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IS Post Office Box 1004
N Charlotie, NC 282011004

December 30, 1992

Mr. John W. N. Hickey, Chief

Fuel Cycle Safety Branch

Division of Industrial and
Medical Nuclear Safety

Office of Nuclear Matarial Safety
and Safeguards

U.S. Nuclear Regulatory Commission

Washington, D.C. 20555

Subject: Docket No.: 70-3070
Louisiana Energy Services
Claiborne Enrichment Center
Requests For Additional Information
File: MTS~-6046-00~2001.01

Dear Mr. Hickey:

Enclosed are updated copies of the Claiborne Enrichment Center
(CEC) Environmental Report (ER) sections 4.2, 6.1 and 6.2. The
changes to thes2 sections, highlighted by a vertical bar in the
right hand margin, were prompted by the comments contained in
Enclosure 2 of your letter to Louisiana Energy Services (LES)
dated November 20, 1992, These comments were discussed in
detail at a meeting on November 5, 1992 with members of your
staff. The copies enclosed are "Information Only" copies of the
ER sections. A formal update to the ER will be made in the near
future.

If there are any questions concerning this, please do not
hesitate to call me at (704) 373-8466.

Sincerely,

/lete ) <7 s (56044

Peter G. LeRoy
Licensing Manager

PGL/N77.122
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December 30, 1992
Mr. John W. N. Hickey, Chief
Page 2

XC

(w/ enclosures)

Ms. Diane Curran, Esquire

Harmon, Curran, Gallagher, & Spielberg
2001 S Street, NW, Suite 430
Washington, DC 20009-11Z2Z5

Ms. Nathalie Walker

Sierra Club Legal Defense Fund
400 Magazine Street, Suite 401
New Orleans, LA 70130

Mr. R. Wascom

Office of Air Quality and Radiation Protection
Louisiana Department of Environmental Quality
PO Box 82135

Baton Rouge, Louisiana 70884-2135









4.2-10

4.2-11

4.2-13

4.2-14

Committed Dose Equivalent to Inhalation for the Infant
Lung, Kidney, Bone Surface, Bone Marrow, Bone (Marrow
and Endosteal), and Total Body mrem as Received per Each
Sector Location

Ingestion Committed Dose Equivalent Contributed from
Vegetation, Milk, and Meat, in mrem, to Adult Bone
Ssurface, Bone Marrow, Bone (Marrow and Endosteal),
Kidneys, and Total Body

Ingestion Committed Dose Equivalent Contributed from
Vegetation, Milk, and Meat, in mrem, to Teen Bone
surface, Bone Marrow, Bone (Marrow and Endosteal),
Kidaneys, and Total Body

Ingestion Committed Dose Equivalent Contributed from
Vegetation, Milk, and Meat, in mrem, to Child Bone
surface, Bone Marrow, Bone (Marrow and Endosteal),
Kidneys, and Total Body

GASEQOUS PATHWAY - Collective Total Effective Body and
Organ Dose Equivalents Calculated for Exposed
Individuals Within 50 Miles, mrem

GASEOUS PATHWAY - Collective Committed Dose Equivalent
mrem as Received per Each Sector Location for the
Summation of the Inhalation and Ingestion Pathways with
Total Population Egualling Adult

GA3EQUS PATHWAY - Collective Committed Dose Equivalent
mrem as Received per Each Sector Location for the
Surmmation of the Inhalation and Ingestion Pathways with
Total Population Equalling Teenager
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4.2-17 GASLOUS PATHWAY -~ Collective Committed Dose Equivalent
mrem as Received per Each Sector Location for the
Summation of the Inhalation and Ingestion Pathways with
Total Population Egualling Child

4.2-18 GASEOUS PATHWAY - Collective Committed Dose Equivalent
mrem as Received per Each Sector Location for the
Summation of the Inhalation and Ingestion Pathways with
Total Population Egualling Infant
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4.2 EFFECTS OF PLANT CPERATION

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 (primordial nuclides)
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 congtitute the major source of radiation exposure to
man (References 1,2,3,4,5). 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 packground radiation and
radicactivity in the United States varies over a range from 200
to 350 mrem per year total effective dose equivalent (Reference
%), depending on the geographic region or locale and the
prevalence of raden and its daughters.

Technological developments have added to the radiation dose
received (primarily medical exposures) and to the inventory of
radicactive materials, both atmospherically and terrestrially
{(primarily fallout). It is important that the added radiocactive
materials due to technological developments be monitored and
limited. In order to assess the Claiborne Parish, Louisiana,
site conditions prior to initiation of the preoperatiocnal
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. This data provides an estimate
of the radiclogical environmental characteristics prior to the
ini;iat;on of the preoperational radiological environmental
monitoring program.

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
demonstrate 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 of this repor*.

To provide an initial estimate the committed effective dose
equivalent (CEDE) and target organ committed dose equivalents by |
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releases to plant environs, calculations will be performed in
subsequent sections using release data from liquid and gaseous 4
pathways., This information will permit prediction of the
radiological impact of plant coperation.

The comparative analyses for both the liguid and gaseous pathways
will use projected release data. For the liquid pathway, the
routine releases are expected to be approximately 1% of the

limits in the Code of Federal Regulations, Title 10, Part 20
(Reference 6). The gasecus pathway routine release is also a
small fraction (5%) of the limit found in Reference 6 and
corresponds to an annual release of 30 grams of uranium., The
comparisons will demonstrate sufficient protection to the general
public, even when releases of radiocactive materials are assumed.
The term *‘dose’ as described throughout this section will refer

to a 50 year committed dose as described in References 7 and 8. |
Collective committed doses will be identified when appropriate.
calculated committed doses (crgan, whole body, and collective) |
will be shown to have trivial significance.

Preoperational and operational radioclogical environmental
monitoring programs are described in subsequent sections (6.1.5
and 6.2.1) of this report and will be performed to provide data
for use in radiological committed dose calculations in order to
demonstrate a negligible effect from facility releases. 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, committed dose
calculations, and radiological environmental monitoring is
presented in the following sections,

4.2.1.1 Ligquid Effluents

A discussion of the liguid pathway and its associated variables
is presented below. Estimates of committed dose and assumptions
used are provided.

e @ S8 B Critical Nuclide

Liguid effluents are expected to be a secondary mode of committed
dose to the public and are anticipated to contain minute
guantities 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 liguid
pathway sampling will be on uranium and its interaction with the
environment. Uranium-238, uranium-235 and uranium-234 are
expected to be present in effluents and will be guantified as
well. Other radionuclides may be present in plant effluents and
these will be quantified as they are detected. Calculatiocns
indicate that equilibrium will be reached with uranium-234 after |
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approximately 200 days of release of uranium-238 into the
environment., Eguilibrium of the uranium-235 through actinium-227
chain i1s achieved after approximately 40 days.

Routine releases from the facility are expected to contain minute
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 biocaccumulation
factor for uranium nuclides approximately equals one, indicating
that the uranium will remain in soil and not be absorbed by
plants. Additionally, the same literature states that in more
eutrophic environments, such as that found in the Claiborne
Parish region, the bicaccumulation factor is even less than that
found in non-eutrophic regions.

Analysis of actual environmental samples will provide information
that will confirm the neg.igible effects on target populations.

Sections 4.2.1.1.4 and 4.2.1.2.4 encompass committed dose
calculations for the most concervative situation - all activity
will be attributed to uranium-2:4. This will pro' '.e a
conservative estimate of committed dose from faciiity effluents.

4.2.1.1.2 Liquid Pathway Scope

| The liquid pathway encompasses sample typ=es such as ground water,
surface water, and sediment which are desciribed in subsequent

| sections. Virtu=zlly uo transport of uranium through soils is

| expected, :u determined by research (Reference. 9 and 10), which |
indicates that the ground water pathway is of li“tle or no
radiological significance.

Surface and drinking water can be affected as the diluted
effluent is transported to surface streams and lakes. Jrganisms
dwelling in these aguatic environments will come in contact with
the effluents that may or may not contain uranium. Since
literature has documented that biocaccumulation values for uranium
are low, 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 agQueous pathway.

The liquid pathway can also be impacted via airborne effluents.
Gaseous releases could result in deposition of uranium on the
roof and subseguent rain-induced washing of the particles into
the roof drains and finally into the Hold-Up Basin. This is
expected to be insignificant, but will be assessed in the
environmental monitoring programs via analysis of Bluegill Pond

| water.
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Calculations performed will focus on both the surface water and
ground water pathways. Surface water, as released from Bluegill
Pond will either flow towards Lake Claiborne or be incorporated
into the local aguifers, of which the Sparta aquifer is the
largest and also is the drinking water source for the population
in the vicinity of the CEC site. Any effluent that is
incorporated into the Sparta aquifer will be extensively diluted,
considering that this aquifer covers a significant portion of
north-central Louisiana (Figure 2.5-12). According to Figure
2.5-12, the Sparta aquifer is at least 120 square miles in area
and is of varyiny depth. Any influx of surface water into the
Sparta aquifer will result in further dilution of any effluents
from the CEC facility.

4.2.1.1.3 Plant Effluents - Liguid (Routine Operation)

Normal plant liquid process effluents have been estimated to be
2,450,000 gallons/year. Under expected routine operation of the |
facility, effluents are expected to contain no more than 1% of

the values listed in 10CFR20 Appendix B for uranium-234, uranium-
235 and uranium-228. All uranic effluent normally discharged
through the sewage treatment system is first processed by the on-
site dryer and the dryer discharge maximum average annual

activity level will be no greater than 5% of the 10CFR20 Appendix
B limit (5% of limit = 1.5E-8 uCi/ml of uranium).

Using an assumption that the effluent contains a routine level
corresponding to 1% of the 10CFR20 Appendix B limit for release
into an unrestricted area, the total uranium activity in Bluegill
Pond is estimated to be 3.0E-9 uCi/ml initially after the
projected releases for one year with no dilution from the Hold-up
Basin. Additionally, the dilution of the Bluegill Pond
activities from the Hold-up Basin was estimated to be at least
10% at any given time, yielding a uranium-234 concentration of
3,.0E-10 uCi/ml. See Table 4.2-1 for calculations. This assumes |
no additional dilution from other sources of water or release
from Bluegill Pond. A conservative simplification can be made
that all the activity is in the form of uranium-234, providing
the basis for future committed dose calcu.ations that will
encompass the most restrictive dose conversion factors.

1f the effluent contains 5% of the 10CFR20 Appendix B limit (the
administrative limit for the facility), then the uranium
concentration in the Pond would be a factor of five higher than
those listed in the previous paragraph.

4.2.1.1.4 Committed Dose Calculations - Liguid Pathway
(Routine)

Committed dose estimates will be performed using realistic
uranium concentrations, calculated using effluent releases o:i
uranium-234 at 1% of Appendix B. Dilution with stormwater -
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(runoff) from the Hold-up Basin will provide additional dilution
of Bluegill Pond waters (calculated in section 4.2.1.1.3),

Since Bluegill Pond could be accessible to the public but not
used as a drinking water source, reasonable assumptions have been
made regarding the intake of Bluegill Pond water. To be
incorporated into the drinking water supply of the residents, the
contents of Bluegill Pond must first migrate into the Sparta
aquifer or into Lake Claiborne. Either route will cause the
waters to be extensively diluted - a dilution factor of one
thousand is very conservative and will be used in subsequent
calculations. The drinking water pathway will be evaluated using
the dose conversion factors in References 11, 12, 13 and 14.

The Reference Man (Reference 11) annual intake of 7.3ES5 ml of
water will be used in the committed dose calculations performed
below, Examination of the data shows that the liquid pathway
does not result in any significant committed dose to members of
the public.

This document uses particle size and age-specific radiological
exposure models of References 12 and 13 for determining the
radiation dose to man from the aguatic pathway that focusses on
drinking water. Other components of the liquid pathway, such as
agquatic foods, shoreline deposits, swimming, boating, and
irrigated foods, will result in doses below that calculated for
the drinking water pathway. Since nc fishing, swimming, or
boating will be done on Bluegill Pond, these pathways are not
significant and will not be considered further. A minute portion
of the Bluegill Pond water could be used for irrigation of
gardens, but the amount used would be trivial and does not merit
further discussion.

The dose conversion factors for uranium-234 are found in
Reference 12 and are shown in Table 4.2-2, The Reference 12
model was used in conjunction with the age-specific dose

conver: ion factors found in Reference 13 and the uptake/ingestion
factors found in References 11 and 14. The committed doses
(shown in Table 4.2-3) were calculated using the Reference Man
(Reference 11) intake of 7.3E5 ml of water over a period of one
year - in this case, the source of the water is Bluegill Pond at
the 3.0E-10 uCi/ml activity level and a conservative dilution
factor of one thousand.

Examination of the dose data (Table 4.2-3) shows that the bone is
the organ with the highest committed dose for all ages. The
highest calculated organ dose is to bone surfaces in all age
groups with the highest committed dose attributed to the infant
(7.4E-2 mrem) if the infant used Bluegill Pond as their drinking
water source. Review of the data indicates that the infant will
receive the highest calculate committed eflective dose
equivalent. All of these committed doses, organ and effective,
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are trivial and are a fraction of the ambient external radiation
effective duse commitment (approximately 1200 times lower than
the radiation dose received from cosmic radiation alone in the
Claiborne Parish area) .

Doses to the kidneys, bone marrow and total body are lower than
the dose received by the bone surfaces for all age groups. The
committed dose equivalent (CEDE) is calculated to be
approximately 2.2E-4 mrem for an adult.

Low committed doses (Table 4.2-3) calculated using very
conservative assumptions clearly illustrate that the facility
will have no adverse effect due to radiological discharges.
Additionally, if the Bluegill Pond outfall water would be
eventually used as a drinking water source, extensive dilution by
ground water prior to being pumped from wells or additional
dilution from surface waters as the effluent journeys towards
Lake Claiborne is expected, further decreasing any activity and
the resulting committed doses. The probability of ingestion of
Bluegill Pond water is so remote that the liguid pathway is of
essentially no consequence radiologically under expected routine
operations.

The destination of Bluegill Pond outflow is Lake Claiborne, a
possible drinking water source tor the Claiborne Parish area. If
the entire volume of Bluegill Pond were released over a short
pericd of time (i.e., dam break) and the contents flowed into
Lake Claiborne, the 99,500 acre-feet of Lake water would
extensively dilute the 14 acre-feet of Bluegzll Pond water. Such
an event would cause the Bluegill Pond uranium level to be
reduced substantially. The effect on Lake Claiborne is trivial
and will not be considered further. Additionally, the surface
water released from Bluegill Pond is extensively diluted by
ground water prior to being pumped from weils or additional
dilution from surface waters as the effluent journeys toward Lake
Claiborne.

In addition to the above calculations, a comparison was made
between the Lake Claiborne uranium concentration and the U.S.
Environmental Protection Agency (EPA) maximum contaminant level
(MCL) for uranium of 20 Hg/ml (corresponds to 26 pCi/litar using
the EPA ccnversion factor) as listed in Reference 15. The
Bluegill Pond concentration of 0.3 rCi/l is significantly below
the EPA MCL for drinking water priox to any dilution by the
Sparta aquifer or Lake Claiborne. Therefore, the uranium
concentrations are well within EPA limits.

$.2.0.0+5 Maximally Exposed Resident

Calculations have been performed in Section 4.2.1.1.4 of this
document to demonstrate that ingestion of Bluegill Pond water
will be of trivial significance to an individual, even if that
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person receives some of their drinking water from the pond. ER |
Section 2.2.2.4 describes that ground water is the sole source of
public water for Claiborne Parish with the majority of homes
within a five-mile radius of the CEC site being served by Central
Claiborne Water System and other local water systems, which pull
their water from the Sparta agquifer. This aquifer runs in an
easterly direction and generally follows the topography of the

CEC land.

Since ground water supplies will extensively dilute any Bluegill
Pond water that infiltrates the Sparta agquifer, exposure of any
resident using ground water as a drinking water supply will be
extremely trivial (a small fraction of that calculated for

surface water ingestion) and does not warrant committed dose
calculations or further consideration. The concentrations found
in the water meet EPA drinking water standards, even prior to
further dilution in the aguifer. This is also considered by the
NCRP to be a negligible individual risk level (NIRL) (R~ference |
16) .

4.2.1.1.6 Plant Liquid Effluents - Comparison to 10CFR20
Appendix B

Reference 6 (Appendix B of 10CFR20) lists the release limits for
uranium-238 as 3E-7 yCi/ml for unrestricted areas. Comparison of |
the 10CFR20 limit to the example uranium concentrations used in
Table 4.2-1 (uranium concentration of 1% of the 10CFR20 limit)
above background in Bluegi.l Pond after dilution shows a
difference between the limit of 3E-7 UCi/ml and the estimated
routine diluted effluent equilibrium concentration of 1.8E-10
uCi/ml of uranium - a safety factor of approximately 1,000 is
seen.

4.2.1.1.7 Comparison to 40CFR190

L ]

Subpart B of 40CFR190 (Reference 17) states that uranium fuel '
cycle operations have a dose limit requiring that “"the annual

dose equivalent does not exceed 25 mrem to the whole body, 75

mrem to the thyroid, and 25 mrem to any other organ of any member
of the public as the result of exposures to planned discharges of
radicactive materials." Committed effective dose equivalents i
(CEDE) and committed organ dose equivalents calculated for the l
liquid pathway are many orders of magnitude lower than the limit
of 40CFR190. Combined committed dose equivalents for the liquid l
and gaseous pathways will be addressed in Section 4.2.1.3.

4.2.1.1.8 Accident Scenarios - Liquid Pathway

Plausible accident scenarios are primarily concerned with the
gaseous pathway and realistically would not impact liquid
effluents (Reference 18). The liquid pathway could be impacted |
via gaseous effluents, as released from roof vents, that
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stability and wind direction recorded at the Shreveport, LA.,
National Weather Service (NWS) station from 1984 to 1988, The
design of the plant process systems routes any radiocactive
effluent discharge via the east stack and the east stack data
will be used for effluent and associated dose equivalent
calculations. For all three stacks, the annual average values |
were calculated for site boundary locaticns, the closest
residence in the prevailing wind direction, for 10 fixed distance
intervals in the XOQDOQ model which extend to 50 miles from the
gtack in 16 azimuths, The east stack XOQDOQ values will be used
for radicactivity releases. For the maximum CHI/Q value at or
beyond the facility boundaries for the same 16 azimuths, Appendix
A-1 contains detailed information on the XOQDOQ modeling,
including the model cutput.

Releases are estimated to be a maximum of 30 grams of uranium per
year. This value was used in the calculation for maximally
exposed resident and the collective population dose commitment
presented below.

4.2.1.2.4 Committed Dose Calculations - Gaseous Pathway
(Routine Operation)

Release of uranium via the gaseous pathway can result in an
inhalation dose commitment to residents and workers. Committed
doses from the inhalation pathway can be calculated using the
XOQDOQ data that has been derived for the site (Section |
4.2.1.2.3). Using the Reference Man breathing rate of 8000
m3/year adult and teenager, 7300 m3/year child, and 1400 m3/yr

| infant, dose conversion factors (Table 4.2-4), ingestion factors
(Reference 14), D/Q and CHI/Q data, committed total body and | ;
organ-specific dose values can be calculated.

gince the actual effluents will be routed through a HEPA filter
prior to release, the particle size in the effluent ia expected
| to be no larger than 0.3 um. NUREG/CR-0150 (Reference 12) was
| consulted to determine the dose factors for the smaller particle
size,

Presentation of the data has been '@ .ded into two sections: a)

maximally exposed resident (Sectio.. 4.2.1.2.5) and b) eollective

dose commitments over a fifty mile radius from the site (Section
i 4.2.1.2.6). Both of these sets of data have separate deposition
| (ingestion) doses, separate inhalation doses, and a combined dose
' from both ingestion and inhalation. Usage factcrs for the
|

ingestion pathway are given in Reference 14. All committed dose |
calculations are projected from an annual 30 grams of uranium
released to the environment. -
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inhalation). Calculations for the liquid pathway have been
performed using realistic assumptions and the maximally exposed
person would receive less than 0.02 mrem from the agqueous |
pathway. The sum of the committed doses for both pathways is no

greater than 0.1 mrem with the gaseous pathway as the contrclling |
factor. This assumes that the same person would be consistently

impacted by the highest concentration of gaseous and liquid
releases - a conservative assumption.

Calculated thecretical dose commitments can be compared to the
0,01 rem (10 mrem) received from a standard chest X-ray and put |
in terms of receiving one chest X-ray equates to being the most
exposed indivicual from the facility for over one million years,

To briefly quantify the existing background radiation prior to

the initiation of the preoperational radiological monitoring
program, thirty-seven (37) thermoluminescent dosimeters (TLD's)
were placed around the CBEC site for a pericd of four months in
1990. The dose rates ranged from 0.006 to 0.01% mR/hour, with a
mean of 0.010 mR/hour and a standard deviation of 0.002 mR/hour.
The mean dose rate would produce an annual external dose of
approximately #8 mrem which is orders of magnitude higher than -
the dose commitments projected from routine facility operation.

The NCRP in Reference 5 also provides a perspective as to the

trivial doses attributed to facility operation by listing the
mean background radiation levels in the United States and Canada .
External doses are listed as 26 mrem/year from cosmic radiation,
3 mrem/year from cosmogenic radionuclides, and 28 mrem/year from
rerrestrial gamma radiation., Internal organ doses range from 110

| mrem/year (bone surfaces) to 2400 mrem/year (bronchial

epithelium). All of the doce eqguivalents from natural radiation
are mich larger than the calculated committed doses from facility
operation.

1f releases and/or environmental data are orders of magnitude

difterent from the assumptions used, there would be no change in

the conclusion regarding the insignificance of dose commitments
; due to facility effluents.

4.2.2 EFFECTS OF CHEMICAL DISCHARGES

4.2.2.1 WWW

!

|
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

|

|

|

|

l
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under the National Pollutant Discharge Elimination System (NPDES)
and, ag 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
the parameters with preliminary limits, concentrations of
chlorides and sulfates in surface water, shallow groundwater, and
groundwater from the Sparta Sand aguifer 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.%) with the limits indicates that for all of these
waters, natural concentrations are below the preliminary
regulatory limit of $0 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 b- close to the discharge limit before 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 ragulatory 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 flowing and non-flowing conditions.
In addition, flow in the main tributary of Cypress Creek
discharging from the CEC site (the outtlow from Bluegill Pond)
was observed to decrease an order of magnitude between winter and
summer .

Streamflow measurements along Cypress Creek are used to estimate
the potential tor downstream dilution of the effluent. In this
analysis, the effects of dilution of the efflu:nt discharge by
Bluegill Pond are conservatively disregarded., It is projected
that 3 million gallons per year (0.013 ft'/sec) of treated
effluent will be discharged from the facility. Using a simple
dilution model based on the July 1990 flow measurements
sumnmarized 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
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downstream, During average and maximum streamflow periocds,
effluent concentrations could be expected to decline an
additional order of magnitude at each of these locations.

As discussed in Section 2.5.1.3, during extended periods of low
precipitation (most likely in July and/or August) groundwater may
fail to support baseflow in Cypress Creek reducing the stream to
standing pools of water isolated by reaches of 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.

4.2.2.2 Effects of Chemical Discharges on Groundwater

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 not 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 guality.

4.2.2.3 Effects on Aquatic Life

The potential for aquatic life impacts is limited to Bluegill
pPond and the small surface stream that flows from it. This pond
will be the discharge point for liguid effluent from the entire
plant. No other onsite or offsite surface waters will receive
liquid effluent from the plant.

Ligquid 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 effluent from sanitary drains and from the Liguid Waste
Disposal System.

Non-treated wa ers will be comprised of:

a. vard drains from all areas inside the security fence;

b. roof drains from the Office Building;

¢, roof drains from the Centrifuge Assembly Building;

d, roof drains from the Container Receipt and Dispatch
Building;
| e, roof drains from the Separations Buildings;
’ 4.2-18 January 1993
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impacts on terrestrial plants or wildlife are likely to result
from airborne releases.

4.2.2.5 Effects on Ambient Alr Quality

Two main sources of air emission have been identified for the
facility. During the 18 months of construction, it is
anticipated that Freon 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 ¢fm, The projected uranium
content of the exhausted air is less than 10 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
radiocactive isotope, and F-eon 113 may be subject to regulations
governing the emissions of chlorofluorocarbons (CFCs).

No data are available for background levels of the above noted
chemicals in the ambient air in Northern Louisiana.
Consequencly, the incremental impact of facility air emissions on
ambient air quality cannot be determined specifically for each
chemical in the emissions. Ambient air quality data in northern
Louisiana, however, were identified for criteria air pollutants.
The data are presented and discussed in detail in 2.6.2.
Examination of these data revealed that ambient levels of
criteria air pollutants in Northern Louisiana have consistently
met both the primary and secondary NAAQS by comfortable margins.
Therefore, the air guality in Northern Louisiana can be
characterized as very good.

4.2.2.6 Potential for Adx Pollution in Northern Louigiana

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
pellution 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 pollutioin 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 re, resents 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
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Service (NWS) stations (Reference 20). Average wind speeds
averaged through the mixing layer and mixing heights calculated
by Holzworth for the Shreveport, Louisiana station are presented
in Table 4.2-6. Both annual and seasonal averages are presented
tor the morning and afternocon 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 cbserved at 1200 Greenwich Median Time (GMT).
The afterncon mixing height was calculated in the same manner,
except that the maximum afterncon surface temperature was used in
place of the minimum morning surface temperature. The "plus 5 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:

a. when cold air advection was significant enough to result in
the maximum afternoon surface temperature being less than the
surface temperature at 1200 GMT,

b. during periods of significant precipitation when the
assumption of a dry adiabatic lapse rate is questionable, and

€. much less frequently, in cases of missing data.

These situations occur for less than 20% of the year; mixing
heights during these periods were incorporated into the averages
using assumptions described by Holzworth (Reference 20).

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 regiuns
where mixing 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 climate,

Restricted dispersion and hence high levels of air pollutants
result from the combined effect of low mixing heights and light
winds. Holzworth made tcbulations of episodes during which
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specified meteorological conditions were satisfied at each of 52
upper air NWS stations (Reference 20). Specifically, tabulations |
were made of episodes, over a S-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
proportionality 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 2-day episcdes in only the 5 least severe
combinations and S-day episodes in only the 2 least severe
combinations. Tables 4.2-7, 4.2-8 and 4.2-9 also reveal, that
relative to other areas of the United States, particularly the
west coast, episodes of high meteorological potential for air
pollution oceur infreqguently in Shreveport.

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-cocled
chiller units. No waste heat will be dissipated into the
environment through any of the facilities liquid effluents.

4.2.3. Effluent Limitations and Water Quality

The criterion for temperature in fresh water bodies established
under the Louisiana Administrative Code (LAC):IX, Water Quality
Regulation (Reference 21), consists of two parts, a temperature
differential and a maximun temperature. The temperature
differential, as stated in the regulation, represents the maxiium
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
unugually hot, dry weather. Regional water bodies identified
with numerical criteria, which would be represeniative of the
conditions at the site, are Lake Claiborne and D'Arbonne Lake,
with a maximum limit of 32 C (89.4 F). Therefore, the applicable
maximum temperature limit is 32 C (89.4 F). There is expected to
be no significant impact on the ambient warer 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).
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radicactivity 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 of the facility operation ghall 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 gaseous and liquid effluents from the
facility with cother local or regional commercial or industrial
facilities shall occur. 1In 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 -resented.

The effect of groundwater withdrawal by the CEC from the Sparta

Aquifer, addressed in detail in Section 2.5.2.4, does not impact
the ability of current users of the aquifer to withdraw water.
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TABLE 4.2-1

Calouletion of Bluegill Pond Uraniua Concentreticn

1% AND 5% OF 10CFR20 APPENDIX B LIMITS (Unrestricted Area)
------- - ---—--.-----—-—."-----...-.-r----...--¢--.-”0- - - -

Estimated Abundance
Limit 1% Limit | 5% Limit After Enrichment
Nuclide juei/ml (£raction)

u23s l 31.00E-07 3 .Q0E~-09 | 1.50E-08 0.05
U234 3 . 00E~-Q7 3} .00E-09 | 1.50E~09 0.04

o= S
S ST ST TR IS
g
ASSUMPTIONS :
Effluent lume 6700 gallons/day = 2 45E6 galiones/year = 9.26E9 ml/year
Heleases have 1N f the 10CFRI0O Appendix B Limit
Vs 1 uaine f 1 egill ! SE: bic feet ‘ Ell mi
L ume { } 1-Up Basir BEE gallons 1.33E10 ml
Water in lold-Up Basin flows through Bluegill Pond
H i-Up Bagin input into Bluegill Pond provides dilutien of activities
43 6§ '
Releases will iservatively assume e¢l]l uranium released 18 in the form of
234
- - =il

CALCULATIONS : I

Maximum Activity Released:
Anrual effluent volume x 1% 10CFRI0 Limit = Maximum Activity Released:
9.26E% ml x 3E-9 uCi/mi 27.8 uCi

Activities in Basin and Pond:

centration in Pond without Basin Input
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TABLE 4.2-2
(Page 2 of 2)

Dose Conversion Factors (mrem/pCi)
Of Uranium-234 Via The Ingestion Pathway

i A S SOC108 POCRWRY). i

Shesate A4S0 0e0e BRRRBRERIRREL

NURRG €50 NUREG 4639
Dose Dose Orgen Mase
TARGRT Conversion Conversion Ratie Prom

TISSUR Factor Factor Ault
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