
5.1.2.6 Occupational dose

The operation of L-Reactor support facilities is expected to cause an in-

cremental dose increase of about 291 person-rem in the total onsite occupational
dose. The total expected occupational dose from operation of L-Reactor snd ita

support facilities ia 360 person-rem (i.e., 69 person-rem for L-Reactor and 291
person-rem from support facilities ).

5.1 .2.7 Suuunsry - offsite dose cotitment from operation of L-Reactor and ita
support facilities

Table 5-14 aummsrizes the maximum individual and population
release of radioactive msterials from L-Reactor (reference case)
facilities. The dosea listed as totals for both individuals and
conservative msximums, as explained in Section 5.1.2.4.

dose from
and its support
populations are

The composite mximum individual dose of 3.6 millirem in the firat year of

operations is about 26 times less than the average dose of 93 millirem per year
received by an individual living near SRP from natural radiation. The tOtal-
body dose to both the 80-kilometer and downstream river-water-consuming popula-
tions of 36 person-rem (tenth year) is less than 0.03 percent of the approxi-
mately 109,000 person-rem received by ths 80-kilometer and the downstream
river-wat er-conaudng populat ion from natural background radiation sources.

In 1982, radiation exposure rates from 0.14 to 1.09 milliroentgen per day

were meaaured in the uninhabited, privately owned reek Plantation Swamp to the
southeast of the SRP boundary (Du Pent, 1983a) . These exposure are the
result of.radioceaium deposition in the swamp, principally during tbe 1960a.
The current inventnry of radincesium in Creek Plantation Swamp is esti~ted to

be about 21 curies. Approximately 6 yeara aftar resumed L-Reactor operation,
the inventory WI11 raach a maximum of about 23 c“ries (Appendix D). In the ex-
tremely unlikely event that a person should stay in Creek Plantation Swa~ for
an entire year, he would receive, nn the average, an additional total-body dose
of approximately 106 ● 22 millirem based on the distribution of radiocesiuro in
the swamp (Hayea, 1982). This situation is not considered credible.

The population dosea described above are received by the regional popula-

tion. Certain radionuclidea, primarily tritium, carbon-14, krypton-85, and
iodine-129, can be transported through the atmosphere for long distancea and can
result in doses to the rest of the U.S. population. Most radionuclides in
particulate form are deposited in the reginnal area.

The 100-year environmental dose cotitment to the U.S. population beyond 80

kilometers of SHY from the four main radionuclides identified above is sum-
marized in Appendix B. The aum of the doaea to the total body frnm first- and
tenth-year operation is about 25 and 48 person-rem, respectively; an additional
1.7 perann-rem to the thyroid will result from iodine-129 releaaea during first
nr tentb-year operation.

The radiatinn-induced health effecta that might bs caused in the U.S.

population by the operation of L-Reactor and ita eupport facilities hsve been
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Table 5-14. Summary of msximum individual and regional
population total-body dose from the operation
of L-Reactor and SRP support facilities for the
reference case

Source of exposure First year Tenth year

MAXIMOM INDIVIDUAL ADULT DOSE (millirem per year)

Atmospheric releaaes 0.10 0.23
Liquid releases 0.029 0.14
Radiocea ium tranaport 3.5 0.31

Total 3.6 0.68

Dose within 80 kilo- Fort Wentworth and
meters of SRF Beaufort-Jaaper doses

Source of exposure First year 10th year First year 10th year

REGIONAL POPULATION DOSE (person-rem per year )

Atmospheric releaaes 5.8 16.3
Liquid releaaea 0.053 0.066 1.7 18.5
Radiocesium tranaport 9.0 0.80 0.80 0.067

Total 14.9 17.2 2.5 18.6

analyzed by the msthods described in the BEIR III Report (NAS, 1980). The esti-
msted health effects due to the first year of L-Reactor and support facilities
operations would be about 0.003 premature cancer death and 0.006 genetic dis-
order; releases during the tenth year of operation would eventually cause about
0.006 premsture cancer death and 0.01 genetic disorder.

5.1.2.8 Waste-management operations

Currently, 50 of the 51 large subsurface tanks (Tank 16 is being decommia-
aioned) ara used to store the high-level radioactive wastes generated by the SRP
chemical separations facilities (F- and H-Areas ). Four types of waste tanks are

being uaad to store high-level waste (HLW) (ERDA, 1977). All freshly generated
HLW will be processed and stored in Type 111 tanks, which consist of a tank
within a tank; the space bstween the inner and outer walls ia monitored to de-
tect any leaks in the inner wall so corrective action can be taken. The safety

and potential environmental risk of constructing and operating tbe SW Type IV BH-6

tanka are discussed in tba environmental impact statemsnt prapared for the use
of double=all storage tanks (DOE, 1980).
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Incremental processing by the chemical separations facilities as a result

of L-Reactor operation will generate 1150 tn 2300 cubic meters of liquid waste
per year. This vnlume of waste till b concentrated to 380 to 760 cubic meters
per year. With this additional volums of waste, a maximum of three tanks per

decade nf L-Reactor operation wnuld be required, two for fresh waste and one for

concentrated waste. However, because the Dafenae Waste Processing Facility is

expected to b= immobilizing SRF high-level waste into borosilicate glaaa by
1989, no new high-level waste tanks are actually expected to bs required for
L-Reactor operation. The volume of high-level radioactive waste to be generated

by chemical processing of L-Reactor material waa considered in the Dafense Waate
Processing Facility EIS (DOE, 1982a).

Operation of the L-Reactor will result in the generation of about 570 cubic
meters of low-level and transuranic radioactive solid waste annually from the
reactor itself and about 5700 cubic meters, containing about 86,000 curies of
radioactivity, from the fuel fabrication and fuel reprocessing areas.

The low-level solid waste from the reactor operation contains bnth fission
products and induced activity. This waate is generated during maintenance work

on pipes, valves, instruments, and other reactor components; by the accumulation

of radionuclides on the filters for the cooling-water basin; and by the partial
disassembly of fuel, target, and control-rod assemblies before they are trans-
ported to the fuel reprocessing areas. Solid waste from the reactor consists of
stainless-steel end fittings on fuel and target components, aluminum housing
tubes, and other miscellaneous reactor parts, including contaminated work cloth-
ing and plastic suits.

Work clothing, plestic suits, and other itetus of a sitilar nature are nack-

aged in boxes and sealed before their disposal in the SRP Burial Ground. The
highly radioactive stainless steel and aluminum parts are placed in shielded
casks before transport. The Burial Grnund is a 195-acre area near the center
SRP between the F- and H-Separations Areas. At present, about 17,000 cubic
meters of snlid waste containing 260,000 curies of activity is added to the
Burial Grnund each year. After L-Reactor restart, the expected input will
increase gradually to about 22,650 cubic mtera snd 350,000 curies of radio-
activity per year.

of

The offsite radiological effects of high-level liquid and solid wastes will

be mgligible. (Additional informatinn on the SRP waste uisnagament operation,
including the disposal of SRP high-level and low-level radioactive waste. is

BH-6
contained in the follnwing referencee: ~E,
II; and ERDA, 1977.)

I 5.1.2.9Accident risks in non-reactor faci

... —-
1980, 1982a; h Pent, 1983c, Volume

Itl.es

The restimptiOn Of L-ReactOr operation “ill increase the material throughput
AB-10,

in bth the chemical processing (200-Area) and the fuel fabrication (300-Area)
DA-34 reactor support facilities. Because these facilities were designed to support

five production reactora, nn changes in the nature of the operations or in their
SiZe are required to accO~odate L-React Or.
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The consequences of accidents are defined by the inventory of radioactive
Wterial in proceaa and available for releaae at any one time; becauae these
q~ntities till not be changed appreciably by the resumption of L-Reactor opera-
tion, no change in accident typea or conaeq”ences will result.

The frequency of accidents is related to the material throughput (i.e. ,
increasing the number of hours these facilities operate at full capacity
Increases the likelihood of accidents occurring). The resumption of L-Reactor
operation will increase those frequencies by no mre than 33 percent (resulting
from the Increaae in the number of operating reactora from three to four), with
a correep,on,dlpg~ximum percentage increase in the present risk (consequence x
frequency), exclusive of risks from tritium releasea (because L-Reactor will
pro~uce only plutonium).

As-lo,
DA-3.4

The mat probable incremental risks from accidenta at the L-Reactor support
facilities are very nearly equivalent to the incremental impacts from the normal
operation of these facilities. The doses from the normal operation of L-Reactor
support facilities are listed in Tables B-15 through B-17 (for atmospheric re-
leases ) and Tables B-30 through B-33 (for liquid releasea). Based on these
data, risk to an individual would total about O. 1 millirem per year to the total
body and 0.5 millirem per year to the thyroid; population risks total about 8
person-rem per year to the total body and about 100 person-rem to the thyroid.

5.1.3 Preferred alternativea*

The preferred mitigation alternatives for the restart of L-Reactor, which
are described in Sections 4.4 and 4.5, include the following:

● Safety systems -- operate L-Reactor with the present confinement system,
which conaista of a series of filters through which air ia exhausted
from the reactor building to a tall stack.

● Cooling water -- The preferred cooling-water alternative of the Depart-
mnt of Energy is to construct a 1000-acre lake before L-Reactor resumes
operation, to redesign the reactor outfall, and to operate L-Reactor in
a way that assures a balanced biological community in the lake as speci-
fied in an NPDES permit to be iaaued by the State of South Carolina.
The lake will require an anticipated minimum period of 3 to 5 years to
establish and develop a balanced biological community. Initially,
L-Reactor will be operated to maintain 32.2°C or less in about 50 per-
cent nf the lake. Studies will be conducted to confirm the biological
characteristics and the cooling effectiveness of the lake. Following

the results of these studies, L-Reactor operations will be adjuated as
necessary to aasure the continued maintenance of a balanced biological
community.

● Disassembly-baain water disposal -- purge disassembly-basin water to
the existing L-Reactor seepage basin after deionization and filtration;

*Because this section ia new, vertical change bars are not necessary.
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continue to study the detritiation of reactor mnderator for all SRP
reactors.

● 186-Basin sludge removal -- flush the 18b-basin sludge (batch discharge)
to the process sewer and eventually to Steel Creek after L-Reactor has
been shut don and the basin drained; monitor the discharge from the
process sewer for total suspended particulate during the flushing in
accordance with the NPDES permit; report the findings to SCDRRC after 1

year of resumed operation.

Tbe preferred alternatives will not cause any incremental impacts other

than those described in Sectinn 5.1. These impacts are summarized below. Where

appropriate, the summaries have been mdlfied to reflect changes resulting from
interactions between L-Reactor and incremental impacts.

The preferred cooling-water alternative wi11 cause only minor impacts to

other facilities on SRP. These include the sale ,of timber, the relocation/

abandonment of roads, and the relocation of two transtissinn lines (see Section
4.4.2). The sale, cutting, and removal of n!arketable timber in the area of the

cooling pond on Steel Creek will ba administered by the U.S. Forest Service.
This will increase revenues from timber sales, but the conling lake will prevent
the reforesting of about 775 acres of uplands. The tie-in of the relocated

115-kilnvolt power transmission line till require the ehutdown of P-fbractor fnr

a short period. However, the tie-in is expected during a scheduled raactor

shutdown as part of routine operation; no special shutdown should bs required.

5.1 .3.1 Socioeconomic

Approximately 160 employees are expected to be hired by 1984 for existing
SRF facilities in support of the resumption of’L-Reactor operation. About half
have already been hired. In addition, approximately 550 construction personnel
will be required for the construction of the cooling lake. Because the number
of additional employees to & hired is less than 4 percent of the SRP labor
force, and because the inmoving population associated with the potential 330
additional employees is less than 0.1 percent of the indigenous population in
the six-county area, no impacts on local communities or services is expected.

5.1.3.2 Nonradioactive effluent discharge

Discharge to seepage basins

Nonradioactive effluents generated in operations involving radioactive
materials will be discharged to seepage basins in F-, H-, and M-Areas (Table
5-2 ). The present discharges to the F- and H-Area seepage basins are not
hazardous (under RCRA) except for frequent periods of low pH and infrequent
discharges of hazardnus levels nf mercu~ and chromium. The mercury levels are
associated with the processing of onsite reactor prnducts and radioactive wa8te

~nagement activities; the chromium levels are associated with the processing of
offsite fuels, radioactive waste management, and the removal of oxide from
onsite target elements. The incremental increases to the F- and H-Area seepage
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basins from the operation of L-Reactor are not expected to be hazardous except
for low pH and occasional discharges of mercury (H-Area only). Effluent dis-
charged to the M-Area seepage baain frequently maets the RCRA definition of haz-
ardous waate because of pH. Typically, the waste stream contains 1,1,l-trich-

loroethane, but not at levels considered to be hazardous.

The projected L-Reactor incremental liquid releaaes to the Separations
Areas will be 0.04 cubic meter per minute to the F-Area seepage basina and 0.09
cubic wter per tinute to H-Area baaina . The chemicals in these releases are
expected to increase the concentration of constituents in the contaminant plume
by about 7 percent (Table 5-1). The water quality of Four Mle Creek will bs
degraded as the ground water flows into the creek through seepline springs in
low-lying wetland areas . Concentrations of constituents in the creek water will
be increased by about 7 percent. However, drinking-water standards will not be
exceeded and the quality of the creek water is expected to k similar to that of
the Savannah River below the outfall of C-Reactor.

The green clay has effectively protected the Congaree Formation from con-

taminants releaaed to the seepage basina in the Separations Areas and is
expected to continue to protect the Congaree when L-Reactor is restarted. The

thick, low-permeabi 11ty clay units of the lower Congaree and upper Ellenton
Formations will remain effective confining units for the Tuscaloosa, and incre-
mental releases to the Separations Area seepage basine are not expected to
contaminate the ground water within this formation.

The L-Reactor incremental liquid releaaes projected for late 1984 to the
Fuel and Target Fabrication Area seepage basin amount to 0.05 cubic mater per
minute. By the tim of the expected L-Reactor restart (early 1985), the I/R
well system would have been operational for about 4 months. Additional fuel and
target assemblies for L–Reactor are not expected to be produced until the
Waatewater-treatment facility is operational in April 1985. Thus, there tight

be no incremental releasea to the seepage basin and Lost Lake. If fuel and
targets are produced, the small incremental discharges will have only a minor
and local effect on the contaminant levels in the Tertiary ground–water system

beneath the seepage areas; the effects will be dissipated during the protracted
period of seepage to the water table. The thick, low-permeability clay unite of

the lower Congaree and upper Ellenton Formations will remain effective confining
units for the Tuscaloosa, and incremental releaees to the M-Area basin are not

likely to contaminate the ground water within this formation. However, the A-
and M-Areas ground-water remedial action project is scheduled to be operating by
August 1984. The I/R wells, which will have a capacity of at least 12.5 times
the incremental release, are expected to intercept seepage from the basin and
Lost Lake areas when it reaches the water table in about 10 to 17 years. The
I/R system is expected to counter any tendency for increased downward migration
of contaminants resulting from L-Reactor incremental pumping. Use of the M-Area

seepage basin is scheduled to bc discontinued by April 1985, when a waatewater-
treatment facility will be in service.

Ash basin

Additional discharges of coal ash will be sluiced (mixed with water and

discharged) to the K-Area ash basin for disposal as a result of the production
of steam for L-Reactor operation. The additional burning of coal will produce

aPPrOxi~telY 815 metric tOns Of ash per year, which will increase the K-Area
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steam-plant discharge to the ash basin by about 15 percent. Leachate from the

aah basin will enter the shallow ground-water ayatem of the Barnwell Formtion,
from which it will dgrate to pen Branch; little impact is anticipated.

Effluent treatment proceaaes

Alternatives to the discharge of proceaa wastewatera to the seepage basina
in the chemical aeparationa and fuel and target fabrication areas are being
investigated, with the intent that these seepage baains will be closed and
decommissioned (see Section F.6).

Releases to surface streams

The operation of L-Reactor will cauae an Incremental increase of about

one-third in the direct discharge of liquid effluent from the separations areas
to surface streams. As listed in Table 5-5, F-Area will discharge an additional

890 liters per udnute to Four Mile Creek; the incre~nt to Four f4ile Creek from
H-Area wi 11 be about 1040 liters per minute (Du Pent, 1982b). Table 5-5 alao
lists the expected concentrations of pollutant in tbe liquid effluents to these
streams and compares the concentrateions to applicable drinking-water standarda
or water-quality criteria.

At the outfall, these releasee are pertitted under NFDES and, except for
pH, are expected to meet SCDHEC water-quality standards for Clasa B atreama.

5.1.3.3 Atmospheric releaaea

Incremental impacta of nonradiological atmospheric pollutants will occur
becauae of the increased steam, electricityy, and other processes that L-Reactor
operation will require. However, these are not expected to cauae any violations
of regulations or air-quality standarda.

Nitrogen oxide (NOX) releaaes resulting from L-Reactor operation are
higher than other air pollutant emiaaion increases (Table 5-6). Overall,
L-Reactor restart will increase future SRP NOX etisaions by about 5 parcent.
Air emiseione permits for the F-, H-, and M-Area facilitlea have teen revised to
reflect process changes. Sulfur dioxide and total suspended particulate re-
leasea will add about 1 percent . Releaaea related to I.-Reactor operation till
contribute 1.1 microgram per cubic inter NOX to the ambient air at the SRP

boundary. Tbia compares to 15 to 23 micrograms per cubic
from all other SRP sources in 1985. Total sulfur dioxide
particulate releases from L-Reactor restart will add less
meter each.

5.1.3.4 Water usage

Surface water

Only minor amounts of surface water will be consumed
support L-Reactor operation, becauae ground water will be

meter NOX estimted
and total suapendad
than 1 gram per cubic

by SRF facilities to
the principal source
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of process water at these facilities . The K-Reactor steam plant
estimated 0.005 cubic meter per second additional water from the

to produce steam for L-Reactor (Du Pent, 1981).

Ground water

will require an
Savannah River

Incramental ground-water pumping from the Tuscaloosa Formation, required to
support the resumption of L-Reactor operation, will occur in five areaa on SRP;
as identified in Table 5-7, these are K-Area (steam plant), the Central Shopa,

and F-, H-, and M-Areaa. The 1985 projected ground-water consumption from the
Tuscaloosa at SRP, including that from those areaa in support of L-Reactor (O.94
at L-Area + 4.94 total incremental = 5.9 cubic meters per minute), is eetimated
to ba 25.4 cubic wters per tinute. This represents a 7-percent increase over
the 1982 SRF withdrawal from the Tuscaloosa of 23.8 cubic maters per minute, but
a 6-percent dacreaae from the 1983 “ithdrawal rate of 27.0 cubic ~ters per
minute (Tables 5-7 and F-10). The withdrawal of Tuscaloosa ground water at the
rate of 25.4 cubic maters per udnute ia expected to have little impact (leas
than 0.4 meter) on offsite water levels. Beneath the Central Shope and H-Area
baains, the head differential &tween the Tuscaloosa and Congaree ia expected to
become downward; the differential in A- and M-Areaa is expected to becou
increasingly downward. However, the green clay has a very low permeability and

aPPeafs tO ~ an effective barrier to the downward tigration of pollutant
wherevar it ia present on SRP. The lower Congaree and upper Ellent on clay units
act aa similar barriers for the Tuscaloosa Aquifer. A new equilibrium
piezometric surface ia expected to develop quickly in reaponee to the decreaae
in pumping from 27.0 to 25.4 cubic meters per minute, and tha decline in water
levels maaured in mnitoring walls is expected to ba arreated.

5.1.3.5 Radiological effects of support facilities

The resumption of L-Reactor operation till result in an increase of about
33 percent in radioactive diachargea from the support facilities (i.e. , central
shops area, heavywater area, fuel fabrication area, and the separations
areas ). Releaaea from support facilitiea associated with L-Reactor operat ion
will build up gradually; during tha first year of L-Reactor operation they will
be leaa than 50 percent of the equilibrium values in succeeding yeara. However,
for the purpose of the present analysis, it is aasumed that first-year releaaes
are equal to the expected equilibrium annual average releasea.

Nona of the preferred alternatives will result in additional incremental
radiological releaaea from any of the facilities supporting the operation of
L-Reactor. Section 5.1.2 characterize the radioactive relesses from support
facilities and presents the radiological impact of the releases on the mximally
&xpoaed individual and on population groups. Appendix B contains the method-

ology of the calculations and detailed doaa results, including tables that pro-

vide tha dosea by age groupa, organs, and pathwaya.

The total-body dosee received by the maximum individual and regional popu-
lation from L-Reactor radiological releaaea under the preferred alternative
are combined with tha doses from incremental releases in Table 5-15 (compare
with Table 5-14). The composite maximum individual dose of 3.6 millirem in the

first year of resumed operation is about 26 times leas than the average dose of
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Table 5-15. Maximum individual and regional population total-
body dose from the operation of L-Reactor and
SRP support facilities (preferred a2tarnative )

Source of lst-year 10th-year
exposure doae doaa

MAXIMUM INDIVIDUAL ADULT DOSE (millirem per year)

Atmospheric releases 0.10 0.24
Liquid releases 0.029 0.12
Radiocesium and cobalt transport 3.5 0.31

Total 3.6 0.67

Dose within 80 Port Wentworth and
Source of kilometers of SRP Beaufort-Jasper dose
exposure 1st year 10th year lat year 10th year

REGIONAL POPULATION DOSE (persnn-rem per year)

Atwapheric releases 5.8 16.7 -- --

Liquid releases 0.053 0.065 1.6 16.1
Radiocesium and cobalt

transport 9.0 0.80 0.80 0.067

Total 14.9 17.6 2.4 16.2

93 millirem per year from natural background radiation received by an individual
living near SRP. The total-body dose to both the 80-kilometer and downstream
river-water-consund.ng populations nf 33.8 person-rem (tenth year) is about 0.03
percent of the estimated 109,000 person-rem received by the 80-kilometer
population and the Beaufort-Jasper and Port Wentworth drinking-water populations
from natural sources. Thesa effects are slightly less than those expected under
the combination of reference case and incremental releasea.

The 100-year environmental dose commitment’ to the U.S. population “beyond
kilometers from SBP from triti”m, carbon-14, krypton-85, and iodine-129 was
calculated as described for the direct discharge of cOOling Water to steel
Creek. The s“m of the doses to the total body from first- and tenth-year

nperation is about 25 and 49 person-rem. resDectivelv: an additional 1.7

80

person-rem to the thyroid wili result f~om i~dine-12~” releasea during first- or
tenth-year operation.

The radiation-induced health effects that might b cauaed in the U.S.
population by the first-year Operation of L-Reactor and its suDDOrt facilities
are estimated to be abou~ l).003 premature cancer death and O.0b6
disorder; during the tenth year of operation, the induced health
be about 0.006 premature cancer death and 0.01 genetic disorder.
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5.2 CUMULATIVE IMPACTS

This section describes the cumulative impacts of L-Reactor operation when
taken in conjunction with the effects from its other SRP facilities and from
msjor facilities near the Savannah River Plant . The n!ajorSRP facilities
include the operating facilities, the Fuel Materiale Facility, and the Defense
Waste Processing Facility. Major facilities near the Savannah River Plant
include the Vogtle Nuclear Power Plant in Burke County, Georgia, the Urquhart
Steam Station at Beech Island, South Carolina, and the Chem-Nuclear Systems,
Inc., plant near the site boundary.

5.2.1 Socioeconomic

Given the amsll number of potential immigrating workers aaaociated with the
resumption of L-Reactor operation, potential cumulative socioeconomic impacts
depend heavily on the workforce requirements and the schedules of other projects

at cnd near the Savannah River Plant. These projects include the Georgia Power
Company’s Alvin W. Vogtle Nuclear Power Plant in Burke County, Georgia; capital
improvements projects at the Savannah River Plant; the Fuel Materials Facility
(FMF) at the Savannah River Plant, which will convert enriched uranium into
naval nuclear propulsion fuel form; and the Defense Waste Processing Facility
(DWPF), which will immobilize SRP high-level wastes.

The craft construction workforce at the Vogtle Nuclear Power Plant cur-
rently ia about 6700 and is expected to decline in 1984, coinciding with the
buildup of the construction workforce for the FMF. After 1983, the SRP con-
struction labor force is expected to increase due to capital improvements snd
FMF and DWPF construction. Based on the latest forecast of construction activ-

ities, the SRP labor force ia expected to increase by 2800 persons by the end of
tha third quarter of 1984.

Assuming that modeling results of a DWPF scenario--reference immobilization

alternative, with the Vogtle project having a peak workforce in 1985 (DOE,
1982a)--are applicable to the cumulative construction worker increase at the

Savannah River Plant, about 735 total workers (including overhead personnel ) are
expected to relocate in the six-county area.

In addition to these 735 construction-related personnel, about 80 L-Reactor

support personnel (L-Reactor plus incremental ) are expected to relocate in the
six-county area by the end of 1984. Thus, the cumulative workforce that might

relocate into the six-county area is 815. Table 5-16 lists the projected

distribution pattern of the cumulative labor force increase at the Savannah
River Plant and summarizes potential socioeconomic impacts.

The cumulative SRP construction and operational work force increase by the
end of 1984 is not expected to have major impacts in the six-county area. The

potential relocating workforce and ite associated population is expected to
account for less than 1 percent of the projected 1984 population of the area.
Minor impacts on housing, schools, and Other pblic services ad facilities
tight occur where existing or projected 1984 demands exceed current service
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capabilities; bowever, the demands placed on these services by the potential
relocating workers and their families will be relatively small in relation to
the total indigenous demand.

The greatest effects associated with the multiple projects at the Savannah
River Plant will be on the economy of the region. As listed in Table 5-17 these
projects are anticipated to provide a total of about 4750 direct and indirect
job opportunities and $40 million in additional direct and indirect annual
income based on an estimated $235 million in direct payroll and overbead expen-
ditures. These benefits, however, will b offset partially by local and state
government expenditures to serve the relocating construction and operational
workers.

Table 5-17. Cumulative SRP economic impact analyais , end
of third quarter 1986

Categories of cost and employment 1986

Employment
Direct employment 2880
Indirect employment 1875

Income and expenditures
Additional direct income (current $ millions) 21
Indirect income (current $ millions) 19
Local expenditures on materials and

services (current $ mfllion ) 57

5.2.2 Surface-water usage

At the Savannah River Plant, the Savannah River supplies water for cooling
two production reactors , makeup water for Par Pond (the source of cooling water
for P-Reactor ), and for use in the coal-fired power plants. For the 3-year

period from 1974 to 1976, the withdrawal of water from the river by the Savannah
River Plant averaged 20.5 cubic meters per second. This withdrawal represented

about 7 percent of the river flow past the Savannah River Plant. The maximum

usage during the 3-year period was about 26 cubic meters per second. Essen-

tially all water withdrawn from the river is returned to the river (Du Pent,
1981). Based on Neill and Babcock (1971), the estimated consumptive water use

will be 0.85 cubic wter per second each for C-, K-, and L-Reactors and about EL-2

1.25 cubic meters per second on tbe average for P-Reactor.

When L-Reactor operation is resumed (reference case) water withdrawal from

the river will be increased by about 11 cubic meters per second and the total
withdrawal rate for the Savannah River Plant will be about 37 cubic meters per

second. Under 7-day, 10-year, low-flow conditions (159 cubic meters per second;
Section 3.4. l), the Savannah River Plant will withdraw about 23 percent of the

5-39



4W-1
3T-7
)A-8
~N-2

river flow; under average flow conditions, the Savannah River Plant would with-
draw about 13 percent for all ita operations.

Two neighboring facilities will also use Savannah River water for cooling.
The South Carolina Electric and Gaa Company’s Urquhart Steam Station, located
above the SHY, uses about 7.4 cubic meters per second as once-through cooling
water. The Vogtle Nuclear Power Plant, near Hancock Landing, Georgia, ia’now

under construction. When completed, it will uae a few cubic meters of river

water per second as make-up water for its cooling towers.

5 .2.3 Ground-water usage

Two new facilities are under construction at SRP, the Defenae Waste
Processing Facility (DWPF) and the Naval Reactor Fuel Materials Facility (F~ ).
The DWPF site, adjoining H-Area to the north, has been cleared and preliminary
earthwork completed. Actual construction of the FMF, located in F-Area, has

begun.

Current (December 1983) projections of the groundwater requirements for

the DWPF and FMP are less than 0.75 cubic meter per minute for the DWPF and 0.2
cubic meter per minute for the ~. The FMF probably would draw its water from
the existing F-Area well field. A6 many as two wells producing from the Tus-
caloosa Formation are currently planned for the DWPF, each well with a capacity
of about 3.78 cubic meters per minute. The expected drawdown from these planned
wells (about 2 to 3 inters near the center of the cone of depression) would in-

crease the drawdown in F-, H-, and M-Areas. Beneath the seepage baains in these
areas, the incremental drawdowns from withdrawal for the DWPF and FMP are cal-
culated to be 0.5, 0.7, and 0.2 meters, respectively. The resultant upward head
differential between the Tuscaloosa and the Congaree Formtions will decrease
accordingly beneath the F-Area basins and will becom increasingly downward
beneath the other basins in H- and M-Areas (see Table 5-7).

The cumulative ground-water consumption from the Tuscaloosa ia estimcted to

be 0.95 cubic meter per minute. Thus, the total SRP consumption will be about
26.4 cubic inters per tinute, including all L-Reactor-related and cumulative
usage. This projected usage representa an 1l-percent increase over the 1982 SHY
withdrawal from the TUSCalOOSa of 23.13cubic ~ter~ per ~nute, b“t a alight de-

creaae from the 1983 withdrawal rate of 27.0 cubic meters per minute (see Table
F-10) . Computer modeling (Marine and Routt, 1975) indicates that the ground-
water flux in the aquifer is about 110 cubic meters per minute throughout a
study area including SRP and nearby users (Figures F-25 and F-31) . The current
ground-water flux through this study area is estimated conservatively to be 51
cubic meters per tin”te , which 1S the lower bound estimate. This flux estimate
compares with a current, incremental, and cumulative withdrawal rate of about
37.9 cubic Uters per udnute “ithin the study area (11.5 for offsite users +
26.4 for SRP, including L-Area use,
lative uae;

Support facility incremental use, and CUMU-
see Section 5.1.1.4 for a discussion of incremental ground-water

withdrawal ). The total SW projected pumpage rate from the Tuscaloosa Aquifer
of about 26.4 cubic inters per minute compares with 37.8 cubic meters per
minute, which Siple (1967) concluded could be pumped at the SRP with no adverse
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effects on the pumping capabilities of existing 1960 wells, particularly addi-
tional wells if spaced to minimize interference between wells. In 1960, SRP
pumpage from the Tuacalooaa was about 18.9 cubic wtera per tinute . Cumulative
impacta on offsite water levels are expected to bs small (Table 5-8), about O.4
meter at Jackaon and at tbe site bnundary opposite the A-Area. As shown In
Table 5-8, the cumulative drawdowns resulting from pumping at SRP are not AW-1 ,
expected to Increaae in relation to the incremental drawdowns. This is because
the additional pumping for the Ff4Fand the DWPF will be from locations that are

BT-7,
DA-8 ,

large distancea from the nsarest site boundary relative to the pumping rate
(Siple, 1967).

EN-24

The withdrawal of ground water from the Tuscaloosa Aquifer in support of

current and projected SRP operation is not expected to affect either the quality
of water or the offsite water levels in the aquifer.

At the recommendation of tha U.S. Army Corps of Engineera, a foundation
grouting operation was conducted at the Savannah River Plant to improve subsur-
face conditions (COE, 1952a,b). Operating experience at SRP over the past 30

years has demonstrated that subsidence is not a problem. Available leveling
data in the vicinity of SRP do not indicate subsidence (DOE, 1982b). Based on
anticipated needa ovar the next few yeara, subsidence from withdrawal of ground
water from the Tuscaloosa Formation is not expected to affect operations at SRP.

5.2.4 Thermal discharge

5.2.4.1 Wetlands

Between 1950 and 1970. palustrine vegetated wetlands experienced a net loss
of 11 million acres in the conterminous United Statea (Frayer et al., 1983).
The overall net loss was due primarily to agriculture, and consisted of 6 mil-

lion acrea (55 percent) of forested wetland, 4.7 million acres (43 percent) of
emergent wetland, and 220 thousand acres (2 percent) of scrub/shrub wetland.
Approximately 11.4 percent and 10.1 percent of the total land area of the States
of South Carolina and Georgia, respectively, contain bottomland hardwood forests
(Clark and Benforado, 1981). The Savannah River watershed includes some 258,000
acres of wetlands dominated by bottomland hardwood forests ; of this total, South AY-4

Carolina containa 138,000 acres and Georgia has 120,000 acres . Between 1960 and
1975, South Carolina lost about 30,000 acres and Georgia lost 141,000 acres of
bottodand hardwood foreats.

The Savannah River Plant cnntains approximately 37,000 acres of wetlands
that include Carolina bays, old farm ponds, impoundments, canals, and riparian
habitats associated with creeks and the Savannah River. Cumulative impacts to
these wetlands from the Savannah River operationa have occurred primarily along
streams and in the Savannah River swamp.

Streams that flow through SRP are bnrdered by 24,607 acres of bottomland
hardwood forest (Figure 5-2). Five msjor streams drain the site and flnw to

the Savannah River (Table 5-18). Upper Three Runs Creek, which has the largest
watershed, is the only major stream on the SRP that has not received reactor
coolingwater discharges; it contains 9165 acrea of bottomland hardwood wetlands
onaite.
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Table 5-18. Distribution (acres ) of forested wetlands for the
principal streams of the SRFa

Current ly Current ly
thermally nonthermally

Stream impact ed impacted Total

Uppar Three Runs Creek o 9,165 9,165
Four Mile Creek 772 1,176 1,948
Pen Branch 626 1,885 2,511
Steel Creek o 3,073b 3,073
Lower Three Runs Creek o 5,574C 5,574
Otherd o 2,336 2,336

Total 1,398 23,209 24,607

aAdapted from Du Pent, 1983b.
bIncludea the formerly thermal area between L- and P-Reactora.

cIncludes the formerly thermal area just below Par Pond dam.
dotber bOttodand hardwood wetland areaa include areaa north Of

Par Pond (part of the former Lower Three Runs system), interior swamp
areas adjacent to the SRP river swamp, wetland SSW of A-Area, part of

the Salkabatcbie watershed, parta of Boggy Gut Creek waterahed, etc.

Currently, about 1400 acrea (7 percent) of wetlands associated with the
five principal stream corridors are thermally impacted due to SKY operationa
(Table 5-18). Restart of the L-Reactor (reference caae ) will impact an addi-

tional 420 to 580 acrea of wetlanda alo~ the Steel Creek corridor and 310 to
420 acres of wetlanda in the delta and swamp. The cumulative total acreage of TC

wetlands affected by all SRP operation ia approximately 2135 to 2415 acrea.

Four Mile Creek and Pen Branch currently receive thermal effluents from C-
CanalK-Reactora, respectively. About 772 acres of thermally impacted bottomland

hardwood border Four Mile Creek from C-Reactor to the Savannah River swamp
(Figure 5-1). The Four Mile Creek system contains 1948 acres of bottomland

hardwood, 40 percent of which occurs along the thermal portion of the stream.
Pen Branch haa leaa bottomland hardwood acreage affected by thermal effluents
(626 acres) and more total wetlanda (2511 acres). Most of the nnnthermal Pen
Branch ayatem wetlands (75 percent) occur above the confluence with Indian Grave
Branch.

Steel Creek and ita main tributary, Meyers Branch, have nure wetlands acres

(3073 ) and a more varied thermal discharge history than Pen Branch or Four Mile
Creek (Figure 5-2 ). Steel Creek received a wide range of thermal effluent quan-
tities from both P- and L-Reactora from 1954 to 1968. The bottomland hardwood

wetlanda formerly impacted by L- and P-Reactors have now partially recovered.
About 792 acres of bottomland hardwood exlat along the Steel Creek corridor
from L-Reactor to the swamp. Most of this area (16 percent of the Steel Creek

ayatem) waa alao previously affected by reactor diachargea and has partially
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recovered to a diverse ecological state. The planned restart of L-Reactor till
again impact most of thie floodplain corridor.

Lower Three Runs Creek has the second largest watershed. In 1958, the

headwatera of this stream were impounded to form Par Pond, a cooling reservoir
for R- and P-Reactors. From 1954 to 1958, thermal effluents from R-Reactor were

releaeed to Lower Three Runs Creek. Moat of the wetland impact areas have now

recovered or were inundated by Par Pond. Lower Three Runs Creek contains 5574

acres of bottomland and hardwond foreat balow the Par Pond dam and swamp forest
along the Savannah Wver.

The historic growth of the Steel Creek delta, as meaaured by computar

digitized aerial photographs taken from 1943 to 1982, show that thermal dis-
charges first affected the canopy between 1955 and 1956; this waa more than 1

year after both P- and L-Reactors began releasing hot water to Steel Creek.
Rapid vegetation kill and cannpy loss occurred at a rate of 50 acrea per year
from 1956 to 1961 when both reactors discharged to Stael Creek. Delta growth
slowed to about 3 acrea per year from 1961 to 1966, probably becauae P-Reactor
thermal effluenta were diverted to Par Pond in 1963. In 1966, the impact area
waa nearly maximum at 314 acrea (Table 5-19). When L-Reactor discontinued

operationa in 1968, the swamp canopy began to recover. From 1968 to 1982, about
40 acres of impact zone recovered and new canopy cover waa established. Partial
canopy recovery occurred in an additional 67 acraa of former tree kill.

Table 5-19. Steel Creek delta impacts
(acrea )a

Moderate Intense
Year effect b effectc

1951 0 0
1955 0 II
1956 180 0
1961 ““ 303 214
1966 307 235
1974 299 210
1982 280 184

aAdauted from Du Pent (1983b).
bInciudea

canopy losses .
clncludea

tion delta and

Savannah Rfver swamp

partial tn total tree

primari 1y the aedimenta-

total canopy remval.

The Savannah River floodplain between Augusta, Georgia (Mver Mile 195),
and Ebenezer Landing, Georgia (~ver ~le 45), containa approximately 130,000
acres of wetlands. The Savannah Rfver swamp provides approxi~tely 10,400 acres
Of paluatrine wetland habitat . It is seasonally separated from the watera of
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the Savannah River by a 3-meter-high natural levee (Smith et al., 1981) and
receives the wat era of several SRP atreama. In 1951, prior to the discharge of
thermal effluents, a closed canopy of second-growth forest extended over the
10,369-acre swamp (Sharitz et al., 1974). Following the release of heated
effluenta into the swamp via tributary streams, some treea died in about two-

thirda of the area (Figure 5-2).

Between 31O and 420 acrea of the Savannah River swamp will be impacted due
to the direct discharge of thermal effluent by the L-Reactor (reference case).

This range includes the total area of swamp that waa impacted by discharges
into Steel Creek during previous operation (Table 5-20) . Cumulative therml
impact
affect

to the swamp following the resumption of L-Reactor operations should
about half of the total swamp wetlands.

Table 5-20. Areal extent (acrea) of reactor-effluent effects on
the Savannah River swamp foreat bordering the
Savanmh Wver Planta

Intense Moderate Slight Total area
Delta region effect effect effect affected

Beaver Dam Creek 110 60 170
Four Mile Creek 70 45 115
Pen Branch 55 50 105
Steel Creek 245 130 375

Total 480 285 765
Total swamp 560 650 3450 4660

aAdapted from Sharitz et al. (1974) .

5.2.4.2 Savannah River

Both the Urquhart Steam Station at Beech Island and operations at the
Savannah River Plant discharge cooling-water effluent to the Savannah River from
South Carolina. In addition, the Alvin W. Vogtle Nuclear Power Plant, near
Hancock Landing, Georgia, wi11 discharge its coolirig-tower blowdown to the
river. Theee thermal discharges will be permitted by Georgia under the National
Pollutant Discharge Elimination System (NPDES).

As the result of water storage in Clarks Wll Reservoir above Augusta,
Georgia, and its mode of discharge, the temperature of the Savannah River is
aa much as 8“C klow the temperature that would occur in the sunnnertime if the
reservoir did not exist (Neill and Babcock, 1971). The temperature of the
river water generally increasea naturally as the water flows from Clarks Hill
Reservoir paat tbe Savannah River Plant. The South Carolina Electric and Gas
Company’ a Urquhart Steam Station, located above the Savannah River Plant, dis-
charges about 7.4 cubic retera per second of cooling-water effluent at tempera-
tures as high as 6°C above ambient river temperature. The thermal effluent
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raisea the temperature of the river by about 0.3°C on the average and by as nuch
as 0.5°C in the summer (Boswell, 1972).

At present, once-through cooling-water effluent Is discharged from the

Savannah River Plant via three atreams-–Beaver Dam Creek, Four mle Creek, and
Pen Branch/Steel Creek-–to the Savannah River. Beaver Dam Creek has the small-

est SRP thermal effluent, which originates about equally in D- and C-Areas. In
the future, SKP will also discharge thermal blowdown from the small cooling
towers servicing the Fuel Materiala Facility and the Defense Waste Processing
Facility will he small and will not impact the Savannah River.

The temperature at the mouth of Beaver Dam Creek typically ranges from
5.5°C to 11.1“C above the temperature of the Savannah Mver during the warmer
months (Du Pent, 1982a).

Four Mile Creek receives once-through cooling-water discharges from
C-Reactor. The temperatures of thermal effluent discharged from Four Mfle Creek
ranges from 16.7° to 19.4°C above Savannah River water temperatures during the

late spring and summer mnths (Du Pent, 1982a) .

Pen Branch receives once-through cooling-water effluent from K-Reactor.
This effluent is discharged to the Savannah River through the mouth of Steel
Creek. The temperature of the water released at about 15.6 cubic resters per
second from the mouth of Steel Creek typically is less than 5.6°C above the
water temperature of the river during spring and summer.
and L-Reactor (direct discharge) discharged via the mouth
creek-to-river delta-T averaged about 7.2°C during warmer
maximum of 14.7“C and the flow rate to the river averaged
meters per second (DOE, 1982a).

The thermal plumes in the Savannah River from Beaver

Creek, and Steel Creek will not interact with each other.

When both K-Reactor
of Steel Creek, the
rmnths and ranged to
about 27.4 cubic

Dam Creek. Four Mile
Analyses of upstream

a

and downstream water temperature data for the 1l-year period since L-Reactor was
placed on standby (1968 to 1978) suggest that, once in 10 years, a maximum in-
creaae of 1.6°C will occur in the Savannah Rfver (fully mfxed ) water temperature
resulting from SRP operation. With the addition of L-Reactor thermal effluent
(reference case), once in 10 years the mximum increase is projected to 6s about
2.3° to 2.4”C; it will probably occur in June, July, or August during periods of
low river flow. This increase was exceeded three times (3.2”c) from 1959 to
1963, when four SKY reactors discharged to the river , and once in 1966 (2.7”c)
when three reactors discharged to the river. In winter, the maximum increaae in
river water temperature fron the operation of three reactors will be about O.70
to 1.3°C, depending o“ flow conditions (Du Pent, 1982a) .

The Vogtle Nuclear Power Plant will use natural draft cooling towers to

dissipate the heat generated by the two reactor units. The heated cooling-tower
blowdown will be discharged to the Savannah Rfver at temperatures below 33°C
(Georgia Power Company, 1973). Because the blowdown will be from a single-point
discharge pipe at ~v~= mle 150.7 at a rate of only a few cubic inters per
second, it is expected that the contribution of heat to the river by the Vogtle
Plant will be very small compared to the contribution from C-Reactor via the
mouth of Four Mile Creek. No thermal blockage of the Savannah River by the
interaction of the VOgtle Plant and Four Mfle Creek plumes is anticipated. The
plums from Vogtle Plant operations will dissipate quickly. Calculations show
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that a plums-river delta-T of 1“C till extend only about 100 meters downriver

from the diffuaer and the 2.8°c plums-river delta-T will extend leaa than 20
mstera downriver and approximately 30 meters across the 105-meter-wide river

(Georgia Power Company, 1973 ). Thus, the Vogtle plume will have dissipated
before reaching tbe pluuia from Four Mile Creek at River Mile 150.4.

In conclusion, a zone of passage for anadromous fish and other aquatic
organiama will exist in the Savannah River from Steel Creek to Beech Island.
Thermal blockage till not occur.

5.2.5 Fiaheriea

5.2.5.1 Thermal effects

The direct discharge of heated effluent from L-Reactor (reference case)
will eliminate most fish from the Steel Creek corridor and from much of the

Steel Creek delta. Access to the flood-plain wamp for fish via the muth of
the creek will bs blocked. Accordingly, spawning in Steel Creek by anadromous
apeciee will be eliudnated. In addition, because access to tbe wetland areas
near Boggy Gut Creek will bs restricted at times by tbe thermal plume, spawning
in these areas also tight & affected.

Heated effluenta from C- and K-Reactors and the D-Area powerhouse are dis-
charged currently into Four Mile Creek, and Pen Branch, and Beaver Dam Creek,
respectively, rendering these areaa unsuitable for spawning by anadromous fishes
under normal river flow conditions. Accordingly, direct discharge (reference
case) will increase the area of streams and wetlands from which spawning will k
eliudnated. With the preferred alternative, fish access for spawning will be
limfted only in the Steel Creek corridor, not in the swamp. Studies in the area
have shown that suitable spawning habitat exists in other streama along the
Savannah River. In addition, the spawning of many anadromous species (e.g. ,
Awrican shad, striped baas) occurs primarily in the Savannah River itself
should not bs affected by the thermal discharge from L-Reactor.

Predictive mathematical models and prior experience wfth L-Reactor opera-
tion indicate that direct thermal discharges to the Savannah River from Steel
Creek (refsrence case) will not block the mvement of fish past the site in the
river. Because there will bs no interaction of the L-Reactor plums with that
from C-Reactor or from Vogtle Nuclear Power Plant, tbe cumulative impact from
these sources will be tinor.

5.2.5.2 Entrainment

Based on ichthyoplankton investigations conducted at the site (see Appendix
C), sn eetimsted 17.9 x 106 fish larvae and 18.1 x 106 fish eggs were entrained
by SRP cooling-water intakes during 1982. During 1983, these totals were 9.1 x

l@ eggs and 28.1 x 106 larvae. This represents about 13 percent of the ich-

thyoplankton passing the intake canals in the river during 1982, and 7.7 percent
in 1983. Under present operating conditions, the flow of cooling water with-
drawn from the river ia about 26 cubic meters per second. An additional flow of

TC
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about 11 cubic meters per second will be required by the L-Reactor. Entrainment
losses will increase proportionately. Table 4-1 sumrizes projections of cumu-
lative entrainment impacts bssed on atudiea conducted in 1977, 1982, and 1983.

The estimated cumulative percentage of fish eggs and larvae paasing the

Savannah River Plant in the river that will be lost to entrainment by the com-
bined operation of C-, K-, and L-Reactors is about 19 percent.

5.2.5.3 Impingement

Tbe result a of the wat recent impingement studies conducted at the lG, 3G,
and 5G pumphouses indicate that, under present operating conditions, an average
of about 37 fish are impinged each day for an annual total of 13,505 individ-
uala. The highest daily rates occur during periods of high river-water levels

when as many as 540 fish have been impinged. The restart of L-Reactor will
result in the impinge~nt of an estimsted 16 additional flab per day or 5840 per
year. Wring periods of high water, the cumulative tot al impinged could reach

about 104 fish per day, 31 of which would be due to L-Reactor operations.

Surveys of the recreational fishery in the freshwater portions of the
Savannah River indicate that the species caught in greatest numbers by anglers
are bream, catfish, and crappie. These species comprise about 37 percent nf the
total number of fish collected during the impingement studies. Using these
data, estimatea can be mcde of tbe numbers of these recreationally important
fish that would be lost annually due to impingement. Table 5-21 aummsrizea
these estimates.

Another important sport fish is the largemouth basa. It is the second-most
sought-after freshwater species in the Savannah River. However, it is not often
caught and, therefore, does not ra~ highly in the catch statistics. Largemo”th
basa are impinged at SKY only rarely, comprising 0.3 percent of the total fish

collected (i.e. , 2 individuals out of 684 total). The projection of annual
losses under present operating conditions 1S 14 fish. The cumulative impinge-
ment loss once L-Reactor is operating would be about 21 individuals per year.

Table 5-21. Numbers of fish that would be lost annually due to

impingement under average river flow conditions

Percentage of Loss under Cumulative 10sa
total number of present operating with L-Reactor

Species fish impinged conditions operational

Bream 25.0 1204 1734
Catfish 4.8 231 333
Crappie 7.3 352 506
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5.2.6 Radiological effects

Nuclear facilities within an 80-kilometer radius of the L-Reactor include
other currently operating Savannah River Plant facilities, the Alvin W. Vogtle
Nuclear Power Plant (under construction), the Barnwel 1 Nuclear Fuel Plant (not
now expected to operate), and the Chem-Nuclear Services, Inc. low-level radio-
active disposal site. The existing and planned operationa of these facilities
were reviewed to determine the potential cumulative radiological effects of all
the facilities operating together.

Facilities currently operating at the Savannah River Plant include three
production reactors, two chamical separation areaa, a fuel fabrication
facility, waste management facilities , and other support facilities. Future
projects include construction and operation of a Fuel Material Facility (FMF),
to produce fuel forms for the naval reactor program, and the Defense Waste
Proceaaing Facility (DwPF), to be used to immobilize high-level radioactive
wastea currently stored in tanks at the Savannah River Plant . The FMF and DWPF

are not expected to beco~ operational until che latter half of the 1980s and
will have no radiological impact during initial startup of the L-Reactor.

The Alvin W. Vogtle Nuclear Power Plant is being constructed by the Georgia

Power Company about 15 kilometers southwest from the L-Reactor. when completed, ITC
this plant will have two light-water-cooled power reactors. The Vogtle Power

Plant is not expected to reach full operation until the latter part of the 1980s
and also will have no radiological impact during the initial startup of
L-Reactor.

The Barnwe 11 Nuclear Fuel Plant is located approximately 19 kilometers

northeast of L-Reactor. The owners of this facility, Allied-General Nuclear
Services, have announced that they do not plan to operate this plant. The nor-
mal operation of the Chem-Nuclear Services, Inc. low-level radioactive disposal
site doee not entail discharges of low-level radioactive material to surface
waters or the atmosphere.

The cumulative offsite radiation dose, therefore, is the sum of the doses

from L-Reactor and its support facilities, current SRP operation with three re-
actors, the planned Fual Materials Facility and Defense Waste Processing Facil-
ity at SRF, and the Vogtle Nuclear Power Plane. The total-body doses to the

maximally exposed offsite individual and to the population are sununarized in
Table 5-22 for the reference-case operation of L-Reactor. (Refer to Section

4.1.2.5. ) The m?iximum individual dose is conservative because the defined “com-
posite” individual would have to be a permanent resident of several different
locations to receive the dose. The doaea shown are for the tenth year of

L-Reactor operation when it is expected that all described facilities will be
operation and when radioactive releases from L-Reactor will have reached an
equilibrium maximum.
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Table 5-22. Cumulative total-body doses from L-Reactor operation
and other nearby nuclear facilitieaa (reference caae)

Atmospheric Liquid
Source of exposure releases releases Total

MAXIMUM INDIVIDUAL ADULT DOSE (millirem per year)

CS-137 and CO-6(I redistribution
from Steel Creek -- 0.31

L-Reactor and support facilities 0.23 0.14
Savannah River Plant - current

operations 0.81
TE[

0.43
Fuel Mxterials Facility - SRPb 0.000063 --

I)efenae Waste Processing
Facility - SRP 0.0047 0.0077

Vogtle Nuclear

Total

)A-451

Power Plant 0.0060 1.6

1.1 2.5

REGIONW PoPuWTION DOSEc (person-rem per year)

Cs-137 and CO-60 redistribution

from Steel Creek -- 0.87
L-Reactor and support facilities 16 19
Savannah River Plant - current

operations 80 40
Fuel Materials Facility - SRPb 0.0026 —

Defense Waste Processing
Facility - SRP 0.23 1.2

Vogtle Nuclear Power Plant 0.024 7.8

Total 96 69

0.31
0.37

1.2
0.000063

0.012
1.6

3.5

0.87
35

120
0.0026

1.4
7.8

165

aDuring tenth year of L-Reactor operation.
bAdopted from DOE, 1982b.

cIncludes dosea from water consumed at Beau fort-Jasper and Port
Wentworth.

The composite maximum individual dOse of 3.5 ~llirem for the ref~rence
case is 26 times less than the average dose of 93 millirem (Du Pent , 1982b) re-
ceived by an individual living near the SRp site from natural radiation. The
composite population dose of 165 person-rem is about O.15 percent of the expo-

TC
sure of about 109,000 person-rem to the population living within 80 kilometers

Of the Savannah River plant and the Bea”fOrt-Jasper and port Went~Orth
drinking-water population from natural radiation sources.

Table 5-23 lists estimated concent rations of radionuclides in the air,
milk, and drinking water resulting from routine releases from L-Reactor, total
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SRP, and other planned

erence case.

5.2.7 Health effects

nuclear facilities in the vicinity of SRP for the ref-

The potential radiation-induced health effect for the reference case calcu-
lated from the operation of L-Reactor and other nuclear facilities within an
80-kilometer radius (from atmospheric and liquid releases of radioactive mate-
rials and redistribution of cobalt-60 and cesium-137 from Steel Creek and down-
stream water consumption) were calculated by multiplying the regional population
doses (from Table 5-23) by the following risk estimators: 120 cancers and 257 CT-1
genetic effects per 1,000,000 person-rem exposure. The projected cumulative
health effects that might eventually occur as a result of the operation of
L-Reactor and other nearby nuclear facilities include a maximum of 0.02 excess

cancer fatality and 0.04 genetic disorder in the tenth year of operations.

5.2.8 Preferred alternatives*

This section describes the cumulative impacts of L-Reactor operation with
the preferred alternatives, taken in conjunction with the effects from other SRP
facilities and from major facilities near SRP.

5.2.8.1 Socioeconomic

The SRP construction labor force is expected to increase by about 2800
persona after 1983 due to capital improvements and the construction of the Fuel
Materials Facility (FMF) and the Defense Waste processing Facility (DWpF). The
DWPF site, adjoining H-Area to the north, has been cleared and preliminary
earthwork has bsen completed. Actual construct ion of the FMF, located in

F-Area, has begun. In addition, construction labor force requirewnts for the
1000-acre cooling lake are estimated to b about 550 persona. Approximately
one-fourth of the total increaae of the SRP construction labor force, or about
800 workers, are expected to relocate into the six-county area. In addition,

about 80 L-Reactor support personnel are expected to relocate into the six-
county area by the end Of 1984.

The cumulative SRP construction and operational work force Increase by the

end of 1984 is not expected to have major impacts in the six-county area and
will be only slightly higher than cumulative impacts for the restart of
L-Reactor with direct discharge (Section 5.2. l). Economic benefits will also

be higher due to the temporary increase in construction employment for the
cooling lake.

*Because this section is new, vertical change bars are not necessary.
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5.2.8.2 Surface-water usage

At the Savannah River Plant, the Savannah River supplies water for cooling
two production reactora, makeup water for Par Pond (the source of cooling water
for P-Reactor), and for uae in the coal-fired power plants. For the 3-year
period from 1974 to 1976, tha mximum withdrawal rate was 26 cubic meters per

second. When L-Reactor operation reaumea, water withdrawal from the river will
increase by about 11 cubic meters per second; the total withdrawal rate for the
Plant will be about 37 cubic inters per second. Under 7-day, 10-year, low-flow
conditions (159 cubic meters per second; Section 3.4.1 ), the Savannah River
Plant will withdraw about 23 percent of the river flow; under average flow

conditions, the Plant will withdraw about 13 percent for all its operation.

Essentially all water withdrawn from the river is returned to the river.
The estimated consumption of water will k about 1.25 cubic meters par second
for L-Reactor (Neill and Babcock, 1971). This compares with a conaumptinn of
about 1.25 cubic ~ters per second for Par Pond; the consumption for C- and
K-Reactors is about 0.85 cubic meter per second each.

Two neighboring facilities will alao uae Savannah River water for cooling.
The South Carolina Electric and Gas Companyta Urquhart Steam Station, located
above the SKY, uses about 7.4 cubic meters per second as once-through cooling
water. The Vogt le Nuclear Power Plant, near Hancock Landing, Georgia, is now
under construction. When completed, it will uae a faw cubic meters of river
water per second as mkeup water for ita cooling towers.

5.2.8.3 Ground-water use

Current projections of ground-water requirements are less than 0.75 cubic
meter per minute for the DWPF and 0.2 cubic meter per ❑inute for the FMF. The

upward head differential between the Tuscaloosa and Congaree Formtio”a will
decrease beneath tbe F–Area basins and will become increasingly downward beneath
tha other hasina in H- and M-Areas (see Table 5-7) as the result of this
increaaed pumping.

The cumulative ground-water consumption from the Tuscaloosa as tbe result
of SKY operations ia estimated to M 0.95 cubic inter per minute. Thus, the

total SKY consumption will be about 26.4 cubic meters per minute, including all
L-Reactor-related and cumulative usage. This projected usage represents an

1l-percent Increase over the 1982 SRP withdrawal from the Tuscaloosa of 23.8
cubic inters per tinute, but a slight decrease frOm the 1983 withdrawal rate Of
27.0 cubic meters per tinute (ace Table F-10). Cumulative impacts on offsite

water levels are expected to he small (Table 5-8), about 0.4 meter at Jackaon
and at the site boundary opposite the A-Area. As show in Table 5-8, the cumu-

lative drawdowna resulting from pumping at SRP are not expected to increaae in
relation to the incremental drawdowna. This is becauae the additional pumping

for the FMF and the DWPF will be from lncationa that are long distances frnm the
nearest site boundary relative to the pumping rate (Siple, 1967).

Operating experience at the SRP over the paat 30 yeara haa demonstrated
that aubaidence is not a problem. Available leveling data in the vicinity of
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SRP do not indicate subsidence (DOE, 1982b) . Based on anticipated needa over
the next few years, subsidence from the withdrawal of ground water from the
Tuscaloosa Formation is not expected to affect operations at SRP.

5.2.8.4 Thermal discharge

Wetlands

Steel Creek and its main tributary, Meyers Branch, have mre wetlands acres
(3073) and a more varied thermal discharge history than Pen Branch or Four Mile

Greek. Steel Creek received a wide range of thermal effluent quantities from

both P- and L-Keactors from 1954 to 1968. The bottomland hardwood wetlands that

were affected during those years have partially recovered. About 790 acres of

bottomland hardwood exist along the Steel Creek corridor from L-Reactor to the
swamp. Most of this area (16 percent of the Steel Creek system) was also
previously affected by reactor discharge and has partially recovered to a
diverse ecological state. The planned restart of L-Keactor will produce renewed

adverse impacts on most of this floodplain corridor.

Currently, about 14(JIJacres (7 percent) of wetlands associated with the
five principal SltPstream corridors receive thermal impacts due co SRP opera-
tions (Table 5-18). The restart of L-Keactor wi11 impact an additional 520 to
b80 acres of wetlanda and 775 acres of uplands. The cumulative total acreage of
wetlands along streams affected by all SKY operations (including L-Reactor) is

approximately 2135 to 2415 acres.

The Savannah River floodplain between Augusta, Georgia (River Mle 195),
and tibenezer Landing, Georgia (Kiver Mile 45), contains approximately 130,000
acres of wetlanda . The Savannah Rfver swamp provides approximately 10,400 acrea

of PalUStrine wetland habitat; it is seasonally separated from the waters of the
Savannah River by a 3-meter-high natural levee (Sndth et al. , 1981) and receives
the waters of several sw Streams. In 1951, before the discharge of any ther~l
effluents, a closed canopy of second-growth forest extended over the 10,369-acre
swamp (Sbaritz et al. , 1974). Following the release of heated effluents into
the swamp via tributary streams , some trees died in about two-thirds of the area
(Figure 5-2).

The historic growth of the Steel Creek delta in the Savannah River swamp,
as masured by computer digitization of aerial photographs taken from 1943 to
1982, shows that thermal discharge first affected the canopy between 1955 and
1956; this waa more than 1 year after both P- and L-Reactors began releasing hot
water to Steel Creek. In 196b, the impact area was nearly maximum at 314 acres
(Table 5-19). When L-Keactor discontinued operations in 1968, the swamp canopy
began to recover. From 1968 to 1982, about 4U acres of impact zone recovered
and new canopy COVer was e~tablished. Partial canopy recovery occurred in an
additional 67 acres of former tree kill.

With the preferred cooling-water alternative, between 215 and 335 acrea of
the Savannah River swamp at and adjacent to the Steel Creek delta, respectively,
will be impacted by the flow caused by discharges from tbe cooling lake.
Cumulative thermal impacts to the swamp fallowing the resumption of L-Keactor

operation should affect about 40 percent of the total swamp wetlands at SRP.
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Savannah River

As the result of water storage in the Clarks Hi11 Reservoir above Augusta,
Georgia, and its mode of discharge, the temperature of the Savannah River is as
much as 8“c below the temperature that would occur in the summertime if the res-
ervoir did not exist (Neill and Babcock, 1971). The temperature of the river
water generally increases naturally as the water flows from Clarks Hill Reser-
voir past the Savannah River Plant. The Urquhart Steam Station above the Savan-
nah Wver Plant discharges about 7.4 cubic meters per second of cooling-water
effluent at temperatures as high as 6°c above ambient river temperature; this
effluent raises the temperature of the river by about O.3°C on the average and
by as much as 0.5°C in the summer (Boswell, 1972).

At present, once-through cooling-water effluent is discharged from the
Savannah River Plant via three streams--Beaver Dam Creek, Four Mile Creek, and
Pen Branch/Steel Creek--to the Savannah River. Beaver Dam Creek receives the
smalleat amount of thermal effluent , which originates about equally in D- and
C-Areas. In the future, SRP will also discharge thermal blowdown from the small
cooling towers servicing the Fuel Naterials Facility and the Defense Waste
Processing Facility; this will not affect the Savannah River.

Pen Branch receives once-through cooling-water effluent from K-Reactor.

This effluent is discharged to the Savannah River through the mouth of Steel
Creek. The temperature of the water released at about 15.6 cubic meters per
second from the mouth of Steel Creek typitally is less than 5.6°c above the
water temperature of the river during spring and summer. When both K-Reactor
and L-Reactor (preferred alternative ) discharge via the mouth of Steel Creek,
the temperature will be about 4“C, but the flow rate to the river wi11 average

about 27.4 cubic meters per second.

Analyses of upstream and downstream water temperature data for the n-year

period since L-Reactor was placed on standby (1968 to 1978) suggest that, once
In 10 years, a m?Iximum increase of 1.6°C resulting from SRP operations will
occur in the (fully mixed) water temperature of the Savannah River. With the
addition of L-Reactor thermal effluent , the once-in-10-year nb?.ximumincrease ii
not projected to change. With the preferred cooling-water alternative, the

temperature at the mouth of Steel Creek contributed by L-Reactor will only be
within about 1‘C of ambient in the summer.

The Vogtle Nuclear Power Plant WI11 use natural-draft cooling towers to

dissipate the heat generated by its two reactor units. The heated cooling-tower
blowdown will & discharged to the Savannah River at temperatures below 33”c
(Georgia Power Company, 1973). The contribution of heat to the river by the

Vogtle Plant wi11 be very small compared to the centribution from C-Reactor via
the mouth of Four Nile Creek. No thermal blockage of the Savannah River by any

interaction of the Vogtle Plant and Four Mile Creek plumes is anticipated.

In conclusion, a zone of passage for anadromous fish and other aquatic

organisms wi11 exist in the Savannah River from Steel Creek to Beech Island.
Thermal blockage wi11 not occur.
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5.2.8.5 Fisheries

The preferred alternative (a 1000-acre lake) would not pose any adverse
thermal impacts to fishes in the delta area or at the mouth of Steel creek
during spring or summer nmnths, because the temperatures would be 1“C to 3°C

above ambient. Warmer conditions during the winter months from Road A tO the
mouth of Steel Creek (7°C to 9°C above ambient) could concentrate fish “ear the
mouth of the creek. This alternative would not adversely affect access and

spawning of rlverine and anadromous fishes in the Savannah River SWamp bIOW the
Steel Creek delta.

Currently, heated effluents from C- and K-Reactora and the D-Area power-
house are discharged into Four Mile Creek, Pen Branch, and Beaver Dam Creek, re_
spectively, rendering these areas unsuitable for spawning by anadromous fishes
under normal river flow conditions. With the preferred alternative, fish ac-
cesa for spawning will be litited only in the Steel Creek corridOr, not in the
swamp. Studies in the area have shown that suitable spawning habitat exists in
other streams along the Savannah River. In addition, the spawning of many anad-
romous species (e.g. , American shad, striped bass) occurs primarily in the
Savannah River itself and will not be affected by the thermal discharge from
L-Reactor. Thermal effluent from L-Reactor will not block the mvement of fish

past the Plant in the river.

Because there will be no interaction of the L-Reactor plum with that from
C-Reactor or from Vogtle Nuclear Power Plant, the cumulative impact from these
sources will be negligible.

5.2.8.6 Entrainment

Based on ichthyoplankton investigations conducted at the site (see Appendix
C), an estimated 17.9 x 106 fish Iarvae and 18.1 x 106 fish eggs were en-
trained by SRP cooling-water intakea during 1982. During 1983, these totals
were 9.I x 106 eggs and 28.1 x 106 larvae. This represents about 13 percent
of. the ich thyoplankton passing. the intake canals in the river during 1982, and

7.7 percent in 1983. Under present operating conditions, the flow of COOliIIg
water withdrawn from the river is about 26 cubic inters per second. An addi-
tional flow of about 11 cubic meters per second will bs required by the
L-Reactor. Entrainment losses will increase proportionately. Table 4-1 summa-
rize projections of C“m”lati”e e*tr~inment imp~ct~ based O* st”die~ cOnd”cted
in 1977, 1982, and 1983.

The estimated cumulative percentage of fish eggs and larvae paasing the
Savannah River Plant in the river that will be lost to entrainment by the
combined operation of C-, K-, and L-Reactors iS about 19 percent.

5.2.8.7 Impingement

The results of the ~~t recent impingement ~t”dies cOnd”cted at the lG, 3G,
and 5G pumphouaes indicate that, under present operating conditions, an average
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of about 37 fish are impinged each day for an annual total of 13,505 individ-

uals. The highest daily rates occur during periods of high river-water levels
when as many as 540 fish have been impinged. The restart of L-Reactor will re-
sult in the impingement of an estimated 16 additional fish per day or 5840 per
year. During periods of high water, the cumulative total impinged could reach
about 104 fish per day, 31 of which would be due to L-Reactor operations.

Surveys of the recreational fishery in the freshwater portions of the
Savannah River indicate that the species caught in greatest numbers by anglera
are bream, catfish, and crappie. These species comprise about 37 percent of the
total number of fish collected during the impingement studies. Using these
data, estimates can be made of the numbers of these recreationally important
fish that would be lost annually due to impingement. Table 5-21 summarizes
these eatimatea.

Another important sport fish is the largemouth bass. It is the second-most
sought-after freshwater species in the Savannah River. However, it is not often
caught and, therefore, does not rank highly in the catch statistics. Largemouth

bass are impinged at SRP only rarely, comprising 0.3 percent of the total fish
collected (i.e. , 2 individuals out of 684 total). The projection of annual
losses under present operating conditions is 14 fish. The cumulative impinge-
ment leas once L-Reactor is operating would be about 21 individuals per year.

5.2.8.8 Radiological effects

Nuclear facilities within an 80-kilometer radius of the L-Reactor include
other currently operating Savannah River Plant facili ties, the Alvin W. Vogtle
Nuclear Power Plant (under construction), the Barnwell Nuclear Fuel Plant (not
now expected to operate), and the Chem-Nuclear Services, Inc. , low-level radio-
active disposal site. The existing and planned operations of these facilities’
were reviewed to determine the potential cumulative radiological effects of all
the facilities operating together.

Facilities currently operating at the Savannah River Plant include three

product ion reactors, two chemical separations areas, a fuel fabrication facil-

ity, waste mnagement facilities, and other support facilities. Future projects

include the construction and operation of the FMF to produce fuel forms for the
naval reactor program, and the DWPF to immobilize high-level radioactive wastes

currently stored in tanka at the Plant. The FMF and DWPF are not expected to

become operational until the latter half of the 1980s; they will ha~ no radio-
logical impact during the initial startup of L-Reactor.

The cumulative offsite radiation dose is the sum of the doses from

L-Reactor (under the preferred alternatives) and its support facilities, cur-
rent SRP operation with three reactors, the planned Fuel Materials Facility and

Defense Waste Processing Facility, and the Vogtle Nuclear Power Plant. The

total-body doses to the n!aximally exposed offsite individual and to the popula-
tion are summarized in Table 5-24 (compare with Table 5-22) for the operation of
L-Reactor with the preferred cooling-water and disassembly-basin purge water
alternatives. The maximum individual dose is conservative because the defined
“composite” individual would have to be a permanent resident of several differ-

ent locations to receive the dose. The dosea shown are for the tenth year of
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L-Reactor operation, when all described facilities are expected to be in opera-

tion and when radioactive releases from L-Reactor will have reached an equilib-
rium mximum.

The composite ~ximum individual dose of 3.5 millirem for operation with
the preferred alternatives is 27 times less than the average dose of 93 millirem
(Du Pent, 1982b) received by an individual living near the site from natural
radiation. The composite population dose of 163 person-rem is about O.15

percent of the exposure of about 109,000 person-rem from natural radiation
sources to the population living within 80 kilometers of the Savannah River
Plant and the Beau fort-Jasper and Port Wentworth drinking-water populations.

The potential radiation-induced health effects calculated from the opera-
tion of L-Reactor and other nuclear facilities within an 80-kilometer radius
(from atmospheric and liquid releases of radioactive mteriala and redistribu-
tion of cobalt-60 and cesium-137 from Steel Creek and downstream water consump-
tion) were calculated by multiplying the regional population doses (from Table
5-24) by the following risk estimators: 120 cancers and 257 genetic effects per
1,000,000 person-rem exposure. The projected health effects for operation with
the preferred alternatives are a maximum of 0.02 excess cancer fatality from
tenth-year operations and 0.04 genetic disorder in the tenth year of L-Reactor
operation.

5.3 INCREMENTAL IMPACTS OF THE NO-ACTION ALTERNATIVE

K-Area would supply steam to L-Area as It is king maintained in a standby
mode. K-Area would burn about 10 percent more coal and, consequently, the
discharge to tbe K-Area ash basin will increaae by about 10 percent over the
L-Reactor standby phase. Leachate from the ash basin will enter the shallow
ground-water system of the Barnwell Formation and mfgrate to Pen Branch.

The K-Area steam plant will use an additional 0.005 cubic inter of water
per second from the Savannah River and-an additional 0.002 cubic meter of ground
water per second from the Tuscaloosa Formation to supply L-Area with steam.

Maintaining L-Reactor in a standby mode will have little or no effect on
the operation of the SRP facilities (fuel fabrication, chemical separations,
waste mnageme”t, etc. ) that support the operating reactors.
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