings in Cotton
Vattey were damaged or destrcyed. 2

. people died near Maymvit te, where 20
injuries and 5450,000 in daange
occurred. Other d=eths were at Lake
teton ard Dykesvit te.

_ _ _ _ _ _ _ . _
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1 TABLE 2.6-TECmtinued)

Path Path
str6er Date Time Length Width Dead Injured Ctess Descriptiert

601 February 12, 1950 1100 103 mi 400 yd 23 100 F4 Touchduwn occurred 3 miles SE of Center,
Shelby Co. ard moved hE, creasing into
Louisiana near Logansport, Desoto
Parish. Continuing to the WE the
tornae passed SE and E of Shrewport,
passing out of Louisiana and into Arkansas
about 7 miles WW cf Mayneswitte. The

weak f tsnel skimed across Cotts@ia Co.
and lifted near Mt. Rotty. Or.e of
many strong tornadoes in this area on
this day, people were kitted at various
points along the path in Louisiana.
.3 deaths occurred near pastan, Temas
across the river from Logansport.
Saw mitts and frame houses were teveted
att along the path, with $250,000
damage at Stack A8" near Shreveport.
6 airmen died ars. .S were injured as
the AF8 depot was destroyed. 8 people
aied in Desoto Parish, near Grand
Cane. 4 peopted died near Stigo, Bossier
Parish, and 2 people died in the Mood's.,

) Quarter area en the edge of Shreveport
the patte was not contintsaus.

945 Dece-6er 3,1973 0150 8 mi 400 yd 2 266 F4 This tornado touched down just across the
'

Red River from Veteran's park, after which
! ' it moved to the IFE, passing through the

city of Gossier City, Sossier Co. Schoots,
homes, buriness ar=1 apartments were

oevastatec. 75 homes and 51 businesses
were listed as destroyed, tatt hundreds
of others were badly daanged. Estimates of
tosses ran frem 525,000,000 to
$100,000,000.

(a) Informatim taken directly from: Grarutis (1984).
(b) Refer to Figure 2.6-12 (also from Grazutis 1984) for the path rumbers of these tornados.

!
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iABLt 2.6.8

8 Afl0NAL An'8. TNT AIR CUAt tif $f ANDARDS (k AAQS)i

$tandard Averaging
Po|Lutant (vg/m3) fime

FM 10 (a) 150 24 hour
50 Annual

sulfur otraice 1,300 3 hour
165 24 hour

80 Annuat

Ozone 235 (0.12 m m) 1 hour

Lead 1.$ 3 months

Nitrogen Oloride 100 Annual

(a) Particulate witter with an aerodynamic diameter 'est
than or couel to a nominal 10 micrometers.
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2.7 ECOLOGY

This section describes the terrestrial and aquatic communities of
the CEC site. This section is intended to provide a baseline
characterization of the site's ecology prior to any disturbances
associated with construction or operation of the LES facility.
Prior environmental disturbances (e.g., timbering) not associated
with the facility and their effect on the site ecology are
considered when describing the baseline condition. The baseline
conditions described are those that existed at the LES site after
the extensive clearcutting, which occurred in the spring and
early summer of 1990.

For each major community at the CEC site, the plant and animal
species that comprise that community are identified and their
distribution and relative abundance are discussed. Based on this
initial inventory of species, those species that are regarded as
important are identified.- As defined in U.S. Nuclear Regulatory-

Commission (NRC) Regulatory Guide 4.9 (Reference 1), important
species are those for which a specific causal link can be
identified between the enrichment facility and the species, and
for which one or more of the following criteria apply:

1) the species is commercially or recreationally valuable;
2) the species is threatened or endangered (as defined in

(~ the Endangered Species Act of 1973, as amended (P.L. 93-
\ 205]);

3) the species affects the well-being of some important
species within criteria 1 or 2; or

-

4)- the species is critical to the structure and function of
the ecological system or is a biological indicator of
radionuclides in the environment (Reference 1) . .

Once important species have been identified, their
interrelationship with the environment (functional ecology) La
described. To the extent possible, these descriptions include
discussions of the species' habitat requirements,- life history,
and population dynamics. Also, as part of the evaluation of'
important species at the site, preexisting environmental stresses

- which may have impacted the ecological integrity of the site and'
affected important species are identified.

The discussion of the terrestrial and aquatic communities at the
LES site is divided into three major sections: 2.7.1 discusses
the terrestrial plant communities at the site: 2.7.2 discusses
the terrestrial wildlife communities at the site; and, 2.7.3
discusses the aquatic communities at the site.

2.7-1

%
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2.7.1 TERRESTRIAL ECOLOGY: PLANT COMMUNITIES

The LES site lies in the Lower Loam Hills Region of the Hilly
Coastal Plain Physiographic Province (Reference 2). This Region
was at one time covered primarily by mixed pine and hardwoou
forests. However, forestry and agricultural practices have
changed the vegetative communities of the Region. Currently,
pines (primarily loblolly (Pinus taeda) and short leaf (Pinus
calustris) pine) are the dominant species on most forested upland
sites within the Region, although some areas still reflect the
mixed pine-hardwood forest structure characteristic of the
original plant communities in the Region. Alluvial forests
dominated by mixed hardwood species occur in the bottomlands
along the many small drainage ways and streams that dissect the
Region.

2.7.1.1 ElADt Communities at the LES Site

The plant communities at the LES site generally reflect the range
of plant communities within the Lower Loam Hills Region of
Louisiana. Ac part of the botanical investigation conducted on
the CEC site property in June 1990, five distinct plant
communities were identified. These are (listed in order of their
prevalence at the CEC site):

1) upland mixed forest--recent harvest
2) upland mixed forest--several years since harvest
3) upland forest--pine dominated
4) upland mixed forest--mature
5) bottomland hardwood forest

A map of the terrestrial plant communities at the site is
presented in Figure 2.7-1. Each of these communities is
described below with respect to its distribution and prevalence
at the site and species composition. The relative abundance of
the different plant species within eacn community also is noted.
The following qualitative terms are used to describe the relative
abundance of plant species on the site:

Dominant: the most prevalent species within a given vegetative
community based on considerations of biomass
(qualJtatively determined by number and size of
individuals). A community may have one or more
dominant species or no dominant species.

Common: a species that has a high probability of being noted
at any random point within a specific vegetative
community.

Moderate: a species that may or may not be in viev: at any
random poit.t but that may be located with a limited
amount of searching.

2.7-2
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.

Scattered: ' a species that occurs only a few times-within
- a-given vegetative' community or a species that
is abundant.in only one or two localized
areas.

The following discussion of the plant communities at the LES site
'

is based primarily on the' site-specific survey conducted.

2.7.1.1.1 Upland Mixod Forest--Recent Harvest
,

" wently harvested upland mixed forest is-the dominant vegetative
community on the CEC site, occupying approximately 61% or 271
acres of = the' total land area of the LES site. Most of this area
was clearcut during late winter through early summer in 1990. As
- can be seen-fron Figure 2.7-1,_the majority of the recently-

harvested area lies west of Parish Road 39, dominating the entire
western half of the LES property. The: remaining portion lies
east of Lake Avalyn..

A considerable amount:of slashicovers the area througn which
numerous sp e es of_ herbaceous plants occur. . Many.of these
species are .avaders such~as panic grass _(Dichanthelium sn.),
-dogfennel-(Eucatorium caoillifoliqm)., fireweed (Erechtites
hieracifolia), partridge pea _(Cassia so. ):,- tick trefoil
(Desmodium so. ) , dewberry - and blackberry - (Rubus so ) , grape

/"'T (Vitis so.), doveweed (croton cacitatus), and lespedezca
(/ =(Lesoedezea so.).

Young woody plants also_ occur in.the recently clearcut area..
:Among these:are sassafras-(Sassafras albidum), sweetgum
-(Liauidambar styraciflua), winged sumac (Rhus canallina),
persimmon (Diosovros virainiana), and, loblolly pine. In-

'

- addition,-.several species of oaks (ouercus son.), white ash-
.

(Fraxinus americana) ,- red' maple; ( Acer rubrum) , . andr other woody ~ "

species have-developed sprouts: f rom : existing 1 root systems'.-

Thero~are>also some' scattered w- dy species'left1 uncut, primarily
saplings-such as sweetgum, red maple 1and black gum'(Eypn
pylvatica).

*
Table 2.7-1-lists the plant species present '.n the'recently-

harvested -upland ' mixed forest at- the site. - The-relative
abundance of~each species also is noted.'

. 2 . 7 .1'.1. 2 Upland Mixed Forest--Several Years Since-Harvest

-Previously harvested-upland mixed forest. occupies approximately_
,

17% or 75 acres- of .the total land area of :the LES property. As-
;can: be 'seen fromEFigure 2.7-1,: all- of *: 0 formerly' harvested

upland mixed forest' lies east of perid5 dead'39 and occurs
!primarily south _and--east of Lake-Avulyn.. Most-of thisJarea

probably was harvested Laround 1980 or earlier, but some may have() : beenLharvested'as recently as .185. Vegetation in the older cut.

2.7-3
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areas is dominated by sweetgum and loblolly pine. Vegetation in
the younger cut areas is dense and comprised of a variety of
woody and herbaceous species. A few small logging roads and
small clearings also exist in the area. The plant communities
associated with these areas differ slightly from those in the
forested areas.

Table 2.7-2 lists the plant species present in the formerly
harvested upland mixed forest at the site and along the roadsides
and in clearings of this area. The relative abundance of each
species also is noted.

2.7.1.1.3 Upland Forest--Pine Dominated

Pine-dominated upland forest occupies approximately 16% or 70
acres of the total land area of the LES property. The pine-
dominated upland forest occurs east of Parish Road 39 and west
and north of Lake Avalyn (see Figure 2.7-1). Loblolly pino is
the dominant species in this area. The hardfood species present
in the mixed upland forests of the site also occur here, but in
much smaller numbers. There are several small clearings within
the pine-dominated forests that are dominated by herbaceous
plants.

Table 2.7-3 lists the plant species present in the upland pine
forest at the site and their abundance.

2.7.1.1.4 Upland Mixed Forest--Mature

Mature upland mixed forest occupies approximately 4% or 18 acres
of the total land area of the site. It is not known if this area
is to be timbered in the near future. This thin strip of forest
occurs near the western border of the CEC site (see Figure 2.7-1)
and represents the most mature stand of timber on the CEC site.
Loblolly pine, southern red oak (Ouercus falcata), and red maple
dominate the overstory, with white oak (Ouerc,gs alba), black
gum, and water oak (Ouercus niorg) also occurcing frequently.
The'understory of this forest is much sparser tean in the mixed
forests that were harvested within the last 10 years (discussed
above).

Table 2.7-4 lists the plant species present in the mature mixed
upland forest at the LES property and thei abundance.

2.7.1.1.5 Bottomland Hardwood Forest,

Bottomland hardwood forests are the lesst prevalent plant
community on the site, occupying approximately 2% or 9 acres of
the total site area. These forests are limited primar:l/ to
small arecs adjacent to Lake Avalyn and the small on-site pond.
Narrow bands of bottomiend hardwoods also line the largar
drainages at thu site but were not mapped gr an their relatively

2.7-4
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(
( small size compared to the those bottomland areas near Lake

Avalyn-and the small pond.

Bottomland hardwood forests include all' forested areas subject to
inundation by floodwater for up to three months each year.
Consequently, plant species that are adaptable to wet
environments predominate the plant community. Common trees of
the bottomland forest at the site are red maple, sweetgum,
blackgum, common alder ( Alnus serrulata), and blue beech
(Carninus caroliniana). Common herbaceous species include
partridge berry, lady fern ( Athyrium filix-femina) , false nettle
(Boehmeria ev_lindrica), and poison ivy (Rhus toxicodendrgn).

_

Table 2.7-5 lists the plant species present in the bottomland
hardwood forests at the LES property and their abundance. -

2.7.1.2 Identification of Important Soecies

The LES property contains a number of commercially valuable
timber species. CommerciaAly va;uable species are considered
important species under the de',ic.itions of NRC Regulatory Guide
4.9. The timber species that occur most frequently on the CEC
site (i.e., those identified in the previous section as being
dominant or common) are listed in Table 2.7-6. These species are
selected as important species for the site (Reference 1).

(Qs,j No other plan -ecies acs . elected as important species for the
CEC site. Baueo on communications with the U.S. Fish and
Wildlife Servine gReference 3) and the Louisiana Natural Heritage
Program (Referenca 4), no federally endangered or threatened
plant species occur on or near the LES property. Several State
rare plant species have been documented within a 15-mi radius of
Homer, Louisian' and could be present at the site, although they
were not documented during the site botanical survey conducted in
June 1990. These species are listed in Table 2.7-7 along with
their State ranking assigned by the Louisiana National Heritage
Program. H0wevet, because those species are not endangered or
threatened, as defined under the Endangered Species Act, and do
not meet any of the other criteria of important species as
defined in NRC Regulatory Guide 4.9, they are not selected as
important species for the CEC site (Reference 1).

2.7.1.3 L eexistina Environmental Stresses

Prooxisting environmental stresses on the plant communities at
the CEC site consist of timbering (including recent clearcutting)

' grazing. Timbering has had the most wide-spread effect on
%s-".ation at the site; approximately 61% of the total land area
0: .To site has been clearcut in the last year and approximately
94% of the total land area has been timbered in the past 10,

years. Timbering alters the composition, structure, and function

{J}
of the plant community. In general, forest comrunities are more

2.7-5
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productive and have greater stability and structural diversity
than the herb- and shrub-daminated communities that replace them
following timbering. The not result of timbering (particularly
clearcutting) is a movement of the plant community to earlier
stages of succession. Heavier degrees of cutting as well as
exposure of mineral soil initiate earlier stages of succession.
An area approximately an acre in size located just south of the
small on-site pond has had all vegetation removed and the mineral
soil exposed. This area is probably one of the areas most
severely impacted as a result of timbering on the LES property.

Cattle grazing on the site occurs in the upland mixed forest and
the pine-dominated upland forest east of parish Road 39. The net
effect of grazing is a maintenance of herbaceous-deminated
communities characteristic of earlier stages of succession; woody
species, characteristic of later stages of succession do not
become established extensively in grazed areas. This pattern was
apparent in the grazed areas at the site which were interspersed
with small clearings dominated by herbaceous plants. The fact
that forests are established in the pasture areas indicates that
either grazing did not begin until forest species already were
established and/or that grazing has not been intense or extensive
enough to inhibit forest regeneration across the entire area.

Roads that have been constructed at the site also constitute a
preexisting environmental stress. The open areas associated with
the roads (i.e., vegetated areas without canopy cover) ofcon
support herbaceous species different than those present on the
forest floor. This pattern was apparent near roads in the upland
mixed forest areas that were harvested between 5 and 10 years
ago.

No other environmental stresses on the terrestrial plant
community (e.g., disease, chemical pollutants) have been
documented at the CEC site.

2.7.1.4 Snecies-Environment Relationships for Important
Species

The abundance and distribution of commercially important timber
species at the CEC site depend upon the interaction of these
species with their environment. This interaction is reflected in
the successional processes that occur within the plant community.
As a result of preexisting environmental stresses (particularly
timbering), the successional stages of several of the forest
communities at the site have been altered significantly, moving
towards earlier stages of succession. However, over time, these
communities will progress towards the more productive, more
stable, and structurally more complex forest communities than
they were before timbering. Because of this continual change,
the baseline plant communities used to evaluate potential impacts :
of the CEC facility will be changing constantly. Therefore, any

'
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predictions of potential impacts of the facility must necessarily
consider the natural successional processes that will be
occurring at the CEC site.

Based an a knowledge of the existing plant comnunities at the
site, as well as a knowledge of the pre-timbering plant
communities, it is possible to predict the species compositis, of
future communities at the site. For each of the plant
communities identified at the site, the probable successional,

sequence of plant species is discussed below. The effects of
succession on the abundance and distribution of commercially
important timber species at the CEC site alao is discussed.

2.7.1.4.1 Upland Mixed Forest--Recent Harvest

As discussed previously, the vegetative community in the recently
harvosted area is comprised of a variety of herbaceous species
which are growing amid the slash and in other areas where trees

,

and shrubs have been removed. Many of these species (e.g., panic
grass, dogfennel, fireweed) are termed invader species because
they exhibit the ability to quickly colonize (invade) disturbed
areas. These species will continue to thrive over the next two
or three years in the recently disturbed areas where woody
vegetation has been removed. In areas where the mineral soil has
been exposed (e.g., south of the small on-site pond), these and

j/'' other invader species probably will dominate the plant community
for a longer period of time. As the vegetative community maturesx

(i.e., moves towards a forested system), these invader herbaceous
species will no longer be present, and other herbaceous species
and woody _ species better adapted to the changing conditions in
the developing community will begin to dominate the plant
community.

Young woody plants typical of these slightly later stages of
succession already have begun to appear in less disturbed areas.
Among these are 3assafras, sweetgum, winged sumac, persimmon, and
loblolly pine. These species should dominate the new forest in
the less disturbed areas for the next several years (5 to 10
years). However, as the new forest matures, commercially
important timber species are likely to become dominant.
Scattered hardwood timber species left uncut and root sprouts
from cut timber species will contribute to the regeneration of
timber species in the area. Common timber species at maturity
likely include sweetgum, loblolly pine, red maple, hickory,
southern red oak, and other oaks.

2.7.1.4.2 Upland Mixed Forest--Several Years Since Harvest

The upland mixed forest harvested between 5 and 10 years ago is j
dominated by loblolly pine and sweetgum, and these commercial() timber species probably will remain the dominant species as this
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forest reaches maturity. Other timber species likely to be h
common in the mature forest of this area include red maple,
southern red oak, white oak, water oak (Ouercus nicra), bitternut
hickory (Carva cordiformia) , mockernut hickory (Caryg_ tomentosa),
and black gum. These species are currently present in the forest
but, with the exception of red maple and southern red oak, are
not common species in the community. During the maturation of
the forest, these currently less common species will become more
abundant. Also as the forest matures, the understory will
greatly thin and will be represented primarily by such species as
hop hornbeam (Qptrva virciniann) , American holly (Ilex onaca),
indian cherry (Rhamnus caroliniana), wax myrtle (Myrica
gerifera), and flowering dogwood (gernus florida).

2.7.1.4.3 Upland Forest--Pine Dominated -

E
This area is currently dominated by loblolly pine. Pine
regineration is much stronger in this forest area than in any
other portion of the CEC site, and although there ir no current-

evidence, it is possible that some form of forest management
occurred formerly in this area to ensure pine dominance. This
forest is well developed and it is unlikely that succession will
change the species composition to any significant extent.
Sweetgum is the common woody species that occurs with loblolly
pine in the area and carpet grass (Azononis affinis) and dog
fennel are the common herbaceous species.

2.7.1.4.4 Upland Mixed Forest--Mature

This forest represents the most mature stand of timber on the LES
property and provides an example of the forest coLvosition west
of Parish Road 39 before the recent clearcutting. Although sor,e
changes in composition may occur, it is probable that succession
in the recently clearcut areas will proceed towards the species
composition currently observed in this mature upland forest.
This forest is dominated by loblolly pine, southern red oak, and
red maple, all commercially important timber species. White oak,
blacx gum, and water oak are other timber species that occur
commonly in this forest. It is unlikely that succession will
significantly modify the species composition in this mature
forest.

2.7.1.4.5 Bottomland Hardwood Forests

The species composition of the bottomland hardwood forests is
de:ormined by the hydrologic conditions of the area. Species
which are adapted to withstand periodic inundation have a
competitive advantage over species better adapted to drier,
upland conditions. Consequently, red maple, sweetgum, black gum,
common alder, and blue beech (all able to withstand periodic wet* soil conditions) are the common woody species in the bottomland
hardwood forests on the LES property. Loblolly pine, southern

g
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q.
Iq,/ red oak, white oak, and other species which are prevalent on

drier upland sites are absent or are found less frequently in the
bottomlands of the site. Given the current species composition,
it is unlikely that succession will result in significant changes
in the species composition of the bottomland forests at the site.
The most probable change will be a thinning of the understory as
the forest matures.

2.7.2 TERRESTRIAL ECOLOGY: WILDLIFE

The wildlife species that occur at the LES property, with a few
exceptions, are most likely typical of that for other
southeastern mixed forest systems. According to Bailey
(Reference 5), whitetail deer (Odocoileus virainianus), eastern
cottontail (Silvilacus floridanus), racoon (Procyon lotor), red
f;x (Vulces fulva), and gray fox (Urocyon cinereoaraenteus) are
common mammalian species in most southeastern mixed forest
systems. If deciduous trees are present on uplands, fox
squirrels (Sciurus nicer) are likely to be common, whereas gray
squirrels (Sciurus carolinensis) are more common along
intersecting drainages where mature, nut-producing trees are
present. Common game birds include wild turkey (Meleaaris
callongyg), bobwhite quail (Colinus vircinianus), and mourning
dove rzenaida macroura) . Common song birds include Carolina wren
(Thrvq_thorus ludovicianug), ruby throated hummingb3:3

["h (Archilochus colubris), blue jay (Cyancocitta cristata), hooded
\j warbler (Wilsonia citrina), and tufted titmouse (Parus bicolor) .

Reptiles include forest snakes such as cottonmouth (Ackistrodon
niscivorous), copporhead (Aakistrodon contortrix ), rough green
snake (Occodrvs_aestivus), coachwhip (Masticonhis flacellum), and
speckled kingsnake (Lamcroneltis cetulus), as well as a variety
of turtles and skinks (Reference 5).
'2.7.2.1 Wildlife Species at the CEC Site

The particular species composition of the wildlife community at
the site is a direct function of the type, quality, and quantity
of habitat that '. s 'i v a l l a b l e . Factors such as the age of the
timber stands, che percent of deciduous trees, the presence or
proximity of openi1gs within the forest, and the presence of
bottomland forests directly influence the species composition at
the site. Given information on the particular habitats that
exist at the site (e.g., recently cut upland mixed forests, pine-
dominated forest), along with information on the regional and
local distribution of wildlife species and or. species-specific
habitat preferences, the wildlife species likely to occur at the
CEC site can be. identified. 'The mammals, birds, amphibians, and
reptiles known or expected to occur on the CEC site are discussed
below.

2.7.2.1.1 Mammals
'

-

'
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The mammalian 3pecies potentially occurring on the site are
listed in Table 2.7-8. The species listed are those identified hby the Louisiana Natural Heritage Program (Reference 4) as
occurring in the vatershed that includes the town of Homer, in
Claiborne Parish, approximately five miles from the site. No
site-specific field survey was conducted at this time to identify
the mammals that occur at the site.

Table 2.7-8 also lists the general habitat requirements for each
mammalian species potentially occurring at the site along with
qualitative estimates of its probable distribution and abundance
at the site. These estimates were derived based on a knowledge
of the species-specific habitat preferences and the current
composition, structure, and extent of the vegetative communities
at the site. It is likely that the distribution and abundance of
at least some of the mammalian species will change in the future
as the vegetative communities of the site continue to develop as
a result of natural selection or are further affected by man.
For example, gray squirrels probably are not currently abundant
at the site because a large percentage of the site's mature, nut-
producing trees (e.g., oaks, hickories) upon which this species
relies for food were removed during the recent clearcutting.
However, the number of gray squirrels is likely to increase in
the future as the mixed hardwood forests of the site regenerate

' 'and nut-producing trees mature.

: 7.2.1.2 Birds

't ale 2.7-9 lists the bird species that may occur on the site
alor.g with their migratcry and nesting status. The 177 species
listed were selectively chosen from the Checklist of North
American Birds (Reference 6) as those likely to live in or visit
the region. Of these, approximately 96 species are likely to be
summer recidents, of which 78 may aest on the site. Approximately
93 of the 177 species are probable winter residents of the site.

Site-specific . avian surveys were conducted in January (three
days) and Apria (ono day) 1990 to verify the presence of
particular bird species at the site. (The January survey was
conducted before the recent clearcutting occurred, and the April
survey was conducted after the majority of the timber harvesting
had been completed.) A total of 65 species were identified
during the surveys; 40 of these species were identified during
the January survey and 51 were identified during the April
su rvey . The species seen or heard on the LES property during the
surveys are noted in Table 2.7-9.

A breeding bird consus also was conducted as part of the April
survey. Breeding birds were idertified for three of the five ~

principal vegetative communities on the site: 1) upland mixed
forests--several years since harvest; 2) mature upland mixed
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forest; and 3) upland mixed forest--recently harvested. In all,
198 torritorial males of 41 species were identified for the site.

'
The greatest number of territorial males (120) were found in the
upland mixed forest which had not been harvested for several
years; 73 territorial males were found in the mature forest and
only 4 territorial males were found in the recently harvested
upland mixed forest. The mature forest had a greater number of
nesting species (34) than either the recently harvested area (4)
or the upland mixed forest that has not been harvested for
several years (20). Based on the total number of territorial
males, it wac estimated that approximately 160 nests occurred
across the surveyed pcrtions of the site.

2.7.2.1.3 Amphibians and Rep *iles

The amphibians and reptiles potentially occurring on the site are
listed in Tablu 2.7-10. The species listed are those identified
by the Louisiana Natural Heritage Program (Reference 4) as
occurring in the watershed that includes the town of Homer, in
:laiborne Parish, approximately five miles from the CEC site.

Table 2.7-10 also lists the general habitat requirements for each
amphibian or reptile species potentially occurring at the site
along with estimates of each species' probable distribution at
the site.

"he distribution of amphibians at the site is probabl* closely
tied to the c .. lability of water. The on-site ponc' and Lake
Avalyn likely provide permanent or breeding habitat 'or a variaty
of amphibian species including spotted salamander (Ambystoma
maculatum), northern cricket frog (Acris creoitans cranitans),
eastern narrowmouth toad (Gastrochryne carolinensis), bullfrog
(Rana catesbeiana), and southern leopard frog (Rana
schenoccohala). Swampy areas in the bottomland hardwood forests
of the CEC site may provide permanent or breeding habitat for
dwarf salamander (Eurvcea cuadridicitata) and upland chorus frog
(Pseudagris triseriata feriarum), and streams of the area may
support populations of northern dusky salamander (Desmonanathus
fuscus fuscus) and bronze frog (Rana clamitans).

The distribution of some of the reptiles potentially occurring at
the site also is determined or influenced by the presence of
water. For example, any snapping turtles (Cheldta serpenting
sernentina), red-eared sliders (Chrvsemys serinta elecans),
eastern mud turtles (Kinosternon cubrubrum subrubrum) , and
stinkpots (Sternotherus odoratus) that occur at the site are
likely to be limited to the small on-site pond and Lake Avalyn.
The distribution of diamondback water snake (tlerodia rhombifera)
and western cottonmouth (Ackistrodon niscivorous leucostoma) also
are determined by the presence of water. The distribution of the
other reptiles potentially occurring at the CEC site is not
influenced significantly by the presence of water.

2.7-11
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2.7.2.2 Identification of Imoortant Soecies

Based on information from the U.S. Fish and Wildlife Service
(Reference 3), the CEC site is located within the historic or '

known range of six federally endangered wildlife species. These
species are listed in Table 2.7-11. It is not known if these i

species occur on the site. However, none of these species has
been documented within a 15-mi radius of Homer, Louisiana
(Reference 4), which is located 5 mi from the site. Further,
based on information regarding each species' historical
occurrence in the area and/or species-specific habitat
requirements, it is considered unlikely that any of these species
would occur at the site, or if they did occur, would use the site
to any significant degree. Recent clearcutting at the site
probably would discourage use by any of these' species. Species-
specific discussions follow.

a. Floridt panther (Eplis concoloccorvi): The existence in
the florida panther has been rarely conf!rmed in
Louisiana (Reference 7). Further, thi- A ecles requires
large expanses of t.ilderness area for sur/1'ral, which is
not provided by the habitat on cr surrounding the CEC
site.

b. Eskimo curlew (Numenius berealin): The Eski ao curlew was
once a common migrant in Lvuisiana. Howm'cr, its
presence in the State has not been confirmed since 1889
(Reference 8). Range-wide, only eight members of this
species have been recorded since 1959 (Reference 3).

c. Bachman's warbler (Vermivora bachmanii): The Bachman's
warbler has been verified as occurring in Loul',iana less
than 12 times since 1889 (Reference 8), althovgh there
have been several unconfirmed sightings in the State
(Reference 3). Most authorities agree that it' the
Bachman's warbler still exists, it is probably limited to
locations in South Carolina (Reference 3).

d. Ivory-billed woodpecker (Camoechilus nrincinalis):
3 The ivory-bi' led woodpecker is probably extinct
1) across its er.tira range (Reference 2). If it does

exist, it is bel.eved to require extensive mature
stands of lowlanc hardwood forest that have not
been disturbed by cutting, a condition that does
not exist at the CEC site,

Red-cockaded woodpeaker (Ej coides borealis) : Red-e.

cockaded woodpeckers require open stands of mature pines
with a minimum age of 60 years (Reference 9). Pine
stands of this age do not exist on the CEC site due to
recent and historical timbering on the property.
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A
^) f. Bald eagle (Haliaeetus leucocenhalug): Inland, baldi

eagles typically occur along freshwater lakes and rivers.
There are many records for this species throughout
Louisiana, including all areas in northern Louisiana
where large lakes occur. Bald eagles may, in fact, occur
in Lake Claiborne, located approximately five miles south
of the CEC site, although their existence there has not
been recoroad by the Louisiana Fatural Heritage Program

'

(Reference 4). However, it is considered unlikely that
bald eagles would use the site due to a lack of
appropriate habitat (i.e., large waterbodies) on the
site. It is possible that bald eagles are transients in
the site area, given tlie site's close proximity to
potentially suitable habitat at Lake Claiborne.

In the absence of endangered or threatened species that occur at
'

the site or that use the site to any significant degree, the
important wildlife species (as defined in NRC Regulatory Guide
4.9) at the site are selected based on considerations of-

recreational or commercial value (Reference 1) . Table 2.7-12
lists the recreationally or commercially important wildlife
species potentially occurring on the CEC site. Of these species,
white-tailed deer and rabbit are the principal game species and
raccoon the principal furbearer in northwest Louisiana (Reference
10, 11). Therefore, these three species are selscted as
important species for the CEC site. The other listed species arefs( ) less important recreationally or commercially in this portion of
the state (Reference 10, 11) and, therefore, are not selected as
important species.

No other wildlife species are selected as important species for
the site.

12.7.2.3 Species-Environ.'ent Relationships for Imcortant
Snecies

_

The abundance and distribution of whitccail deer, cottontail, . and
raccoon at the site depend upon the interaction of these species
with their environment. These interactions are defined by each
species' habitat requirements, life history, and population
dynamics. Below, species-environment relationships are described
for the three terrestrial wildlife species selected as important
species for tho' site.

2.7.2.3.1 Whitetail Deer.

m

U
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Habitat Recuirements. Whitetail deer require suitable food,
cover, water and space. Probably the ideal mix of these four
components in the southeast coastal plain (including the CEC site
area) is large blocks of dense cover within forested areas having
limited tree canopy cover (to insure understory food production)
and common sources of fresh water (Reference 12).

Whitetail deer are large ruminants that require large quantities
cf easily digested food to satisfy their metabolic requirements
for maintenance, growth, and reproduction (Reference 12). Deer
browse on a variety of woody deciduous plants and some coniferous
plants. Loblolly pine / hardwood habitats, such as those at the
CEC site, support a wide variety of plant species that are usei
as forage by deer. Consequently, these forests typically are
capable of supporting large deer populations. Table 2.7-13 lists
the plant species used as food by deer in northwest Louisiana
along with the abundance of these species on the CEC site. As
can be seen from the table, many of the browse species preferred
by deer are present on the site. Some of these species are
currently common in some habitats at the site (e.g., red maple in
recently cut areas and in bottomland hardwoods, blue beech in
bottomlands), while others not currently abundant (e.g., white
oak, water oak) are expected to increase in the future as the
vegetative communities of the site mature. Thus, the CEC site
likely satisfies the forage requirements of whitetail deer.

Water availability also does not appear to be a limiting factor
for deer populations at the site, given the presence of the pond,
Lake Avalyn, and a few small drainage ways at the site. Short,
in developing habitat suitability models for whitetail deer,
assumes that a drinking water source must be located within a
mile of a site for that site to be considered adequate deer
habitat (Reference 12). The CEC site meets this requirement.

Estimates of adequate cover are less precise. Harlow lists
swamps and dense honeysuckle (Lonicera sp.g.) thickets as suitable j

cover for whitetail deer, and this type of cover in provided to 6

some degree at the site (Reference 13). Short states that cover
is usually adequate in Gulf coastal plain habitats except perhaps
in large tracts of recently cleared forest lands, or in areas
where brush has been cleared to favor grass production (Reference
12). Thus, it is likely that adequate deer cover has been
reduced across 27-1 acres of the site which have been recently
timbered. However, the amount of adequate cover will increase as
the vegetative community.nf the recently timbered area develops.
Based on the understory plant density in some of the less
recently timbered forests at the site, adequate cover could
develop in five years or less.

Space requirements fer deer are based on consideration of typical
population densities and home range areas of deer as well as the
carrying capacity of the habitat. St. Amant conservatively
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f
e estimated * "" sine / hardwood stands in northwest Louisiana could\ support 1 - .ger 50 acres (Reference 14). Based on this

estimate U as assuming that all habitat on the LES property is
suitable, the site could support a maximum of approximately 10
door. Other authors have had different estimates on the minimum
space requirements for whitetail deer. For example, Short
estimates that at least 100 acres / deer of contiguous habitat is
required before whitetail deer will live and reproduce in an area
(Reference 12). Using this assumption, the CEC site could
support approximately 5 deer.

Life History. Whitetail deer are considered to be a K-selected
species, which means that natural selection operates on traits
that influence survivorship and competitive ability at population
densities near the carrying capacity of the environment (K),
rather than selection on traits that favor rapid population
growth at low population der; cities. K-selected species tend to
be long lived and exhibit low fecundity and emigration rates.

.

Whitetail deer typically reach sexual maturity at 18 months,
although some females may mate as yearlings (Reference 15). The
breeding season is approximately November through February and
the gestation period is approximately 6.5 months (Reference 16).
Average litter size is 2 young per female por year. Focundity
rapidly increases from 18 months of age to 3 years of age and

- then levels off between 3 and 6 years of age (Reference 17).

_) Young typically stay with the mother for a year.

Enoulation Dynamics. Whitetail deer are a gregarious species and
usually travel in small groups. During the summer and fall,
family groups consisting of a doe and her fawns are common.
Yearlings sometimes join these family groups in late fall. In
winter, groups of 25 deer or more are common (Reference 16).

2.7.2.3.2 Eastern Cottontail

Habitat Recuirements. Eastern cottontails are found in a wide
variety of disturbed, successional, and transitional habitats
often characterized by weedy forbs and bunch-type perennial
grasses with an abundance of well-distributed escape sites
(Reference 18). This species avoids dense woodlands.

Rabbits are herbivores, but the wide variety of plant foods
utilized by them makes food of little or no consequence in their
distribution (Reference 14). Conversely, because of the
cottontail's susceptibility to avian and mammalian predators,
cover is one of the most important habitat requirements for this
species and may be a limiting factor in rabbit population growth.
Cover often consists of dense, thorny, low-growing, woody
perennials (Reference 18). However, brush piles in cut-over
woodlands also provide shelter, as well as an adequate supply of

r- winter food in the form of stump sprouts and exposed shrubby and
\
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herbaceous vegetation (Reference 18). Given these general cover
type requirements, it is probable that the vegetative communities -

of the CEC site provide adequate cover to support cottontail
popular. ions. The recent timbering at the site has probably
increased the amount of available cover for this species.

If cover and other habitat requirements are met, local
populations of cottontails may occasionally reach densities of
eight animals per acre, but typical population densities are
considerably lower (Reference 18).

Life History. Cottontails are considered an r-sclected species
which means that natural selection operates on traits that
increase fecundity, with density regulated primarily through
mortality (survival) and dispersal. r-Selected species tend to
be short lived and exhibit high fecundity and emigration rates.

In Louisiana, cottontails breed every month of the year with the
peak breeding season beginning in February and continuing throug,h
September (Reference 14). They produce up to 4 or more litters
por year and the total number of young produced per year per
female is potentially 25 or more (Reference 14). However,
mortality among the young is high and the number of offspring
reaching maturity probably does not exceed 20% (Reference 14).
Young disperse at about 7 weeks of age and reach sexual maturity
in 2 to 3 months (Reference 15). Most females breed the first
spring following birth (Reference 15).

Ponulation Dynamics. Lottontail population dynamics are
controlled to a large degree by the age and breeding status of
individual members. During the fall and winter, cottontail
populations contain two cohorts: one comprised of residents with
fixed home ranges and the other comprised of individuals that
disperse to colonize newly favorable habitats or to recolonize
understocked habitats (Reference 15). The resident cohort
represents cottontails that have bred, while the dispersing
element is composed of younger individuals that have not yet
bred. The change from disperser to resident is believed to be
related to the onset of reproduction.

In general, cottontails do not maintain territories, and the home
ranges of different age and sex classes overlap broadly during
much of the year, and in particular during the late fall and
winter when cottontails tend to concentrate in areas offering the
best combination of food and escape cover (Reference 15).
2.7.2.3.3 Raccoon

Habitat Recuiraments. Raccoon inhabit wooded areas interrupted
by fields anc water courses. This species is relatively scarce
in dry upland woodlands, especially where pines are mixed with
hardwoods, and in southern pine forests (Reference 19). Raccoon

2.7-16

.



_ _ _ _ _ _ _ __ . . . _ .

- -. - . ,

() at the CEC site are probably limited to areas near the on-site
pond and lake and in bottomlands along drainage ways.

Raccoons are omnivorous and opportunistic feeders. Animal matter
is the major food item-in spring and early summer and vegetative
matter is the primary food item at other times of the year
(Reference 15). Fleshy fruits, including wild grape (Vitis
spo.), cherries (Prunus seo.) persimmons (,Diosovros sod.) are
important summer. foods; acorns (Ouercus son.) and other nuts are
important foods in the fall and winter (Reference 19). Each of
these food items is found at the CEC site.

Raccoons also require cover for winter dens, for parturition
areas, and for daytime sleep areas in the summer. Thllow trees
are the preferred cover choice, although a variety or other sites
also are used.

Life Historv. Raccoons are considered a K-selected species.
Mating generally occurs from January to March, with a peak in
February (Reference 19). Gestation is approximately 63 days a nd
parturition occurs in April or May-(Reference 16). Litter sizes
range between 2 and 5 (Reference 15), one litter per year is
produced per female. Approximately half of the females breed as
yearlings and the remaining breed when they are two= years old
(Reference 15). Young stay with their mother until the fall
(Reference 16).
Eppulation Dynamics. The most common social group for raccoons
consist-of a mother and.her young of the year (Reference 19).
Other' aggregations of individuals are uncommon in this solitary
species and:are limited to winter denning _ groups and temporary
-feeding aggregations. These animals do not appear to be
territorial and individual-home ranges-overlap broadly at times.-

-Individual-hors ranges generally are in the range of 100 to 250
-acres.; ' Population densities range from 1 raccoon per 100-acres
toil raccoon-por 20 acres (Reference-19).

2.7.2.'4 Preexistina Environmental Strestag

Recent timbering operations represent the primary preexisting
' environmental stress'en the wildlife community-af tho' site. As
discussedJ earlier, timbering-alters the composition, structure,-

-

and-function of the plant community, which-in turn citers the
composition, structure and function of the associated wildlife
community.

-Tho'most probable result of the1recent clearcutting-on the site
is a shift fromx species associated-with mature forests to those
ausociated with scrub-shrub or young forest habitats. For
example, the_ populations _of forest _ interior bird species such as
hairy woodpecker (Picoides villosus), yellow-billed cuckoo

( -(cocevzus americanus), acadian flycatcher (Emnidonax virescens),
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and red-eyed vireo (Vireo olivaceus) probably have decreased as a '

result of the recent cutting, whereas those of forest edge-
associated species, such as rufous-sided towhee (Pinilo
erythrochthalmus), song sparrow (Melosoiza melodia), and American

.

goldfinch (Earduelis tristis), probably have increased. Mammals
such as gray fox (which prefer mature, open forests) and gray
squirrel (which prefer forests with mature nut trees) probably
will be negatively affected. Conversely, cottontail populations
at the site may have increased as a result of the recent
clearcutting, which resulted in the creation of open areas with
heavy brush. Whitetail deer populations probably will benefit
from increased food in the clearcut areas, after cover is
reestablished. Raccoon also may benefit from the recent
clearcutting, as these species are not typically found in dense
forests.

Any changes in the wildlife community as a result of the
clearcutting are likely to be short-term, and species
distribution and abundance are likely to return to previous
levels as the vegetative communities of the site approach pro-
timbering conditions. Thus, it is possible that the populations
of the important species at the site will increase over the next
several years following clearcutting, but eventually will
decrease as the forests matures.

No other environmental stresses on the tarrestrial wildlife
community (e.g., disease, chemical pollutants) have been
documented at the CEC site.

2.7.3 AQUATIC ECOLOGY

Aquatic habitat on the LES proparty consists of Lake Avalyn in
the northeast corner, Bluegill Pond in the southwest corner,
small streams, and a small wetland area 4 ear the Lake Avalyn
overflow discharc. point. Both Lake Avalyn and Bluegill Pond are
dammed and recci c drainago from the surrounding area.

2.7.3.1 Acuatic Orcanisms

on-site surveys were conducted in January and May 1990 to
identify the aquatic organisms in BJ'ngill Pond and in Lake
Avalyn. This information is used it. conjunction with information
on species habitat preferences and on species occurrence within
the region to identify thosa species that may occur at the CEC
site. The plant and aniral components of the aquatic
environments at the site are discussed below.
2.7.3.1.1 Plants

,
Table 2.7-14 lists the phytoplankton and macrophytes identified

| in Bluegill Pond and/or Lake Avalyn during on-site surveys in
January (phytoplankton) and June (macrophytes) of 1990.
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( The phytoplankton of both the pond and the lake is dominated by
yellow-green algae (Chrysophyta). Yellow-green algae blooms of
Synura and Dinobryon comprised approximately 91% of the
phytoplankton in Lake Avalyn and approximately 82% of the
phytoplankton in Bluegill Pond. Synura grows well under ice and
the abundance of this algae during the January survey may have
been a result of the iced-over conditions in both the pond and
the lake for two to three weeks in December 1989.

The macrophytic community of Lake Avalyn is much more abundant ,

and diverse than that in Bluegill Pond. Smartweed (Polvaonum
Ent) was the only macrophyte found in the water of the pond,
whereas 11 species of macrophytes were identified in the water of
Lake Avalyn. Horned pondweed (Zannichellia calustris) was the
most common macrophyte in all surveyed areas of Lake Avalyn;
smartweed, marsh purslane (Ludwicia calustris), and rush (Juncus
recens) were locally common in selected areas of the lake.

The phytoplankton and macrophyte communities of the small on-site
streams or the small wetland near the Lake Avalyn overflow
discharge point were not sampled, and therefore the species
composition of the aquatic plant communities in these areas is
not known. However, many of the same species of macrophytes that
were found in Lake Avalyn could occur in these other aquatic
habitats, particularly in the small wetland area. The

: (') phytoplankten communities in these areas may be reduced from
sg> those observed in the pond and lake because phytoplankton in

lotic (running water) systems are generally less abundant and
less stable than those in lentic (still water) environments.
2.7.3.1.2 Animals

Tables 2.7-15 and 2.7-16 list the invertebrate (zooplankton and
benthic species) and fish species, respectively, that may occur
in Bluegill Pond and Lake Avalyn. The invertebrate species
listed in Table 2.15-15 are those identified during an on-site
survey _ conducted in January 1990 or those which, based on habitat
considerations, are expected to occur in the pond or lake. The
fish species listed are these identified during the on-site
aquatic survey or those identified by the Louisiana Department of
Wildlife and Fisheries as typical of small, warm water ponds in
northwest Louisiana (Reference 7). Some of the fish species
listed (i.e. spotted bass (Microoterus nunctulatus) and alligator
gar (Atractosteus scatula)) are more likely to inhabit larger
lakes or streams, and although potentially occurring at the CEC
site, are unlikely.

Invertebrates consist of zooplankton which live in the water
column and benthic (bottom-dwelling) species. The zooplankton
communities in both lakes were low in total numbers and lacked
diversity compared to that expected in similar water , in

_(~N- Louisiana. The lower densities of some species of coplankton
'
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may be attributable to the time of sampling (winter, morning).
The benthic species collected were typical of those found in
relatively undisturbed lentic environments. Invertebrates in on-
site streams and the small wetland were not sampled. Probable
invertebrates in these environments include copepods, crayfish,
and insects.

Fish species belonging to the families Centrarchidae (e.g.,
sunfish, bass, crappie) and IgLaluridae (catfish) a a expected to
dominate small impoundments, such as those on the CEC site. Of
the 11 species of fish that were identified in Bluegill Pond or
Lake Avalyn, 5 were centrarchids; no other family had more than 1
species representative in the sampled watera. No catfish were
collected from either Inke, but this could be because during the
winter months, catfish move to deeper waters, which were not
sampled during the on-site survey.

The on-site streams and small wetland were not sampled for fish.
However, common fish species in these aquatic environments are
probably limited to smaller species such as mosquitofish
(Gambusia affinis) and darters (Etheostoma cracile).
2.7.3.2 Imnortant Acuatic Specie _s

According to the U.S Fish and Wildlife Service (Reference 3) and
the Louisiana Natural Heritage Program (Reference 4), no
federally threatened or endangered aquatic species occur in the
CEC site area. In the absence of endangered or threatened
species at the site, the important aquatic species (as defined in
NRC Regulatory Guide 4.9) at the site are selected based on
considerations of recreational value. Game fish in northwest
Louisiana ponds and lakes include bass, crappie, sunfish, and
catfish (Reference 7). Each of these species groups is selected
as important for the site. For the purposes of this report,
representative species from each group are selected as important,
as follows: bass--largemouth bass (Microoterus salmoides) ;
crappie--white crappie (Pomoxis annularis); sunfish--bluegill
(Lenomis macrochirus) ; and catfish--channel catfish (Jctalurus
nunctatus). Bluegill are known to occur in both Bluegill Pond
and Lake Avalyn; the other species have not been observed but may
occur in these waters.

2.7.3.3 Snecies-Environment Relationshios for Important
Species

Below, species-environment relationships are described for the
four fish species selected as important for the CEC site.
2.7.3.3.1 Largemouth Bass

Habitat Recuirements. Lakes are the preferred habitat of
largemouth bass, although they also occur in large, slow-moving
rivers. Optimal lake habitat consists of lakes with extensive (2
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h-
s_/ 25%) shallow areas to support submerged vegetation, yet deep

enough (10 to 50-ft.) to successfully overwinter bass. Flooded
vegetation is an important requirement for fry habitat
suitability. Both Bluegill Pond and Lake Avalyn are deep enough
to overwinter bass. However, Lake Avalyn may provide better bass
habitat due to a greater amount of flooded vegetation. Food
preferences vary with lifestage: adult largemouth bass feed
primarily on fish and crayfish, juveniles consume mostly insects,
and fry feed mainly on microcrustaceans and small insects
(Reference 20).

Largemouth bass are sensitive to changes in water quality
parameters. Growth of largemouth bass is reduced at dissolved
oxygen levels less than 8 mg/L and distress may be evident at
levels of 5 mg/L. Largamouth bass also are intolerant of
suspended solids and sediment. Moderate to high levels of
suspended solids (25 ppm or greater) may interfere with
reproductivo processes and reduce growth. Largemouth bass
require a pH between 5 and 10 for successful reproduction,

'

although the species can tolerate short-term exposures to pH
levels of 3.9 to 10.5 (Reference 20) .
Life Historv. Largemouth bass are a long-lived species and
largemouth bass up to 15 years of age have been recorded.
Largemouth bass mature and spawn as early as their 2nd year (age

(''s I) in southern pottions of their range. Spawning generally(,,) begins in the spring and occurs in low-velocity (< 1 f t./sec. )
waters at depths between 0.5 to 25 ft. Optimal temperatures for-
spawning and incubation are approximately 20 C (Reference 20).

2.7.3.3.2 White Crappic

Habitat Reauirements. White crappie inhabit freshwater lakes as
well as low-velocity pools and overflow areas of larger rivers.
The species is most abundant in lakes and reservoirs greater than
5 acres in size. Based on this, white crappie are likely to be
more abundant in Lake Avalyn than in Bluegill Pond. The
availability and quality of both- food and cover are important
habitat characteristics influencing the distribution of white
crappie within a given aquatic environment, but, the quality and
quantity of food is probably one of the most important limiting
factors. Adult and juvenile white crappie forage in open water
and feed almost exclusively on fish. Fry feed on copepods,
rotifers, and algae, switching to a variety of zooplankton and
then insects as they grow larger (Reference 21) .

White crappie tolerate dissolved oxygen concentrations as low as
3.3 mg/L, but a concentration of 5 mg/L probably is the lower
limit at which optimal growth and survival occur. White crappin
prefer moderately turbid waters, but the best growth occurs in
clearer waters (< 50 JTU). However, black crappie (Pomoxis,_

'l

L)
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niaromaculatus) usually predominate in clear waters where they
occur with white crappie (Reference 21).

Life History. White crappie have an average lifespan of 7 to 9

|| years. Individuals generally mature between their 2nd and 4th
year (ages I to III). Spawning begins duJing March to July when
water temperatures reach 13 C to 14 C; peak spawning occurs at
water temperatures of 16 C te 20 C. Nests are typically
constructed on substrates of clay, dirt, or gravel near inundated
vegetation (?.eference 21) .

2.7.3.3.3 Channel catfish

liabitat Recuirements. Chaltnel catfish occur over a broad range
of habitats, but are most abundant 4- 'srge riverine systems. In
lake environments, channel catfish .,r sand, gravel or rubble
substrates over shoals and in deep, protected areas. optimal

} lake habitat for channel catfish appears to be large, fertile,
warm lakes with clear to moderate turbidities, and abundant cover
of logs, boulders, and cavities. Diet varies with age class.
Young-of-the-year catfish (age 0) feed predominantly on plankton
and aquatic insects. Adult catfish are opportunistic feeders and
are able to locate suitable food in a variety of ha itats. The
adult catfish diet includes insects, detrital and plant material,
crayfish, and mollusks (Reference 22).

Growth is greatest in clear waters with dissolved oxygen levels
greater than 5 mg/L. Dissolved oxygen levels above 7 mg/L are
optimum for survival and growth of channel catfish embryos and
larvae (Reference 22).
Life History. Channel catfish are a long-lived species. Age at
maturity is variable, but southern channel catfish generally
mature-in their 6th year (age V). hannel catfish spawn in late
spring.and early summer. Males build and guard nests in
cavities, burrows, under rocks, and in other dark, secluded,
protected sites (Reference 22).

2.7.3.3.4 Bluegill

Habitat Reavirements. Bluegill inhabit clear, warm pools of
streams, lakes, ponds and sloughs, and within these habitats,
usually occur in shallow waters with vegetation (Reference 24).
Optimal lake habitat is characterized by fertile waters with
extensive (2 20% of total lake surface area) littoral areas.
Bluegills are opportunistic feeders and alter their diet
according to food availability. Fry feed primarily on
zooplankton and small insects. Juveniles nnd adults feed
primarily on zooplankton, aquatic and terrestrial insects, and
some plant materials (Reference 23).
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( ) Optimal growth and reproduction occur in clear to moderately
'~'- turbid wr.ters. Bluegill can tolerate dissolved oxygen levels as

low as < 1 mg/L for short durations, but optimal levels are > 5
mg/L. Optimal pli is in the range of 6.5 to 8.5 ' Reference 22).
Idfe History. Bluegills generally live between 1 and 4 years
although a maximum age of 11 years has been recorded.
Individuals generally mature in their 2nd or 3rd year (cge I or
II). Bluegills are repeat spawners, and the spawning may extend
from spring through summer. Nests are built in quiet, shallow (3
to 10 ft.) water (Reference 23).
2.7.3.4 Preexistina Environmental Stresses

Recent timbering operations represent the primary source of
preexisting stress on the aquatic communities of the CEC site.
It is probable that the recent clearcutting has resulted in an
increased erosion in timbered areas which can result in an
increased sediment and nutrient load to both Bluegill Pond and
Lake Avalyn. This can result in increased turbidity and
siltation in these aquatic environments. The potential for
increased turbidity and siltation is greatest for Bluegill Pond
as the clearcutting in the arca near the pond was more extensive
and severe than that surrounding Lake Avalyn. A comparison of
turbidity measurements collected from Bluegill Pond in January

(~3 1990 (before the clearcutting) and May 1990 (after the
i j clearcutting) suggests that the pond has been impacted by the
'' timbering operations. Turbidity in January was approximately 8

NTU whereas in May it was 48 NTU. Turbidity in Lake Avalyn was
essentially unchanged. It is probable that the increased
turbidity in the pond is due to an increased sediment load to the
pond as a result of clearcutting.

Increased turbidity and siltation can have varying effects on the
.rowth, reproduction and Survival of the important aquatic*

species a'c the CEC site. For' example, moderate to high levels of
suspended solids may interfere with reproduction and growth in
largemouth bass, whereas moderate turbidity levels are favored by
whita crappie. Bluegill reproduce and grow optimally in clear
and moderately turbid waters, and thus may be less affected by
small changes in turbidity. In general, increased siltation is
likely to result in a decreased number of fish spawning sites,
particularly for nest building species such as the species
selected as important species for this evaluation.
An increaso_in organic matter in the pond or lake also could
result in increased biological oxygen demand as bacteria utilize
oxygen while they decompose the organic matter. This, in turn,
could result in lowered dissolved oxfgen concentrations within
the water column and result in a decrease in the number of gilled
species in the water. Average dissolved oxygen levels were
substantially lower in post-timbering (May) samples than in pre-

r''N timbering (January) samples in both the pond (3.1 vs. 9. 0 mg/ L)
},
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and Lake Ava3yn (2.8 vs. 8. 3 mg/L) , and this decrease could be
the result on increased organic load to these waters as a result
of timbering. However, the lower oxygen levels also could be a
reflection of the higher level of biological activity typical of
these ponds during warmer months of the year or be the result of
higher temperatures alone.

Several of the important fish species are sensitive to lowered
dissolved oxygen. For example, growth of largemouth bass is
reduced at dissolved oxygen levels less than 8 mg/L and that of
white crappie, bluegill, and channel catfish is reduced below
optimum at levels below 5 mg/L.

.

O
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Table 2.7-1

Species Identified at the LES Site:
Upland Mixed Forest--Recently Harvested

HERBS AND VINES

Common"

Dichanthelium laxiflorum Panic grass
Dichanthelium sphaerocarpon Panic grass
Dichanthelium commutatum Panic grass
Erechtites hieracifolia Fireweed
Eupatorium capillifolium Dogfennel
Lonicera jaoonica Japanese honeysuckle
Parthenocissus cuinquefolia Virginia creeper

, Vitis rotundifolia Muscadine

Moderate"

Acalvoha gracilens Three-seeded mercury
Ambrosia artemisiifolia Short ragweed
Cassia nictitans Sensitive pea9 Chasmanthium sessiliflorum Spike grass
Conyza canadensis Horse-weed
Croton capitatuJ Doveweed
Cyperus ovularis Hedgehog club rush
Desmodium sp. Tick trefoil
Dichanthelium aciculare Panic grass
Dichanthelium olisanthes Panic grass
Diodia teres Fough buttonweed
Juncus biflorus Rush
Mollugo verticillata Carpet weed
Rhus toxicodendron Poison ivy
Rubus louisianus Blackberry
Rubus trivialis Southern dewberry
Smilax bona-nox Catbrier
Smilax rotundifolia Greenbrier
Vitis cinerea Grayback grape

Scattered"

Axononis affinis Carpet grass
Berchemia scandens Rattan
Carex comolanata Sedge
Centrosema virginianum Butterfly pea
Chenopodium murale Nettle-leaved goosefoot
Clematis virginiana Virgin's bower
Clitoria mariana Butterfly peaG Croton glandulosus Croton

_. _
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_ Table 2.7-1 (Continued)

Species Identified at the LES Site:
Upland Mixed Forest--Recently Harvested

HERBS AND VINES (continued)

Scattered" (continued)

Cynodon dactylon Bermuda grass
Desmodium viridiflorum Tick trefoil

Dismodium ciliare Tick trefoil
Dy itaria ciliaris Crab grass

D3 1taria filiformic Slender crab grass
Elephantopus tomentosus- Elephant's foot
Euphorbia corollata Flowering epurge
Gelsemium sempervirens Carolina jessamine
Gnaphallum purpureum Purple cudweed
Helenium amarum Bitterweed
Heterotheca mariana Golden aster
Juncus nodatus Rush
Lactuca ludoviciana Lettuce
Lespedeza striata Japanese lespedeza

/q Lespedeza stuevei Lespedaza

Q ' Lobelia apendiculata Lobelia
Ludwigia palustris Marsh purslane
Melothria pendula Creeping cucumr er
Oenothera biennis Evening primrose
Oxalis priceae Yellow wood sorrel
Oxalis dillenii Yellow wood sorrel
Phytolacca americana Pokeweed
Pluchea camphora,tj Stinkweed
Polygala verticillata Milkwort
Rhp chosia latifolia Rhynchosia
Rudbeckla hirta Brown-eyed susan
Smilax hispida Greenbrier
Smilax qiauca Greenbrier
Solanum americanum American nightshade
Solanum carolinense Caroling horse-nettle
Triqia urticifolia Trigia
Triodanis perfoliata Venus' looking glass

WOODY SPECIES

Common"

Acer rubrum Red maple
callicarpa americana American beautyberry

(~% 'Fraxinus americana White ash(y) Liquidambar r.tyrac!flun Sweetgum
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Table 2.7-1 ( Con t i r ued )
v

Species Identified at the uES Site:
Upland Mixed Forest--Recently Harvosted

WOODY SPECIES (continued)

Moderate *'

Ostrya virginiana flop hornbeam
Quercus falcata Southern red oak
Rhus copallina Winged sumac
Sassafras albidum Sassafras
Accyrum hypericoidey St. Andrew's cross
Carya cordiformis Sitternut hickory
Carya tomentosa Mockernut hickory
Chionanthus virginica Fringe tree
Diospyros virginiana Persimmon
Hamamelis virginiana Witch hazel
Ilox opaca American holly
Myrica cerifera Wax myrtle
Nyssa sylvatica Black gum
Pinus taeda Loblolly pine

s Prunus serotina Black cherry
Quercus stellata Post oaks
Quercus niara Water oak
Quercus alba White oak
Rhamnus carolinier.a Indian cherry
Ulmus alata Winged elm
Vaccinium arboreum Farkleberry
Vaccinium amoenum iluckleberry

Scattered"

Aesculus pavin Buckeye
Albizia $ulibrissin Mimosa
Aralia spinosa liercules'-club
Carya texana Black hickory
Castanea pumila Chinquapin
Cornus florida Flowering dogwood
Fagus grandifolia American beech
Juniperus virginiana Red cedar
Morus rubra Red mulberry
Pinus echinata Shortleaf pine
Prunus umbellata Flatwoods plum

i
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i Tablo 2.7-1-(Continued)

dpecies Identified at ~ the LES Sito:
Upland Mixed Forest--Recently Harvested

-

WOODY SPECIES (continued)

Scattered" (Continuted)

Rhus aromatica Fragrant sumac
Smooth sumacRhus glabra .
Elliott's blueberryVaccinium elliottii

Viburnum rufidulum Southern black-haw
Viburnum dentatum Southern arrow-wood

"$ommon species are those 1. hat may be noted at any random point within a
specific vegetative community.

" Moderate species are those that may or may not be in view at any random point
within a vegetative community but that may be located with a limited amount
of searching,
"rcattered species are those that occur only a few timcc within a given
vegetative community or that are abundant only in one or two locall:ed are is.

(
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( Table 2.7-2

Species identified at the L,ES Site:
Upland Mixed Forest--Several Years Since Harvest

HERBS AND VINES OF FOREST FLOOR

Moderate"

Chasmanthium sessiliflorum Spike grass
Dichanthelium taxiflorum Panic grass
Lonicera japonica Japanese honeysuckle
Parthenocissus cuinquefolia Virginia creeper
Rhus toxicodendron Poison ivy
Smilax bona-nox Catbrier
Smilax rotundifolia Greenbriar
Smilax glauca Greenbrier
Vitis rotundifolia Muscadine

Scattered"

Berchemia scandens Rattan
Carex comnlanata- Sedge

a Desmodium paniculatu Tick trefoil
( Dichanthelium cormutatum Panic grass

~

Elephantopus tomentosus Elephant's foot
Erigeron strigosus Daisy fleabane
Mitchella repens Partridge berry
Rhynchosla latifol_i_a Rhynchosia
Rudbeckia hirta Brown-eyed susan
Sabatia angularis Rose pink
Sanicula canadensis Black snakeroot
Sanicula smallii Black snakeroot
Smilax hispida Greenbrier
Vitis cinerea Grayback grape

HERBS AND, VINES OF ROADSIDES AND CLEARINGS

Cormon"

Axonopis affinis Carpet grass
Cynodon dactylon Bermuda grass
Diodia tores Rough buttonweed
Eupatorium capillifolium Dogfennel
Helenium a:aarum Bitterweed
Rubus louisianus Blackberry

O
b

1
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O)s Table 2.7-2 (Continued)
*

4

Species Identified at the LES Site: j
Upland Mixed Forest--Several Years Since Harvest |

I

!
-1

1

HERBS AND VINES OF ROADSIDES AND CLEARINGS (continued) i

Moderate" i

I
|

Acalypha gracilens Three-seeded mercury
Ambrosia artemistifolia Short ragweed
Conyza canadensis Horse-weed
Croton capitatus Doveweed
Dichanthelium scoparium Panic grass
Dichanthelium laxiflorum Panic grass
Digitaria ciliaris Crab grass
Erechtites hieracifolia Fireweed
Gnaphallum purpureum Purple cudweed
Lespedeza striata Japanese lespdeze
Molluco verticillata Carpet weed
Oxalis dillenii Yellow wood sorrel
Rubus trivialis Southern dewberry

A )-
Scattered"

t

Aira elegans Hair grass
Asplenium platyneuron Ebony spleenwort
Berchemia scandens Rattan
Carex complanata Sedge
Crotalaria sagittalis Rattlepod
Dichanthelium aciculare Panic grass
-Erigeron strigosus Daisy fleabane
Euphorbia corollata Flowering spurge
Gelsemium somr>ervirens Carolina jessamino
Hedyotis uniflora Bluots
Heterotheca mariana Golden aster
Juncus biflorus Rush
Juncus nodatus Rush
Lactuca ludoviciana Lettuce
gehoa mucronata- Pinweed
Lespedeza cuneata Sericea lespedeza
Monarda punctata- Spotted beobalm '

Paspalum setaceum Paspalum
Polygonum sp. Smartweed
Rudbeckia hirta Brown-eyed susan
Sida rhombifolia Axocatain

v
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V)i Table 2.~/-2 ! Continued)

Species Identified at the LES Site:
Upland Mixed Forest--Several Years Since Harvest

WOODY SPECTES

Dominant''

Liquidambar styraciflua Sweetgum
Pinus taeda Loblolly pine

Commo n'' ,

Acer rubrum Red maple
Callicarpa americana American beautyberry
Diospvros virginiana Persimmon
Myrica cerifera- Wax myrtle
Quercus falcata Southern red oak
Rhamnus caroliniana Indian cherry
Rhus copallina Winged sumac

Moderate"
, ,Y

(_
g

\ Carys cordiformis Bitternut hickory
' Carya tomentosa Mockernut hickory

Cornus florida Flowering dogwood
Fraxinus americana White ash
Ilex opaca American holly
Morus rubra Red mulberry
Nyssa sylvatica Black gum
Ostrys virginiana Hop hornbeam
Quercus nigra Water oak
Quercus alba White oak
Sassafras albidum Sassafras

Scattered *

Aralia spinosa HetJules'-club
Ascyrum hypericoides St. Andrew's cross
Bumella lanaginosa Gum bumelia
Carpinus caroliniana Blue beech
Chionanthus virginica Fringe tree
Crataecus crus-galli . Cockspur hawthorn
crataegus marshallii parsley hawthorn

| Fagus grandifolia Anx"ican beech
| Hamamelis virginiana Witch hazel
| Ilex decidua Deciduous holly

Juniperus virginiana Red cedar
Pinus echinata Shortleaf pine

v
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( }7 Table 2.7-2 (Continued)

Species Identified at the LES Site:
Upland Mixed Forest--Several Years Since Harvest

,

WOODY SPECIES (continued)

Scattered" (continued)

Platanus occidentalis Sycamore
Prunus serotina Black cherry
Quercus stellata Post oak
Quercus phellos Willow oak
Rhus aromatica Fragrant sumac
Sapium sebif erum Chinese tallow tree
Ulmus alata Winged elm
Vaccinium elliottii Elliot's blueberry*

Vaccinium arboreum Farkleberry
vaccinium amoenum Huckleberry
Viburnum dentatum Southern arrow + wood
Zanthoxylum clava-herculis Peppernark

" Moderate species are those that may or may not be in view at any random point
f within a given vegetative community but that may be located with a limited

amount of earching.
" Scattered species are those that occur only a few times within a given
vegetative community or that are abundant only in one or two locall:ed areas.

" Common species are those that may be noted at any random point within a
specitic vegetative community.

" Dominant species are the most prevalent aperles within a given vegetative
community based on considereations of biomass (qualitatively determined by
number and size of individuals).

,

=

b
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Tablo 2.7-3

Species Identified at the LES Site:
''' Upland Mixed Forest--Pine Dominated

HERBS AND VINES

Common"

Axonopis affinis Carpet grass
Eupatorium capillifolium Dogfennel

Moderate"

.Cynodon dactylon Bermuda grass
Diodia teres Rough buttonweed
Helenium amarum B itterweed
Rubus louisianus Blackberry
Smilax bona-nox Catbrier

Scattered"

Acalypha gracilems Three-seeded mercury
Aira elegans Hair grass
Amaranthus viridis Pigweed

r*
f Berchemia scandens Rattan

T Bidens sp. Beggar ticks
'' Conyza canadensis Horse-weed

Croton qlandulosus Croton
Croton capitatus Doveweed
Gnaphalium purpureum Purple cudweed
Hedyotis uniflora Bluets
Juncus tenuis Path rush
Juncus biflorus Rush
Lechea tenuifolia Pinweed
Lep)_dium virginicum Peppergrass
-Lespedeza cuneata Sericea lespedeza
Mollugo verticillata Carpet weed
Monarda punctata Spotted beebalm
Oxalis dillenti Yellow wood sorrel
Parthenocissus quinquefolia Virginia creeper.
Phytolacca americana Poleweed
Rosa carolina Pasture rose
Rubus ti-1glalla Sc thern dewberry
Sida rhombifolia AP'uatzin
Smilax bona-nox Catbrier
Smilax rotundifulla Greenbrier
Smilax glauca Greenbrier
Solanum carolinense Carolina horse-nettle
Spermolepis inermis Spermolepis
Stylosanthes biflora pencil flower

r- /"'s Triqia urticifolia Trigia
( I
s_/'

f
.- - -_ , _ - _ _ - - _ _ _ _ _ .
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Taole 2.7-1 (Continued)

I, Species Identified at the LES Site:
Upland Mixed Forest--Pine Dominated

WDODy SPECIES

dDominant

Pinus taeda Loblolly pine

Common"

Liquidambar styraciflua Sweetgum

Moderate"

Callicarpa americana American beautyberry
Diospyros virginiana Persimmon
Nyssa sylvatica Black gum
Rhamnus caroliniana Indian cherry
Rhus copallina Winged sumac

Scattered"

( Acer rubrum Red maple
( Chionanthus virginica Fringe tree

Fraxinus americana White ash
Ilex opaca American holly
Ilex vomitoria Yaupon holly
Melia azedarach China berry
Myrica cerifera Wax myrtle
Ostrya virginiana Hop hornbeam
Pinus echinata Shortleaf pine
Prunus serotina Black cherry

Quercus falcata Southern red oak
Quercus nigra Water oak
Quercus alba White oak
Sassafras albidum Sassafras
Ulmus alata- Winged elm

" Common species are those that may be noted at any random point within a
specific vegetative community.

" Moderate species are those that may or may not be in view at any random point
but that may be located with a limited amount of searching.

" Scattered species are those that occur only a few times within a given
vegetative community or that are abundant only in one or two localized areas.

" Dominant species are the aost prevalent species within a given vegetative
community based on considerations of biomass (qualitatively determined by

number ar.d size of individuals).
O-V
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Table 2 . */ - 4~ ) ---
Species Identifled at the LES Site:

Upland Mixed Forest--Mature

.

HERBS AND VINES

Common"

Chasmanthium sessiliflorum 3 pike grass
Vitis rotundifolia Muscadine

Moderate"

Parthenocissus cuinquefolia Virginia creeper
,

Sca t t ered''
.

Erythrina herbacea Coral bean
Gelsemium semoervirens Carolina jessamine
Mitchella repens partridge berry
Pteridium aquilinum Bracken fern
Smilax rotundifolia Greenbrier
Smilax glauca Greenbrier

-

O'
Q WOODY SPECIES

Dominant *'

Acer rubrum Red maple
Pinus taeda Loblolly pine
Quercus falcata Southern red oak

Common"

Nyssa cylvatica Black gum
Quercus alba White oak
Quercus nicra Watee oak

Moderate"

Carya cordiformis Bitternut hickory
Chionanthus virginica Fringe tree
Liquidambar styraciflua Sweetgum-

Prunus serotina Black cherry
Rhamnus caroliniana Indian cherry

-Vaccinium arboreum Farkleberry
Vaccinium elliottil Elliott's blueberry
Viburnum dentatum Southern arrow-wood

nu

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table 2.7-4 (Continued)

Species Identified at the LES Sitet
Upland Mixed Forest--Mature

WOODY SPECIES (continued)

Scattered"

callicarpa amerleana American beautyberry
Cornus florida Flowering dogwood
Fagus grandifella American beech
.Fraxinus americana White ash
Sassafras albidum Sassafras

" Common species are those that may be noted at any random point within a ,

specific vegetative community.
" Moderate species are those that may or may not be in view at any random point
but that may.be located with a limited amount of searching.
" Scattered species are those that occur only a fow times within a given.

vegetative community or that are abundant only in one or two localized areas.
" Dominant species are the most prevalent species within a given vegetative
community based on considereations of biomass (qualitatively determined by

( number and size of individuals.

!

-
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p Table 2.7-5

\'
3pecies identified at the LES Site:

Bottomland Hardwood Forest

HERBS AND VINES

Common"

Athyrium filix-femina Lady fern
Boehmeria cylindrica Falso nettle
Lonicera japonica Japanese honeysuckle
Lycopus rubellus Bugle-weed
Mitchella repens Partridge bor,ry
Rhus toxicodendron Poison ivy

-Moderate"

Berchemia scandens Rattan
Bidens sp. Beggar ticks
carex complanata Sedge
Carex lurida Sedge
Chasmanthium sessillflorum Spike grass
Dichanthelium dichotomum Panic grass
Eupatorium perfoliatum Thoroughwort

A Gelsemium sempervirens Carolina jessamine

(f Hynericum mutilum St. John's-wort
* Juncus brachycarpus Rush

Juncus corlaceous Soft rush
Ludwicia alternifolla Seedbox
Onoclea sensibilis Sensitive fern
Panicum hians Panic grass
Parthenocissus cuincuefolia Virginia creeper
Polygonum sp. Smartweed
Rhynchospora inexoansa Beaked hornrush
Rhynchospora macrostachya Beaked hornrush
Rubus louisianus Blacknerry
Sanicula canadensis Black snakeroot
Smilax rotundifolia Greenbrier
Smilax pumila Sarsaparilla-vine
-Viola primulifolia Violut
Vitis rotundifolia Muscadine
Woodwardia areolata Chain fern

Scattered"

Ambrosia artemisiifolia Short ragweed
Apios americana Ground nut
Arisaema triphyllum Jack-in-the-pulpit
Asplenium platyneuron Ebony upleenwort
chasmanthium laxum Spike grass

O -
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Table 2.7-5 (Continued),_

(,
[_ 5 .ppecies identified at the LES Site:

,Bottomland Hardwood Forest

HERBS AND VINES (continued)

Scattered" (continued)

Commelina virainica Day-flower
Cyporus ovularis Hedgehog club rush
- Cyperus globosus Umbrella sedge
Dichanthelium scoparium Panic grass
Dichanthelium sphaerocarpon Panic grass
Dichanthelium commutatum Panic grass
Elephantopus carolinianus Elephant's foot
Erechtites hieracifolia Fireweed
Eryngium'prostratum Eryngium
Eupatorium serotinum Boneset
Hedvotis uniflora Bluets
Hfdbocotyle verticillata Water-pennywort
Hypericum walteri St. John's-wort
Juncus tenuis Path rush
Juncus diffusissimus Rush
Juncus effusus Soft rush
Lespedeza cuneata Sericea lespedeza

p,_ t - Ludwiqia palustris Marsh purslanee

\~ / Mimulus alata Monkey-flower
Polystichum acrosticheides Christmas fern

. Prunella vulgaric .Self heal
Smilax hispida Greenbrier
Vinla langloisil Violet

WOODY SPECIES

Common"

Acer rubrum Red maple
Alnus-serrulata- Common alder
Carpinus caroliniana Blue beech
Liquidambar styraciflua Sweetgum
Nyssa sylvatica Black gum

Moderate"

Fagus grandifolia American beech
Ilex opaca American holly
fyrica heterophylla Wax myrtle
Pinus taeda Loblolly pine
Quercus phellos Willow oak-
Rhamnus caroliniana Indian cherry

( Ultus alata Winged elm
' Viburnum nudum- Possum-haw

_ . _ _ _ _ . .
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Table 2.7-5 (continued)
i

Species Identified at the LES Site:

Bottomland Hardwood Forest
!
|

WOODY SPECIES (continued)

Scattered"

Asimina triloba pawpaw
Carva cordiformic Bitternut hickory
Cephalanthus occidentalis Buttonbush
Cornus stricta Stiff dogwood
Diospyros virginiana Persimmon
Hamamelis virainiana Witch hazel
Itea virainica Viginia willow

,

Lioustrum sinense Privet
Magnolia virginiana Sweet bay
Myrica cerifera Wax myrtle *

Ostrya virginiana Hop hornbeam
Quercus nigra Water oak
Salix niara Black willow
Sambucus canadensis Elderberry

_A " Common species-are those that may be noted at any random point witnin a
._ specific vegetative community.
" Moderate species are those that may or may not be in view at any random point
but that may be located with a limited amount of searching.

" Scattered species are those that occur only a few times within a given
vegetative community or that are abundant only in one or two localized areas.

.
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Table 2.7-6
(

Commercially Imr> ort ant TimberJ pecies
Commonly Occurrino_at the CEC Site

|

Scientific Name Common Name
i

Liquidambar styracillua Sweetgum

Fraxinus americana White ach

Quercus app. Oaka

Acer rubrum Red mapio

Prunus aerotina Black cherry

Myssa sylvatica Black gum

.Carya spp. HLckorten

Pinus caeda Loblolly pine

\

*
.

,
g
|
1

r
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Table'2.7-7 '

State Rare Plant Spoeles Potentially
Occurring at the LES Site

Scientific Name- Common Name LNHP Ranking"

gjooxis longii Long's yellow star-grass SU

Gent thora sessilis Evening primrose S3

Panicium clandestinum Deer-tongue witchgrass S1

Sanguinaria candonnia Bloodroot S2

.Trilliun recurvatum Reflexed trillium SU

" Rankings assigned by the' Louisiana! Natural Heritage Program (Reference 4):=
SU =.'Possibly1 in peril in the State but status uncertain.
51 = Critically imperiled in the. State because of extreme rarity (5 or

fewer occurrences or fisw remaining -individuals or acres) or because of
( other factors making it especially vulnerable to extirpation from the

State,

S2 = Imper 11ed'in the State because of rarity (6 to 20 occurrences or few
remaining individuals or acres)-or because other factors making it
very vulnerable to extirpation.

33 = Rare or uncommon in State (21 to 100 occurrences),

, , ,, , . , - , _.. . . , - . - . _ -
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Table 2.7-8

Distritotion and Abur>lanm of Nrsuls Potentially Usirr3 tb I.ES Site"

I'robable Distritution'armi
Cuam h Scientific h Preferre<1 flabitat" ~ Abundanm at tie LES Site"

ROIE!frS RObENTIA

bray squirrel Sciurus carolinensis liardwxsl forests with nut Possibly occurs at the site int in
tres, river tottms limited umbers Jue to limited

availability of misture nut trees

Fox sIuirrel Sciurus ni+:r Open forests with little Prd.wbly uncoccum at the site given
ur&rstory* that e st forest on the site are youruj t

M have relatively dense ur&rstory; ,

could occur in the mature upland forest !

in western gortion of site ;

Sistnern flyity squirrel Glaucunts volans uxaliots aL'ul forests of Possibly occurs at the site in the ,

deciduous or mixed-deciduous- upland mixed forests east of Road

coniferous trees 806 which have rrt been harvested
recentiy

lieo ver t'astor canalensis Str ums or bkes with trws h>wn to occur at the site; dist ri- I

on the banks bution prdably limited to the small
on-site pini arti Lake Avalyn; at nost,
site likely to supgort t w family units
since only one family will occupy a '

given y ni or lake

Fulvrus harvest muse Reithrosynturrs tuivescers Grassidr>is with scattered brush, lussibly occurs at the site, tot
weedy fieMs; fence rows probably in limitel numbers due to

limited avallat>ility of suitable taitat j

r tt w mouse termiscus aussipinus uuM areas along streams or Possibly orumm akeg drainaq waysu

Lorderirq fields, swampland at th- site

%) den mouse Peramiscus huttalli ' Forests, m>ist thickets, hrssibly cuswm at tie site
yr d rier I

!

tiiq id cotton rat Siegmelun hispidus Tall grass, sedges aid wwds, tussibly scrurr at tim site but !
moist ceas :ikely in limitel numters due to limited [

'

..ai bbility of suitable habitat p

i i

I
i

h

!'

l
<
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Table 2.7-8 (Continued)

Distribution and Abundance of Nranals Potentiallt Usirn the I.ES Site"

Protusble Distribution and
'

Caeca Leie Scientific tiame Preferred Habitat * Abundance at the LES Site."

F/U KfS (cont.) RODL*f!IA (cet.)

Black rat !..at t us rat t us Closely associated with siian Probiably unctercsvi at the site
'and his structures

taurway rat fottus r,orveoicus Closely associated with man Probably uncreme at the si'se
and his structures

thu:e mouse Mus mescu1us C1use1y assoc 1ated witb cian and InLably uncoussa at the sit 4-
his structures

fJutria Myocastor oms Marshes, swamps, pords, lakes Protably umxecum or absent trce the site;
this species is uncammm in norttern
Louisiani

CAWlVf*ES CARNIVUFR

Gray fox Urocyon cirw recor<y nt eus filxml hardwcol stands with my occur at the site; based on
interspersed fields' considerations of typical 14eerarx>e

size (190-400 acres ), the site prctably
can suppirt only 1 or 2 foxes

Q,yote Canis latraus Prait les, oyn wxdlords, brusby This tqwies is ccemm in northern
or twider-strewn areas Imisiani and protably forages

cc the site; however, because of
its large foreging area (up to 24 mif"),
it probably occurs only occasionally
u. the site

Raccorm Procyon 1., tor Streams ard lakes near wooded 6rs;wn to u: cur at the site; will le

areas or rock clif fs limited to areas nec,r on-site pad armi
lake arm! in tottomlarris along drainage -

ways; lused on consideration of typical
3

p oulation densities (1 raccoon /20
acrd), and iditat availzsbility, tie
si'e prot-ably rupports less th.m, 5
rscores

;



-

s- y N-

~d). ).
%/

Table 2.7-8 (Cnntinued)

Distritation and Abundance of Pes:als Potentially Usina tie LES Site *

FrtLable Distril.<stion and
Ccmxi Nee Scientific Emw Preferred liabitat*' Abundance at the LES Site"

.

[
CARNIVORES (cor.t.) {

l
Mir:k Mustela vison Strears and lake borders Fussibly occurs un the site in |

lottcalands armi along drainage ways; |-
leause of its large f oraging area '

(up to 3.5 miles along streams *), this i
riecies prd; ably occurs <mly '

occasiana11y on tbe site
.

!

Strig'ed skunk h phitis aethitis Sessigen couctry; mixed wxds, PrcLably oxrse in uplard habitats
trushlard, prairie at the site; priulation densities up ,

to 1 skunk /10 acres are poss &le in
sy wd habitat''

River atter Lutra cano1.-nsis kivers arx3 the lokes and SrrJab), deen r 4 <mw at i ha si * e [
tributaries that feed thas'

'

i

lurat Lynx ruieg Swmps ard forest lossibly occurs at tte site; buwever, ,

t w ouse of its large foraging area t

(dA to 3 mi' in fruisiana'), pitably
(cly occasionally occurs m tte ;ite .

i

;

INSFCTIVORES INSECTIVd A

Least tirew Crmtetis turva (ta-n grtzssy areas ttat say Likely to occur at tie site; f
Lave truir, matsbes grdably avet ameson in wwmiland [

p.sstures east cf Road 806, which '

tuve grassy clearirras; pruletian
Ansities up to 25 shrews / acre have !
lem reurted for stre shrew spet les" t

IEastern mole Scakgx2s <aaticus Sandy loan areas in fields, hobably unctmo at the site
lawris, am ,so us 1ue to a lack of suitable habitat

E CHIROPTEEA
.

Satheastern e:yotis M7atis at:troriparius Cams, bellow trws, aun-sale f robably unarreri or absent at [
st rud ures the site de to limited availability ;

ut suitable habitat !

!,

!-

. !

|,

:

I
t

. . . , _ . .
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Table 2.7-8 (Cmtinued)

Distribution ed Aburdance of Mxmis Potentially Usim tk 1.ES Site"

Pr<141e DistrLetim and
Co m un Name Scientific Nase Preferred & bitat' Aburdance at tia LES Site''

PJ4TS (cott'd)

Eetern pipistrel Pipistrellus subflavus Caves, tunnels, buildirgs, Probably uncormve at site due
wxded areas to limited availability cf suitable

,

habitat; could occur to som extent t

in forested areas

RW Lt Lasturus forealis Exded areas Could <xcur in forested areas of the site
i

Evening bat Nycticeius humeralis Buildings, hollow trees Prutxably unctestm or absent at tim site
due to a lack of suitable babitat

Rafinesqx's big-eared bat Flecotus rafinesau=1 Caves, mine ttssels, buildings Pro 6cli absent frte the site due to a
lack of suitable habitat

MMADILLOS XENARTHA

Nire-bandel armlillo Dasw novmcinctus W. sis, brusby areas, rud. Probably occurs in upland habitats '

outc _ps at the rite; typical population densitie.s -
.sre I armlilla per 3 to 10 acres"

EAbbiq LAG wSPHA

Eastern ccttuatail Silvilacus floridanus Norf bru::b - est strips with Prtssibly eterm at the site, par-
uten areas neerby, weed patches, ticolarly in recently fcrested areas i

swanp edges in the wstern sortions of the site
and east of Lake Avalyn; typical j
p4cletion densities range letween
I and (8 cotta. tails / acre'

Sw ep rabbit Silvila ris avuticus Swaup, mandas, wet tuttmlands Frobably obsent from the site;
J typically, lazy tracts of wetlards

{>250 escres) are regaired to su;gott
p4clatior.s of this species"

4

|

. _
- _ . - - _ _ _ - - . _ _ _ _ _ .
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Table 2.7-8 (Cmtin W )

Distributlem and Alucknee c,f fisvals Potentially Usir4 the LES Site"

Prdeable Distribution and
cinxm ha scientific Name Preferred mbitat" Abundance at the LES Site"

FOUCHED MAWMALS MARSUPIALIA

Opusus Didelphis nursupialis Fa1 miry areas, woodlots, alorg Prubably occurs at the site alorg
streams drainage ways atd in pasture areas

east cf kuad 80ti; site probably den-s'

not suppirt a lartje nteber of ghs:amn,
given that tiere are few streams on the
site and a typleal hwe range area is
15-i0 acres"

iEh! FED MAMMALS ARTIODtKTYLA <

T

Vriitetailed deer Odocolleus vis ainier.u.s forest, swaps, and gen brushy Kams to occur at the site; pariably
areas in all habitats; assumirg a carrying

capacity of I deer per 50 acres for
rwarthwest Louisiana furests", the LES

'
i

site could su;$crt approximately 10 deer

"S ecies listed are those identified by the Louisiana tbtural ik-ritaje Progrcan as occurring in tie gerstal site area (Reference 4).t
''Except as noted, (Reference 16).
"Est [ntsted.
"(Feference 25).
**(Reference 10).
*(Peference 26).

'

*(Reference 27).
*'(Reference 13).
'(Reference 23).
'(Reference 23).
'(Feierence 30).
'(Heference 13).
"(Reference 31). [
"(keference 14).

,

,
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-Table 2.7-9- t
I t

| -: t

j- Birds That May Potentially Exist on:the 1.ES Site I

!
>

i
I

{ h

! Species Name Potential Use Including those Verified I

i .),
seen or lleard oa |

} on Avian Sur- Spring- |
| veys in January Surruner Winter Fal1

Common Name Scientific Niune 6nd April 1990 Nester Resident hesident .Higrant

i
t

f GREBES PODICIPEDAE i

I
; Pied-billed grebe Podilymbus podiceps X X

f
CORMORANTS PilAIJLCROCORAC1DAE;

!
; Double-crested cormorant Phalacrocorax auritus X X
!
.

1 HERONS, EGRETS AND BITTERNS ARDEIDAE-

| Great blue heron Ardea herodihs X X X I

| Great egret Casmerodius alk:as X X
! 'inowy egret Egretta thula X X

j Little blue heron Egretta caerulea X X

| Tricolored heron Egretta tricolor X X
' Cattle egret Bubulcus ibis X X

| Green-backed heron Butoridos striatus. X X X

| Blisek- crowned night heron 11ycticorax nyeiticora_x X X

| '/ellaw-crowned night heron Nycticorox violaceus X X
!
1

| DUCKS, SWANS, GEESE ANATIDAE

I
Wood du:x Aix sponsa X X X X;

Green-winged teal Anas crecca- X X;

! Mallard Anets platyrhynchos X .~ X
t

i

:
|

|

!
l

. _ .
- -
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Table 2.7-9 (Continued)

Birds That May Potentially Exist on the IES Site
,

l
.

Species flame Potential Use Including There Verified
- i
i
g S un or lleard on
f on Avian Eur- Sprir.q-

veys in January Sumner Winter Fall

Cterrion flame Scientific tiame and April l'390 14est e r Resident Resident Migrant

!
4

DUCKS, SWAtW., GEESE (cont *d)

iksrthern pintail Anas acuta X ?.

141ue-winged t eal Anas discors X |

tiort hern shoveler Anas clypeata X X

Gidwai1 haris strepera X X

American widgeon- Anas americana X .X

Ring-necked duch Aythya collaris a a
,

j flooded mrganser Inphodytes cucullatus X X X

1 '

i,

i Vill.TURES CAT 11ARTIDAE
!

I

]black vulture Coractyps atratus X X X
Turkey vulture Cat hartes aura X X X X |

OSPRFYS, KITES, EAGT.ES ;

A!4D llAWKS ACCIPITRllsAE

teort hern barrier Circus cyanous X X

Sharp-shinned sm k Accipiter ut rictus X X X

; Cooper's bank Accipiter cooperii X X X
|

I Red-thouldered hawk Buteo lineatus X X X X

Broad-winged hawk But eo plat ypterus X X X

Red-t.niled hawk. - gteo janticenais X X X X

i

i

,

j *

._ .. . - . . _ _ _. ._ __ ._ . . _ _ _ . . _ _ _ _ _ _ _ _ _ _ _



me w -- - h e m m Ju a..r m .Nh a EI.D- Ahaa a- ' 5 5_ Me 4,JM 4 ''' W MM h43 Li.r4 4 Wm-- ' ' - - ' - - ^ - - - " - -' MA L hwM W . - "h-=2

I
}
,

* I M
I $ hC1 e e
, - ,-u N m m
I w L T16 .&; . .e .e

I L W E,
O
>

, W
! M w

O L c.
4 .C & G
| Ed v7
- C .~ N NN N N K x
;j &- * 2

= xw
! t i-

.u1

1 y
! c a

m L Ca

y@*

) @ cD
tn BA N NN N yi

D 5 A
O & .

* LE
T
,a

4.J 4

I Q C
w @ L

- ~= .a @
l M p a

a tn N NM N x
M T

! W Z
! ,

, @
9 .n

& C
O

(4
n

7, 8 ., 9m.
L L e

4.J r0 1 C ** xg
i Ul @ M fU' .

*=e :: *) My
M C ^C tal L fu c Lc

9 -s
U oms a,

> > *C*
| ** C st th

y >D~
5 C $ C, * O> Th s

@
u

- M
~

i@ >p m
9 o in

d o -,6

m. > c &
-

$ C @ @
*J 0 6 1 M w 0
T 3 O -* ; ~ ma
4 .eq ew

.C
c U L
U O ,.,4l* L - . g-

Z @ 5 9 'm M > W :?
..C.a M 5 taj @ C L << < 7T U |11 b s4 Q M f; E.a

L at et M Q .4 > - ;wf
..c. 0

+ 44 o o m O tvta; w
CD W - tr. *y L to sT ft; L *t c

M f m
C T% " p.

.D
7 Cu C ,

C ; o : a ~ oa - u-

@ u tn y u .. 1 L a4 ~ - m,

H $ *=e & A et c 3 a :+ m
0 0 af, c t O q c .c U~*

h. 6' i
.

I U a (A. C U Mg M A L 4

|i*,
.

$N
@ (n:

| * O
O O

'..
& tr. to
4 O 14
M to

. a' .<& .
4 (; D O A*

- u a o
o d. st O-

.I L :o a o
% 2 s* 5 s.b 4

M d .Q
8 1 E'

"; *

p o - a >3e x it e. o - 3-

= @ t1 4 4 x s C
O L C C L M L} % r"tj C *

s tr. m W ca aL e @ z w ;;

Z SC U fy w @ U @ 14 - C D
rm - - * w - 4 M *) u. 4 " -.-

4 i LC <t L - +J w L a -

U Q M ' ~L G
* .4 4 L 4 y* '

; c t; F O - > ~ C F~

Q W Z 0 U d- rc, % m re: 3Zq e; ~
-
at r.t

2''L 4b % .L O
.s -l. O

,

f

--...ww,,r,-., e -.--.,w_,.m,.- _ _m.m-.,_ m.-,ww,,--w.-,w..,,,,,,9m_,.,,.-m_w-,,oy.,-mwwnwmww-p.,w,,--,mww.-,.--.,.~,



Table 2.7-9 (Continued) ,

'

Bir ds That May Potent ially Exist on the I FS Site

.

lotential Use Including Those Verified
Spe<:ies Name

Seen or lieard on
on Avian Sur- Sprin2-

veys in Janu.try Su m r Winter FatI

Correon thune Scientific Nane and Arcil 1990 ster Resident Resident Migrant

11GEOtiS AND DOVES COLUMBIDAE

X X X
Hourning dove Zeinada mcriiura

CUCULIDAE
C_11CKOO3 luiD ALLIES

X
islack- billed cuckoo Oxcyzus eryt brept ha t:m2s
Yellow-billed cuckoo Osecyzus awricanus X X X X

''
X 7

Gre,tt e r roadrunner Geococcyx cal i f ornir,nus

BW8N OW1.S T'.~i ON IDAE

X
Comwin barn owl Tyto alta

COMMON GWI.S 1;TP 1GIDAE

X X A
Finst er n screech owl Otus asio

' X X
Barred owl St rix vari i

-

NICHT11AWKS ANI) 100FWILLS CARERIMULGif.AE

Con.wr. n ight heswk Chordei les oci.t. s penrii s X X

X X
Chuck-will's widow Giprirnulgr carolirwus is

X
Whip-;ror-wi1i C,sp r i rnu l gun rac i f e rus

_

..

. .

. ..
..

.. . ..

.-
..

.

. .. .



.. _ _ ._ _ _ _. _ - - _ -_

i - ~l
4,

O O O
"

..

|'
, ..

| Table ?.7-9 (Continued)
-

|
Birds That May Potentially Exist on the LES Site !

f |
\ |

Species Name Potential Use Including Those Verified
,

!
Seen or lleard on
on Avian Sur- Spring-
veys in January StzTime r Wisiter Fall I

Common thure Scientific Name .and April 1990 14 ester Resident Resident Migrant

} SWIFTS APODIDAE
i
1-

Chimney swif t Chaetura pelagica X

llOMMINGHIPDS TROCliILIDAE j

l<uby-throated hummingbird Archiloches colubris X X X

_ KINGFISHERS AI.CEDINIDAE

Belted kingf isher Ceryle alcyr.n X X X |
t

i
WOODPECFERS PICIDAE

i<ed-headed woodpecker Melanerpes erythrocephalus X X X

Red-bel l ied wcxxlpecker Melanerpes carolinus X X X X
Ye1 low-bellied sapsucker Sphyrapicu: varius X X

i Ibwny woodpecker Picoidec pubescens X X X X

{ llairy woodpecker Picoides villonus X X X X
i Red-cockaded woodpecker Picoides borealis X
I- flort hern flicker colaptes aurattis X X X X
i Pileated woodpecker Dr'/ocopus pilcatus X- X X X

|

>

I

$ -

i

!
1

,
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Table 2.7-9 iContinued)

Birds Th.it May Ibtentially Exist cn the L.ES S i t e

_

Species fiame Potential Use Including Those Verified

Seen or Heard on
on Avian Sur- 3pring-
veys in January Sunsw r Winter Fali

Cm:non N sme Scient ific Hanie and April l'no tester hesid nt imaident Migrant

J!mi Afn> CROWS COPVIDAE

Blue jay Cy ncoc i t t a c r i st at a X X X X
/urcrican crow Corvus brachyrhynchos X X X X

Fish crow C.rrvus ossifragua X X

TITMICE PAhiDAF

C<srolina chickadee Forus carolinensis X X X :(
Tu t t ed t i t rrou:,e Parus bicoli>r X X X .

NUTilATf'llES SITTIDAE

l<ed-breasted taut hatch Sitta canadensis X

White-breasted nut. hatch Si t t a carol ir.c osic X-

Brwn-headed nuthat ch SJtta puni11a X '

X X

CFFEl'EES CERTHIIDAE

Bronn cretcper ce a t h i a rewe r i c .ina

- - _ _ _ - _ _ _ _ _ -
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j Table 2 1-9 (Continued) [
l
-

,

t
' ' Birds That May Potentially Exist on the LES Site

5

Species thune Potential Use Includar.g Those Verified

'ieen or Heard on i

en Avian Sur- Spring-
veys'in January Summer Winter Fa11

Common ' Narre Scientific Name and April 1%0 - tiester Resident Resident. Migrant j

dkENS TROGLODYTIDAE

| Carolina wren Thrycthorus ludovicianus X X X X
lh>use wren Troqlodytes atxian X*

Winter wren . Troglodytes troglodytes X X
Marsh wren Cistothorus palustris X X

e

| KINGLETS, GNATCATCHERS,-
THRUSHES AND ALLIES MUS"ICAPIDAE

Golden-crowned. kinglet Regulus satrapa X X
Ruby-crowned kinglet Re<rslus calendula X 7
Blue-gray gnatcatcher Polioptila caerulea ~.< X

Eastern bluebird: Gialia sialis X X X X
|Veery Catharus funcescens X

Gray-cheeked t nrush Cat harus minirgs: X
! Swainson's thrush Cath <trus ustulatus x

| Horm ! t hrush Catharus guttatus X X

j Wood t :: rush Ilyluzichla rutstclina X X X
~

Imerican robin ; Turdus migrat.orius X X X X

!
!

!
,

f-
I
!
;
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| Table 2.7-9 (Continued)' *

,

Birds That May Pote fially Exlst on the LES Site f,

:

!'

,

Species Name' 1Tatential Use including Those Verified f1

Seen or Heard on
on' Avian Sur- Spr i re;-

,

veys in January. . Sun:me r Winter Fall i

Cornmon Name Scientific Narne and April 19i+0 14 ester Resident Resident . Migrant

I
,

WOOD -WARBLERS, TANAGERS, e

CARDINALS, GROSBEAKS,
BUNTINGS, SPARRCWS, BIJLCK-
BIRDS, AND ORIGIES (cont.) emf 3ERIZ1DAE (ccnt.) -

i

'

Canada warbler Wilsonia cimidensis X
'

Yellow-breasted chat Icteria virens X X X
Suncier tanager Piranga rubra X X X *

Scarlet tanager . Piranga ol ivacers X |;

Nort hern cardinal Cardinalis cardinalis X X X X !

Rose-breasted grosbeak Pheuctucus ludovicianus X :

Black-headed grosbeak Phoucticus inelanocephalus X

Blue grosbeak Guiraca caerulea X X X .

Iridigo bunting Passerina c*fanea X X X I
Pdinted buntirig Passerina ciriu X X f
Dichcissel Spiza americana X X ,

Rufous-sided t owhee Pipilo erythrephthalmus X X {
Chipping sparrow 'Spizella passerina X X X X !

Field sparrow Spizella pusilla. X X [
Vesper sparrow Pococetes gramineus X !

;. 1. ark sparrow Chandestes gramraacus X X i

Savannah spar r ow : Passerculus sandwichensis a p

tienslow's sparrow . Arrvnodracy:n henslowil X !

Le Conte's sparrow Anunndramu s loconteli X r

!

t
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Table 2.7-10
.

i-
,

i exhittans arvi Reptiles Potentially O.~. nzrrio2 m tw LES Site' |:

I P.msible Distrilmtion !
'

Onean Lee Scientific N.mw- Preferred Habitat" at the Lt3 Site"

L*?rflBIANS

Svitted salamarm3er Advstar.u saculatus Pk>ist wuds; treeds in Ettialarris, onsite gord, i,

'' wtnearsi pcnis leke Avalyn
'I Netled sale &r Ambystimu orac7m Wriety of habitats Ptessibly site wide
I

bethern dusky sa1r.iander, tes:rm<matb2s fuscus iuscus E 11ar31 streans, sprit 4s Alu g stre m

Dwarf salamander Eury &a tristridF2itata low, :aucpy areas Bottuslards, p<d and take .dp

i Notthern cricket frog Acris crefitass crepitans Near perlmanent todies of Ear onsite pJrd and Lake
water with wegetation Avalyn

4

M* dvmse's tvad Bufo wrobusei w H.ousei Shores of s=all lakes take Avalyn singeline-

.

Easterre narrtesnth toad Gastrot+.rire carolir.enris Sheltered, suist areas, Boe tuatlar;2s, pad ard lake Mr
,

water edge .

.

0 e's gray tr(efrog 11yla chr7susa lis Brevis in stording bodies had armi lake edge (brwiina)$.

! of water
!

Gems treefrto Hyla ci wrea Su4es, ide tuders, streams b.,tt nimis, pad arri lake Me,

alten strems ,

,
,

t Uplar-3 durus frog Pskris triseriata teri trun ftist unis, totttalar is kt t(eiar,1s !

!
bullfrog kara cates!elana Lakes, exds, tags (Astte g*ni, Lske Avalyn

i
j Erreze frog Nna clamitons Sweps, near streams Bottialarris, strece edges

,
4 ,

Southern leapurd frog Rar.a sthernmtala . Shallw, fresh water with Slaltuu p>rtiar:s of ortsite uni
3

vs-pt aticri ar,1take Avalyn'
r

! REP *1LES

1 1

! Gasma snapping turtle rbeltdra wrrer. tina sert.nt ina Per1runeet fresh #-r %ite ont, LAe Avalyn '

i

b 1 eare3 slider chrysnia scrirta et-wis t!uiet waters with asily intte %:te pad, L.Ae Avalyn'

!

!

;

|
'

i i

$

!
:.

I
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Tat.le 2.7-10 Vent Irw3)

Antibiwa an! F*Tilles Peent tilly (w currira m t re t.I3 Site"

Pm.;si m leistritution

One,wi N4w Scientific ILsent Freferred Habitat" et the tis Site"

REPTit,ES (cont . )

Mississippi map tu.rtle Graptmis Ltkni Large != iies of water L e Ava!yn

Eastern nu3 turtle Kirnstera n subrubrarz mtiumms Shelle.w water of sm il punds % site graf

St irlpit St +. rvt h -<rus cui , rat us Lakes, punds, rivers or: site g ej, LAe Avalyn

Texas spiny softshell Trirw^Tx scinif.-rus ervi f ermrm-nt streant:s Streams

b.-rican alliptor Alli utor mississipricosis targe rivers, suaegzs, layou:.; Fr Miy hs not vrur .it tte site

Orttern fence li:ard Sceltterus un.1214tus t.f a-irithinus F xests, own pice forest Fuss 2.bly site wide; emy im mee
aburent in upland pirm forest

Gruumi rF .s. Seineella lateralis h.!!ards t w sibly site wide

six-lined rac+rur.ner Crmidorborus sexlineatus sex 11neatus gen, wil-dreired anas hcently tiered areas

Semitern coal skirk Eunn .xs anthraci-us :-lavialis Htasid p>rtions of wuid LPptard saxed ar>i pirn. forest s
hillsides

Five-lired skirk Euwes s f ariatus Cutover w=nicts but ly t Warmi arv>as

9ekrn copp rtwad A41st r r i n cym* ort rix o tt ort r ix 1 wlards EWt ti cilan is

Wstern cottu2:ssth A-Aist roi o piscircrus le+:osttra Swamps arul bayous Nstbly ..nsite pur>l aryl th

Orttarn scarlet snake Osuth ra coccima ag-i Areas with ser>fy, lomy soil Sately, 14 soil areas

Butte:,allk ra er Coluter o erictor ethicus %-r. fields, f orest . iae Me areas in ww.ilarmi gtures

tk stern pyyrf rattlesnae Sistrunn miliaris hiver fleavig lain, sw.m+s, Ewtt nimeis
nort.bes
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Table 2.7-10 (Contirre3) i

A.rtenti As and E% tiles Potentially occurrin2 en the LES Site"

i

PrtAuble Distribtstim i

Cwume Lane Griectific time ' Preferred N bitat' at the LES Site" !'

!
,

RDTILES (cret.) |,

[

ftississi;pi ringneck snde Diaichis punctatus stictonects Suwa, sprion, dump hill- Mttalawls !'

,
sid-s

Eastern txq.v>se snake li-tertxim platrth!ros Sarmly areas Sarmit 4:eas
t
,

j Frairie kingsnake taptwelt is callivster callicaster Grasslarx1, prairie, t$en twn areas in www11armi pastures t

wcollands E

!

Didemeriback water snake kr*Aia its ebifera halety of aquatic hatitats Onsite ped, Udte Avalyn i

r

Orttern brown snake Stereria & kavi dekavi b;s, sumgxs, marsbes, =>ist Nttislarn.ls ;

wnilants j
t

Ortiern redtelly snake Storeria occipittuucul.ta is or rear coen wufs WAlar=1 sestures
'

! occipitreaculata

e

i.
Flotte] snee Tant 1114 gracilis % k r rocks b nsibly .*ite wi&

L

W stesn ri W a snake hhis creximus remris-:s War streams armi ditetes, Onsite pai and L&e Realyn .,

14.e mi poi e4p- . h , m y str+ams }

*

!
"(Retenence 4) |

''(keference 22) !4

| ~E:,t imat ed.
i i

I I
. t
! !
i

l
*

!
1.. >
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a
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Table ' . 7 -11

Federally Fridangered Wij ili f e Specien Whose Ennwn

or Hirt oric Dirt ribut ion Encot"pasren the 115 913

,

_. _ _

Scientific Name Com:non Name

Cairpophilun pric ipal in Ivory-billed woodpecker

Felin concolorcoryi Florida panther

Holineetus leucocephalun Bald eagle

Nutten t ur boreal in Eski!no curlew

tiroiden horant.in Red-cockadod woodpocker

Vermivnrs bachmanii Bachman's warbler

(Reference 4)

-

|
|

|

..
.
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Table 2.7-12 ,

Recreationally or Commercially Important Wildlife Specien |
Potentially Occurring on the LES Sito

Game Speciep

Whitetailed deer
Eastern cottontail
Gray squirrol
Fox squirrel

Wild turkey
Boowhite quail
Mourning dove
American woodcock

Fur Animals

Mink
,

Raccoon
BeaverG Skunk
Oppossum

,

flutria

Coyote
Yox
Bobcat

(Beforence 10, 11)

r

9'

,

|

|

|

[, -

. .._m.-,. . , _ . . - . . . _ . _ . . . _ - , , , - . . . _ - , _ _ . . _ . . . , . , . _- -
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Table ~?.7-13

Plant' Species Used as Deer Food Northwest Louisiana *

Usage and

Coonon Name Scientific Name Palatability Abundance at LES Site'b

WOODY SPROUTS AND YOUNG TREES

American beech Fagus grandifolia U-M M-S

White oak Quercus alba M-L C-S

Southern red oak Quercus falcata M-L D-S

Water oak Quercus nigra M C-S

Elm Ulmus americana M tlP

Magno11a Magnolia grandiflora n-L UP

Sweetbay Magnolia virginiana M S

Blue beech Carpinus caroliniana U-M C-S

Red caple Acer rubrun M D-S

SMALLER TREES AND SliRUBS

Alder Alnus rugosa L UP

Arrow-wood viburnrrm dcntatum H M-S

Azalea Rhododendron canescess H-M UP

Cherry Prunus serotina H-M H-S

Chokeberry Aronia azbutifolia U t:P

Dogwood Cornus florida U M-S

Hawthorn, green crataegus viridis U t:P

Hawthorn, parsley Crataegus marshalii U S

Holly, decidious Ilex decidua H S

Sweet 1 eat Symplocus tinctoria M u?

Huckleberry, spring Vaccinum eleodia H NP

Farkleberry Vaccinum arboreum M M-S

Waxmyrtle Myrica cerifera M-R C-S

Plum Prunus americana H UP
1

i
I

|
|

I I
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3 Table 2.7-13 (Continued)
i

: Plant Species Used as Deer Food Northwest Louisiana"

i
*

i

l
Usage and

DCommon Name Scientific Name Palatability Abundance at LES Site *

4 SMALLER TREES AND SHRUB 5 (Cont.)
)-

)
7 Redbay Persea borbonia U NP '

k Redbud Cercis canadensis U NP
Silverbell Halesia diptera M-L NP r

,

snowbell Styrax americana U NP
j virginia willow Itea /irginica U S'

Witch hazel Ramemelis virginiana M-L M-S
Yaupon Ilex vomitoria H S,

i VINES

Blackberry / Dewberry Rubus spp. M-L C-S
Smilax Smilax spp. H M-5
Rattan Berchemia scandens H M-S *,

i FRUITS
,

6

Acorns Quercus spp. H D -- S.

{ Blackberries / Dewberries Rubus spp. H C-S

* Reference 14)h(i = palatability high; M = palatability medium; ;

L = palatibility low; H-L or H-M = Indicates palatiblity
varies as indicated at dif ferent timo of the year: U = usage and palatability unknown.

CD = Dominant; C = Common; M = Moderate; S = Scattered; NP = Not known to be present on the site. See,

section 2.7.1. +

,

i

t

!,

, .

!

|

i
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O IAble 2.7-14
Macrochytes and Phytonlankten Octggy,ang

in Bluecill Pend and/or Lako Avisiv3
at the LES Site

.

Scientific Name Common IJame

Macrochvtes

Polygonium sp. Smartween
Zannichellia palustris Horned pondweed
Ludwigla palustras March p arniane
Juncus repens Rush
Juncus effusus Soft rush
Alnus serrulata Common alder
-Cephalanthus occidentalis Duttonbush
Nypericum waiteri St. John's-wort
Utricularia sp. Bladder wort
Liquidambar styractflua sweetqum*

Lycopus rubellus -Dugle-weed

Phvtoclantog

Chlorophyta Green algse
rilementous
Unicellular
Desmidiaceae

Pyrrhophyta Dinoflagellates
Dinophyceae

Chrysophyta Yellow-green algae
Dinobryaceae
Synuraceae
Diatomaceae

.

\

_ . . . . . . . . . . . . . . .
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Table 2.7-15 i
*

i
Acuatic Invertebrates That May occur in

Bluecill Pond and Lake Avalyn

Scientific Name Common Name

Benthic Macroinvertebrates

Platyhelminthes 71stworma
Planariidae Planaria

Nen.? t oda Round worms

Anne 11ac Segmented worms

Arthropoda
Amphipods

Tal trit rae Side swimmers
Decapoda

Astacadoe Crayfish
Palaemonidae Shrimp

insecta,

Ephemerophtera Hayt11es'

odonata Dragonflies and Damse1tlies
Megaloptera A1derflies
Tricoptera Caddisflies
Lepidoptera Hothe
Coleoptera Deetles *

Diptera Flies, Hidges
1/cmiptera True bugs

Mollusca
Castropoda Snails, Limpets

Zooolankton

Protozoa (ciliates)
Rotataria
Copepoda ,.

Cladocera

,

|

|

I;
I

t

.
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Table 2.7-16

Floh Species That Mav Occur in
Bluecill Ptnd and Lake Avalyn

Scientific Name Common Nane

Amlidae
Amla calva Bowfin

Antherinidae
* Lab 1desthes sleculus Brook silverside

Catostomidae
Ictiobus bubalus Smallmouth buffalo
Ictiobus cyprinellu Bignouth buf f alo
Zctiobus niger Black buffalo

* Erfmyran sucetta Lake chubsucker
MLnytrema melanops spotted sucker

Centrarchidae
Lepomis megalotis Longear SuntLsh

* Lepomis macrochirus Bluegill
* Lepoh:Is gulosus Warmouth
-* Lepomis microlophus Readear auntlsh

Lepomis punctatus spotted sunfish
Lepomis cyanellus Green sunfish

* Lepomis marginatus Dollar sunfish
* Lepomis symmetricus Dantam sunfish

Micropterus salmoides Largemouth bass
Micropterus salmoldes floridanut Florida largomouth bass
Micropterus punctulatus Spctted base

Pomoxis annularis White crappie
Pomoxas nigromaculatus Black crappie

Cyprinidae
Cyprinus carpio common carp
Notemigonus crysoleucas Golden shiner
Dorosoma cepedianum Gizzard shad
Dorosoma potenense Threadin shad

Cyprinodontidae
* Fundulus chrysotus Golden topmLnnow

Esocidae
* Esox niger -Chain pickerel
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Table 2.7-16 ( cor,t inu ed )

IFish Species That Mav_ Occur in
Bluocill Pond and Lake Avalyn

|

|

Scientific Name Common Name

Ictaluridae
Ictalurus natalis Yellow bullhead

'
Zetalurus melas Black bullhead
Ictalurus nebulosus Brown bullhead
Ictalurus turcatus Blus catfish
Ictalurus punctatus Channel catfish
Pylodictis olivaris Plathead catfish

Lepisosteidae
Lepisosteus oculatus spotted gar

*

Atractosteus spatula Alligator gar
Lepisosteus osseus Longnose gar

,

Pocidae
-Etheostoma gracile Slough datter

Poeciliidae
* Gambusta affinis MosquLtotish

Species identified in the on-site pond or Lake Avalyn during the on-sitea =

( survey in January 1990.

O
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,q 3.0- INTRODUCTION

\' ') The Louisiana Energy Services (LES) Claiborne Enrichment Center
(CEC) will be located near Homer, Louisiana in the northwest part
of the state. This facility is designed to enrich natural
' uranium for use in commercial nuclear power plants.

The LES Claiborne Enrichment Center is focused on a uranium
hexafluoride (UF6) Separations Building, which contains three
practically identical plant units, a common area of shared
systems, and a central control room. Other major facilities on
site include a Centrifuge Assembly Building, Office Building,
Guard House, Cylinder Receipt and Dispatch Building, Diesel
Generator Building, a Product and Feed Storage Area, and a Tails
Storage Area.

The feed material for the enrichment process at the LES facility
is uranium hexafluoride with a natural composition of isotopes
U-234, U-235, and U-238. A summary of its characteristics is
provided in Table 3.2-2, Radiological Characteristics of Natural
UF6 Feed, Table 3.2-3, Properties of UF6, and Table 3.2-4,
Chemical Reaction Properties.

When mined, uranium ore contains about 0.14% uranium oxide, U308.
When it is milled into " yellow cake", this uranium intermediate
contains about 0.7 wt% U-235. A conversion plant adds fluo'.ine

'T to the yellow cake, creating uranium hexafluoride.
'(O

The LES facility utilizes UF6 because it is the only uranium
compound having a vapor pressure suited to the centrifuge
enrichment process and because fluorino is monoisotopic. The LES
facility will produce UF6 enriched in a range up to 5 wt%, U-235.

The LES enrichment-process is a mechanical separation of
isotopes. No chemical or nuclear conversions take place. The
feed, product, and tails streams are all in the form of uranium
hexafluoride.

In the separation process, the hexafluoride compounds of uranium
isotopes U-235 and U-238 are separated in a fast rotating
cylinder-(rotor) based on a difference in centrifugal forces due
to differences in molecular weight of uranic isotopes.

Natural uranium feed, in the form of UF6 will be transported to
the LES facility from either of two conversion facilities
operating in the United States: one near Metropolis, Illinois;
the other near Gore, Oklahoma. In the future, U.S. utilities may
procure UF6 from anywhere in the world (e.g., Cogema in France,
British Nuclear Fuels in the UK, or from Technabsexport in the
Soviet Union). This natural UF6 feed arrives at the CEC as a
solid under partial vacuum in 48 inch diameter transportation

f cylinders.
t

.

3.0-1
I
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(~ 3.1 EXTERNAL APPEARANCE
'

The LES enrichment facility is located in the area shown on''

Figure 1.1-1. The facility consists of the following
buildings and storage areas: separations building,
contrifuge assembly building, container receipt building,
product storage area, office building, feed storage area,
tails storage area and switch yard. The total area occupied
within the security fence is approximately 70 acres.

The facility layout, security boundary / fence and LES owned
'

property are illustrated on the site plan shown in Figures
3.1-1 and 3.1-2.

The architectural design of the facility's buildings
incorporates various materials with contemporary design to
create an aesthetically pleasing appearance. The Separations
Building will be constructed of reinforced concrete framing
with architectural masonry siding. The other buildings will
be of structural steel type framing with architectural
masonry siding. The buildings will vary in size and height
with the tallest being the equivalent of four stories high.

Care is exercised to effectively coordinate building
materials and color selections in the overall design
development of the facility to provide an aesthetically7s

( )$
pleasing effect.

x_
Landscaping is planned for the site, areas adjacent to the
structures and in the parking areas to complement and blend
with the natural surroundings. Landscaping materials used
are mostly those which occur naturally in the region.

The location and elevation of release points for liquid and
gaseous wastes are shown in Figure 3.1.-3. The top
elevations of the vents (gaseous waste release points) in
respect-to the top elevation of the other buildings is shown
in Figure 3.1-4.

Visual impact of the facility on the public will be very
minimal to non-existent due to the proximity of highways,
the low-relief terrain and the buffer zone of trees around
the property.

I

3.1-1

i
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I''T
V 3.2 PLANT OPERATION

Duri.g normal operation, the Louisiana Energy services (LES)
Claiborne Enrichment Center (CEC) produces non-radioactive
effluents and small quantities of radioactive offluents
consisting of water and other liquids, vented gases, and solids.

Figure 3.2-1, Process System Functional Block Diagram, presents
an overview of plant operations. A detailed analysis of the
operations and the associated activities of maintenance, repair
and cleaning has identified potential sources of contamination of
the normal liquid, gas and solid effluents.

Incoming UF6 arrives at the CEC in 48 inch diameter
transportation cylinders, which are first checked and weighed et
the Cylinder Receipt and Dispatch Building. The cylinders are
unloaded by crano, inspected for integrity, weighed, and
temporarily stored in the Product and Feed Storage Area.

As needed, the feed cylinders are moved into the separations
Building, and loaded into autoclaves. After purification of the
UF6 to remove HF and air, the cylinders are heated to vaporize
the solid UF6 into a gas. The UF6 gas flows to the centrifuges
where the percentage of U-235 is increased in one flow stream
(product) and reduced in the other flow stream (tails). The

(~') stream containing the increased percentage of U-235 flows to the
( ,/ product take-off stations, where UF6 is solidified in air cooled

product cylinders. The stream containing the reduced percentage
of U-235 flows to the tails take-off stations, where it is
eolidified in water cooled tails cylinders.

After filling and sampling, the product cylinders are moved to
the Product and Feed Storage Arec; the tails cylinders are moved
to the Tails Storage Area. A Product Blending System is provided
in the event it is necessary to blend product to customer
specifications. Product cylinders are shipped to fuel
fabrication facilities. The tails cylinders are stored on site.

All of the di process equipment which is outside the autoclaves
is operated with UF6 below atmcspheric pressure. If a leak in
the piping occurs, the immediate effect is an inleakage of air,
not an escape of UF6. Systems designed to protect the
centrifuges automatically isolate the process.

In the following sections, uranium enrichment operations are
described to identify sources of radioactive and non-radioactive
wastes and offluents. Flow diagrams are presented which show
major process equipment, material balances and effluent streams.
Flowrates for the design capacity of the plant are shown. The
individual radionuclides found in plant effluents are identified.
The enrichment operations do not require changing the UF6

(^] chemically and therefore no chemical reactants or intermediate
As/ products are present. The only other uranium compounds and

substances in the process arise f.om impurities in the UF6 or
leakage into the system. l

1
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3.2.1 FEED SYSTEM

The msin functions of the feed system are to purify the as
receis ed UF6, and to provide a continuous source of UF6 feed
material to the centrifuges.

UF6 can exist in the liquid, solid, or vapor state, depending on
its temperature and pressure. At ambient pressure, UF6 is a
colorless crystalline solid that changes directly into a vapor
when heated (sublimation) . This type of phase behavior
facilitates safe storage and handling of UF6 and is exploited
throughout the operation of the enrichment process.

3.2.1.1 Purification

The cost common gaseous impurities in UF6 feed are air and
hydrogen fluoride (HF) from the reaction of UF6 with moisture in
the air. Since these light gas impurities have a higher vapor
pressure than UF6, their presence can be detected by measuring
the pressure of a feed cylinder at ambient temperature.

The first step in the UF6 enrichment process is " cold"
purification. A feed cylinder at ambient temperature is
connected by flexible pipe to the UF6 process piping within the
autoclave. Impurities such as hydrogen fluoride, air and any
other light gases are extracted by venting the feed cylinder
through a desublimer and chemical adsorbers.

The desublimer is designed to collect any UF6 by removing the
latent heat of sublimation while allowing the light gases to flow
to chemical adsorbers where remaining hazardous gases are
removed. The remaining gase's vent through a Gaseous Effluent
Vent System. The Gaseous Effluent Vent System is described in
Section 3.3, Waste Confinement and Effluent Control.

Any UF6 in the stream is collected by the desublimer, which is
cooled by Freen supplied by a Cold Refrigerant System. Feed
purity is assessed by reference to the incremental pressure rise
in the desublimer after each purification transfer operation.

The cold purification process is repeated until the desired
purity is achieved. When the desublimer reaches its UF6
operational fill limit, it is heated by Freon supplied by a Hot
Refrigerant System to sublime the trapped UF6 for gaseous
transfer and collection in a feed purification cylinder.

! The gaseous UF6 recovered in the purification cylinder is
I desublimed by spraying cooled water at 39 F directly onto the

cylinder, cooling water is supplied by a Spray cooling Water
System.

The next stop in the UF6 enrichment process is " hot"
purification. The autoclave is first hydraulically closed and
locked. Then the feed material within the cylinder is liquefied
by drawing air over electrically heated coils and through a
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(
( ,/ channel surrounding the feed cylinder. The temperature of the

air is controlled to maintain specific cylinder pressure as the
UF6 liquefies. The cylinder is vented to the desublimer when the
UF6 is in the liquid phase. When the desired purity is achieved,
the cylinder is placed in standby mode by closing the valve in
the vent line. A temperature control system maintains the
required UF6 pressure and compensates for heat loss to the
environment.

When needed, the feed cylinder is connected to the feed supply
header and heated to vaporize the UF6 at the required feed rate.

3.2.1.2 UF6 Feedina

The UF6 Feed System is designed to provide a continuous,
controlled flow of UF6 from the feed cylinders to the
centrifuges. The feed system consists of feed autoclaves,
associated valves, instrumentation, and piping. The UF6 is
turned into a gas (sublimed) by heating the outside of the
cylinder with hot air. The gaseous UF6 is reduced in pressure to
below atmospheric inside the feed autoclave and flows to the feed
piping header then distributed to the centrifuges.

This system is illustrated in Figure 3.2-2, Process Flow Diagram
UF6 Feed Syctem. Major process equipment a.id a material balance,

(~N which includes UF6, HF, and air temperatures, pressures, and
( flowrates are itemized on this figure.

As the quantity of UF6 in an on-line feed cylinder decreases, the
heat transfer to the UF6 feed also decreases. The air
temperature setpoint increases to offset the decrease in heat
transfer. The pressure within the cylinder is controlled in this
manner until the air temperature can no longer maintain the
required feed pressure.

At the minimum value of UF6 pressure required for continuous
feed, the control mode of the autoclave flow control valve
changes to maintain the upstream pressure while providing
essentially unrestricted flow to the feed header. Simultaneous
with this change, a standby cylinder supplements the decreasing
flow from the on-line cylinder, thereby maintaining a continuous
feed flow to the centrifuges.

The pressure control valve inside the autoclave reduces the UF6
vapor to a sub-atmospheric pressure of approximately 0.7 psia.
With the exception of the cylinder and piping within the
autoclave, all UF6 processes operate at sub-atmospheric
pressures. After the contents of a feed cylinder have been
reduced to a minimum, the cylinder is isolated from the feed
header: then vented to the food purification desublimer until it
is empty.

The autoclave is then isolated from the purification header and
allowed to cool. Meanwhile, the former standby cylinder
continues to supply the full feed flow to the centrifuges.

3.2-3
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Gaseous effluents result from UF6 purification operations and
from removal of small quantities of air which enter the piping
during feed cylinder connection and removal. After connecting or
disconnecting cylinders the air is removed from the piping via a
mobile pump set. All of these gaseous effluents are treated to
remove UF6 and HF then discharged to the Gaseous Effluent Vent
System for further treatment. The Gaseous Effluent Vent System
is described in Section 3.3, Waste Confinement and Control.

Solid wastes are generated during the routine maintenance and
change out of chemical traps and oil traps.

Liquid effluents are produced from the treatment of vacuum pump
oil.

Effluent and waste quantities, treatment, and disposal are
described in Section 3.3, Waste Confinement and Effluent Control.

3.2.2 ENRICHMENT SYSTEM

Purified UF6 feed enters the feed supply header with an isotopic
composition-(assay) of 0.711 wt% U-235. The Enrichment System
yields product streams with assays ranging up to 5.0 wt% U-235
and tails streams with assays ranging from 0.20 to 0.34 wtt U-
235. The isotopes are physically separated by centrifugal force
in arrangements of gas centrifuges called cascades. There are
seven cascades operating in parallel per assay unit and two assay
units per plant unit.

The cascade feed, product, and tails flow rates are controlled to
vary product and tails assays within the ranges provided above.
The gas contrifuges are driven by medium frequency electric
motors and are cooled by a Machine Cooling Water System.

The product streams are withdrawn from the cascades by the
Product Take-Off System. Simultaneously, the tails streams are
withdrawn from the cascades by the Tails Take-Off System.

Gaseous offluents result from UF6 sampling which is accomplished
utilizing mobile vacuum pump sets. These gases are treated to
remove UF6 and HF then discharged to the Gaseous Effluent Vent
System described in Section 3.3.

Solid wastes are produced from periodic maintenance and change
out of chemical and oil traps.

Liquid effluents are produced from treatment of vacuum pump oil.

Effluent and waste quantities, treatment and disposal are
described in Section 3.3, Waste Confinement and Effluent Control.

O
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3.2.3 PRODUCT TAKE-OFF SYSTEM

The Product Take-Off System continuously removes enriched gaseous
UF6. product from the cascades into 30B product cylinders in the
UF6 Handling Area.

The-Product Take-Off System consists of first stage UF6 vacuum
pumps, second stage UF6 vacuum pumps, cylinder stations, a vent
system, and associated valves, valve hot boxes, and
instrumentation. The vent system comprises product vent-
desublimers, chemical traps, vacuum pumps, and oil traps.

This system is. illustrated in Figure 3.2-3, Process Flow Diagram
Product Take-Off System. Major process equipment and a material
balance, which includes UF6, HF, and air temperatures, pressures,
and flowrates are itemized on this figure.

The enriched UF6 is withdrawn from the cascades to product
cylinder stations, where it desublimes-(solidifies) in air cooled
cylinders._ The withdrawal and transfer is effected by two vacuum-
pumps in series that boost the UF6 pressure to approximately 0.6
psia. An. additional stage of compression is provided by a second
stage UF6 vacuum pump located near the product cylinder stations.
The UF6 pressure is compressed to approximately 6 psia-before it
is air cooled and desublimed in a 30B cylinder. The piping

O between the second stage pressure pump and the cylinder stations
is heat traced to prevent blockage due to UF6 desublimation.-
Valves are enclosed in hot boxes.

Cool air is supplied to the product cylinder stations by an air
cooling product cylinders subsystem of-the Spray Cooling Water
System.

A product vent: system is used to remove uncondensed light gases
(HF and _ air) resulting from minor inleakage to the process.-

.These-gases periodically build up in the on-line product
cylinders and require removal. The' vented-gases pass through a
desublimer designed _to collect any UF6. The light gases flow-
through to chemical adsorbers where remaining hazardous materials
are' removed,.then.to the Gaseous Effluent Vent-symtem for further-
removal of UF6 and HF prior to being discharged to the
atmosphere. =Small quantities of air which enter the piping
during cylinder connection are removed via a mobile vacuum pump
- set . - -The mobile vacuum pump set exhausts to the Gaseous Effluent ~-

Vent. System. The Gaseous-Effluent Vent System is described in
Section 3.3.

Solid wastes.are produced during the periodic maintenance and
change out of chemical and oil traps.

Liquid effluents are produced from the treatment of vacuum pump-
( *

Effluent and waste quantities, treatment and disposal are
described in Section 3.3, Waste Confinement and Effluent Control.
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3.2.4 PRODUCT LIQUID SAMPLING SYSTEM

The function of the Product Liquid Sampling System is to take
homogenized liquid samples from each product cylinder so the
contents of these cylinders can be analyzed to provide the
customers with verification of the product quality. The Product
Liquid Sampling System consists of the product liquid sampling
autoclaves and the sample bottles.

This system is illustrated in Figure 3.2-4, Process Flow Diagram,
Product Liquid Sampling System. Major process equipment and a
material balance, which includes UF6, HF, and air temperatures,
pressures, and flowrates are itemized on this figure.

A product cylinder is loaded into a product liquid sampling
autoclave from a mobile cylinder transporter. The cylinder is
heated by circulating electrically heated air until the contents
are liquefied and homogenized by convection. The autoclave is
tilted to fill the sample bottles previously attached to the
cylinder. After sampling the autoclave is cooled by circulating
cooling water through an external jacket to solidify the UF6 in
the cylinder and the sample bottles.

Under normal operating conditions, minor quantities of
intermittent gaseous effluents result from small quantities of
air which enter the piping during connecting and removing product

|hcylinders and sample bottles. The air is removed via a mobile
vacuum pump set which vents to the Gaseous Effluent Vent System
described in Section 3.3.

Solid effluents are produced from change out of chemical and oil
traps.

Liquid effluents are produced from the treatment of vacuum pump
oil.

Effluent and waste quantities, treatment and disposal are
described in Section 3.3, Waste Confinement and Effluent Control.

3.2.5 PRODUCT BLENDING SYSTEM

| The function of the Product Blending System is to provide the
i means by which the contents of two product cylinders can be mixed
'

to give a final product of the desired U-235 concentration.

This system is illustrated in Figure 3.2-5, Process Flow Diagram
| Product Blending System. Major process equipment and a material

balance, which includes UF6, HP, and air temperatures, pressures,
and flowrates are itemized on this figure.

The Product Blending System consists of the blending autoclaves,
blended product receiver cylinder stations, blending vent
desublimer subsystem, and the associated valves, valve hot boxes,
piping, and instrumentation.
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(r~x) UF6 in product cylinders is first vented to remove light gas''~ impurities. Then two cylinders are heated in " donor" autoclaves
and transferred via pressure control to a cylinder in an air
cooled product receiver cylinder station. The receiver cylinder
receives UF6 from only one donor cylinder at a time. The
integrated flow from the individual cylinders is controlled to
achieve the desired final product U-235 concentration.

Under normal conditions, minor quantities of intermittent gaseous
effluents result from UF6 cylinder venting operations and from
purging and evacuation of piping durir.g connection and removal of
product cylinders. Vented gases are treated in the blending vent
system, which consists of a desublimer to remove UF6 and
chemical traps to remove remaining hazardous gases. The gases
arc then discharged to the Gaseous Effluent Vent System for
further treatment. The small quantities of air which enter the
piping during cylinder connection are removed via a mobile vacuum
pump set. The mobile vacuum pump set exhausts to the Gaseous
Effluent Vent System described in Section 3.3.

Solid offluents are produced from change out of the chemical and
oil traps.

Liquid effluents are produced from the treatment of vacuum pump
oil.

|O
( ) Effluent and waste quantities, treatment and disposal are''

described in Section 3.3, Waste Confinement and Effluent Control.
3.2.6 PRODUCT STORAGE AND SHIPPING SYSTEM

The Product Storage and Shipping System serves as a storage area
for the sampled and blended product cylinders. The Product
Storage and Shipping System consists of the storage area,
reinforced chocks for holding cylinders, mobile cylinder
transporters, and a shipping dock in the Cylinder Receipt and
Dispatch Building. A scale and crane are located in this
building. The product cylinders are stored resting on chocks in
the outdoor storage area. A cylinder is retrieved from storage
with a mobile cylinder transporter, and conveyed to the shipping
dock where it is weighed. With the use of an overhead crane, the
cylinder is then loaded onto a truck for shipping.

No effluents of any kind - solid, liquid, or gas, arise from this
area.

3.2.7 TAILS TAKE-OFF SYSTEM

The Tails Take-off System continuously withdraws depleted UF6
from the enrichment cascade into tails cylinders. The depleted
UF6 is drawn from the cascades by vacuum pumps and transferred

(~~S through piping headers to tails stations where it is desublimed
( ) in water spray cooled cylinders. The Tails Take-off System,

consists of UF6 vacuum pumps, cylinder stations, and the
associated valves, valve hot boxes, piping, and instrumentation.

3.2-7
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This system is illustrated in Figure 3.2-6, Process Flow Diagram
Tails Take-Off System. Major process equipment and a material
balance, which includes UF6, HF, and air temperatures, pressures,
and flowrates are itemized on this figure.

Light gas impurities preferentially collect in the product
cylinders. However, albeit rarely, ventilation of light gases
collected in the tails cylinders might be required. Minor
quantities of gaseous effluents are produced from the purging and
evacuation of piping during connection and removal of the tails
cylinders.

Vented light gases, if any, are routed back to the feed
purification subsystem for removal of UF6 and HF. The small
quantities of air which enters the piping during cylinder
connection are removed via a mobile vacuum pump set. The mobile
vacuum pump set exhausts to the Gaseous Effluent Vent System
described in Section 3.3.

Solid effluents are produced from change-out of chemical and oil
traps.

Liquid wastes may be produced from the treatment of vacuum pump
oil. Under normal conditions, there are no liquid effluents from
the closed-circuit spray cooling water.

Effluents and waste quantities, treatment and disposal are
described in Section 3.3, Waste Confinement and Effluent Control.

3.2.8 TAILS STORAGE SYSTEM

The Tails ucorage System consists of an outdoor storage area,
reinforced chocks on which the cylinders rest, and a mobile
cylinder transpcrter. Cylinders are transferred by the mobile
transporter from the UF6 Handling Area of the separations
Building'to the tails storage area where they rest on chocks for
storage.

No effluents of any kind - solid, liquid, or gas, are anticipated
from this area.

3.2.9 AUXILIARY SERVICES

Utility services such as electric power, gaseous and liquid
nitrogen, compressed air, Freon (used as hot and cold heat
transfer media) and cooling water are supplied to support the
primary process facilities. Steam is not required. Ancillary
activities such as maintenance, repair, decontamination,
laboratory analysis and centrifuge assembly are also performed in
conjunction with the process facilities. These functions require
separate work areas and facilities.

The function of the Utilities System is to reliably supply the 9,
vital services required for the operation of the UF6 Precess
System and other services required for the operation of the
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(o) balance of the plant. Services that support process operations
'~

include gaseous nitrogen for purging and blanketing, compressed
air for instruments and controls, hot and cold Freon for
desublim+r temperature control, cooling water for the rejection
of heat loads, and standby power generation.

3.2.9.1 Well Water System

A Well Water System, designed with redundancy, supplies the
utility and potable water system and the fire protection system.
Water is treated by a water softener and charcoal filters.

Utility and potable water are distributed from the same treated
water storage tank, but are segregated with backflow preventers
to protect the potable water from potential contamination from
the utility water system.

Fire Protection Vater comes from the same treated well water, and
is used to fill and provide make-up water to two 100% capacity
fire protection tanks. The volume of each storage tank is
sufficient to fight the worst-case design basis tire for two
hours with a 500 gallon per minute hydrant flow rate.

Water quantity, consumption, and discharge are illustrated in
Figures 3.2-7, Process Flow Diagram Utility / Potable Water System,

r^ and 3.2-8, Flow Diagram Utility Water System. Temperatures,(_)g pressures, and flowrates are quantified by stream number on
Figure 3.2-7.

3.2.9.2 Potable Water

Potable water is required for drinking, washing, toilets,
showers, eyewash and safety shower stations, laboratories, and
workshops.

Potable water is supplied to the Potable Water System from the
Utility Water System, then distributed to its users as follows:

a. Separations Building - Health Physics & Chemical Labs
- Locker Rooms
- Lunch room and drinking fountains
- Restrooms, and service sinks
- Emergency showers & eye wash
- Environmental Laboratory
- Laundry
- Personnel Decontamination Room

b. Centrifugo Assembly Building
- Restrooms and service sinks
- Lunch room and drinking fountains
- Emergency showers & eye wash
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c. Cylinder Receipt and Dispatch Building
- Restrooms
- Service sinks
- Drinking fountains

d. Office Building
- Restrooms and service sinks
- Lunch room and drinking fountains

Potable water that is not consumed, except most laboratory and
workshop drains, drains to the Sewage Treatment System. The
Environmental Laboratory also drains to the Sewage Treatment
System. The chemical and health physics laboratories, laundry
effluent, and workshop drain to the Liquid Waste Disposal System.
The Sewage Treatment System and the Liquid Waste Disposal System
are described in Section 3.3, Waste Confinement and Effluent
Control.

3.2.9.3 Utility Water

Utility Water is used for the balance cf plant needs, other than
those requiring domineralized water. !;ystems using utility water
for filling and makeup include: the Main Plant Cooling Water
System, the Spray Cooling Water System, and the Hot Water System.

3.2.9.3.1 Main Plant Cooling Water

All excess heat generated by the CEC processes and HVAC systems
is rejected to the atmosphere by the Main Plant Cooling Water
(MPCW) System in each plant unit.

The MPCW System consists of three closed loop cooling water
systems. Each closed loop MPCW consists of three air-cooled
chillers, two water circulation pumps, an expansion vessel,
distribution piping, and instrumentation.

The system _is illustrated in Figure 3.2-9, Process Flow Diagram
Main Plant Cooling Water System. Major equipment and
temperatures, pressures, and flowrates are quantified by stream
number on this figure.

The MPCW System in Plant Unit 1 provides 45 F cooling water to:

a. Machine (i.e. centrifuge) Cooling Water System

b. Heating, Ventilation, and Air Conditioning (HVAC) Systems

c. Spray Cooling Water System

d. Cold Freon System

e. Product Blending System

f. Product Sampling System
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/~N
( j g. Plant and Instrument Air System
w/

h. Technical Services Area

1. Standby Generator Building

Air-cooled chillers service the MPCW using Freon R-22
refrigerant. A manually operated chemical addition system is
provided for periodic addition of biocide and corrosion
inhibitor. An expansion tank in the cooling water return line is
provided to accommodate liquid expansion in the system. System
equipment and distribution piping are insulated to limit heat
gains and prevent condensation on the piping surface.

Since the MP'W is a closed loop system, no release of effluents -C
solid, liquid, or gas - is anticipated.

3.2.9.3.2 Spray Cooling Water System

A separate closed loop Spray Cooling Water System is provided for
each plant unit. The Spray Cooling Water System supplies cooling
water for desubliming UF6. Cooling water is sprayed directly on
UF6 cylinders in the ten tails cylinder stations and the feed
purification cubicle. Cooling water is also supplied to air
coolers that circulate air required to desublime UTC in the ten

7s product cylinders and in the five product blending cyl;aders.
( )

This system is illustrated in Figure 3.2-10, Process Flow Diagram''

Spray Cooling Water System. Major process equipment and
temperatures, pressures, and flowrates are quantified by stream
number on the figure.

In the tails cylinder stations-and feed purification cubicle, the
cylinder is sprayed with a total.of 12 gpm of cooling water
through 12 spray nozzles distributed over two spray headers. The
spray water from the ten tails cylinder stations and one feed
purification cubicle collects on the floor in the enclosures and
flows by gravity to the spray water storage tank.

Since the Spray Cooling Water System.is a closed loop system, no
release of effluents, solid, liquid or gas, arises.

3.2.9.3.3 Hot Water System

The Hot Water System is located in the Utility Area of the
Separation Building, and services all three plant units. This
closed loop system provides heating service to the Hot
Refrigerant System and to the Heating, Ventilation, and Air
Conditioning (HVAC) Systems. Because building heat is not
required continuously, separate heating subsystems are provided
to supply hot water to the hot refrigerant heaters and the HVAC

.

fx air handling units. Each subsystem comprises a hot water

() expansion vessel, hot water circulation pumps, a chemical
addition system, an electric water heater, and associated'-

distribution piping, instrumentation, and controls. This system
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is illustrated in Figure 3.2-11, Process Flow Diagram Hot Water
System. Major process equipment and temperatures, pressures, and
flowrates are quantified by stream number on this figure.

Drains are provided for the collection of any hot water that
leaks from the system. This water is collected by the Liquid
Effluent Discharge System; sampled, tested, and treated if
necessary before discharge to the plant sanitary sewer. The
Liquid Effluent Discharge System is described in Section 3.3,
Waste Confinement and Effluent Control.

3.2.9.3.4 Machine Cooling Water System

A Machine Cooling Water System (MCWS) is provided in each plant
unit. The function of the McWS is to supply cooling service to
the cooling coils of the centrifuges. This system provides
stringent control over the operating temperature of the
centrifuges to enable their efficient operation.

Each MCWS serves 14 centrifuge cascades. The MCWS consists of a
closed loop water system utilizing circulating pumps, an
expansion vessel, a water cooler, a cartridge-type water
polishing unit and associated piping and instrumentation. The
machine cooling water is cooled with main plant cooling water.
The MCWS circulates a total of 1050 gpm of domineralized cooling
water to the fourteen cascades of each plant unit at a supply
temperature of 78.8 F. Ind.vidual cascade circulation pumps
circulate 250 gpm of cooling water at a temperature of 86 to
89.6 F through each cascade to maintain precise control of the
centrifuge casing temperature. This system is shown in Figure
3.2-12, Flow Diagram - Machine Cooling Water. Major equipment,
temperatures, pressures and flowrates are snown on the figure.
Since this is a closed loop system no release of effluents
arises.

3.2.9.3.5 Domineralized Water Storage

A single Demineralized Water Storage System is provided for the
three plant units. The function of thc system is to furnish
domineralized water storage capacity and system filling and
makeup capability to the three machine cooling water expansion
tanks.

Stored domineralizcd water and the tank storage supply pump are
used to fill the three machine cooling water systems and to
provide makeup water to the respective MCW expansion tanks as
required. This cystem is functionally depicted in Figure 3.2-13,
Process Flow Clagram, Demineralized Water Storage. Major
equipment, temperatures, pressures and flow rates are shown on
the figure. The system supplies a closed loop system and no
effluent release is anticipated.

|
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3.2.9.4 Technical Servicon Area

The Technical Servicer Area houses many of the auxiliary
activities. The first floor level houses the following
functional areas: 1

a. Electrical distribution area
i

b. Electrical workshop

c. Mechanical workshop

d. Miscellaneous storage

e. Environmental laboratory
*

,

f. Chemical storage

g. Hazardous waste storage

h. Locker rooms

1. Restrooms

j. Personnel decontamination area

k. Chemical laboratory

1. Health physics laboratory

m. Sample storage area

n. UF6 9 ample room

o. ICP spectrometer room

p. counting room

q. Ur6 equipment workshop

r. Decontamination workshop

s. Contaminated equipment workshop

t. Pump disassembly rooms

u. Contaminated workroom

v. Contaminated laundry

v. Liquid waste tank room

(G
.
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x. TSA offluent pit

y. Radioactive wanto storage

z. Truck bay

The second floor level houses the follow 1.7g functional areast

a. Central control room

b. HVAC equipment room

c. Lunch room

d. Conference room
,

e. Offico space, restrooms and corridors.

Iloods in the Technical Services area vent via booster f ans to the
Gaseous Effluent Vent System for treatment to remove hazardous
chemicals. Areas and rooms are exhausted to the HVAC system.

Solid and 11guld wastes are generated during decontamination
'

operations, chemical analysis and maintenancu activities. The,

quantition of wastos, their treatment and disposal are described
in Section 3.3.

3.2.9.5 Nitrocen System

The function of the Nitrogen System is to suoply the plant liquid
and gaseous nitrogen. A single system serves the Separations
Building and the Standby Generator Building.

The Nitrogen System is shown in Figure 3.2.14, Process Flow
Diagram, Nitrogen System. Major equipment and temperaturos,
prosaurou and flowrates are shown on the figure. It conaists of
a liquid nitrogen bulk storage vessel, vaporizer, gaseoits
nitrogen heetor, liquid and gaseous nitrogen distributie.. lines
and instrumentation. Liquid nitrogen is delivered by tanker and
stored in the storage vessel. Liquid nitrogen recuiaud for the
mass spectromotors and cold traps is delivered te che point of
use in portablo Dewars filled at a liquid nitroy a dispensing
station. Caseous nitrogen required for blanket).ig, purging end
drying is distributed at 30 psig to the points sf use by a piping
network.

Gaseous nitrogen is used in the process systems for the follcWing
applications:

a. For purging and filling any UF6 piping which has been exposed
to the atmosphora during connection and disconnection of UF6
cylinders. As described earlier, this nitrogen is vented to the
Gascoun Effluent Vent System.

13.2-14 |
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! b. For filling the insulation area of the desublimers to avoid
1 moisture which could cendense and freeze when switching from the

hot to cold desublimer operating mode. This nitrogen vents to
j the HVAC System.

After treatment, nitrogen effluents are vented to the atmosphere.
There are no liquid or solid effluents produced by this system.;

I

3.2.9.6 Plant and Instrument Air '

! The function of the Plant and Instrument Air System is to supply
a reliable source of instrument air to pneumatically controlled;

instruments and to meet plant utility air requirements.
.

2 The Plant and Instrument Air System is shown in Figure 3.2-15,
i Process Flow Diagram, Plant / Instrument Air System. Major

equipment and temperatures, pressures and flowrates are shown on
the figure.- The system consisty of two 100% capacity
commercially packaged compressed air anits, duplex filter / driers,
and two instrument air receivers. The syntem is controlled to
ensure preferential instrument air service. Ring headers are
used-in_each plant unit to increase system reliability. Air is-
distributed to the points of use through carbon steel and copper,

piping.

O Clean, dry and oil-free air is supplied to the process systems to
operate instruments and valves. For safety, the main power
supply serving the air system is backed-up by standby diesel
generators. Critical air lines are-supplied with one-way valves.
Critical components served by the air system are designed to be
fail-safe. In addition, duplicate air receiver vessels provide a
total'of 20 minuthw of air supply to allow the plant to be put in
a safe state in case of a complete power failure.

;

Effluents from.the system include clean air. vented to the;

atmosphere and small quantities of condensata.
:

3.2.9.7 Freon SuoDiv System

The functions of the Freon System are-to meet the cooling and
heating requirements of the UF6 desublimers in the process
-systems. This system consists of a Refrigerant (Freon) Supply
System and a Hot and Cold Refrigerant (Freon) Circulating System.
Freon R11 is- selected as the heat trans fer medium because its

.a . Displays good heat transfer, viscosity and vapor pressure in-
the temperature ranges required

b. Does not contain hydrogen, a moderator

a. Has relatively low toxicity; however, due to the potential of

O -adverse environmental effects, provisions are incorporated to
recover nearly_all Freon vapor.

3.2-15
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The systems are shown in Figures 3.2-16, Flow Diagram,
Refrigerant Supply System, 3.2.17, Process Flow Diagram, Cold
Refrigerant System, and 3.2-18, Process Flow Diagram, Hot
Refrigerant Supply System.

The refrigerant supply system provides storage volumo for receipt
of new froon, and it supplies clean, dry makeup Freon to the Hot
and Cold Froon Systems. The system is provided with a recovery
system to condonso, subcool and collect Freon vapor.

The Cold Froon System supplies froon to the desublimers' cooling
coils. Separato coils are used for heating. The temperaturen
maintained by the circulating cold Freon cause UF6 to desublime
and collect as a solid in the desublimers.

The Hot Froon System supplies freon to the desublimers heating
coils. The temperatures maintained by the circulating hot Freon
cause the solid UF6 in the desublimers to sublimo so that it can
be conveyed in the gaseoun stato for collection in cooled
cylinders.

The closod-loop Freon systems are designed to recover Froon and
its vapors and there are no effluents from the system.

3.2.9.8 Electricity

The peak operating load for the LES uranium enrichment facility,
when at full capacity is approximately 22 MVA. The design
capacity is approximately 26 MVA. Energy consumption will be on
the order of 17 million kWH. Electricity is supplied by two 115
kV overhead distribution lines coming from two different
substations from the Louisiana Power and Light Utility (LP & L)
grid system.

3.2.10 DECONTAMINATION

The Decontamination System is designed to remove radioactive
contamination from equipment used to handle uranium hexafluoride
and miscellaneous equipment used in other radioactivo services.
The principal forms of radioactive contamination found in the
plant are uranium tetrafluorido (UF4), and uranyl fluoride
(UO2F2).

Equipment and process components normally decontaminated by this
system include: UF6 vacuum pumps, valves, sections of piping,
and UF6 samplo bottles. Other miscellaneous equipment normally
not associated with UF6 handling or processing that are
decontaminated by this system, include: pumps, valves, and
instruments from radioactivo effluent systems; tools; and scrap
metals.

O
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() 3.2.10.1 Processes for Decontamination

Equipment to be decontaminated is disassembled in a dedicated,
Contaminated Equipment Workshop. Ventilated rooms to contain UF6

,

vapors and its breakdown products are provided for this'

I

procedure. If grease and oil present in and on the components I
inhibits decontamination, these components are first processed in |

a solvent vapor degreasing unit.
|

The decontamination processes in CEC consist oft

a. Citric Acid bath with air spray agitation and a heater for
the removal of UF4 and UO2F2.

b. Wet blasting with high pressure water and glass beads fo.
removal of adhering contamination.

All components are dried after decontamination in dedicated
drying cabinets.

3.2.10.2 Effluants from Decontamination |

Exhausts from the dedicated, ventilated rooms, and wet blasting
cabinets are vented to the Gaseous Effluent Ventilation System.

Liquids, including solvents and oils, are collected and
transferred to the Liquid Waste Disposal System. Liquids froms
the decontamination process also include rinse water which is
collected in the decontamination effluent monitor tank and citric
acid solution which is collected in the citric acid collection
tanks.

Fomblin oil, a highly fluorinated, inert oil, is used exclusively
in vacuum pumps to avoid reaction with UF6. Fomblin oil
contained in vacuum pumps is drained into collection containers
in the ventilated booths and transferred to a Fomblin Oil
Recovery System.

Metallic wastes and other unusable components that have been
thoroughly decontaminated are transferred to the Solid Wasta
Disposal System for disposal as industrial waste.

The quantitics, treatment and disposal of these wastes is
described in Section 3.3, Waste Confinement and Effluent Control.

3.2.11 CONTAMINATED LAUNDRY SYSTEMS

The Contaminated Laundry System is designed to clean dirt and
uranium contamination from washable clothing and from materials
used in Radiation Control Zones of the CEC.

O
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laundry normally handled by this system consists of:

a. Clothing, including coveralls, gloves, and shoe covers, used
by plant personnel while working in areas which become
contaminated.

b. Pressure suits used by plant personnel in areas with
potential airborne contamination,

c. Towels and rags used in the Personnel Decontamination Room.

3.2.11.1 Collection Process of Contaminated Laundry

Contaminated laundry is collected in specified containers as
personnel exit areas of potential contamination. These
containers are lined with p.isatic bags. When full, the bags are
sealed and removed from containers in the area and taken to the
contaminated laundry room where they are stored until c1 caned.

3.2.11.2 Cleanina Process in the Contaminated _Laundrv System

contaminated laundry is washed in two dedicated, industrial
quality contaminated laundry washing machines, each having the
capacity of 150 pounds dry weight laundry. Cleaned laundry is
dried in two dedicated, industrial quality contacinated laundry
d rye rs , each having a capacity of 150 pounds dry weight laundry.
The cleaning process in this system uses hot water at a minimum
of 180 F, washing detergents, and bleach. This process achieves
dirt removal, odor removal, and disinfection.

3.2.11.3 Effluents from the Contamination Laundry System

Waste water from the contaminated laundry machines is collected
in two stainless steel Laundry Ef fluent Monitor Tanks in the
Liquid Waste Disposal System. Each tank has a dedicated transfer
pump, a capacity of 2000 gallons, and is sized to collect one
normal week of laundry system vaste water.

Air from the Contaminated Laundry Dryers is vented to the
Technical Services Area HVAC System.

Clothing and rags that are contaminated with oil or hazardous
materials are collected at the point of contamination in specific
containers. These are handled separately from contaminated
laundry. This material is transferred to the Solid Wasto
Disposal System.

Af ter drying, cleaned laundry is inspected for suitability for
reuse. Any articles that are unsuitable are transferred to the
Solid Waste Disposal System.

The quantities, treatment and disposal of solid, gaseous and
liquid of fluents from the contaminated Laundry system is
described in Section 3.3, Waste Confinement and Effluent Control.

3.2-18.
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i

3.2.12 PLANT EFFLUENTS

During normal operations, the CEC will produce effluents such as
thermal energy, processed sewage, monitored waste wat.er and
process ventilation gases. Liquid and solid wastes which'

potentially contain radioactive or hazardcus materir,1s are
monitored and treated if required, prior to relea99 or shipment.
No liquid or solid effluents containing radioactivity are
continuously produced as an integral part of the enrichment

i process but arise as a result of cleanup of vented gases, and due
to maintenance and analytical activities. Process gases are all

| treated to remove hazardous materials and are vented through the
' - Gaseous Effluent Vent System for further treatment. Essentially

all hazardous materials are removed prior to release to the-

Atmosphere. From previous experience in URENCO plants in Europe,
releases of gaseous UF6 are on the order of one to two grams per
year. Every effort has been made to contain and confine these
effluents rather than release them directly to the environment.
The effluento are detailed in the following sections dedicated to
solid, liquid, and gas.

3.2.12.1 Solid Waste Discosal System

Solid wastes can be either wet or dry, depending on the source of
these effluents. The treatment and quantities of solid waste is
described in Section 3.3, Waste Confinement and Effluent Control.

3.2.12.1.1 Wet Solid Waste
,

This portion of the Solid Waste Disposal System includes the wet
solid waste generated by the CEC facility such as

a. Wet trash and wet abrasive materials

b.- Oil recovery sludge

c. Demineralizer resins

d. Miscellaneous hazardous wastes

3.2.12.1.2 Dry Solid Waste

The dry solid waste- generated in the CEC includes:

3.2.12.1.3 Trash

Trash consists of paper, wood, gloves, cloth, cardboard, and non-'

l contaminated waste.from all plant units. Some items require
special handling, and'are not included in this category, notably:
paints, aerosol cans, and containers in which hazardous materials
are stored or transported. Trash from radiation control areas is,

collected and processed separately from non-contaminated trash.O
3.2-19
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3.2.12.1.4 Activated Carbon

This waste is bulk activated carbon from chemical traps and air
filters. The differential pressure across the carbon filters in
continuously monitored. Carbon traps are weighed annually to
monitor hold-up. Filters and traps are changed out as they near
capacity. Removal and replacement of the filter and trap
contents 10 done in a ventilated room in the Technical Services
Area.

3.2.12.1.5 Activated Alumina

Activated alumina (Al2O3) as a vaste is in granular form. Most
is contaminated; instrument air desiccant is not. Hold-up on the
alumina is checked by weighing and changed out when near
capacity. Air desiccant alumina is replaced as necessary.

3.2.12.1.6 Air Filters

Air filters, as a waste, consist of fiberglass or cellulose
filters. Only the Gaseous Effluent Vent System filters will be
contaminated and will contain much less than 1% by weight UO2F2.
HVAC filters, instrument air filters, air cooling filters from
product take-off and blending systems, and standby generator air
filters are not contaminated.

HF resistant HEPA filters are conposed of fiberglass. HEPA &
filters are replaced on a differential pressure basis. W
3.2.12.1.7 Silica Gel

Silica gel, as a waste, is in the form of granules and is not
contaminated. The silica gol is used to dry the Freon
refrigerant in refrigeration units. The gel is replaced once per
year. The waste will not contain Freon. The Freon will be
gassed off and recovered.

3.2.12.1.8 Sodium Fluoride

Sodium fluoride (NaF) comes in granular and powder forms. NaF
adsorbs up to either 150% of its weight in UF6 or 50% of its
weight in hydrogen fluoride (HF). Use of NaF is confined to
Cascade Halls. NaF is not an operational waste. Contaminated
Nar is collected and disposed of at the end of the plant life.
Expected quantities are given in Section 3.3.

3.2.12.2 Licuid Wastes and Effluents

A Liquid Effluent Discharge System is provided in each plant
unit. The system handles all normally non-contaminated liquid
waste. A part of the Liquid Waste Disposal System collects,
identifies, stores, and processes aqueous wastes generated in the
Separations Building that are potentially contaminated with
radioactive material. These aqueous wastes are released from the

3.2-20 |

|



_ _ . _ _ . - . - - . . . - - - - - - . - _ . - . - . - . . - . - - . - - . - - - - - . -

,

1

I
a

.

() plant if they neet, or are processed to meet, regulatory limits1

q i'or water quality.

Liquid non-aqueous ef fluents collected in the Liquid Waste
Disposal System include: lubrication oilst solvents and
refrigerants; and laboratory chemicals. Fomblin oils are not
handled in this system, but in the Fomblin Oil Recovery System.

1 Sources of the non-aqueous wastes include miscellaneous wastes
"

collected in small amounts from various activities performed
throughout the plant. Lubrication oils arise from process
equipnent maintenance, plant vehicle maintenance, and workshop
activities..

Solvents and refrigerants emanate from decontamination
activities,. workshop maintenance and centrifuge assembly, change
outs and maintenance to the Hot and Cold Refrigerant Systems,
Main Plant Cooling Water System, Spray Cooling Water System
chillers, and air conditioning system maintenance. Laboratory
chemicals include effluents and waste from the Health Physics,
Chemical, and Environmental Laboratories.

The-Sawage Treatment System is designed to process domestic
sewage to meet effluent water quality standards set forth by the
Louisiana Department of Environmental Quality and the
Environmental-Protection Agency.

O' The quantities, treatment, and disposal of these liquid effluents
are described in Section 3.3.

-3.2.12.3 Gaseous Wastes and___ Effluents

Potentially contaminated and non-contaminated gases are collected
from fixed connections at vacuum pumps and autoclaves, and from
mobile vacuum pump and flexible hose connections throughout the
plant, and directed to the Gaseous Effluent _ Vent System. The'

Gaseous Effluent Vent System is described in Section 3.3.

3.2.13 DESIGN = CAPACITY OF THE LES FACILITY

The enrichment capacity of the plant is expressed-in terms _of
separative work units (SWU) and the availability of the plant
over the year to exercise this capacity.

The SWU quantifies an enrichment effort by the level of force or
energy and the amount of feed necessary to produce a certain-
enrichment and depletion levels. Enrichment plant capacity is_a
function of the quantities of material fed to and withdrawn from-
the process and the isotopic assay of each of these streams.

3.2.13.1 SWU CaDacity, Desian Stream Factor

() The nominal enrichment capacity of the LES plant is 1.5 million
Kg SWU per year, based on operations at an availability of 100%,
or 8760 hours per' year. This is the combined separative work
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capacity of the three plant units. Each plant unit is, in turn,
comprised of two assay units for a plant total of six. Each
assay unit consists of seven cascades for a plant unit total of
fourteen and a plant total of forty-two.

3.2.13.2 Feed. Product. and Tails Flow and Assavs

The flow rates of feed, product, and tails depend on the
enrichment capacity of the assay unit at that point in time and
the U-235 concentration of the product and tails.

The configuration of the contrifuges within an assay unit
determines the U-235 assay of the product and tails etreams which
can be produced at a given feed rate, and feed concentration.

The nominal continuous flow rates are given in Table 3.2-1.

3.2.14 RADIOACTIVITY OF CEC EFFLUENTS
1

The radioactive feed material used in the CEC is uranium,
consisting of its natural composition of isotopes, U-238, U-235,
and U-234. Tables 3.2-2, 3.2-3, and 3.2-4 list uranium, its
isotopes, its natural composition and chemical properties. The
content of U-235 in the feed is about 0.7%. Enriched product
will be in the range of up to 5% U-235, depending on customer
requirements. No reprocessed fuel is used in the CEC facility.
Thereforo, the radionuclides shown in Table 3.2-2 and their
breakdown products will be the only ones included in wastes and '

effluents from the LES Facility.

In 10 CFR 20, Protection Against Radiation, Section 105, federal
regulations stipulate the permissible levels of radiation in
offluents released to unrestricted areas.

Wastes that are potentially contaminated with radioactive
materials are transferred to the Radioactivo Wasto Storage Area.
Non-contaminated wastes are segregated in the Chemical Storage
Area.

Radioactive wastes are sampled and ar.alyzed to determine the
quantity and isotopic distribution then labeled and packaged in
accordance with 10 CFR Parts 61.55, 61.57 and 49 CFR Part 173.
These wastos are normally shipped of f site to a central volume
reduction facility or to an offsite radioactive waste disposal
facility for processing.

O
:
|
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Table 3.2-1
Nominal Continuous Flow Ratos

Plant Unit 1 Plant Unit 2 Plant Unit 3

Assay Unit A B C D E F

Product assay, wtt 2.0 2.5 2.5 2.5 2.5 2.5
Feod, lbs/hr 277.8 240.3 240.3 240.3 240.3 240.3
Product, lbs/hr 61.7 41.9 41.9 41.9 41.9 41.9
Tails, lbs/hr 216.1 198.4 198.4 198.4 198.4 198.4

O
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() Table 3.2-2
Radiological Characteristics of Natural UF6 Feed

|

Atomic Maximum Radiation Energies (Mov)
Ratic and Intensities

N81Nuclide* !atural Alpha Beta Gamma
g

Uranium ** a B y

92U238 9.927E8 4.5109y 4.15 25% N/A N/A i
4.20 75% |

90Til234 0.0145 24.1d N/A 0.103 21% 0.063 3.5%
0.193 79% 0.093 4.0%

91Pa234 4.9E-7 1.17 min N/A 2.29 98% 0.765 0.3%
1.001 0.6%

920234 5.44E4 2.47E5y 4.72 28% N/A 0.053 0.2%
4.77 72% ,

i

920235 7.205E6 7.1E8y 4.37 18% !!/A 0.143 11%
4.40 57% 0.185 54%
4.58 8% 0.204 5%

/' N * Found also in solid waste and in gaseous and 11guld ef fluents from i

's the LES facility.

** Natural uranium products are removed in processing yellow cake to
UF6 and are not found in these ration in UF6 feed.

,
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(''T Table 3.2-3
y ,/ Properties of UF6

Property Value

Sublimation point (14.7 psia) 133.8 F

Triple point 22 psia, 147.3 F

Density, solid 0 68 F 317.8 lb/ft3
Liquid 0 147.3 F 227.7 lb/ft3
Liquid 0 200.0 F 215.6 lb/ft3
Liquid 0 235.0 F 207.1 lb/ f t3
Liquid 0 250.0 F 203.3 lb/ft3

Heat of Sublimation 0 147 F 58.2 Btu /lb
of Fusion 0 147 F 23.5 Btu /lb
of Vaporization 0 147 F 35.1 Btu /lb

Specific Heat Solid 0 61 F 0.114 Btu /lb
Liquid 0 81 P 0.130 Btu /lb

Critical Pressure 668.8 psia

Critical Temperature 446.4 F

r
i
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[ )T Table 3.2-4
\- Chemical Reaction Properties

Heat of Free Energy
Major Reaction * of

Reactions (Btu / Reaction *
lb-mole) (Btu /

lb-mole)
. , _ .

,

UF6 Decomposition
UF6 * U + 3F2 + 928,811 + 873,010 |
UF6 * UF4 + F2 + 131,502 + 113,941

|
UF6 Hydrolysis
UF6(g) + 2H2O(g) * UO2F2(s) + 4HF(g) - 90,901 - 60,481

HF Reaction with Glass
HF + SiO2 * SiF4 + 2H2O * 45,810 - 36,000

* Reference point = 77 F at 14.7 psia

UF6 is completely stable with H2, N2, 02 and dry air at*

ambient temperature,

UF6 reacts with most organic compounds to form HF and carbonf-~ *

( ,g) fluorides.

Fully fluorinated materials are quite resistant to UF6 at*

moderate temperatutes.

UF6 hac metathesis reactions with oxides and hydroxides, for*

example:

UF6 + 2Nio * UO2F2(s) + N1*F2(s)
UF6 + Ni(OH)2 * UO2F2(s) + NiF2 (s) + 2HF

UF6 oxidizes metals, for example:*

2UF6 + Ni - 2UF5 + NiF2

The reaction of UF6 with nickel, copper and aluminum produces
a protective fluoride film which slows or stops the reaction.

Ov
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3.3 WASTE CONFINEMENT AND EFFLUENT CONTROL

The CEC, as a result of the enrichment process, produces small
quantitics wastes and effluent which are controlled to protect
the health and safety of the public and the environment. This
section describes the equipment and the design features
incorporated into the plant which confine and control wastes and
effluent, and which conserve depletable rei nurces. A description
of the wastes and offluent produced is pros.ded, along with
estimatos of the quantitics released or disposed of.

,

3.3.1 CONTROL AND CONSERVATION

Of primary importance to the CEC is the control of uranium
hexafluoride (UF6). The UF6, which is the material processed to
achieve enrichment, readily reacts with air, moisture, and some
other materials. The most significant reaction products in this
plant are hydrogen fluorido (HF), uranyl fluoride (UO2F2), and
small amounts of uranium tetrafluorido (UF4). Of these, HF is
the most significant hazard, being toxic to numans.

The features and systems described below serve to limit, collect,
confine, and treat wastes and offluent which result from the UF6
onrichment process. A number of chemicals and processes are used
in fulfilling this function. As with any chemical / industrial

3 facility, a wide variety of waste types result. The control of
all types of wastos and effluent is addressed below.
Additionally, the features and systems used for conservation of
deplotable resources are also described below.

3.3.1.1 Ecuinment and Desion Features

The equipment and design features incorporated in the CEC are
selected to keep the release of gaseous and liquid of fluent
contaminants as low as practicable, and within regulatory limits.
They are also selected to minimize the use of depletable
resources.

3.3.1.1.1 Limiting Effluent Rolcases

'

Equipment and design features for limiting offluent releases
during normal operation are described below. Potential effluent
releases due to postulated accidents are shown to be limited in
Section 5.1.

a. The process systems which handic UF6 operate almost entirely
at sub-atmospheric pressures. Such operation results in no
outward Icakage of UF6 to any effluent stream,

b. The one location where UF6 pressure is raised above
atmosphoric pressure is in the piping and cylinders inside the
autoclave. The pressure is still very low (26.1 paia). The

3.3-1
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piping and cylinders insido the autoclaves confine the UF6. In
the event of leakago, the autoclave provides secondary
containment of UF6. The higher pressure piping also is separated
from the remainder of the piping by a fail-closed valve,

c. cylinders of UF6 are transported only when cool and when the
UF6 is in solid form. This minimizes risk of inadvertent release
due to mishandling.

d. Process off-gas, from UF6 purification and other operations,
is discharged through desublimers to solidify and reclaim as much
UF6 as possible. Remaining gases are discharged through high-
efficiency filters and chemical adsorbent beds. The filters and
adsorbents remove HF and uranium compounds left in the gaseous
offluent stream. ,

e. Liquids and solids in the process systems collect uranium
compounds. When those liquids and solids (e.g. oils, damaged
piping, or equipment) are removed for cleaning or maintenance,
portions end up in wastes and effluent. Different processes are
employed to separato uranium compounds and other materials (such
as various heavy metals) from the resulting vastes and effluent.
These processes are described in Section 3.3.2 below,

f. Processos used to clean up wastes and offluent create their
own wastes and efflucat as well. Control of these is also
acc 7-lished by liquid and solid waste handling systems and
techniques, which are described in detail in Section 3.3.2 below.
In general, careful application of basic principles for waste
handling are followed in all of the systems and processes.
Different waste types are collected in separato containcre to
minimizo contamination of one waste typo with another. Materials
which can cause airborno contamination are carefully packaged;
ventilation and filtration of the air in the area is provided as
neces sa ry. Liquid wastes are confined to piping, tanks, and
other containers; curbing, pits, and sumps are used to collect
and contain leaks and spills. Hazardous wastes are stored in
designated areas in carefully labeled containers. Strong acids
and caustics are neutralized beforo entering an effluent stream.
Radioactively contaminated wastos are decontaminated insofar as
possible to reduce waste volume.

g. Following handling and treatment processes to limit wastos
and effluent, sampling and monitoring is performed to assure
regulatory limits are not exceeded in effluent streams. Cascous
effluent is monitored before release; liquid effluent is sampled
and/or monitored in liquid waste and sewage treatment systems;
solid wastes are sampled and/or monitored prior to offsito
treatment and disposal.

3.3-2
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p
(_) 3.3.1.1.2 Conserving Depletable Resources

The CEC design serves to minimize the use of depletable
recources. Water is the primary depletable resource used at the
facility. Electric power usage also depletes fuel sources used
in the production of the power. Other depletable resources are
used only in small quantities. Chemical usage is minimized not
only to conserve, but to preclude excessive waste production.
Recyclable materials are used and recycled wherever practicable.

The main featuro incorporated in the CEC to limit water
consumption is the use of closed-loop cooling systems. The Mdin
Plant Cooling Water System provides cooling to all operations
requiring cooling in the Separations Building and the Standby
Diesel Generator Building. This closed-loop cooling water system
discharges its hont to the atmosphero via air-cooled chillors.
Water for this system is only needed for fill and make up; no
continuous water supply is required. Two other major systems
cooled by this system are also closed-loop, including Machine
cooling Water and Spray Cooling Water. The Machine Cooling Water
System serves to maintain the contrifuges within a specified
operating temperature for maximum efficiency. The Spray Cooling
Water System provides cooling water used for desubliming UF6 in
product, blending, tails, and purification cylinders.

(~') The potable vator system is by far the largest user of water.
(_/ Section 3.5 of the CEC Safety Analysic Report (Reference 3.3-1)

demonstraten that plant water usage is low relative to other
users in the area and has no adverse impact on the area water
supply.

Power usage is minimized by officient design of lighting systems,
selection of high officiency motors, use of appropriate building
insulation materials, and other good engineering practicos. The
demand for power in the process systems is a major portion of
plant operating cost; efficient design of components is
incorporated throughout the process systems.

3.3.2 EFFLUENT SYSTEMS

The following paragraphs provido a comprehensivo description of
the CEC systems which handle wastos and effluent. The
offectivanosa of each system for effluent control is discussed
for all systems which handle and release effluent.

3.3.2.1 Ventilation and off-cas Systems

Ventilation and off-gas systems in the CEC assure UF6 and its
reaction products are contained and controlled. The following
systems are used in the plant.

O
V
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3.3.2.1.1 UF6 Vent Systems

It is important to maintain the purity of UF6 throughout the
enrichment process. The UF6 Feed, Product, and Blending systems
are provided with means to vont impurities from UF6 cylinders.
(The Tails system shares the Feed vent system as needed.) When
the impure UF6 is vented, the gas passes through cold
desublimers, which solidify and re-capture the UF6 for reuse.
Almtst all of the UF6 in solidified in the desublimers. Traces
of UF6 may be carried further downstream, along with the reaction
products HF and UO2F2.

Downstream of the desublimers, the vent systems are equipped with
traps to collect the HF, UO2F2, any back-diffusing vacuum pump
oil, and the traces of carried-over UF6. Chemical traps contain
both activated carbon and activated alumina, an oil trap also
contains activated alumina, and another oil trap contains
activated carbon. Gases passed through those traps are cleaned
and discharged to the Gaseous Effluent Vent System (also
described below), and the contaminants (UF6, UO2F2, HF, and oil)
are retained in the traps. (When the traps are loaded, they are
handled as solid wastes, as described in Section 3.3.2.3 below.)
In the entire plant, the Feed systems have three vent trains, the
Product systems have nine vent trains, and the Blending system
has one vent train. The feed, Product, and Blending systems
along with their vent systems are illustrated schematically in
the figures included with Section 3.2.

The vent systems effectively contain effluent contcminants since
almost all vented UF6 is collected in the desublimers. The traps
are also designed to officiently collect any remaining
contaminants. Finally, the Gaseous Effluent Vent System provides
final assurance of contaminant control by filtering the vent
gases through very high efficiency HEPA and activated carbon
filters before release to the atmosphere.

3.3.2.1.2 Mobile Pump Sets

Several mobile pump sets are provided throughout the plant for
UF6 system venting needs due to maintenance, operation, and
sampling activities. These systems are very similar in principle
to the UF6 vent systems described immediately above. The design
of the pump set systems varies according to the application. The
systems may consist of nitrogen cold traps for UF6 capture and
re-use, as well as traps to collect HF, vacuum pump oil, and
traces of UF6. As with the UF6 vent systems, traps contain
activated carbon and/or activated alumina. Gases passed through
these traps are cicaned and discharged to the Gaseous Effluent
Vent System, and the contaminants (UF6, UO2F2, HF, and oil) are
retained in the traps. When the traps are loaded, they are
handled as solid wastes, as described in Section 3.3.2.3 below.

O
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() Similarly to the UF6 vont systems, the Mobilo Pump Sets utilize
efficient traps to contain the offluent contaminants. The gases
discharged frca those pump sets also are filtered in very high
officiency HEPA and actj,ated carbon filters in the Gaseous
Effluent Vent System, p" lor to dischargo to the atmosphere.

3.3.2.1.3 Contingency Dump System

The Contingency Dump System providos a means to remove the
contents of the Contrifugo Enrichment System cascados when other
means of evacuation are unavailable. The system is not expected
to operate for the entire life of the plant. This dump system
pulls the cascade contents through a sodium fluorido (NaF) trap
to remove UF6 and any HF contaminant. The gases are tnen pumped
through an activated alumina oil trap and on to the Gascous
Effluent Vent System.- The Nar and activated alumina traps rotsin
UF6, HF, UO2F2, and oil. Loaded traps are handled as solid
wasto, as described in Section 3.3.2.3 below. One NaF trap is
provided for each cascado, and one of two activated alumina traps
are shared by the seven cascades of an assay unit.

The traps in this system are sized and designed to officiently
contain offluent contaminants. Most of the UF6 is collected
beforo HF and UO2F2 can form. Vent gases are filtered in the
Gaseous Effluent Vent System prior to roloaso to the atmosphere.

() 3.3.2.1.4 Portablo Ventilation Units

Portable ventilation units do not actually discharge offluent
from the CEC, but are described since they do treat air which is
eventually discharged. The units provido local filtration of air
primarily.during maintenanco activities. They consist of a
blower, a HEPA filter, and a flexible hoso, conveniently grouped
on a portable cart. Typical uso is for local filtration during
change-out of filtors contaminated with UO2F2 dust. The UO2F2
and any other contaminants are collected in the HEPA filter, and
the cleaned air is exhausted to the room. When the filters are
loaded they are handlod as solid waste, as described in Section
3.3.2.3.

Those units are used for air with very low amounts of
contamination. The efficient HEPA filters provido added
assurance of worker protection from local airborno contaminants.

3.3.2.1.5 Building Ventilation

A number of self-contained HVAC systems serve the various areas
j of the Separations Building. Areas which normally have a

potential for release of UF6 are maintained under slightly
negativo pressure. This assures that the air flow direction is

[ from areas of little or no potential for radioactiva
l contamination to areas of higher potential for contamination.

3.3-5
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These areas are illustrated in Figure 3.3-1, Separations Building
Ventilation Zones, EL 100'-6", and Figure 3.3-2, Separations
Building ventilation Zones, EL 115'-0". Only one ventilation
system (described below) filters air for UF6 and its reaction
products. It serves a portion of the Technical Services Area,
and exhausts through the plant stack after filtration for
contamination. All other HVAC systems circulate air directly |

from and to the environment, with only particulate filtration |
incorporated for air cleaning. |

The TSA HVAC System filters air from potentially contaminated
areas of the TSA, such as the Decontamination Workshop, the
Contaminated Workroom, the Radioactive Waste Storage Area, and
other areas. The TSA HVAC System is illustrated schematically in
Figure 3.3-3,_ Flow Diagram - TSA HVAC System. The system I

incorporates standard particulate filters, activated carbon
filters, and HEPA filters to remove UO2F2, UF4, HF, and trace
uranium compounds from the air. No contaminated air is returned
through cooling coils, so system condensate cannot become
contaminated. The cleaned air is discharged to the plant stack,
and the contaminants are collected on the filters. The filters
are handled as solid waste, as described in Section 3.3.2.3.

The high efficiency HEPA filters used effectively remove and
contain effluent contaminants from the air prior to release.

h3.3.2.1.6 Gaseous Effluer.t Vent System

The Gaseous Effluent Vent System performs final monitoring and
cleanup of gaseous streams before discharge to the atmosphere.
The systems described above, excluding the Portable Ventilation
Units and the filtered TSA HVAC System, all discharge through
this system. In addition, fume hoods from the TSA, flexible hose
connections and miscellaneous services throughout the plant tie
into this system. After final treatment in this system, gaseous
effluent releases are monitored to verify contamination levels
are witnin limits. The system is shut down if limits are
exceeded; only an insignificant volume of off-spec air is
released if this occurs.

The Gaseous Effluent Vent System is illustrated schematically in
Figure 3.3-4, Flow Diagram - Gaseous Effluent Vent System. The
system uses five air pre-filters, five HEPA filters, and five
activated carbon filters (impregnated with potassium carbonate)
for final effluent cleanup. The potassium carbonate increases
the activated carbon filter efficiency. Residual UF6, UO2F2, HP,
and other contaminants entering the system are retained by the
very high efficiency filters. The cleaned air and gases are
discharged to the atmosphere. (Experience in Urenco plants in
Europe illustrates that annual uranium discharge from the Gaseous
Effluent Vent System is less than 10 grams / year.) The filters
are handled as solid waste, as described in Section 3.3.2.3.

3.3-6
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Specifications for the filters in this system are provided in-

Tablo 3.3-1, Gaseous Effluent Vent System Filter Specifications.

3.3.2.1.7 Main Plant Cooling Water Chiller Exhaust Air

Plant thermal effluent (heat) is discharged to the atmosphere via
the Main Plant Cooling Water System air cooled chillors. The
heated air is discharged directly to the environment. The,

primary sources of thermal offluent are the HVAC systems, the UF5
centrifugos, and the autoclaves.

3.3.2.2 Liauid Wastes and Effluent Handlina

Liquid wastes and etfluent are generated in a number of processes
throughout the plant. All liquid effluent discharged from the
plant is eventually handled in the Yard Drain System or the
Sowage Treatment System. A noteworthy input to the Sewago
Treatment System is discharge from the Liquid Waste Dispocal
System. Each of those three systems is described in the
following sections.

A diagram summarizirg all aqueous liquid waste collection,
treatment, and discharge is provided in Figuro 3.3-5, Combined
Diagram of Aqueous Liquid Effluent Systems. Non-aqueous liquid
wastes are handled separately on a case-by-case basis, and are
not represented on the diagram.

3.3.2.2.1 Yard Drain System

The Yard Drain System collects rainwater runoff and water from
clean drains throughout the CEC sito. Drainago is collected in a
Hold-Up Basin. The Hold-Up Basin controls the release rate of
water to reduco the possibility of downstream flooding. It also
provides a point for periodic sampling of the water. A flow
diagram of the system is provided in Figure 3.3-6, Flow Diagram -
Yard Drain System.

The Yard Drain System collects drainago from the followings

a. Yard drains from all areas inside the security fence,
including the tails storago area

b. Roof drains from the Offico Building and the Separations
Building

c. Roof and floor drains from the Centrifugo Assembly Building,
the Pump House, the Standby Diesel Generator Building, and the
Cylinder Roccipt and Dispatch Building

Locations of the above buildings and areas are shown on Figuro
3.1-2, Facilitics, Buildings, Arcas, and Yard.

3.3-7
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Liquid effluent streams that pose a risk of exceeding
environmental release limits during normal plant operation are
not collected by the Yard Drain System. (Those which may
routinely require treatment are routed through the Liquid Waste
Disposal System and/or the Sewago Treatment System.) There is ,o
automatic termination of releases from the Hold-Up Basin because
normally there are no inputs that could exceed the release
limits. A manual valvo is provided on the Hold-Up Basin
discharge line to allow termination of any release from the
basin.

No attempt is made to control the flow rate into the Hold-Up
Basin. The effluents are released from the basin continuously at
the flow rato created by the elevation of the water in the pond.

The contents of the Hold-Up Basin are sampled monthly, and are
composited and analyzed quarterly. Analysis is performed to
detect gross alpha and beta activity. Records are maintained for
documentation and trending purposes. Samples are taken,
analyzed, and recorded more often when the plant first goes into
operation. Samples are also taken if there is a significant
unexpected change in the sample and analysis results, or if some
other circumstance occurs which may cause a significant change in
the composition of the drains.

The administrativo limits for alpha and beta activity are set
more strictly than the regulatory limits. This provides a buffer
that informs the plant operators of unacceptable trends and
excursions before regulatory limits could be exceeded. The
difference betwoon the administrative limit and the regulatory
limit is selected so that the plant operators can respond
appropriately to provent exceeding regulatory limits. The
administrative limit is set at 80% of the regulatory limit. Both
administrativo and regulatory limits are listed in Table 3.3-2,
Radioactivity Limits for Hold-Up Basin Releases.

3.3.2.2.2 Sewage Treatment System

The Sewago Treatment System is designed to process domestic
sewago to meet offluent water quality standards set forth by the
Louisiana Department of Environmental Quality and the U. S.
Environmental Protection Agency. The system serves the
centrifuge Assembly Building, Soparations Building, office
Building, and Cylinder Roccipt and Dispatch Building. (See
Figure 3.1-2, racilitics, Buildings, Areas, and Yard, for
building locations.) The Sewago Treatment system is illustrated
schematically in Figuro 3.3-7, Plow Diagram - Sewage Treatment
System.

Plant domestic sewage drains into one of four lift stations.
From the lift stations, the sewage is pumped to a sewage
treatment area. The incoming raw sewage flows through a grit

3.3-8
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settling chamber, a bar screen, a comminutor, and an aoration
treatment unit. The sewage is decomposed in the treatment unit
by acrobic bacteria in the presence of air. The decomposed
sewage is then chlorinated, if necessary, to moet release limits.
The offluent is then released through a monitor to Bluegill Pond.

In addition to handling raw sewage, tho Sewage Treatment System
also roccivos dischargos from the Liquid Wasto Disposal (LWD)
System. LWD offluent must meet specific release limits prior to
dischargo to this system, as described in the next section. The
Sewago Treatment System serves as a final treatment and
monitoring point for both sanitary and LWD of fluent.

3.3.2.2.3 Liquid Waste Disposal System

Liquid wastos and offluent which require processing or liquid
wastos which are unsuitable for release are handled in the Liquid
Waste Disposal (LWD) System. System components are located,

within the Technical Services Area (TSA) of the separations
Building. Liquid wastos and offluent are routed to offluent
collection tanks or are collected in other suitable containers.
The 11gulds are analyzed, processed as required, and, if
regulatory limits are mot, are discharged from the sito via the
Sowago Treatment System.

r'' Actual processing in the LWD system is mostly performed by an4

i outsido contractor. Wastes requiring processing generally are
those potentially contaminated with radioactive material. Wastos
unsuitable for release are disposed of offsite in accordance with
regulations for hazardous or radioactive wasto disposal, as
appropriate. Wastos are transported offsito for disposal by
contract carriers. Transportation is in compliance with 49 CFR
107 through 49 CFR 400 (Reference 3.3-2).

Liquid wastes and offluent may be aqueous or non-aqueous. Due to
differences in treatment and handling requirements, aqueous and
non-aqueous liquids are addressed separately below.

3.3.2.2.3.1 Aqueous Liquid Wastos and Effluent

Aqueous liquid wastos and offluent are collected in various tanks
throughout_the Separations Building. Tank contents are samplod,
processed as required, and released. The wastes are released
only after mooting regulatory limits for water quality. Rolcaso
of the wastos is always via the Sewago Treatment System for final
analysis, treatment, and monitoring. Any wastos which cannot be
made suitable for release are disposed of offsito in accordance
with hazardous waste or radioactive wasto disposal regulations,
as appropriato.

O
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A set of flow diagrams showing the vaste handling process is
provided in Figure 3.3-8, Flow Diagram - Aqueous Liquid Waste
collection and Disposal. Since waste treatment is generally
performed by a contractor, those flow diagrams do not detail
waste treatment processes.

Fourteen collection tanks are located throughout the Separations
Building for collecting aqueous liquido. Two offluent collection
tanks are provided for each plant unit, and are located in the
effluent pits shown on Figure 3.3-9, Separations Building Floor
Plan. The other eight collection tanks are in the Tank Room or
in the TSA Ef fluent Pit in the Technical Services Area, also
shown on Figure 3.3-9. The eight in the TSA include two offluent
collection tanks, two decontamination offluent monitor tanks, two
citric acid collection tanks, and two laundry ef fluent monitor
tanks. The effluent collectou by each tank is described in more
detail further below.

Except for the laundry tanks, offluen~ flow into the tanks is by
gravity feed. (Effluent is pumped into the laundry tanks.)
Tanks are sized so that normal flow to any tank is collected for
at least one to two weeks with no operator action. Level
instrumentation and alarms are provided to indicate when a tank
is full and requires operator attention.

Full offluent tanks are mixed by recirculating the contents using
a tank transfer pump. After mixing, the tank contents are
sampled and analyzed to determino if the contents of the tank can
be released to the Sewage Treatment System. The water
contamination levels and water quality paramotors necessary for
relonso are listed in Table 3.3-3, Radioactivity Limits for
Liquid Waste Releases, and Table 3.3-4, Water Quality Limits for
Liquid Waste Roloases. Datches which meet those limits are
forwarded to the Sowage Trontment System. Batches which do not
moet the limits are retained for further processing. The latter
are hold in either the citric acid collection tanks or
transferred to one of two liquid wasto collection tanks.

Effluent which requires processing is stored until sufficient
liquid is accumulated to justify a processing run. Effluent
batches from different sources are not mixed unless the
processing requirements are similar. When sufficient volume is
accumulated, an offsite contractor provides portable equipment
for processing. The waste water is pumped from the offluent
tank, through the portable process equipment, and into one of two
liquid wasto monitor tanks. The processed water is then mixed by
recirculation, sampled, and analyzed to determine if the contents
of the tank can be released to the Sowago Treatment System.

O
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! () Datch processing of aqueous liquid wastes provides an offective
] means of assuring that offluent releases are controlled and

maintained within limits. Rapid isolation of releases is not
required since batches are not roloased until analysis shows
contaminants are within roloase limits.

Contractor waste processing equipment is expected to consist of
various combinations of filters, domineralizers, and ovaporators.
The exact equipment configuration will depend upon the particular
characteristics of the offluent batch. The equipment is set up
in a dodicated portion of the Truck Bay. Processing of the
offluent normally consists of uranium and/or oil removal. By-
products of wasto processing (i.e. filter media, domineralizer
resin, etc.) will be handlod by the contractor. Contents of the
fourtoon tanks and significant processing requirements are noted
below,

a. Effluent Collection Tanks: Six offluent collection tanks are
provided to collect aqueous wastos from the floor drains,'

equipment drains, and service sinks in the UF6 Handling Aron of
the Soparations Building. These tanks do not normally require
treatment before roloaso.

b. Technical Services Area Ef fluent Collection Tanks Two TSA
; offluent collection tanks are provided to collect aqueous waston

from floor drains, equipment drains, and service sinks in the
Technical Services Area of the Separations Building. Nitric acid
is also added to those tanks from sinks in the Chemical
Laboratory. The two tanks are located in the TSA effluent pit.
They are provided with connections to be used for pH control.
Caustic or acid is manually added through those connections to
neutralize the tank contents. Those tanks notwally require pH
adjustment, but do not normally require any other treatment
before release.

c. Citric Acid Collection Tanks: Two citric acid collection
tanks are provided to collect used citric acid solutions from the
citric acid baths, the citric acid sink, and the wet blast
cabinet in the Decontamination System. The tanks are located in
the TSA offluent pit. Those tanks routinely require processing
for pH adjustment and uranium removal. Uranium is removed by a
contractor by precipitation or evaporation. For uranium
precipitation, potassium hydroxide is addedt uranium then
precipitates as potassium diuranato. Since decontamination
processos removo metallic fluorides as well as uranium compounds,
heavy metals may also accumulato in amcunts unacceptable for
release. Heavy metals procipitate out with the uranium
precipitato and so do not contributo significantly to the
contaminants in plant offluent streams.

O
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d. Decontamination Effluent Monitor Tanks Two decontaminatien
effluent monitor tanks are provided in the TSA to collect used
decontamination water from the rinso water baths in the
Decontamination System. The tanks are located in the TSA
effluent pit. The tanks are provided with connections to be used
for pH control. Caustic or acid is manually added through these
connections to neutralize the tank contents. These tanks
normally require pH adjustment, but do not normally require any
other treatment before release,

c. Laundry Effluent Monitor Tanks: Two laundry ef fluent monitor
tanks are provided to collect drains from the contaminated
laundry washing machines in the Contaminated Laundry System. The
tanks are located in the TSA Tank Room. These tanks only
occasienally require processing for uranium removal prior to
release.

3.3.2.2.3.2 !!on-Aqueous Liquid Wastes and Ef fluent

Non-aqueous liquids are collected throughout the plant, and are
identified, stored, and prepared for treatment or disposal. Some
aqueous wastes which cannot be mixed with the effluents described
above are also handled with non-aqueous wastes. The next
paragraphs describe in general terms the methods for handling
these liquids. Immediately following the general description are
details applicable to each specific type of hazardous or
radioactive weste produced in the plant. ||
The following non-aqueous liquid wastes are collected in the LWD
System

a. Lubrication oils: Oils are collected from maintenance of
process equipment, plant vehicles, and from workshop activities.

b. Solvents: Sclvent waste is produced in the Decontamination
System, in laboratories, workshops, and during centrifuge
assembly,

c. Laboratory chemicals: Waste chemicals are produced in the
Chemical, Environmental, and Health Physics labs.

Wastes are collected manually in appropriate containers. Wastes
t'at are potentially contaminated with radioactive materials are
transferred to the Radioactive Wasto Storage Area of the TSA.
Wastes that are not contaminated with radioactive materials are
transferred to the Hazardous Waste Area of the TSA. The
locations of these areas is provided on rigure 3.3-9, Separations
Building Floor Plan. Liquid waste storage areas are curbed to
contain leaks and spills. Safe handling is not threatened by
temporary loss of electric power, instrument air, or any other
utilitics.

3.3-12 I
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() The volumes of waste generated and stored on site are maintained
within the limits for a small quantity generator in 40 CFR 262
(Reference 3.3-6, Subpart C). All wastes generated are Class A
low-level wastes as defined in 10 CFR 61 (Reference 3.3-3).
3.3.2.2.3.2.1 Radioactive Wastes'

i Potentially radioactive liquid wastes that have been transferred
to the Radioactive Waste Storage Area are sampled and analyzed to

! determine the quantity and the isotopic distribution of any
j radioactive material found. The wastes are then properly labeled
i as required by 10 CFR 61 (Reference 3.3-3, parts 61.55 and

61.57). If no radioactive material is found, the waste is
; transferred to the general Storage Area of the TSA.

Radioactive wastes are packaged before they are stored in the
Radioactive Waste Storage Area. The type of packaging depends on
what level of processing the waste will receive. Wastes that are
oto be shipped offsite to a Central Volume Reduction Facility
(CVRF) for-processing are packaged according to the rules of the *

CVRF and in accordance with 49 CFR 173 (Reference 3.3-4). Wastes
that are to be processed onsite or which may be stored for somer

time are packaged so that handling is simplified, leakage will
not occur, and accidental criticality is prevented. Wastes from
different sources are not mixed (unless the processing,

requirements for both wastes are similar) in order to minimite
processing difficulties.

Radioactive wastes are normally shipped offsite to a Central
volume Reduction Facility for processing. Any effluent
processing which is performed onsite is in either the Radioactive
Waste Storage Area or the Truck Bay, Wastes resulting from
effluent. processing are shipped to a-low-level radioactive waste

j disposal-facility.

3.3.2.2.3.2.2 Non-Radioactive Wastes-

Non-radioactive liquid wastes that have been transferred to the
Storage Area of the TSA are-sampled and analyzedEto determine-if
they are hazardous-according to 40 CFR 261 (Reference 3.3-5).
The wastes are then properly labeled. Non-hazardous wastes _are
disposed of in accordance with good industry practice.

Non-radioactive-wastes-are packaged before they are stored
onsite. These-wastes are stored in the TSA in either the_ Storage
Area or the Hazardous Waste Area. These_ areas are shown on.
Figure.3.3-9, Separations Building Floor Plan. Packaging fort

hazardous-wastes is in accordance with 40 CFR 262, 49 CFR 173,
and.49 CFR 179.(References 3.3-6, 3.3-4, and 3.3-7,
respectively). Packaging for non-hazardous wastes is according
to good industry practico. Wastes from different sources are not

) mixed (unless the processing requirements are similar) in ordera.

3.3-13
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to minimize prococsing difficulties. Incompatible wastes are not
mixed to preclude chemical reaction accidents.

Hazardous wastes are shipped offsite to a hazardous waste
disposal facility. No onsite processing of hazardous wastes is
normally performed other than neutralization of acids and
caustics. Non-hazardous wastes are disposed of in accordance
with good industry practice and applicable codes and regulations.

3.3.2.2.3.2.3 Waste Types

The following paragraphs describe the methods for handling each
of the major non-aqueous liquid wastes produced in the plant,
including oils, solvents, and laboratory chemicals,

oil is manually collected in various parts of the plant where it
is used for lubrication of equipment. Oil from radioactively
contaminated sources is collected separately from noncontaminated
oil sources. Non-contaminated oil is transferred to the
Hazardous Waste Area. It is sampled and stored in labeled two-
gallon plastic containers or 30 to 55 gallon drums. The non-
contaminated oil is then shipped to a waste oil recycling
facility for processing and disposal.

Potentially contaminated oil is transferred to the Radioactive
Waste Storage Area. It is sampled and stored in appropriately
labeled containers. Administrative controls on storage preclude
criticality accidents. The contaminated oil may be sol _dified on
site, or is shipped offsite to a central Volume Reduction
Facility for volume reduction. The resulting wastes are packaged
and shipped to a low-level radioactive waste disposal facility.

Solvents used in the Decontamination System are distilled to
remove contaminated sludge from reusable solvents. The oily
sludge is transferred to the LWD System, sampled, and stored in
the Radioactive Waste Sterage Area. Administrative controls on
storage preclude criticality accidents. The sludge is then
shipped to a central Volume Reduction Facility for volume
reduction, with the resulting waste packaged and shipped to a
low-level radioactive waste disposal facility.

Non-contaminated solvents are recycled using both onsite and
offsite distillation equipment. Disposal of solvents that cannot
be recycled are handled by a contracted solvent disposal
facility. Storage of these solvents will be in the Hazardous
Waste Area.

A large portion of chemical laboratory waste is organic solvent
which contains uranium. The solvents used are tributyl
pho-:4c te, carbon tetrachloride, toluene, and n-n
dihei.jlacetamide. Uranium can be extracted from those solvents
in laboratory processes through the use of sodium bicarbonate
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) (for the first two solvents) and sodium carbonate with hydrogen
peroxide (for the latter two). After uranium extraction, the
remaining solvent is transferred to the Hazardous Waste Area.
The extracted uranium compounds are packaged for disposal.

Other laboratory chemicals that cannot be neutralized and
disposed of with the aqueous wastes are packaged in appropriate
containers and are transferred to the Hazardous Waste Area. The
chemicals are packaged in shipping containers and sent to an
autho rized hazardous waste disposal facility.

3.3.6.3 Solid Waste Handlina

Small amounts of solid wastes are produced in a number of plant
activities and require a variety of methods for treatment and
disposal. Solid wastes are categorized into wet solid waste and
dry solid waste due to differences in storage and disposal
requirements found in 40 CFR 264 (Reference 3.3-9) and 10 CFR 61
(Reference 3.3-3), respectively. Dry wastes are defined as in 10
CFR 61 (Reference 3.3-3, Subpart 61.56 (a)(3)), containing "as
littic free standing and non-corrosive liquid as is reasonably
achievable, but in no case shall the liquid exceed 1% of the
volume." Wet wastes, for this plant, are defined as those which
have as little free liquid as reasonably achievable but with no
limit with respect to percent of volume.

O
( ,/ haste volumes generated and stored will not exceed the limits for

a small quantity generator in 40 CFR 262 (Reference 3.3-6,
Subpart C). All sol-id wastes generated are Class A low-level
wastes as defined in 10 CFR 61 (Reference 3.3-3). Wastes are
transported offsite for disposal by contract carriers.
Transportation is in compliance with 49 CFR 107 through 49 CFR
400 (Reference 3.3-2).

The Solid Waste Disposal " System" is simply a group of methods
and procedures applied as appropriate to the various solid
wastes. Each individual waste is handled differently according
to its unique combination of characteristics and constraints.
Wet and dry waste handling is described separately below.
(Wastes produced by waste treatment vendors are handled by the
vendors and are not addressed here.)
3.3.2.2,1 Wet Solid Wastes

The wet waste portion of the Solid Waste Disposal System hcndles
all radiological, hazardous, and industrial solid wastes from the
plant which do not meet the above definition of dry waste. This
portion handles several types of wet waste: wet trash, oil
recovery sludge, wet abrasive materials, oil filters, resins, and
miscellaneous hazardous wastes. The system collects, identifies,
stores, and prepares these wastes for shipment.

3.3-15
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Wet solid wastes are segregated into radioactive, hazardous, or
industrial waste categories during collection to minimize
disposal problems. Radioactive waste contains radioactive
materials in concentrations above the limits specified in 10 CFR
20 (Reference 3.3-8). Hazardous waste contains hazardous
materials defined in 40 CFR 261 (Reference 3.3-5), in
concentrations above prescribed limits. Industrial waste is not
classified as either radioactive or hazardous. However,
industrial waste that is mixed with hazardous or radioactive
waste must be handled as either hazardous or radioactive waste,
as appropriate.

The Solid Waste Disposal System involves a number of manual
steps. The steps for handling each wet waste type are described
below, addressing separately the bandling of radioactive,
hazardous, and industrial waste.

3.3.2.3.1.1 Wet Trash

In this plant trash typically consists of waste paper, pack.
material, clothing, rags, wipes, mop heads, and absorption 36.2
Wet trash consists of trash that contains water, oil, or chemical
solutions.

Generation of radioactive wet trash is minimized incofar as
possible. Trash with radioactive cor,tamination is collected in

{hspecially marked plastic-bag-lined drums. These drums are
located throughout each Radiation Control Zeae. Wet trash is
collected in separate drums from dry trash. When the drum of eet
trash is full, the plastic bag is removed from the drum and
sealed. The bag is then checked for leaks and excessive liquid,
and the exterior is monitored for contamination. If necessary,
excess liquids are drained and the exterior is cleaned. The bag
is then taken to the Radioactive Waste Storage Area where the
waste is identified, labeled, and recorded. Two options are
available for onsite handling of wet radioactive trash:

a. The trash is removed from the plastic bag and the trash is
placed on a drying rack. _This rack allows the free liquid to
drain from the trash and into the floor drain system to the LWD
System. 'The trash is then collected in another plastic bag and
included with dry radioactive trash,

b. If the trash is being shipped to a Central Volume Reduction
Facility (CVRF) that can handle wet trash, the wet trash is not
handled separately from dry trash. The CVRF reduces the volume
of the trash arid then repackages the resulting waste for
disposal. The waste package is then shipped to a radioactive
waste disposal facility. Collected radioactive trash is stored
in an appropriate container in the Radioactive Waste Storage Area
until it can be shipped offsite for treatment or disposal.
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!() Trash with hazardous contamination is collected in specially
! marked plastic bags. Wet trash is collected separately from dry
1 trash. When full, the plastic bag containing wet trash is

removed from the drum, scaled, the exterior monitored for
! hazardous material, and the exterior cleaned if necessary. The

bag is then taken to the Hazardous Waste Area, identified,
'

labeled, and recorded. All hazardous trash is stored in the
Hazardous Wa6te Area until it is shipped to a hazardous waste
disposal facility. Different types of hazardous materials are

; not mixed so that accidental reactions will not occur.
.

Empty containers that at one time contained hazardous materials
are a special type of hazardous waste, as discussed in 40 CFR 261
(Reference 3.3-5, Subpart 261.7). After such a container is
emptied, it is rescaled and taken to the Hazardous Waste Area for,

identification, labeling, and recording. The container is
handled as hazardous waste and is shipped to a hazardous waste
processing facility for cicaning and/or disposal. Alternately,

j the container is used to store compatible hazardous wastes and td
ship those vautes to a hazardous waste processing facility for
processing and container disposal.

Industrial trash is collected in specially marked receptacles in
all parts of the plant. Trash that contains free liquids is
dewatered before it is put into a receptacle. The trash from
Radiation control Areas is collected in plastic bags and taken to

( the Radioactive Waste Storage Area of the TSA for inspection to
ensure that no radioactive contamination is present. (See Figure,

3.3-9, Separations Building Floor Plan, for location of the TSA
and the storage areas.) The inspected trash and the trash from
outside Radiation Control Areas are then taken to one of several
dumpsters around the plant. The trash is stored in these
dumpsters until it is transported to a local landfill by a
contract carrier.

3.3.2.3.1.2 Oil Recovery Sludge

The process for recovering used Fomblin oil generates an oily
sludge which must be disposed of. The sludge results from the
absorption of hydrocarbons in activated carbon and diatomaccous

i earth. -A contracted radioactive waste processor may solidify the
wastes in drums using Portland cement along with a binder.
Alternatively, the waste may be shipped offsite to a Central
Volume Reduction Facility for volume reduction. Regulations and
technology current at the time of waste production will dictate
treatment methods. In either case the waste-is finally-disposed
of at a licensed low-level radioactive vaste disposal facility.

3.3.2.3.1.3 Wet Abrasive Materials

Glass beads are used in the Decontamination System to wet blast
( adhering radioactive contamination from components. Periodically,

; 3.3-17
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the beads are replaced, thus requiring disposal of the used hbeads. The used beads are dowatered and packaged for disposal.
The packaged beads are transferred to the Radioactive Waste
Storage Area for storage while awaiting treatment and/or
disposal. The beads may be decontaminated and shipped to a
landfill, shipped directly to a radioactive waste disposal
facility, or shipped with other radioactive trash to a CVRF for
volume reduction and disposal.

3.3.2.3.1.4 Oil Filters

Used oil filters are collected from the diesel generators and
from plan vehicles. No filters are radioactively contaminated.
The used lilters are placed in containers and transported to the
Hazardou: Waste Area of the TSA. (See Figure 3.3-9, Separations
Building Floor Plan.) There the filters are drained completely
and trar.sferred to a drum. (The drained waste oil is combined
with other waste oil and handled as described in Section
3.3.2.2.3.) Once a drum is full, a sample is taken, one to two
inches of absorbent material is added, and then the drum is
scaled and labeled. The drum is then shipped to an offsite
hazardous waste disposal contractor for disposal.

3.3.2.3.1.5 Resins

Spent resin is collected from the Machine Cooling Water system
polishers and from the Utility Water System softener. No resins
become radioactively contaminated. Resin disposal may be handled
by a contractor. The resins are dowatered and are disposed of in
a landfill.

3.3.2.3.1.6 Miscellaneous Hazardous Wastes

Small quantities of wet solid hazardous wastes are generated by
normal plant activities. These wastes consist of waste lab
chemicals, oil-soaked rags, used absorption .sedia, etc. These
materials are collected separately and stored in the Hazardous
Waste Area. There, the wastes are identified, labeled, and
recorded. Precautions are taken to prevent accidental reactions
during storage and handling. The materials are stored in the
Hazardous Waste Area until they are shipped to a hazardous waste
processing facility for treatment and disposal.

3.3.2.3.2 Dry Solid Wastes

The dry waste portion of the solid Waste Disposal System handles
all dry radiological, hazardous, and industrial solid wastes from
the plant. These wastes include: trash, activated carbon,
activated alumina, activated sodium fluoride, HEPA filters, scrap
metal, silica gel, salt, other hazardous materials. The system
collects, identifies, stores, and prepares these wastes for
shipment.

'

3.3-18

i



- - . .- -. - .- . - . - . --_-_ - - - - - - ._- ..

) Waste volumes generated and stored do not exceed the limits for a
small quantity generator in 40 CFR 262 (Reference 3.3-6, Subpart
C). All solid wastes generated are Class A low-level wastes as
defined in 10 CFR 61 (Reference 3.3-3).
The Solid Waste Disposal System involves a number of manual
steps. The steps for handling each dry waste type are described
below, addressing separately the handling of radioactive,
hazardous, and industrial waste.

3.3.2.3.2.1 Trash

Dry trash sourens are the same as the wet trash sources, and dry
trash is handlew in much the same way as wet trash. Section
3.3.2.3.1.1 describes the handling of wat trash and should be
referred to for details. Only the differences between wet and
dry trash handling are provided below.

Steps to remove liquids are of course unnecessary for dry trash.-
The dry waste portion of the Solid Waste Disposal System accepts
wet trash that has been dowatered, as well as dry trash.

Radioactive trash may be compacted on site, or may be shipped to
a Centralized Volume Reduction Facility, (CVRF). The CVRF
reduces the volume of the trash and then repackages the resulting

Os
waste for disposal. Waste compacted on site or handled by the
CVRF will be disposed of in a radioactive waste disposal
facility.

Trash containing hazardous material is handled as described above
with the wet waste portion of the Solid Waste Disposal System.

Acrosol spray cans may be disposed of as trash if they are first
totally discharged and then punctured. Special receptacles for
spray cans used in the Separations Building are provided and each
can is inspected for radioactive contamination, total discharge,
and puncture before it can be included with industrial trash.

3.3.2.3.2.2 Activated Carbon

Activated carbon is used in a number of systems to remove uranium
compounds and HF from exhaust gases. Due to the potential hazard
of airborno contamination, personnel respiration equipment is
used during activated carbon handling to prevent inhalation of
material by plant personnel. Spent or aged carbon is carefully
removed, immediately packaged to prevent the spread of
contamination, and transported to the Radioactive Waste Storage
Area of the TSA. There the activated carbon is removed and
placed in an appropriate container to preclude criticality. The
contents of the containers are sampled to determine the quantity
of HF and quantity and isotopic distribution of uranium present.

)
The container is then scaled, monitored for external

; 3.3-19
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contamination, and properly labeled. It is then temporarily
stored with radioactivo trash. A container with a large mass of
U235 is shipped directly to a low-level radioactive waste
disposal facility. Containorr. With relatively little U235 are
cent to a CVRF to reduce the volumo of the waste, and the CVRF
then repackages the resulting waste for shipment to a low-level
radioactive waste disposal facility.

3.3.2.3.2.3 Activated Alumina

Activated alumina is unod in a number of systems to remove
hydrogen fluoride (HF) and UF6 from exhaust gases. Spent or aged
alumina is carefully removed from system components, packaged to
prevent the spread of contamination, and transported to the
Radioactive Wasto Storage Area of the TSA. There the activated
alumina is removed and placed in an appropriate container. The
contents of a full container are sampled to determine the
quantity and isotopic distribution of uranium present. The
container is then scaled, the exterier is monitored for.

contamination, and the container is properly labeled. It is
stored in the Radioactive Wasto Storage Arca until it is shipped
to a radioactive waste disposal facility.

Activated alumina is also used as a desiccant in the
Plant / Instrument Air System. This alumina is not radioactively
contaminated ar..; 1s non-hazardous. It is disposed of in a
landfill.

3.3.2.3.2.4 Activated Sodium Fluoride

Activated sodium fluorido (NaF) is used in the Contingency Dump
System to remove UF6 and HF from exhaust gases. The Contingency
Dump System is not expected to operato during the life of the
plant. However, if the system is used often and the NaF
saturates, the Nar is removed by personnel wearing respirators
and using special procedures for personnel protection. A plastic
bag is placed over the vessel and scaled, and the vessel is
turned upside down to empty the NaF. Spent contaminated NaF, if
ever produced, is processed by a contractor to remove uranium so
the wastos may be disposed of. It is expected that NaF will not
require treatment and disposal until decommissioning. (UF6
reacts with sodium fluoride to form sodium octofluor uranate
(Na2UFB). The contractor would be expected to use one of two
methods for uranium removal, one heats the Na2UF8 to 750 F,
reversing the reaction of Nar and UF6. The other hydrolyzes the
compound, filters out sodium fluoride, and precipitates uranium
with ammonia. The precipitate is removed by filtration, and the
wasto solution is neutralized, sampled, analyzed, and released.)

3.3-20
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() ,3.3.2.3.2.5 Filter Elements
)

Profilters and HEpA filters are used in several places throughout
L the plant to remove dust and dirt, uranium compounds, and
[ hydrogen fluoride.

; Filters in the Centrifugo Assembly Building are used to remove .

! dust and dirt from the incoming air to ensure the cleanliness of
-the centrifuge assembly operation. When removed from the,

! housing, the filter elements are wrapped in plastic to prevent
the loss of particulate matter. These filter elements are not<

contaminated with radioactive or hazardous materials so disposal
] is with industrial trash.
I

Filters used in the Caseous Effluent Vent System and the TSA HVAC
System are used to remove 11F and trace uranium compounds .from the

|- exhaust airstream. When the filter elements become loaded, they
[ are removed from the housings and-wrapped in plestic bags to
| prevent the spread of radioactive-contamination. Dua to the
| hazard of airborne contamination, either portable ventilation
;_ equipment or personal respiration equipment is used during filter
: element handling to prevent.the intake of material by-plant
I personnel. The filter elements are taken to the Radioactive
1 Waste Storage Area of the TSA where a sanple is taken to -

determine the quantity and isotopic distribution of urantum

O, present. The exterior of'the bag is monitored for contaminatinn
and the package is properly marked. The filter elementa are-
either sent to a.CVRF for processing or are conpacted onsite and'

shipped-to a low-level radioactive waste' disposal facility.'

Portable ventilation-units are used to romove radioactive
particles 1from the air during maintenance activities. The filter
elements used in these units are handled as described immediately
above'for the: Gaseous Effluent Vent System filter elements.

Portable ventilation units are also used to remove welding. fumes.
The filter elements are handled es= industrial trash unless the

_ ventilation unit is used in a Radiation control Area or a
Radiation control Zone.- These filter elements are removed from-

:..the unit, wrapped 11n plastic, and taken to the Radioactive Waste i
Storage Area to be sampledEfor uranium. compounds. If-they are; 1

found to be non-contaminated they are handled as-industrial |
!

;^ trash. If they are;found to be-contaminated they are handled as *

. described.above-for the Gaseous Effluent' Vent System filter-
elements.:

:
' Air' filters from the Plant / Instrument Air system and-the Diesel

Generators are-handled as industrial washe.

*

O
.
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3.3.2.3.2.6 Scrap Metal
a

Metallic wastos are generated during rout,no and abnormal
maintehance operations. The metal can be either clean, can be
contaminated with radioactive material, or can contain hazardous
material. Radioactivo contamination of n)tal is always in the
form of surface contamination caused by uranium compound 9
adhering to the metal or caught in cracks and crevices. No
process in this facility results in activation of any materials.

Clonn scrap metal is collected in bins located outside the j
Technical Services Area of the Separations Duilding. This
material is transported by contract carrier to a local scrap ,i

metal vendor for disposal. Items collected outside of Radiation
Control Areas or Radiation Control Zones are disposed of as
industrial scrap metal unless thove is reason to' suspect it
contains ha;ardous material.

-

Scrap metal is monitorod for contamination before it leaves the
site. Metal found to be contatainated is either decontaminated or
disposed of as radioactive weste. Whun fear.iblo, decontamina tion
is the preferred method.

Decontamination in performed in situ for largo items and in the
Decontamination Workshop for smallor items. Decontamination of
largo items should not be required until the end of plant life. -

If ensito decontamination is not feasible the item is usually
shipped offsite to a decontaminatinn vendor who decontaminatos
the item and returns it to the plant. After decontamination, the
item is inspected again for radicactive contamination and handled
as industrial scrap metal if the contamination has been removed. l
Items that are not suitable for decontamination aro inspected to
determino the quantity of uranium present, packaged, labeled, and
shipped either to a CVRF or a radioactive waste disposal
facility. Sono items may be compacted onsito prior to shipment.

Metallic items containing tazardous natorials (au defined in 40 m
CFR 261 (Reference 3.3-5)) are collected at the location of the
hazardous material. The items are wrapped to contain the
material and taken to the Hatardous Waste Area. The items aro -

then cleaned onsite if practical. If onsito cleaning cannot be
performed then the items aro sent to a hazardous wasto processing
facility for offsite treatment or disposal.

3.3.2.3.2.7 Silica Gel ].

'

Silica gol desiccants are used in dricr: in various refrigerant
-

systems throughout the plant. The desiccants do not bncomo
_

3 radioactively contaminated. When spent, the silica goL is
disposed of in a landfill.

.

.

, _

|

'
-

%
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("
( ,N) 3.3.2.3.2.8 Salt

Brino is rejected from the Utiljty Water System water softeners.
The wat.or sof teners uso a resir to remove calcium from the well-
water. Spent resin is regonorhted with a strong solution of
sodium chlorido (Nacl). The brine replaces Na on the resin, and
removes calcium. Following resia regeneration, the brine is
ovaporated to extract the salt as a sclid. The romaining salt
(sodium chloride and calcium chlorido (CaF12)) is non-hazardous

a rnd non-contaminated. It is packaged and disposed of in a

) 1Andf$11,

3.3.2.1.2 > Miscellaneous Hazardous Wacte

small trual?.itj es of dry solid harardous wastes will be generated
by normal j> i. ant activitics. These may includo waste lab
chemicals, inused sodium fluorido, and othur materials. These
materials al.T collected, sampled, and stored in the Hazardous
Waste Ares ;t the TSA. precautions are taken when collecting,
ackaging, eid nioring to prevent accidental reactions. These

arials o i shipped to a hazardous wasto processing facility
; the kautes will be prepared for disposa;

3.3.2.4 Renrocessina and Recovery Systems

(~T Systems used to allow recovery or reuse of matorise sre
i describcC below,
s

3 . 4. 2.4 1 Fomblin oil Recovery System

Fomblin o:1 la .a expensive, highly fluorinated, '.nert c ,t

solocted espoei2 Lly for use in uranium hexaflue:1de (UFt' ufatoms
to tvoid reacta a with UF6. The Fomblin Oil Recovery System
recovers used Pomblin oil from pumps used in UF6 syntoms. Ali
Fomblin oil is recovered; none is normally rc)mased as vaste or
effluent.

Used Fombiln oil is recovprod by removing impurities that inhibit
the oil's lubrication preporties. The impuritics collected are
primariP/ 'Aranyl fluorido (Uo2F2) and uranium tetrafluoride (UF4)
pattic*ne. The recovery process also removes trace amounts of
hydrocarb?fS. which if left in would react with UF6. The Pomblin
011 Rocovery f ystem coeponents are located in the Deccctamination
Workshop in the TSA, which is shown in Figure 3.3-9, Separations
Dullding Floor F'an. Tka total annual volume of oil to be
processed in thia vistem is approximately 80 gallons.

The Pomblin oil recura y process consists of oil collection,
vranium precipitation, race hydrocarbon removal, oil sampling,
ano storage of cleaned cil for re-use. Each step is performed
manually. A diagran dentnstrating the process is provided in

('])
Yigure 3.3-10, Logic Disg am - Fomblin oil Recovery System.

%.
3.3-23

, __



. .. .. .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fomblin oil is collected in the Contaminated Equipment Workshop
as part of the pump disassembly process. The oil is transferred
for processing to the Decontamination Workshop in two-gallon
plastic containers. The containers are labeled so each can be
tracked through the process. Used oil awaiting processing is
stored in the Fomblin oil storage array to eliminate the
possibility of accidental criticality.

Uranium compounds are removed from the Fomblin oil in the Fomblin
oil fume hood to mirimize personnel exposure to airborne
contamination. Dissalved uranium compounds are renoved by the
addition of anhydrous sodium carbonate (Na2CO3) ) the oil4

container which causes the uranium compounds to precipitate into
sodium uranyl carbonate ((Na2)4UO2(CO3)3). The mixture is
agitated and then filtered through a coarse screen to remove
metal particles and small parts such as screws and nuts. These
are transferred to the Solid Waste Disposal System. The oil is
then h?ated to 210-220 F and stirred for 90 minutes to speed the
reaction. The oil is then centrifugsf to remove UF4, sodium
uranyl carbonato, and various metallic fluorides. The
particulate that is removed from the oil is combined with a
citric acid solution, forming a uranyl citrate solution. This
solution, which totals about 40 gallons a year, is transferred to
a citric acid collection tank in the LWD System for disposal.

Traco amounts of hydrocarbons are removed in the Fomblin oil fume
hood next by adding activated carbon to the Fomblin oil and
heating the mixture at 215-250 F for two hours. The activated
carbon absorbs the hydrocarbons, and the carbon in turn is
removed by filtration through a bed of 30-80 mesh diatomaccous
earth. The renulting sludge is transferred to the Solid Waste
Disposal System for disposal.

Recovered Fomblin oil is sampled. Using an extraction process
with carbon tetrachloride (CCl4), the samples are analyzed in
the Chemical Laboratory to determine if the criteria for purity
have bean met. Oil that meets the criteria can be re-used in the
system while oil that does not meet the critaria will be
reprocessed. The following limits have been set for recovered
Fomblin oil purity for re-use in the plant:

Uranium - 50 ppm by' volume or 30 ppm by weight

Hydrocarbons - 3 ppm by volume or 2 ppm by weight

Used CCl4 is separated, collected, and transferred to the LWD
System for disposal. Approximately two gallons of used CCl4 is
collected annually.
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() Recovered Fomblin oil is stored in two-gallon plastic.. containers
,

in the chemical ~ Storage Area. No precautions are required to
prevent criticality accidents during the handling and storage of-
clean Fomblin oil.

3.3.2.4.2 Refrigerant Recovery

-The refrigerant systems do not_normally discharge any refrigerant
to-the environment. The Refrigerant Supply System incorporates a
two-stage vapor recovery' unit which serves all refrigerant system
expansion and storage vessels.

The vapor recovery unit -accepts refrigerant from the expansion or
storage vessels during any off-normal operating mode which causes
vessel-venting. In the first stage of the unit, vented
refrigerant is condensed, and in the second stage it_is
subcooled.- The first stage (vapor condenser) employs circulating
cooling water for desuperheating and condensation. The second
stage (condensate subcoolor) uses_ cold refrigerant to effect the ;

subcooling.

3.3 2.4.3 Decontamination System

The Decontamination System is designed to remove radioactive
contamination from-contaminated materials and equipment. It is

O described here with other recovery _ systems since it allows some
equipmentzand materials to be reused rather than discarded. Theo

description should also be useful for understanding what
chemicals are introduced in to the citric acid collection tanks
and the decontamination effluent monitor tanks, described above
' in .the aqueous liquids handling - section.

The only significant forms of radioactive contamination found in
the plant-are uranium hexafluoride (UF6), uranium-tetrafluoride
(UF4),;and uranyl fluoride (UO2F2). :These.are removed from items
in the.Decontaminati'on' System. Most of the_ process of
decontamination is performed in the Decontamination Workshop of
-the-TSA.- (See Figure 3.3-9, Separations Building Floor Plan, for-
'the location.)
The Decontamination System consists of a series of steps
; including equipment disassembly, degreasing, decontamination,
drying, and inspection. Items from UF6 systems,-waste handling-
systems, and miscellaneous other items are decontaminated in this
system. _ components-commonly decontaminated include pumps,
valves, piping, instruments, sample bottles, tools,_and scrap,
metal. Sample ~ bottle decontamination is' handled _under a special-
procedure due to the difficulty of handling the specific shape of
the bottle. The decontamination process for most plant
components is described immediately below. Following the general

O
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proceus description, sample bottle decontamination is addressed
separately. Two diagrams are provided to illustrate the
decontamination process, in Figure 3.3-11, Logic Diagram -
Decontamination System, and Figure 3.3-12, Flow Diagram a
Decontamination System.

3.3.2.4.3.1 General Decontamination

Disassembly of contaminated equipment is performed in the
Contaminated Equipment Workshop in the TSA. During disassembly,
Pomblin oil, hydrocarbon oil, and contaminated salids may be
removed from equipment. These are collected separately and
transferred to the Fomblin Oil Recovery System, the LWD system,
and the Solid Waste Disposal System, respectively. Components
are also degreased as necessary. Teose needing degreasing are
cleaned manually or are immersed in a solvent vapor degreasing
unit. Degreased components are inspected and forwarded to be
decontaminated.

The degreasing solvent is selected to be compatible with Fomblin
oil, UF6, and the component material. Vapor recovery and solvent
distillation are provided to minimize solvent use. Once uranium
concentrations in the solvent reach specified limJts, the solvent
is distilled. Solvent residue is collected manually and
transferred to the LWD system.

Decontamination follows disassembly and degreasing. Several
methods are available for removal of contamination. These
include manual cleaning, immersing in citric acid baths, and wet
blasting with glass beads. The baths are providod'with
ultrasonic agitation capability. Typically, decontamination is
accomplished by immersing the contaminated component in a citric
acid batn. After 15 minutes the component is removed, and is
flushed with water to remove the citric acid. A rinse water bath
follows to remove' residual citric acid. For adhering
contamination, ultrasonic agitation and/or wet blasting is used
along with the baths.

The baths are sampled periodically to determine the condition of
the solution. The citric acid-baths are analyzed for Uranium
concentration and citric acid concentration. A limit on C of 220
grams / liter of bath has been established to prevent criticality.
Additional citric acid is added as necessary to keep the citric
acid concentration between 5% and 7%. Spent solutions,
consisting of citric acid, uranyl citrates, and metallic citrates
are transferred to a citric acid collection tank in the LWD
System. The rinse water baths are checked for satisfactory pH
levels; unusable water is transferred to a decontamination
effluent monitor tank in the LWD system.
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p) All components are dried after decontamination. This is(,
performed either manually or in a drying cabinet. The drying
cabinet is vented to TSA HVAC system ductwork to control
moisture.

The decontaminated components are inspected prior to
unconditional release. The quantity of contamination remaining
must be "as low as reasonably achievable". Components released
for unrestricted use do not have contamination exceeding 1000
1000dpm/100cm# beta-gamma.

3.3.2.4.3.2 Sample Bottle Decontamination

Sample bottle decontamination is handled somewhat differently
than the above general process. The Decontamination Workshop has
a separate area dedic ted to sample bottle storage, disassembly,
and decontamination. Used sample bottles are weighed to confirm
the bottles are empty. The valves are loosened, and then the
remainder of the decontamination process is performed in the *

sample bottle decontamination fume hood. The valves are removed
inside the fume hood. Any loose material inside the bottle or
valve is dissolved in a citric acid solution. Spent citric acid
is transferred to a citric acid collection tank in the LWD
system.

/~') Sample bottles and valves are flushed with a 10% ammonium
( ,/ carbonate solution. Ammonium carbonate reacts with UF6 and UO2F2

to form ammonium uranyl carbonate and aydrogen fluoride. The
bottles and valves are then rinsed with demineralized water. The
procedure is repeated with a 5% ammonium carbonate solution and a
small amount of hydrogen peroxide, followed by another rinse.
The used solutions are drained to a citric acid collection tank.
The bottles and valves are then flushed with a 10% nitric acid
solution and rinsed with demineralized water. This used solution
is drained to a TSA effluent collection tank in the LWD System.
The bottles and valves are dried and inspected for contamination
and rust. The cleaned components are transferred to the UF6
Equipment Workshop for reassembly and pressure testing.

3.3.2.4.3.3 Decontamination Equipment

The following major components are included in the
Decontaminatior. System:

a. Citric Acid Baths: Three citric acid baths are provided for
the primary means of removing radioactive contamination. Two of
the baths have a minimum liquid capacity of 450 gallons, and the
third has a minimum capacity of 25 gallons. The baths drain to a
citric acid collection tank. Bath vents exhaust to Gaseous
Effluent Vent System ductwork to assure airborne contamination is
controlled.

-

1
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b. Rinse Water Baths: Three rinse water baths are provided to
rinse excess citric acid from decontaminated components. Two of
the baths have a minimum liquid capacity of 450 gallons, and the
third has a minimum capacity of 25 gallons., The baths drain to a
decontamination effluent monitor tank. Bath vents exhaust to
Gaseous Effluent Vent System ductwork to assure airborne
contamination is controlled.

c. Wet Blasting Cabinet: One wet blasting cabinet is provided
to remove adhering radioactive contamination from components
using a high pressure stream of demineralized water and glass
beads. The effluent is drained to a citric acid collection tank.
The vent exhaust is filtered and is discharged via the Gaseous
Effluent Vent System ductwork. Used abrasive beads are handled
with other solid radioactive waste,

d. Decontamination Degreasing Units: Two decontamination
degreasing units are provided to remove grease and oil from
contaminated components. The units are equipped with vapor .

recovery units and distillation stills,

e. Drying cabinet: one drying cabinet is provided to dry
components after decontamination. A vent is provided to exhaust
moist air to TSA HVAC system ductwork.

3.3.2.4.4 Contaminated Laundry System

The Contaminated Laundry System cleans contaminated and soiled k
clothing and materials which have been used in Radiation Control
Zones (RCZs) of the plant. It is described here with other
recovery systems since it allows the reuse of clothing which
otherwise would be discarded as radioactive waste. This system
is not designed to handle clothing used in non-contaminated areas
of the plant. The Contaminated Laundry System components are
located in the Laundry Room of the TSA, which is shown on Figure
3.3-9, Separations Building Floor Plan.

The Contaminated Laundry System collects, cleans, dries, and
inspects clothing and materials used in Radiation Control Zones
(RCZs). Waste water is analyzed and transferred for treatment as
necessary. The system consists of two washers, two dryers, and
associated piping and controls. Expected contaminants on the
laundry include UO2F2 and small amounts of UF4.

The laundry normally handled by this system consists of the
Ifollowing:

a. Anti-contamination clothing used by plant personnel while
working in RCZs (Anti-contamination clothing typically consists
of coveralls, gloves, and shoe covers.) 1
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( 'T) b. Air suits used by plant personnel in RCZs with potentially

high airborne contamination levels'

The cleaning process uses 180 F minimum water, detergents, and
bleach for dirt removal, odor removal, and disinfection of the
laund ry. The laundry is then dried with hot air. No " dry
cleaning" solvents are used.

Contaminated laundry is collected in designated containers as
personnel exit an RCZ. The collection containers are lined with
plastic bags. When a container is full, its plastic bag is
scaled, removed from the container and taken to the Contaninated
Laundry Room. The contaminated laundry is removed from the bag
and placed into a contaminated laundry washing machine and
washed. Dirty laundry handling is performed adjacent to the
laundry sorting hood for airborne contamination control. The
washed laundry is dried in a contaminated laundry dryer and then
is inspected for excessive wear. (Since contamination levels are
very low, and since the primary contaminant, UO2F2, is water-
soluble, monitoring of cleaned clothing for radioactive
contamination is not performed.) Usable clothing is folded and
returned tc storage for reuse. Unusable clothing is sent to tne
Solid Waste-Disposal System.

Waste water from the contaminated laundry washing machines is

r3 discharged to a laundry ef fluent monitor tank in the LWD system.

i' '/ Air from the laundry sorting hood is filtered and discharged from
the plant through the Gaseous Effluent Vent System. The
contaminated laundry dryers are vented to TSA HVAC system
ductwork. Controlled discharge from the hood and the dryers
helps control humidity, airborne particulate, and airborne
contamination in the laundry room.

Items containing excess quantities of oil or chemicals (as
defined by administrative procedures) are collected separately
from contaminated laundry. These items, if not easily cleaned or
treated, may simply be disposed of. Specified containers and
procedures are used for collection, storage, and transfer of
these items to the Solid Waste Disposal System.

3.3.3 EFFLUENT QUANTITIES

Quantities of radioactive and non-radioactive wastes and effluent
are estimated in the tables following this section. The tables
include quantities, and average and peak concentrations. Some
wastes are treated or processed prior to disposal; this changes
the waste characteristics and results in additional offluent
discharge from the plant as well. The quantity of wastes in
liquids are therefore provided both prior to treatment and after

- processing. (The constituents of gaseous effluent prior to
treatment are in such small quantities that the differences

/''T before and after treatment are not informative.)
''
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The first two tables address effluent: Table 3.3-5, Estimated
Annual Liquid Effluent, and Table 3.3-6, Estimated Annual Gaseous
Effluent. The next two address wastes: Table 3.3-7, Estimated
Annual Non-Radiological Wastes, and Table 3.3-8, Estimated Annual
Radiological Wastes. The last two address liquid effluent
treatment: Table 3.3-9, Estimated Non-Aqueous Liquid Effluent
Before Treatment or Discharge, and Table 3.3 10, Estimated
Aqueous Liquid Effluent Before Treatment vr Discharge.
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I Table 3.3-1
'

\_ ') Gaseous Effluent Vent System Filter Specifications

Filter Specifications

Profilter (particulate) 99.7% for > 5 microns
(Class Q: > 95% efficiency)

HEPA filter 99.97% for > 0.3 microns
(Class S: 99% for U compounds)

| Activated carbon filter 99% for HF
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[' Table 3.3-2
's. Radioactivity Limits for Hold-Up Basin Releases

The limits for radioactive materials in the basin are found in
Table II of Appendix B to 10 CFR 20 (Reference 3.3"8). The
administrative limits are set at 10% of the regulatory limits.

Administrative Limits Regulatory Limits
I8 OE" (microcuries/ml) (microcuries/ml)
U-234 9 X 10E-6 9 X 10E-5

U-235 8 X 10E-6 8 X 10E-5

U-238 1 X 10E-5 1 X 10E-4

For each isotope determine the ratio between the concentration
present and the limit listed above. The sum of the ratios for
all isotopes shall be equal to or less than unity.
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('') - Table 3.3-3 |

(_- Radioactivity Limits for Liquid Waste Releases

The limits for radioactive materials released to the Sewage
Treatment System are referenced in 10 CFR 20-(Reference 3.3-8,
Subpart 20.303). The limits are low to prevent the radioactive
contamination of the Sewage Treatment System. The more stringent
administrative limits (80% of regulatory limits) are imposed by
the CEC to assure action can be taken prior to exceeding
regulatory limits.

Isotope Administrative Limits Regulatory Limits
(microcuries/ml) (microcuries/ml)

U-234 2.4 X 10E-5 3 X 10E-5

U-235 2.4 X 10E-5 3 X 10E-5

U-238 3.2 X 10E-5 4 X 10E-5

For each isotope determine the ratio between the concentration
present and the limit listed above. The sum of the ratios for
all isotopes shall be-equal to or less than unity.

v
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[ I Table 3.3-4
\- / Water Quality Limits for Liquid Waste Releases

The required water quality of the plant effluent is described in
the Louisiana Administrative Code. The LWD effluent released to
the Sewage treatment System shall meet the limits listed below,
other limits are imposed on the Sewage Treatment System
discharges and the Yard Drain System drainage. The more
stringent administrative limits are imposed by the CEC to assure
action can be taken prior to exceeding regulatory limits.

_

Administrative RegulatoryParameter Limits Limits

* pH 6.5-8.0 6.0-8.5

Chlorides $30 ppm $50 ppm

Fluorides (a) none stated

Sulfates 510 mg/L $15 mg/L

Oil and Grease 515 mg/L $20 mg/L

Aluminum (a) none stated

Arsenic 50.050 mg/L 50.050 mg/L-.

_
Cadmium 50. 006 mg/L $0.010 mg/L

Chromium 50.025 mg/L 50.050 mg/L

Copper 50.500 mg/L $1.000 mg/L

Iron 50. 500 mg/L $1.000 mg/L

Lead 50.045 mg/L $0.050 mg/L

Nickel 50. 080 mg/L 50.160 mg/L

Selenium 50.020 mg/L 50.035 mg/L

Silver 50.025 mg/L $0.050 mg/L

Zinc 50.050 mg/L 50.100 mg/L

(a) Appropriate limits are to be established in cooperation with
f''g the Louisiana Department of Environmental Quality.

U
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- Table 3.3-5i
- ' _ Estimated' Annual Liquid Effluent

"
Liquid Effluent Annual Quantity

LWD discharge- 170,000 gal

Sanitary waste discharge 2,600,000 gal

Total discharge to. Bluegill Pond 2,770,000 gal

9

Yard drain discharge 100,000,000 gal

Total discharge to Hold-Up Basin '100,000,000 gal-

Constituents to Bluegl'.l~ Pond Concentration i

Biocide 0.4 mg/l

Corrosion inhibitor- O.4-mg/l
_

Chlorine 5 1 mg/l

Fluorine 2.0 mg/l

- Sulfur (a)
Detergent 13 mg/l

Misc lab chemicals 18 mg/l

Uranium 17 mg/l

Metals (a)

Constituents ho Hold-Up Basin Annual Quantity-

Drain impurities ~(dirt) not estimated

(a) These values are very small and are not estimated at their
source. Plant effluents are monitored to confirm regulatory,

g _ limits are not exceeded.

L
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O- Table 3.3-6
Estimated Annual Gaseous Effluent

Gaseous Effluent Annual Quantity

Gaseous Effluent Vent Sys. disch 2.0E9 scf/yr
'

HVAC systems discharge 4.4E10 scf/yr

Total gaseous discharge 4.6E10 scf/yr

.

Constituents
Methanol-(a) 33 lbs

Perchlorethylene (a) 22 lbe

Acetone (a) 220 lbs

-Nitrogen 8.4E6 scf/yr

Hydrogen-fluoride < 14 lbs

Uranium'(in compounds) < 10 g

Combustion products: Trace

. Thermal waste 78,000,000 Btu /hr-

.(a) During centrifuge assembly only.
_ _
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Table 3.3-7!\v) Estimated Annual Non-Radiologica] Wastes

Waste Annual Quantity

3Resins 21 ft

3Silica gol <1 ft

Activated alumina 600 lbs

Oils 900 gal

Oil filters 100 lbs

Air filters 6500 lbs

. Activated carbon 50 lbs

Salt 5200 lbs

Scrap metal 4400 lbs

Trash 44,000 lbs

Solvents 20 gal

Miscellaneous wet solids 120 lbs

/ Sewage sludge 10,000 lbs
\ /

Laboratory chemicals 500 gal

Methanol (a) 33 lbs

Perchlorothylene (a) 22 lbs

g (a) During centrifuge assembly only.f

\)s
)

- _ _ _-_________ - __ - ______________________-______ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



/~'') Table 3.3-8
(j Estimated Annual Radiological Wastes

Uranium
Type Quantity Content

(lbs)
Activated Carbon 1500 lbs 120

Activated Alumina 350 lbs 4 !

Activated Sodium Fluoride (a) (a)
Ventilation Filters 1850 lbs 1

Demineralizer Resin (Vendor) 300 lbs ,

57 |
Waste Precipitate (Vendor) 1800 lbs |

_

Hydrocarbon Oil 25 gal Trace

Solvent (Recovery Sludge) 25 gal 11

Laboratory Chemicals 750 gal 110

Miscellaneous Trash 16,000 lba 22
,

Scrap Metal 290 lbs Trace
m

( )\ Fomblin Oil Recovery Sludge 55 lbs 1
'N

Decon System Abrasive Beads 600 lbs 6

TOTAL (rounded) 340

(a) No annual wastes. (The only application is in the
Contingency Dump System, which has no annual usage.),,,

V,

;

l

l

|
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0" Table 3.3-9
Estimated Non-Aqueous Liquid Effluent Before

Treatment or Discharge

__

Type Annual Resultant Waste
Quantity Waste Qty

Degreasing solvent 25 gals sludge 25 gals

Lab chemicals 750 gals Uranium (in 110 lbs
(radiological) precipitate)

Lab chemicals (non- 500 gals chemicals 500 gals
radiological)

Fomblin oil 80 gals sludge 55 lbs

The above resultant wastes are disposed of offsite, and are
included in Tables 3.3-7 or 3.3-8.

O

O
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i

O Table 3.3-10
Estimated' Aqueous Liquid Effluent Before Treatment or Dischargev

(Annual Basis)

Tank' Volume Contents Concentration
(gal) Avg Peak

(mg/1)

Citric acid 4,000 Citric acid 5.1E4 7.2E4
collection-
tanks Uranyl citrates 2.1E3' 1.5E4 ;

Metals 350 650

Decon effluent 8,500 Citric acid 0.03 0.06

Urany1' citrates 1.2E-3 1.3E-2

Metals 14 140

Laundry 70,000 Detergents 520 1600
effluent
monitor tanks Chlorine (from 49 150

bleach)
.

UO2F2 1.0 49

UF4 0.26 13

TSA-, effluent 46,000- Nitric. acid 6900 3.1E5
collection
tanks (ECTs) Uranyl nitrate 0.47 46

o Lab chemicals (a) (a)
Oil. Trace 31-

= Unit ECTs 37,000 UO2F2 1.3 46 *

The above-resultant wastes are disposed-of-offsite, and are
included in Table 3.3-8. They-are listed as " precipitate" and
"demineralizer resin",.both from vendor processes. The effluent
Orom which the wastes are extracted is discharged onsite, and is
included in Table 3.3-5. This effluent is listed.as " LWD
' discharge."

l

.

(a) Normally 50 gallons / year of dilute chemical solutions.
_

Actual chemical concentrations are low and are not estimated.

I

!-
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/~% 4.0 ENVIRONMENTAL EFFECTS OF SITE PREPARATION, PLANT
f, ) CONSTRUCTION, AND OPERATION

Environmental effects of site preparation, plant
construction and plant operation, both adverse and
beneficial, are discussed in this section. Measures taken to
reduce any undesirable effects of the total project are
described.
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.h 4.1 EFFECTS OF SITE PREPARATION AND PLANT CONSTRUCTIONV
This section discusses the effects of site preparation and
construction activities on land use and water use and the
consequences to both human and wildlife populations.

4.1.1 LAND USE

The LES enrichment facility site located in Claiborne
Parish, LA occupies a total area of 442 acres. Construction
activities, including permanent plant facilities and
temporary construction facilities, directly affect
approximately 70 acres of recently clearcut mixed regrowth
pine and hardwood forest land.

Aerial photographs from 1950 and 1955 (Figures 4.1-1 and
4.1-2) indicate that most of .the land was pasture during .

this period. Later aerial photograph (Figure 4.1-3, 1978)
indicates that the site is heavily wooded. Prior to LES
purchase of the site property, harvesting of the timber by
the previous owner was in progress and completed in July
1990 as evidenced by the aerial photographs taken in August
1990 (Figures 2.1-5 and 2.1-6).

Figure 4.1-4 indicates'the pre-construction topography in
the site area. The plot plan and site boundary of the

(\ permanent facilities are shown on. Figure 2.1-8. Figure 4.1-5
indicates the areas to be-cleared for construction
activities.

.

4;1.1.1 Schedule and Staffina Recuirements

Construction activities (site preparation) at the site are
schedulod to begin in February 1993 with_ pouring of the
first permanent concrete foundation starting in July 1993. A
highlighted schedule is shown in Table 4.1-1.

The estimated yearly' average nuuber of construction
employees at work on the LES enrichment facility during
construction is presented in Table 4.1-2. Commercial
operation of Unit 1 will begin while Units 2 and 3 are still
- under construction or in pre-operational testing. Therefore,-
there will'be operations personnel on site as well as
construction-personnel. The estimated number of operation
personnel.on site is also presented in Table 4.1-2. A peak.
construction force of-about 400 persons is anticipated
during 1995 and 1996. The peak and yearly averages include
all employees working at the site, including administrative,
supervisory, technical, and clerical personnel. The facility
will be staffed around the clock by operations personnel

O' 4.1-1

,
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once commercial operation begins since the facility will
operate 24 hours a day.

During early construction stages of the project, the work
force is expected to consist primarily of structural crafts
with a transition to predominantly mechanical and electrical
crafts in the later stages. The majority of craft workers
to be employed at the site are from the surrounding
communities and area. LES' construction experience
indicates that about 85 percent of the workforce for this
project will commute from the neighboring communities; and
10 percent will move to the area from within the state with
the remaining 5 percent will come from out-of-state
locations (Reference 1).

4.1.1.2 Access Roads

The portion of existing Parish Road 39 that enters the site
from Louisiana Route 9 on the north side will be used for
truck and automobile traffic for all phases of construction
and facility operation. Use of this section of Road 39
ratner than the section to the south of the site will reduce
the impact of vehicular traffic to neighbors of the facility
on Parish Road 39. Construction materials are to arrive at
the site by truck. Traffic problems are to be reduced by
providing parking and unloading points for commercial
carriers off the public roads and access roads. Onsite
parking is provided for construction workers and visitors.
Station construction is expected to cause some increase in

| traffic on local roads. The 1988 and 1989 traffic count
figures for Louisiana Route 9 between Homer and Summerfield
are 1660 and 1809 vehicles per day, respectively (Reference
2). It is anticipated there will be 200-300 private
vehicles accessing the site daily during the period of peak
construction activities. This increase in traffic for short
periods each day should not cause major delays to local
traffic (Reference 1). The Louisiana Department of
Transportation will be consulted before the start of
construction concerning the effects of construction traffic

| on the local roads.

4.1.1.3 Facility Construction

Facility construction is scheduled to commence with site
preparation in February 1993. Construction methods and
procedures are aimed at minimizing the impact on the area
environment.

When the site area is prepared for construction, only the
minimum amount of additional necessary clearing is done.

4.1-2
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Those areas in the site vicinity that may be cleared of all
vegetation are shown on Figure 4.1-5. Excavation, filling,
and spoiling are done only.within the cleared areas. Areas
not needed for the permanent plant facilities are restored
by suitable landscaping to blend with the natural terrain.
Seeding and restoration planting are done as soon after
construction as possible.

During construction, efforts are made to minimize the
,

environmental impact. Erosion, sedimentation, dust, smoke,
noise, unsightly landscape, and waste disposal are
controlled to practical levels and permissible limits, where
such limits are specified by regulatory authorities. In the-
absence of_such regulations, LES abides by dictates of good
citizenship.

,

The term " Dictates of good citizenshipa is simply a common
sense term that means those policies and procedures that
society _ abides by in everyday living. They are- not laws LES
is required to abide by, instead, they are everyday actions
that any' good citizen and neighbor would practice to keep
his or her home or business clean and neat as conditions
will allow while not being a nuisance to themselves or
neighbors.

Good drainage, dry weather wetting, and the paving of the'
_

~') most heavily traveled roads reduces the dust generated by/
(_) vehicular traffic. Bare areas are provided with a ground

cover wherever and whenever practicable.

Erosion in the construction area and the resulting
sedimentation is controlled by providing piped drainage
systems, intercept and berm ditches, and ground covers where
necessary to control the flow of surface water. Spoiled
materials are deposited in a controlled manner such-that
high water or surface runoff do not transport materials to
adjacent water ways.

Excessive and objectionable construction noises are reduced
to acceptable levels.- Contractor's and Company's motor
powered equipment are equipped with noise reducing equipment
and are maintained in good order. Tree lined fringes, left
around most of the construction area for visual pollution
abatement, contribute to noise reduction.

Care is taken to control smoke and-other undesirabic
emissions to the atmosphere during construction.
Combustible debris generated by station construction will be
burned under provisions of permits issued by state and local
authorities. If permits are not made available, materials
will be buried in a spoiled fill area. LES adheres tozair
pollution control regulations applicable to claiborne Parish

|
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and the State of Louisiana, as they relate to open burning
and the operation of certain fuel-burning equipment.
permits and operating certificates are applied for as
required. All reasonable precautions are taken to prevent
accidental fires on the construction site and brush or
forest fires on adjacent lands.

Wastes, such as chemicals, fuels, lubricants, bitumens, and
raw sewage, are not deposited onto the natural watershed
where surface runoff can transport these materials off site.
Waste products will be handled in accordance with state and
local laws. A sewage treatment facility, which will meet
the standards required by these laws, will be on site.
Bitumens, such as asphalt waste, are the responsibilities of
the supplier and are not disposed of on the construction
site. A spill control program in case fuels are
inadvertently spilled will be implemented. Solid
construction waste, such as foliage, packing materials,
rags, scrap iron, etc., is either buried or transported off
site to an approved landfill.

Construction buildings, storage and maintenance areas, and
parking areas are maintained in a neat manner to improve the
construction plant appearance. Construction yards,
construction substations, employee and office parking areas,
and construction office are temporary and are suitably
landscaped to blend with the natural and developed
landscape.

The permanent fire protection system is installed as soon as
excavation and backfill operations permit and is maintained
during the remainder of the construction program.

The final construction activities scheduled at the LES Site
are to be the removal of construction facilities and the
final grading and landscaping of the station site.

_

4.1.1.4 Effects on Terrain

Construction activities are not expected to have any adverse
effects on the terrain outside the construction area.
Effects on the terrain are to be confined to the project
area where construction activities are to include: clearing,
grubbing, excavation, filling, grading, stock-piling, and
building. These alterations are not expected to cause any
permanent adverse effects.

The anticipated effect of clearing operations on the terrain
is the short term increase in potential soil erosion, which
will be mitigated by proper construction techniques.
Erosion control measures will be implemented as necessary.
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/'} Berms and dikes are constructed as necessary. Interceptor
( ,/ ditches are built to-protect side hill cuts. Cleared areas,

cuts, and fills are seeded as soon as possible. Sheet
piling and bagging are used to control erosion as needed.
Fugitive dust is controlled by use of watering and natural
windbreaks. All-drainage from the construction area will be
into the Hold-up Basin (See Figure 3.1-2) which will reduce
sediment transport off site.

A secondary effect of the clearing operations on the terrain
is a reduction in natural aesthetic quality. However, as
much-of the site as practicable is to be cleaned up and
landscaped with appropriate grasses, shrubs, and trees after
construction.

The earthwork volumes to be moved (cut and fill), shown in
Table 4.1-3, are the best available estimates at the time of
application._ Duo to plant facility layout changes, further
refinement will optimize necessary earthwork to minimize
spoil. materials.

4.1.1.5 Effects on Vecetation and Wildlife

As part of the construction of the LES facility, vegetation
]''} in the immediate facility area is to be completely cleared.
\_/ This will result in the loss of the use of approximately 70

acres of the 442 acre site for the lifetime of the plant.
Of these 70 acres, approximately 50 acres are recently.
(within the last year) harvested upland mixed pine / hardwood
forest, 14 acres are upland pine forest, and 6 acres are
upland mixed pine / hardwood forest harvested 5 to 10 years
ago (see Section 2.7.1 and Figure 2.7-1). Construction of
the Hold-Up Basin Will result in the loss of use of
approximately 3 additional acres of recently harvested
upland mixed pine /harowood forest. Commercially important
timber species that will be lost from these habitats as a
-result of plant and Hold-Up Basin construction include
loblolly pine,-southern red oak, red maple,'and sweetgum.

Impacts on the plant community are expected to be limited to
the loss of vegetation in the immediate construction area.
Dust generation during clearing and construction will be
controlled and, therefore, is not likely to interfere (by.
covering leaf surfaces) significantly-with photosynthesis in
adjacent vegetation.. No herbicides, growth retardants, or
sprays are to be used in clearing operations. No threatened
or endangered plants are known to occur in the general
vicinity of the proposed facility.
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Clearing and construction will result in the displacement of
terrestrial wildlife species inhabiting the 70 acres of ||upland forest habitats on which the facility and Hold-Up_

Basin will be constructed. The number of individuhls from
~

any given species that is displaced as a result of
construction will vary along with species-specific habitat
requirements and population densities (see Section 2.7.2 for
this information).
For example, eastern cottontail, which are likely to inhabit
the 51 acres of recently harvested upland mixed
pine / hardwood forest to be completely cleared during plant
and Hold-Up Basin construction, can reach densities of
between 1 and 8 animals / acre. Therefore, between 51 and 408
cottontail could be displaced as a result of facility
construction. The actual number of cottontails that could
be displaced is most likely toward the lower end of this
range given that favorable cottontail habitat was only_

recently created in the proposed construction area as a
result of timbering in 1990; therefore, high population
densities are not yet likely. Striped skunk, which could
inhabit the entire 70-acre area to be cleared, can reach
densities of 1 skunk /10 acres. Therefore, 7 skunk could be
displaced as a result of facility construction. Similarly,
assuming a carrying capacity of 1 whitetail deer per 50
acres for northwest Louisiana forests (Reference 3),
approximately 1 deer could be displaced as a result of
facility and Hold-Up Basin construction. (Cottontail and
deer were selected as important wildlife species for the
proposed site. See Section 2.7.2)

A variety of edge and scrub-shrub associated bird species,
such as rufous-sided towhee, song sparrow, and American
goldfinch also will be displaced. _other species which are
distributed in more mature forest stands (e.g., gray
squirrels), in forest interiors (e.g., hairy woodpecker,
yellow-billed cuckoo, and red-eyed virco), in bottomlands
and along drainage ways (e.g., raccoon, cotton mouse, upland
chorus frog), or in ponds and lakes (e.g., beaver, wood
duck, bullfrog) will not be impacted directly by the loss of
70 acres of upland forest habitat. No threatened or
endangered wildlife species are known or expected to use the
site.

The displacement of wildlife species from the 70 acre
facility and Hold-Up Basin is not likely to impact the
wildlife community of the proposed site as a whole or that
of the surrounding area. The forest habitats displaced as a
result of clearing and construction are prevalent in other
portions of the site as well as in the surrounding areas,
and therefore, wildlife that have been displaced from the
facility area can disperse to suitable habitats on the CEC
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( ) property or in the surrounding area. This could result in
\_/ slight increases in wildlife population densities or

wildlife dispersion in areas immediately adjacent to the
facility site, but such increases are unlikely to be
significant or long-term given the size of the lost habitat
relative to that of the available habitat in the surrounding
area.

The construction of the facility also could result in the
destruction of individuals of smaller wildlife species, such
as five-lined skink, ground skink, six-lined racerunner, and
least shrew, which are less visible and which could be
caught under operating machinery or under excavated or
graded material. Additionally, increased traffic on Parish
Road 39 during construction could result in an increased
lors of wildlife, particularly of smaller species. For
example, Nicholoson (Reference 4) found that vehicular
traffic had a detrimental effect on tortoise populations
near roads, presumably due in part to increased traffic
deaths. Similarly, wildlife populations near Parish Road 39
could be negatively impacted as a result of increased
vehicle traffic. However, construction or traffic-related
losses are unlikely to significantly impact the wildlife
populations of the entire site or the surrounding area given
that the size of the populations in these other areas is
likely to be large relative to the number of individuals.g

| ) lost as a direct result of construction or increased
\/ traffic.

Increased traffic and human activity during construction
also could disrupt the movements of some wildlife species in
the area. Further, increased noise could affect intra- and.

inter-species interactions by masking vocalizations
necessary for rearing of young or for predator detection or
defense. Although it is possible that some species could
suffer long-term impacts from these types of disturbances,
most are likely to be affected only temporarily during the
three-year construction period.

4.1.1.6 Effects on Human Activities
The major impact of facility construction on human
activities is expected to be a result of the influx of labor
into the area on a daily or semi-permanent basis.

The bulk of the labor force is expected to come from
Claiborne Parish and the surrounding parishes. An increase
in vehicular traffic is expected. There is expected to be an
expansion of small business in the area.

I')
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The expected benefits derived by the local populace from
construction of the station outweigh the usual minor
inconveniences associated with that construction, or
construction of any large industry.

Temporary external costs of building the facility are as
follows:

4.1.1.6.1 Noises

Environmental effects of excessive noise levels include
induced hearing loss and annoyance to inhabitants of the
area. It is highly unlikely that either of these will occur
during construction of the CEC. The reasor.s for this are as
follows:

a. Based on measurements at other construction sites, it
is expected that the overall noise levels during
construction at the LES property boundary will be in the 45-
73 db(A) range. This will occur during the period of site
excavation when large earth moving equipment is in
operation.

Transmission of noise is affected by wind direction and
velocity, topography, building and natural screening such as
trees. While no absolute value can be predicted for each
location and physical and meteorological conditions, about &
63 db(A) could be expected at a point on a clear line of W
sight at a distance of 2500 feet from the source of the
noise. This value would be reduced if a clear line of sight
did not exist.

An observer in the site vicinity would probably detect total
levels of 45 to 73 db(A), but these noise levels will not
cause physical damage,

b. The annoyance factor varies widely with individuals and
the degree of acceptability by inhabitants near the boundary
is quite difficult to establish.

critoria that consider average public reaction to varying
noise levels have been developed. When used as a basis for
determining the reaction to anticipated levels, these
criteria indicate no widespread complaints at daytime levels
-during the construction period. Noise levels during
operation are expected to be much lower at the LES property
boundary. When subjected to the same criteria, no adverse
public reaction would be anticipated.

4.1-8
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() 4.1.1.6.2 Community Services and Facilities

Based on experience, only about 15 percent of the
construction work force (60 people) are expected to move
into the vicinity as new residents. This increase due to
construction activities will be temporary and is not
expected to affect the normal year to year attendance
variations in the local schools.

The housing market in Claiborne Parish is in a depressed
state with many properties-for sale. The relatively small
influx caused by the-CEC is not anticipated to burden or
cause inflation to the real estate market.

The hospital closest to the site, located in Homer,
Louisiana, will be affected slightly. This hospital will be
used for obtaining emergency medical treatment for the
construction workers when necessary. The building of
additional hospitals in the vicinity will not be necessary.
Minor illnesses or accidents will be treated at the onsite
First Aid Station.

The development of new fire departments or police
departments will not be needed, since.LES will be equipped
with-its own Fire Protection System and Security Force.

() 4.1.1.6.3 Traffic

The construction of the facility will cause some increase in
vehicular traffic on the local roads. LES plans to discuss
the effects of the increase in traffic on existing local
roads withLthe Louisiana. Department of Transportation to
determine'if any-modifications are necessary. Suitable-

access-roads will be built in the' construction area to
accommodate construction traffic. Onsite parking will be
provided for the construction force.

4.1.2 WATER USE.

Site preparation:and plant construction may potentially
-effect both surface water and shallow groundwater near the
facility.|The potential effects on surface water and
-groundwater are addressed separately in this section.

14.1.2.1 Effects'an Surface Water

The two primary effects of site. preparation and plant
construction are siltation of surface water bodies and
volume' changes associated with altering the drainage areas.

O
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4.1.2.1.1 Siltation i

The impact of siltation on existing water bodies will be
minimal due to the implementation of an erosion control
plan. The erosion control plan includes the construction of
a Hold-up Basin southwest of the facility, just upstream
from Bluegill Pond. During the facility construction period,
all yard drainage will be routed to the Basin. The Hold-up
Basin will be constructed having an initial capacity of |
approximately 38 acro-ft. During the construction period, !

approximately 11 acre-feet of sediment is expected to be I
captured in the Hold-up Basin. The outlet works for the i

Hold-up Basin is designed to limit the discharge velocity in
order to achieve acceptable settling efficiency.

In addition to the Hold-up Basin, soil erosion and transport
is expected to be controlled and minimized during
construction by such measures as: incremental clearing,
external and internal water diversions, water breaks to
divert runoff to stabilized areas, temporary grassing and
permanent grassing. Mobilized sediment will be contained by
silt fences and sediment traps.

4.1.2.1.2 Potential Effect on Lake Avalyn

Construction of the CEC facility may potentially impact Lake
Avalyn since a portion of the drainage basin area will be
altered by the facility. An analysis was performed to
investigate the impact of altering the drainage basin. The
analysis assumes that the altered area (approximately 37
acres) will not facilitate groundwater recharge and that all
runoff from this area will be collected and discharged into
the-Hold-up Basin. The simplified analysis conducted used
data from Geraghty et al. (Reference 7). Plate 21 in
Goraghty et al. (Reference 7), shows that the average annual
surface-water runoff for northern Louisiana is between 15
and 20 inches (the-artlycio assumcs the runoff is 17 inches
(1. 4 f t) ) . Average annual surface water runoff is
representative of stream flow at the outlet of the drainage
basin. This runoff value includes outflow of groundwater as
well as surface water runoff. The surface water flow would
be representative of flow at an outlet of a drainage basin
as it is unaffected by artificial storage conditions such as
the lake. Therefore, this analysis initially assumes that
the lake itself is not present. Annual surface water runoff
is presented below for both the current drainage basin of
Lake Avalyn and for the modified drainage basin area
(current area minus the portion of the drainage basin to be
covered by the facility) based on current construction
plans. The annual runoff is determined by multiplying the
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o't drainage basin areas by the average annual surface water
' runoff (1.4 ft). *

Annual Runoff - Current Drainace Basin Area

7.3 x 10 ft26 7x 1.4 ft = 1.0 x 10 ft3

Annual Runoff - Modified Orainace Basin Area

5.8 x 10 ft26 x 1.4 f t = 8. 2 x 10' f t3

The decrease in the amount of annual surface water runoff _

3from the Lake Avalyn drainage basin is 1.8 x 106 ft , or
nearly 20% of the surface water runoff under baseline
conditions. A bathymetric survey of Lake Avalyn, conducted
during the baseline site. investigation, estimated-the total

6 3volume of Lake Avalyn to be approximately 4.0 x 10 ft.
Therefore it is estimated that, on an annual average basis,
a volume of water equal to approximately one-half of the
total lake' volume will not be available for recharge to the
lake.

Under baseline conditions, this analysis indicates that the
7 3average annual surface water discharge is 1 x 10 ft, or -

30.32 .f t /sec. -Because during two of the site visits this
discharge was exceeded, it is likely that during some

i,
.

periods of the year there is an excess of water discharging
' through the Lake Avalyn drainage basin. However, during the

summer.there may be a deficit of water and the shoreline may
recede, although the extremes in seasonal variation in the
water level of Lake Avalyn have not been defined due to the
short period of observation. Results of the bathymetric
survey indicate that the lake bottom is sloped most
. gradually at the southernmost tip as well as along the
central location of the lake. Therefore, it is likely that
any drop in the water level of the lake would be observed in
-these areas first.

The chemistry-of the lake may be affected following plant
construction because less water will be available for
~ flushing. Therefore some areas of the lake may become less
well-mixed, potentially affecting the stratification or
trophic-state of the lake.

An assumption in the above analysis is that the entire area
evaluated has similar characteristics such as soil type and
vegetation. However, a review of the Soil conservation
Survey for the CEC site indicates that the site is underlain
by'different soil types which exhibit different soil
properties. This adds some uncertainty to the above
evaluation. Most of the area where the facility is to be
constructed is underlain by Wolfpen loamy sand (Reference

-
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8). This soil type is reported to have a high infiltration
rate (low runoff pot 3ntial) and a permeability of 6 to 20

| in/hr-in the upper 26 inches of the soil, decreasing to 0.6
to 2 in/hr in the deeper 26 to 78 inches of the soil
profile. In contrast, th0 soil closer to the shoreline of
Lake Avalyn is Sacul very !ine sandy loam. This soil has a
slow infiltration rate and permeabilities ranging from 0.06
to 2 in/hr over 65-inch depth (Reference 8). Construction of
the facility will result in grading much of this area and
will disturb the more permeable soils on the site, where
groundwater recharge is most likely greatest. Therefore the
construction will have a greater effect on decreasing the
groundwater contribution to Lake Avalyn. The analysis
described in this section may be an underestimation of the
decrease of watok available to Lake Avalyn.

As will be shown in Section 4.1.2.2, a potential.effect of
facility construction on the shallow groundwater may be a
shift in the current drainage divide to the east (into the
Lake Avalyn drainage basin). This shift will serve to
further reduce the groundwater baseflow contribution to Lake
Avalyn.

The degree of the effect of the decrease in the area of the
drainage basin of Lake Avalyn due to construction of the CEC
facility cannot be quantified at this time. However, it is
anticipated that the effects will bc negligible when
compared to the overall seasonal variation in water level
and water chemistry under natural conditions. Pre-
operational nonitoring will include quarterly measurements
on the water level and watar chemistry of Lake Avalyn to
establish a data base by which to compare similar
measurements once facility construction begins.

4.1.2.1.3 Potential Effect on Bluegill Pond

Construction of the CEC facility will impact Bluegill Pond
in several ways. As with the potential impact on Lake
Avalyn, the drainage basin area for Bluegill Pond will be
decreased because a portion of the drainage basin area will
be covered by the facility. Additionally, treated effluent
will be discharged into Bluegill Pond,.and overflow from the
Hold-up Basin will also flow into Bluegill Pond.

An analysis similar to the one discussed in Section
4.1.2.1.2 was conducted to estimate the decrease in the
amount of annual surface water runoff to Bluegill Pond.
Given a natural drainage basin area of 2.8 x 10 ft36 and a
modified drainage basin area following construction of 2.0 x

6 310 f t , the decrease in the average annual surface water
6 3runoff is nearly 1.2 x 10 ft or nearly 364 of the surface
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j water runoff under baseline conditions. The estimated .

5 3volume of Bluegill Pond is 7.4 x 10 ft ; thus on an annual-,

basis, water equal to approximately 1.5 times 'che volume of
the lake will not be available for natural recharge to the'-

Inke due to the presence of the facility.

However, the construction of the facility will create
.

,

additional-sources of water for Bluegill Pond. 7t has been
5 3reported that 3.million gallons (4 x 10 ft ) of treated

effluent will be discharged into the pond each year. An
additional source of water to Bluegill Pond will be created
by the Hold-up Basin that is used for sediment control and
collection of rainwater runoff. Overflow from the Hold-up
Basin will discharge into Bluegill Pond 'and as discussed in
Section 4.1.2.2, mounding of the shallow water table will
occur beneath and in the vicinity of Bluegill Pond,-most
likely causing additional groundwater to supply beseflow to
Bluegill Pond. Therefore, although the natural drainage
basin area.to Bluegill Pond w'ill be decreased due to the

'

presence of the facility, the storm water from the site e.rea
will ultimately be discharged into Bluegill Pond. Based on

-

the above discussion, Bluegill Pond should not experience a
noticeable change in water volume other than volume change
associated with seasonal variations.

,

4.1.2.2 Effects of Site Prenaration and Plant,
* Construction on Groundwater

! The facility will cover approximately 70 at:res and is
centrally located'on the site. The developed portion of the
property is the topographic high of the trree-onsite

,

drainage basins and the groundwater divido on the p?operty
runsibeneath this area. Much of this area consists of-
Wolfpen-loamy sand which was described-by Kilpatrick and

| Henry--(Reference 8) as having a high: infiltration rate
(i.e., low runoff potential). In contrast, soils covering-

most of the remainder of the property are classified as
having slow infiltration rates wnich woi;1d resalt in more
runoff and less recharge to the groundwater. Additionally,
because this area.has relatively littlo topographic relief,
infiltration of storm water in this area is further
enhanced. Due to these-factors,'it is expected that this
area currently contributes-a majority of the recharge to

L groundwater in all three of the onsita drainage basins.

While some large portions-of the 70-acre facility will be
permeable to infiltrating storm water, .:ost of these areas

~

i
will be constructed with catchment systems Meoigned to

L capture this water and hence reduce groundwater recharge.
This water will be routed to the Hold-Up Basia along with
captured water from impermeable areas. The Hold-Up BasinO

*
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will be located upstream from Bluegill Pond in the southwest
;

drainage basin of the property. '

Under these conditions of reduced groundwater recharge in
the area to be occupied by the CEC, it is likely that the
shallow groundwater flow regime beneath the property will be
altered. Due to the significant reduction in recharge, it is
hypothesized that shallow onsite groundwater levels beneath
the facility will decline and the groundwater divide will

i

shift in the direction of lowest gradient (i.e., to the east
and southeast). This decline in water levels is likely to

|result in a reduction of the groundwater contribution to
both Lake Avalyn and Blueqill Fond.

|

An additional alteration to thE she' low water table beneath
the site l'ill result from the Hold-Uj Basin. Because the
Hold-up Basin will not be lined, it is likely that when the l

,

Hold-up Basin contains water su an elevation above the
elevation of the shallow groundwater, groundwater mounding
(localized recharge) will occur beneath it. Although this
could be expected to contribute to water levels in Bluegill
Pond, its impact would likely be minimal.

bhile the CEC facility is expected to alter the onsite i

shallow groundwr,ter regime, these effects are likely to be
llimited to the onsite drainage basins and ac? not expected 1

to-extend beyond the boundaries of the property to any |significant degree.
|

As discussed in Section 2.5.2.3.1, the elevation of the
shallow groundwater beneath the site generally follows the
surface topography and it is likely that during much of the
year shallow groundwater discharges to surface water bodies.
Because surface water bodies are located prior to and along
the eastern, southwestern, and northwestern property
boundaries,-the effect of the reduced recharge to the
groundwater is not likely to extend beyond these discharge
points. However, a slight decrease in the elevation of the
water table may be observed along the north-northeast, west
central and south-southeast property boundaries where
streams are not present. Effects in these directions are
expected to diminish with increased distance from the
facility. The reduction in recharge on the property does not
have the potential to adversely impact domestic production
of groundwater from shallow wells in the vicinity of the
site due to their location and depth with respect to the iEC
facility.

The withdrawal of groundwater from the Sparta Aquifer by the
CEC facility was evaluated in Section 2.5.2.4. Using
conservative assumptions it was determined that continuoui;
withdrawal of groundwater at a rate of 50 gallons per ninute
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('') (gpm) would result in a 4.3 foot decrease in the
\s /L potentiometric surface of the Sparta beneath the southern

property boundary, and less than 25%, or 3 feet, of the
total drawdown observed at the closest neighboring well in
the Sparta Aquifer (central claiborne Water System Wall #4).
However, over the time period evaluated (30 years)
additional declines of 10 to 30 feet are likely to be
observed in the potentiometric head of the Sparta in the

^
vicinity of the facility due to large regional pumping,

- centers in northern Louisiana and southern Arkansas.

Therefore, the effects of groundwater withdrawal from the
Sparta-Aquifer by the facility are expected to be negligible
when compared to the effects due to large regional
withdrawals.

4.1.2.3 Effects on Acuatic Life

Clearing and grading during construction of the CEC facility
could result in increases in erosion and sediment transport
to Bluegil:- Pond, Lake Avalyn, and the small streams that
dral'., the site. However, an erosion control plcn will be
developed and implemented prior to clearing activities
associated with construction of the facility. Therefore,
the amount of soil that is transported from'the construction
site is likely to be minimal. Slight increases in turbidity|

<

s_) and siltation potentially associated with any minimal
erosion are unlikely~to impact aquatic life in receivingi

waters, although high levels of turbidity and siltation can
affect growth, reproduction, and survival of aquatic

-

,

species.

The excavation of the Hold-Up easin will result in the
creation of 3 acres of new su2 face water habitat just north-

-

of Bluegill Pond. Because the Hold-Up Basin will be closed
from all natural surface water. systems at the site (i.e., it
will not receive surface water inputs from these' natural
systems), aquatic life present in:onsite surface water will
_not disperse to the Hold-Up Basin. Consequently, the
aquatic _ life in the Hold-Up Basin will most likely be
limited to mobile species, such as insects and amphibians,
which live and/or bread in surface water. Some small 2

invertebrate species (such as amphipods and decapods)
currently present in other oncite surface waters could oe
transported'to the Hold-Up Basin if eggs of these. species
adhered to wildlife-(e.g.,-frogs, birds) and were deposited-
in the Hold-Up Basin. Zooplankton and phytoplankton could
be similarly transported to the Hold-Up Basin.

!

l
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4.1.2.4 Effects on Terrestrial Vecetation and Wildlife

O
Water use by terrestriel wildlife and plants is not likely
to be impacted by construction of the CEC facility. The
availability of surface water, which is used by somo ;

wildlifo ,pecies as a source of drinking water, will not bc |
effected by site construction, and any small increases in ;
surface water turbidity associated with construction is '

unlikely to affect surface water use by tortestrial
wildlife. As noted in C : tion 4.1. 2. 2, the local water I

table is likely to dect ..e beneath the facility and the
groundwater divide will shift to the east and southeast as a
result of facility construction, flowever it is unlikely that
the elevation of the water table in discharge areas (e.g.,
streans, lakes and wotlands) will be affected by those

j
changes and an impact on vogotation in these arcos is not -

anticipated. Croation of the flold-Up Basin will result in en
additional drinking water source for terrestrial wildlife
species and additional breeding habitat for some amphibiar. ,

species. Ilowever, under baseline conditions, neither of l

these resources is in short supply on the CEC site.

O

.

4.1-16



REFERENCES (4.1)

1. Michael, J.R., Telephone conversation with Dr. James
Robert Michael, Louisiana Technical University,
Rusi -n, La. , November 2, 1990.

2. Pearson, H.R. , Louisiara Department of
Transportation and Develophant, Shreveport,
Louisiana. Letter to Duke Engineering, November 2,
1990.

3. St. Amant, L.S., Louisiana Wildlife Inventory and
Hanagement Plan. pittman-Robertson Section, Fish
and Game' Division, Louisiana Wild Life and Fisheries ,

Commission, 1959.

? 4. Nicholson, L., The effects of roads on desert
tv.coise populations. Proc. Symp., the Desert
Tortoise Council, 1978, pp. 127-129.

5. _ Anderson, S.H., Changes in forest bird species
composition caused-by transmission-line corridor
cuts. American Birds, 1979, 33:3-6.

6. Stahlecker, D.W., Effect of a new transmission line
on' wintering prairie raptors. Condor, 1978, 80:444-
446.'

7. Geraghty, et al., Water Atlas of the United States. I

Water Information Center, Inc., Water _Research
Building, Manhasset Isle, Port Washington, NY, 1973.

8. Kilp+A rick, W.W. and Henry, C. , Soil Survey of i

claiborne Parish, Louisiana. Soil Conservation .
Service, U.S. Department of Agriculture, May 1989.

9. Sagendorf, J.F. , A Program for Evaluating
Atmospheric Dispersion from a Nuclear Power Station,
NOAA Technical Memorandum ERL ARL-42, NOAA
Environmental Research Laboratories, May 1974.

10._ |U.S. Nuclear Regulatory Commission, Regulatory Guide
3.25,. Standard Format and Content of Safety Analysis ;

Reports for Uranium Enrichment-Facilities, U.S.
Atomic Energy Commission, December 1974.

11. U.S. Nuclear Regulatory, Commission, Regulatory Guide
1.111, Methods for Estimating Atmospheric Transport
and Diffusion of Gaseous Effluents in Routine
Releases fron Light-Water-coolod Reactors, Revised
July 1977.

() 12. U.S. Environmental Protection Agency, Industrial
Source Complex (ISC) Dispersion Model User's Guide -

i

._ _o



_ _ _ _ . - - . .

2nd Ed (Revised), Office of Air Quality Planning and
Standards, Research Triangle Park, NC, December
1987.

13. Slade, D.M., ed. Beteoroloav and Atomic Energy, U.S.
Atomic Energy Commission, Division of Technical
Information, July 1968.

14. National Oceanic and Atmospheric Administration
( NO AA) , Local climatological Data Annual Summary
sith comparative Data for Shreveport, Louisiana,
ISSN 0198-2338, 1988.

.

%

It

.

.

O



. _ --_ . _ _ . _ _ . _ . . . . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ --____ _ _ _ _ _ __.-_ _ _ _ _ . _ _ __ _ _ _
_

i Table 4.1-1
CEC construction & onoration Schedules

!
l

Plant Plant Plant
'

IIIM Unit i Unit 2 Unit 3

Receive Construction / 2/93 2/93 2/93
operation Permit'

Break Ground 2/93 2/93 2/93

Start Concrete 7/93 7/93 7/93
Toundation

Receive Centrifuge 7/94 3/95 12/95
Machine Parts

Start Installation of 4/95 12/95 9/96
Centrifuge Machines

Receipt of UF6 8/95 4/96 1/97

Production begins as 9/96 6/96 3/97
cascades are brought
on-line individually

() Commercial operation 7/96 4/97 12/97
at Full Production Output

.

:
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O

Average Construction Average Operation
Year Employment Cmployment

1993 50 40
4 1994 200 100

1995 400 180

1996 400 180
1997 100 100
1998 0 180

CLA! BORNE ENRICHMENT CENTER

Construction / Operation
Monpower Requirements

!Table 4.1 -2

!
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Earthwork Volumes

i
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I
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l-

i
Facility Yard (controlled Arca) 400,305 cubic yards fill

405,749 cubic yards
'

i excavation
i

!

j Hold-Up Basin 28,000 cubic yards fill
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4.2 EFFECTS OF PLANT OPERATION

This section describes the effects of plant operation on the
environment surrounding the CEC facility.

4.2.1 EFFECTS OF IONIZING RADIATION

Radionuclides in the environment can be divided into four groups
according to their origin: 1) nuclides that existed or were
created during the formation of the earth and have a sufficiently
long half-life to be detected today; 2) nuclides created by the
decay of the primordial radionuclides; 3) nuclides continually
produced by natural processes other than the decay of the
primordial nuclides; and 4) nuclides produced during human
activities. The identities and activity levels of these
radionuclides can vary extensively around the world, with
variations seen between areas in close proximity. The first
three groups constitute the major source of radiation exposure to
people (References 1,2,3,4). The extent of radionuclides and'
radiation levels in any.given area can be influenced by such
factors as geology, precipitation, runoff, disturbances of the
topsoil layer, solar activity, barometric pressure, and a host of
other variables. Exposure to natural background radiation and
radioactivity in the United States varies over a range from 100
to 250 mrem per year whole body dose equivalent, depending on the
geographic region or locale.

) Technological developments have added to the radiation dose
received (primarily medical exposures) and to the inventory of
radioactive materials, both atmospherically and terrestrially
(primarily fallout). It is important that the added radioactive
materials due to technological developments be monitored and
limited. In order to assess the Claiborne Parish, Louisiana,
site conditions prior to initiation of the preoperational
radiological environmental monitoring program, an assortment of
samples were taken within the site boundaries. A summary of the
sample types, locations, and data obtained from the analyses is
presented in a section 6.1.5.1.

Because public confidence in the safety of the facility is of
paramount importance, the radiological environmental monitoring
programs have been designed to provide comprehensive data to
demont,trate that the facility.is not adversely impacting the
environment. Strategies have been developed to determine the
most appropriate form of sampling for the specific media that,

will be identified in Sections 6.1.5 and 6.2.1.
To estimate the effective committed dose equivalents by releases
to plant environs,- comparisons will be performed between the
actual and maximum allowable releases. This information will
permit proper appraisal of the radiological impact of plant

4.2-1
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operation. The comparative analyses for both liquid and gaseous
pathways will use limits obtained from the Code of rederal
Regulations, Title 10, Part 20 (Reference 5), projected release
data, and enrichment plant specifications. The comparisons will
yield data that will demonstrate sufficient protection to the
general public, even when releases of radioactive materials are
assumed. Calculated doses will be shown to have little
statistical significance. A program for monitoring appropriate
pathways will be presented, which will ensure that the
radiological impact of the facility remains negligible.

A discussion of important exposure pathways, dose calculations,
and radiological environmental monitoring is presented in the
following sections.

4.2.1.1 Licuid Effluents

A discussion of the liquid pathway and its associated variables
is presented in the following text. Estimates of dose and
assumptions used are also calculated and shown.

4.2.1.1.1 Critical Nuclide

Liquid offluents are expected to be a secondary mode of dose to
the public and are anticipated to contain minute quantities of
uranium compounds and uranium daughter products. Since the half-
life of uranium is quite long, resulting in very limited
production of daughter nuclides, the focus of liquid pathway
sampling will be on uranium, of which uranium-238 is by far the
most abundant isotope, and its interaction with the environment.
Uranium-235 and uranium-234 are also expected to be present in
effluents and will be quantified as well. Daughter products are
expected to be present in plant effluents and these radionuclides
will be quantified as they are detected. Calculations indicate
that secular equilibrium will be reached with the first uranium-
238 daughter (thorium-234) after approximately 250 days of
release into the environment. This is followed by transient
equilibrium between thorium-234 and its daughter protactinium-234
which decays to uranium-234 (half-life of 244,500 years) which
will eventually decay to thorium-230 .: half-life of 77000 years).
Calculations also indicate that an uverall equilibrium of

uraniun-238 throur'_ .anium-234 decay chain is reached afterapproxinately 840 c Overall equilibrium of the uranium-235.

through actinium-22, chain is achieved after approximately 39
days.

Routine releases from the facility will contain minuto activities
of uranium-238, uranium-235, uranium-234 and their daughter
products - all of which are expected to have an insignificant
impact on the environment. This is substantiated by literature
(Reference 3) that asserts that bioaccumulation of uranium

4.2-2
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,

/"'T nuclides is considered to be very small (factor approximately
\j equals one) in the literature surveyed (Reference 3).

Additionally, the same literature states that in more eutrophic
environments, such as that found in the claiborne Parish region, l

the bicaccumulation factor is even less than that found in non- |

eutrophic regions.

4.2.1.1.2 Liquid Pathway

The liquid pathway encompasses sample types such as ground water,
surface water, and sediment which are described in subsequent
sections and shown in Figure 4.2-1. Virtually no transport of
uranium through soils is expected as determined by research
(References 6 and 7) which shows that the ground water pathway .
of little or no radiological significance.

1

Surface and drinking water can be affected as the diluted
effluent la transported to surface, streams and lakes. Organisms .

dwelling in these aquatic environments will come in contact with
the effluents that may or may not contain uranium. Since
literatura has documented that bioaccumulation values for uranium

i are near unity, the concentration of uranium in organisms is not
of. concern. The low quantities of released uranium coupled with
the extensive dilution of the effluent by the Bluegill Pond (see
Section 4.2.1.1.3) result in no significant radiological impact
on any aqueous pathway.

The liquid pathway can also be impacted via airborne affluents.
Gaseous releases could result in deposition of uranium on the
roof and subsequent rain-induced washing of the particles into
the roof drains and finally into the Hold-Up Basin. This is4

expected to be insignificant, but will be assessed in the,

environmental monitoring programs.

4.2.1.1.3 Plant Effluents - Liquid Routine Operation

Normal plant liquid effluents have been estimated to be 170,000
gallons / year (all process waste water discharged from the
separation building). Under expected routine operation of the
facility,_these effluents are expected to contain very low levels
of uranium-235 and uranium-238. Using a very conservative
assumption that the effluent contains 90% of the 10 CPR Part'20,
Appendix B limit for release into an unrestricted area, the total
uranium activity in Bluegill Pond is estimated to be 1.3E-6
4C1/ml (see Table 4.2-1 for calculations). This assumes no
additional dilution or release from Bluegill Pond. If 40 years
of plant operation are assumed with the entire inventory of
routine uranium _ effluent routed to Bluegill Pond, an approximate
activity level of 5.2E-5 pci/ml of uranium could accumulate over
40 years - a very insignificant activity level. Under routine
operating conditions the actual activities in effluents are

() 4.2-3
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expected to be much lower than 90% of the 10 CFR Part 20 limit.

4.2.1.1.4 Doso Calculations - Liquid Pathway
Routino operation and Accident Scenarios

Dose estimates (quantified below) using the uranium
concentrations calculated in Table 4.2-1 show that the liquid
pathway does not result in any significant committed effective
dose equivalent (EDE) to members of the public. If the Bluegill
Pond uranium concentration of 1.3E-6 pCi/ml is used in dose
calculations to individuals that ingest one liter of Bluegill
Pond's water, the whole body EDE is 3.3E-4 rom (3.3E-6 SV) for
the liquid pathway (see Table 4.2-4 for individual organ dose
summary). This is extremely minuto and will have no measurable
adverse health effects on the receiving individual.
Additionally, the water in Bluegill Pond is not used as a
drinking water source, allowing for the extensive dilution of the
uranium concentration in the ultimato destination of the pond's
outflow - Lake Claiborne.

ICRP-30 (Referenco 8) lists the done factors for uranium-234,
uranium-235 and uranium-238 and those values are listed in Table
4.2-2. The uranium radionuclides of lower abundance have similar
doso factors as compared to uranium-238 that would not
significantly impact the EDE over fifty years. Since uranium-238
is by far the most abundant nuclide in the uranium series, dose
calculations will assume that it is 100% abundant. If the
uranium-238, uranium-235 and uranium-234 abundances were added to
the calculations, the EDE would be approximately the same s that
calculated for uranium-238 using 100% abundance.

Examination of ICRP-30 data yields only three organs / tics; of
interest (red bone marrow, bone surfaces, kidneys) for ingestion
of soluble uranium-238 compounds. Five organs / tissues (rod
marrow, bone surfaces, upper large intestinal wall, lower large
intestinal wall, kidneys) are shown to be affected by insoluble
uranium-238 compounds. The most restrictive weighted dose factor
in ICRP-30 for ingestion of uranium-238 is that of the bono
surfaces (value of 3.0E-8 Sv/Dq = 3.0E-6 rem /Bq) for soluble
compounds. Using this weighted dose factor. the calculated
committed dose equivalent to the bone surfaces for ingestion of
one liter of Bluegill Pond water containing 1.3E-6 4Ci/ml of
uranium equals 1.4E-4 rom. Dosos to the two other tissues of
interest, bone marrow and kidneys, are calculated to bo 3.9E-5
rem and 1.2E-4 rom, respectively, under the same conditions as
used for the bone surfaces. The sum of the three committed dono
equivalents as calculated for ingestion of soluble forms of
uranium-238 is 3.0E-4 rom. Calculation of a committed doso
equivalent for the five organs / tissues listed for the uranium
compounds of lower solubility results in a committed doso
equivalent for all five organs / tissues of 3.0E-5 rem. Summing
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(~ the committed dose equivalent values for both uranium-238
( solubility classes results in a value of 3.3E-4 rem (.00033 rem),

which is so insignificant and the probability of ingestion of
undiluted Bluegill Pond water is so remote that the liquid
pathway is of essentially no consequence radiologically under
expected routine operations.

Plausible accident scenarios are primarily concerned with the
gaseous pathway and realistically would not impact liquid
effluents. The liquid pathway could be impacted via gaseous
effluents, as released from roof vents, that precipitate on
surfaces such as the roof and ground and are subsequently washed
into the Hold-Up Basin or other receiving environments. For this
reason, the Hold-Up Basin will also be sampled in the operational
environmental radiological monitoring program. The doses
received, if Hold-Up Basin water was ingested, are expected to be
extremely low - values which will be calculated if an accident
occurs resulting in gaseous discharges through the roof vents
that exceed normal expected gaseous effluents by a factor of ten.

4.2.1.1.5 Plant Effluents - Liquid Comparison to 10CFR20
Appendix B

Reference 5 (Appendix B of 10 CFR Part 20) lists the release
limits for uranium-238 as 4E-5 4Ci/ml for unrestricted areas.
Comparison of this limit to the example uranium concentrations

p\_s/ used in Table 4.2-1 (uranium concentration of 90% of the 10 CFR
Part 20 limit) above background in Bluegill Pond after dilution
shows a difference between the limit of 4E-5 pCi/ml and the
estimated diluted effluent concentration of 1.3E-6 pCi/ml
uranium-238 - a safety factor of 30. When these comparisons are
perf ormed f or uranium-235 and uranium-23 4, safety factors of 850
and 21500 are obtained. Therefore, the discharges into Bluegill
Pond are well within regulatory limits. Additionally, these
conservative calculations are based on ef fluent concentrations at
90% of the 10CFR20 limit and in reality, these concentrations are
highly unlikely to occur.

4.2.1.2 Airborne Effluents

4.2.1.2.1 Critical Nuclide

Uranium-238 will be the critical nuclide for the gaseous pathway.
See section 4.2.1.1.1 for text and calculations relating to
determination of the critical nuclide.

4.2.1.2.2 Gaseous Pathway

Gaseous releases from the facility will be the primary modo for
potential dose to the public. The gaseous pathway (illustrated
in conjunction with the liquid pathway in Figure 4.2-1)

[a) 4.2-5
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encompasses sample types such as air, soil and surface water
which are described in subsequent text. Strategies have been
developed to determine the most appropriate form of sampling for
the proper media type in the gaseous pathway. These data vill
provide information to calculate annual organ and whole body dose
commitments, if any, to individuals and populations due to
facility operation.

4.2.1.2.3 Plant Effluents - Gaseous Routine Operation

If process ventilation releases are estimated to be approximately
0.35 pCi (one gram) per year and Chi /Q values are used, then |estimated concentrations of uranium can be determined. When
utilizing the highest annual Chi /Q value derived for the site
(3.19E-7 s/m3 for maximum offsite Chi /Q in the direction of
prevailing wind), a value of 3E-15 pCi/m3 (3E-21 pCi/ml) for
averaged routine releases can be derived. When this value is
compared to the 10 CFR Part 20, Appendix B limit for an
unrestricted area (most restrictive is 3E-12 4C1/ml for uranium-
238), it is quite apparent that routine releases will not result
in concentrations that approach the 10 CFR Part 20 limit. This

,

also assumes relatively little deposition on site dich would
lower the concentration found in unrestricted areas to an even
greater extent.

In order to further illustrate that the gaseous effluents are
well within 10 CFR Part 20 limits, if the relense was doubled to
0.70 #Ci por year and dispersed in similar conditions as listed
above, the resulting concentration would still not be close to
the regulatory limit and not result in adverse affects to exposed
individuals.

Chemical toxicity will be of the greater concern at smaller
concentrations far beyond the radiological impact (Reference 9).
When these routine maximum ventilation releases are compared to
the LD50 of uranium (LD50 = 243 mg uranium inhaled by one person
acutely), it is clear that a level- of intake required to cause
death would require one person to inhale and absorb about 25% of
the maximum annual release at one time, accounting for no
atmospheric dispersion.

Additionally, the total of maximum annual routine releases assume
no atmospheric dispersion. Since it is highly unlikely that one
person would be subject to such a dose, comparison of the maximum
annual release to lower quantities of uranium-238 intake are more
practical. Reference 8 documents that no adverse effects are
observed after an acute inhalation of 4.5 mg of uranium nuclides.
When the 4.5 mg is compared to the maximum daily mean release of
2.74 mg as calculated from an annual total release of 1 gram,
then the affected individual would inhale 2.74 mg which is well
below the level where no adverse effects are quantified.

4.2-6
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Additionally, these adverse effects are due to chemical toxicity
( and not due to a radiological hazard.

4.2.1.2.4 Dose Calculations - Gaseous Pathway Routine
Operation and Accident Scenarios

Reference 8 (ICRP-30) will be used as the primary dose factor
reference. Release of uranium via the gaseous pathway can
potentially result in an inhalation dose to individuals directly
in the plume. If the uranium is present as uranium hexafluoride
(UF6) or as uranium oxides (UO2F2 and UO2(NO3)2), then the
compounds are rapidly absorbed by the lungs (ICRP-30 has assigned
these compounds to inhalation class D with an f1=0.05). If the
release is in the form of less soluble compounds (UO3, UF4, UCl4)
of ICRP-30 class W (f1=0.05) or in the form of very insoluble
compounds (UO2,U308) of ICRP-30 class Y (f1=0.002), then the
resulting uptake by the lungs will be smaller. When the identity
of the released compounds is not known, class Y will be assumed
to utilize the highest dosc factor to the lungs. If the identity
of the released compounds is known, then the appropriate
inhalation classes will be used in dose equivalent calculations.

ICRP-30 contains conversion factors that relate activity to dose
as a function of the retention of the uranium-238 in the body
(classes D, W, Y). If a routine release is estimated to contain
3E-15 4Ci/m3 as calculated in Section 4.2.1.2.3, then the

( estimated annual weighted committed dose equivalent is calculated
( to be 3E-9 rem for the whole body (assumes standard man breathing

8000 m3 sir / year). Other permutations of the release and
inhalation will yield variations of this dose, but will still be
very insignificant.

To further illustrato that routino gaseous releases will have no
adverse effect on the environment'and individuals near the
discharge point, the entire gram (0.3 pCi) of uranium can be
assumed to be released over a short period of time (i.e. 24
hours). If the release is inhaled over a period of 24 hours and
assuming a standard man breathing rate, the same Chi /Q as above
and no deposition, the calculated dose to the lungs is J.1E-6
rom. This will have no adverse effect on the receiving
individual.

Since the likelihood of routine releases causing adverse health
effects are extremely small, attention is then turned to
potential accidents. One scenario is the rupture of a cask and
loss of its contents. The amount of uranium lost is primarily

| dependent upon the size and temperature of the cask and the
effectiveness of the plant safeguards. Assuming that all of the

j contents of a cask are discharged into the atmosphere, a range of
0.6 Ci (5000 pound product cask) to 3.0 Ci (27,000 pound feed
cask) may be released into the environment (see Table 4.2-3 for

4.2-7
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calculations). Employing the most restrictive Chi /Q valun, I

assuming loss of all cask contents, using the weighted committed
dose equivalent dose f actor, and using a standard man breathing
rato (8000 m3/ year) over one hour - the estimated airborne
concentration is 9.8 dps/m3 and the estimated dose to an offsite
individual at the highest Chi /Q location is calculated to bo 33
mrom for the whole body, of which the graat majority of the dose
is received by the lungs. These calculations do not allow any
credit for engineered safeguards (passive or active) such as
sprinklers which would trap a large majority of the release in
the Separation Building, nor does it assume that exposed
individuals will take action to protect themselves. This
scenario is extremely unlikely, but does illustrate that even the
discharge of the entire contents of a cask would not result in a
radiation dose that excoeds the LD50. In this case, the chemical
toxicity would be the limiting factor as to the seriousness of
the accident. More realistic scenarios are described in
Reference 9 and involve various variables in accidents.
Monitoring of the environment after such an accident could
include soil, vegetation, and air in the vicinity of the accident
to determine the amount of uranium remaining onsite and also
transported offsite. It is not probable that a significant
quantity of the uranium would be found in Lake Avalyn and
analysis of lake surface water would not be expected to yield
sufficient information as to the extent of the plume due to the
dilution effect of the water. Reference 9 (NUREG 1140) is quite
clear in maintaining the position that realistic circumstances
must be considered when examining the probability of accidents
and potential exposure of uranium to the general public. By far,
the most likely condition of danger will be from the exposure to
chemical hazards that may be produced during accidental releases
to the atmosphere. The subsequent radiation dose is expected to
be of little consequence in reasonable scenarios.

4.2.1.2.5 Plant Effluents - Gaseous Comparison to 10 CFR
Part 20, Appendix B

Reference 5 (Appendix B of 10 CTR Part 20) lists the most
conservative release limits for uranium-238 as 3E-12 4Ci/ml
(soluble form) for unrestricted areas. Comparison of this limit

! to the estimated gaseous effluent concentrations in section
4.2.1.2.3 shows a wide difference between the limit and the
estimated concentration (3E-21 4Ci/ml) in the area with the
highest Chi /Q. Thorofore, routine releases are expected to be
well within the 10CFR20 limit. If the accident scenario is

| Section 4.2.1.2.4 is assumed using a breathing time of one hour
| for the entire contents of a feed cask, the estimated airborne

concentration in the area with the highest Chi /Q is 2.7E-10
4Ci/ml - above the limit, but of little consequence from a
radiological doso perspective.
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4.2.1.3 Suttma ry of Radiation Dose CommitmentsiO
Dose projections for the enrichment facility have assumed maximum

i|
release conditions during routine operation of the :lant. The
operating nature of this facility, based upon actua: history of
similar facilities in Europe, results in extremely low activitiesj

'

of radioactive effluents which are not likely to adversely affect
the environment. As indicated with dose calculations derived
f rom the liquid and gaseous pathways, the maximum effluent doses
are so small that no statistical significance can be shown from
these most probable release paths.

The most affected individual would roccivo approximately 3E-9 rom4

(3 one billionths of a rem) annually from routine plant
operations via the gaseous pathway. This assumes that the same
person would be impacted by the highest concentration of gaseous
releases. Calculations for the liquid. pathway have been
performed using a scenario that employs ingestion of Bluegill
pond water - a highly unlikely occurrence. This was done to
demonstrate that even with ingestion of Bluegill pond water, the
associated doses are very small. Realistic assumptions would
reduce this dose significantly due to dilution with waters that
are encountered downstream from the facility, including Lake
Claiborne. Therefore, the realistic dose from the aqueous
pathway would be approximately 1E6 lower (no higher than 3E-10
rom por individual) from Lake claiborne dilution alone. The sum('' of the EDE for both pathways is approximately 3.3E-9 rem and is
shown in Table 4.2-4. This can be compared to the 0.01 rem EDE
received from a standard chest X-ray and put in terms of
receiving one chest X-ray equates to being the most exposed
individual from the facility for over three million years.

*

Additionally, if releases and/or environmental data are orders of
magnitude different from the assumptions used, there would be no
change in the conclusion regarding tne insignificant effect of
facility effluents. For example, if the releasos for liquid and
gaseaus were one hundred times larger than the values used in
previous calculations, the resulting total EDE for the most
exposed individual would be approximately 3E-7 rom.

Dose commitments calculated for individuals at other less
affected locations are not reasonable since impact from the
radiological effluents will be of no signit'.cance to the general
public. Therefore, it is not necessary to calculate dose
commitments for individuals at the plant boundary, within five
miles of the plant, etc. since all of tre:o calculations will
yield an annual EDE of less than 3E-9 rem (3 one billionths)

,

whole body. A tabular summary of committed dose equivalents for
the highest exposed individual is presented in Table 4.2-4.

4.2-9
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4.2.2 EFFECTS OF CHEMICAL DISCHARGES

4.2.2 1 Effects of Plant Operation on Receivinc Water
cuality

The design of the CEC is such that treated effluent will be
discharged into Bluegill Pond. As discussed previously, outflow
from the pond joins the stream from south of the property and
flows off of the property to the west as a tributary to Cypress
Creek and ultimately discharges into Lake claiborne. Actual
chemical discharge limits in the effluent have not yet been set
by the State of Louisiana. The standards will be established
under the National Pollutant Discharge Elimination System (NPDES)
and, as such, will be specific to the facility. The waste
treatment process at the facility will be designed to meet the
NPDES standards at the point of effluent discharge.

Preliminary limits have been established for some parameters. Of j
the parameters with preliminary limits, concentrations of '

chlorides and sulfatos in surface water, shallow groundwater, and
groundwater from the Sparta Sand aquifer have been measured.
Total suspended solids and pH, which also have preliminary
limits, have been measured in some samples. A comparison of
chemical measurements (see Tables 2.5 (1, 2, 4, 5, 6, 8, 15 & 16)
in Section 2.5) with the limits indicates that for all of these '

waters, natural conco..trations are below the preliminary
regulatory limit of 50 ppm for chloride. All of those analyzed
for pH are within the regulatory range of 6 to 8.5. The
regulatory limit of 15 ppm of sulfate was exceeded in the
groundwater sample collected on August 1, 1990 from the Central
Claiborne Water System Well #4 (18 ppm). This indicates that the
natural concentration of sulfate in the groundwater withdrawn by
the facility may ba close to the discharge limit befora use.
Additionally, concentrations of sulfate in the unfiltered samples
from onsite wells B-2, C-1, and D-1 (39 ppm, 83 ppm, and 52 ppm,
respectively) exceeded the discharge limit. The regulatory limit
of 65 ppm of total suspended solids was exceeded in all of the
unfiltered samples from the onsite wells. Concentrations of
total suspended solids in these samples range from 116 ppm to
3,690 ppm. However, it should be noted that concentrations of
chemicals in unfiltered samples are not representative of
concentrations that would migrate in the groundwater and no
filtered samples from shallow onsite wells contained
concentrations in excess of preliminary regulatory limits.

As discussed in Section 2.5.1, Cypress Creek has been shown to
seasonally fluctuate between fleving and non-flowing conditions.
In addition, flow in the main tributary of Cypress Creek
discharging from the CEC site (the outflow from Bluegill Pond)
was observed to decrease an order of magnitude between winter and
summer.

4.2-10
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O Streamflow measurements along Cypress Creek are used to estimate
the potential for downstream dilution of the effluent. In this
analysis, the effects of dilution of the effluent discharge by
Bluegill Pond are conservatively disregarded. It is projected

3that 3 million gallons per year (0.013 f t /sec) of treated
effluent will be discharged from the facility. Using a simple

'_

dilution model based on the July 1990 flow measurements
|summarized in Table 2.5-2, which are expected to represent !

relative low-flow conditions, original effluent concentrations
would be diluted over one order of magnitude prior to reaching
the western property boundary, almost two orders of magnitude at
1.5 mi downstream, and over two orders of magnitude at 2.5 mi
downstream. During average and maximum streamflow periods,
effluent concentrations could be expected to decline an
additional order of magnitude at each of these locations.

As discure -d in Section 2. 5.1. 3, during extended periods of low
precipite an (most likely in July and/or August) groundwater may
fail to *upport baseflow in Cypress Crook reducing the stream to
standing pools of water isolated by reaches of dry bed. Under
these conditions, effluent discharges into Bluegill Pond and
subsequently out of the pond in a diluted state would be expected
to eventually infiltrate to groundwater. Upon reaching
groundwater, further dilution would occur and flow would continue
in the subsurface of the stream's floodplain.

(''N 4.2.2.2 Effects of Chemical Discharaes on Groudwaterb
As discussed in previous sections, there is a close interaction
between surface water and shallow groundwater. Therefore, even
though treated effluent from the facility is discharged to
surface water, under some low flow conditions this water may seep
into groundwater. Although NPDES limits have nnt been
established, the facility will be meeting limitations on chemical
discharges prior to release and Bluegill Pond will provide
additional dilution. Therefore, there is not likely to be an
adverse impact on the groundwater quality.

4.2.2.3 Effects on Acuatic Life

The potential for aquatic life impacts is limited to Bluegill
Pond and the small surface stream that flows from it. This pond
will be the discharge point for liquid effluent from the entire
plant. No other onsite or offsite surface waters will receive
liquid effluent from the plant.

Liquid effluent from the plant will consist of treated and non-
treated waters. Treated waters will be comprised of monitored
and treated waste water from the sewage treatment system, which
receives ef fluent from sanitary drains and from the Liquid Waste
Disposal System.

4.2-11
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Non-treated waters will be comprised of:

Oa. yard drains from all areas inside the security fence;

b. roof drains from the Office Building;

c. roof and floor drains from the Centrifuge Assembly Building;
d. roof and floor drains from the Centainer Receipt and

Dispatch Building;

e. roof drains from the Separations Buildings;

f.) roof and floor drains from Pump House; and

g. roof and floor drains from Standby Generating Building.

Treated waters will be discharged directly to Bluegill Pond.
Non-treated waters will first be routed to the Hold-Up Basin and
then released to Bluegill Pond.

Chemicals that may be processed through the plant's Liquid Waste
Disposal System are listed in Table 4.2-5. These consist of
hydrocarbon oil, decontamination system chemicals (e.g., citric
acid, potassium hydroxide), solvents (e.g., Freon TF),
detergents, laboratory chemicals (e.g., carbon tetrachloride),
and cooling water chemicals (e.g., biocidos). Chemicals that may
be present in effluent not processed through this system and
that, therefore, may be present in non-treated waters released to
the Hold-Up Basin include water treatment chemicals (e.g.,
chlorine) and possibly hydrocarbon oil.

The plant's Liquid Waste Disposal System is designed so that any
wastestreams that have a significant possibility of exceeding
release limits during normal plant operation are monitored, and
treated if necessary to meet all release limits, before being
transferred to the Liquid Waste Dioposal System and eventually to
Bluegill Pond. (See Section 3.0 for a complete description of
all waste disposal systems.) The system is designed so that no
hazardous wastes or hazardous chemicals will be present in liquid
effluent released to Bluegill Pond. Although not monitored or
treated prior to release to the Hold-Up Basin, nontreated waters
released to Bluegill Pond from the Hold-Up Basin will be sampled
monthly and anlayzed quarterly for gross alpha and beta
radiation. Effluent water quality and NPDES limits will be
established in cooperation with the Louisiana Department of
Environmental Quality. If a release exceeds established limits,
the release of effluent from the Holdup Basin will be stopped and
the problem will be investigated, documented, and corrected
immediately.

4.2-12
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O Given the Liquid Waste Disposal System's design coupled with
the facility's committment to maintajn all chemical release
concentrations to levels below regulatory limits deemed to be
protective of natural environmental components, it is unlikely

; that any hazardous wastes or hazardous chemicals will be released
to Bluegill Pond. Further, given the proposed monitoring system
for the Hold-Up Basin, it is unlikely that nontreated effluent
that exceeds water quality parameters will be released to
Bluegill Pond in significant quantities or for significant
periods of time. Therefore, aquatic life at the site should not
be impacted by chemical releases.

4.2.2.4 Effects on Terrestrial Plants and Wildlife

Because it is unlikely that hazardous wastes or hazardous
chemicals will be released to the Hold-Up Basin or that effluent
that exceeds water quality parameters will be released to
Bluegill Pond in significant quantities or for significant
periods of time, terrestrial wildlife using Bluegill Pond are
unlikely to be impacted by chemical releases to surface water.
Food-chain exposures resulting from the bicaccumulation of
chemicals that have been released to the pond in small quantities
are unlikely because, as mentioned above, none of the chemicals
potentially released accumulates appreciably in aquatic life.

Because all air emissions will be maintained at or below levels
( established by state and federal regulatory agencies as

protective of human health and the natural environment, nos

impacts on terrestrial plants or wildlife are likely to result
from airborne releases.

4.2.2.5 Effects on Ambient Air Ouality

Two main sources of air emission have been identified for the
facility. During the 18 months of construction, it is
anticipated that Freoa 113 vapors will be released at an
estimated rate of 400 kg/ year from the Centrifuge Assembly
Building, where the chemical will be in use as a solvent.
During operation of the facility, the Separations Building will
be ventilated at a rate of 200,000 cfm. The projected uranium
content of the exhausted air is less than 1 g/ year. It is also
likely that the process ventilation will contain a small amount
of fluorine and associated compounds. Uranium is regulated as a
radioactive isotope, and Freon 113 may be subject to requlations
governing the emissions of chlorofluorocarbons (CFCs).

i

No data are available for background levels of the above noted
chemicals in the ambient air in Northern Louisiana.
Consequently, the incremental impact of facility air omissions on
ambient air quality cannot be determined specifically for each
chemical in the emissions. Ambient air quality data in northern

() 4.2-13
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Louisiana, however, were identified for criteria air pollutants.
The data are presented and discussed in detail in 2.6.2.
Examinatiwr of these data revealed that ambient levels of
criterta air pollutants in Northern Louisiana have consistently
met both the primary and secondary NAAQS by comfortable margins.
Therefore, the air quality in Northern Louisiana can be
characterized as very good.

4.2.2.6 Potential for Air Pollution in Northern Louisianh
Although the lack of background data for the chemicals emitted to
the air by the facility makes it difficult to assess the impacts
of plant emissions on ambient air quality, it is possible to
undertake a general examination of the potential for air
pollution in the region near the facility based on the potential
of climatic conditions in the region for the long-term, large-
scale dispersion of air pollutants. The remainder of this
section is devoted to a discussion of this potential.

The potential for urban-scale air pollution events is largely
governed by two meteorological variables, the height of the
daytime mixing layer and wind speed. In the classic box model of
urban air pollution, the mixing height is the height of the " box"
through which relatively vigorous vertical mixing occurs, and the
wind speed represents the rate at which pollutants are flushed
from the box. For purposes of assessing the potential for urban
air pollution across the contiguous United States, Holzworth
calculated mixing heights and vertically averaged wind speeds
from surface and upper air data collected at 62 National Weather
Service (NWS) stations (Reference 10). Average wind speeds
averaged through the mixing layer and mixing heights calculated
by Holzworth for the Shreveport, Louisiana station are pre 7ented
in Table 4.2-6. Both annual and seasonal averages are presented
for the morning ano afternoon mixing layers.

The morning mixing height was calculated as the height above
ground at which the dry adiabatic extension of the morning
minimum surface temperature plus 5 C intersected the vertical
temperature profile observed at 1200 Greenwich Median Time (GMT).
The afternoon mixing height was calculated in the same manner,
except that the maximum afternoon surface temperature was used in
place of the minimum morning surface temperature. The "plus S C"
was used by Holzworth to account roughly for urban heat island
effects. The Homer area is more appropriately characterized as
rural and therefore not subject to urban heat island effects.
The urban mixing heights for Shreveport calculated by Holzworth
and presented in Table 4.2-6 are likely lower than the average
mixing heights found in the Homer' vicinity.

Three situations existed in which mixing heights could not be
calculated in the prescribed manner:

4.2-14
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a. when cold air advection was significant enough to result in
( the maximum afternoon surface tenperaturo being less than

3
the surface temperature at 1200 GMT,

b. during periods of significant precipitation when the
assumption of a dry adiabatic lapso rate is questionable,
and

c. much less frequently, in cases of missing data.

These situations occur for less than 20% of the yeart mixing
heights during these periods were incorporated into the averages
using assumptions described by Holzworth (Reference 10).

The mixing heights listed in Table 4.2-6 are fairly
representative of the mixing heights found at points which are
200 to 300 mi. inland from the Gulf and Atlantic coasts. Mixing
heights in these regions are intermediary between coastal regions
where mixinq heights are relatively constant throughout the day
(with annual average morning mixing heights typically around 800
m and afternoon mixing heights around 1000 m) and regions well
within the interior of the continental United States, where the
afternoon mixing height can typically be greater than the morning
mixing height by a factor of 10 or more. Consequently, Northern
Louisiana can be somewhat buffered from radiation inversions by
the moist coastal climato.

Restricted dispersion and hence high levels of air pollutants
result from the combined effect of low mixing baights and light
winds. Holzworth made tabulations of episodes during which
specified meteorological conditions were satisfied at each of 52
upper air NWS stations (Reference 10). Specifically, tabulations,

were made of episodes, over a 5-year period, lasting at least 2
days and episodes lasting at least 5 days with no precipitation
cases and upper limits on mixing height and wind speed. The
results for the Shreveport station are presented in matrix format
in Tables 4.2-7 and 4.2-8. Holzworth reports that the relative
severity of the various mixing height and wind speed limit
combinations can be ranked roughly by the reciprocal of the
product of the wind speed and mixing height. This is in fact the
propertionality relationship of the mixing height and wind speed
with the concentration in the box. Table 4.2-9 presents the )
ranking of mixing height and wind speed combinations using this
method. Comparing Tables 4.2-7, 4.2-8, and 4.2-9 reveals that
Shreveport experienced ?-day episodes in only the 5 least severo
combinations and 5-day episodes in only the 2 least severo
combinations. Tables 4.2-7, 4.2-8 and 4.2-9 also reveal, that
relative to other areac of the United States, particularly the
west coast, episodes of high meteorological potential for air
pollution occur infrequently in Shreveport.,
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4.2.3 EFFECTS OF OPERATION OF HEAT DISSIPATION
SYSTEM

All excess heat generated by the CEC facility processes and HVAC
systems is rejected directly to the atmosphere via air-cooled
chiller units. No waste heat will be dissipated into the
environment through any of the facilities liquid effluents.

4.2.3.1 Effluent Limitations and Water Ouality

The criterion for temperature in fresh water bodies established
under the Louisiana Adninistrative Code (LAC):IX, Water Quality
Regulation (Reference 11), consists of two parts, a temperature
differential and a maximum temperature. The temperature
differential, as stated in the regulation, represents the maximum
permissible increase above ambient conditions after mixing. The
numerical criteria for temperature specifies a maximum limit of
2.8 C (5 F) rise above ambient streams and rivers, or 1.7 C (3 F)
rise above ambient for lakes and reservoirs. The maximum
allowable temperature is. 32.2 C (90 F) ; however, the limit can
vary to allow for the effects of natural conditions, such as
unusually hot, dry weather. Regional water bodies identified
with numerical criteria, which would be representative of the
conditions at the site, are Lake Claiborne and D' Arbonne Lake,
with a maximum limic of 32 C (89.4 F). Therefo * the applicable
maximum temperature limit is 32 C (89.4 F). There is expected to
be no significant impact on the ambient water temperatures from
the main cooling water system used during CEC plant processes.
All heat generated from these closed-loop cooling water systems
is rejected to the atmosphere (see SAR 6.4.6).

4.2.3.2 Physical Effects

There will be no thermal impact to either onsite or offsite
receiving waters resulting from the operation of the LES facility
since the process will not employ any liquid heat dissipation
processes.

4.2.3.3 Bioloalcal Effects

No liquid effluent will be discharged from the facility which
wou.!J increase the temperatures of receiving waters above state
or toderal regulations. Therefore, no thermal impacts on aquatic
life will occur. Heat exchange with the atmosphere from plant
air conditioning and machine cooling systems is not expected to
significantly alter the local climate. Temperature changes in
the atmospheric microclimate surrounding these units are unlikely
to negrtively affect any airborne wildlife (e.g., birds, insects)
that are exposed to alevated temperatures during flight since
exposure periods are likely to be very brief (e.g., a few
seconds). Prolonged exposure periods which could alter

4.2-16
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r^3 physiological processes and/or behavior are unlikely because only
(' ) a very small volume of air (i.e., that immediately surrounding

the heat dissipation units) is likely to have elevated
temperatures.

4.2.3.4 Effects of Heat Dissination Facilities

All excess heat generated by the CEC processes m.2 HVAC systems
is either directly transferred to the atmosphere or indirectly to
other closed-loop cooling water circuits. The Main Plant Cooling
Water System comprises three closed-loop cooling water systems
which discharge excess plant heat to the atmosphere through air-
cooled chillers. Each plant unit (cascade) contains its own Main
Plant Cooling Water System.

Based upon the number and size of all the facility cooling
systems no on or off site meteorological changes such as fogging,
icing, precipitation modifications or humidity shall occur.

The relatively small quantities of groundwater which will be used
by the facility (i.e., 5-7 gpm average) will not adversely impact
either groundwater levels of the Sparta Aquifer or its quality.

4.2.4 EFFECTS OF SANITARY AND OTHER WASTE DISCHARGES

The sewage treatment system for the CEC is described in Section

(''} 6.4.7 of tbg Safety Analysis Report (SAR). The input to the
iy,/ system is raw sanitary sewage f rom several dif ferent plant areas.

The output effluent from the system is treated water that meets
all state and federal regulations for release to the environment.
Solid or sludge wastes which accumulate in the sewage system are
monitored for radioactivity and disposed of in a local sanitary
land fill. Proper operation of the system will ensure that no
adverse environmental impacts will occur.

4.2.5 OTHER EFFECTS

Inception or the facility operation shall institute no changes in
water or land use in the area of the facility which have not
already been abrogated during the construction period or which
would otherwise adversely impact the natural environment.

No interaction between gawoous and liquid effluents from the
facility with other local or regional commercial or industrial
facilities shall occur. In addition, there are no other wastes
from the facility known at this time to be discharged or disposed
of by means other than those already presented.

The effect of groundwater withdrawal by the CEC from the Sparta
Aquifer, addressed in dc-tail in Section 2.5.2.4, does not impact
the ability of current users of the aquifer to withdraw water.

(} 4.2-17
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j ~~ ; - TABLE 4.2-1

'D CALCULATION OP BLUEGILL POND URANIUM CONCENTRATION

Assume activity per-liter of effluent to be 90% of 10CFR20
Appendix B-administrative limit for an unrestricted area.

10CFR20 Limits-are as follows:

Abundance
Nuclide Estimated
Enrichment Limit (uC1/ml) 90% Limit luci/ mil After4

U-238 4E-5 3.6E-5 0.9636
U-235 3E-5 2.7E-5 0.0350
U-234 3E-5 2.7E-5 0.0014

Assume _ annual effluent volume to be 170,000 gallons (6.43E8 ml)

Assume volume of Bluegill Pond = 14. acre-feet = 1.73E10 ml

Calculate activities of nuclides in releases of 170,000 gallons
containing'90% of-the administrative-.10CFR20 limit and adjust for

O - the estimated abundance of the nuclides after enrichment.

Nuclide Concentration in Pond (UCi/ml)

U-238 1.3E-6
U-235 3.5E-8
U-234 1.4E-9
-SUM 1.3E-6

Therefore, uranium' concentrations in the pond are. estimated to be

1.3E-6 4Ci/ml.
~

$

O
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TABLE'4.2-2 |..

ICRP-30 WEIGHTED COMMITTED DOSE EOUIVALENT PACTORS

PER INTAKE OF UNIT ACTIVITY (SV/BO) OF

URANIUM-238. -235 AND -234-

ORAL INHALATION
'

..._____.............. ...__..____....__...... ____ ______

SOLUBLE INSOLUBLE CLASS D CLASS W- CLASS Y
f(1)=5E-2 f(1)=2E-3 f (1) =5E-2 f(1)=5E-2 f(1)=2E-3

.

R. MARROW R MARROW R MARROW . LUNGS LUNGS
8.2E-9 - 3.3E-10 - 7.9E-8 1.7E-6 3.2E-5-

' 8.2E-9' 3.3E-10 7.9E-8 1.8E-6 3.3E-5
'

8.7E-9 3.5E-10 8.4E-8 1.9E-6 3.6E-5

BONE SURF BONE SURF LUNGS
3.0E-8 1.2E-9 3.4E-8
3 .- 1 E- 8 . 1.3E-9 3.5E-8
3.4E-8- 1.4E-9 1. 8. -8

KIDNEYS ULI WALL dURF
''

f
2 .- 5 E- 8 - 8.7E-10 2. -7

. 2.6E-8 1.0E-9 3.0E-7
2.8E-8 9.7E-10 3.3E-7

LLI~ WALL LLI WALL KIDNEYS,

* none- 2.7E-9 2.4E-7''

3.2E-9- 3.2E-9 2.5E-7
none 3.0E-9 2.7E-7

KIDNEYS
--1.0E-9
1.0E-9 |

1.1E-9

' NOTE: The first value~ listed for each-dose-factor'is for ,

uranium-238, the.second dose factor is for uranium-235 and the
third dose factor is for uranium-234.

::

-

O
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TABLE 4.2-3

rO
URANIUM INVENTORY CALCULATIONS USED IN COMMITTED DOSE

EOUIVALENT CALCULATIONS

Note: Accident scenarios assume loss of 100% of contents - this
is highly unlikely, but the calculations are assuming worst case.-

maximum inventory on site... 75 product cylinders & 5000 tail
cylinders:

product - 5,000 lbs UF6 ----- 3,500 lbs U (3.5% U-235)
tall = - 27,000 lbs-UF6 ----- 18,800 lbs U (0.3% U-235)
feed - 27,000 lbs UF6 ----- 18,800 lbs U -(0.7% U-235)

where 6.022E23 atoms /238 grams U-238
453 grams /lb
1.146E24 atoms /lb U-238 if 100% abundant
1.161E24 atoms /lb U-235 if 100% abundant'

per product cask per pound

1.146E24 (0.965) = 1.105E24 atoms U-238
1.161E24 (0.035) = 4.064E22 atoms U-235

(' '

1.422E26 atoms U-235
per cask: 3.867E27 atoms U-238

per tail cask: 2.148E28 atoms-U-238
6.548E25. atoms U-235

per feed cask: 2.139E28 atoms U-238
1.528E26-atoms U-235-

activity (A) calculations:
A =-(In2/T)N where T = half-life, N =. number atoma

per product cask:
A= (In2/1.410E17 sec) 3.867E27 = 1.900E10 dps U-238
A = (In2/2.221E16-sec).1.422E26 = 4.438E09 'ps U-235
A(total) a-2.344E10 dps.= 0.633 Ci

per tail cask:
A-= 1.056E11-dps U-238
A = 2.044E09 dps U-235
A(total) = 1.076E11 dps = 2.91 Ci

per feed cask:
A = 1.052E11 dps U-238
A = 4.769E09 dps U-235
-A(total) = 1.10E11 dps = 2.97 C1O

-- _ . _ , _- _ - - - -
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() TABLE 4.2-4

SUMMARY OF COMMITTED EFFECTIVE DOSE EOUIVALENTS

PATHWAY COMMITTED EFFECTIVE DOSE EOUIVALENT (EDE) IN REM
DUE TO ROUTINE FACILITY OPERATIONS

Ornan Class EDE (a) EDE (b)

LIQUID red marrow soluble 3.9E-5 3.9E-11
bone surfaces soluble 1.4E-4 1.4E-10
kidneys soluble 1.2E-4 1.2E-10
red marrow insoluble 1.6E-6 1.6E-12
bone surfaces insoluble 5.8E-6 5.8E-12
ULI wall insoluble 4.2E-6 4.2E-12
LLI wall insoluble 1.3E-5 1.3E-11
kidneys insoluble 4.8E-6 4.8E-12 <

sum insoluble pathway 3.0E-4 3.0E-10 ,

sun soluble pathway 2.9E-5 2.9E-11

sum liquid pathway 3.3E-4 3.3E-10
,

c Organ Class EDE (c)
.\

GASEOUS red marrow class D 7.0E-12
lungs class D 3.0E-12
. bone surfaces class D 2.6E-11
kidneys class D 2.1E-11
lungs class W 1.5E-10
lungs class Y 2.8E-9

sum gaseous pathway 3.0E-9

TOTAL both pathways -3.3E-9

NOTES:

(a) -EDE calculated using high,1y unlikely scenario of ingestien of
one liter of Bluegill Pond 1 Water to demonstrate insignificant
-radiological impact of plant operation.

(b) EDE . calculated using dilution.of Bluegill Pond water with-

. Lake Claiborne. Dilution factor by. Lake Claiborne is likely to
be: higher than used here, resulting in even lower EDE.

(c) EDE calculated using estimated releases of uranium over the
operating year. Value can fluctuate based upon facility

O operation and dispersion. No deposition is factored into the
calculation.

__ _ . . _ _ _ . _ _ --
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f Table 4 M
'v Chemicals That May Be Processed Throuch

the CEC Pacility Licuid Effluent System

WATER TREATMENT CHEMICALS

Chlorine
Sodium Chloride
Sodium Hydroxide

DECONTAMINATION SYSTEM CHEMICALS

Citric Acid
Potassium Hydroxide
Hydrochloric Acid

OIL

Hydrocarbon Oil

SOLVENTS

Freon TF*

DETERGENTS

LAB CHEMICALS

Sodium Carbonate
Sulfuric Acid

| Nitric Acid

,. COOLING WATER CHEMICALS
!

|' Blocides

iO

|
'

|
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Table 4.2-6

Mean Seasonal ard Annuat Morning and Af ternoon Mining Meights and
Average windsm Through the Mixing tayer in Shreveport. Louisiana

Winter Spring Streer Autteri Anrrat
........ .___...

..........____._gg ,f,,c,)b gg ,)a gg ,y, )b gg ,)e gg ,f,,c,)b
......__........ ....... ........ ................

gg ,)a ,g ,)a ggg,y,)bM(m)" U(m/sec.)b

Morning 508 6.3 566 6.7 482 4.8 400 4.8 497 5.7

Afternoon 1,088 6.7 1,484 7.1 1,820 4.8 1,414 5.4 1,452 6.0

aH = Mixing Heights
= Mixing layer

(Reference 10)
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Table 4.2-7

Episodes of Hich Meteorolocical Potential for Pollution
Lastina at Least 2 Days Over a 5-Year Period in Shreveport

Wind Speed (m/s)

Mixing
Height (m) 52.0 5 4.0 5 6.0

5 500 0/0 0/0 0/0
W W5 1000 0/0 4/9 16/36

5 1500 0/0 13/32' 52/144^

5 2000 0/0 34/84^ 108/328'

Numerator equals total number of episodes; demoninator equals
total number of episode-days.
" Autumn
WWinter

O (Reference 10)

O
|
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. Table 4.2-3
!

Episodes of Hiah Meteoroloaical Potential for Air Pollution'

lastina at Least 5 Days Over a 5-Year Period in Shreveport

Wind Speed (m/s)

Mixing Height (m) $2.0 $ 4.0 5 6.0

,

s 500 0/0 0/0 0/0

s 1000 0/0 0/0 0/0
W1 1500 0/0 0/0 3/16

5 2000 0/0 0/0 12/71^
.

Numerator equals total number of episodes; denominator equals total
number of episode-days.
" Autumn
WWinter

(Reference 10)

0%
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Table 4.2-2.-

( J..\'
- Rank of Reciprocals of Mixina Heichts and

Wind Speed Throuah the Mixina Laver

---

Wind Speed (m/s)
Mixing Height (m) 52.0 $ 4.0 s 6.0

500 1 2 3

1000 2 4 5

1500 3 5 7

2000 4 6 8

(Reference 10).
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4.3 RESOURCES COMMITTED

O Site preparation, construction and operation of the enrichment
facility ccmmit both onsite and offsite resources, some of which
are irreversibly committed and irretrievably lost.

4.3.1 ONSITE RESOURCES

The land area committed during site preparation and construction
of the facility and transmission lines is a resource. Of the 442
acro LES property, approximately 94 percent is in upland forest,
and 6 percent is man-made ponds. Only a portion of the site area,
approximately 70 acres, is used for permanent (for projected
plant life of 30 years) facilities. The balance of the LES
property (372 acres) is recoverable as wildlife habitat upon
restoration.

Of the developed 70 acres, approximately 50 acres are recently
(within the last year) harvosted upland mixed pine / hardwood
forest, 14 acres are upland pine fprest, and 6 acres are upland
mixed - pine / hardwood forest harvested 5 to 10 years ago.

Total land use requirements are detailed in Table 4.3-1. prior to
LES purchase of the site property, the former landowner
negotiated with local timber dealers to remove marketable trees
from the property with the exception of certain buffer areas that
were left at the request and expense of LES. The buffer areas
along with timber harvest areas are shown in Figure 4.3-1. The

O land owner retained the right to remove trees on approximately 90
percent of the land purchased by LES.

Operation of the enrichment facility will not further reduce
wildlife habitat that was altered or destroyed by site
preparation and construction of the facility..

There will be no additional impacts to the onsite aquatic
resources by plant operation since the thermal, chemical, and
turbid discharges are carefully monitored and controlled.
Groundwater will be withdrawn from the Sparta Aquifer for

.

facility operations as discussed in Section 2.5.2.4. The quantity
of water used (approximately 5-7 gpm average) will be minimal as
compared to the size of the aquifer. Other-nearby groundwater
users will not be affected by operation of the LES well.

Implementation of proper erocion control measures will ninimize
the effect of sediment deposit in the two on site ponds and.the
small creeks that drain off site.

4.3.2 OFF SITE RESOURCES

In addition to some on site resources that are irretrievably lost
during construction, and operation, there will also be some
offsite resources irretrievably lost. During construction, the

() 4.3-1
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heavy equipment on site will consume diesel fuel, processed
oxygen, processed acetylene, and electricity.

Major materials required during plant construction include
concrete aggregate and coment, reinforcing steel, lumber, piping
materials, and electric wire and cable.

Concrete and steel constitute the bulk of construction materials;
however, there are numerous other minor resources incorporated
into the physical plant. Some materials, such as copper wire and
cable, are valuable enough to be recycled, whereas the value of
others does not encourage recycling.

Operation of the LES enrichment facility involves the enrichment
of uranium hexafluoride with U-235 producing the U-235 enriched
product and the partially depleted tails. The enriched product
will be irreversibly consumed as nuclear reactor fuel,
representing a fraction of the current reserves and potential
resources of the United States. The amount of U-235 that will be
processed as a consumable product by the LES facility is
approximately 45,000 pounds per year. The tails will be stored on
site as a resource for possible future enrichment operations.

Other resources committed during operation of the facility
include water end electricity. The average ground water use
during operation will be 5-7 gpm, all of which will of fectively
be discharged after treatment to nearby surface waters.

Electricity use at the facility is expected to be 18 MVA during
normal operation. The amount of elect ical energy required to
produce one SWU is 50 kWh which is approximately 1/50th of the
energy required for the gas diffusion process which is currently
the only other enrichment process applied on an industrial scale
in the U.S.

Irretrievable and irreversible commitments of resources include
those recources consumed during plant operation and those that

| are not expected to revert to a natural state if the structures
'

are removed at the end of the station life.

Onsite decommissioning entails the removal of the stored tails,
the processing and disposal of inplant water inventories, and the
resultant processing and disposal of waste. It involves the
salvage and sale of usable non-radioactive equipment and
material. Materials and equipment contaminated or activated
during station operation will be removed and transported to a low
level waste storage facility. The buildings and facilities will
be left intact and the property returned to a condition of
unrestr.' .ed use as detailed in Section 4.4.

|

|

4.3-2
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ITEM TOTAL AREA PASTURE AGRICULTURE FOREST OfHER

CONTROLLED AREA 70 0 0 69 1

BALANCE OF SITE 372 0 0 352 20

442 0 0 421 21

ALL LAND USE IN ACRES.

I FOREST LAND - INDICATES PRESENT USE OF LAND WITHOUT REGARD TO
AGE OR CONDITION OF TREES.

2
- ro o OTHER - EX.: ROADS, PONDS, ETC.
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4.4 DECOMMISSIONING AND DISMANTLING

At.the end-of useful planu life, the LES Claiborne Enrichment
Center (CEC) will be decommissioned such that the site and
facilities may be released for unrestricted use. Enrichment
equipment will be removed; only building shells and the site

. infrastructure will' remain. All remaining facilities will be
decontaminated where needed to acceptable levels for unrestricted
use. Confidential and Secret Restricted Data material,,

components, and documents will be destroyed / disposed of in
accordance with the LES CEC Security Plan _for the Protection of
Classified Matter and Information. Depleted UF6 (tails), if not
already sold or disposed of prior to decommissioning, will be
sold, or will be converted to a stable, non-volatile uranium
compound and disposed of in accordance with regulatory
requirements. Radioactive wastes will be disposed of in licensed
low-level waste disposal sites. Hazardous wastes will be treated
or disposed of in licensed hazardous waste facilities. Neither
tails conversion (if.done), nor disposal of radioactive or
hazardous material will occur at'the plant site, but at licensed
facilities located elsewhere.

Following~ decommissioning, no part of the facilities or site will
remain restricted to any specific type of use.

Activities required for decommissioning have been identified, and.

decommissioning costs have been estimated. Activities and costs
are based-on actual operating experience. Urenco has a fully~

operational dismantling and decontamination _ facility at its
Almelo plant; data and experience from this operating facility

U has allowed a very realistic estimation of decommissioning
requirements. Using the cost data as a basis, financial
arrangements are. made to cover all costs. required for returning
the site to unrestricted use._ Updates on cost and-funding will
be provided periodically. A more detailed LES CEC plan for
completion of decommissioning will be submitted _in accordance
with 10 CFR Part 70.38 at or about the time of license-
termination.

The remaining subsections describe decommiss'ioning plans and
policies, steps to be taken at the end of plant life, the results
of_ decommissioning, and:the overall decommissioning costs and

-funding._ The information here_was' developed in connection with
the decommissioning cost estimate and is provided for

: inf ormation. Specific elements of the planning may change with
the submittal of the decommissioning plan required at the time of
license termination.

O 4.4-1

. _ . - _ _ - . _ _ __ _ . . _ - . - . - .- . - . . - - - --- . . _ __ ,



4.4.1 DECOMMISSIONING PLANS AND POLICIES

The plan for decommissioning is to promptly decontaminate or
remove all materials from the site which prevent release of the
facility for unrestricted use. This approach, referred to in the
industry as DECON, avoids long-term storage and monitoring of
wastes on site. For this reason it is the preferred alternative
for decommissioning. (The other industry methods, SAFSTOR and
ENTOMB, require storage and monitoring of wastes, primarily due
to highly radioactive materials left on site. The type and
amount of wastes produced at the CEC do not warrant delays in
waste removal.) This section provides details of implementing
the DECON approach.

Decommicsioning planning begins with incorporating special design
features into the plant. These features will simplify eventual
dismantling and decontamination. The plans are implemented using
proper management and health and safety programs.
Decommissioning policies also address radioactive and hazardous
waste management, physical security, and material control and
accountability. Each of these planning and policy areas is
discussed in the remainder of this section.

4.4.1.1 Decommissionino Desian Features

Specific features are incorporated into the facility design which
accommodate decontamination and decommissioning required to
implement DECON. The major features are described below.

4.4.1.1.1 Radioactive Contamination Control

The following features minimize the spread of radioactive
contamination during operation and therefore simplify eventual
plant decommissioning. (As a result, worker exposure to
radiation, and radioactive waste volumes are minimized as well.)
a. Certain activities during normal operation are expected to
result in surface-and airborne radioactive contamination.
Specially designed rooms are provided for these activities to
preclude contamination spread. These rooms are isolated from
other areas and are provided with ventilation and filtration.
The Pump Disassembly Rooms and the Contaminated Workroom meet
these specific design requirements. (See Figure 3.3-9,
Separations Building Floor Plan, for room locations.)

b. All areas of the plant are sectioned off into clean areas and
potentially contaminated areas. The potentially contaminated
areas are called Radiatio.1 Control Areas (RCAs) and have access
control requirements. Areas actually contaminated are called
Radiation Control Zones (RCZs). These RCZs have additional
access controls, and a number of requirements are imposed on work
procedures for contamit:ation control. The boundaries of
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I

permanent RCAs and RCZs in the separctions Building are shown inFigure 4.4-1, Radiation Control Zones. Allareas fall under the health physics program, procedures for theseand serve tominimize the spread of contamination and simplify eventual '

decommissioning.
n

Non-radioactive process equipment and systems are minimizedc.
in locations subject to contamination. This limits the size of !the RCZs, and limits the activities occurring inside these areas.
d. Local air filtration is provided for areas with potential
airborne contamination to preclude its spread. Portable
ventilation units and fume hoods filter contaminated air in theseareas,

e. Curbing, provided around tanks and components which contain
radioactive vastes, serves to control contamination spread in
case of a spill.

4.4.1.1.2 Worker Exposure and Waste Volume Control

The following features help minimize worker exposure to radiation
and minimize radioactive waste volumes during decontamination
activities. (As a result, the spread of contamination is
minimized as well).

k a. During construction, a washable epoxy coating is applied to
floors and walls that are expected to be radioactivelycontaminated during operation. The coating will serve to lower
waste volume during decontamination and simplify thedecontamination process. The coating is applied to all floors
and walls in the Radiation Control Areas. (See Figure 4.4-1 for

-

the Separations Building RCA boundaries).
b. Scaled nonporous pipe insulation is used in areas likely tobe contaminated. This will reduce waste volume duringdecommissioning.

Ample access is provided for efficient equipment dismantlingc.

and removal of equipment that may be contaminated. Thisminimizes the time of worker exposure.
d. Tanks are provided with accesses for entry and
decontamination. Design provisions are also made to allow
complete draining of the wastes contained in the tanks.

Connections in the process systems are provided for thoroughe.
purging at plant shutdown. This will remove a significant
portion of radioactive contamination prior to disassembly.

Design drawings, produced for all areas of the plant, willf.

simplify the planning and implementing of decontaminatien
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procedures. This in turn will shorten the durations that workers hare exposed to radiation,

g. Worker access to contaminated areas is controlled to assure
that workers wear proper protective equipment and limit their
time in the areas.

4.4.1.2 Administrative Policies

4.4.1.2.1 Management / Organization

Management of the decommissioning program will assure that proper
training and procedures are provided to assure worker health and
safety. The programs will focus heavily on minimizing waste
volumes and worker exposure to hazardous or radioactive
materials. Qualified contractors assisting with decommissioning
will likewise be subject to CEC training requirements and
procedural controls.

4.4.1.2.2 Health and Safety

As with normal operation, the policy during decommissioning shall
be to keep individual and collective occupational radiation
exposure as low as reasonably achievable (ALARA). A health
physics program will identify and control sources of radiation,
establish worker protection requirements, and direct the use of
survey and monitoring instruments. |
4.4.1.2.3 Waste Management

Radioactive and hazardous wastes produced during decommissioning
-will be collected, handled, and disposed of in accordance with
regulations applicable to the CEC at the time of decommissioning.
Generally, procedures will be similar to those required for
wastes produced during normal operation. These wastes will
ultimately be disposed of in licensed radicactive or hazardous
waste disposal facilities located elsewhere. Non-hazardous and
non-radioactive wastes will be disposed of in a manner consistent
with good industrial practice, and in accordance with applicabic

j regulations.
<

| 4.4.1.2.4 Security / Material Control
|

| Requirements for physical security and for material control and
I accountability will be maintained as required during -

decommissioning in a manner similar to the programs in force
during operation. The LEC CEC plan for completion of
decommissioning, submitted near the end of plant life, will
provide a description of any necessary revisions to these

,

programs.
1
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A() 4.4.1.2.5 Record Keeping

Records important for safe and effective decommissioning of the
facility shall be kept in LES files. Information maintained in
these records includes:

a. Records of spills or other unusual occurrences involving the
spread of contamination in and around the facility, equipment, or
site,

b. As-built drawings and modifications of structures and
equipment in restricted areas where radioactive materials are
used and/or stored, including locations which possibly could be
inaccessible, and

c. Records of the cost estimato performed for the
decommissioning funding plan, and records of the funding method
used for aar.uring funds. -

4.4.2 DECOMMISSIONING STEPS

Implementation of the DECON alternative for decommissioning may
begin immediately following final shutdown, because only low
radiation levels exist at this facility. Overall, the DECON
alternative is estimated to require approximately five years from
plant shutdown to completion of the final radiation survey. Thee-

(' order or activities to support decommissioning will generally be:
installation of decontamination facilities, process system
purging, equipment dismantling and removal, decontamination,
destruction of Confidential and Secret Restricted Data material,
cale of salvage, disposal of 'astes, and completion of a finalw
radiation survey. The next paragraphs provide an overview and.

explanation of each of the stops in more detail.

4.4.2.1 Overview

Decummissioning, using the DECON approach, requires residual
radioactivity to be reduced below acceptable levels so the
facilities may be released for unrestricted use. Current Nuclear
Material Safety and Safoguards guidelines for release serve as
the basis for decontatrination costs estimated herein. Portions
of the facility which do not exceed contamination limits may
remain as is. The intent of decommissioning the CEC is to remove
all enrichment-related equipment from the buildings-such that
only the bu.ilding shel.ls and site inf rastructure remain. The
removed equipment includes: all piping and components from
systems providing UF6 containment, systems in direct support of
Cnrichment (such as refrigerant and chilled water), radioactive
and hazardous waste handling systems, contaminated HVAC
filtration systems, etc. The remaining site infrastructure will
include services such as electrical power supply, treated water,

~(~
~
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fire protection, HVAC, plant cooling water, communications, and
sewage treatment.

Decontamination of plant components and structures will require
installation of two new facilities dedicated for that purpose.
Existing plant buildings are assumed to house the facilities,
one facility will be especially designed to accommodate
repetitive cleaning of thousands of centrifuges, and the other
will serve as a general purpose facility used primarily for
larger components. The two new facilities will be the primary
location for decontamination activities. The small
decontamination area in the Separations Building TSA, used during
normal operation, may also handle small itams at decommissioning.

Decontaminated components may be reused or s'1d as scrap. All
equipment that is to be reused or sold as os u. e.111 be
decontaminated to a level at whien further use is unrestricted.

,

Table 4.4-1, Items for Decontamination at Decommissioning, lists I
all major items on the site expected to require decontamination.

|Materials which cannot be decontaminated will be disposed of in a i

radioactive waste disposal facility, l

Any UF6 tails still on site will be removed from the site at
decommissioning. Depending on technological developments
occurring prior to plant shutdown, the tails may have become
marketable for further enrichment or other processes. However,
funding provisions are made to dispose of the tails should that
become necessary.

Contaminated portions of the buildings will be decontaminated as
required. Structural contamination should be limited to the
areas indicated on Figure 4.4-1 as being inside the Radiation
Control Zones of the plant. The remainder of the site, including
the Hold-Up Basin and all land area, is not expected to require
decontamination.. (Good housekeeping practices during normal
operation will maintain the other areas clean.) When
decontamination is complete all areas and facilities on the site

| will be surveyed to verify further decontamination is not
! required. Decontamination activities will continue until the
i entire site is demonstrated to be suitable for unrestricted use.
| 4.4.2.2 Decontamination Facility Const ruct ion

New facilities for decontamination can be installed in existing
| plant buildings to avoid unnecessary expense. . Estimated time for
' installation is approximately one year following plant shutdown.

Details of the facilities are provided below in section 4.4.2.5
with the discussion of the decontami nation process.

4.4-6
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4.d.2.3 EZkkEE.51.08MIMO

At the end of the useful life of the facility, tht ( .orichment 4

process in shutdown and UF6 is removed to the fullt.c extent I

possible by normal process operation. This is followed by |,

evacuation and purging with nitrogen. This shutdown and purgir y"

. portion of the deconniskioning process is astimated to take,

approximately three months.;

4.4.2.4 Dismantlina

Dismantling is simply . 6atter of cutting out, disconnecting,
at ., all components requiring removal. The operations
themselves are simple but very labor intensive. They generally
taquire the use of protective clothing. The work process will be
optimized, considering the followingt

Minimizing contamination spread and the need for protectiveu.
clothing,

b. Balancing the number of cutting and removal operations with
the resultant decontamination and disposal requirements,

c. Optimizing the rate of dismantling with the rate of
decontamination facility throughput,

O d. providing sturage and laydown space required, as impacted by
retrievability, criticality safety, security, etc., and

e. Balancing the cost of decontamination and salvage with the
cost of disposal.

*

; Details of the complex optimization process will necessarily be
'

decided near the end of plant life, taking into account specific
contamination levels, market conditions, and available vaste.

disposal sites. To avoid laydown space and contamination
problems, dismantling should be allowed to proceed generally no
faster than tto downstream decet.tamination process. The time
frame to accomplish both dismantling and decontamination is
estimated to be approximately three years.

4.4.2.5 Decontamination
'

The facilities, procedures _, and expected results of
decontamination are described in the paragraphs below. Table
4.4-1 lists major components and structures expected to need
decontamination on site, complete decontamination of the plant
in estimated to require three- years to complete.

Since reprocessed uranium will not be used as feed in the CEC, no
consideration of U232, transuranic alpha-emitters and fission
product residues is necessary for the decontamination process.

4.4-7
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only antaminstion from U238, U235, U234, and their daughter
oroducts will require handling by decontamination processes. The
primary contaminant throughout the plant will be in the form of
Uo2F2, with much smaller amounts of UF4 and other compounds.

.

|

4.4.2.5.1 Facilities-

'vo decontamination facilities will be required to accommodate
ecommissioning. A specialized facility is needed for optimal

aandling of the thousands of centrifuges to be decontaminated,
ong with the UF6 pumps and valves. Additionally, a general

purpose facility is needed for handling the remainder of the
various plant components. These facilities are assumed to be
installed in existing plant buildings (such as the Centrifuge
Assembly Building).

The specialized facility will have four functional areas: a
disassembly area, a buffer stock area, a decontamination area,
and a scrap storage area for cleaned stock. The general purpose
facility may share the specialized facility decontamination area.
However, due to handling needs for various sizes and shapes of
other plant components, the disassembly area, buffer stock areas
ar.d scrap storage areas may not be shared.

Equipment in the decontamination facilities will include

a. Transport and manipulation equipment,

b. Dismantling tables, for centrifuge externals,
c. Saving machines,

d. Dismantling boxes and tanks, for centrifuge internals,
e. Degrcosers,

f. Citric acid and demineralized. water baths,
g. Contamination monitors,

h. Wet blast cabinet,
t

1. Crusher, for centrifuge rotors,

j. Smelting and/or shredding equipment, and

k. Scrubbing facility.

The decontamination f acilities provided in the Technical Services
Area for normal operational needs would also be available for
cleaning small items during decommissioning.

4.4-8
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4.4.2.5.2 procedure

(
procedures for decontamination will be developed and approved by
plant management to minimize worker exposure and waste volumes,
and to assure that work is carried out in a safe manner. The
experience of decommissioning European gas centrifuge enrichment
facilities will be incorporated extensively into the procedures.

At the end of plant life, some of ths aquipment, most of the
buildings, and all of the outdoor areas should c1 ready be
acceptable for release for unrestricted use. If they are
accidentally contaminated during normal operation they would be
cleanud up when the contamination is discovered. This limits the
scope of necessary decontamination at the time of
decommissioning.

Contaminated plant components will be cut up or dismantled and
processed through the decontamination facilities. Contamination
of sico structures will he limited to specific Radiation Control
Zones in the separations Building, and will be maintained at low
levels thro"chout plant operation by regular cleaning. The only
permanent RUZs are the contaminated Equipment Workshop, the
Decontamination Workshop, the contaminated Workroom, the Pump
Disassembly Rooms, and a portion of the Laundry Room. Due to
applied coatings and good hour.akeeping practicos, final
decontamination of these areas is assumed not to require
significant removal of surface concrete or other structural

>O material.

The centrifuges will be processed through t.he specialized
facility with the following operations performed:

a. Removal of external fittings,

b. Removal of bottom flange, motor and bearings, and collection
of contaminated oil,

c. Removal of top flange, withdrawal and disassembly of
internals,

d. Degreasing of items as required,

Decontamination of all recoverable items for smelting, ande.

h f. Destruction of other classified pc etions by shredding,
crushing, smelting, etc.

4.4.2.5.3 Results

As Urenco plant experience in Europe has demons r*ted,
conventional decontamination techniques are entirely effective
for all plant items. All recoverable items will be

() 4.4-9
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decontaminated and suitable for rouse except for a very small
amount of intractably contaminated material. Natorial requiring 1

disposal will primarily be centrifuge rotor fragments, trash, and
reridue from the effluent treatment systems. No problems are
anticipated which will prevent the site from being released for
unrestricted usa.

4.4.2.6 Eale/Salvace

Items to bc removed from the facilities can be categorized as
potentially re-usable equipment, recimerable scrap, and wastes.
However, based on a 30-year facility operating life, operating
equipment is not assumed to have reuse value. Wastes will also
have no salvage value.

With respect to scrtp, a significant amount of aluminum will be
recovered, along with smaller amounts of steel, copper, and other
metals. For security and convenience these materials will likely
be smelted into standard ingots, then sold at market price.
Estimated recovery values are provided below in Section 4.4.4.

4.4.2.7 Discosal

All wastes produced during decommissioning will be collected,
handled, and disposed of in a manner similar to that described
for those wastes produced during normal operation. Wastes will
consist of normal industrial trash, non-hazardous chemicals and
fluids, small amounts of hazardous raterials, and radioactive
wastes. The radioactive vaste will primarily be crushed
centrifuge rotors, trash, and citric cake. Citric cake consists
of uranium and metallic compounds precipitated fro.a citric acid
decontamination solutions. It is estimated that approximately
100 cubic meters of radioactive waste will be generated over the
five-year decommissioning operation. (This waste is subject to
further volume reduction processes prior to disposal.)

Radioactive wastes will ultimately be disposed of in licensed
low-level radioactive waste disposal facilities. Hazardous
wastes will be disposed of in hazardous waste disposal
facilities. Non-hazardous and non-radioactive vastes will be
disposed of in a manner consiwtont with good industrial practice
and in accordance with all applicable regulations. A complete
estimate of the wastes and effluent to be produced during
decommissioning will be provided in the LES CEC plan for
completion of decommissioning, to be submitted near the end of
license termination.

|

| Any Ur6 tails still on site will be removed from the site at
decommissioning. Depending on technological developments prior
to plant shutdown, the tails may have become narketable for,

j further enrichment or other processes. Since this is not
i assured, funding arrangements have been made to dispose of the

4.4-10
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g- tafls. Tails disposal would be acccmplished in accordance with

(' all applicabic regulations. The UF6 conversion and disposal
options will vary. Conversion and disposal would be accomplished
at non-LES facilities elsewhere. The UF6 would be converted to a
stable, non-volatile uranium compound prior to disposal.

Confidential and Secret Restricted Data components and documents
on site shall be disposed of in accordance with the requirements
of 10 CFR Part 95. Such classified portions of the ve.)trifuges
will be destroyed, piping will likely be smelted, documents will
be destroyed, and other items will handled in an appropriate
manner. Details will be provided in the LES CEC Security Plan
for the Protection of Classified Matter and Information,
submitted separately in accordance with 10 CFR Part 95.

4.4.2.8 Final Padiation Survov

A final radiation survey must be performed to verify proper
decontamination to allow the site to be released for unrestricted
use. The evaluation of the final radiation survey is based in
part on an initial radiation survey perf ormed prior to operation.
The initial survey determines the natural background radiation of
the areat therefore it provides a datum for measurements which
determine any increase in levels of radioactivity.

The final survey will systematically measure radioactivity over
gs the entire site. The intensity of the survey will vary depending
(\ on the location (i.e. the buildings, the immedia+e area around

the buildings, the controlled fenced area, and tha remainder of
the site). The survey procedures and results will be documented
in a report. The report will include, among other things, a map
of the survey site, measurement results, and the site's
relationship to the surrounding area. The results will be.

analyzed and shown to be below allowable residual radioactivity
limits, or further decontamination will be performed.

4.4.3 DECOMMISSIONING RESULTS

The results of decommissioning are presented below, including the
impact on the environment, the final condition of the land and
facilities, and the long-term use of the land.

4.4.3.1 Environmental Consecuences

The impact of decommissioning on the environment can best be
understood by comparing decommissioning activities with operating
activities, and bi' noting the condition of the site and
surrounding land when decommissioning is complete.
Decommissioning differs from operation in areas of resource
consumption, type and amount of effluents and wastes, and
duration of activities.

4.4-11a
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The consumption of electric power and water changes significantly
once decommissioning begins. Electric power usage drops
dramatically due to plant shutdown, and water usage will increase
to accommodate decontamination processes. The increase in water
usage will occur primarily during years two through four of the
five-year decommissioning program, when decontamination is
performed. (See Table 4.4-2, Estimated Decommissioning costs and
Duration, for an estimated schedule for each major
decommissioning step. The first year is taken with shutdown,
facility installation, and dismantling and the final year is
spent performing the final radiation survey) .

Plant thermal, liquid, and gaseous effluents also change
significantly during decommissioning. The thermal effluents will
become insignificant once the plant is shut down. On the other
hand, the portion of liquid effluent resulting from
decontamination processes will show a marked increase. Primarily
this effluent will result from use of citric acid baths for
decontamination. (Once citric acid bain solution is spent, the
uranium is removed, heavy metals are removed as required, and the
pH of the remaining solution is adjusted. The treated solution,
once it meets release limits, is then discharged to the
environment. The quantity of this solution will increase during
decommissioning).

Gaseous effluent volume drops slightly during decommissioning
since the process off-gas inputs to the stack are shut down.
Since no UF6 is being processed during decommissioning, there aro -

no innger trace amounts of UF6 or HF in the effluent stream. The
only significant amount of gaseous effluent during
decommissioning is clean air from HVAC systems.

Waste production during decommissioning will change as well. The
most significant waste categories during decommissioning will
include crushed centrifuge rotors, normal trash, and uranium-
containing " citric cake" from the citric acid baths. Annual
radioactive solid waste volumes produced during the
decontamination phase of decommissioning (years two through four)
have been estimated. The volume of total radioactive vaste these
three years is found to be roughly equal to radioactive solid
waste volumes produced during normal operation. Radioactive
wastes in the first and last year of decommissioning should be
much lower than during normal operation.

At the close of decommissioning the site and surrounding land is
returned to unrestricted access. During the course of operation
the land area will have returned to its natural state. This will
be an improvement for plant and animal life s.ince prior to
operation the land had been regularly logged. Wildlife and
natural vegetation should be abundant. Plant decommissioning
will leave behind an excellent industrial facility surrounded by
several hundred acres of land in its natural state.

4.4-12
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() 4.4.3.2 Post-Decommissionino site and racilities

The LES property, which is approximately 442 acres, is divided
into two areas. The CEC facility is located on a 70-acre
section, and the remainder of the acreage is restricted for
public access with no industrial use,

rollowing decommissioning, the 70-acre area will retain its
infrastructure and will serve as an ideal facility for another
industry. The site buildings and roads will be retained for
reuse. A number of systems will remain as well to support the
facility. These systems include treated water, fire protection,

' HVAC, plant cooling water, sewage treatment, communications, and
electrical power supply. However, a majority of the systems and
equipment in the CEC facilities is uniquely related to the
enrichment process, and will be removed. Removed items will
include the centrifuges, all Ur6 process piping and equipment,
certain coolir.g water systems, refrigeration systems, radioactive
and hazardous waste handling equipment and piping, contaminated
HVAC filtration systems, UF6 cylinder handling equipment, and
other miscellaneous systems and components. All hazardous and
radioactive materials will be removed from the site. The lake
and pond on the site will be clean and will support populations
of fish and other wildlife in the area. Overall, the
decommissioned facility will be in excellent condition and will
be an asset to the area.-s

s

\' The land surrounding the 70-acre' CEC site will have restricted
public access during normal operation, and so will return to its
natural state. As discussed in the previous section, the land
will have improved over the course of plant operation such that
wildlife should be abundant and the natural vegetation should be
thriving.

4.4.3.3 Lona Term Land Use

rollowing decommissioning, no restrictions will exist on the long
term use of the land. operation of the CEC will not cause any
land to be irretrievably committed for any specific use.
Residual radioactive contamination will be within the safe limits
specified in applicable regulations for the protection of the
health and safety of the public and the environment. Specific
plans for lease, sale, or other use of the land will be
determined near the eno of plant life.

4.4.4 DECOMMISSIONING CDSTS AND TUNDING

This section provides an estimation of decommissioning custs, and
explains the arrangements made to assure funding is available to
cover these costs.

O<
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4.4.4.1 Decommissionino Costs

Table 4.4-2, Estimated Decommissioning Costs and Duration,
provides a sumniary listing of the costs of the major
decommissioning activities described above in Section 4.4.2. All
costs are in 1990 dollars. Ac shown in the table, the estimated
total cost is $20 million, not including the cost of tails
disposal. Tails disposal costs are provided on an annual basis
and are estimated to be $9.?, million/ year (Reference 4.4-1,
Section 6.0, 5th item). Couts and salvage values are anticipated
to change between the time of license application and
decommissioning. The cost estimate will be adjusted periodically
consistent with the requireme.7ts of 10 CTR Part 70.25 (e) and the
guidance in Regulatory Guide 1.159.

,

4.4.4.2 Fundina Arranaerents

The funds for decommissioning the facility will be provided in
the form of a surety method, insurance, or other guarantee method
as required by 10 CTR Part 40.36 (e) and 10 CFR Part 70.25 (f).
The selected guarantee method is described in the decommissioning
funding plan which is presented in the CEC License Application.
As a part of this plan, methods are described for periodic
adjustments in the cost estimate, and resulting necessary
adjustments to the funding method.

O

(
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REFERE!JCES FOR SECTION 4.4

,

1. LES CEC Deoleted UF6 Disoosition Study, September, 1990,
prepared by Duke Engineering and Services, Inc.
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Table 4.4-1 (Page 1 of 2)

O Items for Decontamination at Decommissioning
i

Category Description Quantity

! Pumps Vent vacuum pumps 43
t

Process vacuum pumps 198
|

Waste disposal pumps 18
a ,
"

Centrifuges Aluminum (tons) 5000

Piping Aluminum, some steel
280(tons)

.

Gaseous Diameter 2 14" (ft) 706
effluent

Diameter 8 to 12" (ft) 500piping /ductwork
,

i Diameter s 6" (ft) 10,000

HVAC TSA ductwork (length, ft) 400

Filter housing (7'x7'x17') 3

Bldg surfaces Floors and walls ( f t') 10,000

Valves Process valves 2500

() Traps Chemical traps 28
,

carbon traps 15

Activated alumina traps 61

011 traps 49,

Sodium fluoride traps 42

Tanks Liquid waste tanks 18

Decontamination baths 6
_

Effluent' pits Plant unit and TSA pits 4,
,

.

O

1
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Table 4.4-1 (Page 2 of 2)

O Items for Decontamination at Decommissioning
'

,

Category
_

Debeription Quantity

Other equipment Desublimers 13

Cont. dump uurge vesselt! 42

UF6 sample rigs 6

Clothes washers 2

Clothes dryers 2

Wet blasting cabinets 1

Decon degressing units 2

Fomblin oil. fume hood 1

Fcmblin oil centrifuge 1

Stillage 48" stillage 26
"

30" stillage 26

Final Centrifuge transporter 2-3
decontamination
facility centrifuge manipulator 2-3

Os Centrifuge dismantling eq 1

(table /saw/ tank / box)
Sawing machines 4

Degreasers 2*

Decontamination tanks 6

Wet blast cabinet 1
,

Crusher 1

Smelter 1
m--rty

F

O

- -
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(

Table 4.4-2
[ Estimated Decommissioning Costs and Duration

Cost TimeActivity (Millions,
(Yrs)l 1990*$s)

_

Decontamination Capital $ 5.6
Facility <1
Installation Labor 1.1

,

System cleaning 0.9 1/4
Dismantling 5.6

Decontamination 11.6

Sale / Salvage (6.5) (a)
Waste Disposal 0.8 (a)
Tails Disposal (b) (a)
Final Radiation Survey 0.8 1

$ 20 5
TOTALS

+ Tails (b) yrs

For related information, reference also the
decommissioning funding plan contained in

the CEC License Application.

.

(a) To be performed along with dismantling and decontamination.

(b) Tails disposal costs are estimated to be $9.5 million per
year of tails production.

O

_ .
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4.5 RADIOACTIVE MATERIAL MOVEMENT
,

(
The transportation of radioactive materials may have
environmental effects. In this section a description is provided
of the uranium food to be used, the quantitics of radioactive
materials transported to and from the sito, and the radioactive
wastos from the site.

4.5.1 j;.nIUM FEED

The uranium food for the Claiborne Enrichment Center (CEC) is
natural uranium in the form of uranium hexafluoride (UF6). No
reprocessed uranium is used as feed material for the facility.
The uranium hexafluorido (UF6) is transported to the facility in
48X or Y cylinders. Those cylinders are designed, fabricated and
shipped in accordance with American National Standard (ANSI)
N14.1-1987, Uranium Hexafluoride - Packaging For Transport. Feed
cylinders are transported to the site by modified flat bed truck,
two por truck. Thorofore, a maximum of 55,120 pounds (27,560
pounds por cylindor) is transported por truck. There are
approximately 374 food cylinders or 187 shipments of feed
cylinders por year.

4.5.2 URANIUM PRODUCT

The product of the CEC is transported in 30B cylinders. These
cylinders are designed, fabricated and shipped in accordance with
American National Standard (ANSI) N14.1-1987, Uranium
Hexafluorido - Packaging For Transport. Product cylinders are
transported from the site to fuel fabrication facilition by
modified flat bed truck, typicT11y two por truck although up to 5
product cylinders could be transported on the same truck.
Therefore, a maximum of 25,100 pounds (5,020 pounds per cylinder)
of enriched uranium could be transported por shipment. There are
approximately 380 product cylinders shipped per year.

4.5.3 URANIUM WASTES

Detailed descriptions of radioactive waste materials which will
be shipped from the CEC facility for disposal are presented in
Chapter 6 of the Safety Analysis Report. Table 4.5-1 presents a
summary of those waste materials.

7-s) 4.5-1

1I _ - - _ _ - -- -- --
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4.5.4 TRANSPORTATION

The feed and product materials of the facility will be
transported by truck. Feed material is obtainable from UF6
conversion facilities near Gore, Oklahoma and Metropolis,
Illinois. The product could be transported to fuel fabrication
facilities near Hanford, Washington; Columbia, South Carolina;
Wilmington, North Carolina; Windsor, Connecticut; Lynchburg,
Virginia; or Hematite, Missouri. The designation of the supp, lier
of UF6 and the product receiver is the responsibility of the
customer. Table 4.5-2 lists the approximate highway distances
from the CEC to the conversion facilities and fuel fabrication
facilities.

O

4.5-2

1
:
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Table 4.5-1

Catecories and Ottdities of CEQ
Radioactive Wastes Recuirinc
QffSite Shiomer.t and DisDosal

Weight Volume Uranium
idoujd Waste (Lbs/Yr) fGal/Yr) (lbs/Yr)_

Solvents 25 11

011 25 Trace

Chemicals 750 110

Solid Waste

Trash 16,000 22
__

Filters 1,850 1

Activated Carbon 1,500 120

Activated Alumina 350 4

Scrap Metal 290 Trace

Fomblin Oil 55 1

Recovery Sludge

Decontamination 600 6
Abrasive

Waste Processing 1,800 37
Precipitate

gaseous Wastes

None

O



Table 4.5-2
Distances to UF6 Feed and Product Locations

UF6 Feed Sucoliersi

Approximate Distance to
Location Louisiana Enercy Services CEC

Gore, OK 367 miles

Metropolis, IL 499 miles

UFC Product Destinations:

Approximate Distance to
Location Louisiana Enerav Services CEC

Hanford, WA 2,129 miles

Columbia, SC 827 miles

Wilmington, NC 1,027 miles

Windsor, CT 1,594 miles

Lynchburg, VA 1,112 miles

Hematite, MO 490 milec

O

_--
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- 5.0 EliVIRONMENTAL EFFECTS OF ACCIDE!1TS

This chapter discusses the en'rironmental ef fects of possible
accidents that may occur at the plant or during the
transportation of materials to or from the facility.

:
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5.1 URANIUM ENRICHMENT FACILITY ACCIDENTS

1
A stepwise approach has been used to determine the environmental I

effects of potential accidents. This approach presents the I

following data and subsequent evaluations: I
,

n. Tabulate all chemicals and radiochemicals used in the |
operation;

'

|

b. Determine the physical state of the materials in Step 1; I

c. Determine the in-process or in-storage inventory of each of
the materials identified in Step 1;

d. Estimate the magnitude of the potential accidents and the
consequences of these accidents;

e. Specify the properties of each, material that are important to
its dispersibility and effects;

f. Subject each of the materials of concern to the theoretical
accident scenario to yield the most damaging effects; and

g. Using the derived information from the above steps, compare
the predicted concentrations of the worst case accident

7x scenario to published impact threshold criteria.

*_ The term accident as it is used in this section encompasses a
variety of events. These events include the following.

a. Events that result in a release of hazardous material in
sufficient quantities to endangor the public are usually called,

accidents.

b. Events that result in a release of hazardous material in
quantities that do not endanger the public but could endanger
plant workers are usually called abnormal events.

c. Events that include equitment failures that do not result in
a release of hazardous materials but could interrupt plant
production are usually called process upsets.

5.1.1 INTRODUCTION

During design of the CEC facility, over 30 accident analyses were
performed. These are discussed in Sections 2.3, 2.4, 4.5, 9.0,'

9.1 and 9.2 of the Safety Analysis Report (SAR, Reference 1).
Some of the accidents analyzed in the SAR are addressed from an
ultraconservative, " worst case" perspective. This is done in
order to insure that the CEC facility design incorporates
engineered safety features which are adequate to protect the
health and safety of the public.

5.1-1
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Section 5.1 of the Environmental Report (ER) has a different
purpose than the SAR. The objective of the ER is to provide an
evaluation of the environmental effects associated with potential
accidents, including a comparison of the worst case credible
scenarios to published impact critoria. The focus of the ER is
on expected consequences, rather than the expected frequcncy as
in the SAR.

Potential accidents at the CEC facility may be of two basic
types: UF6 accidents and other types of accidents. The most
important class of accidents involve UP6. This is the principal
chemical compound processed by the CEC in large quantities.
Although UF6 is radioactive, the principal threat posed by it is
chemical toxicity. The CEC design includes a large number and
variety of safeguards which are designed to prevent or mitigate
accidents involving UF6. LES has also developed additional
engineered safety features in response to lessons learned from
minor incidents at Urenco facilities in Europe. The CEC design
includes all of these proven design features. The CEC includes
sufficient number, variety and quality of engineered safety
features such that the design prevents the occurrence of any UF6
accident which could endanger the health and safety of the
public. The CEC also includes a large number of features which
are designed to protect plant workers from UF6 accidents. Taken
together, these design orovisions have the effect of minimi;ing%

environmental impact from UF6 accidents. UF6 accidents are
discussed in Section 5.1.2.

The second class of accidents involves other industrial chemicals
on the site. These are not radioactive, but some of them can be
a hazard if they are allowed to escape from the plant. There are
several such chemicals that are of interest. Most are present
onsite in small quantities. Each is handled pursuant to
regulations and industrial codes; consequently, the design is
considered to be safe in regard to these substances. These
accidents are discussed in Section 5.1.3.

The CEC site location with respect to the state is shown in
Figure 2.1-1 and the parish in Figure 2.1-2. The 442 acre CEC
site is shown in Figure 2.1-3,

5.1.2 POTENTIAL EVENTS INVOLVING UF6 RELEASES

Potential events involving UF6 releases fall into two categories:

a. Events which are not expected to occur. In some cases the
probability of these events is remote. In others cases the plant
design and operating procedures include provisions which will
prevent these events from occurring (i.e., the design renders
them non-credible) or substantially reduce the likelihood of
occurrence. All large scale UP6 release scenarios have been
rendered non-credible by design provisions.

5.1-2
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() b. Events which appear to have some probability.of occurrence
during the life of the plant. UF6 releases, should they occur,
are likely to be associated with this category of event. In no
caso could the rele. toes from such events endanger the health and
safety of the public.

The CEC in designed to have adequate " defense in depth" to assure
public and worker safety. The events analyzed are primarily
chemical in nature because chemical toxicity is a greater concern
than radiation exposure when dealing w2th UF6. The specific
details of these evento ore presented in Chapter 9 of the SAR
(Reference 1).

5.1.2.1 criticality

The maximum enrichment level at the CEC is 5.0 wt % U235. The
CEC has been designed and will be constructed to ensure that a
nuclear criticality cannot occur. Consequently, no ditact
-radiation or release of fission products can occur. Criticality
is discussed in detail in Section 4.5 of Reference 1. The
following discussion explains why criticality accidents cannot
occur.

Almost every plant component in which criticality is a potential
threat is designed to be -aafe by geometry (i.e. , safe by shape) .
Criticality cannot occur in components which are safe by shape.

Three types of plant components do not comply with the safe-by-
chape criteria. These include:

a. Product desublimers-

b. Product cylinders

c. Liquid effluent monitoring tanks

d. Decontamina'clon tanks

e. Citric' acid collection tanks
.

The plant design employs moderation control methods to prevent
criticality in the product deoublimers and product cylinders.
Moderation control design' features include the following.

a.- Use-of electrically heated air-rather than steam to heat-and
vaporize UF6. This keeps UF6 out of contact with water.

b. Use of air, chilled by Freon R-11 refrigerant (not water), to
desublime UF6_and cool cylinders in the product take-off
stations. This keeps UF6 out of contact with water.

O c. Use of Freon R-11-(not steam or water) to heat and cool
! enriched product desublimers. This keeps UF6 out of contact with

water.

5.1-3
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d. Use of air, chilled by Freor. R-ll refrigerant (not water), to
desublime UF6 and cool enriched uranium cylinders in product -

blending stations. This keeps UF6 out of contact with water.

c. Use of rockwool and polyurethane foam meterial with an
external vapor seal to prevent moisture buildup in desublimer
insulation. This keeps UF6 out of contact with water and
prevents buildup of neutron reflector.

Additionally, undesired moderation of UF6 in process systems is
prevented by system pressures which are a fraction of the water
or HF vapor pres'sure at operating temperatures. Criticality
cannot occur if these two substances remain in gaseous form.

The liquid effluent monitoring tanks, the decontamination tanks
and the citric acid collection tanks are located in the Technical
Services Area of the Separations Building. These tanks may
contain uranium that is collected as a result of decontamination
activities, such as UF6 pump maintenanco. Criticality is
prevented by controlling the uranium mass and concentration in
.these tanks.
Centrifuges are arranged on end in a square array. Failed
centrifuges could take on water vapor as a result of a slow
inloakage of air. A criticality analysis was performed and is
presented in Section 4.5 of the SAR (Reference 1). The results
of this analysis indicate that even for a three by threo array of
failed centrifuges, the k-eff is less than 0.75. Therefore, even
for this highly unlikely scenario, criticality is not possible.

5.1.2.2 Fire

Fires happen occasionally at most industrial plants. It is
essentinlly impossible to pr. ent fire from ever happening at
overy point in a f acility. Consequently, the CEC design includes
a number of provisions to deal with the threat of fice:

_

a. Preventing fires from starting by segregating ignttion
sources and by minimizing the quantity of combustibir. materials
in the facility to prevent the spread of potential fires;

b. Using fire resistant building materials to divide the plant
into zones. These fire barriers prevent a fire in one zone from
spreading to another zone. This compliec with NFPA 101
(Reference 2);

c. Using fire detection systems to alert plant operators of
fire;

d. Using adequate fire suppression systems, both automatic and
manually operated, to extinguish fires; and

O
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() e. Fighting significant fires using fire fighting equipment and
personnel, including the onsite fire brigade and offsite
assistance.

A preliminary fire hazard analysis has been performed, The
results indicate that fire does not pose a threat that would
cause UF6 t.o be released. This analysis evaluates the maximum
possible fire that could occur in each of the zones enclosed by
fire barriers. For each postulated fire, the combastible loading
is used to predict the duration of the fire. If the duration of
the fire is less than the rating of the barriers surrounding the
zone, then it is concluded that the fire cannot spread into
another zone. The following is an example of a fire Dazards
analysis for a typical zone.

The Technical Services Area (TSA) was analyzed because it
represents the worst case fire scenario. This is based en the
combustible loading of the area and its proximity to the uranium
enrichment process. This is the only area where combustion
loading could be significant. In performing this analysis,
several conservative assumptions were made in order to identify
the r agnitude of the worst case fire that might arise. It was
assumed that:

a. The fire r.uppression systems would be impaired during the
r~N fire;'

b. No response would L_ provided by the fire brigade; and

c. The combustible e mtents of the individual rooms and/or
entire TSA would burn completely.

The analysis indicates that the postulated fire would not
penetrate fire barriers and spread into areas where UF6 is
processed. A fire in the TSA would not damage or destroy safety
cla:s equipment or circuits, and it would not lead to a release
of UF6.

Approximately 140 Type 1S UF6 sample bottles are in the TSA.
Potential fires in the TSA are not of long enough duration ta
cause the sample bottles to ruptuts. Therefore, no UF6 is
released to the building as a result of a fire.

The only release of radioactive materials would occur as a result
of a fire consuming spent HEPA filters or contaminated solid
waste. Small quantitles of radioactive materials would be
released to the building with only trace amounts released to the
atmosphere. There are no measurable consequences.

There are no credible scenarios that would cause a explosion.

(O
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5.1.2.3 Hatural Phenomeng

The CEC is designed to withstand normal natural phenomena (wind,
rain, snow, earthq!!ake, etc.) per the requirements of the SBCCI
Standard Buildirg,4;da (Reference 3). In addition, the
Separations Bulle - is designed to withstand extreme natural,

phenomena an desca,oed in Section 5.2 of the SAR (Reference 1).
These extreme natural phenomena are designated as the D.ssign
Basis Earthquake (DBE), Design Basis Tornado (DBT), Design rasis
Hurricane (DBH), and Design Basis Flood (DBFL) . The cansequences
of extreme events are described below.

<

5.1.2.3.1 E:rthquake

The CEC DBE has an annuti probability of occurrence of 2E-3 (once
in 500 years). The maximum horizontal ground acceleration
associated with the DBE is 0.046g as determined by Law
Engineering and presented in their Scismology Report (Reference
4).

The Separations Building, the autoclaves, the centrifuges, and
all System Class I components are designed to withstand the DBE.
Other components in the UF6 systems are not specifically designed
to withstand the DBE. Should a large earthquake occur, these
components could fail and release small amounts of UF6. These
releases would result in no measurable consequence.

5.1.2.3.2 Tornado

The DDT considerec'. for this analysis has an annual probability of
occurrence of IE-4 (once in 30,000 years). The characteristics
of the DDT as determined by Mehta (Refer 0~;e 5) are presented in
Tatir 5.1-1, Design Basis Tornauo.

The Separations Building is designed to withstand the DBT,
thereby preventing a large release of UF6 which could endanger
the health and safety of the public, Small releases of UF6 could
result from DBT missiles striking the Separations Building. The
relcases would result in no measurable consequence.

5.1.2.3.3 Hurricane

Murricane conditions are bounded by normal wind and tornado wind
at the CEC, as stated in Section 4.2.2.2 of the SAR (Reference
1). Therefore, thera are no releases of UF6 or hazardous
chemicals that will occur as the result of a hurricano.

5.1.2,3.4 Flood

The DrFL considered for this accident analysis is the Standard
Project Flood (SPF) as defined by the U.S. Army Corps of
Engin6ers. The area around the CEC is designated to be one
having minimal flooding potential by the Corps of Engineers. Any

;_
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p) flooding at the CEC would be the result of localized intense('' rainfall.

The local flood analysis is based on the six hour Standard
Project Storm as described in Section 3.4 of the SAR
(Reference 1). The resulting storm distribution is shown in
Table 5.1-B. This storm results in a maximum water depth of 2.5
inches on the CEC yard.

The Separations Building is designed to withstand the buildup of
water on the roof. The floor of the Separations Building is
located six inches above yard grade, thus providing 3.5 inches of
freeboard. Therefore, no release of UF6 or hazardous chemicals
can occur from the Separations Building as a result of the
Standard Project Flood.

The cylinders of UF6 that are in the various outdoor storage
areas will not be affected by the Standard Project Flood. These
cylinders are stored on saddles approximately eight inches high.
Thia provides 5.5 inches of freeboard for the average cylinder.

The Cylinder Receipt and Dispatch Building is designed so that
water will r.ot accumulate on the roof. The floor is located at
an elevation that provides approximately 3.5 inches of freeboard.
Therefore, there is no release of UF6 from the Cylinder Receipt

''} and Dispatch Building associated with the GPF.

''
'.l.2.4 Material Hqndlina - UF6 Cylinders-

The CEC cylinder handling oystem will receive, transport and
dispatch over 1400 cylinders per year. The continuous operation

'
of the uranium enrichment process requires the efficient movement.

of feed cylinders, product cylinders and tails cylinders. These
cylinders must be moved from offsite transport vehicles, to
storage locations to weigh stations, to and from autoclaves, and
to and ' tom take-off stations.

Ther, are three types of equipment that are used to handle UF6
cylinders at the CEC. They are as follow 3:

a. 25-ton overhead cranes,
b. Rail transporter, and
c. Site transporters.

5.1.2.4.1 Equipment Descriptions

There are two 25-ton overhead cranen at the CEC. One is located
in the Cylinder Receipt and Dispatch Building. The second crane
is located in the Cylinder Handling Area of the Separations
Buildinc. These cranes are used for loading and unloading UF6
cylinders from offsite transport vehicles, moving cylinders to

{''Ns) rail tranuporter, and moving cylinders into temporary storage
a.cl from weigh stations,. loading and unloading cylinders from the

locations.
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O1The rail transporter is located in the Separations Building. It |

|is used for moving UF6 cylinders from the Cylinder Handling Area
to and from the autoclaves and take-off stations. l

The site transporter (s) is either a modified forklift or a l

straddle carrier. The site transporter is used for moving UF6
cylinders between the Cylinder Receipt and Dispatch Building, the
Cylinder Handling Area of the Separations Building, and the |
outside storage areas. ;

5.1.2.4.2 Safety Features

Design features and operating restrictions have been defined for
the cylinder handling equipment items, to avoid any UF6 release.
The most significant restriction contributing to safe operations
is the prohibition against handling cylinders unless they have
been cooled and the contents solidified. By restricting cylinder
handling to solid UF6, the consequences of a breached cylinder
are limited to the very low vaporization and reaction rate of
Lolid UF6.

The LES uranium enrichment facility has both design and operating
restrictions to prevent and prohibit the handling and movement of
a cylinder with liquid UF6. Liquid UF6 in a cylinder is very
dense and tends to shift or " slosh" within the void space of a
cylinder. This s'7shing can cause rapid snifting of the center
of gravity when r ylinder is suspended by the flexible wire
ropes of a crane. The results of even small acceleration or
deceleration of the crane can make the cylinder difficult to
control, thereby increasing the risk of cylinder rupture by
puncture or deformation.

Finally, it is important to note that the cylinders, i.e., feed,
product, and tails, have all been designed and tested to
withstand a severe drop, and cven withstand deformation before
rupture (Reference 6).

5.1.2.4.3 Operating Experience

With a maximum operating requirement of over 15,000 cylinder
moves per year by crane, the probability of an incident resulting
in loss of cylinder control cannot be ruled incredible. The
assumed failure scenario results in the drop of a cylinder as
much as five feet. It is estimated that this could occur once
every 75,000 moves. However, this failure will not necessarily
result in a release of UF6. In order for there to be a release
of UF6, there must be a breach of the cylinder wall. The
probability of puncturing a cylinder, given a crane failure and
cylinder drop, depends on:

a. Status of the cylinder - empty or full,

b. Height of the drop, and

5.1-8 -
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() c. Objects the' cylinder may. strike.

In developing a prediction of cylinder handling failure rates at
the CEC, it.is useful to consider the operating history at three
European Urenco sites that use the same handling equipment and
operating procedures. In a period of approximately thirty-three
operating years at three Urenco facilities, and over 100,000
cylinder moves by crane, no cylinder has ever been dropped.

In nineteen years of operating experience at two Urenco
facilities, there have been no incidences of a cylinder being
dropped from a rail transporter. There have been a few (< 5)
cylinders dropped from site transporters during this same time
frame. However, none of these incidents resulted in a release of
UF6.

5.1.2.4.4 Consequences of Handling Incidents
,

Releases of UF6 from a cylinder during handling will be
unquantifiably small. The UF6 is in a solid state during these-
operations. There is no measurable consequence.

5.1.'2. 5 Storace Yard Fire-

The-postulated event involves exposure of one r+ more feed or
tails UF6. cylinders to an intense heat source. uuch an event isO very unlikely. A serious fire, lasting more than 30 m.inutes, is
postulated to occur in the immediate vicinity of a cylinder
located outdoors. This event could result in the outdoor release
of a UF6 cloud. Such an event is considered the worst case
accident. This postulated accident is described in detail in
Section 9.2.2.3 of the SAR (Reference 1).
This release would:be prevented by'two factors. First, the
cylinders:are designed to survive.a thirty minute fire
(References 7, 8 & 9). Second, LES will use a combination of-

.cngineered safety features,.such as speed bumps, limited-capacity
fuel tanks for onsite-vehicles, adequate fire protection
components, and administrative controls (e.g., excluding
combustible materials from storage yards) to prevent a thirty-
minute fire from occurring. For example, the Tails Storage Yard
is designed to ensure that combustible liquids (e.g.,. spilled
fuel) immediately drain-away from the yard areas. Consequently,
a hot fire of long duration (e.g., greater than 30 minutes) is
not a credible event.

:In order _for this accident to occur, several other events must
occur simu2daneously.- First, a fire must somohow-erupt in the;
storage yard. Several of the following events must also occur:

a. Failurefto follow procedures which limit the amount of-
combustible materials kept in.the storage yard; '

5.1-9
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b. Failure to follow procedures which limit the amour.t of
combustible materials carried into the storage yard (i.e,
vehicles with large fuel tanks);

c. Failure of a vehicle fuel tank or a fuel spill from a fuel
delivery truck;

d. Failure of the yard drain system to route a fuel spill away
from the cylinders;

c. Failure of the onsite fire brigade to respond to the fire in
a timely manner; and

f. Failure of the offsite fire brigade to respond to the fire in
a timely manner.

Based on these factors, this accident is not credible.
( Therefore, there is no release of UF6.

5.1.2.6 Autoclave Heater Malfunction

The potential accident of concern is caused by malfunction of the
autoclave heater. The specific details of tnis postulated
accident are presented in Section 9.2.2.2 of the SAR (Reference
1). Essentially, if several centrol and protection systems
simultaneously failed to shut c{f the heater, the primary and
secondary containment could become overpressurized and fail.
Rupture of a heated cylinder would spill UF6 into the autoclave.
This would quickly produce UFC gas. If the secondary containment
then also failed, UF6 would be released into the building.
Postulated events include overheating a feed cylinder,
overheating a product cylinder in the liquid sampling or blending
autoclaves, or heating an overfilled feed or product cylinder.

Releases due to overheating would be initiated by malfunctions of
the heater control circuits, coupled with simultaneous failure of
the air pressure / temperature protection systems which are
intended to detect malfunctions of the heater control circuits.
Heating overfilled containers does not release UF6 to the
environment, only into the secondary containment (i.e., the
autoclave). For a release to the building to occur, the
autoclave heater control circuits and the pressure / temperature
protection circuits would also have to fall and operators would
havo to ignoro alarms and fail to take corrective actions.

Hydraulic failure of the cylinder does not directly lead to
-mechanical failure of the autoclave, wnich was designed as a
secondary containment system. The autoclave has reduncant,
functionally divergent instrument loops which vill trip alarms
and automatically shut off the heater under conditions indicative
of UF6 releases to the autoclave internal atmosphere. This
prevents subsequent mechanical failure of the autoclave secondary
containment. There are a total of four instrument loops, two air
temperature trip loops and two air pressure trip loops. One air
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| )- tempeiature and one air pressure loop have been designated as

safety rclated, System Class I components.

Overpressurization of a cylinder alone cannot cause a failure.
Continued overheating is required before failure can occur.
Overheating requires multiple failures of the heater control and
autoclave protection circuits. The failures required are:

c' < troller f ailure - and

Controller protection system failure - and

Firitt air temperature trip (hardwired) failure - and

Second air temperature trip (hardwired) failure - and

First air pressure trip (hardwired) failure - and

Second air n*9ssure trip (hardwired) failure - and

First heater surface element temperature
trip failure - and

Second heater surface element temperature
trip failure - ano

(O Third heater suc"oco elemenu temperature)
trip failure.

This failure scenario also conservatively assumes no operator
intervention to interrupt power to the autoclave heaters.
Simultaneous failure of all these devices is not credible.
Therefore, there is no release of UF6.

5.1.2.7 Postulated Abnormal Eve g_q

Abnormal events or process upsets could occur as a result of
equipment malfunctions and/or operator errors during normal
operations. CEC systems and components are designed to prevent
or mitigate the consequences of postulated abnormal operations.
For the purpose of this discussion, abnormal events include
process upsets.

Abnormal events are associated with UF6 operations involving
solid or gaseous UF6. The release potential is limited by the
physical and chemical properties of UF6. Abnormal operations
could potentially lead to small releases c. razardous materials
within the facility. The extremely un:ilely, but potentially
more severe, accidents involving large quantities of readily-
dispersible liquid UF6, are discussed in Section 5.1.2.6.

Eleven abnormal events are discussed in this section. They are:

a. Centrifuge containment fa ?':re,t

5.1 t 1
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b. Desublimer pipe rupture,

c. UF6 positive pressure pipe failure,

d. Erroneously opening a contaminated autoclave,

e. UF6 chamical reactions in a cylinder,

f. Hydraulic rupture of UF6 low pressure piping,

g. Chemical trap rupture,

h. Power failure,

1. Water failure,

j. Fluorine leak,

k. Scrubber failure, and

1. Compressor leak.

5.1.2.7.1 Centrifuge Containment Failure

The postulated abnormal event associated with centrifuge
operation is mechanical failure of the high speed rotor within
the casing of the machine. The specific details of this abnormal
event are presented in Section 9.1.1 of the SAR (Reference 1).
The postulated causes of centrifuge containment failure are
casing penotration by. rotor fragments and/or rupture of the floor
mounting system after a_ centrifuge rotor failure. The
penetration of rotor fragments could theoretically breach the
centrifuge casing, injuring workers and/or-releasing small
quantities of hazardous material. Rupture of the floor mounting
system could potentially result in worker injury and/or damage to
adjacent centrifuges. Urenco test data has-demonst'tated the
effectiveness of the Tcl2 design features that prevent adverse
consequences of centrifuge rotor failure. Thus, contrifuge
containment failure is not a credible event within the CEC.
Therefore, there is no release of UF6.

,

5.1.2.7.2 Desublimer Pipe Rupture

The specific details of this abnormal event, are presented in
Section 9.1.2 of the SAR (Reference 1). "he only credible.

failure mode is thermal expansion of solid UF6 in en overfilled
desublimer pipe. This failure mode requires that the desublimer
be overfilled beyond the operational fill limit of thirts.>n
percent capacity (=1100 lbs UF6) to at least eight'-eight percentJ
capacity (=7490 lbs UF6), assuming uniform an?nler desublimation.
Again, it is very unlikely that multiple operttar errors over a
long period of time could result in overfilling a desublimer by
about 700 percent.

5.1-12
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() In the unlikely event that a desublimer pipe does rupture, the
UF6 contents will be confined by the desublimer casing.
Therefore, only trace amounts of uranyl fluoride (UO2F2)_ and
hydrogen fluoride (HF) would be released to the building.

Deformation of-the desublimer pipe could conceivably damage the
Froon coils wrapped around the outsido diameter, potentially
releasing Freon Rll inside the casing. UF6 is not reactive with
Freon Rll.- Chemical reactions with moisture would be prevented-
by the inert nitrogen blanket within the casing. The desublimer
casing would confine any release from the desublimer pipe so that
only trace amounts of uranyl fluoride (UO2F2) and hydrogen
fluoride (HF) would be released to the building.

5.1.2.7.3 UF6. Positive Pressure Pjaing Failure

The specific details of this abnormal event are presented in
Section 9.1.3 of the SAR (Reference 1). The design is such that
failure of the piping,_ connections, :ad/or _ valves containing UF6
under positive pressure (greater than atmospheric) can only occur
within the secondary containment of an autoclave. Therefore,

, postulated single failures associated with these components such
! as pipe breaks, pigtail failures, or talve leaks cannot result in

,

i the release of haza*dous materials outside the autoclaves. These
abnormal events vo t' result r et.ta'nination of.an autoclave,
which is discurse' . Section t.l.2.7.4.

5.1.2.7.4 Erronmously Opening a Contaminated Autoclave

The specific details of this abnormal event are presented in
Section 9.1.4 of t'a SAR (Reference 1) . The failure of a
cylinder,-piping, cc.1nections, and/or valves containing UF6 under.

positive pressure would result in contamination within the
secondary containment af an autoclave, as described above in
Section 5.1.2.7.3. Ecroneously opening a contaminated autoclave
would expose-plant personnel to hazardous materials. In order to
occur, this-abnormal event would need to be initiated by multiple
operator errors associated with the verification of and response
to a-release of UF6 inside an autoclave. The autoclaves are-

provided.with design features that effectively protect plant
personnel from erroneous autoclave door operation.

|

The effects and-consequences of opening a contaminated autoclave-
depend on the quantity and phase of.the contamination within the-
autoclave. The accumulation of liquid UF6 in an autoclave is not
credible Therefore, the autoclave could only contain solid
and/or a:seous UF6 and small quantities of solid UO2F2 and
gasecut clF at the time of the incident.

Therefore, the quantity of contamination within an autoclave
would most likely be limited to that which could accumulate from

O the quantity of UF6 that could accumulate is limited to the few
a small leak in the UF6 positive pressure piping. In this case,

pounds that could leak before it is detected and alarmed by the

|-
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increase in the autoclave Lir pressure / temperature ratio. If
this means of detection fails, leakage of approximately 220 lbs
UF6 would generate enough vapor pressure in the autoclave volume
to trip the System class I pressure sensors, which would generate
alarms and shut down the heaters. The operators would respond to
the alarm by manually closing the cylinder's superior valve. The
quantity of UF6 that could ultimately leak is limited to the
quantity that would generate enough vapor pressure to equal the
pressure inside the leaking cylinder. Thus, the maximum quantity
could be slightly more than 220 lbs due to the heat capacity of
the UF6.

Contamination would be limited primarily to solid UF6 deposited
on surfaces inside the autoclave. The quantity of HF and UO2F2
would be limited before the door is opened because very little
moisture is available in the sealed autoclave to react with UF6
at the time of the release. A small quantity of HF and UO2F2
would be produced after the door is opened from the slow reaction
between solid UF6 and moisture in the air. The UO2F2 settles out
soon after formation. Since solid UF6 has a sub-atmospheric
vapor pressure at ambient temperature, any solid UF6 in the
cylinder or autoclave would remain in the cylinder or autoclave
cfter cooling.

The autoclave design features that preclude the accumulation of
liquid UF6 within an autoclave effectively limit the dispersion
of hazardous materials outside the autoclave during erroneous
door operation. The autoclave door can only open a few inches
before reaching a travel stop that prohibits further movement
until it is manually released. Dispersion is also limited and
easily detectable by the physical and chemical properties of UF6,
UO2F2, and HF. HF has an obnoxious odor and is extremely
irritating at concentrations well below the levels required to
cause health effects. Therefore, plant personnel would have
ample warning to safely evacuatn the area after erroneously
opening a contaminated autoclave.

5.1.2.7.5 Cylinder Rupture Due to UF6 Reactions

The specific details of this abnormal event are presented in
Section 9.1.5 of the SAR (Reference 1). The accident analysis
verifies that the cylinders are not affected by credible failures
that could introduce hydrocarbons into a UF6 system. There are
no credible combinations of failures that could cause a
significant quantity of hydrocarbons or water to enter a cylinder
during filling. The procedure for inspecting and connecting
empty cylinders prevents significant amounts of reactive
jmpurities from remaining undetected in a received cylinder.

The only credible scenario for in-leakage begins with the
substitution of a non-volatile hydrocarbon oil for the inert
Fomblin oil used in process vacuum pumps. Two simultaneous,
major operating errors would have to occur for a hydrocarbon to
be substituted for Fotblin oil. First, a hydrocarbon lubricating
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O oil would have to be introduced into the storage area for the
Fomblin oil used in process vacuum pumps. This would be a
violation of material handling procedures. Second, the
maintenence technician would have to mistakenly fill a process
vacuum pump with the hydrocarbon oil, despite its different
appearance and density. This is a violation of maintenance
procedures. Pumps that use Fomblin oil are maintained in a
separate area of the pump workshop.

While these types of operator errors cannot be e.ntirely ruled
out, these operator errors do not lead to any creajble scenario
which could result in a significant amount of hydrocarbon
entering a cylinder. Since oils have a very low vapor pressure,
it is unlikely that significant quantities could traverse through
the piping to a cylinder station. Also, the use of hydrocarbon
oil in a product or tails vacuum pump would result in alarms and
shutdowns for high pressure, high temperature and/or high motor
current.

The credible scenarios that were developed do not result in a
release of any process materials or reaction products. A
credible reaction could occur if greater than 1 lb (but less than
25 pounds) of non-volatile hydrocarbon oil is present in a '

received cylinder. The cylinder would pass through some of the
inspection tests. In.this scenario, if the remaining inspections

f-^s are not donc properly, there could be a reacticn with 20 lb of'
i UF6. The worst credible event would result in an increase ins'

pressure and temperature that would not exceed the hydrotest
pressure of the cylinder. Because the cylinder would not fall in
this scenario, there would be no release of UF6.

5.1.2.7.6 liydraulic Rupture of UF6 Low Pressure Piping

The specific details of this abnormal event are presented in
Section 9.1.6 of the SAR (Reference 1). Because all UF6 piping
outside the autoclaves contains gaseous UF6 under vacuum, the
only scenario that can rupture UF6 low pressure piping is a heat
tracing / hot box failure that allows UF6 to desublime inside the
pipe, combined with a subsequent operator error which allows the
pipe to be reheated before the solid UF6 is evacuated.

The following sequence of faults must occur before a release of
UF6 is possible:

a. Failure of the heat tracing and/or hot box heater circuit, or
loss of primary and standby power supply to the heaters, or
operator error that erroneously de-energizes heaters

b. Failure of the temperature sensor and/or alarm in the heater
circuit that controls temperature. This is independent of the
above failure because the heater and sensors receive power from i

different sources
'A
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c. Failure of the temperature sensor and/or alarm in the
independent protection circuit.

d. Failure of the pressure and/or flow instrumentativn to alarm
in response to changes in these parameters associated with the
formation of a flow restricting plug. Note that this failure
does not apply to lines in which there is no flow such as
isolated branch connections

The above failures would allow UF6 to desublime in the pipe or
component. At least three independent failures must occur to
form a plug due to UF6 desublimation In addition, the following
events must occur before liquefaction of UF6 could rupture the
pipe:

e. The operator erroneously re-energizes the heat tracing and/or
hot oox heater before evacuating the desublimed UF6. The
operator could also fail to de-energize an inadvertent
restoration of power before evacuating the desublimud UF6. Note
that this fault is not necessarily indepencent of (a), (b), and
(c) above because the operator would not be aware of the
potential for a problem if the alarms failed.

The three independent faults listed above (a, b, & c) could
potentially lead to pipe rupture in the Blending Facility because
the Product Blending System operates at 176 F, which is above the
triple point of UF6. Yet another fault would have to occur
before a release would be possible in the 140 F systers: I

f. Failure of the temperature controller that al]^ws the UF6
temperature to exceed 147 F, the triple point of UF6.

At least four faults would be required before a release of
hazardous material from the 140 F systems would be possible. The
140 F systems are located in the UF6 Handling Areas. At le3st
three faults would be required before a release of hazardous
material would be possible in the-Blending Facility. Therefore,
since more than two unlikely, independent failures must occur,
hydraulic rupture of the low pressure UF6 piping is not a
credible event within the CEC. Therefore, there is no release of
UF6.

b.1.2.7.7 Chemical Trap Rupture

Tno postulated abnormal event associated with chemical trap
operation involves a chemical rea'ction between UF6 and carbon,
which could produce explosive reaction products. The specific
details of this abnormal event are described in Section 9.1.7 of
the SAR (Reference 1). These reaction products could theoreti-
cally ignito, endangering plant personnel and/or releasing<

hazardous materials.

The postulated cause of chemical trap rupture depends upon the hdesublimer operating mode at the time of the incident. The
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O' following sequence of faults must occur to cause a chemical trap
rupture when the desublimer is operating in the on-line, standby,
or purification modes (cold Freon modes).

a. The hot freon supply valve to the desublimer falls open. As
a rerult, a het desublimer containing UF6 is connected to the
vent system with the vent pump operating. Failure of this valve
in the open position is very unlikely because it is a fail close
valvo

b. The flow switch in the hot freon supply line fails to shut
down the vent vacuum pump in response to (a) above.

Under these conditions, the adsorption of UF6 on the activated
carbon bed of the chemical trap would cause the temperature of
the bed to rise sharply over a period of several minutes,
evolving several pounds of carbon monoxide. The sharp
temperature rise in the chemical trap would exceed its design
temperature and cause it to expand, which could in turn cause it
to fail mechanically. Thus, air in-leakage is assumed to occur
which could produce an explosive mixture of CO and oxygen. This
mixture is assumed to ignite due to either a static spark in the
bed, a spark from the vacuum pump, or auto-ignition.

Since at least two unlikely, independent failurea must occur, the
explosive rupture of a chemical trap is not credible during the--() on-line, standby, or purification modes of operation.

i

Ncte that the vret vacuum pump normally operates during the on-
line, standby, md purification modes evaluated above. During
the heat and gas-over modos (hot freon modes), the vacuum vent
pump does not operate. Therefore, if the desublimer outlet valve
fails open (unlikely, this is a fail closed valve), very little
UF6 would transfer from the desublimer to the chemical trap
because the pressure in the desublimer and the chemical trap
would equalize. The reaction would be self-limiting because the
generation of bcat within the chemical trap would establish a
temperature g.ad!ent. If the chemical trap failed mechanically
due to the t amperature rise, very little air could enter the trap
before the closed volume within the desublimer and chemical trap
reached atmospherie pressure. Therefore, thera are no credible
circumstances by which an explosive mixture could be formed
within a chemical trap during the heat and gas-over modes of
-operation. Therefore, there is no release of UF6.

5.1.2.7.8 Power Failure

The CEC electrical system is described in cetail in Section 6.4.2
of the SAR (Reference 1). The main source of supply of
electrical power for the CEC is derived by means of two lL s7
overhead-transmission lines coming from two different substations

j'% from the Louisiana Power and Light Utility grid. Each line is(,) rated to supply the total power requirements of the facility.
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Redundant incoming power supply lines are used to seaure
continuous power supply to the CEC. In case one line is taken
out of service for the purposes of maintenance or fault
rectification, the second line continues to provide power without
any disruption to the facility operation.

The overall power distribution system is designed to maintain a
reliabic power supply to the process equipment. Loss of power
has no effect on worker safety or the health and safety of the
public. An extended loss of power could result in centrifuge
failure which endangers the economic investment made by LES. The
process load requirements for the CEC are categorized as either
non-essential, essential or critical. The non-essential loads
are associated with systems and equipments which are not vital to
the efficient operation of the CEC.

The essential loads are associated with the following:

a. Product and tails high pressure vacuum pumps

b. Product and tails low pressure vacuum pumps

c. Pipe electric heat tracing

d. Hot box heaters

e. Uninterruptible Power Supply

f. Air fan motor for Air Cooling Product Containers System

g. Air compressor and dryer in Plant / Instrument Air System

h. Air fan motor in Gaseous Effivc't Vent System

1. Diesel fuel tank pump motor for Standby Generator System

j. Circulation pump rotors in Hot and Cold Refrigerant Systems

k. Communication System

1. Electrical outlets for mobile pump sets

The above essential loads are fed from the essential load motor
conL:ol centers, which have back-up power from the standby diesel
generators.

|
The critical loads are associated with the following:

a. Computer System

b. Instrument Power Supply

c. Contingency Dump Vacuum Pumps h
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d. Emergency Lighting:

)
All of the above critical loads are fed from the Uninterruptible
Power Supply (UPS) bus. The UPS is normally fed from the
essential load switchgear. Each UPS battery back-up system:is
designed to supply power for a period of time cufficient for an
orderly plant shutdown on total loss of offsite and onsite power.

The UPS receives pcwer input from four sources. These include
two incoming offsita power sources, the standby diesel generators
and stationary batte. ries. All power inputs-to the UPS transfer
automatically to another source if the first source fails.
Therefore, any load that is connected to the UPS is unaffected by
loss of offsite power and standby diesel generator failure.

The design of the power distribution system for_the CEC provides
for a reliable source of power to process equipment. In-the
highly unlikely scenario that offsite power is lost and the
standby diesel generators fail to come on line, the UPS will
provide power to the critical loads fer an amount of time
sufficient to shut the plant down in an orderly manner. This
highly unlikely event does not cause any other failures to occur

j that would release hazardous materials.

5.1.2.7.9 Water Failure

The various 'c't tr systems' at the CEC are described ir. Sections
,

6.4.5 and 6.4.o of the SAR (Reference 1). The prim?'y concern
' '

L with water failures in the potential for a critica]2 ty accident
if water mixes with UF6. The CEC design provides multiple
barriors between water and UF6 so that a single failure cannot
bring _ water and UF6 into direct contact. The only places where
-this is not truo are the tails take-off stations and the feed'-

purification station. The enrichment levels of the UF6 at these
locationc is at-or below that of naturally occurring uranium.
The 48 inch cylinders used in these locations are criticality
safe by-geometry at these enrichment levels. Therefore,-no
release of hazardous material can occur as the result of a water
' failure.

5.1.2.7.10 Fluorine Leaks

Pluorine is not used at the CEC.

5.1.2.7.11 -Scrubber Failure

The CEC does not utilize scrubbers.
,

5.1.2.7.12 Compressor ~ Leaks

This type of accident is of concern at uranium enrichment
facilities utilizing the gaseous di" fusion process. It is-not a

O| concern'at the CEC. All UF6 compressors in the CEC op srate at
i

!
.
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subatmospheric pressure. Therefore, leaks are inward and
releases of UF6 would be very small.
5.1.3 POTENTIAL EVENTS INVOLVING MATERIALS OTHER THAN UF6

This section of the accident analysis concentrates on the
accidental release to the environment of solid, liquid, and
gaseous chemicals other than UF6. Tables 5.1-3, 5.1-4, and 5.1-5
present the variety and quantity of chemicals that are used and
stored at the CEC. The estimated inventories include in-process
quantities and stored quantities as appropriate. All chemicals
are handled and stored in accordance the appropriate regulations
and industrial codes.

The computer program ARCHIE (Automated Resource for Chemical
Hazard Incident Evaluation). which is part of the Handbook of
Chemical Hazard Analysis Procedures (Reference 10), has been used
in assessing the various postulated chemical releases that are
presented later in this section. The primary urpose of ARCHIE
is to provide emergency response personnel ws a 3everal
integrated estimation methods that may be used to plan for the
consequences of the vapor dispersion, fire, and explosion impacts
associated with episodic disc 9ae;.0 of hazardous meterials into
the environment. The program .s also intended to facilitate a.

better understanding of the nature and sequence of events that
may follow an accident and their resulting consequences.

The core of the ARCHIE computer program is a set of hazard
assessment procedures and models that can be sequentially
utilized to evaluate consequences of potential discharges of
hazardous materials and thereby assist in the development of a
basis for emergency planning.

ARCHIE was selected from a number of EPA / DOT endorsed programs,
including AIRDOS, COMPLY, ISCST, INPUFF and PLUME. ARCHIE was
selected from among these programs for its integrated approach to
the hazardous chemicals release. This program's procedures are
simplified versions of the more complex (and more difficult to
use) . methods employed by other programs. ARCHIE was intended to
provide estimates and approximate answers sufficient for general
planning. Conservstive in its approach, ARCHIE will usually
produce results that oserestimate hazards.

Thir analysis focuses or the potential for environmental
contamination as a resul t of spillage or release of hazardous
chemicals. The inventory of most hazardous chemicals is limited
to what is consumed on an annual basis. These inventories tend,

'

to be-less than ten gallons per chemical. The releases-that have
been analyzed for offsite environmental consequences are as
follows:

a. LFreon (R-11, R-12, R-10, R-22, and TF)

| b. Methanol
i
i
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() c. Acetone !

d. Perchloroethylene i

5.1.3.1 Release Scenarios

Reasonable scenarios were created for the release of
fluorotrichloromethane (B-11), trichlorotrifluoroethane (TF, a
colvent), methanol, scetone and peretloroethylene. The R-11
refrigerant is located primarily in pressurized tanks in the
Separations Building. The solvents are stored safely in
appropriate containers within the Centrifuge Assembly Building.

The. release to the environment can be affected by the ambient
meteorological conditions. Worst-case conditions (i.e., those
resulting in high off-site concentrations) occur under a
Pasquill-Gifford stability class F (highly stable) with 5 mph
winds. An average case has also been used. The average case is
stability class C (unstable) with 9 mph winds (9 mph is the
average wind speed at Shreveport, LA, w'ich is located nearby).a

All or the accidents were assumed to occur outdoors. This choice
is conservative since all of the materials will be stored and:
handled indoors and will be at least partially contained by a
building. It was not possible to model an incoor release with
the ARCHIE model.

,

The objective of these calculations was to determine the maximum
off' site atmospheric concentration of each chemical. The maximum
concentration usually occurs at the fer. eline. Unfortunately,
ARCHIE can only calculate the distance at which the concentration
of-the_ substance goes below some predetermined ' safe' -level. To
get fenceline concentrations of_each chemical, the 'safei
concentration was set artificially lov and-the model results
(concentration versus distance) were interpolated to estimate
fenceline concentrations.

For the R-11 releases, the hypothetical scenario is that a valve-
or_a line into the expansion vessel of the refrigeration system
is broken off resulting in a two-inch hole. The:two-inch hole
was assumed to be at the-bottom of-the tank so that the release
was at ground level._ Since R-11 is a denser-than-air gas, it
will subside to the' floor before mixing with the ambient.nir.
Hence,_even if the-hole was at the top of the_ tank, the vapor
plume would descend to the floor before dispersing _into the air.

-only the contents of the vessel are assumed to be available for
lease, and it is assumed:that the release can be hcited in at're

least 30, minutes. The R-11 is kept primarily in three
-refrigeration systems: a hot system, a' cold system and a
refrigerant supply system. The main component of_all three

t''\ systems, with. respect to a hatardous release, is the expansion\[,)- vessel. For the hot and cold systems, the expansion vessels are
at a-temperature of 131 F and ac a pressure of 25 psig. .The
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supply system is at ambient temperature (75 F) and a pressure of
5 psig.

The boiling point of R-11 is 74.7 F, or approximately equal to
the ambient temperature. Hence, there are two mechanisms by
which the R-11 can be released: boiling off of the liquid within
the container and pressurized release from the tanks. Part of
the modelling effort was to ascertain which release mechanism is
dominant for each accident. The pressurized release will occur
for all three systems, at a greater rate for the hot and cold
systems since they are at higher pressures. The R-11 may also
boil out of the expansion vessels of the hot and cold systems
since they are at elevated temperatures. The chemical propert3.es
that determine the rate of evaporation were taken from
Verschueron (Reference 11). The supply system is at ambient
temperature, so it is assumed that boiling and rapid evaporation
of the R-11 in the supply system is not the dominant release
mechanism.

For the releases of the four solvents, it was assumed that the
maximum inventory of the solvent at the facility is spilled onto
'an impermeable floor and allowed to evaporate at ambient
conditions. A maximum release time of 30 minutes was allowed to
account for timely spill cleanups. The maximum inventories of
the four solvents are provided in Table 5.1-3, Estimated
Inventory of Chemicals, Separations Building Except TSA. The
chemical proporties that determine the rate of evaporation were
taken from the Handbook of Environmental Data on Orcanic
Chemicals (Reference 11). The ambient conditions are the same as
for the R-11 releases.

5.1.3.2 Sodolina Results

With the two stability / wind speed conditions, the four solvent
release scenarios, and the three R-11 release scenarios (two of
which have two mechanisms for release), there was a total of 18
model runs. The_ inputs to these model runs are simmerized in
Table 5.1-6 Chemical Releauen P Fulting frcm Postulated
Accidents. The results are also tabulated in Table 5.1-6. The
site boundary concentrations are noted in this table and the STEL
(the Short Term Exposure Limits of the American Conference of
Governmental Industrial Hygienists) are tabulated where
available.

The STEL is not exceeded offsite during any of the release
scenarios. In fact, it is often the case that the STEL is never
exceeded. The choice of the STEL to determine the hazard from
the chemical releases is very subjective. There are other
health-based and environmental protection criteria tr t can bea
used and these are presented in the next section.

O
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O 5.1.3.3 e.j1gsment of the Environmental and Health Imoacts of
(gk;)hemical Release Accidents

For the accident scenarios discussed in the previous section,
only acute inhalation exposures are of concern with respect to
the health and environmental impacts of the releases. This is
because the releases will not result in long periods of elevated
levels in the. environment. . All of the chemicals that have been
considered are-volatile at ambient conditions, so they will not
be deposited on surfaces. Th4y do not pose a threat to any
bodies of water because of the amounts that may be released,
- because of the properties of the chemicals, and because of the
brief period of time involved for the plume dispersion. Methanol
and-acatone are photochemically active and will be destroyed
within a day or two in the 61r. Likewise, perchloroethylene is
photochemically active,-albeit less so, and there is the added
concern,that_ perchloroethylene is a carcinogen. The freons are
well known for their non-reactivity in the lower atmosphere, and
their potential impact on stratospheric ozone. However, once
again, the amount being released is small.

There are.many. published impact criteria that can be compared to
the environmental levels that have been predicted. These include
the IDLH,-the STEL, the TWA-TLVs, PELs and RELs. The IDLH is a
level that-is Immediately Dangerous to Life and Health. IDLHs
are set by NIOSH (the National Institute.of Occupational SafetyO and Health) . The IDLH-is defined as a level to which an
. individual can be exposed without experiencing any escape
impairing or irreversible health effects within 30 minutes. The
STEL-is a Short Term Exposure-Limit set by the ACGIH (the
American Conference of Government Industrial Hygienists) and is
based on occupational exposure-and human health criteria.
TWAS /TLVs are Time-Weighted Average Threshold Limit Values, also
set by the ACGIH._ TWAS /TLVs are for occupational exposure and-
are interpreted as safe limits for everyday' exposure (i.e., 8
hours per day, 5 days per week). PELs are Permissible Exposure
Limits that are part: of OSHA, the occupational Health and= Safety
Act. PELs are legally enforceable limits on concentrations in
the.workplace and are defined similar to the TWAS /TLVs. RELs
.(Recommended Exposure Limits) are the safe occupational exposure
concentrations determined by NIOSH.

The State of Louisianachas a policy for hazardous ~ air pollutants-

which are defined as Acceptable Ambient Concentrations. The
-Louisiana program is= designed to address chronic exposure beyond
the fenceline of the facility. The present analysis is for acute
exposures only. The acceptable ambient air concentrations are
defined as'an annual average of 1/42nd of the ACGIH TWAS /TLVs.

The most appropriate reference concentrations to use for
-comparison-with offsite concentrations during an accidental
release situation would be.the IDLHs, IDLHs are regulatory*

standards developed to address acute exposure from sudden.

releases to workers in the immediate vicinity, who have the
,

'
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opportunity to escape from the situation. They, however, may not
protect workers or nearby residents who do not have the ability
to escape on short notice, therefore, more conservative values
should be considered. These include occupational ceiling limits,
STELs and information on minimal sensory effects. For the
purposes of planning for releases all regulatory values need to
be considered. A summary of reference concentrations for
methanol, acetone, perchloroethylene, and the freons is presented
below with additional information regarding toxic effects and
criteria.

Agetone

Inhalation of high concentrations of acetone vapors causes
dryness of the mouth and throat, dizziness, nausea, uncoordinated
movements, drowsiness, and in extreme cason, death.

ACGIH TLV TWA 750 ppm (1780 mg/m3)-

TLV STEL 1000 ppm (2375 mg/m3)-

OSHA PEL 1000 ppm-

NIOSH REL 590 mg/m3-

IDLH - 20,000 ppm

Toxicity Values

TCLO 500 ppm - Human, sensory organ
TCLO 440 pg/m3, 6 min - Human, brain effects
TCLO 12000 ppm, 4 nrs - Human, gastrointestinal

Methanol

At high doses, exposure to methanol can cause headaches, blurred
v4.sion, eventually leading to blindness and death. Even after
recovery from initial life threatening exposures, permanent
blindness may eventually result.

ACGIH TLV-TWA 200 ppm (260 mg/m3)-

TLV-STEL 250 ppm (310 mg/m3)-

OSHA PEL 200 ppm-

NIOSH REL 800 ppm for 15 min-

IDLH 25,000 ppm-

Toxicity values

TCLO 86,000 mg/m3 - Human, irritation
TCLO 300 ppm - Human, headache, visual field changes

Perchloroethylene

Excessive exposure to perchloroethylene has resulted in effects ||on the central nervous system, mucous membranes, eyes and skin,
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O and to a lesser extent the lungs, liver and kidney,
Unconsciousness, dizziness, headaches, vertigo, or light narcosis
has been reported with occupational exposure.

ACGIH TLV-TWA 50 ppm (340 mg/m3)-

TLV-STEL 200 ppm (1320 mg/m3)-

OSHA PEL 100 ppm (670 mg/m3)-

Celling 200 ppm-

EPA B2 Carcinogen

Toxicity Values

TCLO 96 ppm /7H - Human, peripheral nerve sensitt ution
TCLO 600 ppm /10 min Human, irritation, anesthetic-

Ercon 11 and TF

Acute exposure to Freons has been reported to result in
irritation to sensory organs. They have a weak narcotic effect
and have been reperted to have cardiac sensitization properties.
At extremely high doses of Freon, experimental animals
experienced tremors, convulsions, seizures and death.

ACGIH Ceiling - 1000 ppm

OSHA PEL - 1000 ppm (5600 mg/m3)
Ceiling - 1000 ppm

NIOSH IDLH (R-11) - 10,000 ppm
(Freon-TF) - 4500 ppm,

Toxicity Values

TCLO R-11 - 50,000 ppm /30 min Human sensory
irritation

Based on the results presented in Table 5.1-6, 'ha postulatedc
accidents involving the release of chemicalr., other than UF6, do
not have any adverso impact on the public or the environment.

~>
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Table 5.1-1

O- Design Basis Tornado

.

Annual probability 1x10''

Design wind speed
Gust- 132. mph
Fastest-mile- 115' mph

Radius-of damaging-winds - 248 ft

~ Atmospheric _ptessure-change -40 psf

Rate of: atmospheric pressure change. -20 psf /sec-

Missiles
2" x 4"-timber, 15.'lbs

.

-Horizontal speed 100. mph
''

Vertical ~ height 150 ft
Vertical speed 70 mph

3"-diameter steel pipe, 75 lbs
Horizontal speed 50 mph

L Vertical height 75 ft'
L Vertical apeed - 35' mph

'
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Table 5.1-2,

Rainfall Distribution for Standard Project Storm

TIME INCREMENTAL RAINFALL ACCUMULATED RAINFALL

(HOURS) (Percent) (Inches) (Percont) (Inches)

1 8 1.7 8 1.7

2 15 3.1 23 4.8

3 47 9.9 70 14.7

4 14 2.9 84 17.6

5 8 1.7 92 19.6

6 8 1.7 100 21.0

oG
,
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Table 5.1-3

Estimated Inventory of Chemicals, Separations Building Except TSA )

Chemical (s) Inventory Physical Form (s)

| (Approx) Toxicity / Waste

Activated charcoal 600 lbs Solid, non-toxic,
hazardous waste

Activated alumina 600 lbs Solid, non-toxic,
hazardous waste

Fomblin oil 80 gal Liquid, non-toxic,
hazardous waste

_Diocido 10 gal Liquid, toxic

Corrosion inhibitor 10 gal Liquid, toxic

3Anion / cation resin (s) 120 ft Solid, non-toxic

3Silica gol 1 ft Solid, non-toxic

Lubricants 100 gal Liquid, non-toxic,
flammable ,

#2 Diesel fuel 20,000 gal Liquid, non-toxic,

(} _
flammable

Freon R-11 refcigerant 2,800 gal Liquid, non-toxic,
non-flammable

Freon R-12 refrigerant 500 gal Liquid, non-toxic,
non-flammable-

Froon R-13-refrigerant 1,000 gal Liquid, non-toxic,
non-flammable

Freon R-22 refrigerant 500 gal Liquid, non-toxic,
non-flammable

Nitrogen 10,000 gal Liquid, non-toxic,
| non-flammable
,

3Sodium fluoride 168 ft Solid, toxic,
hazardous waste

,

.

Domineralized water 4,000 gal Liquid, non-toxic

|

O

._.
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Table 5.1-4

Estimated Inventory o_' Chemicals, Technical Services Area -

my

Chemical (s)
Invent ry Physical Form (s) ]
(Approx) Toxic'ty/ Waste g

Solid, non-toxic, 4Charcoal, activated 30 ft3
_ carbon hazardous waste

Bleach, detergent 10 gal Liquid, non-toxic,
200 lbs harrardous waste

Fomblin oil 230 gal Liquid, non-toxic,
hazardous waste -

fBiocide 10 gal Liquid, toxic

Corrosion inhibitor 10 gal Liquid, toxic )
3Anion / cation resin (s) 120 ft Solid, non-toxic

3Silica gel 1 ft Solid, non-toxic

Lubricants 100 gal Liquid, non-toxic, a
flammable !

Petroleum oil 55 gal Liquid, non-toxic !

Freon TF 400 gal Liquid, non-toxic

j3Acetylene 100 ft Gas, flammable

0xygen 100 ft3 Gas, flammable j
m

Argor, 230 ft3 Gas [

Car. bon tetrachloride 50 gal Liquid, hazardous, 's
toxic, non-flammable glil

Sodium chloride 1,000 lbs Solid, non-toxic ]
$

Tributyl pnosphate 50 gal Liquid, toxic

Toluene 50 gal Liquid, toxic, flammable

Dihexylacetamide 50 gal Liquid, hazardous waste 5
iLab chemicals 50 gal Hazardous, toxic
?
4
3

0 j
-

-.



Table 5.1-5

Estimated Inventory of Chemicals, Centrifuge Assembly Building'

.-

Chemical (s) Inventory Physical Form (s)
(Approximate) Toxicity / Waste

Freon TF Liquid, non-toxic,1,322 lbs
non-flammable

Fomblin oil 8 gal Liquid, non-toxic,
hazardous waste

Hydrofluoric < 1 gal Liquid, toxic,
acid, HF hazardous waste

Methanol 66 lba Liquid, toxic,
if1ammable

'

Perchloroethylene 44 lbs Liquid, toxic,
fiammable

Acetone 220 lbs Liquid, toxic,
flammable

t

O



-_, _ _ _ __ .- . . .

O i
-

Table 5.1-6"(PageL1 of 4).

. Chemical Releases Resulting from Postulated Accidents j
*

| -

RUN f-- '1 2 3 4 ~5.

;
'

; INPUTS

Chemical Released R-11 R-11 R-11 R-11 'R-11-
(Supply) (Supply) (Hot) (Hot) .'(Hot) i

Release Mechanism Pressurized Pressurized Pressurized Pressurized Boiling
j Release Release Release Release' Release j

Amount Available 6758 lbs 6758 lbs 6758 lbs 6758 lbs 6753 lbs f
j for Release (exp ves (exp ves (exp ves (exp ves (exp ves [

cap) cap) cap) cap) cap) '

j Release Duration 30 min 30 min 30 min 30 min 30' min
Limit

i

Ambient 76 F 76 F 76 F - 76 F 76 F
Temperature |

'

Wind Speed 5 mph 9 mph 5 mph 9 mph 'S aph *

Stability-Class F C' F C F j
Material 75 F 75 F 131 F 131 F 131 F !

4

Temperature

Discharge Height" O ft 0 ft 0 ft 0 ft 1 0 ft

RESULTS -i

Amount Discharged 6758 lbs 6758 lbs 6758 lbs 6758 lbs 6758 lbs
'

l

Discharge Duration 3.75 min 3.75 min 1.77 min 1.77 min O.414 min !

;.

Approximate 3507 ppm 149 ppm 106601 ppm 307 ppm 29110 ppm !!

2 Fenceline Conc.
-

,

i Approx. Distance' N/A N/A N/A N/A N/A
tr STEL' |

3

*

.

i
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Table 5.1-6 (Page 2 of 4)

Chemical Releases Reculting from Postulated Accidents

f RUN # 6 7 8 9

INPUTS

Chemical Released R-11 R-11 R-11 R-11

(IIot) (Cold) (Cold) (Cold)

Boiling Release Pressurized Pressurized Boiling Release

Release Mechanism Release Release

Amount Available 6758 lbr_ 7523 lbs 7523 lbs 7523 lbs
t

for Release (exp ves cap) (exp ves cap) (exp ves cap) (exp ves cap)

Release Duration 30 min 30 min 30 min 30 min

Limit

Ambient 76 F -7 6 F 76 F 76 F

Temperature

Wind Speed 9 mph 5 mph 9 mph 5 mph

Stability Class C F C F

Material 131 F 131 F 131 F 131 F

Temperature

Discharge IIeight 0 ft 0 ft 0 ft O ft

RESULTS

Amount Discharged 6758 lbs 7523 lbs 7523 lbs 7523 lbs

Discharge 0.414 min 1.97 min 1.97 min O.46 min
Duration

Approximate 968 ppm 6790 ppm 338 ppm 28735 ppm

Fenceline Conc.

Approximate N/A N/A N/A N/A
Distance to STEL

,~

_ _ _ _ _ _
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Table.5.1-6 (Page 3'of 4)

Chemical Releases Resulting-from' Postulated Accidents

'
;

. 'RUN # 10 -11 12 13 '14
i

;

INPUTS

Chemical Released R-11 Methanol Methanol Acetone Acetone
(Cold)

Release Mechanism Boiling Pool Pool Pool Pool i

Release Evaporation Evaporation Evaporation Evaporation
a

,

Amount Available 7523 lbs 66 lbs 66 lbs 220-lbs 220'lbs
for Release (exp ves cap)- ;

Release Duration 30 min none none none none -

,

Limit

Ambient 76 F 76 F 76 F 76 F 76 F
Temperature

Wind' Speed 9 nph 5 mph 9 mph 5 mph 9 mph'

Stability Class C F C F C ',

! Material 131 F 76 F 76 F 76 F 76 F
i Temperature-

Discharge Height 0 ft 0 ft 0 ft 0 ft O. ft
'

.

.RESULTS I<

,

j Amount Discharged 7523 lbs 66 lbs 66 lbs 220 lbs 220:lbs

Discharge Duration O.46 min 180 min 116 min- 30 min 39 min !;

!
'

j Approximate 1038 ppm 3.3 ppm- 0.21 ppm 18 ppm 1.22 ppm *

j Fenceline Conc.
! '

Approximate. N/A 295 ft. < 33 ft* 490 ft < 33 ft* [
Distance to STEL i

!

* The' minimum computable ar'swer is 33 ft. The concentrations within 33 ft of the spill l'

cannot be calculated.

r

. _ _ _ __.
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Table 5.1-6 (Page 4 of 4)

' Chemical Releases Resulting from Postulated Accidents

RUN # '15' 16 17 18
'y

INPUTS

Chemical-Released Perchloro- Perchlcro- Freon-TF Freon-TF
ethylene- ethylene

Release Mechanism Pool Pool Pool Pool

Evaporation Evaporation Evaporation Evaporation

Isount Available'for 44 lbs- 44-lbs 1320 lbs 1320.lbs

Release

Release Duration none none none none

Limit {

i Ambient Temperature 76 F 76 F - 76 F 76 F'

Wind Speed 5 mph .9 mph 5 mph 9 mph

Stability Class F C F C-

Material 76 F 76 F 76 F 76'F

Temperature

Discharge Height 0 ft O ft 0 ft O ft

RESULTS-

Amount Discharged 44 lbs 44 lbs 1320 lbs 1320 lbs

Discharge Duration 302 min - 166 min 27 min 17.2 min
,

Approximate 0.20 ppm < 0.05 ' ppm 69.1 ppm 4.6 ppm

Fenceline Conc.

Approx-Distance to < 33 ft* < 33 ft* N/A N/A'

STEL

*'The minimum. computable answer is 33 ft.. The concentrations within 33 ft of the spill

cannot be' calculated.

'
- . -- .- _. - - .

_

- . , .. .- . . -
. .

_ _ _ _

.
. - _ .. . _ . _. .. .



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ - _-_

[3] TABLE OF CONTENTS
L

5.2 TRANSPORTATION ACCIDENTS 5.2-1

5.2.1 URANIUM HEXAFLUORIDE (UF6) 5.2-1 ,
,

5.2.2 DIESEL FUEL 5.2-2,

5.2.3 SODIUM HYDROXIDE 5.2-3

5.2.4 WELDING GASES 5.2-3

5.2.5 SODIUM FLUORICE 5.2-3

5.2.6 CITRIC ACID 5.2-4

5.2.7 CHLOROFLUOROCARBONS (CFCs) 5.2-4

I

,

$
*

O
5.2-1

...

. . . _ . _ _ _ _ . _



- - - . .- _ - _- - - . - - - . . .

List of Tables

5.2-1 Health Effects of HF

5.2-2 Assumed Limits and Effects of Uranyl Fluoride

O
|

O
5.2-il

.

,.a,. , , , , , .--n .- . . , - - , , . - . _..___--- - -- - - - - . _ _ -



.

[] 5.2 TRANSPORTATION ACCIDENTS
\_/

Outlined below are the potential environmental effects from a
spectrum of transportation accidents involving radioactive and
non-redioactive materials transported to and from the facility in
significant quantities. The following materials have been
evaluated:

a) Uranium Hexafluoride (UF6),
b) Diesel Fuel,
c) Sodium Hydroxide,
d) Welding Gases,
e) Sodium Fluoride,
f) Citric Acid, and
g) Chlorofluorocarbons.

5.2.1 URANIUM HEXAFLUORIDE (UF6)

Uranium Hexafluoride 'UF6) is tr..;nsported to and from the site in
substantial quantities. Approximately 160,000 pounds of UF6 is
transported to the facility and approximately 30,000 pounds of
UF6 is transported from the facility each week. The UF6 is
transported in cylinders designed and fabricated in accordance
with American National Standard (ANSI) N14.1-1987, " Uranium

(''g Hexafluoride - Packaging for Transport." UF6 is always
( ,/ transported in solid form. The cylinders used to transport fe ed

UF6 to the facility can carry a maximum of 27,560 pounds. Tra
cylinders used to transport product UF6 from the facility can
carry a maxfmum of 5,020 pounds. Two feed cylinders or fiv'.
product cylinders may be transported by one truck at a time.
Therefore, it is possible to have 55,120 pounds of UF6 being
transported on any one vehicle.

The principal hazard associated with UF6 is that it readily
combines with moisture in the atmosphere to form uranyl fluoride
and hydrogen fluoride. The chemical reaction equation is shown
below.

UF6+2HO > UO F22+4HF2

This chemical reaction also produces small amounts of heat. Both
the uranyl fluoride (UO2F2) and the hydrogen fluoride (HF) are
health hazards when inhaled. Hydrogen fluoride gas presents a
danger which is chemical in nature only, while the effects of
inhaling UO2F2 are both chemical and radiological. However, for
UF6 releases involving material with an enrichment of less than
10% U-235, the chemical toxicity is generally considered a far
greater threat than the radiotoxicity (Reference 1).

Hydrogen fluoride gas presents a danger which is chemical in
[gN- ) nature and has the potential for injurious effects for people,

i

animal life and vegetation. Much has been written concerning the'

health effects of HF on humans; however, precise quantification

5.2-1

|
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of these offects is difficult. Hydrogen fluoride gas causes
sever irritation to the eyes and respiratory system. If
sufficient quantities of the gas are inhaled, death from
pulmonary edema can occur. HF damage is a function of both the
concentration of gas inhaled and the duration of exposure. Table
5.2-1, Health Effects of HF, gives reported values for health
effects of HF (Reference 2).
Uranyl fluoride presents both a chemical and radiological hazard.
The chemical effect of UO2F2 mainly involves the toxicity of
uranium. Unlike HF gas, the greatest damage from UO2F2 is caused
by the effects of the uranium on the renal system.

The maximum permissible concentration (MPC) of uranium is 0.210
mg/m3. Limits based on soluble uranium were assumed to apply to
UO2F2. The International Commission of Radiological Protection
(ICRP) gives a value of 2.5 mg inhaled as acceptable. Ten mg
inhaled is suggested as a maximum emergency planned occupational
dose. A case history at a non-Urenco facility of 13 mg of UO2F2
inhaled resulted in several days hospitalization, with
recoverable effects. Little information is available on fatal
inhalation levels. One hundred mg inhaled UO2F2 is assumed to
result in eventual death. Table 5.2-2 gives the UO2F2 levels and
effects assumed for this study.

The case of a cylinder being exposed to fire has been analyzed.
The postulated event involves exposure of one or more feed or
tails UF6 cylinders to an intense heat source. Such an
occurrence is very unlikely. Both the Department of
Transportation and the Department of Energy have analyzed the
failure of cylinders subjected to fires, cylinders may rupture
when totally immersed in a 30-minute fire. A cylinder cannot
rupture in a fire lasting less than 30 minutes.

The accident analysis assumes that one or more cylinders are
immersed in a fire lasting 30 minutes-or longer. When the
cylinder wall reaches a temperature of 1600 F, a breach can
occur. UFS would be released in gaseous and liquid form. This
event has been analyzed in NUREG .1140. Results indicated that
such an event, if it were to occur, could endanger public health
and safety.

5.2.2 DIESEL FUEL

The facility uses diesel engines sized to produce approximately
three megawatts of electricity. The diesel engines are used only
in the event of a loss of offsite power and during periodic
testing. Therefore, the diesel engines are run infrequently.

If'a truck delivering diesel fuel were to have an accident, it
could release diesel fuel oil to the environment. Diecel fuel
contains compounds that are potentially toxic, carcinogenic and
soluble in water. If a large spill were to occur, the diesel
fuel could kill plants and animals in the immediate area. Also,

5.2-2
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(~'( by entering the groundwater, air, and soil, the diesel fuel could
-x / be ingested and/or inhaled by humans. The potential harmful-

effects to humans are very dependent on the proximity of drinking
water sources and the occurrence of inhalation of the diesel fuel
or contact with soil contaminated with the diesel fuel by plants,
animals or humans (Reference 4).

5.2.3 SODIUM HYDROXIDE I
i

Sodium hydroxide is used at the facility to control the pH of j
equipment decontamination wastewater. The sodium hydroxide is
transported to the facility in powder form and then mixed with
water.

If a release of sodium hydroxide were to occur during
transportation, it would hydrolyze with any surrounding water or
rainfall. Because of the increased pH of the resulting mixture,
damage could occur to plants in the immediate area of the spill
and to any animals or humans if the solution were ingested
(Reference 4). The effects of the spill would be confined to the
immediate area of the spill. The dry powder would be recovered
by shoveling and/or using vacuum equipment. Discolved sodium
hydroxide would be in-situ neutralized with an acid solution.
The Environmental-Protection Agency requires the reporting of a
release of sodium hydroxide in excess of 1000 pounds (Reference
3).

g(''T
5.2.4 WELDING GASES

During construction and to a lesser extent during operation,
welding gases are used at the facility for construction of piping
systems, pipe support systems,and other maintenance activities.
If improperly handled the compounds associated with welding can
be explosive. If during transport to the facility, an accident
occurred, an explosion could result. The damage to the
environment from such an explosion is difficult to predict. Any
plants, animals or humans in the immediate area would be subject
to the effects of possible explosions and fires. However, the
effects would be confined to the immediate area of the accident
and would have only short-term effects.-

5.2.5 SODIUM FLUORIDE

Sodium fluoride is used in the Contingency Dump Systems to remove
,

UF6 from cascades in the event that both the product and tails
take-off lines become unavailable (e.g., in the evnt of total
loss of power) . The sodium fluoride is transported to the
facility in powder and pellet form.

If a release of sodium fluoride were to occur during

g transportation, a hazard would result from the aggressive
characteristics of the fluoride ion. The powder would dissolve
in water and cause damage to plants in the immediate area of the
spill and to any animals or humans if ingested (Reference 4).

5.2-3
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The effects of the spill would be confined to the immediate area
of the spill. The dry powder would be shoveled up or removed
with vacuum equipment. The material should be kept away from
acids, and dissolved sodium fluoride would be diluted with
surrounding water. The Environmental Protection Agency requires
the reporting of a release of sodium fluoride in excess of 1000
pounds (Reference 3).

5.2.6 CITRIC ACID

Citric Acid is used in the facility to decontaminate equipment.
It is shipped to the facility in granular form. If a spill of
citric acid occurred during transport, the citric acid could
hydrolyze with any surrounding water and considerably lower the
pH of the water solution. If sufficient quantities were released
it could cause damage to plants in the immediate area of the
spill and to any animals or humans if ingested. The effects of
the spill would be confined to the immediate area of the spill.
The dry powder would be recovered from the spill site by
shoveling or vacuuming. Any dissolved citric acid would be
neutralized with sodium bicarbonate and diluted with surrounding
water.

5.2.7 CHLOROFLUOROCARBONS

Chlorofluorocarbons (CFCs) are used as a refrigerant and as a
heating and cooling medium in the operation of the enrichment
process. They are also used as solvents for degreasing
equipment. CFCs have been shown to deplete ozone in the upper
portions of the atmosphere. If an accident were to occur while
refrigerant was being transported to the facility, the
refrigerant could be released to the environment adding to the
cumulative burden of CFCs adversely affecting the ozone layer.
It is anticipated that before operation of the facility, a
suitable substitute for CFCs, such as hydrofluorocarbons (HCFCs),
which greatly reduce the impact on stratospheric ozone
concentration, will be commercially available and could be used
at the facility (Reference 5).

O
5.2-4
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Table 5.2-1
Health Effects of HF

3
0 1 mg/m perceptive odor concentration

32.5'mg/m 8-hr daily exposure?ACGIH_ Threshold
'

3 tolerable for several minutes with
25.0 mg/m respiratory irritation

3
>40.0 mg/m possibility of being-fatal to humans,

at 1-hr exposure

3100.0 mg/m highest t'olerable concentration for
1 minute with-severe eye and respiratory
irritation,

3245.0 mg/m laboratory ' animal death from
exposures for greater than 2 hours
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Table 5.2-2,3
Assumed Limits and Effects of Uranyl Fluoride

< 2.5 mg inhaled No effect

10.0 mg inhaled Minimal health effects

20.0 mg inhaled clinical effects requiririg two
weeks medical caro

100.0 mg inhaled Assumed fatal
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6.0 EFFLUENT AND ENVIRONMENTAL MEASUREMENTS AND MONITORING

PROGRAM

The purpose-of this section is to describe in detail the means by
which LES obtained its baseline data provicusly presented along
with describing plans and programs for monitoring pertinent
environmental parameters in order to evaluate the environmental
impacts of facility operation and maintenance.

Section 6.1 addresses the measurement of " pre-existing"
characteristics of the site and surrounding region. In this
context, " pre-existing" refers to the preoperational state of the
site. Section 6.2 deals with specific programs for monitoring
environmental parameters which produce the data needed for
reasonable estimates of the environmental impact caused by
station operation.

O
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d 6.1 APPLICANT'S PREOPERATIONAL ENVIRONMENTAL PROGRAMS

The purpose of the pre-operational program was to identify the
physical, chemical and biological variables which were likely to
affect, or be affected by, the construction or operation of the
CEC.

6.1.1 WATER

6.1.1.1 Onsite Lakes and Ponds

Physicochemical data were obtained from the centers of both Lake
Avalyn and Bluegill Pond during two sampling rounds (January 20,
1990 and May 23, 1990). Dissolved oxygen concentrations were
measured at 1-ft intervals using a Yellow Springs Instrument
(YSI) polarographic oxygen probe and meter (Model 54).
Conductivity and temperature also were obtained at 1-foot
intervals with a YSI S-C-T meter (Model 33). Water samples for
all other measurements were obtained from the surface only.
Total alkalinity was determined by titration with a weak acid
(Reference 1), pH was measured with an Orion portable pH meter,
and turbidity with a Hach ratio turbidimeter. During the first
sampling event, total hardness was measured with a Hach portable
hardness kit. During the second sampling event a 25 cm Secchi
Disk was used to determine water transparency, and surface and

(''} bottom samples were collected and analyzed for additional
\_/ inorganic water chemistry parameters. The bottom samples were

collected using an acid-washed polypropylene horizontal water
sampler. With the exception of the samples which were to be
analyzed for nutrient and mineral content, all of the water
samples were treated with 5% acid solutions (either nitric or
sulfuric acid) for preservation. The samples were subsequently
analyzed using standard methods.

For the purpose of qualitative analysis, four sediment samples
were collected from both Lake Avalyn and Bluegill Pond. These
were obtained from evenly spaced locations down the centers of
the ponds using a Ponar Sediment Sampler. Each sample was
described and photographed.

Bathymetric surveys were performed on Lake Avalyn and Bluegill
Pond in order to obtain volume estimates of these bodies of
water. Prior to the surveys, aerial photographs were studied and

i significant bank features were identified. These features were
used as guides in eutablishing transects at approximately 200-
and 100-ft intervals across the width of Lake Avalyn and
Bluegill Pond, respectively. These transects were run using a
Lawrence Model X15 depth recorder device attached to a boat. In
addition, one length-wise transect was run along the center of
both Lake Avalyn and the Bluegill Pond. Volume estimates were
made between adjacent transects by averaging the cross sectionalbs

\s-} areas of the transects and then multiplying that by their,

'
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distance apart. The volume of the individual segments were then
added to obtain a total volume estimate.

Measurements of specific conductance, temperature, dissolved
oxygen, pH, alkalinity and water level will be made on a
quarterly schedule of Lake Avalyn amd Bluegill Pond to document
seasonal fluctuations prior to plant operation.

6.1.1.2 E.treams

Two rounds of stream monitoring were performed on and in the
vicinity of the site (May 23, 1990 and July 25, 1990). After
measuring the total width of and depth at regularly spaced
intervals across the streams, the equal-width increment (EWI)
method was used to calculate the cross-sectional areas. Where
sufficient flow existed, a Mead Flow Meter was used to obtain
velocity measurements also following the guidelines of the EWI
method. However, at a majority of the locations (all of the
onsite locations) flow was insufficient to obtain reliable
velocity measurements with the flow meter. In these instances a
velocity estimate was obtained by timing the uninhibited movement
of a small stick across a relatively uniform 3-ft section of the
stream.

6.1.1.3 Groundwater

Shallow groudwater beneath the LES property was investigated by h
installing monitoring wells on the property between July 24 and
31, 1990 (reference Section 2.5.2.3.1 and Figure 2.5-11). The
wells are 2 inch diameter and were drilled using a 6-1/4-in
hollow stem auger (3-1/4-in auger for the deep well). Geologic
logs.for each of the wells were produced based on split-spoon
samples collected at S-ft intervals. In addition, undisturbed
samples of the stratigraphic unit screened in each well were
collected using 2-1/2-ft Shelby Tubes. These samples were
analyzed for particle size distribution, bulk density, porosity,
and total organic carbon using standard methods. When
undisturbed samples could not be obtained using a Shelby Tube (as
was the case for some of the particularly wet sands), a split-
spoon sample was collected for particle size distribution and
total organ carbon analysis.

After completion, most of the wells were air-developed. A
compressor was used to force air down the well at approximately
140 psia until the turbidity of the water stabilized. The
remaining wells (A-1, B-1, and 3-2) were developed using a
bladder pump. After development samples were collected from all
of the wells. Prior to the collection of samples, three to five
well volumes were purged using disposable polypropylene ballers
and measurements of pH, temperature, and specific conductivity
were taken. After these parameters stabilized, samples were
collected for analyses using standard methods and Quality
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3 ,7- Assurance-procedures which meet US Environmental Protection
Agency guidelines.

-

On August 13,fl990 slug tests were performed on each of the seven
onsite wells. The tests were performed in order to obtain
hydraulic conductivity estimates. The test involved the
measurement of the initial water level in the well using an
electronic water level indicator marked in hundredths of a foot.
A slug of water was then evacuated from the well using a teflon
bailer, and the water levels were measured at time intervals
usin1-the electronic-water level-indicator. These data (water-
level recovery vs. time) were analyzed using a BASIC program
which statistically fits a line (by least squares) to the plotted
points. Based on these plots and well configuration data, the
-hydraulic conductivity is calculated. While not precise, this
method allows for an order of magnitude estimate to be made for
hydraulic conductivity.

-Both 2- and 3-dimensional contouring of shallow groundwater
levels on site were performed using the surfer graphics package.
The1 average of the water levels measured August 1 and 13, 1990
-were used for: contouring, and the statistical inverse-distance
method was-applied to the data. This method was selected over
the linear kriging approach because the highly variable geology-

and topography. (and hence groundwater levels) are not expected to

O -conform to a linear approximation. The extreme variability is
most recognized between the central ridge on the property (wells.
A-1, E-1, and F-1) and 'the southwest drainage basin (well C-1) .

Deep groundwater beneath the LES property was evaluated by means
of the_Theis equation (Reference 2) to' evaluate the possible
effects of anticipated water withdrawals-from the Sparta Aquifer
by_the CEC (see Section12.5.2.4). The Theis equation is
. applicable to confined aquifer conditions and is used for the
prediction of drawdown at any distance from a pumping well for
any time. .The solution ignores recharge to the aquifer and,
therefore,-is considered to-be conservative. Known aquifer

.transmissivity and storativity values-and a range of pumping
-rates R:re.used to estimate these drawdowns.- In addition, the
effectsfof withdrawals from the Central Claiborne Water System

-Well #4 were assessed individually and coupled with the
withdrawals by the facility.

Prior to facility aperations, measurement of water levels in all
existing preoperational survey wells will continue on a quarterly
schedule to document the seasonal-range of groundwater-
fluctuations at the site.

,

6.1.2 AIR

No onsite monitoring of meteorological or air quality conditions
) at-the CEC has been conducted; therefore, all data used in this

~

6.1-3

_ _ _ _ - _ _ _ _



l

report to characterize such conditions necessarily have been 4

collected at offsite locations by independent agencies and
institutions. The data were obtained through either literature
searches or through direct contact with the agency or institution
responsible for maintaining the data.

6.1.2.1 Meteoroloaical Data

Meteorological conditions at the facility location were evaluated
and summarized in Section 2.6.1 of this report in order to
characterize the LES site climatology and provide a basis for
predicting the dispersion of gaseous effluents. The primary
source of these data was the National Oceanic and Atmospheric
Agency (NOAA) Local Climatological Data (LCD) station located at
the Shreveport Regional Airport approximately So mi. west-
southwest of the site. Data collected at the Shreveport LCD
station and used in the analysis include that for winds,
precipitation, and temperature. Printed copies of these data
were obtained directly from the NOAA (Reference 3). In general,
average values reported in the NOAA data were based on a 30-year
period of record (1951 to 1980), while extremes were based on a
36-year rec %rd ending in 1988.

A detailed justification for using the Shreveport data and a
discussion of the extent it may be considered representative of
the meteorology and climatology at the location of the facility
are presented in Section 2.6.1. Part of this analysis involved
comparing data from the Shreveport LCD station with data
collected at other weather stations near the site. For example,
temperature and precipitation data are collected at an
observation station located approximately 6 mi. southwest of the
site. Tha station is operated by the Louisiana State
Agricultural Center which reports data on a monthly basis to the
Shreveport LCD station. As with the Shreveport data, printed
copies of the summary of the 1951 to 1980 Homer data were
received directly from the NOAA (Reference 4).

Wind-data are not collected at the Homer station. Wind data,
however, are available from the Shreveport LCD station and two
Federal Aviation Authority (FAA) weather stations at airports in
Monroe, Louisiana and El Dorado, Arkansas, which are,
respectively, about 60 mi. east-southeast and 40 mi. northeast of
the site (see Figure 2.6-3). Printed copies of data were
obtained from the NOAA which summarize joint frequencies of wind
speeds and directions for a 9-year period (1950 to 1958) in
Monroe and 5-year period (1949 to 1954) in El Dorado (Reference
4). These data were used to make a comparison of the means and
extremes of wind speed at these two stations with the wind speed
data from the Shreveport LCD station. Summaries of joint
frequencies of wind speeds and directions at the Shreveport LCD
station were obtained from the NOAA for a 5-year period (1984 to
1988). These data were used in the x/Q dispersion analysis

6.1-4
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) required for Sections 4.2.1.2 and 5.1 of this report. In
addition to the 5-year joint frequency data, summary statistics
for the Shreveport station (e.g., peak gusts, mean wind speed,
and minimum and maximum monthly average wind speeds) were
available from the NOAA for a 36-year period ending in 1988
(Reference 3).

The effect of the difference in winds between the site location
and the Shreveport LCD station on the x/Q analysis was assessed
in Section 2.6.1.3 via an air dispersion modeling exercise. The
analysis, as described in that section, essentially consisted of
comparing the output from a computer air dispersion model using
the 1984 to 1988 Shreveport meteorological data with the output
obtained using a composite meteorological data set based on

3 meteorological data from the Shreveport station and the two FAA
stations in Monroe and El Dorado. The source of the cor.posite
data was the Personal Computer Graphical Exposure Modeling System
(PCGEMS), which has been developed 'Jy the EPA as a database and
modeling system for the performance of exposure assessment
studies (Reference 5). The meteorological data contained in
PCGEMS for the Shreveport, Monroe and El Dorado Stations are
based on 5-year records (i.e., 1970 to 1974, 1954 to 1958 and
1950 to 1954, respectively).

A discussion of storms and other forms of severe weather as they
j''} have occurred in Northern Louisiana is presented in Section
\_/ 2.6.1.4. The information and data reported in this section were

obtained primarily from the Tornado and Straicht Wind Sneed Study
for the Pronosed Uranlur. Enrichment Plant Site prepared for Fluor
Daniel, Inc. by Mcdonald-Mehta Engineers (Reference 6).
Additional information was obtained from Violent Tornado
Climatocranhv (Reference 7), the NOAA annual summary of data from
the Shreveport LCD station (Reference 3), and a letttr from the
Claiborne Parish Civil Defense (Reference 8), which describes a
tornado sighting in 1986.

6.1.2.2 Air Ouality Data

Only air quality data for existing levels of Clean Air Act
Criteria Pollutants are available for Northern Louisiana. These
data were presented and compared to the National Ambient Air
Quality Standards (NAAQS) in Section 2.6.2 of this report. The
primary source of the data was the Louisiana Division of Air
Quality (LDAQ), which supplied printed copies of the data from
their database. Data were obtained from a total of four LDAQstations in Northern Louisiana. The stations are:

a. the Keel Radio Station in Dixie, a small to'an about 15 mi.
north of Shreveport,

b. the Claiborne Public Health Unit in Homer,Ov
6.1-5
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c. the Shreveport Downtown Airport, and

d. the airport in Monroe.

Based on availability and relevance to the site, tsp data from
Homer and Dixie, sulfur dioxide data from Shreveport and Monroe,
and ozone data from Dixie, Shreveport, and Monroe are presented
and discussed in Section 2.6.2. All of these data were from a 5-
year record (1984 to 1988), with the exception of ozone, which
was examined for the entire available record of 8 years (1981 to
1988) for reasons noted in Section 2.6.1. For two criteria
pollutants, not measured at any of the above LDAQ sites, the
EPA's 1985 Annual Statistics on Air Ouality (Reference 9) reports
on measurements conducted in Shreveport and Monroe. The minimum,
median, and maximum 1 cad levels in 1985 in Shreveport and the
mean and maximum nitrogen dioxide levels in 1985 in Monroe and
Shreveport are identified in Section 2.6.2 as reported in this
reference.

\ general examination of the potential for air pollution in the
region near the facility is presented in Section 4.2.2.6. This
examination is based on seasonal and annual mixing heigt? and
wind speed data presented by Holzworth (Reference 10) explicitly
for this purpose.

6.1.3 LAND

6.1.3 1 Geoloav and Soils

Geological and soils studies have been performed at the site to
determine the nature of surface and subaurface conditions. A
description of sample collection sites and the methodologies
utilized to evaluate soil and rock materials is presented in
Section 3.6 of the Safety Analysis Report. Geology and soils
studies at the site have included: test borings, test pits,
insitu-permability tests, refraction profiling, static and
dynamic laboratory tests, and analysis of bearing capacity and
settlement. The principle objective in conducting geology and
soils studies was to evaluate the structural integrity of the

| site for engineering purposes and to characterize certain
physico-chemical aspects related to surficial groundwaters.l

6.1.3.2 Land Use and Democraohic Surveys

An inspection of the 5-mi. radius surrounding the site was
conducted to locate households and any historic, scenic,
cultural, or natural landmarks. Land use patterns for this area
were also identified. This information was plotted and evaluated
by radial sector as discussed in Section 2.2 of thiu document.
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: r
. To estimate projected populations of the 5-mi. radius surrounding

the site, Mr. Vincent Maruggi, with the Division of Business and
Economic Research of the University of New Orleans, was first
contacted to obtain the estimated population of Claiborne Parish
for 1988. This estimated population was compared with 1990
population estimates for Claiborne Parish, also furnished by Mr.
Vincent Maruggi, to determine projected growth of the area within

|

a 5-mi. radius of the site. Demographic information also was |
obtained for Claiborne Parish from the Woods and Poole Economic |
Database. Demographic information from this database can be I
requested from Woods & Poole Economics, Inc., Washington, D.C.
Projected populations for Claiborne Parish were reported by Mr.
Maruggi through the year 2000. To determine projected
populations through the year 2035, it was assumed that the
percentage of the population contributed from a single radial
sector remained constant with time.

6.1.4 BIOTA

Prooperational monitoring programs were conducted at the site.
The initial monitoring was designed to characterize the
ecological community as it existed at the site prior to and after
extensive clearcutting had occurred (see Section 2.7). This
consisted of field surveys of the plant, avian, and aquatic
communities at the site and qualitative analyses of the likely

O composition and distribution of the site's mammalian, reptile,
and amphibian communities. The latter anal vas were based on
knowledge of existing habitat at the site and of species-specific
distribution and habitat preferences. These analyses were
supplemented by information provided by personnel from the
Louisiana Department of Wildlife and Fisheries (References 12,
13, 14), the Louisiana Natural Heritage Program (Reference 15),
the Louisiana Department of Forestry (Reference 16), and the U.S.
Fish and Wildlife Service (Reference 17). Additional information
was obtained from field guides (References 18, 19), and other
summary sources (References 20, 21, 22) and from an inventory of
Louisiana wildlife (Reference 23). This information is
summarized in Section 2.7.

As discussed in Section-2.7, clearcutting at the CEC site has
resulted in an alteration of the ecological community of the
site. For example, the successional stages of several of the
forest communities at the site have been altered significantly,
moving towards earlier stages of succession. Such changes in the
plant communities also result in changes in the associated
wildlife community. However, over time, the plant and wildlife
communities will continue to change as natural successional
processes result in a movement of the communities toward
pretimbering conditions. Because of this continual change, the
baseline plant and animal communities used to evaluate potential
' impacts of the facility will be changing constantly. When site

j ) operational monitoring programs are instituted in accordance with
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compliance permit requirements, the extent of the ecological h
changes that have occurred since the baseline studies will be
documented.

The procedures and methodologies for preoperational monitoring
are described below for each of the communities.

6.1.4.1 Preoperational Procrams--Vecetation

A botanical assessment was conducted on June 16, 17, and 23,
i 1990. The purpose of the study was to develop a general
| vegetative map of the property. Further, because large-scale

timbering had occurred recently at the site, the successional
trends for each vegetative community were noted.

To conduct the botanical survey, the entire site was first
flagged each 0.1 mi. This survey divided the property into 100

2increments, each 0.01 m1. Then, a visual ground survey of the
vegetation was conducted and the dominant vegetative community
for each square was recorded on a map. Five dictinct terrestrial
plant communities were identified. These are:

a. upland mixed forest--recent harvest,
b. upland mixed forest--several years since harvest,
c. upland forest--pine dominated,
d. upland mixed forest--mature, and
e bottomland hardwood forest

The plant species that occurred in each survey area were
identified, and their relative abundance within the surveyed unit
was estimated. The following qualitative terms were used to
describe the relative abundance of plant species on the site.

| Dominant: the most prevalent species within a given vegetative
community based on considerations of biomass
(qualitatively determined by number and size of
individuals). A community may have one or more
dominant species or no dominant species.

Common: a species that may be noted at any random point
within a specific vegetative community.

| Moderate: a species that may or may not be noted at any random
| point but that may be located with a limited amount

of searching.

Scattered: a specieu that occurs only a few times within a
given vegetative community or a species that is
abundant in only one or two localized areas.

Macrophytic vegetation in and around Lake Avalyn and Bluegill
Pond was surveyed. Survey grids were not established for the )

6.1-8
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() pond vegetative survey, but rather the plant species that
occurred in three distinct areas along the perimeter of the Lake
and pond were recorded. The areas surveyed were as follows:

a. In the water:
th4.s included free-floating species and species rooted within
v' mud and emergent above the surface of the water.

b. .t am liate bank:
included species that occ' pied a strip usually only a fewt1 4

feet wide which is generally inundated during periods of heavy
rain and runoff.

c. Upper bank:
this included species that occupied a strip extending from the
immediate bank to the top of the bank.

The relative abundance categories that were used for terrestrial
plant communitier also were used to describe abundance for 'che
macrophyte comr.anity associated with the lake and pond.

The results of the botanical survey are cummarized in Section
2.7.1 for terrestrial plant communities and in Section 2.7.3 for
aquatic plant communities.

(''g 6.1.4.2 Ergonerational Procram--Birds

V
site-specific avian surveys were conducted by Goertz in January
(three days) and April (one day) 1990 to verify the presence of
particular bird species at the site. The January survey was
conducted before the clearcutting occurred in the spring and
early summer of 1990. The winter and spring survey was designed
to characterize in general terms the members of the avian
community.

For the winter survey, the distinct habitats at the site were
first characterized (see Table 6.1-1) and then the bird species
composition within each of these habitats was noted. Transects
100 m in length were established within each distinct homogenous
habitat, and data were collected at every 5 m transect interval.
Species composition and relative abundance were determined based
on visual observations, call counts, and nest identification.

In addition to verifying species presence / the spring survey was
designed to determine the nesting and migratory status of the
species observed and (as a measure of the nesting potential of
the site) to determine the occurrence and number of territories
of singing males and/or exposed, visible posturing males. The
area was censused for breeding birds by spot mapping using the
procedures described by the International Bird census Committee
(Reference 24). Spot mapping is a common technique for censLJing

.

,
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passerine breeding birde (Reference 25). Censusing was conducted hin the three major habitats of the area listed in Table 6.1-1.

The results of the avian survey are summara.:ed in Section 2.7.2.

6.1.4.3 Ereonerational Procrams--Mammals

No on-site surveys have been conducted to characterize the
preoperational mammalian communities of the site. The mammals
likely to be present were inferred from knowledge of existing
habitat and of species-specific distribution and habitat
preferences. Literature sources and State and Federal wildlife
officials were contacted for information to support the analysis
(see Section 6.1.4).,

The mammalian communitieu cre described in Section 2.7.2.

6.1.4.4 Preoperational Procrams--Rentiles and Arnhibiang

As was the case with mammals, no onsite surveys were conducted to
characterize the preoperational reptile and amphibian communities
of the site. The species likely to be present were inferred from
knowledge of existing habitat and of species-specific
distribution and habitat preferences. Literature sources and
State and Federal wildlife officials were contacted for
information to support the analysis (see Section 6.1.4).

The reptile and amphibian communities are described in Section
2.7.2.

6.1.4.5 Preoperational Procrams--Anuatics

An aquatic survey was conducted in Lake Avalyn and Bluegill Pond
on January 20, 1990. The waters were surveyed for plankton
(phytoplankton and zooplankton), benthic organisms, and fish.

Plankton were surveyed by collecting a 100 L sample of water from
the center of the lake and the pond. Sampics were dipped with a
calibrated, wide-mouth plastic pail and poured through a
Wisconsin straining net (80 pm mesh), concentrated into glass-
stoppered graduated cylinders, fixed with Lugol's solution and
transferred into 4-oz. wide-mouth bottles.

Zooplankton were identified only ac miscellaneous Protozoa,
Rotathria or Copepoda (adult or nauplius). Specimens were
identified and enumerated in a Sedgewick-Rafter counting cell
following the method of Lind (Reference 26) using a combination
of slido counts and strip counts at 100X magnification. Data
were reported as number of organisms /L of lake water.

O
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() Phytoplankton were identified and enumerated using a Palmer
counting cell at 400X magnification. In some cases all of the3

0.05 ml counting cell was observed and in other cases 50 random4

fields were observed. Drganisms were identified as
dinoflagellates, filamentous green algae, single cell green
algae, yellow-green algae, desmids, and diatoms. Data were

] recorder! 1s the number of cells /L of lake water. Classification
followed chat of Prescott (Reference 27).
Benthic samples for quantitative analysis were collected from
four locations in the pond and the lake using a Ponar dredge.
The four benthic samples from each water body were taken by

i

starting near che shoreline and progressively moving into deeper '

water (sampling depths were 1-1/2 ft., 4 ft., 8 ft., and 12 ft.
to 14 ft respectively). Shoreline samples were collected from
areas with beds of rooted vegetation in an attempt to maximize
the number of habitat types in order to obtain a more
representative sample of the actual benthic diversity as a
reflection of water quality and not a function of substrate
conditions only. In addition, a random sample to be used in
qualitative analysis was' collected from the laka and the pond
using a D-frame aquatic sweep net. The random sweep not cumple
was collected to supplement the dredge sample by capturing
organisms capable of escaping capture by the Ponar dredge and
those that would not normally be captured by the dredge due to
particular habitat preferences. !

All benthic samples were sieved through a #30 field screen,
placed in liter bottles, preserved with 10% formalin in the
field, stained with Biebrich Scarlet and Eosin B, and hand picked
-under illuminated magnification. Specimens from the quantitative
samples were identified to the family level with exception of
annelid worms, which were identified to the class level
(011gochaeta). Specimens from qualitative samples were,

identified in a like manner but were not counted because only
their presence was considered as important to the study.
Nomenclature of the benthos followed Ward and Whipple (Reference
28).

Fish were collected using a 6 mm mesh net, 8 ft. by 20 ft. in
size, along the shoreline up to a depth of approximately 4 ft.

. The lake and pond were sampled for approximately 30 min each. ,

| Representative fish were preserved in a 10% formalin solution for
l later reference or voucher. Nomenclature for the fish and

identification characteristics followed Douglas (Reference 29).)

The results of the aquatic survey are summarized in Section
2.7.3.

O
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6.1.5 PREOPERATIONAL RADIOLOGICAL MONITORING

6.1.5.1 Summary of Baseline Radiolecical Data

Samples were taken at the facility site in order to assess its
pre-existing radiological conditions. The typos, numbers, and
locations of the samples taken are presented in Tablo 6.1-2 along
with a brief synopsis of the radionuclidos and activitier found.
The data prosented here is not intended to be a substit ,e for a
sound preoperational monitoring program, but to briefly
characterize the sito conditions prior to construction.

6.1.5.2 Qyerview of the Proooorational Radiolocical
Monitorina Procram

Regulatory Guido 4.9 (Reference 1), "proparation of Environmental
Reports for Commercial Urcnium Enrichment Facilities" was used as
the primary refo-anco for the development and implomontation of
the licensing r of the project. In accordance with the
requirements o'. rence 1, the preoperacional radiological
monitoring progt- is doecribed with the appropriate detail in
the following text. The prooperational program will focus on
collecting nooded data to perform critical pathway analycos,
including selection of nuclido/ media combinations to be
encompassed into the operational survoillanco program.
Identification of radionuclidos will be performed using accurate
and sensitivo analytical equipment, as is technically
appropriato. Data collection during this period will be planned
to provido an adequato statistical base for ovaluating any future
changes in environmental conditions, which might be caused by
facility operation. This is essential for proper assessment of
donos duo to facility cporation after onset of enrichment.

The preoperational program will be more extensive than the
operational program in order to provido this base of knowledge
and also to anticipato changing conditions around the site as the
facility is built and operated. Environmental surveillance at
the Louisiana Energy Services Uranium Enrichmont Facility is a
major part of the radiological program in order to provido data
for scientific studios, to provide supplomontary checks of
containment and offluent controls, to assess radiological impacts
on sito environs, to estimato potential impact on memborn of the
public, and to determine compliance with applicable radiation
protection standards and guidelines. Surveillance will bo
initiated prior to the operation of the facility in order to
provide preoperational (baselino) data and to adequately define
the extent of site-spoOific torrestrial radioactivity.

6.1-12
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() 6.1.5.3 Proposed Preonorational Radioloalcal Monitoring
Procram

The Preoperational Radiological Monitoring Program will be
!

initiated at least one year prior to the operation of the
enrichment facility to provide a sufficient database for
comparison with the operational Radiological Monitoring Program,
and to provide experience that will improve the efficiency and
quality of the Operational Radiological Monitoring Program.

Table 6.1-3 describes the Preoperational Radiological Monitoring
Program. Table 6.1-4 lists the detection capabilities for
environmentel sample analysis. Table 6.1-5 lists the reporting
levels for environmental sample analysis that will be assessed
during the preoperational program. It the values listed in Tables
6.1-4 and 6.1-5 are not appropriate, then changes will be
initiated and documented. Such changes can be initiated and
documented during the preoperational program or during the
operational program.

Sections 6.1.5.3.1 through 6.1.5.3.3 describe the rationale
behind the sample types chosen. The rationale presented is
based on the data available at the time of this report. The
rationale is subject to change as additional knowledge is
discovered which would allow for improved and more efficient

(''g environmental monitoring, at a reasonable cost, so that the
( ,) environment surrounding the facility is maintained in a safe and

acceptable manner. During the implementation of the
preoperational program, some samples may be unavailable or may be
collected differently than specified. Under these circumstances,
documentation shall be created to describe the rationale and
actions behind the decisions. If a sampling location has
frequent unavailable sample or deviations from the schedule, then
another location should be selected as its replacement or other
appropriate actions should be taken.

6.1.5.3.1 Atmospheric Radioactivity Monitoring

The air monitoring program will use the meteorological data from
the Shreveport Meteorological Station from 1984 through 1988
(more recent meteorological data may be used as it becomes
available). Plant design data, geographical data, Chi /Q values,
D/Q values, land uno data, radioactive inventory data, and
radioactive effluent data that may be released from the facility
will be used to determine the mont appropriate method for
determining the deposition of airborne radioactivity to the
environment around the facility as a result of operation.
Doposition and inhalation parameters can then be used to
determine the effective committed dose equivalent attributed to
facility operation.

Ob
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The primary radioactivo material that may be released is uranium,
which has a short term for dispersal to the environment. The
majority of the air monitoring sites are in the prevailing wind
direction, based on historical data of frequency of wind spood
and direction, and located within 1.0 mile of the facility. The
sampling filters will entrain radioactivo particles that may be
deposited in the environment. The fraction of particles caught
by the filter will depend upon motoorological conditions that
exist during the sNapling period.

One air monitoring sito will be located in the least predominant
wind direction greator than two miles from the plant sito. This
information will be useful in ovaluating background fluctuations
during the operation of the facility.

6.1.5.3.2 Hydrospheric Radioactivity Monitoring

Trace amounts of radioactivo materials may be contained on the
sito within Bluegill Pond. AC)]tionally, the Hold-Up Basin may
centain small amounts of radioactivity from roof drains and other
releases. In order to assess the amount of radioactivity
released into the liquid pathway, surface water will be sampled
from Bluegill Pond and the Hold-Up Basin on the cito.

Ground water sampling will be based on availablo hydrology data.
Although uranium has very low transport properties in soils,
sampling will be performed in order to assure protection of
ground water aquifers and to document changos, if any, in natural
background characteristics. Ground water will be sampled from at
least one well on the sito and at one residence or business (if
availablo) loss than two miles from the facility in a location
whero ground water could be potentially affected by operation of
the facility.

6.1.5.3.3 Goospheric Radioactivity Monitoring

soil sampling will be performed in the same prevailing wind
directions (goographical sectors) as the air monitoring sito
locations and in areas that may be impacted by offluents. The
areas impacted by effluents will be identified, as appropriato,
as the program progressos and the operating characteristics of
the facility are documented. This sampling will datormine the
amount of any trace amounts of radioactive material that may be
deposited to the ground from plumes or other offluent streams
from the facility that may contain radioactive material.

6.1-14
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() Inble 6.1-1

tihlQR AND MINOR MABITAT AT THE LES SITE
AS,E TERMINED DURING ONSITE. AVIAN SURVEYS

MAJOR HABITATS DESCRIPTION

Old-cutover Areas cut betwoon 5 and 10 year', ago.
Pine and swootgum prevalent.

Select-cut pino Areas that have boon selectively
timbored to remove mat.uro pino. Pino ,

and swootgum prevalent.

Clear-cut Areas that have boon clear cut within
the last two yaars. Dominated by shrub
and herbaceous vogotation.

Hardwood bottom Undisturbed areas along streams, pond,
and lake. Dooch, oak, gum, maple,
hickory prevalent.

MINOR HABITATS

O, Lako Avalyn Wet arons. Buttonbush, alder, willow
shorelino prevalent.

Lako Avalyn Swampy aron in the vicinity of the lake
dam base overflow pipe. Horbacobus wotland

specios prevalent.

Bluogill Pond odge Hardwood bottom vegetation along pond.

Log and slash Scattered. Left from provinus logging
pilos operations.

Fonco row Each side of Parish Road 006.

Lako Avalyn Dominated by maturo pinos.
campground

1
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TABLE 6.1-2

SUMMARY OF PRE-EXISTING RADIOLOGICAL CONDITIONS
AT THE CLAIBORNE ENRICHMENT CENTER

,

Sample Type # Samples Nuclide Activity Activity
Collected Collected Identified Rance Mean

Airborne
Radiciodines 4 none (a) (b) (b)

Airborno
Particulates 4 none (a) (b) (b)

Broad Loaf
Vegetation 12 Cs-137 (a) (c) 115 pCi/kg

Surface Water 21 none (a) (b) (b)

Ground Water 15 none (a) (b) (b)

Sediment 16 Cs-137 (a,d) 64-4534 1044() PC1/kg

Soll 38 Cs-137 (a,o) 133-1123 698
pCi/kg

,

Footnotes to Table 6.1-2:

(a) Gamma spuctroscopy analysis only.

-(b) No nuclides identified, therefoto no activity ranges or means
exist.

(c) No rango exists because only one sample was determined to
have activity.

(d) Positive identification of co-137 was made in 16 of 16
samplou.

(0) Positive' identification of Cs-137 was made in 24 of 38
sampics.

O

. . - ._ . .
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O
TABLE 6.1-3

PREOPERATIONAL RADIOLOGICAL MONITORING PROGRAM

Pathway / Number of Representative Sampling and
Sample Type Samples and Locations Collections
(a)

_

ff.o.h)

Airborne One sample (AP1) located in Air sampler
Particulate the sector in the highest with a
(b) prevailing wind direction. particulate

Sampler to be located within filter,
the site boundary. operating

continuously
-One sample (AP2) located in and collected
the sector with the second weekly
highest prevailing wind
direction. Sampler to be
located within the site
boundary.

One sample (AP3) located in
the sector with the thirdgg

('s) highest prevailing wind
direction. Sampler to be
located within the site
boundary.

One sample (AP4) located in
the sector with the fourth
highest prevailing wind
direction. Sampler to be
located within the site
boundary.

One sample (AP5) located in |

the sector with the least
prevailing wind direction.
Sampler to be located off
facility grounds. |

Airborne / rive samples (S1-SS) to be Collected
Soil collected near the air semi-monthly |

(d) sampling sites,

a

_. .- ._. . -
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TABLE 6.1-3

PREOPERATIONAL RADIOLOGICAL MONITORING PROGRAM - contin \Lqd

Pathway / Number of Representative Sampling and
Sample Type Samples and Locations Collections
lai (f.c h)

Airborne / Five samplas (BLV1-BLV5) to Collected
Vogotation be collected near the air monthly
(d) sampling sites.

Liquid / Two samples (GWl, GW2) to be Grab samples
Ground Water collected from onsite wells. collected
(c) monthly

One sample (GW3) to be
collected from an offsite
well, if available.

Liquid / One sample (SWl) to be Grab samples
Surface Water obtained from Bluegill collected
(c) Pond where receiving waters monthly

from the facility are
Snticipated to enter theb Pond.

s V
One sample (SW2) to be
obtained from Bluegill
Pond at the end nearest
the outflow.

One sample (SW3) to be
obtained from the Hold-Up
Basin outflow.

One sample (SW4) to be
obtained from a location
not impacted by facility
operation.

Liquid / Two samples (BS1, BS2) to Collected
Bottom be taken from the bottom quarterly
Sediment of Bluegill Pond near the
(e) surface water sites.

v

ku
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TABLE 6.1-3

PREOPERATIONAL RADIOLOGICAL MONITORING PROGRAM - footnotes

(a) The number, media, frequency, and location of samples may
vary from site to site. This table presents an acceptable
minimum program for a site at which each entry is applicable.
The code letters in parenthesis-(i.e. AP1, SW2) provide one way
of defining generic sample locations and can be used to identify
the specific locations during the exact designation of each
sample site.

(b) Air particulate samples will be collected-on filters attached I

to continuously operating air samplers.

(c) Water samples will be collected using water collection
buckets, bottles,_ pumps, etc. and stored in clean containers.

-(d) Soil samples will be collected using scoops, shovels, etc. as
appropriate. Representative vegetation samples will be obtained
as they are available.-

(e) Bottom sediments will be collected using a device that will
gather _the-top surface of the sediment, not to reasonably exceed
a depth of six to eight inches. The sampling locations should-be f

O selected in conjunction with_ anticipated concentrations of
facility-related radionuclides or in conjunction with the surface
water sites.

(f) sufficient volumes of samples will be collected when
available, using accurate sample collection methods to ensure the
attainment of Lower Limits of Detection as specified in Table
6.1-4.

(g) Samples collected will be sent to an appropriate laboratory
for analysis via a reliable shipping organization. A sample
transmittal form will accompany the samples. Samples will be
packaged in a manner to ensure the integrity of each during
transit.

(h) Gamma and alpha spectroscopy will be performed on all samples
collected. Some sediment, soil, and air samples may not provide i

valid alpha spectroscopy data in which case gross alpha
measurements will be performed. Alpha spectroscopy can be
performed via chemical or radiological techniques, depending on
current technology.

' NOTE: The number, media, frequency, and location of samples may
be modified to reflect the facility's operating history and other
information.

O

- --
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TABLE 6.1-4

LOWER LIMITS OF DETECTION (LLD) FOR ENVIRONMENTAL ANALYSES

NUCLIDE WATER ~ OIL / SEDIMENT AIR
(pCi/ liter) ,,Ci/kg/ dry) (pC1/m3)

GROSS ALPHA (a) 4 (b) 0.01

U-238 1 1 0.05

Th-234 1 1 0.05

U-234 1 1 0.05

Cs-134 (c) 15 150 0.05

Cs-137 (c) 18 180 0.06

(a) Gross alpha analysis may be performed on samples when tra
alpha spectroscopy has indicated that too many natural nuclides
are present to accurately quantify specific nuclides.

:

'

(b) Not applicable for this sample type.

(c) Cesium LLD's are listed to provide for adequate
sensitivities during gamma spectroscopy.

O

__ . . .



TABLE 6.1-5

REPORTING, LEVELS FOR ENVIRONMEf1TAL ANALYSES

NUCLIDE WATER SOIL / SEDIMENT AIR
(a) (pci/ liter) (pci/kg/ dry) (pci/m3)

U-238 (b,c) 10 (d) 0.5

U-235 (b,c) 10 (d) 0.5

(a) Reporting 1,evels are not applicable for nuclides that are
not listed.

(b) Activity above background levels.

(c) Water and air reporting levels based upon ten times the LLD
value from Table 4.2-4

(d) Reporting level not applicable for this sample type.

(

O
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' p 6.2 OPERATIONAL MONITORING
')'

-
The baseline studies discussed in Section 6.1 provide initial
data necessary to determine the physical, chemical, and
biological variables which are likely to be affected by CEC
construction and operation.

The proposed monitoring program for CEC operation is outlined in
this section.

6.2.1 OPERATIONAL RADIOLOGICAL MONITORING PROGRAM

6.2.1.1 Effluent Monitorina Systems

Comparisons of effluent data to environmental dat1 will be
performed as determined by release data. Under routine operating
conditions, no significant activity should be released from the
facility and this should be confirmed by environmental data. If
an accidental release of uranium should occur, then the
environmental data can be used to help assess the extent of the
release.

6.2.1.2 Procosed ODerational Environmental Monitorina
PlRvJE

The Preoperational Radiological Monitoring Program will be
superseded by the Operational Radiological Monitoring Program>

\ (outlined in Table 6.2-1) at the time the facility receives its
first shipment of uranium hexafluoride.

The rationale for the operational radiological monitoring program
is similar to the preoperational monitoring program (see Sections
6.1.5.3.1 through 6.1.5.3.3). The frequency of some types of
samples will be reduced as compared to the preoperational program
since the goal of establishing a significant baseline will have
been accomplished. Adjustment of the LLD's and reporting levels
listed in Tables 6.1-4 and 6.1-5, respectively, may be done based
upon data obtained and reviewed during the preoperational
program. The operational sampling program may be adjusted as it
is implemented so that monitoring data will be reliable without
incurring unnecessary work.

As construction work at the uranium enrichment plant proceeds,
changing conditions (e.g., regulatory, site characteristics -
both radiological and non-radiological, technology, etc.) and new
knowledge may require that the operational monitoring program be
reviewed and updated. Such review could be performed when
environmental data indicate a positive significant trend with
respect to radionuclide activities. Minute increases and/or
decreases in activity are indicative of background fluctuations
and would not initiate an investigation. During the

6.2-1
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implementation of the operational program, some samples may be
unavailable or may be collected differently than specified.
Under those circumstances, documentation shall be created to
describe what was done and the rationale behind the decisions.
If a sampling location has frequent unavailable samples or
deviations from the schedule, then another location can be
selected or other appropriate actions taken.

Each year, LES submits a summary of the environmental sampling
program and the associated data to the proper regulatory
authorities. This summary includes the types, numbers, and
frequencies of samples collected and the identities and
activities of nuclides found in the samples that can be
reasonably attributed to facility operation.

6.2.2 PHYSICAL AND CHEMICAL MONITORING

6.2.2.1 Effluent Monitorina Sys, tam

specific information regarding the source and characteristics of
all non-radiological plant wastes that will be collected and
disposed of offsite, or discharged in various effluent streams is
provided in Section 7.2 of the Safety Analysis Report (SAR).
Chemical constituent quantities which will be discharged to the
natural environment in facility effluents will be below
concentrations which have been established by State and Federal
regulatory agencies as protective of human health and the natural
environment.

6.2.2.1.1 Surface Watec Monitoring Program

Surface water samples have been collected at several locations
within and outside the plant site and analyzed to establish site
" baseline" water quality conditions. Baseline sample collection
locations and tabulated physiochemical data are presented in
Section 2.5.

.

'

Prior to initiation of facility operation, and continuing on a
quarterly basis thereafter throughout the life of the plant,
additional water samples will be collected, analyzed and compared
to the baseline data to monitor any impact the facility
operations might have on surface water quality. Locations where
surface water samples will be collected on a quarterly basis
during facility operation are shown in Figure 6.2-1. A list of
the physiochemcial parameters which will be analyzed along with
the analytical methodologies for each is presented in Table 6.2-
2.

6.2.2.1.2 Groundwater Monitoring Program

Chemical measurements of the shallow onsite groundwaters and the

6.2-2
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:

,

O deep sparta aquifer zone underlying the site have been made to
establish " baseline" groundwater quality conditions of the
facility site. Collection locations and tabulations of this
baseline information are presented in Section 2.5.

Prior to facility operation and continuing on a quarterly basis
thereafter throughout the life of the plant; additional
groundwater samples will be collected, analyzed and compared to
the baseline data to monitor any impact facility operations might
have on groundwater quality. Locations where groundwater samples
will be collected on a quarterly basis during operation are shown
in Figure 6.2-2. A list of parameters which will be analyzed in
groundwater samples plus the analytical methodologics for each is
presented in Table 6.2-3.

6.2.2.2 Environmental Monitor 1DE

The purpose of this Section is to describe the operational
surveillance nonitoring program which will be employed by the
Claiborne Enrichment Center (CEC) to measure non-radiological
chemical impacts upon the natural environment.

The ability of both regulatory agencias and CEC operational
personnel to detect as well as correct any potentially adverse
chemical releases from the facility to the environment will rely
on chemistry data which will be collected as part of the

O monitoring programs described in the preceding Section 6.2.2.1.
Data acquisition frum these programa encompasses both on and off-
site sample collection locations and chemical element / compound.

analysee commonly mandated by Federal and State National
Pollution Discharge Elimination System (NPDES) compliance
programs.

The range of chemical surveillance and analytical sensitivity
incorporated into all the planned effluent monitoring programs
for the facility should be sufficient to predict any relevant
chemical interactions in the environment related to plant
operations. In addition, to insure the facilities operation will
have no environmental impact, the CEC intends to limit chemicals
in all facility effluents to levels below those prescribed by
State of Louisiana and the USEPA, as being protective of human
health and the natural environment.

6.2.3 METEOROLOGICAL MONITORING

This Section provides details of the program designed to monitor
meteorological phenomena during plant operation, in accordance
with the specifications listed in Regulatory Guide 1.23 for
onsite meteorological programs (Reference 1). This monitoring
network will be adequate to evaluate the atmospheric dispersion
at the site for both normal and accident conditions.

6.2-3

.

- - - - - ., , . - . , , . . - - -, a e-, , _ - . . , ,.---,-._~,v.. , . . . _ , - - - - , . , ,.



The terrain in and around the facility is relatively flat which
makes it possible to obtain characteristic meteorological
information for the entire site from a single instrument tower.
Based on site inspections and facility plot plans, the tower
location which provides the most accurate and representative
measurements of required meteorological data is to the south of
the plant (see Figure 6.2-3). This location was selected so that
the tower would be far enough from facility stuctures to minimize
their impacts on the wind distribution. In addition, the
meteorological characterization for the site area presented in
Section 2.6 indicates that the wind blows predominantly from the
south, therefore, the building structures will have no
significant impact on the predominant winds. The tower base will
be located at approximately the same elevation as the finish
grade for the facility structures.

All instrument.s selected for use in the meteorological monitoring
program will n.eet or exceed the performance specifications
outlined in Regulatory Guide 1.23 (Reference 1). The instruments
listed in the following discussion may be replaced by other
models, but the replacements will have equal or better
performance specifications.

Wind speed will be measured using the Met One 014A Wind Speed
Sensor. This instrument records wind speeds in the O to 100 mph
range with a starting threshold of 1 mph. It is accurate to
io.25 mph or 1.5% and has a standard distance constant of less
than 15 ft. and an optional fast response distance constant of
less than 5 ft. Wind direction will be measured using the Met
One 024A Wind Direction Sensor. This 3-cup anemometer has a

i starting threshold of 1 mph and an accuracy of 10.5 mph. Both
| sensors will operate in temperatures from -50 C to +70 C.

Onsite temperature will be monitored using the Met One 060A
Ambient Temperature Sensor (Dash No -2). Temperature difference

| (which will be used to estimate atmospheric stability) will be
I measured using the Met One 062A Air Temperature Difference
| Sensor. Doth sensors operate in the ambient range of -50 C to

+50 C to an accuracy of 0.1 C. There is no self heating of the
sensors and the time constant is 10 sec. in still air. Both the
air temperature sensor and the air temperature difference sensor
will be shielded from solar radiation effects using the Met One,

| 076B model radiation shield. This shield operates in
temperatures ranging from -50 C to +85 C. Radiation error is
less than 0.05 F under a maximum solar radiatien of 1.6 gm-

2cal /cm / min.

The monitoring instruments listed above will be connected to the
Met One 451L data recorder via a Met One model 104 translator for
signal conditioning. The 451L model is an intelligent datalogger
designed for environmental monitoring. Data are sampled once

6.2-4
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1

;

i

:

O every 10 sec., and averages are built upon the individual
samples. Built-in firmware provides for vector / scalar averaging,
which is then recorded on a removable magnetic cartridge. The4

datalogger output also will be directed to digital display units,
' which will provide real-time displays of ambient temperature,

wind speed, and direction. In addition, analog recorders will
also be used for temperature difference and wind speed and

; direction as backup to the digital equipment.

I The monitored data will be transferred from the magnetic
cartridge to a computer for data manipulation. Hourly averages
of wind speed, direction, ambient temperature, and temperature
difference will be compiled and then used to produce joint
frequency distributions of wind speed and direction as a function
of atmospheric stability on a monthly basis. The monthly data
will be used to construct an annual joint frequency distribution
at the end of oach calendar year.

The accuracy of the meteorological monitoring program will be
insured through the use of scheduled instrument calibrations and
servicing. Instrument calibrations will be accomplished at least
semiannually using precision internal reference sources. The
servicing schedule will be in accordance with the manufacturers
recommendations, or as needed for unscheduled maintenance due toi

equipment failure. The program for instrument maintenance and
servicing combined with the redundant data recorders will assure

O at least a 90% data recovery.;

6.2.4 DIOTA

The procedures used to characterize the plant, bird, aquatic,
mammalian, and amphibian / reptilian communities of the proposed
site during preoperational monitoring are regarded as appropriate
for the operational monitoring program. Operational monitoring
surveys also will be conducted quarterly (except annually for

'

amphibians / reptiles) using the same sampling sites established
during the preoperational monitoring program.

These surveys should be sufficient to characterize gross changes
in the composition of the vegetation or avian, aquatic,
mammalian, and amphibian / reptilian communities of the site
associated with operation of the facility plant. Interpretation
of operational monitoring results, however, must consider those
changes that would be expected at the proposed site as a result
of natural successional processes. Plant communities at the
site, particularly those that were clearcut in 1990, will-
continue to change as forests regenerate and begin to mature.

'

Changes in the bird community are likely to occur concomitantly
in response to the changing habitat.

O 6.2-5
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g['s TABLE 6.2-1
. 5 SUMMARY Or ENVIRONMENTAL RADIOLOGICAL MONITORING
#

SAMPLING SITES - OPERATIONAL PROGRAM

Pathway / Number of Representative Sampling and
Sample Type Samples and Locations collections
(a) (f,g,h)
............. ........................... ..............

Airborne one sample (AP1) located in Air sampler
Particulate the sector in the highest with a
(b) prevailing wind direction. particulate

Sampler to be located within filter,
'

the site boundary, operating
continuously

one sample (AP2) located in and collected
the sector with the second weekly
highest prevailing wind
direction. Sampler to be
located within the site
boundary.

One sample (AP3) located in
the sector with the third
highest prevailing wind
direction. Sampler to be

[\ located within the site
boundary.

One sample (AP4) located in
the sector with the fourth
highest prevailing wind
direction. Sampler-to be
located within the site
boundary.

One sample (APS) located in
the sector with the least
prevailing wind direction.
Sampler to be located off
facility grounds.

Airborne /. Four samples (Sl-S4) to be Collected
Soil. collected near the air quarterly
(d) sampling _ sites.

O
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TABLI 6.2-1g3
SUMMARY OF ENVIRONMENTAL RADIOLOGICAL MONITORING

\- ''i
r

SAMPLING SITES - OPERATIONAL PROGRAM - continued

Pathway / Number of Representative Sampling and
Sample Type Samples and Locations Collections
(a) (f,g,h)
....-------.. ...... .................... .............. .

Liquid / Two samples (GWl, GW2) to be Grab samples
Ground Water collected from onsite wells. collected
(c) quarterly

One sample (GW3) to be
collected from an offsite
well, if available.

Liquid / One sample (SWl) to be Grab samples
Surface Water obtained from Bluegill collected
(c) Pond where receiving weekly and

waters from the facility composited
are anticipated to enter morthly
the Pond.

One sample (SW2) to be
obtained from Bluegill
Pond at the end nearest

' the outflow.

One sample (SW3) to be
obtained from the Hold-Up
Basin outflow.

One sample (SW4) to be
.obtained from a location
not impacted by facility
operation.

Liquid / Two samples (BS1, BS2) to Collected
Bottom be taken from the bottom semi-annually
Sediment of Bluegill Pond near the
(e) surface water sites.

Oi
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TABLE 6.2-17''s
(] SUMMARY OF ENVIRONMENTAL RADIOLOGICAL MONITORING
,

SAMPLING SITES - OPERATIONAL PROGRAM footnotes

(a) The number, media, frequency, and location of samples
may vary from site to sit 9. This table presents an acceptable
minimum program for a site at which each entry is applicable.
The code letters in parenthesis (i.e. AP1, SW2) provide one way
of defining generic sample locations and can be used to identify
the specific locations during the exact designation of each

,

'

sample site.

(b) Air particulate samples will be collected on filters
attached to continuously operating air samplers.

(c) Water samples will be collected using water collection
buckets, bottles, pumpr, etc. and stored in clean containers.
Surface water samples will be collected weekly and then
composited on a monthly basis - this monthly composite will be
analyzed.

(d) Soil samples will be collected using scoops, shovels,
etc. as appropriate.

(e) Bottom sediments will be collected using a device that

[__'}
will gather the top surface of the sediment, not to reasonably

(- exceed a depth of six to eight inches. The sampling locations
should be selected in conjunction with anticipated concentrations
of facility-related radionuclides or in conjunction with the
surface water sites.

(f) Sufficient volumes of samples will be collected when
available, using accurate sample collection methods to ensure the
attainment of Lower Limits of Detection as specified in Table
6.1-4.

(g) Gamples collected will be sent to an appropriate
laboratory for analysin via a reliable shipping organization. A
sample transmittal form vill accompany the samples. Samples will
be packaged in a manner to ensure the integrity of each during
transit.

(h) Gamma and alpha spectroscopy will be performed on all
samples collected. Some sediment, soil, and air samples may not

| provide valid alpha spectroscopy data in which case gross alpha
measurements will be performed. Alpha spectroscopy can be'

performed via chemical or radiological techniques, depending on
current technology.

NOTE: The number, media, frequency, and location of
/''N samples may be modified to reflect the facility's operating
() history and other information.

|
- - . .-- __.
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Table 6.2-2O SURFACE WATER CHEMISTRY MONITORING PROGRAM

Analytical
Physiochemical Measurement Methodoloav

pH Electrode
Conductivity Electrical Conductance
Transparency Secchi Disk
Turbidity Nephalometric
Total Suspended Solids Gravimetric
Dissolved oxygen Probe

Alkalinity Potentiometric Titration
Calcium AA/ICP
Magnesium AA/ICP
Potassium AA/ICP
Sodium AA/ICP
Chloride Colorimetric
Fluoride Colorimetric
Hardness (Caco ) Equivalency Calculation

3

Silver AA/ICP
Beryllium AA/ICP
Antimony AA/ICP

O Zinc Cold Vapor AA
Thallium AA/ICP !

Arsenic AA/ICP ,

Selenium Colorimetric
Cadmium AA/ICP
Chromium AA/ICP
Copper AA/ICP-

Nickel AA/ICP
Lead AA/ICP

Sulfate Turbidometric
Total Organic Carbon TOC Analyzer
Nitrite & Hitrate Nitrogen Colorimetric
Ammonia Mitrogen Colorimetric ,

Total Phosphorus colorimetric

Abbreviations - AA = Atomic Absorption Spectrophotometry
- ICP = Inductively Coupled Plasma - Atomic

Emission Spectroscopy
- Probe = Specific Ion Probe

O
4
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g3 Table 6.2-3
t ) GROUNDWATER WATER CHEMISTRY MONITORING PROGRAM

Analytical
Physiochemical Measurement Methodoloav

Temperature Thernistor Thermometer
pH Electrode
Conductivity Electrical Conductance
Total Suspended Solids Gravimetric

. Total Solids Gravimetric

Total Alkalinity Potentiometric Titration
Calciun AA/ICP
Magnesium AA/ICP
Potassium AA/ICP
Sodium AA/ICP
Chloride Colorimetric
Fluoride Colorimetric
Hardness (Caco ) Equivalency Calculation

3

Silver AA/ICP
Beryllium AA/IOP
Antimony AA/ICP
Zinc Cold Vapor AA

/''h Thallium AA/ICP
\s / Arsenic AA/ICP

Selenium Colorimetric
Cadmium AA/ICP
Chromium AA/ICPa

Copper AA/ICP
Nickel AA/ICP
Lead AA/ICP

Sulfate Turbidometric
Total Organic Carbon TOC Analyzer
Nitrite & Nitrate Nitrogen Colorimetrici

Abbreviations - AA = Atomic Absorption Spectrophotometry
- ICP = Inductively Coupled Plasma - Atomic

Emission Spectroscopy,

- Probe = Specific Ion Probe

O
,V
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6.3 RELATED ENVIRONMENTAL MEASUREMENT / MONITORING PROGRAMS.O In-order to aid in the assessment of the accuracy and
precision of the sampling and analyses programs, the licensee
will participate'in appropriate check programs with State and/or
Federal agencies,-as available. This could include, but not be
limited to, split samples with State agencies and cross check
programs with the-U.S.E.P.A. The licensee will supply the
appropriate data to the participating agency for purposes of
comparison and the agency will forward the results of the
comparison to the licensee.

("'y
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7.0 PLANT SITING AND DESIGN ALTERNATIVES

Presented in this chapter is a description of the site
evaluation / selection process and the viable design alternatives
considered for the CEC. The LES enrichment facility employs the
gas centrifuge technology developed by Urenco, a European
consortium that provides commercial uranium enrichment services
to utilities-around-the world. The gas centrifuge process is the
most advanced, commercially feasible technology for enriching
uranium available today. Urenco successfully_ operates three
similar facilities in Europe near medium sized urban areas.

The nature of the gas centrifuge process along with the design
features of the LES facility are such that adverse impact to the
environment and surrounding area and residents will be
insignificant. The character and appearance of the LES facility
will be inconspicuous, more like a hospital or office complex
than an industrial facility. There will be little or no noise
off site, produced by the facility. There will be no odors, smoke
or other objectionable discharges from the facility.

Because of the very low environmental impacts associated with
-facility construction and operation, the CEC will be virtually
benign to the environment in which it is located. For this reason
the-site evaluation process initially focused primarily on
-geotechnical, engineering and other factors and focused mort
strongly on environmental factors after the site screening

O . process had identified a group of particular sites that satisfied
the facility's engineering and other needs. Prior to the final
evaluation of this group of particular sites, site screening was
primarily a matter of evaluating locales-to determine whether
they were suitable for reliable, economic operation of the
relatively environmentally benign. centrifuge technology. The key
environmental issues involve not so much the impact of the
facility on the environment, "hich of course was determined, but
rather involve assuring that the final group of alternative sites
are not themselves unduly environmentally sensitive (e.g., assure
that wetlands, parkland, endangered species / habitat, and
historically-significant-areas are-avoided or that impacts are
adequately mitigated).

7.0-1O,
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7.1 FACILITY SITE SELECTION ALTERNATIVES

The purpose of~the site selection process was to locate a
suitable site for construction and operation cf the LES CEC based
on various technical, safety, economic cnd environmental factors.
The methodology used for the site selection process was a
systematic screening approach starting with coarse screening of
the contiguous United States, eliminating problem areas and
defining a preferred area. Next, intermediate screening criteria
were applied, on a consistent basis, to determine potential plant
areas / communities within the preferred area and further to
determine the preferred community. Finally, fine screening
criteria were applied to the candidate sites for selection of the
preferred and final site.

Environmentally based criteria were not employed as selection
factors in coarse and intermediate screening phases. As described
in Chapter 4, all liquid and gaseous releases from the facility
-are such that operation of the CEC is relatively benign, with no
significant adverse effect on the environment. For this reason,-
the CEC could be located in any region of the country from an
environmental impact standpoint..

The following plant / site characteristics were held in
consideration during the site selection process:

O
The enrichment facility is best characterized as a*

specialty chemical plant. It takes in a particular chemical
feed, processes it, and yields a product.

The facility requires a medium size site (i.e., hundreds of
*

acres),-but not a huge site (i.e., thousands of acres). Most
of the land is buffer zone, not building.

The facility requires good ro'ad access for trucks to bring*

in feed material and ship out product material. Feed and
Product are not expected to be moved by rail or air.

The facility requires an adequate, reliable' supply of*

electrical power.

The facility requires a source of workers who are capable of*

operating the plant efficiently and safely.

The durability and reliability of the process system is*

dependent on locating in an area that exhibits minimal
seismic activity.

The plant should be located in an area that does not*

C\(j 7.1-1
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experience severe winds and associated risk of flooding.
* The site should not be flood prone in order to prevent

damage to expensive equipment. This also obviates the need
for flood proofing of the site.

The facility should be developed in a locale where it would
*,

be considered an asset to the community.

7.1.1 COARSE SCREENING:
REGIONAL SITE SELECTION ALTERNATIVES

This screening process selects a region of interest within the
United States. Following are the criteria and rationale used to
identify the most attractive region for locating the facility.
1. Plant Soonsorshio actors

Among the sponsors of the LES facility are several electric
utilities. Siting of the facility in or near the service
area of one of these utilities presents se"aral advantages.
One advantage is that the local utility sponsor is a well
known business organization in that area. By contrast, the
LES facility is being developed by a new company which would
be viewed as a stranger in the community. Affiliation with a
local utility would be helpful in promoting acceptance of
the project. A second advantage of being located in a
utility sponsor's state is that it would allow the project
to make use of the utility's knowledge of the regulatory
system in that state. Efforts to comply with regulatory
requirements should be more straightforward if LES were to
hava access to utility personnel who are familiar with the
requirements of state and local agencies. Figure 7.1-1 shows
the service areas of the utility sponsors of LES. Plant
sites located within or near these service areas would be
more desirable than sites located elsewhere.

2. Transportation Factors

Feed material must be shipped to the site. Finished product
material must be shipped to users. It is desirable to
minimize shipping distances. Shorter transportation
distances tend to reduce associated environmental impact and
transportation costs and. increase the margin of safety.
Thus, one factor that would make a region attractive would
be a location that minimizes the transportation distance.

Presently, non-enriched uranium hexafluoride (UF6) feed
material is obtainable domestically from plants in Oklahoma
and Illinois. The enriched UF6 may be shipped to: Hanford,
Washington; Columbia, South Carolina; Wilmington, North
Carolina; Windsor, Connecticut; Lynchburg, Virginia; or

7.1-2
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I< ,I Hematite, Missouri. The regions represented by a''' transportation analysis are shown in Figure 7.1-2. The map
shows two circles. The radius of each circle is 600 miles
which was chosen as a reasonable distance for consideration
of truck travel, one circle encloses territory lying within
600 miles of the centroid of the two UF6 feed suppliers in
Illinois and oklahoma. The other circle encloses territory
within 600 miles of the centroid of the six destination
plants to which product may be shipped.

Figure 7.1-3 shows the area which is a subset of both
circles. All land within this zone falls within 600 miles of
the centroid of the feed suppliers and the controid of the
destination plants. Therefore, any area lying within this
area would be attractive in regard to transportation.

3. Seismic Factors
About half of the total plant. investment at the facility is
in centrifuge equipment. Earthquakes are of concern for
centrifuge technology because earthquake forces can damage
centrifuge machines or impair their durability. To minimize
the threat to plant invostment, it is essential that the
plant be located in a region having minimal risk of seismic
activity. This is an economic concern, not a safety concern.

Seismic forces, expressed in gravitational units (g), are a('T result of the effective peak acceleration (EPA) of the
\m / ground motion. For reliable operation of the LES centrifuge

machines, an EPA of 0.05g was chosen, based on
recommendations of the manufacturer, as a maximum
permissible value for locating the CEC.

.

Figure 7.1-4 is a map of the United States which shows the
anticipated effective peak acceleration expressed in terms
c" gravitational units (g). There are several portions of
the United States in which earthquake forces in excess of
0.05g are not expectad. Plant sit 9s located in areas having
a rating of 0.05g or less are hignly desirable for location
of the centrifuge enrichment technology.

4. Wind / Storm Factor
Avoidance of areas that are subject to the effects of severe
storms, such as hurricanes, ir, an important factor in
selecting areas suitable for the LES site. Hurricane related
consequences of major concern to the LES facility are: loss
of off-site power; flooding of buildings and centrifuge
machines; and wind damage to buildings and utility
facilities.

A national map of peak wind speed (Figure 7.1-5) provides an
indication of the areas of the country which are likely to

/''j% 7.1-3
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experience the most severe winds. Figure 7.1-6 highlights
all areas of the country where peak winds are not expected
to exceed 70 miles per hour. Plant sites located in areas
having a pea:c wind of less than or equal to 70 miles per
hour a re desirable for location of the facility.

5. Political Atmosohere
Locating, licensing and operating an industrial facility
requires the cooperation of a number cf governmental
agencies on the national, state and local levels. It is
important to the success of the LES project to locate in a
state possessing an atmosphere favorable to this type of
industry.

6. Climate
operation of the LES CEC depends on the movement and
transport of both feed and product cylinders out-of-doors at
the facility and over the highways. Severe winter weather in
the form of ice and snow would adversely impact the
continuous operation of the facility since it creates
conditions that impede the movement of personnel and
equipment and reduces the margin of safety of that movement.
For this reason it is important to locate the facility in a
region of moderate climate with a minimal amount of severe
winter weather.

7. Richt-To-Work Laws
Construction and operation of any industrial facility is
greatly facilitated by a large labor pool available for
employment. Therefore, it is advantageous to locate the LES
CEC in a region or state having right-to-work laws, thus
broadening the available labor pool to draw from since both
union and non-union labor are included.*

Results
Northern Louisiana was selected as the candidate region having
the most favorable characteristics. In regard to the
aforementioned criteria, this candidate region was selected for
the following reasons:

Plant sponsorship. Louisiana Power and Light, a LES partner,*

has service area in northern Louisiana.
Transportation. Northern Louisiana is within the zone that*

is most attractive for transportation of feed and product.

Seismic. Northern Louisiana is an area of low seismic*

activity. Seismicity studies that included northern
Louisiana indicate that the area is one of the lowest
seismic risk areas of the United States for near-field
shocks (high frequency of vibration) and distant events (low

7.1-4
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frequency of vibration).

Severe winds,; Northern 1 Louisiana-is within the zone which'

experiences a peak wind speed that-is less than or equal to-

70 mph.-

The stateLof Louisiana actively pursues'new industry and i
*

this attitude is evidenced at all levels of government -
national, state and-local. The government of the State of

.'

-

Louisiana has adopted a number of programs which are
intended to attract:new business into-the state. Qualified
new manufacturing businesses are exempt from ad valorem
taxes 1for ten-years. This amounts to a savings to:LIS of
approximately $64 million. Under=the Enterprise Zone
concept,Equalifying-businesses can be exempted from state
and local sales taxes and be eligible for.certain tax
credits. The Freeport: Law is available to reduce certain
taxes (or delay their' payments. The Louisiana Department of-
Economic Development pays for certain pre-employmcr.t
straining-of-workers.

ELouisianalfeaturesta warm, humid, sub-tropical climate with-* -

only occasional snowfalls minimizing the= possibility of
' weather-related interruptions in operation., ,

* of the< states within service areas of the three utility 1---
plant sponsors,. North Carolina, South-Carolina and-Louisiana-
:have right-to-work laws in effect, thereby allowing the
entire labor. pool of each state available for employment at
.the LES facility.-

;

:7.1.2' INTERMEDIATE SCREENING

:The intermediate screening process-consists of two phases. Phase
ILidentifies candidatelareas or communities-within northern !

Louisiana--that meet-the screening criteria.-Phase 1II,--throughi-

;-comparative analyses,; identifies the final candidate community.
s

. _7 .1. 2 .1 : ' Intermedia'te Screeninc - Phase I-

Communities in northernELouisiana within 451 miles of interstate-
:20 were solicited for expressions of. interest in hosting-a new
manufacturing facility. The Louisiana Department of Economic

~ Development (DED): assisted.in contacting-appropriate community
leaders-andLeonducting community / site-visits. The candidate
communities were:askedito nominate potential sites based on the
following criteria:

y
L( 7.1-5
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|h;1. The proposed facility would be a chemical plant.
2. Site size should be between 300 and 1000 acres.
3. Sites with square configuration are preferable.

|4. Single ownership is preferable.
S. It is preferable if the site owner is motivated to |

sell.
6. Sites are preferable if they do not have operating oil

wells.
7. Sites with good access are preferable. |

Responding to the inquiries were 21 communities in northern
; Louisiana. Consideration of the following criteria by site
t selection personnel during visits to each of the communities

reduced to 9 the number of candidate communities for further
consideration.
Criteria:

:

1. Must have active, cohesive community leadership (mayor,
police jury, economic development group).

2. Must be located in LP&L service area.
3. Must have stable soils (i.e., not prone to subsidence).

( 4. Available sites must not be flood prone.
' 5. Must have a strong manufacturing mentality conducive to

new industry.
6. Must have good highway access to I-20.

| 7. Avoid communities with an existing major industrial
j facility that would be a competitor for industrial

resources.
8. Avoid large urban areas.

I 9. Avoid property with operating gas / oil wells.
10. Compatibility with neighboring land use.

The twelve responding communities that were not retained for
further consideration are listed below along with the reasons for
their elimination from the site evaluation process.

1. Rayville - poor site configuration
2. Tallulah - unstable soils, possibility of flooding
3. Bastrop - large paper mill

| 4. Ruston - academic community; not manufacturing oriented
1

S. Spring Hill - large paper mill
6. Plain Dealing - not LP&L service area
7. Shreveport - too urban, high land costs
8. Vivian - not LP&L service area
9. Oil City - not LP&L service area
10. Armistead - not LP&L service area, flood prone
11. Farmerville - lacks a cohesive leadership group; not

manufacturing oriented
12. Lake Providence - unstable soils, flood prone

7.1-6
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\/ 7.1.2.2 Intermediate Screeninc - Phase II

The purpose of this phase was to select the final candidate
community from the nine potential communities under
consideration. The methodology used for the remainder of the site
selection process was the Kepner Tregoe (K-T) method of decision
analysis (Reference 1). This videly accepted method for
comparison of alternatives on the basis of multiple criteria is
used frequently in alternative site comparisons. Criteria are
divided into those that must be met by an alternative (musts) and
those that are desirable for an alternative to meet (wants). Thewants are weighted according to relative importance.

The weights assigned to the various criteria and the ratings
assigned to the communities were determined by LES site
evaluation professionals based on their experience and knowledge
of LES' requirements. The weights and ratings are for comparative
purposes only and are not absolute' values.

Following are the critoria used:

1. LP&L Electrical Services Availability (Must) . LP&L must
be able to provide the site with 22 megawatt service.
Since reliability of service is essential, the ability
to install redundant feeders is required.

(~')\ .
2. Facility Distance (Must). The LES facility must be

\_ located at least 20 miles from any nuclear power plant
or nuclear fuel facility to avoid interaction
environmentally or in terms of emergency preparedness.
Also should be located at least 5 miles from military
munitions depots or large facilities which make or

* store hazardous chemicals.
3. Proximity to I-20 (Must). Must be within 45 miles of I-

20.
4. Geologic / Sol] Conditions (Must). Area must be free of

known, documented fault zores and have stable soils
suitab3e for building foundations.

5. Locr- .upport -(Want-Weight =10). Support of the entire
commt.31ty is a tremendous asset to the successful
construction and operation of the facility.

6. Opinion Leader Unity (Want-Weight =10) . Development of
the LES CEC will be greatly facilitated if-dealing with
an active and cohesive group of community leaders.

7. Availability of Operating Personnel-(Want-Weight =10).
An adequate supply of technically trainable people in
the immediate area is important for facility staffing
as well as aiding in gaining acceptance by a community.

8. LES Position As Dominant Industry (Want-Weight =9).
Operation of the LES facility could be hampered by the
presence of an existing industrial facility in terms of
competition for employees or community services.

7.1-7
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9. Livability (Want-Weight =9). Morale of plant workers h
will be higher in a locale with a better quality of
life. In instances where required skills are not
available locally, a good quality of life will be very
helpful in recruiting people from outside the area.

10. Distance To Metro Area (Want-Weight =8). Locating within
a reasonable driving / commuting distance to either
Shreveport or Monroe is important in terms of
availability of materials or services.

11. Manufacturing Mentality (Want-Weight =7). Locating in a
community that regards induatry as an asset is
desirable.

12. Land Cost (Want-Weight =6). Minimizing the expense of
property acquisition is desirable.

13. Availability of Maintenance Services (Want-Weight =6).
Construction and operation of the CEC will require a
number of various maintenance services. It is
preferable to locate in an area where such services are
already available.

14. Financial Incentives (Want-Weight =5). Incentives
offered by communities for CEC locating in the area are
an important consideration and an aid to development of
the facility.

E21V.lta

The results of the K-T analysis comparing the nine communities ||are shown in Figure 7.1-7.

As evidenced by the total scores, there is very little difference
between.several of the higher ranking communities and choosing an
adequate site in any of them would be possible. In the interest
of conducting the site evaluation process in a reasonable amount
of time, the highest ranking community (731), Homer in Claiborne
Parish, was chosen for further evaluation.

The community of Homer contained six potential sites which were
analyzed and compared in The Fine Screening Process.

7.1.3 FINE SCREENING

This stage of the site evaluation process consists of two phases.
Phase I begins with the six potential sites and by K-T analysis
identifies the three most preferred. Phase II K-T analysis
compares the remaining three sites and identifies the final
selected site.

7.1-8
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\~ 7.1.3.1 Fine Screenina - Phase I

The six sites around Homer were compared in this phase and the
three with the highest K-T scores were retained for the final
analysis. Following are the eight selection criteria used in this
phase.

1. Low Flood Risk (Must). Flood proofing of a flood prone
site would be costly and could increase environmental
impact caused by the facility. Sites that are flood
prone are not acceptable.

2. Community Leader Preferences (Want-Weight =10) . Opinion
leaders in claiborne Parish provided their views
regarding which sites would be most appropriate for the
CEC.

3. Good-State Highway (Want-Weight =8). All feed and
product will be shipped by truck. Heavy-duty roads,
such as the state highway system, will be used to
access I-20. Scores for this criterion were based on
the sites proximity to state highways in good
condition.

4. Low Adjacent Population (Want-Weight =8). Low population
density within a 2 mile radius of the facility is
considered desirable.

5. Institutions Within Five Miles (Want-Weight =8). Similar7s i to criterion 4 above, it was considered desirable to-

h-/ - locate at least 5 miles from institutions such as
schools, hospitals, or nursing homes.

6. Total Land Price (Want-Weight =5). This was based on
asking prices solicited from the land owners.

7.= Site Shape (Want-Weight =4). Properties are more
desirable with a relatively square configuration so the
facility can be centrally located with a surrounding
buffer area.

8. -Topography of Site (Want-Weight =4). The most attractive
sites are those with sufficient relief to be well
drained with a higher, level area at the center.

Results

Table 7.1-8 indicates the results of the K-T analysis based on
the above criteria. The table also includes comments at the
bottom. The top rated site, LeSage, was recommended for
selection, pending confirmatory on-site studies. The second rated
site, Emerson, was carried forward to the next phase as an
alternative to LeSage. The site with the third highest numerical
rating, Baptist Children's Home, was disqualified because some of
it is vulnerable to the 100-year flood (i.e., it did not pass the
must test). The fourth rated site, Prison, was carried on to the
next phase as an alternative to Lesage.

7.1-9-
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7.1.3.2 Fine Screenina - Phase II

During this phase the three sites were examined in more detail in
order to select a final site. Preliminary geotechnical,
environmental, and site specific information was collected on-
site (Reference 2). _Geotechnical information was collected
primarily to addreas site suitability for building foundations
and extent of remedial earthwork measures necessary to construct
and operate the facility. Property contamination information was
collected to address potentially existing contamination from
previous activities on the properties and the extent of potential
remedial activities necessary. Engineering estimates were made
of grading costs and costs to provide electric power. An
environmental review of the properties was conducted to determina
previous land uses, proximity to national and state forests,
wetlands, wildlife, and areas of scenic, historical or
archaeological significance. The results were incorporated into
the Kepner Tregoe analysis that had been developed during phase I
of the fine screening.

Criteria

The following five criteria were added during Phase II:

1. Preliminary Environmental Evaluation (Want-Weight =8).
This score reflects the overall environmental rating.

2. Property Contamination Mitigation (Want-Weight =8).
This score reflects a rating of the extent of remedial
measures that may be necessary due to contamination of
the soil and waters from previous uses of the property..

The lower the rating, the greater the potential for
mitigation of contamination.-

3. Cost of Providing Electric Power (Want-Weight =5). These
scores are based on LP&L estimates for cost to connect
the site to the grid.

4. Site Work and Grading cost (Want-Weight =5). These
scores are based on estimates of cost of site work and
grading at the sites.

5. Preliminary Geotechnical Evaluation (Want-Weight =5).
This score reflects the overall geotechnical and soils
ratings.

Results

Figure 7.1-9 shows the results of the Phase II - Fine Screening
analysis. All three properties are adequate sites for locating
the CEC and relatively indistinguishable in their environmental
characteristics. The Lesage property received the highest rating
and is the recommended site for the CEC, with the other two sites

7.1-10
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remaining as suitable alternatives. In-depth studies-(Chapter 2)
- were then-conducted on the Lesage property to confirm the

-- preliminary findings and verify that it is an adequate site for
-the CEC.
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1. The New Rational Manaaer, Charles H. Kernor and Benjamin B.
Tregoe, Princeton Research Press, 1981.

2. Report of Preliminary Geotechnical Study and Environmental
Evaluation, Louisiana Enercy Services Uranium Enrichment
Plant. Claiborne Parish, Louisiana, Prepared for Duke
Engineering and Services by Westinghouse Environmental and
Geotechnical Services, Inc., Atlanta, Ga., August 18, 1969.
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VINNSBDRO DAK GRDVE DELHI Gil

{" VEIGHT

*E3[[RtVC3[[dt
ED

#EI[a7["
'ts'

s score* seat s scokt :; scoRt

,
1. LP t. L ELECTRIC SERVICE MUST YES YES YES

'

.

2. FACILITY DISTANCE MUST YES YES YES
,

3. PROXIMITY TO 1-20 MUST YES YES YES

4. GECLDGIC/S0!L CONDITIONS MUST YES YES YES

._

5. LCCAL SUPPORT 10 10 100 10 100 8 80 7

6. OPIN!ON LEADER UNITY 10 10 100 10 100 8 80 6

< __

7. AVAIL /B1 ITY OF DPERATIONAL
10 9 90 6 60 9 90 7.

8. LES POSIT 1DN AS
9 10 90 10- 90 8 72 10'

DOMINANT INDUSTRY
(
~

9. LIVADILITY 9 8 72 5 45 10 90 6
_.

10. DISTANCE TO METRO AREA 8 6 48 5 40 8 64 10.

'

11. MANUFACTURING MENTALITY 7 10- 70 5 35 10 70 5,

-

12. LAND COSTS 6 9 54 10 60 10 60 6
i

'
13. AVAILABILITY OF MAINTENACE

5ERVICES 6 7 42 5 30 8 48 10
.__.

{ 14. INCENTIVES 5 10 50 8 40 8 40 7

TOTAL SCORES 716 600 694
!.

'l
NOTEi

-EXPLANATION OF VEIGHTED SCORES---

VEIGHT X SCORE = VEIGHTED SCORE.

L

'
47 :p

.
. _ .. .. - ______m _..-_-___.m
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-
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m

YES YES YES YES YES YES

=

YES YES YES YES YES YES

l'

70 7 70 8 80 10 100 9 90 9 90

H
60 7 70 4 40 7 70 10 100 8 80

_ _..

70 7 70 8 80 9 90 10 100 10 100

90 7 63 10 90 10 90 8 72 3 27
= __

54 7 63 4 36 7 63 9 81 9 81

- _.__ -- -

80 8 64 10 80 9 7E 9 72 iS 80
-_

35 8 56 5 35 7 49 10 /0 10 70

36 9 54 6 36 4 24 8 48 8 48 .;

, y; , '!:-

-

60 7 42 8 48 10 60 8 48 8 48 '_. au

, ., e in
35 8 40 6 40 8 40 10 50 9 45 ', ' " , . ' . .( g

.

__

590 592 565 658 731 669'
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1. COMMUNITY LEADER
33 3,

p]PREFERENCES

/
3. GDDD STATE HIGHVAY ACCESS e e

6)
i4. LOV ADJACENT POPULATIDN e to 8
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m
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7. SITE SHAPE 4 e 8
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-
.
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m
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4
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-
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PRISDN S!TC CMERSON SITE LESAGE SITE

CRITER!A VElGHT SCORE VE!3HTED SCORE VEIGHTED SCORE VEIGHTED
SCORE SCORE SCORE

1. LOV FLOOD RISK - DUT Or
100 YEAR rLODD PLAIN HUST YES OK YES OK YES

2. COMMUNITY LEADER
PREFERENCES 10 10 100 9 90 9 90

i
3. PROPERTY CONTAMINAT!DN

HIT!GATION 9 8 64 8 64 10 to I

4. PREL1HINARY ENVIRONMENTAL l
EVALUATIOtt 8 9 72 10 80 10 90

5. TATE HIGHVAY
9 9 64 10 90 10 90

6. LOV ADJACENT
POPULAT10t4 8 10 80 7 56 9 72

-

7. INSTITUTIONS V! THIN
8 5 40 8 64 10 to- 5 MILES

I --

m 8. TOTAL LAND PRICE 5 10 50 8_ 40 9 45
( L

.V -9. COST OF PROVID!NG
CLECTRICITY 5 10 50 6 30 7 35

,

10. SITEVORK L GRADING CDSTS 5 6 30 9 45 10 50 1

11. PRELIMINARY GEDTECHNICAL
5 7 35 10 50 10 50CVALUAT!DN

12. SITE SHAPE 4 8 32 - 10 40 10 40

13. TOPDGRAPHY Or $1TE 4 3 12 8 32 10 '40

TOTAL SCORES 629 671 742
i
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O 7.2 DESIGN ALTERNATIVES

This section deals with design aspects of the facility that
could impact the environment and alternatives to the design

,

aspects with respect to increased or decreased environmental
J1mpact. j
J

Most of the environmental effects of an uranium enrichment
facility are associated with the operation of certain
identifiable systems. outlined below are the systems and
their features which have been, by design, incorporated into
the facility to reduce the impact to the environment. Also,
as appropriate, discussion is provided on possible
alternatives to the design of the systems.

7.2.1 ENRICHMENT SYSTEM

The use of the gas centrifuge process for enriching uranium
is much less energy intensive than the gaseous diffusion
process. These two methods for enriching uranium are the
only commercially viable methods currently being used on a
large scale. For comparison, to produce the same amount of
separative work (SWU) in a diffusion plant rather than a gas
centrifuge facility requires approximately 50 times the
amount of electricity. Therefore, using the gas centrifuge
enrichment process instead of the gaseous diffusion process

O results in tremendous savings of those natural resources
which are used to produce electricity.

7.2.2 SEWAGE TREATMENT SYSTEM

The Sewage Treatment System is described in detail in
section 3.3. This system is the final treatment stage fo*
all-facility domestic sewage waste prior to release to tn,
environment. There are two effluents from this system that
could affect the environment: liquid effluent and sludge.
The liquid effluent is monitored prior to release to ensure
it meets or is below any limits imposed by the State of
Louisiana, the Nuclear-Regulatory Commission, the
Environmental Protection Agency or rther appropriate
regulatory agencies. The sludge from the Sewage Treatment
System is dried and sampled before it-is sent to a local
sanitary landfill. The Sewage Treatment System ensures
releases to the' environment are minimized. There are no
significant design alternatives that could lower the impact
on the environment.

7.2.3 LIQUID WASTE DISPOSAL SYSTEM

The Liquid Waste Disposal System is described in detail in
Section 3.3. This system identifies, collects, stores, and
processes liquid wastes generated in the Separations i

,

; 7.2-1

|

|-
- _ .. . .- _ . - - _ _ -. -



- _ - _ _ _ _ _ _ _ _ _ _______ _ _ _ __ -_ _____ _ _ _ _
. .

Building that are potentially contaminated with radioactive
material. These wastes are processed, if necessary, and
then released to the Sewage Treatment System for eventual
release from the facility. The entire uystem is designed
and operated with an "as low as practicable" philosophy.
There are no significant design alternatives that could
lower the impact on the environment.

7.2.4 SEPARATIONS BUILDING VENTILATION SYSTEM

The Separations Building Ventilation System is described in
detail in section 6.4.1 of the Safety Analysis Report. The
cooling system for the Separations Building Ventilation
System is described in detail in section 6.4.6 of the Safety
Analysis Report. Approximately 78 million BTUs per hour are
released from the cooling system into the atmosphere.
Several alternate methods of providing the necessary cooling
function arci

(a) Cooling Tower (s)
(b) Cooling Pond (s)
(c) Closed-cycle Spray System
(d) Electric Heat Pumps / compressors

The release of 78 million BTUs por hour from the facility
does not significantly impact the environment. The use of
electric heat pumps / compressors is the best system for the
facility because it minimizes the evaporation and use of
water. The other systems require increased water usage.
Using minimal amounts of water decreases the impact on the
environment. Also, using a closed system prevents the
creation of any fogging effects that are possible when
cooling towers are used. Except for this design detail, no
significant alternate designs were considered for the
cooling system for the Separations Building Ventilation
System.

7.2.5 GASEOUS EFFLUENT VENT SYSTEM

A detailed description of the Gaseous Effluent Vent System
is presanted in section 6.3 of the Safety Analysis Report.
The purpose of this system is to evacuate and treat gaseous
discharges from all UF6 processes and remove any uranium and
HF that may be present prior to release to tne atmosphere.
The design of this system has evolved from Urenco's
experience in operating gas centrifuge uranium enrichment
facilities. The combination of chemical, aluminum oxide,
and oil traps combined with filters, HEPA filters and
activated carbon filters ensures that gaseous effluent from
the facility contains as low as practicable amounts of
contaminants and is well below any regulatory levels for

7.2-2
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( allowable contaminant levels. There are no significant
design alternatives that could lower the impact of the
facility on the environment.

7.2.6 UF6 PROCESS SYSTEMS

The UF6 Feed System, Product Blending System, and product
Liquid Sampling System have all been designed to reduce the
possibility of release of UF6. Detailed descriptions of
these systems may be found in section 6.3 of the Safety -

Analysis Report. Whenever UF6.is above atmospheric
pressure, a secondary containment has been designed to limit
any possible release of UF6. This secondary containment is
the autoclaves which are pressure vessels designed
specifically to allow heating of UF6 while providing a
secondary containment.

Autoclaves are used in all three of the.above mentioned
systems. Instead of autoclaves, steam chests could have
been used to heat the UF6 cylinders. However, steam chests
are not designed to withstand the same internal pressures as
an autoclave. Therefore, the chances of an accidental
release of UF6 are increased from the use of steam chests
versus autoclaves. The use of autoclaves reduces the
potential impacts of the facility on the environment.

() Also, letdown stations which reduce the pressure of the UF6
process gas have been located within the feed autoclaves.
This means that no UF6 above atmospheric pressure is ever
outside an autoclave. Therefore, in the unlikely event that
a pipe containing UF6 outside an autoclave were to break,
there would initially be an in rush of air - not a-release.

of UF6. In alternate designs of UF6 piping and autoclaves
the letdown station could be located outside an autoclave.
This would result in piping containing above atmospheric UF6
outside of an autoclave. Therefore, the design feature of
locating letdown stations inside of autoclaves reduces the
chances of an accidental release of UF6. The use of
autoclaves reduces the potential impacts of the facility on
the environment.

7.2.7 OTHER SYSTEMS

Other plant systems which could have an associated adverse
environmental impact include the emergency diesel engines,
and miscellaneous solid was'es.

The cec maintains two diesel engines for emergency use
during outside power loss. The engines are required for
equipment protection and fire protection reasons and are not
expected to be used during normal station operation except
for routine testing.

7.2-3 ,
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operation of the CEC results in slightly different
transportation patterns of UF6 around the United States.
However, this affect is minimal as the site was chosen
because of its advantageous location to sites which supply
or use the UF6 processed at the CEC.

Trash from the plant, including solid, non-radioactive
chemical waste, is disposed of offsite in disposal areas
meeting local and state requirements.

O
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j 8.0 BENEFIT-COST ANALYSIS

I The benefits of the Louisiana Energy Services (LES) Uranium
Enrichment Facility primarily accrue to the facility
owners / investors, to the commerce and residents of Claiborne
Parish, Louisiana and the overall nuclear industry in the United

: States. The nuclear industry realizes a significant benefit in
] that it gains a private domestic supplier of enriched uranium

wnich utilizes a new, more economical technique for enriching low
grade uranium hexafluoride feedstock. Also, the rate payers of
utilities benefit from lower fuel costs.

l

A summary tabulation of the quantitative and qualitative ;

socioeconomic benefits / costs associated with the construction and !

operation of the LES plant is presented in Tables 8.1-1 and 8.1- |

2, respectively. Descriptive evaluations of environmental .

I

benefits / costs relevant to the construction and operation phases
,

of the LES facility are given in section 8.2. !

O

,
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8.1 QUANTITATIVE AND QUALITATIVE SOCI0 ECONOMIC
BENEFITS /COSTt SITE PREPARATION AND PLANT CONSTRUCTION

,-)(_ 8.1.1 QUANTITATIVE SOCIOECONOMIC BENEFITS / COSTS: SITE
PREPARATION AND PLANT CONSTRUCTION

8.1.1.1 Value of Enriched Uranium

At full production levels, the LES facility produces 1.5 million"

separative work units (SWU) of enriched uranium product each
year. Based on a 1990 market value of $110 per SWU, the added
value of uranium enrichment services which is produced by the
facility each year is approximately $165,000,000.

8.1.1.2 Tax Revenues

Tax payments resulting from the investment in the LES Claiborne
Enrichment center (CEC) facilities can be separated into ongoing
property taxes and income taxes. Louisiana Energy Services ,

forecasts annual property tax for the period 1990-2001 of $5,400
based on 1% of the $538,000 land cost. For the year 2002 and
beyond, LES assumes property tax payments of 7.9 million
annually. This figure is calculated by multiplying .75% times the
initial book value of the facility.

Income taxes accruing from the investment in LES facilities are j

inhorontly more variable than property taxes due to the
variability in annual tax depreciation applied to the LES

/ investment. LES anticipates that the facility will generate i

\ taxable losses to its investors during the early years of
operation; these taxable losses will reverse, becoming taxabic
income to its investors later in facility life. LES assumes a
composite 37.7% tax rate and a nominal 0.3% local rate. Nominal
annual tax liabilities in the years of taxable income to LES
investors are projected to be in the range of $5 to $130 million.

8.1.1.3 New Jobs and Increased Local Income

Construction and industrial operating experience of the LES i

project owners provides the necessary bacPground information
needed to estimate the now jobs and projected increases in local
income that will result due to the construction and. operation of !

the LES enrichment facility.

A peak construction work force of 400 personnel is expected to be ,

drawn from within Claiborne and surrounding Parishes. About 85
percent will live within commuting distance and approximately la
percent will move into the Parish from other areas of Louisiana.

iOnly about-3 percent of construction workers will be from out-of-
state.

A major portion of the skilled labor force needed for and
operating the facility is expected to be drawn from unskilled

|
8.1-1
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workers hired locally and trained by LES in on-the-job training
programs.

About 180 full-time employees will be needed to operate the LES gi
uranium enrichment facility. The estimated total annual
operational payroll for the CEC in 1990 dollars will be
approximately $8,000,000. This figure includes all costs
including benefits. It is projected that the majority of this
money will be spent in claiborno and surrounding Parishes.

Expenditures for materials, equipment, and services associated
with the construction and operation of the LES facility will
represent a substantial addition to local as well as regional
incomes. While major components of the facility including the 1

contrifuge units are not manufactured locally, much of the other
equipment and materials required for facility construction and
operation will be purchased from qualified local and regional
vendors.

In addition to direct construction and operating payroll costs,
project monics are expended on services and supplies, much of
which is available locally. Examples of such services and
supplies includo water treating chemicals, vehiclo maintenance
and fuel, miscellaneous hardware, food and clothing, janitorial
supplies, pumps, motors, instruments and electrical equipment.

8.1.1.4 Caoital costs of Land Accuisition

Purchase costs of the LES property tract was approximately
$538,000.

8.1.1.5 Caoital Costs of PlMnt Facility Construction

Direct capital cost of the LES plant facility construction
including interest and property tax and input transmission
facilities is projected to be approximately $800 million. This
cost does not include escalation, capitalized interest,
contingency or replacement centrifuges.

8.1.1.6 Facility Decommissionina Costs

A decommissioning cost study for the LES facility assuming a 1.5
million separative work unit (SWU)/ year production rate for 30
years of operation has been made. Projected cost for the facility
decommissioning were determined to be approximately $20,000,000
(1990 dollars) with an additional $9,500,000/ year of operation
for disposal of a singlo years production of UF6 tails. Detailed
information pertaining to this study and projected costs are
presented in Section 4.4.

8.1.1.7 Impact to Local Government for Services Recuired

No costs of the project to local government for required services
is expected. No significant impacts in the areas oft housing; g

i W
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inflationary effects on housing rentals or prices; noise or
r- aesthetic disturbances; overloading of water supply and sewage
! treatment facilities, crowding of local schools, hospital or

other public facilities or the overtaxing of community services
is projected to occur.

8.1.2 QUALITATIVE SOCIOECONOMIC BENEFITS-COST: SITE
PREPARATION AND PLANT CONSTRUCTION

8.1.2.1 Imoact on Local Poculace and Community Caused by

Land Accuisition
No permanent residences were moved as a result of land
acquisition for the LES facility and therefore no disruption to
the local populace or the nearby community of Homer, Louisiana is
expected to occur.

8.1.2.2 Imoact on Local Services and Facilities

No significant impacts and/or overloads on local services and
facilities will occur as a result of the construction and
operation of the LES facility. During construction, wastes such
as wood, concrete, and stumps, will either be buried on-site in
an approved construction landfill area or shipped off-site for
disposal in an approved landfill facility. Quantities of
construction wastes which may be disposed of off-site should not
significantly decrease existing landfill capacities.,s

\s / Small quantities of chemical and sanitary wastes resulting from
construction activities will be disposed of off-site in approved
facilities. During operation, the LES facility has its own
dedicated water supply, water treatment, chemical, radiological
and sanitary waste treatment systems.

8.1.2.3 Imoacts on Housino and Rental Costs

Some minor short-term increases to local housing and rental costs
may occur during the construction phase of the project. No
significant inflationary impacts to housing or rentals however is
expected to occur over the long-term as a result of the LES
project.

8.1.2.4 Imoact on Local Roads and Michways

Some localized congestion along local roads accessing the
facility site area may occur during work shift changes but no
consistent long-term traffic congestion impacts will result due
to the construction and operation of the LES facility.

8.1.2.5 Incentives to other Industries

Construction and operation of the LES facility is not projected
(~N to either increase or decrease incentives for other major'

j (_sl industries to locate within the local area. Service requirements

|
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of the facility (e.g., food, lodging accommodations, fuel, etc.)
may however bo sufficient to support the presence of several
ancillary service type businesses in areas immediatelf adjacent
to the plant.

8.1.2.6 Availability of Site Personnel and Eculement
to Sueolement Local Services and Facilities

No significant supplements to local services and facilities are
expected to result because of the construction and operation of
the LES facility in Claiborne Parish, Louisiana. Several of the
operational personnel will be trained for special tasks such as
fire fighting, first aid, chemical treatment and technical
radiological analysis and may be made available should the need
arise to supplement and augment any local service
or community needs.

8.1.2.7 Imoact on Local Recreational Aesthetic
and Scenic Valueg

The potential monetary impact of the LES facility on local
recreational, aesthetic and scenic values is difficult to
determine, but is not considered to be significant in either a
positive or negative manner. Prior to its selection as the
location for the. LES facility, the site was privately owned and
restricted from public uses such as hunting, camping and fishing.
Timbering activities prior to plant construction by the previous
land owner resulted in a temporary degraded visual condition &
which will not be further impacted by plant construction W
activities. The site has no known areas of historic or cultural
interest.

8.1.2.8 Removal of Land from Present and Contemelated
Future Useg

Prior to construction of the LES facility, the site property was
in pasture and woodland. While some past uses of some of the land
will be precluded by the facility, there will be a benefit due to
the additional taxes paid for an industrial installation compared
to those paid previously on unimproved land.

8.1.2.9 Imoact on Real Estate Values in Adiacent Areas
.

It is anticipated that real estate values of some adjacent
properties may be enhanced due to the presence of the LES
facility. It is difficult however, to evaluate or quantify how
and/or which adjacent properties may hava their economic values
increased. Property value enhancement would be gained primarily
through the location of business ventures supporting LES
operations (e.g., food service, equipment vendors) .

O
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TABLE 8.1-1

Quantitative Benefits / Costs of Socioeconomic Factors
( )._ Associated With Plant _ Construction and Operation,

One Time Benefit

Claiborne Parish School Board Tax $5,000,000.-

Annual Benefits ,

,.

value-of enriched uranium enrichment-
services $165,000,000.

-Operating Payroll 8,000,000.

Tax Revenues (local / State / Federal)
- Years 1990-2001 5,400.
- Year 2002 to end of facility life 7,900,000.

Personnel / business income (a) 21,000,000.

one Time costs

Land acquisition ._ . S 538,000.
Site selection, community relations 3,000,000,
and licensing

'.

Plant decommissioning 20,000,000.
Plant-engineering & construction 800,000,000.

4 Annual Costs
,

Operating and maintenance $'16,000,000.
Depleted Uranium Disposal 9,500,000.

1

(a) Based on 2.65' multiplier of primary dollars (i.e. , payroll) >

.for the Shreveport Economic Area which includes Claiborne

. Parish.

,
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TABLE 8.1-2

(~^) QUALITATIVE BENETITS/ COSTS OF SOCIOECONOMIC FACTORS j

-(,, ASSOCIATED WITH PLANT CONSTRUCTION AND OPERATION
i

'

. Determination / l
Oualitative Benefits Evaluation |

Incentive for development of other Potentially
'*

ancillary / support business development beneficial
resulting from presence of LES facility

Availability of LES facility personnel Potentially*

and equ paent to supplement local beneficial
facilit es and services i

!

Change in real estate values in areas / Potentially ;*

communities adjacent to the facility beneficial
(e.g., land, homes, rental property etc) i

Savings to rate-payers from decreased Beneficial'

nuclear fuel costs

Increase in local-employment opportunities Beneficial*

Impacts to local retail trade and services Beneficial*

Development of local workforce capabilities Potentially'

beneficial

cualitative costs
Change in real estate values in areas / Potentially'

communities adjacent to the facility inflationary
(e.g., land, homes, rental property etc)

Traffic changes along local streets and Some increases*

highways during shift
changes

Demand on local services, public Some increased*

utilities, schools, etc utilization
expected

Impact to natural environmental Minimal impacts*

components (e.g., wildlife, water
quality, air quality, etc

No Imoact
Alteration of aesthetic, scenic, No measurable*

historic, or archaeological areas or impact
values

Change in local recreational potential No impact*

(e.g., hunting, fishing, camping, etc)
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8.2 ENVIRONMENTAL BENEFIT / COST FACTORS: SITE PREPARATION,

O PLANT CONSTRUCTION AND OPERATION
N/

8.2.1 . ENVIRONMENTAL BENEFIT / COST FACTORS: SITE PREPARATION
AND PLANT CONSTRUCTION

2

8.2.1.1 Imnact on Existina Terrain

There will be minimal disturbance to existing terrain features at )the project site associated with construction activities. Only i

approxinately a 70 acre portion of the total 442 acre site will
be subjected to clearing and earthmoving activities. Site
property terrain outside the primary plant area will be left in
its preconstruction condition.

8.2.1.2 Land conservation and Erosion control Measures. ;

It is anticipated there will be some short term increases in soil
erosion at the site due to construction activities. Erosional
- impacts due to site clearing and grading will be mitigated by
utilization of proper construction-and erosion control
techniques.~ Earth berms, dikes and sediment fences will be
constructed as necessary during all phases.of construction.
cleared areas will be seeded as soon as practical and fugitive
dust will be controlled-by watering.

t

8.2.1.3 Aanthetic Imnacts and chanaas

Visual and noise impacts due to site preparation and plant-
construction activities are anticipated to be minimal due to the .

remote location of the site and the buffer zone of segetation
which-will be Idtt along the outer perimeter of the property
boundary. Some elevated and intermittent noise levels during.
construction may-be observable off-site but should not constitute
an annoyance to nearby residences. The visual intrusion of the
LES facility upon an otherwise relatively denuded landscape of
the plant site property should not be objectionable given the
vegetative buffer around the-site and its remote location.

8.2.1.4 Imnact on Flora and Fauna on Facility Site

Preconstruction and construct. ion activities at the site are not
. expected to have any significant adverse impact on vegetation and
- wildlife. Prior to construction of the LES facility, the site was
timbered by the pravious property owner leaving only a typical
clear-cut landscape upon which the plant was to be constructed.
It is anticipated that construction activities within the
existing clear cut area will remove some shrub vegetation and
. displace some small animal life from site. No rare or endangered
pl. ant or animal species will be impacted by the facilities
construction activities.

O -

.

8.2-1
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8.2.1.5 Restoration of Plant and Animal Habitats

No environmental restoration activities within the approximately
70 acre plant facility area will be possible since most areas
will be utilized for dedicated operational functions. Areas of
the 442 acre site outside the primary facilities area which had
been timbered by previous owners will be allowed to revegetato
naturally. The decision to allow the site to revegetate naturally
rather than institute a reforestation program was made in
consultation with Louisiana State Wildlife personnel who believed
a natural regrowth sequence would enhance feed for wildlife on
the property.

8.2.1.6 Access Roads and Chances to Local Traffic Patterns

Site preparation and construction activities will result in the
closure and permanent rerouting of Parish Road #39. No
interruption in local traffic patterns is anticipated during the
time the road is being rerouted. A short access segment off
Parish Road #39 will be constructed onto the site property.

There are no bridges or railway crossings along any access roads
to the site which will require removal or upgrading. Little
environmental impact is expected due to the need to relocate
Parish Road #39. LES has agreed tG grant right-of-way leases to
the Parish for portions of its property suitable for the roads
relocation and will provide some of the engineering expertise and
services required to accomplish the reroute.

8.2.1.7 Imoact on Water Sucolv and Ouality

Site preparation and construction activities are not expected to
adversely impact surface or groundwater supplies within or
outside the property boundaries. Runoff impacts to surface water
quality will be minimized by appropriate erosion control
measures. The low volumes of groundwater that will be utilized
for construction activities will not impact groundwater quality
or supply.

8.2.1.8 Noise. Pollution. Waste and Dust Control
Measures

Objectionable construction noises are to be reduced to acceptable
levels by use of noise control equipment on all powered
equipment.

Tree lined buffer areas which will be left around the project
property will also contribute to noise reduction. Construction
debris generated by facility construction activities will be land
filled or burned under provisions of permits issued by the state
or local authorities.

Wastes such.as chemicals, lubricants, bitumens and raw sewage
will be handled in accordance with all applicable state and local

8.2-2
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lat There are no organic wastes, chemicals or fuels which will,_s

(J be : posed of on the site.

Liquid effluents from construction activities are drained to pits
or settling ponds prior to release. Traffic areas will be watered
as necessary to prevent dust. All potential air pollution and
dust emission conditions will be monitored to assure compliance
with applicable OSHA and environmental regulations.

8.2.1.9 Provisions for Housina and Transoortation for
Workers and Families

Approximately 15 percent of the peak construction work force of
400 is expected to move into the vicinity as new residents
requiring housing. It is anticipated that sufficient housing will
be available to accommodate their housing needs. A few new houses
and small business facilities may be built in response to
construction activities and in anticipation of future industrial
growth in the Parish.

Facility construction is expected to cause some increase in
traffic along local roads to the sitet however, as discussed in
Section 4.1.1.2, should not cause any objectionable delays.

8.2.2 ENVIRONMENTAL BENEFITS / COST FACTORS PLANT OPERATION

('') 8.2.2.1 chemical Imoacts: Surface and Groundwater Quality

V
No liquid effluents will be discharged to the natural environment
at levels above established regulatory standards. Therefore,
plant operations will not impair the chemical quality of either
surface or groundwaters.

8.2.2.2 Bioloalcal Imoe,ctst Terrestrial and Acuatic
Environments

Detailed evaluations of facility operations on various biological
components (i.e., wildlife, trees, etc.) both on and off-site are
presented in Chapter 4. The minimal quantities of liquid plant
effluents from all systeme will be in compliance with state and
federal regulations and thus are not projected to have a ,

measurable impact on either the terrestrial or equatic '

environments. !

8.2.2.3 Air Quality Imoacts

Air emissions from the facility during normal facility operations
will be limited to the plant ventilation air systems. All the
plant ventilation air is to be filtered and monitored on a i

continuous basis for chemical and radiological contaminants which
could be derived from the uranium hexafluoride process system. If

(~] any uranium hexafluoride contaminants are detected in ambient .

\_/ inplant air systems, the air is treated by appropriate filtration |

| methods prior to its venting to the environment. Therefore, no |
,
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adverse air quality impacts to environmental components either on
or off-site are anticipated to occur.

8.2.2.4 Imonets on Aesthetics and Ouality of Life

No impairments to local aesthetic values and quality of life will
result due to the operation of the LES uranium enrichment plant.
The facility and associated structures will be relatively
compact, located in a rural location and visually masked from
public view by a tree-vegetation buffer. No offensive noise or
odors will be produced.as a result of plant operations.
It is anticipated the overall quality of life will be enhanced
for the local populace due to the economic impact of increased
employment opportunities within the Parish.

8.2.2.5 Radiolocical Imnacts
8.2.2.5,1 Surface and Groundwaters

Radionuclides concentration levels in effluent waters from thefacility will not exceed regulatory limitations and thus no
impacts to either surface or groundwater supplies will result due
to plant operations. All in-plant effluents from operational
systems which may contain or be exposed to uranium radionuclides
will be monitored and treated, if required, to achieve required
regulatory release levels.

8.2.2.5.2 Aquatic and Terrestrial Life
,

It is not anticipated that natural biological components, either
on or off-site, will be in contact with or accumulate measurable
radionuclide levels due to normal plant operational activities.
Projected levels and kinds of radionuclides that may occur in
liquid effluents associated with normal plant operations are
discussed in Chapter 4. Therefore, based on the deminimus and
permissible levels of radionuclides which may be discharged,
there will be no impact to aquatic and terrestrial organisms.
8.2.2.5.3 Human Food Chain Impacts

No radiological impacts to human food chain components (e.g.,
livestock, vegetables, etc.) are projected to occur as a result
of normal facility operations. The projection is made based on
the fact that all potential radionuclide affluents will be at or
below all applicable regulatory requireme.nts that have been
established to protect human health.

O
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8.2.2.5.4 Ambient Air

n) Air emissions from the LES facility will be monitored(,
continuously for radioactivity levels to insure compliance with
applicable federal and state regulatory requirements. Projected
average annual release rates from the facility during normal
operations are presented in Chapter 4. No radionuclides will be
released at lovels which could be detrimental for human exposures
either on or off the site.

8.2.2.6 Facility Heat Dissication Innacts

As described in Chapter 4 of the ER and Chapter 6 of the SAR,
facility wsste heat dissipation will be accomplished by air-
cooled, closed-loop, water cooling units. Based on the small
number and size of all the facilities cooling circuits, no onsite
or offsite meteorological changes result, such as fogging or
icing.

There will be no heated liquid discharges to the environment from
any in-plant systems and therefore no thermal impacts to surface
waters will occur.

8.2.2.7 Other Effects of Plant Ooeration

8.2.2.7.1 Sanitary and Other Waste Discharges

( The sanitary waste treatment system for the LES facility is
' described in Chapter 6, Section 6.4-7 of the SAR. The planned

sanitary system will meet all applicable discharge standards
prescribed by the Louisiana Department of Environmental Quality.
No biological effects of the treated effluent to onsite or
offsite receiving waters will result. Overall, the operation of
the system will be monitored by a trained operator certified by
the state of Louisiana.

Disposition of the small quantities of non-radioactive solid
waste materials resulting from normal facility operations,
including trash and garbage, will be to an approved offsite
landfill. Total annual volumes of facility garbage and other
miscellaneous waste materials landfilled offsite is not projected
to represent an extraordinary impact to existing landfill
capacities.

8.2.2.7.2 Emergency Generator Engine Exhausts

Two 1500 KW, 2170 BHP diesel generator ehgines at the facility
are being provided to supply emergency electrical power in the |
event of any power interruptions. Each engine consumes 110 gph of '

number 2 diesel fuel which has a maximum sulfur content of
approximately 0.5%. Calculations, assuming that total sulfur

icontent of the fuel will be exhausted to the atmosphere and that

() nitrous oxides will be released at the rate of 10.7 grams / BHP

8.2-5
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.

hour, indicate there will be no health or environmental impacts
associated with the short-term operation of these engines.

8.2.2.7.3 Consumptive Water Use

Process water supply for the facility will be withdrawn from an
on-site well drawing water from the Sparta Aquifer zone. A
description of the various plant systems and their volumetric
water use rates are given in Chapter 6, Section 6.4.5 of the SAR.
The relatively low annual water use by the facility is not
projected to diminish supplies available for use by others in the
area.

,

8.2.2.7.4 Additive / Interactive Impact of Facility
Effluents with other Industrial or commercial
Operations

Effluents from t.he facility are not expected to measurably impact
or environmentally interact with components of other man-induced
effluents in any offsite areas. Information regarding other
neighboring industrial commercial facilities is presented in
chapter 2, Section 2.2 of the ER. A review of the quantities and
types of effluents / emissions from these facilities indicates no
potential additive or interactive situation will exist relative
to the LES facilities effluents and emissions.

8.2.2.7.5 Increased Knowledge of the Natural Environment
from Plant Operations

,

Air and water quality surveillance activities at the LES facility
are expected to provide an additional level of technical
knowledge regarding a wide range of environmental conditions at
and near the site. Meteorological information (e.g. , windspeed
and temperature), which will be collected on a continuous basis
will provide a broader base of technical data pertinent to the
public regarding air quality issues. Surface and groundwater
measurements made in effluent and receiving areas will serve to
supplement existing knowledge regarding changes in ambient water
quality.

O
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9.0 ENVIRONMENTAL APPROVALS AND CONSULTATIONS

This chapter provides an assessment - of all licenses, . permits,
O certifications, approvals and consultations required for the

Louisiana-- Energy - Se:Nices uranium enrichment facility- for
-

protection of the environment. ,
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9.1 FEDERAL AGENCIES

The Nuclear Reaulatory Commission (NRC),

The Atomic Energy Act of 1954, as amended, gives the NRC
regulatory jurisdiction over the design, construction,- and
operation of the LES facility specifically with regard - to the
nuclear aspects relating to assurance of public health and
safety. Periodic surveillance of construction, operation and
maintenance are performed by the Nuclear Regulatory Commission.
The environmental impact of the plant is assessed by the NRC in
accordance with 10 CFR 51.

Environmental Protection Aaency (EPA)

The Federal Water Pollution Control Act Amendments
of 1972 created the National Pollutant Discharge Elimination
System (NPDES) (Sc.ction 402 Public Law No. 92-500, Oct. 18, 1972)
authorizing the regional administrator of EPA to issue permits
for the discharge of any-pollutant, subject to certification from
the state having jurisdiction that the discharge effluents are in
accordance with all applicable water quality standards. The state
of Louisiana has authorization t.o administer the NPDES program in
Louisiana, and presently holds enforcement and compliance
responsibility for all NPDES permits issued for facilities
operating in Louisiana.-

| The Clean Water Act of 1977, as amended, requires LES to continue
its close working relationship with Region IV Environmental-

Protection Agency and the State of Louisiana with regard to
future NPDES licensing.

The clean Air Act of 1970, as amended, authorizes the EPA to
ensure that national air quality ' standards are maintained under
state implementation plans for the control of air pollution. The
Louisiana plan for implementation of the_ National Air Quality
Standards has been submitted to and approved by the administrator
of the EPA. Regulations arisiipg from any new legislation are
followed closely by LES since they could affect operation aspects
and requirements for the CEC.

,

U.S. Army Coros of Encineers (U.S.-COE)

The Federal Water Pollution Control Act amendments of 1972 (F.L.
92-500) established a permit program under Section 404 to be
administered by the Secretary of the - Army acting through the '

Corps of Engineers and regulating the discharge of dredged or
fill material into "navigabl6 waters." Prior to 1972, Corps
juris6iction extended only over " navigable waters of the U.S.".
This definition with the passage of P.L. 92-500. was- I

| administratively defined and broadened to include "the waters of |
l the U.S."x

9.1-1
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Applications for Section 404 permits are evaluated by using
guidelines developed by the Administrator of EPA in conjunction
with the Secretary of the Army.

Qther Federal Acencies

During the planning and development of the project, LES will
continue to cooperate with a number of federal agencies having
specific areas of environmental interest and responsibilities.
Examples include the Fish and Wildlife Service, the Geological
Survey, the Federal Aviation Adminictration, the Forest Service,
and the Soil Conservation Service,

i
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9.2 STATE AGENCIES
|

Louisiana Decartment of Environmental Ouality (LADEO)

The Louisiana Department of Environmental Quality is charged with
the responsibility to manage Louisiana's air quality and nuclear
energy activities within the state through the Office of Air
Ouality and Nuclear Enerav; solid waste, hazardous waste and
underground storage- tanks through its Office of Solid and
Hazardous Wastes; and surface and groundwaters of the state by
the Office of Water Resources. State regulatory controls include
the issuance of authorizations and discharge permits, enforcement.

of permit requirements, and the review and certification of
municipal and industrial. project activities affecting the state's
air and water quality.

Louisiana Decartment of Public Safety & Corrections

The Louiciana Department of Public Safety & corrections through
the Office of State Police and the Emercency Resconse Commission
has the responsibility to manage and implement state activities
regarding the Superfund Amendments and Reauthorization Act (SARA)
and "Right-to-Know" laws for all commercial _ and industrial
-facilities within the state. Regulations administered by the
Department require owners and operators ef any facility to notify

O the Department, the emergency planning committee within the
, (j Parish in which the facility is located, and local fire

department each year rega> ding descriptions, hazards, amounts and
specific site location t, f certain categories of chemicals and
other substances stored in a' facility.

Louisiana Department of Health and Human Resources

The state Department of Health and Human Resources, Office of
Preventative and Public Health Service, has regulatory
responsibility pertaining to areas of sanitation, vector control
and other- human health related matters. All design and
specifications for sanitary treatment plants and systems must be
approved by the Department to assure compliance with applicable
and acceptable treatment capa, cities and standards.

Louisiana Decartment of Transoortation and Develcoment

The Louisiana Department of Transportation -and Development,
Office of Hiahway.g, is charged with reviewing and approving all
planned automotive access roads to and from the. state roadway
system. In addition, the department, through its Office of
Encineerina and Dam Safety has responsibility for review,

f
9.2-1
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approval and inspection of any structures enginecred to impound
waters of the state.
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9.3 LOCAL' AGENCIES

O Plans-for construction and operation of the: proposed LES facility
-

if - are 'being communicated to . and coordinated with local
organizations- such as- the Claiborne Parish Police- Jury and
community -of ficials regarding relocations of roads and water
lines which traverse the site, the Parish; Health Department
personnel- regarding approvals for the. LES sewage system
components and - utilization of landfills, and with the Lisbon:

- Volunteer Fire Department--and the Parish Emergency Planning.
Committee regarding. SARA- and Right-to-Know requirements and-
regulations.

O
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9. 4 - ' STATUS OF FEDERAL, STATE, AND LOCAL
PERMITS / AUTHORIZATIONS

The construction - and operation - of the LES uranium enrichment
facility in claiborne Parish, Louisiana requires the procur_ement-
of numerous federal, state, and local licenses, permits and
certifications / authorizations. Table 1 lists the various permits
and authorizations-required and their status.

O

.

'

' . .
'

O
9.4-1

. _ _ . . . - . - . - . . , - - - . . . . - . , . . - . , . - , . . , . . - . - . . , .. ,,-



. , , /7
- ,) ((m.

,

)

Table-9.4-1 (Page 1 of.3),
LES Claiborne Enrichment Center

~

. Federal, State and' Local Authorizations

Date of Issue
Agency Activity / Authorization or Initiation Status

Federal: .

i

Nuclear Regulatory Construction and Jan.31, 1991 Application
Commission '(NRC) Operating License Filed

U.S. Environmental NPDES Discharge. Permit Application
Protection Agency Authorization.to construct Being

(EPA) and discharge wastewaters Prepared

U.S. Army Corps of Co,nstruction Activities in Need for
Engineers (COE) Wetlands area dredge / fill Permit Under

permit Review

State:

Louisiana Dept of Wastewater. discharge permit for Application
Environmental treated sanitary and process Being
Quality'(LADEQ). syste's effluents Prepared

Louisiana Dept of Approval and permit for air Application
Environmental emissions from facility Being
Quality (LADEQ)- Prepared

Louisiana Dept of Review / approval and permit for Application
Environmental water supply well and water Being
Quality (LADEQ) distribution system Prepared

Louisiana Dept of Notificacion and registration Application
Environmental of fuel oil storage tanks Being
Quality (LADEQ) Prepared

- .-. , _ - - ..
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Table 9. 4--1 (Page 2 of 3)
'LES Claiborne Enrichment Center

Federal. State and Local Authorizations
,

Date of Issue
Acency Activity / Authorization ~ or Initiation Status

Louisiana Dept of Review and approval to construct Application *
Environmental and operate groundwater Being
-Quality (LADEQ) monitoring well' Prepared

Louisiana Dept'of License and permit to receive, Application -

Environmental handle.and store radioactive Being-
Quality-(LADEQ) materials Prepared

Louisiana Dept of License,to store hazardous " mixed Need For Permit
Environmental waste" materials (i.e., TSDF Permit) Under Review
Quality (LADEQ)

Louisiana Dept of Interim storage permit for Application
Environmental hazardous waste material Being.
Quality (LADEQ) Prepared

Louisiana Dept of Approval of plans / specifications Application
Transportation to access state roadways Being

'

and Development Prepared

Louisiana Dept of Safety review and approval of existing Application
Transportation earthen dam structures Being
and Development Prepared

Louisiana Dept of Approval..of-plans / specifications for Application
Public Safety and construction of LES buildings and Being
Corrections auxiliary facilities (building permits) Prepared

LADEQ authorization for LES contractors to .insta' l seven groundwater wells on CEC sitel* ,

to assess " baseline' conditions was sought in May 1990'and authorization was received
in June 1990.

,
.
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Table 9'.4-1 (Page 3 of.3) |
'~LES:Claiborne Enrichment Center

' Federal. State'and Local Authorizations
,

. .

Date of Issue *

Acency Activitv/ Authorization or Initiation Status ,

Local:,

I Claiborne Parish' Authorization to utilize - ' Authorization
Health Department sanitary landfill _ To Be '

Sought

Claiborne Parish Authorization to' utilize existing Need for
Health Departmont ' construction landfill capacity...or' Authorization

create on-site construction landfill area. To Be Reviewed
i

e
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9.5 PUBLIC PARTICIPATION - INFORMATION MEETINGS

f LES has conducted an active public information' program to
inform and solicit ideas and comments from the public,
particularly.the citizens of Claiborne Parish and the surrounding
areas- near the LES uranium - enrichment facility site. In all
public meetings held, LES presented an orientation of the project
in which long-range plans and general philosophy on building and
operating the uranium enrichment facility were discucsed.

Information meetings and activities have been held starting June
8, 1989, through November 1990 at various locations throughout
the Parish and - elsewhere. Subsection 9.5.1 lists the dates of
the major meetings, significant topics discussed, and a general
description of the attending group at the meetings.

-

,

9.5.1 LIST OF MEETINGS

** June 8, 1989

Homer National Bank

Topics discussed:-

(1) Purpose of uranium enrichment
(2) Centrifuge technology

A (3) Safety management regarding radiation, uranium hexafluoride,

V storage of depleted uranium
(4) Selection of Claiborne Parish

.(5) LES as an equal employment opportunity employer

Attendees:-

Joe Michael, Mayor, town of Homer

Jim Oakes,- administrative assistant to U.S. Senator Bennett
Johnson

Pete Pearson, president, Homer Industrial Foundation-

Dr. Nelson Philpot, director, Hill Farm Research Station -

Louisiana State' University

'J.T. Taylor, president, Claiborne Parish Industrial Development
Foundation

Travis Tinsley, chairman, Contact Committee, Claiborne ' Parish
Industrial Development Foundation

O
9.5-1
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** June 9, 1989

hOffice of Economic Develooment, State of Louisiana, Baton _Rouce

Topics discussed:

(1) Louisiana Energy Services' proposed
uranium enrichment facility to be sited in Claiborne Parish

(2) Economic and environmental benefits of the proposed facility
Attendees:

Arnold Lincove,
Harold Price

Office of the Governor. Baton Rouce

Topics discussed:

(1) LES uranium enrichment facility

(2) Environmental and economic benefits

Attendees:

The Honorable Buddy Roemer, governor of Louisiana

P.J. Mills, the governor's chief of staff

News Conference. Shrevecort Chamber of Commerce

Topics discussed:

(1) Fuel cycle, including uranium enrichment

(2) Centrifuge technology

(3) Economic impact

Attendees:

News media representatives from Shreveport, Claiborne Parish,
Bienville Parish, Ruston, Monroe.

Courthouse Scuare. Claiborne Parish

Topics discussed:

'(1) Centrifuge enrichment facility

(2) Economic and environmental benefits

O
9.5-2
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l

- -Attendees:

300-400:hundred citizens of Claiborne Parish !
;

**c June;15, 1989

-DeDartment of Environmental Ouality. Baton Rouce

Topics discussed: |

(1) How a centrifuge enrichment facility works.

-(2) DEQ organization and process

Attendees:-

James Friloux, Office of Local Programs and Public Participation,
Dept..of Environmental Quality;

<

Billy:Wilton,' Office of Economic Development'

:** ' Week of June- 26,- 1989

30_ meetings were held throughout claiborne Pairsh, with more than
1000 attendees. These meetings were. held -in various -locations,
Haynesville, Athens, Lisbon and Junction City.

,

.-Topics. discussed: ;

(1) . Nuclear. fuel cycle, including enrichment-

.(2) Purpose of proposed LES uranium enrichment facility-

-(3) 'ShowingLof slides of Urenco's European enrichment facilitie's-

-(4) . Showing' of videotape regarding announcement of selection of
Claiborne Parish for. LES facility and explaining: how the-
centrifuge _-process works-:

(5) Safety management-

'(6)| Economic benefits
. 3

- q
! "

Attendees:-
'

|-

Attendees- included the police jurors . and staff; city council
members; . city and : parish employees; chamber of commerce boards-
' and , superintendents,. principals and staff; Vo-Tech, school-|J

'

J 1 representatives; housing authority and staff; warden and staff;
| LLouisianaL Power and Light, Arkansas Power and Light, co-op and-

. municipal electric system management and staff; .- civic '
organizations, including Lions, homemakers clubs, garden clubs,

O
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- . - - - . . . _ . . _ . - . _ . -



music clubs and AARP; church pastors, staffs and circles;
newspaper editors and reports.

O** Week of June 26, 1989

Meeting was held with two residents - Ronnie Anderson and Toney
Johnson - who had expressed opposition to the project.
** June 27, 1989

Havnesville - Fair Buildinct three seDarate meetinas were held
Topics discussed:

(1) Description of plant, purpose of uranium enrichment

(2) History of project

(3) Selection of Claiborne Parish

(4) Nuclear fuel cycle

(5) Environmental and safety studies to be done

(6) Desire for local employees

(7) Storage of depleted uranium; marketing potential for this
material

(8) Types of employment during construction and operation

Attendees:

Approximately 80 citizens of claiborne Parish were present at the
most heavily attended meeting.

Former Claiborne Bank Buildina

Topics discussed:

(1) Description of plant, purpose of uranium enrichment

(2) History of project

(3) Selection of Claiborne Parish

(4) Nuclear fuel cycle

(5) Environmental and safety studies to be done

(6) Desire for local employees

O
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(7)L ' Storage of - depleted uranium; ~ marketing potential for this
material-n!U| (8) Types of employment during construction and operation

Attendees:

Citizens of Claiborne Parish
Havnesville Lions Club. Ladies Nicht. Havnesville Country Club

Topics discussed:
(1). LES uranium enrichment' facility; purpose and how it works

(2) Selection of North Louisiana, Claiborne Parish

Attendees:

Lions Club. members and spouses

** June 28, 1989

Linder Motor Lodce

Topics discussed:

(1) Nuclear fuel cycle

( (2) How the: centrifuge process works
(3) Environmental and economic benefitsN

Attendees:

Approximately 13 female residents of Claiborne Parish

** June 29, 1989-

Homer - Meetinas were held at City Hall. School Board office.
Librarv. Homer Memorial Hosoital. Ford Museum / Chamber of
Commgrce. Linder Motor Lodce

Topics discussed:

(1) Description of plant, purpose of uranium enrichment

.(2) History of project
~

:(3) -Selection of Claiborne Parish
(4) -Nuclear fuel cycle

(5) Environmental and safety studies to be done

() (6) Desire-for local employees

9.5-5
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(7) Storage of depleted uranium; marketing potential for this
material

(8) Types of employment during construction and operation

Attendees:

Approximately 60 citizens of Claiborne Parish attended the
meeting at Linder Motor Lodge, with smaller numbers at other
meetings.

** July 31, 1989

Tall Timbers Lodae; the two meetings listed below were held in
response to citizens' questions raised as a result of misleading
information disseminated by a national anti-nuclear group.
Topics discussed:

(1) How the centrifuge process works

(2) How this process differs from gaseous diffusion

(3) Safety features of centrifuge process

(4) Integrity of storage cylinders

Attendees: -

Board of Directora, Claiborne Parish Industrial Development
! Foundation

Tall Timbers Lodae

Topics discussed:

(1) How the centrifuge process works

(2) How this process differs from gaseous diffusion

(3) Safety features of centrifuge process

(4) Integrity of storage cylinders

Attendees:

Approximately 15 residents of Claiborne. Parish and surrounding
area.

OI 9.5-6
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** August 1, 1989

|( ) Homer - Ford' Museum and one other location

Topics-discussed:

(1) Safety measures at LES uranium enrichment facility

(2) Storage of depleted uranium; integrity of eylinders

(3) How the centrifuge process works

(4) Urenco's experience with decommissioning

(5) Planning and funding for decommissioning the LES facility

Attendees:
15 citizens at Ford Museum; unknown number at other-location.

** August 1, 1989
Monroe - Monroe Lions Club

Topics discussed:

(1) Description.of plant, purpose of uranium enrichment
(2) History of project

. - (3) Selection.of-Claiborne Parish
't (4) Nuclear fuel 1 cycle'

\ (5) Economic benefits

Attendees:
100 members

** August 24, 1989

Homer ~- Homer National Bank News Conference

(Topics' discussed:

(1) LES organization structure and naming of W. Howard Arnold as
president

(2). status of ' project, including licensing / permitting
requirements of U. S. Nuclear Regulatory Commission, LA
-Dept. of Environmental Quality

(3) ' Future local employment opportunities-

Attendees:

Reporters from Claiborne Parish newspapers, Shreveport Times

9.5-7
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Homer National Bank; this meeting was held in response to
questions about. cylinder safety by the local fire chief.

Topics discussed:

(1) Emergency planning

(2) Integrity of shipping / storage cylinders

(3) Showing of videotape "UF6-It's Some of Your Business"

Attendee:

Dennis Butcher, Chief, Homer Fire Dept.

** September 8, 1989

Louisiana Industrial DeveloDment Executives Association. Ruston

Topics discussed:

(1) LES uranium enrichment facility

(2) Economic and environmental benefits

Attendees:

25 industrial development executives

** September 9, 1989

Homer Public Library

Topics discussed:

(1) LES uranium enrichment facility

(2) Safety management regarding radiation, uranium hexafluoride,
storage of depleted uranium

Attendees:

Approximately 35 members of Delta Kappa Gamma, an honorary
teachers organization.

** November 2, 1989

Tall Timbers Lodae

| Topics discussed:
!

l (1) Selection of site for LES uranium enrichment facility

9.5-8
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Attendees:

(''i Approximately 20 elected officials, business leaders, parish
(_ industrial development officials.

** November 3, 1989

To personally convey information about selection of site in
claiborne Parish, personal visits were made to various plant site
neighbors.

Topics discussed:

(1) Selection of site for LES uranium enrichment facility

(2) Nuclear fuel cycle - where enrichment fits in

(3) Safety management regarding radiation, uranium hexafluoride,
storage of depleted uranium

(4) Future rerouting of Parish Road 39

People visited:

Mr. and Mrs. William Benson, Forest Grove Rd.
Dorothy Hamilton, Elmer Kidd Rd.
Mrs. Elmer Kidd, Elmer Kidd Rd.

r^N Maureen Wafer and Ada Mitchell, Elmer Kidd Rd.
( ,) Rick Minifee, Elmer Kidd Rd.

Clifton Battles, Forest Grove Rd.
C. Sims, Forest Grove Rd.
Fredrick Lowery, Forest Grove Rd.
Phil Malone, Forest Grove Rd.
Chick Ellis, Arizona General Store, Hwy. 2

A letter announcing the cite selection was left at residences of
approximately five site neighbors who were not at home when
personal visits were attempted:

Mr. and Mrs. William Ferguson, Elmer Kidd Rd.
Ardis James, Elmer Kidd Rd.
Frank Turner, Elmer Kidd Rd. .

Mr. and Mrs. Arthur Williams, Elmer Kidd Rd.
John Lee Willis, Elmer Kidd Rd.

** November 3, 1989

News ennference. Homer National Bank

Topics discussed:

(1) Selection of site for LES uranium enrichment facility
(
''
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Attendees:

Guardian Journal (Homer), Haynesville News, Shreveport Times
** November 30, 1989

Minden Lions Club. Minden. LA

Topics discussed:

(1) Nuclear fuel cycle - where enrichment fits in |

(2) How a centrifuge enrichment facility works |

Att e nde e', .

Approximately 50 members of the Lions Club

Home of Mr. and Mrs. Ray Malone. Claiborne Parish

This meeting was held in response to a request by Mrs. Malone.
Topics discussed:

(1) Nuclear fuel cycle - where enrichment fits in

(2) How a centrifuge enrichment facility works

(3) Safety issues - radiation, uranium hexafluoride, st: _ age of
depleted uranium

(4) Proposed licensing legislation

Attendees:

Mrs. Ray Malone, Ms. Essie Youngblood, Ms. Margie Walker, Ms.
Emma Hilliard

** December 14, 1989

Center Serinas CME Church. Claiborne Parish
Topics dise .. sed:

(1) How the LES centrifuge enrichment facility works
'

Yety measures including managing -radiological and
*

-

.Pmical risks, safe storage of depleted uranium

Economic impact

9.5-10
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Attendees:

Approximately 100 citizens of Claiborne Parish
This meeting was held in response to a request by Ms. Essie
Youngblood taken during Nov. 30 meeting at Mrs. Malone's

** January 10, 1990

Ruston Rotary Club - Holiday Inn, Ruston

Topics discussed:

(1) LES uranium enrichment facility

(2) Economic and environmental benefits
Attendees:

Approximately 70 Rotarians and news media from Ruston and Senroe.
,

*** January 10, 1990

Home of Norton - Tomokins. Airoort Rd., Claiborne Parish; this
meeting was- held in response to questions by several claiborne
Parish citizens.

Topics discussed:

(1) LES partners

(2) Tax revenues

(3) Disposition of depleted uranium

(4) Environmental issues

Attendees:
) -

Bynum Blackmon
Dob'Drakefiel1
Luwis Nelson
H. Rushing
A C Stockinger
Norton Tompxins
Buck Tuggle,

N Emerson Oil Co., HomgI; this meeting was held in response to a
request-by a plant site noighbor.

Topics discussed:

9.5-11
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(1) How the LES uranium enrichment facility works; its place in
the nuclear fuel cycle

.

(2) Safety measures at LES plant; including management of
relative radiological and chemical risks en'* safe storage of
depleted uranium

Attendees:

Approximately 35 plant site neighbors and other citizens of
Claiborne Parish; Homer Guardian-Journal

January 11, 1990**

Ruston Economic Develooment Groun. Holiday Inn - Ruston

(1) LES enrichment facility

(2) Economic and envirunmental benefits

Attendees: 'd

Approximately 35 civic and business leaders

February 8, 1990**

Homer Hich Sc M
Topics discussed:

( 1.) Purpose of uranium enrichment

(2) Nuclear fuel cycle

(3) Basic radiation information

(4) Safety measures of proposed LES plant; including management
of relative radiological and chemical risks and safe storage
of depleted uranium

Attendees:

Approximately 350 Claiborne parish residents; news media from
Claiborne Parish, Shreveport, Monroe

February .' 3, 1990**

Louisiana Encine.1rina Society. Annual Meetina

Topics discussed:

O
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(1) Nuclear fuel cycle
*4

(2) LES uranium enrichment facility

Attendees:

Approximately 60 engineets and their guests

** rebrvary 22, 190

}iomer Lions Club

Topics' discussedc

(1) Use of nuclear power in U.S.

(2) Growth in wnergy demand

(3) Type of economic development around Duke Power's nuclear
statior.s

. Attendees

Approximately 35-Lions club members

=Havnesv111e chamber'of Comm,3ype' Annual Banauet, Fair Buildina

Lt Topics discussed
.

(1)- Use of nuclear power in U.S.

(2) Growth in energy demand
'

(3) Tyr's of economic development around Duke Power's nuclear i
sr.tions !

Attendees:

Approximately 180 citizens of Claiborne Parish

April 5, 1990' **-

El Derado (brk) chamber of Commerce'

Topics discussed
|
!

(1) Nuclear fuel cycle

(2) How the LES uranium enrichment facility will work
,

'

9.5-13
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Attendees:
Approximately 25 El Dorado business and civic leaders

American Institute of Chemical Encineers. El Dorado, Arti
Topics discussed

(1) Nuclear fuel cycle

(2) How the LES uranium enrichment facility will work
Attendees

Approximately 40 members of the local chapter

** April 26, 1990

Accreciation Dinner. Fair Buildina. Havnesville
Topics discussed

(1) Announcement of LES partnership agreement

Attendees:

Approximately 350 citizens of Claiborne Parisht Shreveport Times;
Haynesville News; cuardian-Journal

g

** April 27, 1990

News conference. Homer Nctional Bank

Topics discussed:

(1) Naming of plant

(2) LES partnership agreement

(3) Project status

(4) List of goods, services that LES hopes to obtain from
Louisiana suppliers, with special efforts to reach minority-
owned businesses

Attendees:

claiborne Parish newspapers

Homer Kational Bank

Topics discussed:

9.5-14
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(1) Plant safety issues !

Attendees

Toney Johnson
Norton Tompkins
W. Weiland

April 28, 1990a **

Louisiana State t'niversity - Shrevecort

Topics discussedt

(1) Nuclear fuel cycle

(2) Plant safety

Attendssat

Approximately 80 residents of Claiborne Parish and other
interested citizens

** May 7 and 8, 1990

Uranco enrichment facilities in Gronau. W. Germany and Almelo.

The Netherlands

LES sponsored a tour for Claiborne Parish residents to obtain
first-hand- information about Uranco's European enrichment
facilities. This tour included presentations by plant officials,
visiting all major areas of the plants (including the depleted
uranium storage area at Almelo) and opportunities to meet and
interview local residents-not associated with the plants, both in
structured and unstructured settings. Subjects discussed
included

(1) Nuclear fuel cycle

(2) How the Gronau and Almelo plants work (plant tours)

(3) Safety issues and record

(4) Environmental. issues and record

(5) Personnel issues (education, pay)

(6) Commitment to and involvement with the local residents and
community

Attendees includedt
'

9.5-15
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Sherman Brown, supervisor, claiborne Parish School System
Renford " Chick" Ellis, owner of a general store near the LES

plant site
Rev. Howard HTlash" Gordon, minister of the First Presbyterian

Church in Homer and president of the Homer Chamber of
Commerce

Blake Hemphill, administrative director of the Claiborne Parish
Industria) Development Foundation and LES' local
representative

Emma Hilliard, police juror in the ward where the LES plant site
is located

Dr. Nelson Philpot, resident director, Hill Farm Research Station
of Louisiana State University

Jerry Pye, editor, Haynesville News
Ronald Wafer, shift captain, Wade correctional Center and

neighbor of proposed LES plant site

** June 4, 1990

American duelear Society. Holidav Inn, Gonzales, LA.

Topics discussedt

(1) Nuclear fuel cycle

(2) How the LES facility will work

(3) Safety, environmental issues

(4) Employment opportunities

Attendees

Approximately 20 members of the LA chapter

** June 25, 1990

lamen Street Recreation Center. Ruston

Topics discussed includedt

(1) Expected life of LES plant

(2) viability of nuclear power
'

.

(3) How the LES plant Vill operate

(4) Storage of depleted uranium

(5) Decontamination and decommissioning

9.5-16
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1

-(6) Partnership agreement

(7) Employment opportunities,

Attendees

Approximately 25 residents of claiborne Parish and Ruston
1

)
'

** June 28, 1990

Louisiana State Police, Transportation and Environmental Safety
Section, Monroe

Topics discussed:

(1) Purpose of proposed uranium enrichment facility

-(2) Uranium hexafluoride (showed videotape of "Ur6 - It's Some
j of Your Business")

(3) Transportation requirements

(4) Design of containers

Attendeest

O Lt. Shelton coleman and one other representative of the state
police

** July 18, 19, 1990

Westinchouse Nuclear Fuel Division. Columbia. SC and Oconee
Nuclear Station. Oconee County. SC

LES sponsored tours of the above-named facilities to provide
information on the portions of the nuclear fuel cycle following
enrichment-fuel fabrication and use of fuel in a commercial
reactor. The purpose of the tour was to assist in putting the
proposed enrichment facility in perspective in terms of relative
risk and to allow participants the opportunity to question
employees at both fac:,lities and, in-the area surrounding oconee
Nuclear Station, to meet local residents both in structured and
'non-structured settings, to obtain first-hand information on what
it is like to have a nuclear facility nearby.

Topics discussed included

(1) How uranium hexafluoride is transported and temporarily
stored

(2) How nuclear fuel is made from enriched uranium hexafluoride

| 9.5-17
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(3) Quality control in fabricating fuel pellets, rods and )assemblies

O<(4) Working conditions, employee health and safety, and length
of employment

(5) How a nuclear power plant works |

(6) Environmental monitoring around nuclear related facilities

(7) Status of LES project !

In the Oconee-Pickens County area, at..endees visited with
emergency preparedness officials, economic development officials,
a high school principal, owner of a machine tool business, radio
station owner who was also a county council member, and a
hospital emergency room nursing supervisor. The purpose was to
assess the social, civic, economic and safety impact of having a
nuclear facility as a neighbor.

Attendees included

Name Descrietion
Lenora Birch Hamber, claiborne Parish Health

| Care Committee, and plant site neighbor
Dennis Dutcher Fire Chief, Town of Homei
Chuck Clawson President, Haynesville chamber of

Commerce
Annie Cooper Special education teacher
Tom Crocker Mayor, Town of Haynesville
Judy Davis Ouner-Mgr., Tall Timbers Lodge &

| member, parish school board
Carol Jiles Librarian
Ray Killgore Owner, Sear's catalog store
J.R. McClung Senior Vice-President, HDmer

National Bank
i Joe Michael Mayor, Town of Homer

J.R. Oakes Sheriff, claiborne Parish
Robert Paulovich Justice of Peace, Claiborne Parish
Murray Powell Retired school bus driver and

| greeter at WalMart
| Joe Richardson Plant site neighbor and retired

school system superintendent,

| Dorris Robinson Resident, Lake Claiborne
! Yvonne Suggs Secretary, Claiborne Parish

Industrial Development Foundation
Don Terry Owner, The Landmark clothing store
Sherry Whitman Branch Mgr. - Planter's Bank

i Mary Woodall Chair, Industrial Development
| Foundation Committee on Retirement &
'

Real Estate
| Rev. W.J. Young Preacher

O
9.5-18

.

t

-



July 15 - 20, 1989**

Western Carolina University, Sv1va, NC

Two science teachers from Claiborne Parish attended Duke Power
Co.'s teachers' workshop entitled, " Energy, the Environment and
Economics." In addition to classroom presentations on basic
electricity, fuel sources, utility regulation and environmental
ethics, participants toured a nuclear station, coal-fired station
and a hydroelectric station.

Attendees:

Gladys Harris of Homer Junior High School
Martha Harson of Haynesville High School

August 14 and 15, 1990**

Duke Power's Aeolied Science Center and McGuire Nuclear Station,
Lake Norman, NC.

LES sponsored a tour of Duke's environmental laboratories so
participants could learn about the comprehensive environmental
data gathering -and h anitoring that are being done for the LES
plant. Because this is an offort similar to that done for
nuclear power plants, participants were invited to tour Duke's

O environmental laboratories, which are certified by Environmental
Protection Agency protocol and by the states of North Carolina
and Co_th Carolina. During the nuclear plant tour, participants
learned how the plant works in order to put the purpose of the
proposed uranium enrichment facility in perspective.

Attendees:
Peggy Pike, a science teacher from Claiborne Parish
Leslie Johnson, game biologist with the LA. Dept. of Wildlife and

Fisheries.

** August 20 and 21, 1990

Urenco enrichment facilities in Gronau, and Almelo, The
Netherlands W. Germany

LES sponsored a tour for Claiborne Parish residents to obtain
first-hand information about Urenco's European enrichment
facilities. This tour included presentations by plant officials,
visiting all major areas of the plants (including the depleted
uranium storage area at Almelo) and opportunities to meet and
interview local residents not associated with the plants, both in
structured and unstructured settings. Subjects discussed
included:

O
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(1) Nuclear fuel cycle

| (2) How the Gronau and Almelo plants work (plant tours)

(3) Safety issues and record

(4) Environmental issues and record

(5) Personnel issues (education, pay)

(6) Commitment to and involvement with the local residents and
community

Attendees included:
.

| Donald Haynes, physician
| Geraldine Hightower, editor, Guardian-Journal
| Alphonse Jackson, Shreveport, elected official in the LA. House
! of Representativet, and ex-of ficio member, Claiborne Parish

Health Care Committee
Kennedy Morelock, retired editor, Haynesville News
Elizabeth Palmer, schoolteacher
Ruthie Rhodes, supervisor, Claiborne Parish School System, and

LES plant site neighbor -

Gordon Simmons, service station evner/ operator
i Travis Tinsley, businessman and chairman of the Contact
i Committee, Claiborne Parish Industrial Development
| Foundation

A.D. Williams, director, Haynesville Housing Authority

| ** June 25 - August 3, 1990

Contracted for college student Theo Eddins of Claiborne Parish to
| work under the direction of Dr. Ron Thompson of Louisiana Tech
1 Nuclear Center to become familiar with scientific sampling

laboratory techniques and basic radiation.

|
** September 1990

Homer, LA,518 E. Main St., Claiborne Parish
LES opened a centrally .ocated information of fice in order to*

provide continuing educational and informational opportunities to
parish residents and others interested in the project.
** Novermber 7-11, 1990

Homer - LES Information Office, 518 E. Main St.

LES sponsored evening and weekend "open-house" activities for
parish residents and others to view and learn from exhibits on

9.5-20 '
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the fuel cycle, Urenco's European enrichment facilities and on
jobs available during construction and operation of the CEC.
Approximately 200 people attended.

,

(
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10.0 REFERENCES

References to sources of information used in preparation of the
Environmental Report are located at the end of the text in the
section in which they are cited.
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