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FOR8WORD

The purpose of this document is to summarize environmental
information which has been collected up to June 1983 since

publication of the previous Environmental Information Document
(DPST-81-241 ) in April 1982, and the L-Reactor Environmental
Assessment (DOE/EA-0195) in August 1982. Information presented

here will also be further updated in the L-Reactor Environmental
Impact Statement to be issued in the fall of 1983.

Of particular interest in the document is an updating of dose

estimates from lower cesium transport estimates from Steel Creek
and new SPCIrC.,fish consumption data for the Savannah River . The

results of the first six months of new fisheries surveys on the
Savannah River are also presented, plus an update of results from
the continuing stuaies by the Savannah River Ecology Laboratory

(SML) in the wetlanls of the Steel Creek area. Future monitoring
and mitigation pla-ns sre briefly sumarized. Finally, the various

permitting requirements are discussed .
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1. EXECUTIVE SUMMARY

The resumption of the operation of L-Reactor is planned at the

Savannah River Plant (SKY) . Currently L Reactor is being upgraded
and renovated to bring it to the same operational status of C, K,
and P Reactors on SRP. Nearly all of tbe rciajorcapital projects
are nearing completion. ~is docment summarizes environmental
information which has been collected up to June 1983 since the
publication of the previous Environmental Information Documentl in
April 1982 and the L-Reactor Environmental Assessmentz in
August 1982. \

Of particular interest is an updating of dose estimates from
changes in uthodology of calculation, lower cesium transport
estimates from Steel Creek, and new aports fish consumption data
for the Savannah River. The results of the first six months of new
fisheries surveya on the Savannah River are also presented, plus an -
update of results from the continuing studies by the Savannah River
Ecology Laboratory (SRSL) in the wetlands of the Steel Creek area.
Future monitoring and mitigation plans associated with L-Reactor
restart are briefly s-arized. Finally the status of various

permit ting requirements are discussed.

1.1 Radiation Doses

1.1.1 Atmospheric Releaees

A reassessment of the potential radiation doses to people
living in the vicinity of the SRP from routine atmospheric releases
of radionuclides by L Reactor was made. The annual doses to the
hypothetical maximally exposed individual and the populat ion within
50 miles are calculated from the estimated average and maximum
annual releases. More realistic and less overestimative meteoro-
logical data and assumptions than in the Environmental Information
Document were used in calculating doses. Furthermore, the esti-
mated average and maximum release rates of the radionuclides are
calculated primarily from stacks except for several small ground-
level releases. In the previous asses sment,l all of the releases
were treated as being from ground level, which resulted in over-
estimation of the doses.

With respect to off site exposure due to reactivation of
L Reactor, the most important radionuclide is tritium (H-3) , which
will account for more than 70% of the total body doses via the

.,-
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intialation and ingest ion pathways. External exposure to noble

gases, especially Ar-41, will also be an important pathway. The

maximum annual total-body dose conunitment to the 50-mile population
is 16.5 man-rem per year of operation. ~is 16.5 man-rem compares

to 63,000 man-rem received by the s=e population from natural
background. Inhalation, ingestion, and external exposure to noble
gasesaccount for 44%, 40%, and 15% of this total-body dose rate;

radionuclides contributing more than 10% are tritfi (81%) and

Argon-41 (10.1%) .

me maximum individual average-annual dose rate to the total
body is O .41 millirem per year, 59% by ingestion, and 25% from
external exposure to noble gases; tritium (H-3) contributes 71% of
the dose rate. This O .41 millirem compares to 93 millirem received

by an individual near SRP from natural background.

1.1.2 Liquid Releasea

During routine operations, radioactive materials will be
discharged in liquid effluenta from L Area and its support facili-
ties. Tke principal radionuclide releaaed will be tritium. In
addition, a small amount of CS-137 and CO-60 will be remobilized
from Steel Creek to the Savannah River and downstream water users.

The maximum individual dose from roqtine releases is calculated at
0.12 mrem, primarily from tritium. The population dose is esti-

mated at 2.06 man-rem.

Combined cesium-137 and cobalt-60 remobilization from Steel
Creek will result in an estimated maximum individual dose of
3.48 mrem during the first year, primarily from the fish pathway,
decreasing during subsequent yeara. me calculated population dose
is estimated to be about 9.13 man-rem the first year, again primar-
ily due to the fish pathway. These estimated doses are slightly
less than previously calculated for the L-EID.l

1.2 Wetlanda - Flora and Fauna

1 .2.1 Wetlands

NASA Landsat data was used to estimate the acres of wetlands
along the Savannah River floodplain and on the SRP. There are

approximately 130,000 acres of wetlands in the 179,400 acres of
Savannah River floodplain between Au~usta. GA (River Mile 195) and
Ebenezer Landing, GA= (River Mile 45): l’hbEnvironmental Asseas~ent2
(EA) estimated 39,000 acrea of wetlanda for SW and the Landsat
data analysis estimated 39,870. The EA estimated that the impacted
area in the Steel Creek corridor would be 580 acrea. The Landsat
data estimated that 792 acres of bottomland hardwood exists along
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TheEnvironmental Information Document

(EID) estimated the impact area as 725 acres along the corridor.
I The EID estimated about 285 acres in the Steel Creek delta and the
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EA reported 420 acres in the delta. Remote sensing data give the
maximum impact area as 307 acres in 1966. The combined total
expected impact area in the Steel Creek corridor and delta of about

1000 acres is approximately 2.5 percent of the total SRY wetlands.

Examination of past aerial photography of the Steel Creek
delta indicates that successional revegetation of the delta is
continuing. Willow shrub and a low forest community haa overgrown
much of the upper part of the Steel Creek delta.

1.2.2 Waterfowl

The SRP Savannah River Swamp contains a wide variety of
habitat types and provides excellent habitat for wintering water-

fowl . Aquatic habitats ranging from open channels to dense

cYpress-tupe10 forest are present. The Steel Creek Delta area
providea excellent waterfowl habitat because several vegetation
types (marsh, shrub, bottomland hardwoods, cypress-tupelo) occur in
close proximity to one another.

Nine species of waterfowl were observed in,the Steel Creek
Delta area between mid-September 1981 and March 1982. Wood ducks

are present throughout the year, but a substantial turnover of
individuals occurs seasonally. Wintering populat ions are larger
than summer populations because of the influx of migratory wood
ducks . In general, the remaining species are present only during
the fall and/or winter months, although hooded mergansers may
occasionally breed on the -SRP.

Waterfowl use Steel Creek Delta for both feeding and roosting.
Up to 300 mallards, 200 wood ducks, 50 green-winged teal, 25
American wigeon, and 20 hooded mergansers were seen flying into the
Steel Creek Delta roost. ~is roost area is characterized by a
dense growth of but tonbush that provided good overhead protect ion
from predators. Waterfowl also fed extensively in the cypress-
tupelo forest surrounding the Steel Creek Delta area.

Nest boxes have been used to estimate the pattern of wood duck
use of the Steel Creek area since the early 1970’ a. The results of
the nest box surveys indicate that while portions of the Steel
Creek habitat are still of value to nesting wood ducks, other parts
of the Steel Creek Delta and the floodplains of the upper reaches
of the stream are becoming progressively less appropriate for duck
nesting. This decline in usage occurs as normal successional
processes replace the open areas created by earlier thermal reactor
effluents where dense stands of young woody vegetation limit access
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Although the quality of habitat in Steel Creek Delta is

declining with respect to wood duck nest box use, studies indicate
that the delta still provides excellent brood habitat and that use
in nearby wetlands has remained stable. An expanded nest box

program is under way to provide for additional wood duck nesting
near the Steel Creek corridor in other suitable habitats.

1.2.3 Wood Stork

The wood stork has been proposed for -list ing as an endangered

species by the U.S. Fish and Wildlife Service. Individuals and

small groups of this species have been observed in recent years
roosting and feeding in the Steel Creek Delta area during 1981 and
1982. No nesting has been reported on the SRP; the nearest rookery
is locsted 28 miles southwest of the SRP at Millen, GA within feed-
ing range of the species.

The sightings of wood storks in Steel Creek Delta correspond
with wood stork activity at the Millen Rookery. In 1980, 400 wood
storks were present at this rookery in early July and over 20 wood
storks were seen at one time over Steel Creek Delta. In 1981, wood

storks at the Millen rookery did not complete the nesting cycle and
few birds were seen at SRP. In 1982, however, about 115 to 130
adult wood storks were present at Millen and nests were observed to
contain feathered young . Wood storks were sighted on numerous
occasions at SRP during 1982. These preliminary survey results
together with the observation of both juvenile and adult wood

storks during August and September of 1982, may suggest that the
Steel Creek Delta could represent feeding habitat for wood storks
from the Mil len rookery.

Since the thermal effluents resulting from L Reactor will
eliminate potential feeding habitat for this wading bird in the
Steel Creek Delta, an intensive study program of the Millen rookery
wood stork population and the use of the Steel Creek area by wood

stork is under way.

1.2.4 American Alligator

Studies of the American alligator through the winter of 1981-
1982 using radio-telemetry indicate? that this epecies remains
active throughout the winter at SRY, rather than undergoing an
inactive period in subterranean dens. A male alligator changed
locations repeatedly thro”gho”t the winter, traveling distances of

several kilometers. While female alligators also
the range of movement for females is much smaller
It appears that the availability of shallow water

deep) is important for the species during periods

remain act ive,
than for males.
areas (<50 cm
when temperatures

-*

,/
,..

—



\

UNCLA$;SIFIED k?.

%
<+ ,:

~;
are sufficiently cold to freeze the surface water. Census efforts 4&&

indicated that 25 to 35 alligators occur in the Steel Creek drain-
age with the highest densities in backwater lagoons in the vicinity
of Highway 125 (SRP Road A) and Steel Creek. The only clear evi-

dence of recent successful reproduction was also observed at the
SRP Road A lagoon. A mitigation program approved by the U.S. Fish

and Wildlife Service is under way to protect these lagoons.

1.3 Fisheries

1.3.1 Savannah River Fisheries Program

A new Savannah River Fisheries Program was started in
March 1982 to evaluate the impact of SRP, particularly L-Reactor
restart, on the Savannah River fisheries. Results from ttie first

six months of the three-year program indicate that entrainment and
impingement patterns are generally similar to that in previous
studies undertaken in 1977; however, differences have been
observed.

A total of 10,205 fish eggs and larvae were collected in 2138
meroplankton samples from the Savannah River and tributary streams
between March 11 and August 29, 1982. The 5176 fish larvae
collected were primarily blueback herring and shad. Unidentified

minnows and spotted suckers were also very abundant. The 5029 fish

eggs collected were primarily American shad . Striped bass and

blueback herring eggs were very abundant during a short period of
time.

Peak spawning activity occurred in May. In May and June the

abundance of fish eggs and larvae was significantly higher in
nighttime collections than in daytime collections. Striped bass

spawning, which previously had not been recorded from the Centra”l
Savannah River Area, was noted on twO OccasiOns in MaY and One
occasion in July. Fifteen sturgeon larvae also were collected
including both the Altantic and shortnose sturgeon. Upper Three

Runs and Steel Creeks were productive areas for fish spawning,
whereas Four Mile Creek was not used for spawning.

Entrainment of ichthyoplankton by SRP cooling water intake was

calculated to be approximately 17.9 x 106 fish larvae per year, and
18.1 x 106 fish eggs per year. Larval fish entrainment in 1982 was
very similar to entrainment in 1977 while egg entrainment was about -
two and one-half times higher. Entrainment of fish eggs and larvae
is dependent on several factors including: (1) the density of
organisms in the.~iver, (2) the amount of spawning in the intake
canals and (3) in the case of the lG intake, on the density Of
organisms in Upper Three Runs Creek.

Impingement of fishes was low with a maximum of 44 fish
impinged in a 24-hour period. A total of 228 fish in 22 species

were collected in 13 samples or an average of 17.5 fish per~ample..
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,. Electrofishing was conducted in August 1982. A total of 407

fish in 32 species were collected. The results were consistent

with elect rofishing efforts by the Georgia Game and Fish Division.
No fish were collected in Four Mile Creek, although the collection
from the area below Four Mile Creek was not different from the
other areas.

1.3.2 Steel Creek Area

Studies of fish populations in the Steel Creek delta-swamp

system by SREL showed a high species diversity. Fifty-five of the

79 fish species known to occur on the SRF were found in this area.
The highest abundance and diversity of fish occur in deepwater
areas where the tree canopy was eliminated during previous reactor

operations and the vegetation is currently dominated by submergent
and emergent macrophytes. The use of the Steel Creek delta-swamp
area hy anadromous fish species (e.g. , American shad and blueback
herring) was minimal during 1982. The appearance of American shad
in Steel Creek was late and the numbers were quite small . However,
it appears that the shad spawning run in the Savannah River was
smaller than in previous years . Large year-to-year variations in
abundance of anadromous fish species are quite common. Ichthyo-
plankton sampling in
reproduction by shad
during 1982. Future
a typical year.

lower Steel Creek revealed no evidence o~
or ~lueback herring in the Steel Creek area

surveys will continue to determine if 1982 was

1.3.3 Savannah River Sports Fishing

The Fisberiea Section of. the Georgia Department of Natural
Resources recently published the results of a fisheries study
conducted on the Savannah River during the period July 1981 through

June 19S2. Data on fishing effort, harvest, species sought,
habitat or location fished, and angler origin were collected from
sports fishermen.

Approximately 4,600 anglers fish in the freshwater sect ion of
the Savannah River. Georgia residents comprise 68 .2% of these
anglers. The anglers fish in both the mainstream (58.2%) and
oxbows, creeks , and lakes (41 .8%) of the Savannah . Freshwater
anglers spend the most time (43.8%) trying to catch bream - i.e. .
bluegill , redbreast sunfish, warmo”th ,-re~ear s“nfisb , and spott~d
sunfish. Bream accounted for 73% of the fish caught. Largemouth
bass is the next most popular species (38% of the time) ; however,

success is low (2.5% of tbe fish caught). About
of freshwater sports fiab are harvested from tbe

River annually.

90,000” kilograms
lower Savannah

,A-,““$‘ ( ‘.)\\
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1.3.4 Expanded Fisheries Studies

In February 1983, the original fisheries program was expanded
to include all SHY tributaries to the Savannah River and to collect
samples of fish eggs and larvae from the river and its major tribu-
taries from Augusta to near Savannah. The expanded program will

examine the relative importance of the SRP area to the fisheries on
the Savannah River. Near field stations are located in Upper Three

Runs, Beaver Dam, Four Mile, Steel, and LOwer Three Runs creeks,
and in the lG and 3G SW river purnphouse intake canals. Far field

stations are located in 28 additional creeks and at 10-mile inter-
vals in-the river from Augusta to Savannah. Collections have
started at both the.near field and farfield locations.

1.4 Regulatory Status

Many of the permits necessary for the operation of L Reactor
have been received . These include construction pemits for domes-

tic wells and water treatment plant, the sanitary waste treatment
plant, air permits for the oil-fired boiler, emergency generators,
and F-, H-, and M-Area process releases.

Consultation with the United States Fish and Wildlife Service
on the American alligator was completed in February 1983. Mitiga-
tion plans for the protection of alligator habitat in two backwater
lagoons near Highway 125 and Steel Creek are in place. Additional
consultation is planned with the change in startup schedule.

The wood stork has been proposed for protection under the
Endangered Species Act. Studies are ongoing to support preparation
of a Biological Assessment and formal consultation with the USFWS
on this species. A Biological Assessment is in preparation for the

federally endangered shortnose sturgeon.

DOE issued a wetlands notice in the Fedeial Register in
July 1982, and a notice of wetlands determination ,appeared a month
later. The notice concluded that, because of cost and a startup

schedule in October 1983, no practicable alternative exists to
once-through cooling for the reactor with direct discharge of the

secondary cooling water to Steel Creek.

A monitoring and mitigation plan has been agreed upon by DOE
and the State Historic Preservation Officer for the five archaeolo-
gically important sites along Steel Creek.

The South Carolina Department of Health and Environm>~rital
Control (SCDHEC) issued to SRP in 1982 two draft NpDES pe~its in.
response to the SRP permit application in early 1,982. The second
draft permit mandated the application of South Carolina Class B

1-7
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stream criteria including temperature limitations to the discharge ““
of coolinz water from L-Reactor to Steel Creek. This draft like-

wise did not allow for a mixing zone below the mnuth of Steel Creek
in the Savannah River as allowed under the previous SRF NPDES
permit . A third draft permit was received in May 1983 which would
allow for interim releases of once-through cooling water to Steel

Creek and a mixing zone in the Savannah River. The conditions of
the latest draft permit are under negotiation.

DOE published an Environmental Assessment and a Finding of No
Significant Impact (FONSI) in the Federal Register in August 1982.
The FONSI was challenged in late 1982 by several environmental
groupa, principally the Natural Resources Defense Council (NRDC),
in a suit filed by NRDC in the Federal District Court for the
District of Columbia. Following congressional action and court
action in July 1983, DOE is preparing an Environmental Impact
Statement for L-Reactor startup.

1.5 References

1. Environmental Informat ion Document L-Reactor Reactivation.
E. 1. du Pent de Nemours & Co. , Savannah River Laboratory,
Aiken, SC 29808, DPST-81-241 (April 1982).

2. DOE . Environmental Assessment L-Reactor Operation Savannah

River Plant, Aiken, SC. DOE/EA-0195 (August 1982) .
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2. STATUS OF L-REACTOR REACTIVATION

This chapter summarizes the project status of the reactivation

of L Reactor at SRP. The status of the major construction and test
activities necessary to support the reactor reactivation is dis-
cussed as of late summer 1983.

2.1 Project’ Status

Renovation, restoration, and upgrading of L-Area facilities
has been under way since 1980. Renovation and restoration projects
h~ve included capital improvements and general maintenance and
repair activities. Capital and repair projects are to be completed
by fall 1983 and the reactor will be in operational status. Asso-
ciated L-Area facilities are shown in Figure 2.1-1.

2.2 Major Construct ion Milestones

A brief summary of the status of construction projects with
potential for environmental effects both inside and outside L Area
in support of the reactivation is presented below. Table 2.2-1

sununarizes the current status of these activities.

2.2.1 Inside L-Area

2.2.1>1 Water Plant and Welle

Two deep wells of 500 gpm each were drilled in 1982 to supply
L-Area water needs in addition to the two deep wells previously in
operation.

The L-Area water treatment plant is in the process of being
reDlaced. Facilities necessarv for de~asification and chlorination
ha~e been incIuded
plant is operating
system is expected

s*
2.2.1,2 186-Basin

Coolinz water

in the new water plant. At present , the water
manua Ily. The automatic chemical injection
to be operational by September 1983.

Cleaning

drawn from the Savannah River for L-Reactor is
delivered t: the L-Reactor cooling water reservoir, which is known

as the 186-Basin (25 million gallon basin, Figure 2.1-1) . There
are three separate sections in the basin.

2-1
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TABLE 2.2-1

I Major L-Area Construction Milestones

Activity

Inside Area

1. Water Plant and Wells

(a) additional deep wells
(b) chemical-injected water system

2. 186 Basin Cleaning
(a) Basin 1
(b) Basin 2
(c) Basin 3

3. Sanitary Waste Treatment Plant
(a) 1st phase
(b) 2nd phase

4. Electric Power
(a) new tie line
(b) new substation

I 5. Backup Boiler

6. Seismic Bracing
(a) actuator tower

(b) stack
(c) process water equipment

Outside Area

1.

2.

3.

4.

Steam Line: K Area to L Ares

Rubble Pit
(a) pit near railroad track
(b) pit near Pen Branch

Meteorological Tower
(a) construction

(b) operational hook-up

‘Cooling Canal Renovation

(a) clear and cutting
(b) riprap additions
(C) headwa I1 improvements

Current Status

completed 1982
completed

completed early 1983
completed May 1983
completed May 1983

completed
completed May 1983

completed
completed

out-of-service 2/83

completed 1981
completed 1982
completed

completed May 1983

full , covered, closed
closed

completed
in progress

completed
completed
completed
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TABLE 2.2-1, Contd

Activity

Outside Area, Contd.

5. 50-Million-Gallon Basin

(a) repair of basin floor
(b) 500,000 gallon tank in basin
(c) replacement of piping to basin

6. Railroad Track Spur to L Area

(a) reworking of grade crossing
(b) signal gear refurbished
(c) rail tie replacement

7. River Pumphouse

(a) restart of two retired pumps

2-4

Current Status

completed 1981

completed 1983
completed 1983

nea completion
near completion

near completion

completed
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In March 1981. the 186-Basin was drained and cleaned. The

residue in the bottom of the basin ‘was flushed to Steel Creek and

the basin was refilled following the restoration of underwater
equipment. A second draining, cleaning, and inspecting of each of
the basins began in mid-February 19S3 and was completed in May 1983.

2.2.1.3 Sanitary Waste Treatment Plant

A new, packaged sanitary waste treatment plant will handle
domestic sewage from L-Area work force. The new system

(Figure 2.2-1) was fully operating by May 1983.

Treated sanitary effluents will be chlorinated and monitored
pfior to discharge to the L-Area cooling water outfall (L-007) to

Steel Creek. Periodically, the treated sludge will be pumped from
the sludge holding tank to a mobile tank and transported to the

sludge pit near Central Shops at SSP.

2.2.1.4 Electric Power

A new 115 kV electric tie line has been installed within
L Areato supply power to a new subs tation from the two previously
existing 115 kV power lines which supply electrical power to L Area

(Figure 2.1-1). The new tie line within the area was completed in
January 1983. Land clearing required for the installation of this
power line was minimal.

A new substation was” installed in L Area in May 1983 to
replace the powerhouse, which was dismantled during the standby
peri~d.

2.2.1.5 Backup Boiler

A temporary, oil-fired steam boiler was installed_in L-Area to
provide steam until the steam line from K Area became operable
(Figure 2.1-1) . This temporary steam boiler went out of service in

February 1983. The steam line from K Area to L Area was completed
in May 1983 (Section 2.2.2.1).

2.2.1.6 Seismic Bracing

Bracing has been provided to the reactor building vent stack
and the actuator tower to prevent failure in case of an earthquake ‘
with an acceleration of 0.2 g. Bracing on the actuator tower was

completed in late 1981 and bracing on the stack was completed in
May 1982. Seismic bracing to various process water’ piping and the

process water heat exchangers hqa also been installed.



2.2.2 Outside Area

2.2.2.1 Steam Line

The K- to L-Area steam

UNCLASSIF ED

line was Comuleted and became opera-

tional by the end of May 1983. The steam line is necessary to

supply L-Area steam needs; the L-Area powerhouse was dismantled and

removed shortly after the area was placed on standby in 1968.

Environmental effects from the installation of the K to L-Area
steam line are small. Less than twenty acres of land required

clearing and the steam line is not expected to interfere with
wildlife.

2.2.2.2 Rubble Pits

Since late 1981, two new rubble pits have been established

near L Area. These rubble pits have been used for the disposal of
concrete and other miscellaneous noncombustible material generated

from construction activities. Location of the rubble pits near

L Area minimized hauling distance.

The first rubble pit ad”acent to the L-Area railroad spur
daccommodated about 68,000 ft of waste. This pit is full and has

been covered with earth. The second rubble pit, located near the

steam line, is no longer in active operation. Rubble is being
hauled to the SRP sanitary landfill .

2.2.2.3 Meteorological Tower

A 61-meter meteorological tower has been constructed 2000 feet
east of L Area. The tower and its equipment are similar to the
other eeven meteorological towera at SKP and will provide wind data
for both emergency response, conditions “and for routine
assessments.

The construction of the meteorological ,tower is complete, but
the system is not as yet operational . The conduit to the tower is
complete

checkout

and associated equipment

of the tower is expected

Cooling Canal Renovation

is

by

being mounted. Operational

the end of August 1983.

2.2.2.4

Renovation of the L-Area effluent canal (Figure 2.1-1) was part
of a 1981/1982 SRP project to improve the cooling water effluent

UNCLASSIFIED
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canal to Steel Creek. Renovations to the
brush clearing within the canal, headwall

forcement of the canal bed ‘with riprap to
*..

This project was completed in 1982.

2.2.2.5 50-Million Gallon Basin

v
cooling canal included
improvements, and rein-
prevent future erosion.

Initial improvements to the 50-million-basin at L Area

(Figure 2.1-1) were completed in late 1981. This basin is designed
to receive radioactive water in the event of a major accident.
Trees and brush were removed and the earthen floor was repaired .

1982 renovations to the 50-million-gallon basin included the
placement of a 500,000-gallon tank inside the basin to contain
initia”l discharges in caae of an accident and the replacement of
3000 feet of piping from the

2.2.2.6 Railroad Track Spur

The railroad track spur
transport of large and heavy
equiument to L Area has been

reactor area to the basin.

to L Area

project to L Area to facilitate the
equipment was delayed in 1982. All
transported by truck. The railroad

t~ack spur is now scheduled for completion by September 1983.
Improvements will include the reworking of the track spur and
crossings, the refurbishing of signal gear, and the replacement Of
rail ties as necessary.

2.2.2 ~? River Pumphouaes

Two. retired pumps at river pumping station lG will be placed
back in service prior to the October restart of L Reactor. With
these two pumps returned to service, twenty pumps will be operable,

from which fifteen to eighteen pumps will be required with C.,K, p,
and L Reactora operating. The two retired pumps at station lG are

operational.

2.3 L-Area Cold Water Flow Testa

In preparation of the L-Reactor restart scheduled for October
of 1983, L Area has begun the testing, inspecting, and cleaning of
various components of the L-Reactor cooling water system. A
schedule for the 19S3 cold water teata is given in Table 2.3-1.
These tests (especially flows) have been modified by Congressional
action and may be rescheduled in part until the EIS is completed.

Cooling water for these tests will be pumped from the Savannah
River through the system being tested in L Area and then discharged
either to Steel Creek or to the 50-million-gallon basin in L Area
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(Figure 2.1-1) . Cold water effluents to Steel Creek will be re-

turned to the Savannah River via the Steel Creek and swamp system.

Planned cold water tests with discharges to Steel Creek
include the draining and inspecting of the lS6-Basins, direct-
current (D.C.) motor test$, cooling pump tests, full flow tests,
and emergency cooling system (ECS) flushes. Planned cold water

tests with discharges to the 50-million-gallon basin include spray
teats, confinement heat removal (CHR) tests, and special tests.

The maximum environmental impact from planned cold water tests
will result from the full flow tests. Flows from full flow tests
could reach 180,000 gpm, which represents about ten times the mean
Steel Creek flow rate, and over twice the mean annual daily maximum
flow rate from rainfall events. The river water for tbe cold flow

tests will be chlorinated up to 1 ppm in order to protect the heat
exchangers and other equipment from biofouling and residue
problems.

Radiological impacts from Ca-137 remobilization in Steel Creek
as a result of the cold water tests are expected to be negligible.
The maximum amount of CS-137 estimated to have been remobilized
from Steel Creek as a result of intermittent flow tests in May was

about 0.045 Ci and is estimated to be about 0.4 Ci for the full
flow tests. These estimations are small when contrasted to the
9.8 .Ci predicted to be remobilized in the L-Reactor Environmental
A~~e~~mentl for the first full year of L-Reactor Operation or the

4.4 curies in more recent first-year eatimatea. Resulting CS-137
concentrations in the Savannah River are about 0.25 pCi/L for both
intermittent and full flow tests. The Ca-137 impacts are small
with respect to the EPA drinking water standard of 200 pCi/L.

Some impacts upon vegetation and aquatic life in the Steel

Creek corridor will occur over t’hatwhich results from rainfall
event a. Significant impacts upon the Savannah River are not
anticipated.

All planned cold water teats will be monitored by the.SRF
Health Protection Department . Measurements of physical and
chemical parameter, including CS-137 , will be made prior to,
during, and after all of the cold water tests.

2.4 Radiological Activities from L-Area Construction -

2.4.1 1982 Dose to Construction Force

Occupational Health Protection records from 1982 indicate a
total radiological dose of 28.4 man-rem to construction personnel
assigned to L Area.

2-8

UNCLASSIFIED



●

uNCLASSIFIED

,.,/;

%

“i{“, -
TABLE 2.3-1

,,.

L-Area Cold-Water Flow Tests for 1983*

Steel Creek

Drain & flush 186-basins

DC motor & Caterpillar- engine
cooling (PW flushes and
CD flow)

Cooling pump test

Full flow

- Intermittent tests

- Preparations for startup

ECS flushes

50 MM Gallon Basin

Spray” tests .

CHR tests and flood control

Special tests

Start
Date

2/14/83

4115f83

6/1/83

6/1/83

6/15/83

9/25/83

9/1/83

End
Date

5/31/83

91

7/

5/83

/83

8/,31/83

7/15/83

Flow Rate,
GPW*

20,000

5,000

30,000

Duration,
days

12

cent inuing

7

up to
180,000 7

180,000 75% of time

14,000 6

2,100 5

10/15/83 14,000 1

9/15/83 14,000 7

Seepage Basin

The disassembly basins were filled by 6/1/83, but no purges to the seepage
basins have occurred.

*

**
Congressional action has placed limits on flow testing .
All flows are additive: maximum flow for a series of tests for anv one
day is the largest flo~ rate listed.
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2.4.2 L-Area Releases to Steel Creek

Beginning in May 1981, water from miscellaneous sumps and the
disassembly basin in L Area was released to Steel Creek. The dis-

assembly basin contained small amounts of radionuclides -(primarily
- 13~cs and 90sr) associated with the operation of-thetritium,

L “Reactor in past years. The basin was dewatered to allow

replacement or repair of all underwater equipment prior to
reactivation of this facility.

Prior to release of disassemble basin water to Steel Creek. a

continuous water sapler was installed in the L-Area effluent canal
for routine monitoring of L-Area releaaes. Tables 2.4-1 and 2.4-2

summarize radionuclide releases during 1981 and 1982, respectively,
from L-Area activities to Steel Creek.

2.4.3 L-Area Low-Level Waste Deposition

The SRP Burial Ground is a 195-acre site between the F- and
H-Separations Areas. The burial ground is used for storage and
burial of all radioactive solid waste produced by the SRP nuclear

complex.

The SN Burial Ground is divided into sections to accommodate
different categories of waste and contained radionuclidea . The
division facilitates control procedures and post-burial monitoring.
Categories of waste include:

0 Retrievable transuranium (TRU) alpha waste

● Buried transuranium alpha waste

o Low-level beta-gauuna waste

o HiSh-level beta-gamma waste

Records are kept of the general contents, radiation level,
radionuclide content, and storage location of each individual
package of waste. The low-level radioactive waste removed from
L Area and shipped to the burial ground has been classified as
fission products, induced activity, and others . The total quantity
buried from L Area between January 1980 and February 1983 inclusive
was about 435 Ci. Table 2.4-3 summarizes the volume and activity
of low-level waste from L Area deposited in the burial ground

during this period.

Fission products and others classification accounted for about
0.5 Ci. The remainder of the low-level waste was induced activity,
principally CO-60 in stainless steel.



TABLE 2.4-1

L-Area Liquid Radioactive Releases for 1981

January

February I

March

Apri 1
+,

May

~ August

~ September

@ October

-n
November

lx

:2
December

Year to Date
Total

T

_’

2.120E+02

NA

NA

1.OOOE+OO

2.200E+O0

5.OOOE+OO

2 .000E+OO

1.580E-01

2.581E+02

CO-60

-,

6.600E-05

1.000E-06

4.700E-05

1.140E-04

*

@

NA = Data not available, by month

<3

Sr-90

1.1OOE-O2

5.700E-05

5.960E-04

2.250E-04

4.320E-04

5.OOOE-05

.236E-02

Ca-134 CS-137

3.040E-02

NA

NA

1.763E-02

2.627E-03

3.370E-04

4.360E-04

7.600E’-O5

5.521E-02

Beta-Gama

1.050E-02

NA

NA

2.420E-04

5.290E-04

1.330E-04

1.581E-02

.Alpba

6 .400E-05

NA

NA

2.500E-06

3 .000E-06

1.OOOE-06

2.OOOE-06

9.500E-05

Water Volume,
Liters

c
z

1.859E+06 ~

7.118E+05 ~ ,
>

1.699E+05 w;

ti1.456E+05 --

T
1.099E+04 —

in

a
1.192E+07

—.
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TABLE 2.4-3

L-Area Low-Level Waste Deposition to SW Burial Ground

January 1980 Through February 1983

Year Volume (ft3)

1980 1,435

1981 -25,000

1982 - 51,000,

1983 January 4,100
February 8,600

Total 90,135 fts

Activity (Ci)

0.18

42.4

367.0

8.4
17.0

434.98 Ci

!7

%
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2.5 Status of Hazardous Wastes from L Area

2.5.1 Treatment and Disposal of Polychlorinated Biphenyls (PCBS)

PCBS in L Area that have been disposed consist of the

following:

0 One transformer containing 260 gallons of oil with 523 ppm PCB

● Eighteen pump motor capacitors with 28 lb PCB

0 Six

0 Two

o Two

large capacitors with 34 lb PCB

drums of PCB flourescent lamp ballasts.

hundred forty mercury-vapor ballasts .

Treatment and deposition of these PCBS are discussed below.

2.5.1.1 PCB Transformer

A transformer containing 260 gallons of oil with 523 ppm PCBS
was treated in place in March 1982 by Sun Oil Co. utilizing the

EPA-approved PCBX process. The PCBX process chemically destroys
PCBS . After 90 days the transformer oil was resampled and Sun Oil
recertified the transformer to non-PCB status. All residue
generated during treatment was shipped by Sun Oil Co. to an EPA-
certified disposal facility in Emelle, Alabama.

2.5.1.2 Pump Motor Capacitors

Eighteen pump motor capacitors containing 28 lb PCB were
removed from service on January 21, 1982 and were placed in four
PCB drums (Type 17c) approved by the Department of Transportation

(DOT) for nonliquid PCB articles. The drums were placed in the
onsite PCB storage facility on January 26, 1982, and were subse-
quently shipped offsite to Emelle, Alabama, for disposal on

March 1, 1982.

2.5.1.3 Other Capacitors

Six capacitors containing 34 lb PCB were removed from service
on May 1, 1982, and were placed in four DOT-approved PCB drums
(Type 17C). The drums were placed in the onsite PCB storage facil-

ity On May 11, 1982, and were shipped offsite to Emelle, Alabama
for disposal on May 12, 1982.

2-14
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2.5.1.4 Fluorescent Lamp Ballasts

Two drums of fluorescent lamp balIasts (unknown quantity) were
placed in the onsite PCB storage facility on December 10, 1981.
The lamp ballasts were packaged in DOT-approved PCB containers

(Type 17C) for non-liquid waste. The drums were subsequently
shipped off site to Emelle, Alabama (EPA-certified PCB disposal
facility) on January 8, 1982.

One drum of fluorescent lamp ballast (unknown quantity) were
placed .in the onsite PCB storage facility on May 11, 1982. The
drm was shipped to Emelle, Alabama on May 12, 1982 for disposal.

2.5.1.5 Mercury Vapor PCB Ballasts

Twelve drums of 240 mercury vapor ballasts were placed in the
,onsite PCB storage facility on December 10, 1981 and were shipped
to Emelle, Alabama for disposal on January 8, 1982.

2.5.2 Asbeatos-Covered Pipe Frnm L-Area

The asbestos covered pipe removed from L Area was buried in
the C-Area asbestos disposal pit located near C-Reactor Area. The
dimensions of the existing pit are 60 feet by 300 feet. The pit
consists of an excavation approximately 12 feet deep in a clay-type
soil. The asbestos covered pipe was wrapped in heavy polyethylene
sheets before burial. Cover is applied to prevent asbestos fibers
from becoming airborne. me final cover is a minimum of 4.feet of
overburden from the excavated clay soil.

The South Carolina Department of Health and Environmental
Control (SCDHEC) reviewed the plans for dispOsal Of the pipe frOm

L Area, inspected the disposal site,
progress. SCDRRC concurred that the
with applicable regulations.

and reviewed the work in
disposal procedures complied

2.6 UFERENCE

1. DOE . Environmental Assessment L-Reactor Operation Savannah
River Plant, Aiken, SC. DOE/EA-0195 (August 1982) . “
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3. RADIOLOGICAL DOSE ASSESSMENT

3.0 INTRODUCTION

This chapter updates expected individual and population dose
estimates from L-Reactor and operation of support facilities. The
dose estimates for both air and liquid releases have changed
because of new data on cesium-137 transport estimates , inclusion of

estimates for ~xpected cobalt-60 remobilization, site-specific
Savannah River sports fishery information, and new calculation
assumptions for -SRP air emissions. Both the new air and liquid
dose estimates are smaller than tho~e given in the L-Reactor
Environmental Information Document.

3.1 Cesiu-137

3.1.1 Steel Creek Tranaport Estimate

The initial estimate of the expected CS-137 transport frow
Steel Creek following L-Reactor restart was based on historical
dat..l ce~ium_137 transport was initially estimated at 9.8 Ci fOr

the first year, 7.2 Ci for the second year, and 20% per year
decrease thereafter. To improve these estimates of CS-137 remobi-
lization from the Steel Creek system, Cs-137 transport studies..were
made during the L-Reactor pumping tests of ambient water from

February to April 1982. These tests include flows up to 200 cfa;
i.e., flows equal to one-half full reactor flow (400 cfs)

(Appendix Al).

Based on data from these pump tests, the suspended sediment-

water transport during the first year is estimated as 2.3 *1.8 Ci.
Values for the other two components of the transport estimate (hot
water resorption and biota loss) remain unchanged. Therefore, the

revised prediction for the amount of CS-137 that will be trans-
ported during the first year of L-Reactor operation is 4.4 *2.2 Ci
compared to the 9.8 Ci estimated previously. During the second
year of operation, 2.3 *1.8 Ci will enter the Savannah River.
CS-137 transport in subsequent years will decrease by 20% per year.
This reassessment reduces the estimated ten year release from 41 to

14.4 Ci (Table 3.1-1).

3-1
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TA8LE 3.1-1

Estimated Cs-137 Transport from Steel Creek

Year

1

2

‘3 -

&

5
~

7

8

9

ill

Total

3.1.2

CS-137
Cifyr .

4.40

2.30

1.84

1.47

1.18

0.94

0.75

0.60-

0.48

0.39

14.4

Cesium Concentration Estimates for Downstream Water Users

In the L-Reactor Environmental Asses sment,2 the concentrations
of CS-137 in the Savannah. River and the water treatment plants
below SRP were gssumed to be the same as those estimated at Highway

301 (Figure 3.1-1). Highway 301 river concentration of 1.0 pCi/L
was estimated using a 9.8 Ci first year release of ~esium-137 from
Steel Creek, and an average river flow of 9.306 x 1012L (10,420 cfs),
Studies made during the 1982 L-Reactor cold water flow tests indi-
cated that 4.4 Ci will be transported from Steel Creek in the first
year and 14.4 Ci in the first ten years.

Using the CS-137 reduction ratios determined from studies made
in 1965 (Table 3 .1-2 and Appendix A.2) and assuming a first year
transport of 4.4 Ci from Steel Creek to the Savannah river, Ca-137
concentrations in finished “ater at the treatment plants were re-
calculated (Table 3.1-3). CS-137 concentrations in finished water
could range up to 0.09 pCi/L and 0.01 pCi/L at the Port Wentworth
and Beaufort-Jasper plants , respectively. The EPA drinking water
guide for CS-137 is 200 uCi/L. ExDected maximum concentrations at
Port Wentworth and
tively, of tbe EPA

,<

,,’
.

‘ ‘J,,;

Beauf~rt-Jasper’ are 0.045% and O .005%, respec-
guide.

3-2
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WATER TREATMENT

GEORGIA
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FIGURS 3.1-1. Water Treatment Plants Using Savannah River Water
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TARLE 3.1-2

Cesium-137 Concentrations and Reduction Ratios in the
Savannah River and Water Treatment Plants

Location

COncentratiOri in

Augusta, GA
Highhay 301
Highway 17

Concentration at

N. Augusta, SC
Port Wentworth
Beau fort-Jasper

CS-137
Date pCi IL

River

12/10-17/65 0.03
12/10-17/65 1.47

12/10-17/65 0.77

the Water Trestment Plant

12/11-14/65 0.034
12/11-14/65 0.29
12/11-14/65 0.036

Percent
Reduction*

47.7

Removal
Reduction

Ritio**

0.523

(Finished Water)

79.3 “- 0.197
97.5 0.0245

100 x (1 - (location/Highway

= (location/Highway 301)
301))

TABLE 3.1-3

Comparison of CS-137 Concentrations in Drinking and River Water
Following L-Reactor. Startup with 1965 Measured Data, pCi/L

Concentration in River 1965 L-Reactor Startup*

Highway 301 1.47 0.47
Highway 17 0.77 0.25

Concentration at Water Treatment Plant (Finished Water)

Port Wentworth 0.29 0.09
Beau fort-Jasper 0.04 0.01

EPA Drinking Water Standard

* Assumes 4.4 Ci released the

200 pCi/L

first year

3-4
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The water treatment plant sludge will contain the suspended
solids from the river water and from water treatment chemicals.
The highest concentration of CS-137 expected at the Port Wentworth
water treatment plant sludge, if all the CS-137 remains in the

suspended solids, is 17 pCi/g. Similarly, for the Beau fort-Jasper
plant the highest CS-137 concentration expected in sludge is

2 pCi/g (Appendix A.3) .

Recent Health Protection monitoring results show that weapons

test fallout CS-137 in soils 100 miles away from SRP currently
range up to about 1 pCi/g (Appendix A.4) , and that sludge at the
holding ponds presently contain about 2.5 pCi/g of K-40. It can be

seen that the maximum CS-137 sludge concentrations following
L-Reactor restart will be only slightly greater than current back-
ground levels.

3.2 Cobalt-60 Transport From Steel Creek

A total of 66 Ci of cobalt-60 (co-60) have been discharged to
SRP streams. About 26.6 Ci of CO-60 was released to Steel Creek
from L Area (14.9 Ci) and P Area (11.7 Ci) . AS a result of radio-
active decay, about 2.1 Ci of the initial 26.6 Ci released to Steel
Creek still remains. Assuming that all of the CO-60 released stayed

~n the Steel Creek system, the current 2.1 Ci inventory is consid-
erably less than the CS-137 inventory of 67 Ci. Expected maximum

concentrations in the Savannah River resulting from the possible
remobilization of CO-60 following L-Reactor restart will be

0.027 pCi/L. The maximum dose commitment to an individual consum-
ing river water

teen and 0.0006

and fish containing CO-60 will be 0.0013 mrem to a
to an adult.

.

3.2.1 History

Small amounts of CO-60 were released to Steel Creek from fuel
element storage basins in L- and P-Reactor Areas. The CO-60 was

formed by neutron activation of stainless steel in the fuel and
target assemblies.

CO-60 has a strong affinity for sediments; with distribution
coefficients (3,000 to 15 ,000) in the same range as those for

CS-137 . Therefore, after discharge to Steel Creek, the CO-60
probably followed a pattern similar to CS-137 and became associated
with the sediments of the Steel Creek system. CO-60 has been

“measured in the Steel Creek system by aerial survey (Figure 3 .2-1)
and analyses of the sediments (Table 3.2-1) . The distribution of
CO-60 measured by aerial survey is less than the CS-137 distribu-
tion (Figure 3.2-2) . CO-60 exposure rate isopleths range to

14.6 UR/hr in the Steel Creek system while those for CS-137 range
to 76.2 pR/hr. The CO-60 activity is about one-tenth the CS-137
activity in the sediments :$the Steel Creek system (Table 3.2-2).
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Figure 3.2-1. CO-60 gamma ray exposure rate isopleth – 1979
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Figure 3.2-2. CS-137 ganuna ray exposure rate iaopleth – 1979
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TABLE 3.2-1

CO-60 and CS-137 Activity in Steel

1978

1979

1980

1981

Note:

SRP Road B

CO-60 CS-137 CO-60

pCi/g pCi /g CS-137—— —

1.7 &5 0.038

1.7 50 0.034

0.6 3.5 0.171

0.9 42 0.021

The average ‘ratio of
table (excluding the
= 0.068 tO.062

Creek Sediments

Steel Creek at Swamp
CO-60 CS-137 CO-60
pCi/g’ pCi/g CS-137—— _

7.5 67 0.119

1.5 61 0.025

10

:.2 2 (0.6)

CO-60 to CS-137 from the above
1981 Steel Creek swamp value)

T~LE 3.2-2

CO-60 and CS-137 Resorption from Sediments

Activity Desorbed (pCi/L)
Water CO-60
Temp, “C CO-60 CS-137 CS-137

72 20.4 458 0.045

52 25.4 288 0.088

42 14.2 384 “0.037

22 16.5 314 0.053

Average = 0.056 tO .023

N ..”

/. \>
,.’ !, ,$

.’:.;,
\.J
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3.2.2 Transport of CO-60 from the Steel Creek System

Because of the small amount. of CO-60 in the Steel Creek
system, and the low uffsite doses that would result if it were tO

I be transported to the river, no field study Of expected CO-60. .
transport from Steel Creek following L-Reactor startup was made.
The ,estimated CO-60 transport was made using information developed
during CS-137 transport studies. It was assumed that the CO-60

would be transported from the Steel Creek system by sediments, hot
water resorption and the destruction of biota.

Sediment transport should be the most important transport mode
for CO-60. Special studies were made to monitor CS-137 transport
during the L-Reactor cold water flow tests in the spring of 1982

(Section 3.1.1). Water samples were filtered to determine the
amount of CS-137 in the suspended sediments and in solution. The
CS-137 activity was measured in each fraction using gamma ray
analysis. This analysis was also capable of detecting the presence
of CO-60. Of the approximately 250 samples analyzed, CS-I.37 was
detected in nearly all of the samples. Cobalt-60 was detected in
only four of the suspended solids s?mples and was below tbe limit
of detection itiall of the soluble fractions. The sensitivity of
the analysis for CO-60 is about 0.2 pCi/L.

Because of the limited number of positive CO-60 samples from
the flow test, expected CO-60 transport from Steel Creek was con-
servatively estimated by assuming that tbe CO-60 in the sediments
would be transported in a manner similar to the CS-137. The ratio
of CO-60 to the CS-137. in the sediments of the Steel Creek ,system
is about 0.068 (Table 3.2-2). Based on data from the March 1982

L-Area flow tests, a maximum of 0.0159 mCi/day-cfs of CS-137 was
remobilized from Steel Creek during the cold water flow tests .
Therefore, the expected CO-60 transport from sediment sources is
about 0.43 mCi/day at full cold water flOw (0.13159mCi/day-cfs
x 0.068 x 400 Cfs).

Hot water resorption experiments conducted in the laboratory
to determine the resorption of CS-137 from sediments also showed
the resorption of small amounts of CO-60. Steel Creek sediment
samples were contacted with hot water and the amount of CO-60 and
CS-137 desorbed was measured. The CO-60 to CS-137 ratio of
desorbed activity averaged 0.056 (Table 3.2-3). An estimate Of the
amount of CO-60 that would be desorbed during the first year of

L-Reactor operation was made by multiplying the 1.7 Ci of CS-137
that is expected to be desorbed by the laboratory determined

Co-60 /Cs-137 ratio of 0.056. This calculation indicates that
about 95.2 mCi/yr (O.26 mCi/day) of CO-60 is expected to be
desorbed from tbe sediments in the first year. NO additional
resorption is expected the second year.

3-9
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TABLE 3.2-3

Estimated CO-60

Year

1

2

3

4

5
~

7

8

9“

1(J

Total

CO-60
*

0.252

0.138

0.095

0.068

0.047

0.033

0.023

0.016

0.012

0.008

0.60

The Health
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Transport from Steel Creek

Protection Department of SW routinelv monitors
vegetation along Steel Creek for radionuclides . Even- though CS-137
is routinely detected in the vegetation, CO-60 is not. The lim>t
of detection for CO-60 is about 5 pCi/g.

Up to 0.69 mCi/day of CO-60 will be transported from Steel
Creek during the first year following restart of L-Reactor

(0.43 mCi/day-sediment and 0.26 mCi/day-desorpt ion) . This
0.69 mCi/day will result in a maximum CO-60 concentration in the
Savannah River of 0.027 pCi/L (.69E9 pCi/day/2 .54E1O l/day) at
Highway 301. The CO-60 concentration is about 6% of the expected
CS-137 concentration of 0.47 pCi/L. In the second year of
L-Reactor operat ion, up to 0.38 mCi/-day of CO-60 will be trans-
ported in association with sediments (0.43 mCi/day x 0.876, decay

factor). After ten years of L-Reactor operations, up to 0.6 Ci of
CO-60 and 14.4 Ci of CS-13T will have been transported to the
Savannah River (Table 3.2-4) .

The calculated 0.027 pCi/L CO-60 concentration in the Savannah
RiT~er is about 1/2700 of the EPA interim primary drinking water
concentration guide of 100 pCi/L.
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50-Year Dose Commitment (mrem) to an Adult from. .
Consumption of Water and “Fish fr6m the Savannah River
at Highway 301
Operation

During the First Year of L-Reactoi

Rad ionuc 1ide

CO-60

CS-137

Dose Comitment, mrem
Water Consumption Fish Consumption Shore Line

730 Litersfyr 34 Kilograms/yr Exposure

0.000093

0.025

0.00022

3.44

0.0003

0.0025

3.2.3 CO-60 Radiation Dose Cmumitment

me maximum dose commitments from CO-60 were calculated for a
hypothetical individual consuming river water (730 L/yr) and fish

(34 kg/yr) from the Savannah River at Highway 301. Based on a first
year release of 0.25 Ci CO-60, the 50-year dose commitment to an
adult is 0.0006 mrem, primarily from fish consumption and shore

line exposure. The dose conunitments calculated for CO-60 are very
small compared to those for CS-137 (Table 3.2-4) . This is because

the expected CO-60 concentrations in water are 17 times less than
those for CS-137, the dose per unit of radioactivity is a factor of

17 less, and the concentrateion factor in fish

(50 vs. 3,000).

is 60 times smaller

3.3 Savannah River Sport Fishery Consumption

oortion of theFish conswption will contribute a major .
estimated individual and population doses from L-Reactor liquid
releases and CS-137 remobilization in Steel Creek. Since publica-

tion of the L-Reactor. Environmental Information Document (EIDk 1
data have become ava.il,ableon sport fishing in the Savannah River.3
These data provide SRP with site-specific sport fish harvest and
estimated ‘consumption values for use in dose calculations.

3.3.1 Population Fish Consumption

Calculat ion of the population dose from fish consumption is

based on the assumption that the 50-mile populat ion consumes the
entire edible sport fish harvest. The source of edible sport fish
for the SRP 50-mile populat ion is assumed to be the Savannah River.
Table 5.1-13 of the EID presents an estimated sport fish harvest
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for the Savannah River of 90,700 kg total weight/year. The Georgia
study reports a freshwater sport fish harvest in the Savannah River

of 103,682 kg (*16%)* for the period December 1979 to December 1980.
The EID spOrt fish harvest Of 90,700 kg/year falls within the range
of the estimated sport fish harvest for the Savannah River.

3.3.2

3.3.2.

Individual Consumption

Average Individual

Table 3.3-1 presents average adult fish consumption values
based on diet atudiea .4-6 The range of average fish consumption

varies from 4.7 to 7.8 kglyear, with an average consumption of

approximately 6 kgfyear. Adult fish consumption in the southeast

is higher than tbe U.S. average. The EID average individual

consumption of 6.9 kg/year is consistent with these data.

A summary of the Georgia fishery survey is presented in
Table 3.3-2.3 The data in Table 3.3-2 were used to estimate fish
consumption. The calculation of fish consumption assumes that 50%
of the fish weight harvested is edible flesh, and that the anglers
cmnsume the fish within one year. Both average and maximum anglers

are assumed to have normal metabolic and physiological parameters.6

The calculated average angler fish catch is 23 (*8.4) kg/year,
or 11.3 (*4.2) kg eaten/year (Appendix B) . The average angler fish

consumption is higher than the U.S. consumption values presented in
Table 3.3-1. Dose to the average individual was recalculated using .
an average adult fish consumption value of 11.3 kg/year. ,,

3.3.2.2 Maximum Individual

Data from the Georgia Department of Natural Resources indi-
catea approximately 4,600 anglers fish the Savannah River. 8 One
method of making a conservative estimate of maximum fish consump-
tion is to calculate the fish consumption for an angler who catches
and eats a maximum amount of fish from the Savannah River. Assump-
tions necessary to make a conservative estimate of the amount of
fish eaten by such a potential maximum angler are as follows:

● catchea tbe moat fish,

0 spends the most time fishing,

e catches the largest fish,

* takes the most trips per year.

* One standard deviation.

*“.: 3-12
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TA8LE 3.3-1

Adult Average Fish Consumption

Year

US average 1960

US average 1965

US average 1970

US average 1972

US a,zerage 1973

US average 1974

US average 1975

US average 1976

US average 1977 (prel. )

US average 1973

Southeast 1955

Southeast 1965

Kg/Year

4.7

4.9

5.4

5.7

5.8

5.5

5.5

5.8

5.8

7.8

8.9

9.7

TAELE 3.3-2

Sport Fishing on the Savannah River*

Number of trips 70,054 – 85,848

Number of hours 305,398 – 399,222

Number of f“ishcaught 456,235 – 644,329

Kilogram of fish 86,585 – 120,779

Total number of anglers 3,005 – 6,164

.Trips per anglera 12 – 22

* Range is one standard deviation about the mean.
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Calculations based on these estimates result in a maximum angler -

fish consumption Of 34 kg/year (Appendix C) . The EID value for
maximum consumption is approximately 60% lower.

Since adult average and maximum fish consumption values have
been increased in this assessment of the Georgia fisheries data,
both teen and child fish consumption estimates have been increased
in proportion to the increase in adult consumption. The new con-

sumption values are given in Table 3.3-3.

TARLE 3.3-3

Average and Maximum Individual Fish Consumption Estimates

Fish Consumption, kg/yr

Child Teen Adult

—.- ————New New EID* New EID*

Average 5.6 2.2 8.5 5.2 11.3 6.9

Individual

Maximum “ 11.2 6.9 2519 16 34 21
Individual

* Reference 1

3.4 Savannah River Water Users Dose Commitment

3.4.1 Routine Liquid Releaaes

During routine operations, radioactive materials will be
discharged in liquid effluents from L Area to Steel Creek. In
add ition, some radioactive materials may be discharged to a low-
level seepage basin in L Area. Those radioactive materials dis-
charged to the seepage basin will move downward to the groundwater
and then be transported laterally to outcrop areas along Steel
Creek. These materials would diminish by radioactive decay which
occurs during the transit time from the basin to the creek. The
release of radioactive materials to liquid effluents and to seepage
basins will increase in other SRP operational areas associated with
restart of L Reactor.

Estimated annual releases from “L Reactor and other associated
plant operations to surface streams are tritium — 4.z x 103 tO

5.9 x 103 curies, fission products — 2.4 x 10-1 to 1.1 x 10° curies,
uranium — 5.0 x 10-2 curies , and other alpha emitters — 2.9 x 10-3
to 3.0 x 10-3 curies. Estimated total annual releases to all

3-14
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seepage basins are tritium — 1.7 x 104 curies,
1.9 x 101 curies, uranium — 1.1 x 10-1 curies,

5.6 x 10-2 curies.

3,4.2 Downstream River Water Users

fission products
and transuranics

Radioactive materials discharged to surface streams on the SRP

flow across the site and discharge-into the Savannah River. The
liquid effluents from L Area will be discharged to Steel Creek.
Steel Creek is entirely on the SRP site, and there is no consump-

tive use of creek water; fishing is not allowed.

Four Mile Creek and Beaver Dam Creek together receive dis-
charges from the F and H Separations Areas and the D Heavy Water
Area. Four Mile Creek and Beaver Dam Creek are entirely on the
plant side, and there is no consumptive use of creek water; fishing
is not allowed.

The Savannah River borders the south boundary of the SRP site
for a distance of about 17 miles. The river flows in a southeast-

erly direction about 120 miles before entering the area of tidal
influence, about 20 miles from the Savannah Harbor entrance. The

average annual flow rat+ of the river near the SRP site is about
10,400 cfs, and flow does not increase more than 10% before enter-
ing the Savannah Harbor. The fIow time to Savannah, Georgia”is

approximately three days.

There is no known consumptive use of Savannah River water for

a distance of 100 miles downstream from the SRP site. At about
this distance, Jasper and Beaufort Counties, South Carolina, with-

draw about ‘5.2 Mgal/day for public use. Further downstream the
Cherokee Hill Water Treatment Plant at Port Wentworth, Georgia,
uses about 45 Mgal/day to supply a business-industrial complex near
Savannah, Georgia.l

There is no known use of river water for crop irrigation down-
stream from SRP. The river supports limited commercial and recrea-,
tional fishing downs tream,” as well as a cO~ercial mOll USC and
shrimp industry in estuarine waters. River use for comercial

traffic has declined, and use for recreational boating, water
skiing, and swiming is small.l

3.4.3 Exposure Pathways and Models

Radioactive materials released in liquid effluents expose man
through a variety of pathways. The importance of these pathways

depends on the radionuclides released. In this supplement, the

following path~a :,recons ide~rd:
..~.., ,,. .

,. <
,’
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a Consumption of water

0 Consumption of aquatic foods

e Shoreline exposure

0 Swinuning

0 Boat ing

Irrigation of food crOps with river water was mot considered as a
pathway of exposure because there is no known use of river water
for irrigation purposes.1

The method of calculating doses to man from ‘liquid effluent
pathways are those reconnnended by the U.S. Nuclear Regulatory
Commission (NRC) in Regulatory Guide 1.109.9 The NRC LADTAP II

computer code was used to implement tbe dose models specified in
tbe regulatory guide. 10 Fifty-yeaf, age-specific, dose commitment

factors specified in NUREG-0172 were incorporated in the computer
code. 11 Human and site parameters used in the code are listed in

Tables 3.4-1 and 3.4-2.

3.4.4 Individual and Population Groups Exposed

The individual who will receive tbe maximum potential dose

from liquid releases is a person who lives near the Savannah River,
just downstream of where liquid releases enter the river. It is
assumed that this individual uses river water regularly for con-
sumption, consumes river fish, and receives external exposure from
the shoreline, swimming, and boat ing. ,..

The 50-mile radius. population receives no river water down-
stream of SRP for domestic purposes. However, this population is
assumed to use the river for recreational purposes and to consume

fish and invertebrates from the river and estuary.

There is no known use of Savannah River water for human con-
sumption for a distance of about 100 miles downstream from SRP . At
this distance, Beaufort and Jasper Counties, South Carolina, pump
water from the river” for treatment and service to an estimated 1979
consumer population of about 35,000 people. Several miles farther
downstream, the Cherokee Hill Water Treatment Plant withdraws water
from the river to supply a business-industrial complax near

Savannah, Georgia. This water does not enter normal domestic
service, but an estimated 20,000 “effective” consumers used this
water.2

Although tbe Beau fort-Jasper and Port Wentworth population
groups are beyond the 50-mile radius , drinking water doses are
nevertheless computed for these groups and are included.

3-16
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TABLE 3.&-1

Human Parameters Used in Dose Calculations

Average Individual

Water consumption, .LIyr

Fish consumption, kg/yr

Other seafood consumption, kglyr

Shoreline recreation, hrlyr

Boating, man-hours*

Swinnning, man-hours*

Shoreline recreation, man-hours*

Maximum Individual

Water consumption, L/yr**

Fish consumption, kg/yr

Other seafood -consu&ption, kg/yr

Shore Line recreation, hr/yr

Swimming, hr/yr

Boating, hrlyr

Child

260

3.6

0.33

9.5

510

11.2

1.7

14

10

60

Teen

260

8.5

0.75

47

510

25.9

3.8

67

10

60

Adult

370

11.3

1.0

83

700,000

100,000

200,000

730

34

5

20 ‘,.

10

60

* For population

** Drinking water

dose calculations

consumption for an

3-17
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TARLE 3.4-2

Site Parameters Used in Dose Calculations

...

River flOw rate, average cfs

River dilution in estuary

Transit time, L Area to river, hr

Transit time, SRP to water treatment plants, hr

Water treatment time, hr

Aquatic food harvest, kg/yr

Fish - support

Fish — conunercial

Invertebrates —

Irrigation

Shore width factor

Population average

Beau fort-Jasper

salt water

(1990-2020)

water consumers

Port Wentworth water consumers

50-mile radius population

Age distribution of population, % Child

Beau fort-Jaspe~ 21

Port Wentwortb

50-mile radius population 21

10,400

3

24

72

24

90,700

31,800 “

299,000

None

0.2

40,300

29,200

781,000

Teen Adult—

10 69

100

11 68

UNCLASSIFIED
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3.4.5 Dose to the Maximally Exposed Individual From Surface
Stream Releases

The total body and organ doses from all identified pathways
exposure from release of radioactivity to surface streams were
ca=ilated for four age groups (adults, teenager, child, and
infant) . Most of the dose is from the drinking water and fish
consumption pathways. Of the four age groups, an adult receives
the maximum dose, O .119 mrem for total body and O .288 mrem for

of

bone. The radionuclides contributing most of these doses are H-3

(tritium) and Sr-90.

3.4.6 Population Dose From Surface Stream Releases

For an average year, the dose releases from L Reactor and
other associated plant operations will be 2.06 man-rem (body) and
2.87 man-rem (bone) (Table 3.4-3).

‘3.4.7 Dose Estimates From Cesium-137 a~d Cobalt-60
Remobilization

Cesium-137 and cobalt-60 remobilization estimates from Steel

Creek following L-Reactor operations are given in Sections 3.1.1
and 3.3.2, respectively. The calculated maximum adult individual
whole body dose from the release of cesium-137 and cobalt-60 during
the first year is 3.48 mrem under average flow conditions for the
Savannah River and 5.92 mrem under conservative low-flow conditions,
primarily from the fish pathway (Table 3 .4-4). Other SRP liquid
releases would add about O.6 mrem to this maximum individual dose

‘stim@e”
The previous EID estimate for cesium-137 maximal indi-

vidtial dose estimate was 8.29 mrern under low-flow conditions. Dose

comniitments would decrease with decreased remobilization in follow-
ing years by about 20% each year. The. calculated population dose

estimate to downstream river water users is estimated to be
9.13 man-rem under average flow condit ions and 15.5 man-rem under
conservative low-f low conditions. Again these dose commitments
would decrease by about 20% each year following L-Reactor. restart

(Table 3.4-4). Appendix D contains detailed estimates of organ
doses for the individual and populations .

.
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m 3.4-3 1

@

~latim Dma Aa~~ withL-ti Dperatim

POWIationh=, mn-rm ~r Far of intake,“
POpulatim Total
Group Pathy Skin bne Liver my ‘Ihyroid Kidney Gi.LLI*

. — — L—

AverageYear

kaufort-Jas~r Driticing =ter - 1.49X1OO 7.75X1O-1 1.15X1O’3 7.70x10-1 7.%10-1 7.71x10-1 8.38x10-1

Portkn-rth Driting water - 8.85x10-1 5.35X1O-1 7.61x10-1 5.32x10-2 5.44x10-1 5.33x10-1 5.86x10-1

5tile rdiua Fish ad - 4.93X1O-1 8.25x10-2 1.52X1O-1 4.%10-3 3.1OX1O-2 1.35XI0-2 1.%X1O-2
imrt ebrates

50-mileradius Kecreatim ad 7.98x10+ - 6.89X104 -
rivertraffic — — — — — — .

Total 7.98xlti 2.$7x10° 1.39xloo 2.06xloo —0.83x10° 1.37xfoo 1.32X1OO 1.44X1OO

Maxti Y-r

&aufort-Jas~r Drinfcingwater - 5.wxfo-l 1.O9X1OO 1.22X1OO 1.O8X1OO 1.1DX1OO 1.O8X1OO 1.13X1OO

‘PortWa-rth Drinkingwater - 3.44x10-1 7.52x10-1 8.33x10-1 7.48X1O-1 7.59X1O-1 7.kxlo-l 7.88xlo-~

50-milerdius Fish ad - 8.65x10-1 1.23x10-1 1.1lxIO-l 6.33x10-3 3.28x10-2 1.53x]0-2 7.77x10-2

imrtebrates 1

50-milerdius Wcreationad 6.11xl~l - 5.29x10-3 -
rivertraffic — . — . L — — —

Total 6.11x103 1.80x10° 1.96x10° 2.17XI0’J 1.Wxloo 1.89x10° 1.Wxloo 2.Omloo

* Gastrointe.stinal— l-r 1arge intestine



I

Estimated Maximum Individual from SRP Liquid Releases and L-Reactor
Restart, Firat Year

Source Dose, mrem

SRP ‘0.526
,,$+‘:

L Reactor and
Associated Operations 0.071

CS-137 and CO-60 Transport 3.48

Total 4.08

3.5 Radiological Impact from Routine Operating Releaaea
to Atmosphere

This section presents a reassessment of the potential doses to
people living in the vicinity of the SRF from routine atmospheric
releases due to reactivation of L Reactor. The annual doses to the

maximally exposed individual and the population within 50 miles are
calculated from the estimated average and maximum annual releases,
using more realistic and less overestimative meteorological data and
assumptions than in the Environmental Information Document on
L-Reactor Reactivation (L-EID). 1

Table 3 .5-1 restates the estimated average and maximum release
rates of the radionuclides from Section 3.3 of the L-EID. 2 These

releases are from 200- ft stacks except far tbe several small ground-
level releases denoted by asterisks in the table. In the previous
assessment, all of the releases were treated as being from ground

level , which resulted in an overestimation of the doses.

3.5.1 Exposure Pathways

Radioactive materials released to the atmosphere reach man

through a variety of pathways, involving botb internal and external
exposure. The importance of these pathways depends upon the partic-

>*, ular radionuclides releaaed and the environmental factors which
,,,.“} determine the extent of man’ s exposure. In tbii supplement, the

following pathways were considered:

..

●
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TABLE 3.5-1

Estimated Routine Operating Releases of Radioactivity to Atmosphere
from Restart of L React Or After Tritium Reaches Equilibrium Levels
in the Moderator in About Ten Years

Radionuclide

Gaseous:

H-3

C-14
Ar-41
Kr-85m
Kr-85
Kr-87

Kr-88
Xe-131m
Xc-l 33
Xe-135

Particulate:

Sr-89, 90a

Zr-95
Nb-95
Ru-103
RU-106
1-129
1-131

CS-134
CS-137
Ce-141
Ce-144
U-235 , 238b
U-238
PU-238
PU-239
Am-241 , 243c
cm-242 , 244d
Beta-Gammae
Alphaf

Annual Releases, Ci/yrt

L Reactor Separations
Average Maximum Areas (F&H) D and M Areas

48,500
6 ,400*

12
19,500
600

540
790

1,700
1,390

62,800
6,450*

13
31,700
1,690

1,700
2,390

3,880
3,550

6,900
1;700* 790* (D)

8

201,800

1.9
0.1

1.5 x 10-3

6.0 X 10-3
1.2 x 10-’2

1.2 x 10-3
2.8 X 10-2

7.0 x 10-2
8.4 X 10-4 2.24 X 10-3 1.7 x 10-2

3.3 x 1O-3* 6.01 .X 10-3*
...

1.1 x 10-4
1.2 x 10-3
8.0 X 10-5
8.0 X 10-3
1.7 x 10-3

8.6 x 10-7* (M)
1.9 x 10-3
2.7 X 10-4
3.9 x 10-’+

3.5 x 10-4
2.0 x 13-Q 9.5 x 10-4 2.2 x 10-4
1.0 x 10-6 2.63 X 10-6 2.6 X 10-6* (M)

From Tables 3.3-1, 3.3-4, and 3.3-6 of Reference 1.
Asterisks denote ground-level releases; other releases are from 200-ft stacks,
Assumed to be Sr-90.
Assumed to be u-235.
Assumed to be Am-241 .
Assumed to be cm-244.
Assumed to be Sr-90 .
Assumed to be pu-239 .
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● Inhalation of airborne radionuclides

e Ingestion of contaminated foodstuff

@ External exposure to gannna radiation

0 External’ exposure to gama radiation
deposited on the ground.

from noble gase”i

from radionuclides

With respect to off site man’ s exposure due to reactivation of
L Reactor, the most important radionuclide is.tritium (H-3), which
will account for more than 70% of the total body doses via the
inhalat ion and ingestion pathways. External exposure to Ar-41 and
internal exposure to C-14, will also be important pathways.

3.5.2 Assessment Methodology

/The annual doses are calculated from the estimat$d elease
rates (Table 3.5-1) using the methodology of USNRC Regulatory

Guides 1.111 (meteorological models) and 1.109 (dose models ).9~12
These methods, together with the associated computer codes, are
desc~ibed in more detail ‘in Appendices E and F, respectively.

Appendix E also presents the average-annual atmospheric relative
dispersion “(X/Q) and deposition (D/Q)- factors used in the dose
calculations. Appendix F also indicates the dose conversion

factors; for internal exposure (inhalation and ingestion), age-
specific 50-year dose commitment factors have ken utilized.

Table 3.5-2 lists the human parameters used in calculating
doses to maximally exposed individuals. Table 3.5-3 shows’’’the
average individual parameters and demographic data used for
calculating doses to the 50-mile population. Footnotes in these
tables indicate the associated agricultural production data.

3.5.3 Annual Doses to the Maximally-Exposed Individual

The individuals considered (infant, child, teen, and adult) are
members of a hypothetical farm family residing on the SRY buffer-
zone boundary, producing their own foodstuff and consuming more food
than counterparts in the general population (Table 3.5-2 vs.
Table 3.5-3). The dose rates to these individuals are evaluated
along the SRF boundary to find the maximum total body dose rates;
one of these individuals — typically the child for SRP releases —
receives the highest total body dose rate and the annual doses to
that individual are reported here.
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Human Parameters Used in Calculating Doses to Maximally
Exposed Individual*

Parameter

Inhalation, m3 /yr

Ingest ion**
Cow’s milk, l./yr
Meat, kg/yr
Leafy vegetables, kgfyrt
Fruits, vegetables, and grains,
- kg/yrtt

External Exposure
Transmission factor for

shielding from buildings

Infant

1,400

330
0
0

0

0.7

Child Teen Adult——

3,700 8,000 8,000

330 400 310

41 65 110
26 42 64

520 630 520

0.7 0.7 0.7

*

*X

t

tt

Data are reconnnended values from USNRC Regulatory Guide 1.109.9

Foodstuff produced at the reference family’s location, except ‘as
noted, where exposure to the air-released radionuclides is at a
maximum. Crop yield and animal feeding parameters are presented in
Reference 13.

Seventy-f ive percent from reference fami ly’s garden (March-November
growing season) ; remainder imported (uncontaminated) .

Seventy-six percent from reference family ‘s crops (Reg. Guide 1.k09

reconnnended value);9 remainder imported (uncontaminated).
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TASLE 3.5-3

Human Parameters and Demograpb ic
to the 50-Mile Population

Data Used in Calculating Doses

ChildrenAverage Individual Parameters*

Inhalation, m3fyr 3,700

Ingestion**

Milk, L/yr
Meat, kg/yr
Leafy vegetables, kg/yr
Fruits, vegetables,

grain kg/hr

External Exposure
Transmission factor accounting

for shielding by residential
structures

Demographic Data, CY-2000f
50-mile residual population

Age-group distribution, %tt

Geographical distribution

170
37
10

200

0.5

Teen Adults

8,000 8,000

200 110
59 95
20 30

240 190

0.5 0.5

(679,000)
20.8 11.8 67.4

Table 2.2-5 _
of Ref. 1

*

‘A-&

t

tt

Data are recouunended values from USNRC Regulatory Guide 1.109.9

Foodstuff obtained at large from the 50-mile agricultural
production of man’s foods; any insufficiency is assumed to be

imported (uncontaminated) . Crop yield and animal feeding data
for the 50-mile vicinity are presented in Reference 13.

1970-Census data projected to the assumed midpoint of
operations (Section 2.2.1, Table 2.2-5 of Reference 1).

From Table 2.2-8 of Reference 1.

...
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‘.T) Tables 3.5-4 and 3.5-5 show the annual dos~s to the maximally-

exuosed individual (the child) by pathway and body organ for the
cases of average and maximum annual releases, respectively. The

percentage contributions by radionuclide to these organ doses are
shown in Tab Ies 3.5-6 and 3.5-7. As indicated by these tables, the

average annual dOse rate to the tOtal bOdy to the maximally exposed
individual (child) is 0.41 millirem per year, 59% by ingestion and
25% from external exposure to noble gases; tritium (H-3) contributes
71% of the dose rate.

3.5.4 Annual Doses to the 50-Mile Population

The population doses are baaed on tbe average air and ground

concentrations of the released radionuclides in the compass sector
segments of the 50-mile vicinity (Table 3.5-1 and Appendices E
and F) , and the population and agricultural production therein

(Table 3.5-3). The calculated annual dose commitment is to the
estimated CY-2000 population,. with residual effects from ground
deposition considered for an additional 100 years (a 100-year

environmental dose commitment per year of operation).

Tables 3.5-8 and 3.5-9 show tbese. estimated annual dose

coremitments by pathway and body organ for the cases of average and
maximum annual releases, respectively. Tables 3.5-10 and 3.5-11

show the percentage contribution to the organ doses by radionuclide.
As indicated by these tables, the maximum annual total-body dose
commitment is 16.5 man-rem per year of operation. Inhalation,
inzestion. and external exDosure to noble gases account for 44%.
40% , and i5% of
uting more than

this total-body

10% are,tritium

dose rate; -radionuclides contrib-

(81%) and Argon-41 (10.1%).

*.
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TtiLE 3.5-4

Average Annual

Average Annual

Doses to the Maximally Exposed Individual (Child) by Pathway — .

Routine Atmospheric Releases of Radioactivity*

Pathway

Inhalatiol~

Ingest ion

External (y-rays):

Noble gases

Ground

Total

Organ Doses, mremj yrf
~ GI-LLI Bone Kidney Thyroid Lung Skin— —

0.053 0.052 0.011

(17.0%) (16.7%) (6.9%)

0.20

(64.4%

0.058

0.20 0.095

(65.0%) (57.9%)

0.058 0.;58

(18.5%) (18.3%) (35.1%)

0.00023 0.00023 0.00023

(0.07%) (0.07%) (0.14%)
0.31 0.31 0.16

Liver

0.055

(17.4%)

0.20

(64.1%)

0.058

(18.4%)

0.00023

(0.07%)’
0.31

0.054

(17.2%)

0.20

(64.4%)

0.058

(18.4%)

0.00023

(0.07%)
0.31

0.053

(4.4%)

1.08

(90.7%)

0.058

(4.8%)

0.00023

(0.02%)
1.19 ‘

* At the location of tke maximum total body dose on the SRP buffer-zone boundary

0.054

(17’.5%)

0.20

(63”.6%)

0.059

(18.9%)

0.00023
(0.07%)
0.31

0.052

(12.2%)

0.20

(46.1%)

0.18

(41.6%)

0.00035

(0.08%)
0.43

(7.1 miles ESE of L Reactor).

t Dose rates at the midpoint of an assumed 30-year operating period (NRC Regul~tory Guide 1.109).9

f.
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Average Annual Doses to the Maximally Exposed I~dividual (Child) by Pathway — s
Maximum Annual Routine Atmospheric Releases of Radioactivity*

Pathway

Inhalat ion

Ingest ion

External (y-rays):

Noble gases

Ground

Total.

Organ Doses, mremiyrt
Total Body GI-LLI Bone Liver Kidney Thyroid Lung Skin— — — —

0.065 0.065 0.011 0.067 0.066 0.065 0.067 0.065

(15.8%) (15.6%) (4.9%) (16.1%) (16.0%) (5.0%) (16.2%) (11.5%)

0.25 0.25 4 0.12 0.25 0.25 1.13 0.24 0.24

(59.4%) (59.8%) (50.9%) (59.2%) (59.4%) (87.1%) (59.0%) (43.3%)

0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.25

(24.7%) (24.5%) (44.1%) (24.6%) (24.6%) (7.8%) (24.7X) (45.1%)

0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00035

(0.06%) (0.06%) (0.10%) (0.06%) (0.06%) (0.02%) (0.06%) (0.06%)— — — — — — — —
0.41 0.42 0.23 0.41 0.41 1.30 0.41 0.56

* At the location of the maximum total body dose on the SRP buffer-zone boundary

(7.1 miles ESE of L Reactor).

T Dose rates at the midpoint of an assumed 30-year operating period (NRC Regulatory Guide 1.109).9
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● TABLE 3.5-6

Percentage of Average Annual Doses to Maximally Exposed Individual (Child)
by Radionuclide — Average Annual Routine Atmospheric Releases from L-Reactor Restart

I
Radionuclide

Ar-41

Kr-85

Kr-88

H-3

C-14

Sr-90

RU-106

1-129

1-131

u-235

PU-238

Others**

Organ Doses, %

Total
Body GI-LLI

16.1 16.0

0.2
0.2...

1.4 1.3

76.4 75.6

4.3 - 4.2

0.1 <0.1

<0.1 1.5

0.4 <0.1

<0.1 <0.1

<0.1 <0.1

<0.1 <0.1

0.8 1.0

Bone

30.6

0.4

2.6

—*

40.6

13.5

0.2

1.4

<0.1

1.4

5.8

3.4

Liv;r

16.0

0.2

1.3

76.0

4.3

—

<0.1

0.5

<0.1

<0.1

0.4

1.3

* Dashes signify no dose conversion factor.

* Each contributing less than 1%.
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Kidney

16.0

0.2

1.3

75.8

4.2

0.1

0.8

<0.1

0.1

0.3

1.0

Thyroid

4.2

<0.1

0.4

19.9

i.1

—

<0.1

73.0

1.2.

<0.1

<0.1 .

0.2

Lung

16.1

0.6

1.4

76.2

4.3

<0.1

<0.1

<0.1

<0.1

<0.1

0.4

0.9

Skin

18.7

19.8

1.4

55.2

3.1

—

<0.1 .

<0.1

<0.1

<0.1

<0.1

1.7

.
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TABLE 3.5-7

Percentage of Average Annual DOsea tO Maximally Exposed Individual (Child) by
Radionuclide — Maximum Annual ROutine Atmospheric Releases from L-Reactor Restart

Ridionuclide

Ar-41

Kr-85 -

Kr-87

Kr-88

Xe-135 -

H-3

C-14

Sr-90

RU-106

1-129

1-131

PU-238

Others*

Organ Doses, %

Total
Body

19.8

0.2

0.5

3.1

0.7

71.2

3.4

0.2

<0.1

0.3

<0.1

<0.1

0.4

GI-LLI.—

19.6

0.2

0.5

3.1

0.7

70.7

3.4

0.1

1.2

<0.1

<0.1

<0.1

0.5

Bone-

35.3

0.3

1.0

5.5

1.3

— *

30.8

17.5

0.1.

1.0

<0.1

4.1

3.0

* Dashes signify no dose conversion

** Each contributing less than 1%.

Liver

19.7

0.2

0.5

3.1

0.7

71.0

3.4

—

<0.1

0.4

<0.1

0.3

0.7

factor .

Kidney

19.7

0.2

0.5

3.1

0.7

70.8

3.4

0“.1

0.6

<0.1

0.2

0.6

Thyroid

6.3

<0.1

0.2

1.0

0.2

22.6

1.1

<0.1

66:9

1.5

<0.1

0.1

Lung - Skin

3-30

19.7

0.5

0.6

3.1

0.8

71.1

3.4

<0.1

<0.1

<0.1

<0.1

0.3

0.5

23.3

15.2

1.4

3.1

1.4

52.3 ‘

2,5

—

<0.1

<0.1

<0.1

<0.1

0.7

\JNCLASSIFIE~



TABLE 3.5-8

Annual Doses to the 50-Mile Population by Pathway —
Average Annual Routine Atmospheric Releases of Radioactivity*

Pathway

Inhalation

Ingest ion

External-Noble Gases

External-Ground

Total

Organ Doses, man/rem*

Total Body GI-Tract Bone Liver Kidney Thyroid Lung Skin— —

6.0

(45.9%)

5.5

(42.5%)

1.4

(10.5%)

0.15

(1.1%)
13.0

5.9

(43.0%)

6.3

(45.9%)

1.4

(10.0%)

0.15
(1.1%)
13.7

3.0

(42.6%)

2.5

(35.8%)

1.4

(19.5.%)

0.15

(2.1%)
7.0

6.5

(48.0%)

5.5

(40.7%)

1.4

(10.1%)

0.15

(1.1%)
13.5

Note: Number in parentheses = percentage by pathway.
* 100-Year Environmental Dose Commitment per year of operation.

/“
\“\*

<;

.,,.

6.3

(47.1%)

5.6

(41.6%)

1.4

(10.2%)

0.15

(1.1%)
13.4

6.1

(6.9%)

79.8

(91.3%)

1.4

(1.6%)

0.15

(0.2%)
n

6.2

(46.3%)

5.4

(40.3%)

1.6

(12.2%)

0.15

(1.1%)
13.4

5.9

(17.5%)

5.4

(16.1%)

22.1

(65.7%)

0.23

(0.7%)
33.6

f

R,
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TABLE 3.5-9

Annual Doses to the 50-Mile Population by Pathway -

Maximum Annual Atmospheric Releaaea from L-Reactor Startup

Pathway

Inhalat ion

Ingest ion

External-Noble Gases

w
& External-Ground

N
Total

1
Organ Doses, man-rem*

Total Body GI-Trac t Bone Liver Kidney Thyroid Lung Skin

7.3 7.2 3.0

(44.0%) (41.8%) (35.5%)

6.7 7.4 2.9
(40.5%) (43.3%) (34.1%

2.4 2.4 2.4

(14.6%) (14.1%) (2S.6%:

0.15 0.15 0.15

(0.9%) (0.9%) (1.8%)
16.5 17.2 8.4

7.8

(45.8%)

6.6

(39.1%)

2.4

(14.2%)

0.15

(0.9%)
17.0

(45.1%)

6.7

(39.7%)

2.4

(14.3%)

0.15

(0.9%)
16.9

Note: Number in parentheses = percentage by pathway.
* 100-Year Environmental Dose Cormnitment per year of operation.

7.6 . 7.4
(8.1%)

81.2

(89.1%)

2.4

(2.6%)

0.15

(0.2%)
91.1

7.5 7.2

(44.4%) (18.8%)

6.6 6.6

(38.8%) (17.2%)

2’.7 24.1 c

(16.0%) (63.4%) z

p
0.15’ 0.23

(0.9%) (0.6%) >

16.9 —w38.1
m
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Percentage of Annual Doses to the 50-Mile Population by Radiomclide —
Average Annual Routine Atmospheric Releases from L-Reactor Restart

Radionuclide

Ar-41

Kr-85

Kr-88

H-3

C-14 .

Sr-90

RU-106

1-129

1-131

U-235

Pu-238

Pu-239

Am-24 1

Cm-244

I Othersfi

Organ Doses, %
Total
Body

7.9 .“

0:9

0.9

84.3

2.4

0.1

<0.1

1.6

<0.1

0.2

GI-Trac t

7.5

0.9

0.9

80.3

- 2.3

0.1

5.8

0.9

<0.1

0.2

0.5 <o.

0.1 <o.

0.1 <o.

<0.1 <o.

Bone

14.6

1.7

1.8

*

22.4

10.4

0.3

2.6

<0.1

1.4

33.6

5.5

2.6

1.5

0.8 1.2 1.6

Liver Kidney

7.6

0.9

0.9

81.5

2.3

<0.1

1.2

<0.1

0.2

2.2

0.3

1.3

0.7

0.8

* Dashes signify no-dose conversion factors.

** Each contributing less than 1%.

7.7

0.9

0.9

82.3

2.4

0.2

1.5

<0.1

0.3

2.0

0.3

.0.7

0.2

0.8

Thyroid Lung

1.2

0.1

0.1

12.6

0.4

<0.1

84.3

1.2

<0.1

<o.

<o.

<o.

<o.

0.1

7.6

2.9

0.9

81.8

2.3

<0.1

0.2

0.9

<0.1

0.5

1.5

0.2

0.1

0.1

“0.9

Skin

5.4

58.7

0.5

32.7

0.9

—

<0.1

0.6

<0.1

0.1

<0.1

<0.1

<0.1

<0.1 .

1.0
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TABLE 3.5-11

—

Percentage of Annual DOses tO the 50-Mile Population by Radionuclide –
Maximum Annual Rout ine Atmospheric Releases from L-Reactor Restart

Organ Doses , %

Total
Radionuclide

Ar-41

Kr-85

Kr-88

Xe-135

H-3

C-14

Sr-90

RU-106

1-129

1-131

U-235

Pu-238

Pu-239

Am-241

Cm-244

Others**

Body

10.1

0.7

2.2

0.9

81.1

2.0

0.1

<0.1

1.3

<0.1

0.2

0.4

<0.1

0.1

<0.1

0.7

GL-Tract Bone

9.7 19.8

0.7 1.4

2.2 4.4

0.9 1.8

78.0 . –*

1.9 19.6

0.1 12.0

4.6 0.2

0.7 2.2

<0.1 <0.1

0.1 1.1

<0.1 28.0

<0.1 4.6

<0.1 2.2

<0.1 1.2

1.0 1.4

Liver

9.8

0.7

2.2

0.9

79.0

2.0

<0.1

1.0

<0.1

0.1

1.7

0.3

1.0

0.6

0.7

Kidney

9.9

0.7

2.2

0.9

79.4

2.0”

0.2

1.2

<0.1

0.2

1.6

0.2

0.6

0.2

0.7

Thyroid

1.8

0.1

0.4

0.2

14.7

0.4

—

<0.1

80.9 “

1.3

<0.1

<0.1

<0.1

<0.1

<0.1

0.1

Lung

9.9

2.3

2.2

0.9

79.2

2.0

<0.1

0.1

0.7

<0.1

0.4

1:2

0.2

0.1

.,0.1

0.7

Skin

.7.8

51.8

1.4

1.3

35.2

0.9

<0.1

0.5

<0.1

0.1

<0.1

<0.1

<0.1

<0.1

1.0

* Dashes signify no-dose conversion factors .

* Each contributing less than 1%.
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4. WETLANDS - FLORA AND FAUNA

This chapter describes recent information on wetlands of the

Savannah River floodplain and the Steel Creek delta area. Informa- -

tion is provided on the more conunon waterfowl and vertebrates as
well as the rare and/or endangered species of the Steel, Creek area.

4.1 WBTLANDS

4.1.1 Savannah-River Floodplain

Radiant multi spectral data from the Savannah River floodplain
and from the Savannah River Plant was collected by a NASA Landsat
satellite in February 1977. A computer-aided analysis of this
Landsat data was conducted to characterize the Savannah River
floodplain and the wetlands on.the SRP. Analysis of the Landsat

data provided an accurate quantitative land use inventory of the
area.

There are approximately 130,000 acres of wetlands in the
179,400 acres of Savannah River floodplain between Augusta, GA
(River Mile 195) and Ebenezer Landing, GA (River Mile 45). The
width of this 150 mile long stretch of fl~odplain varies from one

to six miles. The six categories used to classify land use within
the floodplain area were bottomland hardwood swamp, upland mixed

forest, agriculture, river, urban, and misc=llaneOus (TahI~4.1-1). -

4.1.1.1 Savannah River Plant

The land area of SW is 192,323 acres. Standing water or
seasonally moist areas total 39,870 acres. These wet areas include
streams and their floodplains, Carolina Bays, Par Pond, former farm
ponds, canals, and the Savannah River swamp and floodplain. The

L-Reactor Environmental Assessment stated that SRP contains
39,000 acres of wetlands. This value is based on U.S. Forest
Service estimates of creek floodplain bottomland hardwood forests

(31,400 acres), plus an estimate of the SRP river swamp from Four
Mile Creek to Steel Creek (7,800 acres). The EA estimate does not
include Par Pond, Carolina Bays, and canals. 1~z Although the EA
and Landsat estimates of bottomland hardwood and swamp differ, the
total acreage is similar. The EA estimated 39,000 acres and
Landsat 34,976 acres. The acreage covered by the different kinds

of SRP wetlands is shown in Table 4.1-2. L-Reactor startup will
impact approximately 2.5% (1000 acres) of the total SRP wetland

,~,,J.....“’
4-1 ,,
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TABLE 4.1-1

Land Use Classification of the Savannah

Classification Acres

Bottomland Hardwood Swamp 124,600

Upland Mixed Forest 25,500

Agriculture 18,313

River 7,528

Urban 1,543

Miscellaneous 1,904

Total 179,388

River Floodplain*

Percentage

70

14

10

4

1

1—

100

Acres of
Wetlands

124,600

7,528

132,128

* Analysis of February
multi spectral data.

TABLE 4.1-2

Wetland Areas at SRF

Type wet 1and

Creeks/Floodplains

Savannah River Swamp

Pa? Pond

Carolina Bays

Other

Total

’22, 1977, NASA Landsat satellite

Acres

24,607*

10,369*

2,640**

1,250***

1,004***

39,s70

Percentage

62

26

7

3

2—

100

EA Acreage
Estimates

31,400t “

7,800tt

39,200

I * Analysis of February 22, 1977 NASA Landsat satellite
multi sDectral data.

* T. M. Langley and W. L. Marter. The Savannah River Plant
Site DP-1323 (1973) .

H* J. D. Shields, et al. Locations and Areas- of Ponds and
Carolina Bays at the Savannah River Plant. DP-1525 (19S0).

t U.S. Forest Service.
t’tFrom Four Mile Creek to Steel Creek.

4-2
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area. A description of each wetland ~ategory and the amount that ,,
will be affected by L-startup follows.

About 8% (10,369 acres) of the Savannah River swamp (i.e”.,
from Upper Three Runs to Steel Creek) lies adjacent to the SRP.
Studies by SREL indicated that vegetation in 45% of the SRP swamp
has been affected to some degree by thermal disc”harges.3 Estimates
of impacted and nonimpacted swamp acreage are shown in Table 4.1-3.
The nonimpacted and slightly impacted areas comprise 88% of the SRP
swamp; both areas presently support a wide diversity of plant and
animal life. Included in the impacted categ~ry are 300 acres of
Steel Creek Delta that once experienced moderxe to severe vegeta-
tive destruction from A-React6r thermal discharges. Vegetation in
the Steel Creek Delta (3% of’ the SRP total) will again be thermally
affected when the stream rec&ives L-Reactor cooling water effluents.

The SRP tributaries and their f~oodplains cover 27,968 acres.
Bottomland hardwood characterizes the floodplains of the streams .
Over 95% of these wetlands support diverse vegetative and wildlife
communit ies. The other 5% (1270 acres) lies along Four Mile Creek
and ken Branch Creek and is currently affected by thermal dis-
charges from C and K Reactors, respectively” (Figure 4. l-l) . Fish .
and aquatic vegetation in the wetland area along Steel Creek (from
L-Reactor outfall to the delta) will be affected when L Reactor
resumes operations. The EA estimated that the impacted area in the
Steel Creek corridor would be 580 acres or 2% of the total creek
floodplain area at SRP. The Landsat data estimated that 792 acres
of bottomland hardwood exists along the Steel Creek corridor. The
EID estimated the Steel Creek corridor as 725 acres. Since
L-Reactor thermal discharges will probably not directly impact the
entire bottomland hardwood area, the EID value remains as a “’”
reasonable conservative estimate of the impact area.

Although 2281 acres of the we~lands along Steel Creek above
L Area and along Meyers Branch above its confluence with Steel
Creek will not receive direct thermal discharges, access to these -
areas by fish from the Savannah River will be restricted. The
entrance to Boggy Gut Creek; an offsite tributary immediately
downriver of Steel Creek, could be blocked by the thermal plume at
times and fish access therefore limited (Section 5.4). Wet land
areas of Boggy Gut total about 231 acres. -

4.1.1.2 Steel Creek Delta

During the summer of 1981,
tation of the “Steel Creek Delta

an intensive sampling of the vege-
and surrounding swamp was conducted

to provide wetlands habitat characterization and to serve as the
basis for a vegetation IMP. Field sampling techniques and proce-
dures for preliminary data analyses are detailed in Reference 4.

●
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TAELE 4.1-3

Acres of SRP Swamp

Vegetative Impact

Severe

Moderate

Slight

None detected

Total

Impacted by Thermal Effluents

Acres

560*

650*

3 ,450* .

5,709**

10,369

* R. R. Sharitz, et al. “Impact of Production

Reactor Effluents on Vegetation in a Southeastern
Swamp.Forest .“ Thermal Ecology. CONF-730505 ,
,pp. 356-362, (1974).

~ Remainder of wetland area based on Landsat estimate.

.,, n
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REMOTE SENSING OF ENVIRONMENTAL QUALITY

FIGURS 4.1-1. Map of tbe Savannah River Plant Showing Two Nuclear
Reactors (C and K) Curreutly Dischargi~g Thermal
Effluent Into the Savannah River Swamp. L Reactor

●
Will Also Discharge Hot Water Into the Swmp.



Preliminary vegetation maps of the Steel Creek corridor and delta
were prepared frOm autumn 1978 color infrared aerial photographs
(scale = 1:96.00) and from the 1981 sampling data. These reps,

along with descriptions of the plant community types, and a summa-
ri~ation of the sampling data including species density, ksal area
or standing crop, and community ordination have been presented
previous ly.4

Subsequent to preparation of the 1981 report, q suuuner 1981

color infrared imagery of the Steel Creek Delta was obtained
(EG&G Inc. , Las Vegas, NV) a$ scales of 1:4000 and 1:6000. This

imagery provided a more detailed and up-to-date resource for prep-
aration of a final vegetation map than did the 1978 imagery.
Therefore, further data analysis and map preparation were under-
taken in 1982.5 Plant community types were characterized according
to the U.S. Fish and Wildlife Service gystem for classification of

wetlands and deepwater habitats of the Urlited States and used as
vegetation mapping units.6

The following units, or combination of units, were identified

for -mapping purposes:

● Sv :

● p.

ON=

ec=

0s=

Submerged vascular aquatic plants

Persistent aquatic plants

Nonpersistent aquatic plants

Cephalanthus occidentals (buttonbush-shrub community)

~ SPP. (willow-shrub com.nity)
...

● T = Taxodiutn distichim and * aquatica (cypress-tupelo forest)

● F = Fraxinus spp. (ash-dominated bottomland hardwood foreat)

● Q = Quercus SPP. (oak-dominated bottomland hardwood forest)

e T/F = Cypress-tupelo-ash forest

● T/C and T/C/N = cypress-tupelo forest with buttonbush shrubs

(and with nonpersistent herbaceous vegetation = N)

Application of these mapping units to 1981 aerial photography
resulted in the co”structio” of a vegetation map of tbe Steel. Creek .
Delta and swamp which differed in subtle ways from the preliminary
one based upon 1978 imagery (Figures 4 .1-2 and 4 .1-3).5 The result-

ing eleven mapping units are described in Table 4.1-4. Successional.
regrowth of the buttonbush and willo” shrub communities has resulted

in their expansion into areas previously characterized by peraiatent
, rgent grasses and other herbaceous species .6.

km
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FIGU8S 4.1-3. Vegetation Map of Steel Creek Delta Baaed on 1981 Aerial
Photographs and Field Studies

—



. ,.-.

..,;?
.:>“.’

●

TABLE 4.1-4

Steel Creek Delta Community Types

Wetland Type

Palustrine System
Aquatic Bed

Emergent Wetland

Scrub-Shrub Wetland

Forested Wetland

uNcLA$jslFIED “’”’ $,

‘%
Description

Submerged Vascular (Sv)

Persistent (P)

Nonpersistent (N)

Broad-leaved Deciduous (C)

Mixed Forest/Scrub-Shrub
Wetland (T/C)

Mixed Forested/Scrub-Shrub
Nonpersistent Emergent

Wetland (T/C/N)

Broad-leaved Deciduous (S)

Broad-leaved Deciduous (F)

Broad-leaved Deciduous (Q)

Mixed Deciduous (T)

Mixed Deciduous (T/F)

4-9

Common Dominant Plants

.Ceratophyllum demersum
Lema perpusilla
Myriophyllum brasiliense
Polygonum Iapathifolium

Leersia spp.
Panicum agrostoides
- cyperinus
Typha Iatifolia

Hydrolea quadrivalvis

Polygonum hydropiperoides
Aneilema keisak

Ludwigia palustris
Sagittari latifolia

Cephalanthus occidentals

Mikania scandens
Ampelopsis arborea

Taxodium distichum
= aq.atica
Cephalanthus occidentals

Taxodium distichum
Mussa aquatica
Cephalanthus occidentals
Polygonum lapathi folium

\
Salix spp.

Fraxinus spp.

Quercus spp.

Taxodium distichum
Nyssa aquatica

Taxodium distichum
Nyssa aquatica
=nus spp. p~
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:. Examination of the revised vegetation map for the Steel Creek

Delta (Figure 4.1-2) and comparison with the preliminary map

(Figure 4.1-3) indicate the cOntinued successional revegetation of
the upper part of the delta. In 1978, this region was dominated by

persistent herbaceOus emergent species (chiefly cut grass); however,
by 1981 the willow shrub and low forest comunity had spread across
much of the upper delta. Some.additional growth of buttonbush is

also apparent in the deeper water zone peripheral. to the deltaic
fan.6

!
A mixed hardwood community characterized by ash (chiefly

Fraxinus carol iniana) and numerous other hardwoods was identified
and mapped in the southern periphery of the delta area. This
comunity occurs in an area where the original swamp canopy has
become partially open as a result of flooding by reactor effluents.

An understory dominated by aah and tupelo saplings, chiefly th-e
result of stump and root sprouting, has developed in this area.

.-

~
4.1.2 Growth of Steel Creek Delta

The history of the Steel Creek delta was traced by digitizing
aerial photographs from 1943 to 1982. Delta boundary changes were
recorded and acreages estimated. The aerial photographs show
thermal discharges first affecting the canopy between 1955 and 1956
more than one year after P and L Reactors began releasing hot water

to Steel Creek. Rapid vegetation kill and canopy loss occurred at
a rate of 50 acres per year from 1956 to 1961 when both reactors
discharged to Steel Creek. Delta growth slowed to about 1 acre “per
year from 1961 to 1966, probably because P-Reactor thermal
effluents were diverted to Par Pond in 1963. In 1966, the impact -
area was nearly maximum at 307 acres (Table 4.1-5 and Figures 4.1-
4, and 4.1-5). When L Reactor discontinued operations in 1968, the
swamp canopy began to recover. From 1968 to 1982 about 27 acres of
impact zone recovered (Figure 4.1-6) , and new canopy cover was
established. Partiar canopy recovery occurred in an additional 51
acres of former tree kill (Figure 4.1-6) .

4-1o
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TABLE

Steel

Year

1951

1955

1956

1961

1966

1974”

1982

4.1-5

Creek Delta Impact

Total Impacted
Area, * Acres

o

0

1s0

303

307

299

280

UNCLASSIFIED

Areas

Total Canopy
Loss,** Acres

o

0

0

214

235

210

184

* Includes partial to total Jree canopy losses.

** Includes primarily the sedimentation delta

and peripheral areas experiencing total
canopy removal.

4-11
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Two methods were used to document waterfowl distribution and
abundance in Steel Creek and in the SHY Savannah River Swamp. The

first method, grOund counts and observations, was used exclusively
in Steel Creek Delta and the surrounding .cy-press-tupelo forest.
The second method , aerial survey, was used to census waterfowl

around Pen Branch Delta and Four Mile Creek Delta, and Beaver Dam
Creek, as well as around Steel Creek Delta.5

Nine species of waterfowl were observed in the Steel Creek

Delta area between mid-September 1981 and March 1982 (Table 4.2-1 ).
Wood ducks are present throughout the year, but a substantial turn-
over of individuals occurs seasonally. Wintering populations are
larger than summer populations because of the influx of migratory

wood ducks . Wood ducks banded in August, September, October, and
,.

November on tbe SRP have been recovered in Minnesota, Wisconsin,
and Ontario, as well as in South Carolina. In general , the remain-
ing species are present only during the fall andlor winter months,
although hooded mergansers may occasionally breed on the SRP.6 In
previous years, shovelers (Athya clypeata) and lesser scaup

(~. affinis) have a]so been. observed in the Steel Creek area.718

Mallards and wood ducks dominate the Steel Creek Delta area

waterfowl comunity (Figure 4.2-l). Even though the number of
ducks counted during tbe annual Christmas Bird Counts varies 14-

fold, the frequency distribution of tbe number of each species
observed is rather stable. Mallards dominant in all three years
and wood ducks are second in two of three years. 7-9

An influx of wood ducks occurred in late October 1981, then
their numbers declined. through November. Another influx of,wood
ducks appeared in mid-December and their numbers dec lined again
through January. By mid-February wood ducks bad begun nesting on
the SRP snd many migrants had already flown north . The seasonal
fluctuations in wood duck counts generally correspond with those

reported by Fendley. 10

Mallards did not arrive in tbe Steel Creek Delta area until
late October 1981. The greatest number of mallards were present in
tbe study area during mid-December through mid-January. Mallard
numbers declined from mid-January to mid-February but sharply
increased after mid-February. Mallards present in the study area
during late February were” probably transient migratory flocks that
spent only one or two days on the Steel Creek Delta. 5

Use of the Steel Creek Delta by the other species was gener-
ally low. Flocks of up to 50 American green-winged teal and 25
American widgeon were seen on a number of occasions during the fall
and winter. Hooded mergansers were also present on the area but no
more than 15 to 20 were seen at the same time . Only one pintail
and one bufflehead were see” during the fall and winter.5

4-16

uNcLAsslFl~~



“.4

uNCLASSIFIED .L%‘! -

TABLE 4.2-1

Waterfowl Observed in or Around Steel Creek Delta During Fall 1981 and
Winter 1982

Species

Wood Duck (Aix sposa)——

Mallard (Ariasplatyrhynchos)

Blue-Winged Teal (Ariasdiscors)——

American Green-Winged Teal (Ariascrecca)——

Black Duck (Ariasrubripes)

American Wigeon (Ariasamericana)

Pintail (Ariasacuta).—

Hooded Merganser (Mergus cucullatus) -

Bufflehead (Bucephala albeola)

-.

4-17
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Months of Use

Year round

Late October-Late February
b

Mid-September-Early October
--

Late October-Late February

Late October-Late February

Late October-Late February

Late October-Late February

....
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FIGURE 4.2-1.

“*‘J

Frequency Distribution of tbe Number of Each Species

of Waterfowl Counted in Steel Creek Delta During
Annual Christmas Bird Counts (References 7-9);

MA = Mallard, WD = Wood Duck, WG = Wigeon, LS . Lesser
Scaup, BL = Black .Duck, GWT = Green-Winged Teal,
BWT = Blue-Winged Teal, PT = Pintail, RM = Hooded
Merganser, SE = Shoveler.



UNCLASSIFIED

%

{ ,,

:1
● Waterfowl used Steel Creek Delta for both feeding and roosting

(Figure 4.2=2). Up to 300 mallards, 200 wood ducks, 50 green-
.: “winged teal, 25 American’ wigeon, “and 20 hooded mergansers were seen

flying into the Steel Creek Delta roost. This roost area was
characterized by a dense growth of buttonbush (Cepbalanthus
occidentals) that provided good overhead protection from
predators . Both the’roosting and feeding areas in Steel Creek
Delta will be destroyed by thermal effluents from L Reactor.
Waterfowl also fed extensively in the cypress-tupelo forest
surrounding the Steel Creek Delta area. These feeding areas should
not be as directly affected by L-Reactor startup. However, because
L-Reactor “effluents will destroy the shrub-marsh habitat in Steel
Creek Delta that is used for both feeding and roosting, waterfowl
use of the cypress-tupelo forest habitat may decline. 5

A comparison of the number of mallards observed during aerial
surveys of the Steel Creek Delta area, Pen Branch Delta, Four Mile

Delta area, and Beaver Dam Creek revealed that both the ‘Four Mile
Delta area and Beaver DauICreek were used by this species

,(Figure 4.2-3). However, waterfowl were not observed in Pen Branch
Delta. Mallard use of the Four Mile Delta area was generally
higher than that of Steel Creek. Mallards in the Fouf Mile Delta
area were-associated with open channels that brancb off the main
delta at a 90” angle. Mallards were observed in these channels
whether C Reactor was up or down, except during the December 30 and
January 5 surveys when C Reactor was operating and the swamp water
level reached a peak. During this period, the Savannah River had
breached its levee and normal water flow across Four Mile Delta was

disrupted. Hot water normally flows in a southwesterly direction
across the delta toward the river and does not flow directly into
tbe open channels. However, during peak water levels, hot water
was probably diverted directly into the open channels making them
unsuitable for use by waterfowl . Thus , the open channels associ-
ated with Four Mile Delta provide waterfowl habitat, except when
normal water flow is disrupted. 5

The open channels exist at Four Mile Creek Delta because of
the unique topography of the area. Hardwood islands prevent the
flow of hot water directly into these channels during periods of
normal water levels . Around Pen Branch, similar open channe 1s have
not developed because of the different orientation. of the hardwood
islands. Waterfowl were not observed in this area. Although two
hardwood islands are present in Steel Creek Delta it is unlikely

that suitable waterfowl habitat will develop between them after
L-Reactor restart because flow from Steel Creek moves directly
between the islands.5
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.. 4.2.2 Wood Ducks

Studies during the
biology of the resident
coolinz water effluents
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spring and summer of 1982 emphasized the
wood duck populations . Previous impacts of

in the Steel Creek Delta area. have uroduced
habita~s that are attractive to both migratory waterfowl in ~nter,

SPonsa) .~,lo The wood duck is the only species of waterfowl t=
and to .s ring and summer breeding populations of wood ducks (Aix

breed commonly in the SRP region. Because of its requirement for

nesting cavities near water, flooded mxrshy areas with large
amounts of stand+ng dead timber conunon in the lower reachea of
Steel Creek, are ideal for this species. 5 Data presented by

Fendley suggested that these areas have a higher carrying capacity
for both migratory and breeding wood ducks than was the case eittier
before or during the period of reactor effluent introduction. 10
The proposed restart of L Reactor represents a potential for
reduction of the carrying capacity of this area.

Fifty nest boxes were erected in the Steel Cr~k drainage

system in Janu-y 1973 (Figure 4.2-4) . These boxes were placed on
standing dead cypress trees approximately 1.75 to 6.00 m above high
water. Bi-weekly checks of these boxes were wde by Fendley from
Febrfiary through June during 1973, 1974, and 1975. After the com-
pletion of Fendley ’s study in 1975, the boxes were not checked
again until 1979. Between 1976 and 1979, additional boxes were
erected in the Steel Creek system and in other areas on, the SN.
These boxes and those remaining from Fend ley ’s study were checked
at approximately hi-weekly intervals from February to April in

1979, monthly intervals from March to May in 1980 and from February
to April 1981, and at least hi-weekly (or shorter) interval s...from
April to July 1981. In 1982, all boxes were checked at weekly
intervals from February to mid-July. During each check, the
presence and number of.eggs in a box were recorded. Incubating
females were also captured and banded with a U.S. Fish and Wildlife
Service leg-band.ll Newly-hatched ducklings were web-tagged with
/}1monel fish-fingerling tags, to allow identification of birds
from Steel Creek nests that might subsequently be collected in the
area as adults.5 ,10

Wood ducks exhibited a rapid response to t“he initial erection
of nest boxes in the Steel Creek system (Table 4.2-2) . Use of nest
boxes increased from 26% to 68% in the first three yeara of their
availability. Nest box utilization was highest in 1979, declined
in 1980 and 1981, and showed a slight increase in 1982. The number
of clutches initiated exhibited a pattern similar to that of nest
box utilization (Table 4.2-2) except in 1982 when the number of
clutches initiated reached 1979 levels. Both 1.980 and 1981 were
SX;;~g;g dry year s and were therefore less favorable for wood duck

4-22
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TABLE 4.2-2

Use of Nest Boxes by Female Wood Ducks in the

1973*

Number of boxes - 13
used

Number of boxes 50
available

Percent utilization 26.0

Number of clutches 13

1974* 1975*—.

29 34

50 50

58.0 68.0

29 34

Steel Creek Drainage System

1979 1980 1981 1982—— _

39 30 25 28

50 44 45 46 -

78.0 68.2 55.6 66.9

45 -38 31 44

* From Reference 10.

..



Specific locations of each line of boxes in the Steel Creek
system during 1979 to 1982 are shown in Figure 4.2-5. Percent
utilization was determined for the Steel Creek Delta line, the
Steel Creek Beaver Pond. line, and for the three other upstream
Steel Creek lines combined. Nest box utilization in Steel Creek

Beaver Pond remained high from 1979 to 1982 (Figure 4:2-6) .
However, p,ercent utilization declined until 1981 in the Steel Creek

Delta and leveled off in 1982. The other Steel Creek lines also
declined until 1981 but increased in 1982. Normal water conditions
enhanced reproduction in.1982.5

Also shown in Figure 4.2-6 is the percent utilization of boxes
along Upper Three Runs Creek. Upper Three Runs Creek has never
received reac.~or effluents and is a typical backwater stream.
Before the release of thermal effluents, the habitats of Upper
Three Runs Creek and Steel Creek ‘were florist ically similar .12
Percent utilization of boxes along Upper ~ree Runs was low and
relatively constant from 1979 to 1982. The habitat created by
post-thermal recovery of the Steel Creek drainage system is
superior for wood ducks to that of the thermally unaltered habitat
along Upper Three Runs Creek. However, tbe quality of habitat for
nesting wood ducks in Steel Creek Delta and the other Steel Creek
lines, with the exception of that in Steel Creek Bay and tbe Steel
Creek Beaver Pond, is declining. This decline in habitat quality
is probably associated with successional changes in the vegetation
in the delta and along the main channel of Steel Creek. Dense
stands of willow (Salix spp. ) and other woody vegetation have grown
around many of the nest boxes. These successional changes in the
vegetation of the area have made it difficult for nesting ducks to
find and enter nest boxes.5 ..

The early successional marsh vegetation in the Steel Creek
Beaver Pond, unimpacted by thermal eff Luents, has changed little
since 1979 and percent utilization of nest boxes in this area
remains high . The production of.ducklings in the Steel Creek
Beaver Pond line is also high. - Of tbe 90 ducklings produced in all
lines in tbe Steel Creek drainage system in 1981, 86 .7% came from

nests in this beaver pond. Four of the Femaining 12 came from a
box in Steel Creek Delta, and 8 came from boxes on the other Steel
Creek lines. Of 213 ducklings Droduced in all lines in the Steel
Creek drainage system in 198~, +4.6% came from nests in the Steel
Creek Beaver Pond. Of the remaining 54 ducklings produced in the
Steel Creek drainage, 14 came from a box in Steel Creek Delta, and
40 came from boxes on other Steel Creek lines.5

Of the 9 females captured and banded in 1979 to 1981 in Steel
Creek Delta, one has been recaptured in a subsequent year. How-
ever, of 17 females captured and banded in Steel Creek Beaver Pond
during 1979 to 1981, 10 have been recaptured there in one or more
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years after the year of banding. Thus, banding data also supports

tbe conclusion that the quality of habitat for nesting wood ducks
in Steel Creek Delta is declining. s

Although the quality of habitat in Steel Creek Delta is de-
clining with respect to wood duck nest box utilization, studies
indicate that it still provides excellent-brood habitat. Fiom

eight to ten different wood duck broods were observed in Steel
Creek Delta in both 1981 and 1982, even though only one brood in
each year was produced fcom boxes there. These observations in

Steel Creek Delta represent mifiimal estimates of brood use because
of the difficulty of observing broods in tbe dense vegetation.6

The broods observed in Steel Creek Delta in addition to those
produced in boxes there could have been produced in natural cavi-

ties or the broods may have moved to the delta from the other Steel
Creek lines. Hens and their broods often travel long distances
(>2 km) from tbe nest site to suitable brood-rearing habitats.5

The results of the nest box surveys indicate that while por-
tions of the Steel Creek habitat are still of high value to nesting “
wood ducks , other parts such as much of the Steel Creek Delta and
the floodplains of tbe upper reaches of the stream. watershed are
becoming progressively less appropriate for duck nesting . This
decline in usage occurs as normal succession replaces open areas,
created by earlier thermal reactor effluent impacts, with dense
stands bf young woody vegetation which limits access to nest
cavities. The importance of areas such as the Steel Creek Beaver
Pond to nesting w~od ducks of this area has been
nest box surveys over tbe past eight years.5

4.2.3 Wood Stork

emphasized by tbe

.

Tbe wood stork bas been proposed for listing as an endangered
species by the US Fish and Wildlife Service. 13,14 Individuals

and small groups of this species have been observed roosting and

feeding in tbe Steel Creek Delta area during 1981 and 1982.4,5
Although no nesting bas been reported on the SRP, the nearest rook-
ery is located 28 miles southwest of the SRP at Millen, Georgia,

‘within, feeding range of the species (Figure 4 .2-7) . The thermal
effluents from L Reactor will eliminate potential feeding habitat

for this wading bird in tbe Steel Creek Delta.

SRP Survey Results

Aerial census of the Savannah River Plant swamp have been
conducted weekly from July 1981 to March 1982 and at irregular
intervals from April to September 1982.15 Aerial census of the
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rookery near Millen, Georgia, were conduc ted at irregular intervals

from March to June 1982. Ground observations have also been

recorded .15

During late summer of 1981, three wood storks were observed on

two occasions in the SRP swamp. Two additional wood storks were

observed in mid-June in the Steel Creek Delta area. Wood storks

were sighted on 14 different days between May and September 1982 on
the SRP (Table 4.2-3) . These included perched and/or flying birds

as well as wood storks feeding in shallow pools in the Steel Creek
Delta. All of the feeding locations were within the zone of the
pre-1968 thermal impact (Figure 4.2-8) .

The sightings of wood storks in Steel Creek delta correspond
with wnod stork activity at the Millen Rookery. In early July of
1980, 400 wood storks were at this rookery and over 20 wood storks
were seen at one time over Steel Creek Delta. In 1981, wood storks
at Che Millen rookery did not complete the nesting cycle and few
birds were seen at Sm. In 1982, however, about 115 to 130 adult
wood storks were present at Millen and nests were observed to
contain feathered young. As indicated above, wnod storks were
sighted on numerous occasions at SRP during 1982 (Table 4.2-3) .
These preliminary survey results together with the observation of
both juvenile and adult wood storks during August and September of
1982, may suggest that the Steel Creek Delta could re resent feed-
ing habitat for wood storks from the Millen rookery. lF

Thermal effluents from L Reactor would preclude the use of
Steel Creek Delta by feeding wood storks. Whether suitable altern-
ative feeding locations exist nearby is unknown, b“t is under study,

4.3 SE142-~UATIC VSRTBBW~8

The groups of semi-aquatic vertebrates which use the Steel
Creek area range from amphibians which are almost exclusively
aquatic to reptilea which use the creek as a source of water. Many
reptiles such as the yellow-bellied slider turtle, brown water
snake, and American alligator spend most of their lives in the
water or basking near the water, although they are frequent ly
encountered on land. Many amphibians depend on the aquatic
environment for breeding. Most amphibian require water at the
site of egg deposition. In the Steel Creek system such habitats
include floodplain areas in which temporary flooding occurs, the

delta region, and the marginal areas of the stream itself. Special
attention was given to the American alligator because
is protected by Federal and State law and a number of
were found in Steel Creek during initial surveys. 12

this species
alligators
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TABLE 4.2-3

Date, Number, and Locations of Wood Storks Observed

on the SW During 1982

Date

5/31/82

6/11/82

6/15/82

6/18/82

6/23/82

6/25/82

_ 6/29/82

7/1/82

7/20/82

7/22/82

8/6/82

8/27/82

9/2/82

9/3/82

Number
Observed

2

1

1

1

1

1

5

1

1

1

1

14

11

11

Location

Bulldog Bay

Steel Creek Delta

Steel Creek Delta

P Reactor

Steel Creek Delta

Steel Creek Delta

Steel Creek Delta

Steel Creek Delta

Steel Creek Delta

Steel Creek .Delta

Steel Creek Delta

Steel Creek Delta

Steel Creek Delta

Steel Creek DelCa
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4.3.1 American Alligator

Previous assessment of the impact; of L-Reactor restart have
estimated the population size and described the wintering behavior

4 5 Thisof the American alligator in the Steel Creek system. s
section provides additional information on alligators in the Steel
Creek system. 15

A series of alligator trap-board stations were established
along Steel Creek and at various locations in Steel Creek Delta
during the summers of 1981 and 1982. Intensive trapping efforts

began in early September 1981 and continued through mid-October
19s1 . In 1982, trapping efforts began in April and continued

through the summer. Three adult alligators were fitted with
temperature sensitive radiocollars and stomach temperature trans-
mitters. Collared animals were released at their capture location.
Each alligator was located at intervals of 1 to 3 days when possi-
ble. Air ~nd water temperatures (surface and at a depth of

1 meter) were meaaured near the animal’s location and the inter-
pulse period of the collar and stomach transmitters were recorded
for determination of environmental and internal body
temperatures.15

4.3.1.1 Movements

Three alligators, a male and 2 females, were outfitted with
biotelemetry equipment. One female was captured in Lagoon A at the
juncture of Steel Creek and S.C. Hwy. 125 (Figure 4.3-1) . This
alligator had occupied this lagoon throughout the sununer along with
a cohort of approximately 15 young (approximately 55 to 60 cm in
length). After its release on September 4, 1981, the alligator”
moved into Steel Creek just north of tbe Lagoon A dike (Figure 4.3-1).
On September 14, 1982, “the alligator was recapt~;ed, and outfitted

with a new radio collar and stomach transmitter.

The male alligator was captured on the south side of an
island in Steel Creek Delta (Figure 4.3-2) . Soon after release,
it moved into the extensive cypress-tupelo forest to the south of
Steel Creek Delta where it remained throughout October and
November 1981. During December 1981, tbe alligator could not be
located, but it was found again in the Steel Creek Delta at loca-

tion E on January 4, 1982. On April 23, the alligator changed its
pattern and moved to pool D. In a five-day period between
May 19-24, the alligator moved from Area F to C, then back to pool
D. On May 27, the alligator returned to the impacted area of the
swamp (area H), for the first time since its release. From June 29

through July 1, tbe alligator could not be located during ground

searches. On July 2, 1982, using a Cessna 172 fixed-wing aircraft
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FIGURE 4.3-1. Locations of a Female Alligator in Two Backwater
Lagoons From September 1981 Through August 1982. The
Nwmber’s and Letters Provided a General Chronological
Record of the Alligator ts Movement.
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equipped for telemetry, the alligator was located in the swamp
*!

between Steel Creek and Pen Branch approximately 3 km from any
previous known location. On July 17, the alligator was again
located from the aircraft approximately 1 km west of pool A. On

July 24, the alligator was found to the northwest of Stave Island
between Steel Creek and Pen Branch . During August, the alligator
could not be located, but on September 24, 1982 was found between

Steel Creek and Pen Branch .15

A second female alligator waa captured between the two large
islands in Steel Creek Delta on May 11, 1982, and released there on
May 13, 1982 (Figure 4.3=3) . On May 14, the alligator moved north
into location 2. It had moved from this location to location A by
May 21, and remained there until MaY 25. On May 25, tbe alligator
had moved to location B and remained there until May 28. On
May 28, tbe alligator was found at location A. The alligator- then
moved between locations A and B at irregular intervals until

June 25 when it
tion until July

alligator again
tions A and B.

was located in area F. It remained at this loca-
20. Fr~m July 21 until the end of August, the

began moving at irregular intervals between loca-

4.3.1.2 Environmental and Body Temperatures

The environmental and body temperatures experienced by two
Steel Creek alligators during the fall and winter of 1981-1982 have
been described in a previous report. Generally, it was found that

alligators on tbe SRF do not utilize over-wintering dens, but
remain active whenever winter temperatures are sufficiently high.
Survival during freezing and sub-freezing temperatures is achieved
by behavioral adaptations. 15,16

4.3.1.3 Bellowing

On four separate occasions in 1982, alligators were heard
bellowing in tbe Steel Creek Delta area. Bellowing is a form of
vocalization used as an advertisement display during courtship by
‘both male and female alligators. On June 5, 1982, an alligator was

heard bellowing at location A (Figure 4 .3-4). On June 11, two
alligators were heard bellowing at each other. One was between the
islands in the delta (B) and the other was on tbe north side Of the
islands (C) (Figure 4.3-4) . On June 29, an alligator was heard

bellowing at location D. On July 20, another alligator waa heard
near tbe point of the first island (E) (Figure 4.3-4).15
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4.3.1.4 Population Status

New observations and locations of bellowing suggest that at

least two additional adult alligators make use of Steel Creek
Delta. It is still not known whether the juveniles observed in
the backwater lagoons near SRP Road A represent one or two cohorts
of young. Juveniles sighted in the lagoons are approximately the

same size which suggests that they represent one cohort. Juveniles

are observed most frequently in the lagoon occupied by the collared
female suggesting that they may move between lagoons with the
fema le. Depending on whether there are one or two cohorts of young
in lagoona A and B, the number of alligators that use the Steel -

Creek system at some time during the year ranges from 25 “to 35
individuals.15

4.3.1.5 Expected Effects on American Alligator

L-Reactor restart will effect the alligators in the Steel
Creek system. Tbe three alligators follotied with telemetry collars
use portions of the creek and delta where water temperatures should
exceed maximum lethal body temperature for alligator when
L Reactor is in operation. . Tbe female alligators exhibit a limited
borne range which lies within the zone of L-Reactor effects, while
the male alligator has a larger home range that includes a large

area that will be unimpacted. Thus it is likely that L-Reactor
restart will have a greater impact on female alligators that

inhabit tbe Steel Creek system. Dispersal of the juvenile alli-
gators located in lagoons A and B will almost certainly be
disrupted by L-Reactor operation .15

4.3.2 Florida Striped Mud-Turtle

Duever reported tbe presence of a small population of
Kinoaternon bauri, the Florida striped mud turtle, at Steel Creek
and SRP Road A.l I Smith et al. presented analyses that indicated
that Duever’s earlier report of the Florida striped mud turt Ie in
Steel Creek may well have been correct.5 But rather than repre-
senting a disjunct population of the species, the Steel Creek
individuals are tbe northernmost known group of the species

that extends throughout tbe coastal plain region of Georgia.5

4.4

the
the

,.

Other Species of Interest

Table 4.4-1 lists those species which have been observed in
Steel Creek area or in the Savannah River wbicb are listed on
Federal list of endangered species or on various State of South
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Delta During 1982.



m
Carolina lists. Discussions of the red-cockaded woodpecker

(Section 4.2) herican alligator (Section 4.3.1), shortnose
sturgeon (Section 5.1.1.3.4), and wood stork (Section 4.2.3), are
given elsewhere with more detail. Most of the other species ‘in

Table 4.4-1 are listed by the State of South Carolina as species of
“special concern” (i.e. , the species is either of undetermined

statua or is vulnerable to Ioas if not now endangered or threat-
ened) . These species do not have legal protection, but they
warrant consideration because their status is unknown.

Most of the species of concern are found in other wetlands and
aquatic habitats of the SRY; for example, the red-headed and hairy

woodpecker, the bobcat, the river otteq, the bird-voiced treefrog,
the tiger salamander, and the pig frog. A few others such as the
herican shad and b lueback herring are comon to the Savannah River
(Chapter 5).
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TABLE 4.4-1
‘u~~~~~s~FIED ‘“ ‘ f

Species that Have Been Observed in the Steel Creek Area or the Savannah River
near SW Which Are “Endangered ,“ “Threatened ,“ or “Of special COnCern”*

Federally

Species Endangered**

Red-cockaded woodpecker x

(Picoides borealis)

American alligator. ‘-”x

(Alligator mississippiensis)

...Shortnose sturgeon x

(Acipenser brevirostrum)

Wood storktt
(Mycteria americana)

Black bear
(= americanus)

Atlantic sturgeon

(Acipencer oxyrhynchus)

Mayf ly
(Tortopus incertus)

Bobcat

(Lynx rufue)——

River otter
(Lutra canadensis)

Star-nosed mole
(Condylura cristata parva)

Red-beaded woodpecker

(Melanerpes erythrocephalus)

Hairy woodpecker
(Picoides villosus)

Great horned owl

(Bubo virginianus)

Spotted turtle
(Clenunys guttata)

Pig Frog
(Rana grylio).—

Of Special
Threatened, Concern,
South Carolina South Carolina

x

x

x

x

x

x

x

x

x

x

x

x
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TAELE 4.4-1 (cent’d)

Federally

Species Endangered**
Threatened, Concern,
South Carolina South Carolina

American shad
(Alosa sapidissima)

Blueback herring

(- aestivales)

Crayfish

(Procambarus hirsutus)

* Sources:

Department of Interior, U.S. Fish and Wildlife Service.
Endangered and Threatened Wildlife and Plant s.” Federal
Vol. 44, NO. 12, 3636-3654, (1979) .

x

x

x

“List of
Register,

D. M. Forsythe and W. -B. Ezell, Jr. (eds). Proceedings of the First
South Carolina Endangered Species Symposium. Sponsored by the South
Carolina Wildlife and Marine Resources Department and the Citadel,
November 11-12, 1976. Charleston, SC. (1979).

** Also state “endangered.”

t An upland spedes of pine stands. Included for completeness of
listing.

tt Has been proposed for the Federal List (Federal Register, VO1. 48,
No. 40, February 28, 1983.
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5.0 FISRERIES

This chapter summarizes the fisheries data collected in the

first six months of the ,Biol,ogicalMeasurements Program on the
Savannah River, the fisheries surveys from the Steel Creek
corridor, delta, and near the mnqth of Steel Creek, and data from
sports fishery surveys on the Savannah River below New Savannah
Bluff Lock and Dam.

The Savannah River Biological Measurement Program began in
March 1982 to evaluate the impact of SRP, particularly L-Reactor

restart, on the Savannah River. Results from the first six months

indicate that entrainment and impingement are somewhat similar to
previous studied undertaken in 1977.

A total of 10,205 fish eggs and larvae were collected in
2138 samples from the Savannah River and SRP tributaries, between
March 11 and August 29, 1982. The 5176 fish larvae were primarily

blueback herring and shad. The 5029 fish eggs were primarily
American shad. Striped bass and blueback herring eggs were
abundant during a short period of time.

Peak spawning occurred in May. In May and June the abundance
of fish eggs and larvae was higher in nighttime collections than in
daytime collections. Striped bass spawning, which previously had
not been recorded from the Central Savannah River Area, was noted
twice in May and once in July. Fifteen sturgeon larvae also were
collected with-both the Atlantic and shortnose sturgeon present.

Upper Three Runs and Steel Creeks were used for fish spawning,
whereas, Four Mile Creek was not used for fish spawning.

Entrainment of ichthyoplankton was calculated to he approxi-
mately 17.9 x 106 fish larvae per year and 18.1 x 106 fish eggs per
year. Larval fish entrainment in 1982 was very similar to
entrainment in 1977 while egg entrainment was higher. Entrainment
of fish eggs and larvae ar’edependent on several factors including:

(1) the density of organisms in the river, and (2) the amount of
spawning in the intake canals and, in the case of the lG intake, on
the density of organisms in Upper Three Runs Creek.

Impingement of fishes was low with a maximum of 44 fish im-
pinged in a 24-hr period. A total of 228 fish in 22’species were
collected in 13 samples or an average of 17.5 fish per sample.

Electrofishing was conducted in August 1982. A total of 407
fish in 32 species were collected. The results were consistent

%“
*.,,..’
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with elect rofishing results by the Georgia Game and Fish Division.

No fish were collected in Four Mile Creek, although the collection
from the area below Four Mile Creek was not different from the
other areas.

Studies of fish populations in the Steel Creek delta-swamp
system by SREL showed a high species diversity. Fifty-five of the

79 fish species known from the SHY were found in this area. The
highest abundance and diversity of fish occur in deep-water areas
where the tree canopy was eliminated during previous reactor
operat ions and the vegetat ion is currently dominated by submergent
and emergent macrophytes. The use of the Steel Creek delta-swamp

area by anadromous fish species (e.g. , American shad and blueback
herring) was minimal during 1982; however, ichthyoplankton were not
sampled frequently in the St?el Creek delta swamp. The appearance
of American shad in Steel Creek was late and the numbers were
small. However, it appears that the shad spawning run in the
Savannah River was smaller than in previous years.

The Fisheries Section of the Georgia Department of Natural
Resources haa published the results of a fisheries study conducted
on the Savannah River. Approximately 4,600 anglers fish in the
freshwater section of the Savannah River. Georgia residents
comprise 68.2% of these anglers. The anglers fish in both the
mainstream (58.2%) and oxbows, creeks, and lakes (41 .8%) of the
Savannah. Freshwater anglers spend the most time (43.8%) trying to
catch bream - i.e. , bluegil 1, redbreast sunfish, warmouth, redear
sunfish, and spotted sunfish. Therefore, brem account for 73% of
the fish caught. Largemouth bass is the next most popular species
(38% of the time) ; however, success is low (2.5% of the fish
caught) . About 90,000 kilograms of freshwater fish are harvested
from the lower Savannah River annual ly.

5.1 BIOLOGICAL ~ASUREMENT PROGRAM

The Biological Measurement Program in the Savannah River was
initiated in March 1982 and designed to provide additional data on
the biological communities in the river that might be affected b
the present and proposed activities at the Savannah River Plant .K

The long-term study of the river will encompass many factors in-

cluding fish populations, meroplankton communities, and fiah
impingement at the SRF pumphouse intake screens. This section
Summarizes the results nf the mernplankton and impingement sapling
conducted from March throu h August 1982 and an electrofishing
collection in August 1982.F The objectives of the studies in the
preliminary program were:

of ichthyoplankton and

designated locations
canals of the Savannah

0 To determine the density and distribution
benthic macro invertebrate meroplankton at
in the river, tributary creeks and intake
River Plant.

5-2
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● e To evaluate the possible impact of the present and proposed
“u

cooling water intake rates on aquatic organisms.

0 To evaluate the possible impact of existing and-proposed thermal
discharges to the river.

0 To determine the rate of impingement of fishes at the cooling-
water intake screens.

0 To d&termine the relative abundance and occurrence of fishes a~
the various smnpling stations.

5.1.1 Ichthyoplankton

The- ichthvoDlankton communitv was samDled aa part of the mero-
plankton smpl~ng program. Meroplankton
portion of their life cycles drifting as

eggs and larvae and macro invertebrates.

5.1.1.1 Materials and Methoda

5.1.1 .1.1 Sampling Statiou Locationa

are organ~sms that spend a
plankton and includes fish

Meroplankton collections were made at
creek stations during March through August
transects were located across the Savannah

nine transects and three

1982. Seven of the
River, one was across

the lG pumphouse intake canal, and one across the 3G pumphouse
intake canal. Additionally, single points were sampled within the
mouths of Upper Three Runs Creek, Four Mile Creek, and Steel Creek.
Each of the river transects-were sampled near the South Carolina
shore, mid-river, and near the Georgia shore. The intake canal
stations were sampled near both shores and in the middle. Where
water depth exceeded two mtera, both surface and bottom samples
were taken. All samples were taken in duplicate. The approximatee
locations of the sampling points are shown in Figures 5 .1-1 and
5.1-2 and described in Appendix G.l

. 5.1.1 .1.2 Sampling

To make a meroplankton collection at the river tranaects, two
one-half meter diameter 505-icron mesh nets, mounted side by aide
in a counnon frame, were used. Each conical net was fitted with a
one-liter plastic bottle to condense and contain the organisms and
detritus filtered from the water. A digital flow meter was placed
in the middle of the mouth of each net to provide data on the
volme of water filtered for each sample. By adjusting the

5-3
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collection duratiOn, approximately 50 cubic meters of water were
filtered for each sample.l

In the intake canals, the current velocity was too low to

allow the nets to he fished from an anchored boat. A sample was

obtained by towing the nets for approximately three-fourths the
length of the canal. The speed of the boat was adjusted so that

approximately tbe same amount of water was filtered during a five-
minute tow period as was obtained from a set net in the river. 1

Sampling techniques in the creeks were determined by locai

conditions. Upper Three Runs Creek was initially sampled by towing

the nets because of the low flow velocity. However, a large amount

of detritus was stirred into tbe water column by the boat, which
made the samples difficult to analyze. As a result, set net

samples were taken instead of tows and only the mid-creek area was
sampled. Four Mile Creek is extensively blocked by fallen trees,
which prevents any towed samples from being obtained, so set net
collections were made in tbe middle of this creek. A set net
collection was also made in the middle of Steel Creek because of
fallen trees. Steel Creek, and often Four Mile Creek, contained

enough water so that botb surface and bottom samples could be
taken.l

The collecting protocol consisted of sampling Transects 7, 8,
and 9, and all creek stations one day, and Transecta 1 through 6
the following day. On March 26, April 20, May 20, and June 13,
regular collections were supplemented by additional samplings at

Transects 1 through 6 to obtain data on diurnal variation in mero-
plankton abundance. During this study, measurements of surface pH,
conductivity, dissolved oxygen, temperature, flow velocity, and
alkalinity were obtained concurrent with each sampling. At those
locationa where bottom meroplankton samples were taken, the bottom
temperature was also measured. 1

5.1.1.2 Identification of Ichthyoplankton

Fish eggs collected were assigned to one of the following
categories: American shad, blueback herring, striped bass, perch,
darters, and others .1

The category “unidentified cl~peids” (Clupeidae) used in this
report includes unidentified larvae that were probably blueback
herring or Doroaoma sp. These species are easily distinguished
while they have yolk sacs, but are difficult to differentiate after

the yolk sac has been absorbed. The minnow family (Cyprinidae )
contains numerous species of small fishes that occur in tbe

Savannah River. These fishes are difficult to differentiate even
as adults, and the larval forms of many species have not been
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described. For this study, the only taxonomic distinct ion made
within this group was to place carp larvae (Cyprinus carpio) into a

separate categOry.l

5.1.1.3 Results of Ichthyoplankton Collections

The densities of fish eggs and larvae were calculated by
dividing the number of organisms collected by the volume of water

filtered in each sample and multiplying by 1000. Densities were
reported as tbe number of organisms per 1000 m3 . In each group of
organ isma, comparisons were made to determine differences in
horizontal, vertical. and spatial and temporal distributions. 1

On 13 sampling dates between March 11 and August 29, 1982, a
total of 2138 samples were collected. When these smples wsre
sorted and analyzed, 10,205 ichthyoplanktera were removed, ident i-
fied and counted. Of this total, 50.7 percent wsre fish larvae and
49.3 percent were fish eggs. A sharp increase in density occurred
when temperatures increased on May 5 (Figure 5 .1-3) . Egg density
changes preceded larval densities as expected. Spawning tempera-
ture wefe consistent with normal valuea for the Savannah River
species.

5.1.1 .3.1 Larval Fish

Larval fish populations in the region of the Savannsh River
sampled for this study were clearly dominated by the herring and
shad family (Clupeidae) . me herring and shad 1arvae comb ined made
up almost 50 percent of all fish larvae collected (Table 5. l-l) .

The second most abundant group was the unidentified minnows

(980 specimens) , which constituted 18.9 percent of the total. The
third most abundant group was spotted suckers (825 specimens) ,
which constituted 15.9 percent of the total. All other groups
represented 31.6 percent (1631 larvae), with none representing more
than 9.3 percent of the total.l

5.1.1 .3.2 Seaaonal Changes in Larval Abundance

In 1982, spawning for most Savannah River fishes occurred
between early March and late July. On March 11-12, only 12 larval
fishes were collected. which demonstrates that this samulinz was
prior to the min sDa&ine ueriod for mnst soecies. On”Marjh 25-26
285
the

larval fish wer~ coll~c~ed. At that time, spotted
dominant larval form, constituting 42.8 percent of

suckers were
the total ,

●
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TABLE 5.1-1

Number and Relative Abundance of Larval Fish Collected at All
Stations, March – August 1982

Group

Unidentified clupeids

Unidentified minnows

Spotted sucker

Dorosoma spp.

Sunfish and bass

Yellow perch

Blueback herring

kerican shad

Other

Unidentified suckers

Darter

Carp

Pirate perch

Unidentified catfish

Sturgeon

Gar

Atlantic needlefish

Swamp fish

Tot al

Total Number

Collected

1740

980

825 .

482

294

206

127

110

89

88

88 .

52

48

21

15

6

4

1

5176

Percentage
COmpOs ition

33.6

18.9

15.9

9.3

5.7

4,0

2.5

2.1

1.7

1.7

1.7

1.0

0.9

0.4

0.3

0.1

0.1

<0.1

100.0
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collection. On April 7-8, the minnows, which had not been taken in

the prior collection, constituted almost 50 percent of the collec-
tion. Spotted suckers were again very abundant in April, making up
28.2 to 41.4 percent of the fishes collected. Minnows continued to

dominate the collections from early April until May 20-21, when the
nutiber of unidentified clupeids increased to 43..0 percent of the
total of 2268 larval fishes collected. Unidentified clupeids con-
tinued to dominate the larval collections through June, while

minnows were almost absent from these collections. In July and

August, the number of fish larvae collected was 10W.l

5.1.1 .3.3 Larval Distribution

Horizontal and Vertical Distribution

The distribution of fish larvae across the river and intake

canals was evaluated by sampling near the South Carolina shore, the
Georgia shore, and in the middle of the river. Except for when
small groups of larvae such aa those of spotted suckers were col-
lected near the river shore, or from patchy distributions in the
intake canals, the horizontal distribution of fish larvae was
uniform. This uniform distribution has been observed in other
turbulent rivers. Likewise, the vertical distribution of fish
larvae in the Savannah River and associated waters is quite
unifOrm.l

Although both the horizontal and vertical distribution of fish
larvae was shown to be relatively uniform throughout this collect-
ing period, some species differences in distribution are known to
occur. For example, 15 sturgeon larvae were collected throughout
the study. Nearly all of them were taken from bottom samples.1

Spatial and Temporal Trenda in Fish Larvae Abundance

Larval fish densities were usually similar at ecologically
similar areas. River fiansects 1, 3, 4, and 6 are within three
miles of each other and are potentially influenced by Upper Three
Runs Creek, and the intak~ canals. Considering the variability of
biological data, the densities at these four transects are very
close. The greatest variability at these stations was 2.7 to
17.5 larvae/1000 m3 on March 25-26, while similar values of 50.0 to

61.7 larvae/1000 m3 were observed on April 21-22.1

Larval densities at Transects 7, 8, and 9 were also similar.
The most extreme range observed was between 60.2 to 139.6 larvae/
1000 m3 on May 20-21. On April 7-8, values were close, ranging
from 23.8 to 27.7 larvae/1000 m3 .1

5-1o
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The heated discharge from Four Mile Creek could influence the
density and distribution of fish larvae at Transect 8. Comparison
of densities at Transects 7 and 8 showed that a significant differ-
ence between these transects occurred only on June 2“-3. Since
there were no horizontal or vertical differences at Transects 7 or 8
on this date, the difference in density was not attributed to Four
Mile Creek. l

Larval densities in the intake canals differed substantially

from river densities during several collections. In May and June,
there was evidence that the canals were used as a spawning area for
Dorosoma sp. and unidentified clupeids. 1

Larval fish densities were compared for the Savannah River,
Savannah River Plant intake canals, and selected creeks

(Figure 5.1-4). Tbe higbeat average density at the intake canals
occurred on May 20-21, when values were 334.8 larvae/1000 m3 at
Transect 5 and 170.5. larvae/1000 m3 at Transect 2. The highest
average density at tbe river transects occurred on May 20-~1 , tie
same date as when larval densities peaked in the intake canals,
with densities ranging from 60.2 larvae/1000 m3 at Transect 9 to
.139.6 larvae/1000 m3 at Transect 8.

Average density values for the creek stations do not include
data from Four Mile Creek because the high temperatures there make
it atypical. Two distinct density peaks were observed in the
average values for the other two creeks (Figure 5. 1-4) . A peak on
March 25-26, was caused by spawning blueback herring and unidenti-
fied clupeids in both Upper Three Runs and Steel Creeks, while a
peak on May 4-5 was caused by a large number of spotted sucker
larvae in Upper Three .Runs Creek. 1

5.1.1 .3.4 Spatial and Tamporal Trends of Selected Icbtbyoplankton
Groupa

Unidentified Clupeida

tbe most numerous larvae collected
total fish larvae collected .

abundant durinz late Mav thro”~h

Unidentified clupeids were
and made up 33.6 percent of the

Unidentified clupeids were most
late June. The largest collection was made on-May 20-2~, when-

56 percent of tbe unidentified clupeids were collected during a
24-hour diurnal sampling period. Average larval clupeid densities
at this time were as high as 132.7/1000 m3 in the intake canals and

37 .0/1000 m3 in”the river. Creek stations had very few unidenti-
fied clupeids (Figure 5. 1-5), except on March 25-26. These
clupeids were proba~y part of spawning of blueback herring in
Upper Three Runs and Steel Creeks on that date. 1
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Figure 5.1-4. Seasonal changes in total fish larvae density,
March - August 1982
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On May 20, the highest density of larval clupeids was found in

I the 3G intake canal (Transect 5) where the density was 191 larvae/
1000 m3 . Since this value was higher than the density at the

transect upstream of the intake canal, it appears that clupeids
were spawning in the intake canal . Because the number of larvae

identified aa Dorosoma SP. was high on this date, it is likely that
many of the unidentified clupeids were Dorosoma sp. that had devel-
oped past the yolk-sac stage and were therefore more difficult to
identify.l

Blueback Herring — The blueback herring is an important member
of the Clupeldae family in tbe Savannah River and was considered as
a separate group when specimens could be positively identified. It
is clear that blueback herring was spawning in Upper Three Runs and
Steel Creeks in late March and early April because average densi-

ties were 9.4 and 12.7 larvae/1000 m3, respectively’ (Figure 5.1-6),
and egg densities were high. On April 21-22, the density ’at
Transect 2 was 17.5 larvae/1000 m3, while no larvae were collected
in any upstream waters. Rulifson et al. (1982) reported that blue-
back herring spawn in tributary creeks over shallows with vegeta-
tion.2 This description approximates the intake canals. These
factors suggest, although do not conclusively demonstrate , that the
blueb:ck herring were utilizing the intake canala-as a spawning

site.

Sturgeon Larvae — During the 13 collecting periods, 15 stur-
geon larvae were collected (Table 5 .1-1) . These larvae, which are
large and distinctive, were mainly collected from the bottom of the
river. Two species of sturgeon are known to occur in the Savannah
River; the Atlantic sturgeon and the shortnose sturgeon. The
Atlantic sturgeon is a large fish often exceeding ten feet in
length. The shortnose sturgeon is a smaller fish which seldom
attains four feet in_length . The shortnose sturgeon is rare and is
listed as an endangered species by the Federal government, and both
South Carol ina and Georgia. In the past few years, this species
has been collected in the Savannah River about ten miles south of

the Savannah River Plant boundary. Analyses indicate that at least
two of the larvae collected are shortnose sturgeon (Appendix H) .1

5.1.1 .3.5 Fiab Eggs

During the survey, eggs of several important species (American
shad, striped baas, and blueback herring) were identified . Eggs of
these three species constituted 90 percent of the total eggs
collected.
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TABLE 5.1-2

Eggs of Each Fish Group Collected, March – August 1982*Total Number of

Collection Date
March April May June July August

11-12 25-26 7-8 21-22 4-5 20-21 2-3 12-13 1-2 15-16 28-29 11-12 28-29 Total
—— —— — —. —I

Group
,

9

0

0

0

11

Clupeidae
American Shad 319 239 595 “ 318

(184) ‘(1098)

84

0

2

0

22

(3:::

o

0

0

0

1

0

5

—

6

1 0 0 35507

0

110

(185)

253
(82)

(1:)

o

(:;)

411
(332)

o

6

217

(152)

(;:)

614

(1344)

~ B1.eback
~ Herring

n
~ercidae
B Perch and

~ Darters
m

o 0 0 38045 0 0

0 2 0o 6 2

(1;)

1

0 0 125

n

.
n

(5)

o

14

(6)

~ercicbthyidae
~ Striped Bass

a

o

10

—

17

0 0 0

Other 35 58
(:;)

405 276 780

(283)

1 2 1

m
—u
5029

I— . —

2 4 1108 20

,

Total

* Total number of egga taken during the three additional diurnal collections at six transects are shown in
parentheses.

n

L
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5.1 .1.3.6 Seasonal Changes in Egg Dominance

Of the 5029 fish eggs collected during this study, 3550 were
those of the American shad (Table 5.1-2) . berican shad commonly
ascend rivers hundreds of miles to spawn. American shad spawning
began at ,a low level in early March and increased steadily through
April. fln early May, American shad spawning was at its maximum -
wifh.~ensities of over 220 egSs/1000 m3 collected at Transects 1,
3, and 6 (Table 5.1-3). Except for the March 25-26 collect ion when
blueback herring dominated, berican shad was the dominant species
in collections of greater than 20 eggs (Table 5. 1-4) .1

Seasonal trends of American shad egg density in the vicinity
of the SRP were determined by averaging the densities for the seven
river stations, two intake canals, and two creeks for every date.
Because of the higher temperatures in Four Mile Creek, data from
this locat ion were excluded from the average. The mean density of
American shad eggs for all river stations combined showed a peak
during the May 4-5 collection. The density of eggs declined
through the remainder of May and June (Figure. 5. 1-7) . By July 1-2,
small numbers of American shad eggs were found at only three loca-
tions in the river. The last collection of American shad eggs
occurred on July 28-29, when only one egg was collected.l

American shad eggs were not collected in the intake canals
during the study, except for one egg on May 4-5. The absence of
kerican shad eggs in the intake canals indicatea that this area is

not used for spawning and that any eggs taken into the canals with
the river water do not remain suspended ih the water column.
Similar results were observed by McFarlane in 1977 surveys.3

No American shad eggs were collected in Upper Three Runs or
Four Mile Creeks. Steel Creek was the only creek where spawning of
American shad was recorded. The density of eggs collected suggests
that spawning in Steel Creek is low and sporadic. Over tbe entire
season, American shad eggs represented about 71 percent of the

5029 fish eggs collected. McFarlane et al. reported that over
96 percent of the fish eggs collected in their study were American
shad.3

Striped bass eggs were the second most abundant fish eggs
collected. A total of 494 striped bass eggs were collected, which
represents about 10 percent of all eggs collected during the study.

Striped bass eggs were collected in the regular daytime collection
on May 4-5, and in the diurnal collections on May 20-21 (Table

5.1-2). During May, striped bass eggs were collected at all river
transects.l

Striped bass spawning near the Savannah River Plant has not

●’

been previously documented. Dudley studied the striped bass of the

,,, .
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TABLE 5.1-4

Percentage Composition of Total Eggs Collected, March – August 1982

Group

‘a Clupeidae
American Shad

Blueback
Herring

r
~ Percidae

10,~ Percichthyidae

‘>
Striped Baas

~ TO~al .Umber

.
-..

Collection Date
March Apr i1 May June July August

11-12 25-26 7-8 21-22 4-5 20-21 2-3 12-13 1-2 15-16 28-29 11-12 28-29
—— —— —— .— —— ——

41.2 39.7

0.0 45.1

0.0 3.2

0.0 0.0

58.8 12.0——

100.0 100.0

17 743

78.8 75.7

11.1 0.0

1.5 3.4

0.0 0.0

8.6 20.9.—

100.0 100.0

405 559

76.3 72.3

0.0 0.0

0.3 1.3

16.0 18.8

7.4 7.5——

100.0 100.0

780 1960

,,,

77.8 94.1 45.0 0.0 50.0 0.0 0.0

0.0 0.0 d.o 0.0 0.0 0.0 0.0

1.9 1.1 0.0 16.7 0.0 50.0 0.0
c

p.

0.0 0.0 0.0 16.7 0.0 0.0 0.0 ~

~q
20.3 4.7 55.0 83.4 50.0 50.0 100.0—— —— —— — g

T
100.0 100.0 100.0 100.0 100.0 :100.0 100.0

F/

108 426 20 6 2 4 1
g
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Savannah River and reported ‘that spawning takes place only in the /

~

-4creeks near the mouth of the river. Th=y were unable to-docment
spawning in any upstream waters. McFarlane, et al. , and Georgia
Power Company did not find striped bass eggs in collections in the
Savann:,~,.:R?6er.3

Blueback herring eggs were the third most abundant group.
Blueback herring eggs were collected on two dates : March 25-26 and
April 7-8. On March 25-26, blueback herring eggs were the most
nmeious eggs collected (Table 5. 1-2) . Egg densities on this date
were part icularly high at Upper Three Runs and Steel Creeks, where
they constituted th= entire calculated densities of 472.7 and 863.5
eggs/1000 m3 , respectively (Table 5 .1-5) . This demonstrates that
these creeks are used for spawning by this species. The flushing
of herring eggs from Steel Creek resulted in high egg density at
the South Carolina side of Transect 9. The discharge of blueback
herring eggs from Upper ~ree Runs Creek did not appear to influ-
ence downstream populations, although a few blueback herring eggs
were collected at Transect 3. It is likely that most of the egg?
entered the lG intake canal and settled out of the water column.

Blueback herring eggs represented 8 percent of all eggs
collected during this study. Blueback herring eggs are demersal
and adhesive and are less susceptible to drift than either herican
shad or striped bass eggs. Because of the adhesive characteristic
of herring eggs, the abundance of blueback herring eggs drifting in
the water column and taken in the collections may reflect a high
herring spawning rate in the area. Because herring eggs are
adhesive, larval density may be a better indicator ofl the relative
abundance or blueback herring in the ichthyoplankton.

The remainder of the eggs collected were in the others group

(518 eggs) and Percidae (87 eggs; Table 5.1-2) . Eggs categorized
as others were found on every collection date with a maximum of
147 eggs collected on May 20-21. Percidae eggs were by far the
smallest group collected, constituting less than 1 percent of the
total eggs collected.l

5.1.1 .3.7 Fish Egg Distribution

The horizontal distribution of fish eggs in the Savannah River
was evaluated by sampling at three locations: South Caro 1ina shore
Georgia shore and mid-river. When data from all collection dates
were combined, the mid-channel density for all river transects was
statistically greater than the Georgia or South Carolina posit ions.l

Fish eggs drift passively, so their horizontal distribution is
determined by the hydrology of the river. However, the main con-
centration of eggs was in the center of the river even at transects

——
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ABLE 5.1-5

Density of Fish Eggs (No./1000 m3 ) Collected During Daytime Sampling
March – August 1982

Intake

Collection River Canals

Date T1 T3 T4 T6 T7 T8 T9 T2 T5—— —— —. . —.

Mar 11-12

Mar 25-26

Apr 7-8

Apr 21-22

May 4-5

May 20-21

Jun 2-3

Jun 13-14

July 1-2

July 15-16

July 28-29

Aug 11-12

Aug 28-29

0.0

34.3

112.1

29.4

305.2

120.9

34.7

25.5

1.3

3.2

1.3

0.0

0.0

2.2 0.0

21.8 18.4

155.9 138.5

40.6 31.7

261.7 208.9

92.6 104.8

14.5 42.1

19.6 22.2

0.0 0.0

1.8 0.0

0.0 0.0

0.0 0.0

0.0 0.0

4.3

42.4

83.0

38.2

289.4

91.5

16.0

6.7

1.5

0.0

1.5

0.0

0.0

3.2

61.4

12.4

103.1

78.1

410.5

17.9

19.4

, 0.0

0.0

0.0

0.0

1.8

3.7

88.1

23.7

45.6

82.7

286.6

16.1

8.6

0.0

1.7

0.0

3.4

0.0

3.6

130.8

107.8

129.8

265.3

193.3

42.8

31.3

0.0

0.0

0.0

2.9

0.0

0.0 0.0

0.0 0.0

0.0 0,0

0.0 0.0

8.7 1.9

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0“.0 0.0

0.0 0.0

Creeks

cl C2 C3 ,

0.0 0.0

472.7 19.5

49.7 0.0

20.0 0.0

0.0 0.0

13.1 0.0

0.0 5.6

0.0 23.3

0.0 0.0

10.4 0.0

0.0 0.0

0.0 0.0

0.0 0.0

7.3

863.5

191.8

0.0

50.0

0.0

14.7

0.0

0.0

1.4

0.0

0.0

0.0



where the strongest current velocity was near the short . No expla-
nation for the occurrences of higher egg densities in the middle of

the river at some locations” is evident at this time. 1

Fish egg densities at near-surface and near-bottom locations
were compared to determine if there were vertical differences in
the distribution of fish eggs. Density values from surface and
bottom samples were averaged for the river transects and the creeks

“’for comparison. Near-surface and near-bottom densities were sig-
nificantly different on seven occasions . In every instance, near-
bottom densities were higher than surface densities. In general,
the few creek samples that could be analyzed for vertical distribu-
tion of eggs showed no differences .1-

When surface and bottom fish-egg densities were compared for
each transect over all dates, the bottom samples at Transects 3 and

6 were significantly bigher. The location of these transects just

downstream from the intake canals should not cause this change in
density. However, tbe possibility that egg distribution in tbe

river is influenced by the intake canals cannot be overlooked and
will be re-examined-as more data are collect ed. l

5.1.1 .3.8 Spat ial and Temporal Trends in Fish Egg Abundance

Fish egg densities often were more variable than larval densi-
ties between ecologically similar areas. Same of this variation
could be caused by high concentrations of eggs recently released by
fishes spawning in the sampling area. For example, the density of
265.3 eggs/1000 m3 at Transect 9 on May 4, was caused by a large
number of striped bass eggs in the collection (Table 5.1-5) .
Since this was the o’nly location where striped bass eggs were
abundant on that date, the localized spawning influenced the
total egg density. Large numbers of striped bass eggs were also
observed at Transects 7 and 8 on May 20-21.1

No eggs were collected in either intake canal daytime samples
except for a few during one sampling period (Table 5.1-5) . This
absence of eggs may be due to characteristics of the eggs and the
location of the sampling. The eggs of most species of freshwater
fishes are not normally suspended in the water column. Fish such
as blueback herring broadcast eggs in areas of low flow, so that
the eggs normally settle out and adhere to vegetation. Some eggs
may drift with the current and become part of tbe icbthyoplankton.
American shad eggs and etriped bass eggs are pelagic and drift
along with currents .

other areas where
smothered in soft

Nhen these egga move into tbe intake canals
currents are reduced, they settle out and can
substrates .1,3
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Tne potential influences and contributions of Upper Three

Runs, Four Mile and Steel Creeks to the river ichthyoplankton were
examined by comparing egg densities of the river transects above
and below the confluence of the creeks and rivers as well as in the
creek. Changes in egg density below incoming creeks could be

affected by the contribution of organisms from the creek, or by
environmental changes such as the addition of thermal effluent into -
the river.

Fish egg densities in Upper Three Runs ranged from O to
472.7 eggs/1000 m3 during this study periOd (Table 5.1-5) . The
highest density occurred on March 25-26, and was caused primarily
by blueback herring eggs. Low densities of blueback herring eggs

at both Transects 1 and, 3, indicate that many of the eggs from

Upper” ~ree Runs must have been transported into the intake canal. 1

Fish eggs were collected from Steel Creek during 6 of the
13 collection periods. The densities ranged up to 863.5 eggsl

1000 m3 (Table 5.1-5), with the highest density collected on
March 25-26. These eggs were primarily blueback herring. 1

Comparisons of egg densities at Transect 7 and Transect 9 were
performed to examine the potential influence of Steel Creek on the

Savannah River. While Transect 7 is far from Steel Creek, it was
used as a representative upstream station, fully recognizing that
itmay be different from the area immediately above Steel Creek

(site of Transect 11). On three occasions, there were significant
differences between the transects. On April 7-8 and May 4-5, the
density at Transect 9 was greater than the density at Transect 7.

In April, Steel Creek could have contributed to the-differences
because American ahad eggs increased from Transect 7 to Transect 9
and were present in Steel Creek. However, in May, differences
between Transects 7 and 9 were due to species not found in Steel
Creek on that date. On May 20-21, egg density at Transect 7 was
significantly higher than at Transect 9. This was the result of a
large number of striped bass eggs at Transect 7, rather than to a
contribution from Steel Creek. Since Steel Creek may only in-
fluence the South Carolina side of the river, the densities near
the right shore were examined for possible differences. on40f
13 collecting datea, there were significant differences between
transects. In three instances, densities at Transect 9 were
greater than densities at Transect 7. However, on only one of
these occasions, March 25-26, could the difference possible be
attributed to the fish eggs coming out of Steel Creek. l

Fish eggs were collected from the heated Four Mile Creek on
three occasions (Table 5.1-5) . These collections consisted of
few eggs and no attempt was made to evaluate their viability. To
evaluate the possibility that the thermal discharge of Four Mile

was affecting the ichthyoplankton in areas below the confluence of

●



● Four Mile Creek and the Savannah River, comparisons were made
between egg densities at Transects 7 and 8. No significant differ-

ences were found between these two transects or between comparisons
of the South Carolina sides of the transects. l

5.i.l.3.9 Summary

In 1982, most fish spawning in the Savannah River occurred
between 14arch and June. The most abundant ichthyoplankton were -
larvae of blueback herring, American shad, and unidentified
clupeids, suckers (Catastomidae) and minnows (Cyprinidae) , and eggs
of American shad and striped bass.

Fish larvae were generally distributed uniformly at the river
stations . Fish eggs tended to be more concentrated in the middle
portion of the river and often near the bottom.

The intake canals had high densities of larvae and low
- densities of eggs. The eggs entrained into the canals probably

settled to the bottom because of low-flow rates in the canal.

Steel Creek and Upper Three Runs Creek contained numerous
larvae and were sites for blueback herring spawning. High tempera-

tures in Four Mile Creek precluded any extensive spawning in these
waters.

During diurnal collect ions, egg and larval densities “ere
higher during nighttime collections In May and June, but not in

March or April.

5.1.1.4 ENTRAINMENT ESTIMA~S

5.1.1 .4.1 Fish Larvae

Ichthyoplankton entrained into the intake pumps along with the
cooling water is lost to the Savannah River environment. For fish

larvae in the river, entry into the intake canal takes them from a

region of rapid currents to one with slow currents which may enable
larger larvae to migrate to protected shoreline areas. This
process would tend to reduce the mortality of larvae entrained from
the river. However, there is evidence from the larval collections

‘“that the intake canal is used as a spawning site for several
,, species. Accordingly, loss of entrained larvae may be greater than

ia indicated by the ichth oplankton densities in the water entering
the canal from the river. K

The average density of larvae in six surface and two bottom

●
replicates collected in the intake canals was used to calculate



entrainment . To calculate the total number of larvae entrained per

day, the average larval density was multiplied by the volume of
water pumped during the day of the sampling period.l

To estimate the entrainment of larvae between samples, the
daily entrainment rate was multiplied by the number of days until
the next sample was taken. Generally, this was 13 or 14 days. The

estimates of larvael entrainment were then totaled for an estimated
annual entrainment.

5.1.1 .4.2 Fish Eggs

Almost no fish eggs were collected in the intake canals.
Apparently water velocity in the canals is too low to support
drifting semi-bouyant eggs. Eggs entering ‘the intake canals with

the river water settle to the bottom of the canal and are probably
suffocated in the bottom mud.l ,3

Since the eggs entering the intake -canal from the river
probably do not survive, the removal of eggs from. the river can be

considered an entrainment loss. Total egg losses were calculated
using the same method described for fish larvae except that the
density of eggs in the river water was used instead of the density

of eggs in the intake. Entrainment into the 3G and 5G intake
canals was calculated using the density of eggs at Transect 4.1

The density of eggs entering the lG canal could not be calcu-
lated directly frm the density of eggs at the upstream river
station since a large portion of the discharge of Upper Three Runs

Cr’eek enters the lG intake canal. The percentage of the intake
canal water that came from Upper ~ree Runs Creek ranged from 15 to

39 percent. This percent was mltiplied by the density of eggs
from each source to get an average density of fish eggs entering
the lG canal.l

5.1.1 .4.3 Reaulta

Larval fish entrainment ranged from O to a calculated maximum
of 1.50 x 105 at IG, 3.65 x 105 per day at the 3G intake, and
].97 x 104 at the 5G intake on fiy 21. The annual entrainment of
larvae was calculated to be s .2 x 106 at IG, 12.0 x 106 at 3G, and

0.7 x 106 at 5G for a total entrainment of 17.9 106 larval fish for

the combined intake a. This total value is consistent with the
total e3timated 19.6 x 106 larvae reported by McFarlane. 1,3

Fish ego entrainment ranged from O .0 to a calculated maximum
3of 2.24 x 10 at lG, 1.92 x 105 per day at 3G, and 3.04 x 104 at

5G . For each canal, the total number of eggs entrained during the

●
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1982 samplin
%

was 8.7 x 106 at lG intake, 8.2 x 106 at 3G intake,
and 1.2 x 10 at 5G intake canals for a total entrainment of

1.8.1x 106 eggs for the combined intakes. McFarlane estimated that
a total of 6.8 x 106 eggs were entrained into the three intake
canals or pumphouses in 1977. This estimate is lower than was
found in the present study. 1>3

Egg entrainment rates into the lG canal were influenced by a
high density of 472.7 eggs/100 m3 entering the canal with water
from Upper Three Runs Creek. These eggs were from blueback herring
spawning in Upper Three Runs Creek. 1

5.1.2 Impingement

Collections of fishes impinged on the traveling screens at the
IG, 3G, and 5G intake canals were made biweekly between April 17
and August 16, 1982.

Pumping rate data were obtained from the Savannah River Plant.
These data included the pumping rates and the number of pumps
operating during impingement and meroplankton sampling. The
pumping rates and volumes were compared with the number of fishes
impinged .

A total of 228 fishes representing 22 species were collected
during the twelve impingement samplings (Table 5 .1-6). The
22 species collected in the present study is less than the
35 collected by McFarlane, but additiona~ ~pecies will undoubt -

-edly be collected as sampling continues. >

Tbe number of fishes in impingement collections varied from
O to 44 fishes in a 24-hour period. Although there were. general ly
fewer fishes impinged in the latter part of the study, there was
no consistency in the occurrence of high or low numbers of fish
impinged at any intake on any given day. A total of 136 fishes

(59;6 percent) were impinged at the 3G intake; 49 fish (21 .5 percent)
at the 5G intake, and 43 fish (18.9 percent) at the lG intake. l

The most commonly impinged fishes belonged to the family
Centrarchidae . Nine species in this family were represented in
the collections. The spot tail shiner, a minnow, was the most
commonly impinged species with a total of 64 specimens recorded
from the 12 sampling periods (Table 5.1-6). All of the species
impinged are common residents in the Savannah River and associated
waters. The only unusual species collected was the blackbanded
sunfish, Enneacanthus chaetodon. This species was not collected b
McFarlane, nor by Georgia Power Company fish population surveys .1,7
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TABLE 5.1-6

TotalNumber of Fishes Impinged at IG, 3G, and 5G Intake Screens
on Each Collecting Date, March — August 1982

. Spe.ie.

Gizzardshad

Thread fin shad

Unidentified shad

Redfi. pickerel

Spot tail shiner

P.g.ose minnow

Unidentified shiner

Spotted sucker

Cham,,el cat fish

White catfish

Flat bullhead

Snail bullhead

Unidenti fied catfish

B1.eSi Ll

Flier

Warmouth

Redbreast sunfish

Redear sunfish

Blackba.ded st,. fish

Black crappie

sp~tted Sunfish

Lars,rno”tbb.,,

[Unidentified Lepomis

Y.11OW perch

Unidentified darter

HoSchocker

Total

H.,

collection Date
March & &+ July _Ausust
18 30 15 30 24722316— —— ——_ __ __ _

2

2

,0

0

35

0

0

0

0

0

0

0

0

0

2

3

3

6

1

4

1

0

0

3

0

4—

66

0

0

0

0

17

0

0

0

0

0

0

0

0

0

0

0

1

1

0

1

0

0

0

0

0

1—

21

9

4

0

1

8

0

3

1

0

0

1

0

0

2

0

2

3

L

o

8

2

0

2

1

0

1—

52

0

0

0

0

0

0

0

0
0

0

0

0

0

3

5

7

1

0

0

0

0

0

0

0

0

0—

16

20

20

00

20

$0

11

00

00

40

11

02

00

00

00

10

21

30

20

00

20

00

00

II

00

1 (1

10— —

28 6

10

20

10

00

00

00

00

00

41

00

20

01

10

22

00

10

50

00

00

30

00

10

00

00

00

00.—

23 4

00

11

00

00

00

00

00

00

10

00

00

00

00

00

00

00

00

20

00

01

00

00

00

00

00

~~

52

5-28_.—

00

00

00

00

00

00

00

00

00

10

00

00

10

01

00

0 0

00

00

00

00

0’ 0

00

11

00

00

00— —
32

Total

14

12

1

3

64

.2

3

1

10

3

4

1

2

10

8

16

16

15

1

19

3

I

6

4

1

7

228

Per.e”t
Abundance

6.1

5.3

0.4

1.3

28. o

0.8

1.3

0.4

4.4

1.3

2.2

0.4

0.8

4.4

3.5

7s0

7.0

6.6

O.h

8.3

1.’3

0.4

2.6

1.8

0.4

3.0.

99.6

-.. r._,,
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The volume of water pumped from each of the three intake ‘/

canals differed. The average rate was 809,000 m3 /day at the lG

intake, 1,179,000 m3 /day at 3G, and 156,000 m3 /day at the 5G in-

take. During the study, there was a general decline in impingement
rates, which was emphasized by the 10.wimpingement in July and

August (Figure 5.1-8). The only high rate of impingement was

recorded on March 17-18, when a rate of 245 fish/million cubic
meters was calculated for the 5G intake. This high rate at the
smallest intake was due to the imDineement of 35 sDottail shiners..-
This species is a common minnow found in the Savannah River and
this collection probably represents the impingement of a portion
a school.l

The frequency of sampling used during the six-month period
covered in this report is too low to allow a reasonable estimate
be made of the total yearly loss of fishes by impingement. How-
ever, based on biweekly collections during the aix month period
between March and Auzust 1982. imDinzement ratea at all intakes

of

to

..-
were low relative to what bas been reported at other inland power
plants.5

5.1.3 Electrofishing

Sample ~tations were the same as those described in
Section 5.1.1.1.1. At the river stations, canal stations, and

Upper Three Runs Creek, a 100 meter section of shoreline was
measured and marked. On Four Mile and Steel Creeks, the lengths of
the shocking transects were limited to less than 100 m by fallen
trees that blocked tbe creeks.

Elect rofishing collections were made in each sample area on
four occasions within a 12-day period in August 1982. The repeated
sampling was conducted to obtain a more complete species list and
to collect sufficient numbers of fishes for an estimate of their
relative abundance.

A total of 407 fishes in 32 species were collected by
elect rofishing during the four collecting periods in August 1982

(Table 5.1-7). Of this number, 99 were small fishes representing
11 species of fish, primarily minnows. No attempt was made to

collect all of the minnows stunned by the elect rofisher and,
therefore, values for tbe collectio; of these small fish are not
included in the general discussion.

Four species dominated the collections. Redbreaat sunfish was.

the most abundant species representing 18.8 percent of the total.
Spotted suckers made up 15.3 percent of the collections, redear
sunfish 15.0 percent, and striped mullet 11.7 percent. The remain-
ing 16 species of fishes constituted 39.2 percent of the total
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TABLE 5.1-7

Species Occurrence and Abundance at Each Electrofisbing Sampling Location, August 1982
,,*

. .

Species

Group 1

Longnose gar
Bowfin
American eel
Gizzard shad
‘Chain pickerel
Carp
Spotted sucker
Silver redhorse
American shad

Flat bullhead
Redbreast sunfish
Warmouth
Bluegill
Redear sunfish
Spotted sunfish
Largemouth bass
Black crappie
Yellow perch
Striped mullet
Hogchoker

GrouP 2*

Pirate perch .
Tessellated darter
Brook silverside
Minnows**
Mosquitofisb

Speckled Madtom

Sampling Stations
River Canal Creek
TI T3 T4 T6 T7 T8 T9 T2 T5 Cl C2 C3— — —— —— —— —_ ——

0
1
5
1
0
0
4
0
2
0
3
0
1
2
0
1
0
0
4
0

z

0
1
0
13
0
0

ii

0
3
0
0
0
2
8
0
0
0
3
0
0
3
0
2
0
0
1

“o
m

0
0
0
6
0

0
T

0
1
0
3
0
1

12
1
0
2
19
0
1
-3
0
1
0
0
10
iJ

m

0
0
0
0
0
0

7

0
2’
0
0
2
0
4
0
3
0
8
0
4
2
0
0
0
2
0
0

n

0
0
0

3
0
0

T

0
2
0
0
0
1
3
1
0
1
4
0
0
2
0
1
0
0
0
0

E

0

0
0

16
0
0

z

1
0
0
2
0
0
4
1
7
0
4
1
0
2
0
3
1
1
5
2

z

0
2
0
26
0
0

E

1
3
1

0
0
1
2
1
0
0
12
0
1
8
1
3
0
0
2
0

%

0
1
0
15
1
1

R

0
0
0
2
1
0
0
0
0
0
5
0
4
1
0
3
0

3
1
0

m

0
0
0
2
0
0

7

0
0
0
2
0
0
5
0
0
0
5
0
0
6
0
0
0
1

11
0

m

0
0
1
4
0
0

T

* Fishes were not collected quantitatively because of small size

* Undifferentiated at time of collection

o
4
5
0
0
0
4
0
0
0
4
1
3
0
1
0
0
0
0
0

E

o

0
0

3
0
0

T

o
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

T

o
0
0
0
0
0

T

o
1
2

0
1
0
1
0
0
0
1
0
0
16
2
8
1
0
2
0

E

1
1
0
2
0
0

T
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number collected (Table 5.1-8) . These data were consistent with

the results of elect rofisbing collections made by the Georgia Game
6 The Georgia study listedand Fish Division in the Savannah River.

redbreast sunfish, striped mullet, spotted sucker, and bluegill as

the most abundant fishes, exclusiye of miscellaneous minnows .
McFarlane listed redbreast sunfish, bluegill, and spotted sucker as
the three most common species, exclusive of minnows. 1,3

Catfish are known to be common inhabitants of the Savannah

River, but were rarely collected in this study. Catfish species
generally occupy deep channels that are beyond the “range of the -

electrical field used in this study. Catfishes that may have been

stunned were probably deeper in tbe water column and would not have

appeared near the surface. Present studies incorporate a hoop-
nettlng program to obtain information on the relative abundance of
catfishes.

5.1.3.1 River Stationa

The number of fisb~: and species was. similar along both the

South Carolina and Georgia shoreline at most stations . Tbe largest
collections in the river were made at Transects 4, 8, and 9. - The
relative abundance of fish species at Transect 4 was similar to

that for all collections combined because the dominant fish were
spotted suckers, redbreast a“nfish , and striped mullet . The domi-
nant species at Transect 9 were redbreast and redear sunfishes
while no species dominated the community at Transect 8. Tbe
smallest collection of fishes was a Transect 7 where 15 fish were
collected. l

Near tbe beated water discharges at Transects 8 and 9, both

fish abundance and species occurrence were similar on both sides of
the river. At Station 8, ‘the temperature difference between tbe
two sides of the river averaged 2.3°C during the four sample days .

At Station 9, the difference averaged 0.6°c during the four sample
days. 1

5.1.3.2 Canal Stations

Tbe number of fishes and species collected at tbe two canal
transects was similar. More striped mullet, spotted suckers, and
redear sunfish were collected at Transect 5, “bile more species

were collected at Transect 2. As expected, no species were
collected in the canals that were not taken in tbe river. 1



TABLE 5.1-8
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Species Occurrence at Each Sampling Habitat and Relative Abundance
in the Total Collection, August 1982

Number of Individuals Collected at
Each Sampling Station

Percent
Major Species

GrouP 1

Longnose gar
Bowfin
American eel
Gizzard shad
Chain pickerel
Carp
Spotted sucker
Silver redhorse
American shad
Flat bullhea”d
Redbreast sunfish
Warmoutb
Bluegill
Redear sunfish
Spotted sunfish
Largemouth bass
Black crappie
‘Yellow perch
Striped mullet
Hogcboker

Group 2*

Pirate perch
Tessellated darter
Brook silverside
Minnows**
Moaquitofish
Mad tom~

River

2
12
6
6
2

5
37
4
12
3

43
1
7

22
1

11
1
3

22
2

202

0
4
0
79
1
1

%

Canal

o
0
0
3
1

0
5
0
0
0
10
0
4
7
0
3
0
4
12
0

G

o
0
1
6
0.
7
7

Creeks

o
5
7
0
1
0
5
0
0
0
5
1
3
16
3
8
1
0
2

0
3

1
1
0
5
0
7
i

Total

2
17
13
9
4

5
47

4
12
3

58
2
14

45
4
22
2

7
36
2

m

1
5
1

90
1
1

w

Abundance

0.6
5.5
4.2 -
2.9
1.3

1.6
15.3

1.3
3.9
1.0
18.8

‘0.6
4.5

15.0
1.3
7.1
0.6
2.3
11.7
0.6

100.1

1.0
5.0
1.0

90.9
1.0
1.0

99.9

* Fishes were not collected quantitatively because of small size

* Undifferentiated at time of collection

5-33



—-

UNC1.ASSIFIED

5.1.3.3 Creek Stations

More fish representing more species were collected at Steel

Creek than Upper Three Runs Creek, but the two creeks had many
species in connnon. The major difference in abundance was caused by

the collection of a large number of redear sunfish and largemouth
bass in Steel Creek and none in Upper Three Runs Creek. However,

comparisons of collections from Upper Three Runs Creek with callec - .
tions” from other creeks may be misleading because of water quality
differences which affect elect rofishing efficiency. The specific

conductivity in Upper Three Runs Creek is much lower than that of
the ot~er creeks, which greatly limits the electrical input to the
water.

The average temperature of Four Mile Creek was 38.4° C during
the August sampling period: Since no fishes were collected in Four

Mile Creek on any of the collection dates, this temperature is

obviously above the thermal preference
fishes.l

5.1.3.4 Habitat Comparisons

evel for Savannah River

Of the 20 major species collected by elect rofishing, all were
found in the river, twelve species were collected in the creeks,
and only nine species were found in the canals. These differences
are not unusual considering the diversity of habitats sampled in
tbe river compared to the relatively uniform habitat of the creeks

and tbe extremely uniform canal habitat .1

Catch per unit effort (CPUE) is a standard fisheries param-

eter calculated by dividing the number of fish collected b~ a
designated unit of space or effort. Tbe abundance of fishes in .
the three habitats sampled was very similar when related to the
number of sampling stations and the total distance elect rofished

(Table 5.1-9). Since each sampling effort is also dependent
upon the amount of time tbe electrodes are activated, the CPUE
was calculated as fish per hour of actual shocking time. The
CPUE for river stations (73.0 fish/hr) was lower than that of
canal stations (94.8) and creek stations, (83.4) , but was very
. .

slmllar to the 67.5 fish/hr calculated for the mids”~er ~lectro-
fishing sample made, by the Georgia Game and Fish Division.6

5.2 S~EL CWEK FISRERIES SURVEYS

Tbe purposes of tbe fish population studies were to determine
the spatial and temporal use of the Steel Creek area of tbe SRP
Savannah River Swamp fish and to characterize the fish community in

terms of species use and abundance .7 Although some species known



TAELE 5.1-9

Catch Per Unit Effort (CPUE) at River, Canal, and Creek
Sampling Locations,

@

August 1982

Parameter

Total No. fishes

No. stations

Mean

CPUS (fish/100 m)

CPUE (fish/hr)

CP~ (fish /hr)**

Sampling Location
River Canal Creek— .

202 49 57

7 2 2*

27.9 24.5 28.5-

3.6 3.1 3.6

73.0 94.8 83.4

67.5 129.O***

I

was not included because of* Four Mile Creek
high temperatures

** G~~~gi~Fi~b andG~III~Division Study, Reference 6.

*W creeks and eXbO~~ ~Ombi”ed



to occur within the Savannah River drainage are on the federal or
state lists Of rare and endangered species (Section 4.4), no such
fish have been collected in Steel Creek. Species listed among

South Carolina’s commercially and recreationally important species
have been gollected. The commercially important species are

primarily anadromous.

.-

5.2.1 Materials and Methods

The Steel Creek region of the Savannah River swamp was divided

into six sampling areas (Figure 5.2-1) in order to determine habi-
tat utilization by resident and anadromous fish. The lower Steel

Creek channe 1 between the swamp and the Savannah River (Area E) was
also sampled. Areas AI and A2 are characterized by a cypress-

tupelo canopy with occasional beds of submergent and emergent
macrophytes. Areas B1 , B2, C and D are characterized by an open
canopy (due to previous thermal impact) with dense beds of aquatic
macrophytes. Areas Al and B1 have comparatively low current
velocities while Areas A2, B2, C and E are characterized by high
flow. Area D has no discernible current .7

Areas Al , A2, B1 , B2 and C were subdivided into 50 meter (m)
transects to standardize elect rofishing effort among areas and to
obtain replicate samples within areas. Low water levels in Area D
and swift current in Area E prevented collection by elect roshocking

within these sites on most dates.7

Sampling for anadromous fish began on January 30, 1982 and
cent inued through mid-May. Two fyke nets were set in Steel Creek,
one approximately 200 m above the Steel Creek - Savannah River

confluence (E ) and the other approximately 100 m dowstream from
fthe swamp out et (El). Replicate ichthyoplankton samples were

collected with 0.5 m diameter nets (500 urnmesh) on two dates
following what appeared to be a small run of American shad to

aacertain the presence or abaence of e~gs and larvae. 7

5.2.2 Resulta of Collections

Fish of all sizes were collected in the swamp and a wide range
of sizes was collected for most species. The collections should be
representative of both relative abundance and species composition
of the swamp fish comunity. A total of 5,313 fish representing
55 species were collected from the Steel Creek river-swamp from
November 1981 through July 1982 (Table 5 .2-1) . These fish repre-
sent 55 of 79 species and 19 of 21 families known to occur on the
SRP . The high diversity of fish species is a result of the wide
array of habitat types and niches available within the creek-swamp
environment .7
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Steel Creek Delta
Permanently Flooded
Cypress-Tupelo Swamp
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Bottom land Hardwoods

FIGURS 5.2-1. Fish sampling locationa in the Steel Creek delta
and swamp during 1981-82
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TABLE 5.2-1

Scientific and C~OII n-es Of fish collected in the Steel Creek
Area, October 1981 - July 1982

Amblyopsidae
Chologaster cornuta— -

Amiidae
hia calva

Ang~idae
Anguilla rostrata -

Aphredoderidae
Aphredoderus sayanus.

Atherinidae
Labidesthes sicculus

Belonidae

Strongylura marina
Catostomidae

Erimyzon oblongus
Erimyzon sucetta
Minytrema melanops

Centrarchidae
Centrarchus macropterus
Elasso.ma zonatum
Enneacanthus chaetodon
Enneacanthus gloriosus
Lepomis auritus
w glulosus
Lepomis machrochirus
Lenomls mlcroloDhus-
Lepomls punctatus
=erus salmoides
Pomoxis annularia
~ nigromaculatus

clu-
Alosa sapidissima
Alosa aestivalis
Dorosoma cepedianum

Cyprinidae
Cyprinus carpio
Hyboganthus nuchalis
Notemigonus crysoleucas

Notropis chalybaeus
Notropis cummingsae
Notropis emiliae
Notropis ‘US
Notropis leedsi
Notropis ~nnis

Notropis maculatus
Notropis niveus

Notropis petersoni

Swamp fish

Bow fin

American eel

Pirate perch

Brook ailverside

Atlantic needlefish

Creek chubs ucker

Lake chubsucker
Spotted sucker

F1ier
Banded pygmy sunfish
Blackbanded sunfish
Blues potted sunfish
Redbreast sunfish
Warmouth

Bluegill
Redear sunfish
Spotted sunfish

Largemouth bass
White crappie
Black crappie

~erican shad”
Blueback herring

Gizzard shad

Carp
Silvery minnow
Golden shiner
Ironcolor shiner
Dusky shiner
Pugnose minnow
Spottail shiner
Banner fin shiner

Yellow fin shiner
Taillight shiner
White fin shiner
Coastal shiner

--’
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TABLE 5.2-I (cent’d)

Cyprinodont idae

Fundulus lineolatus
Esocidae

Esox americanus
- Esox ni=er—-
Ictalurldae

Ictaluris natalis
Ictaluris nebulosus
Ictaluris platycephalus
Ictaluris Dunctatus
Noturus gy~inus .
Noturus leptacantbus

Le-idae
Lepisosteus osseus
Lepisosteus platyrhincus

Mugilidae

Mugil cephalus
Pe=tbyidae

Morone saxati1is
Pe~

Etheostoma fusiforme
Etheostoma olmstedi
Perca flavescens
Percina nigrofasciata

Poeciliidae

Gambusia affinis
Umbridae

IJmbra pygmaea

Lined topminnow

Red fin pickerel
Chain pickerel

Yellow bullhead
Brown bullhead
Flat bullhead
Channel catfish
-Tadpole madtom
Speckl~d madtom

Longnose gar
Florida gar

Striped mullet

Striped bass “

Swamp darter
Tesselated darter
Yellow perch
Blackbanded darter

Mosquito fish

Eastern mudminnow



The order of rankings of mean number of fish collected in each

area were B1 > Al > B2 > C > A2, with more fish cOllected in Area Bl
than in all other areas, and Area A2 with the least number of fish

(Figure 5.2-2) . Brook silver side, spotted sunfish and largemouth
bass were the_most frequently collected fish in area Al and B2 , and

were generally the most abundant. Area B2 was dominated by dense

beds of rnacrophytes, thus spotted sunfish and largemouth bass were
more abundant than brook silver side, an open water species. The

OppOsite WaS true fOr Area Al with its greater Open water environ-
ment. Areas A2 and C were also very similar in dominant species.

Spotted sucker, spotted sunfish, and largemouth bass were the most
frequently collected species in these areas. However, both spotted

sunfish and largemouth bass were more abundant in Area C than A2
and this was probably due to the greater abundance of macrophytes

in Area C.7

Areas Bl and B2 also appear to be important as spawning and/or

nursery areas for resident fishes in the swamp. Young-of-year
(YOY) fishes were captured almost exclusively in these areas,
although no spawning activity was ever observed. YOY fish
dispersed into other areas as they increased in size through the
sunnner, although they were usually associated with macrophytes .7 ,,

Areas D and E were sampled only once by elect rofishing during
November-February due to shallow water (D) and high water velocity

(E). Insufficient numbers of fish were collected in either area to
determine species composition during winter months . However, large
numbers of mosquito fish were observed during the summer of 1981

throughout Area D. Data from tbe two fyke nets located in Area E
provide some initial data on resident fish as well as on tbe use of
the lower creek by migrating species . During high water in
February, bowfin and longnose gar were regularly Cautured in the
upper fyke net. Shiners-were ~ccasionall~ coll~cte~
net.7

5.2.3 Migratory Fish

No major run of anadromous fish was detected in
Creek area during 1982: a total of six American shad

in the lower

the Steel
and four

blueback herring-were ~ollected with fyke nets from February

through April . To determine if the nets were an effective method
for capturing clupeids, portions of lower Steel Creek were elect ro-
fished on selected dates and few fish were collected. Conversa-

tions with fishermen at the confluence of Steel Creek and the
Savannah River also suggested that a major run did not occur in

1982 and that this year was atypical .7

●
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~.
Subsequent to removing the nets on April 30, a small run of

American shad was detected. Nineteen American shad were collected

with elect rofishing gear on May 6 and another 14 on May 11. Many
shad were seen, but were not captured because of the swift current

in lower Steel Creek. On my 12, no shad were captured and only

two were seen, and by May 13 no shad were observed. The run was

small and the fish occupied the river swamp for a short time. On
May 6 a large striped bass was observed, but not collected in lower

Steel Creek, near the swamp. 7

IchtbyoplanktOn collections were taken on two dates .(May 13
and May 21) following the run of American shad, however too few

eggs or larVae were collected to determine wbetber tbe shad
actual 1y spawned. A total of two fish eggs and one larva were
found in eight samples. Neither the eggs nor tbe larvae were

identified bec~use of the small sample size arid poor condition of
the specimens.

Although the extent which blueback herring and American shad

use the swamp for spawning is still unknown, tbe 1982 sampling
provided some information on what areas of the Steel Creek system
are used by these species. The majority of fish were collected in
lower Steel Creek chanfiel with some fish being collected from the
fast water areas of tbe swamp. Loesch and Lund found that blueback
herring preferred fast water areas for spawning sites.8 It is
likely that. the locations of capture of clupeids this past year
represent the preferred spawning areas in the Steel Creek system. 7

Other migratory fish collected were the Atlantic needlefish
and striped mullet , however only Atlantic needlefisb were collected
in the fyke nets. One Atlantic needlefisb was captured in the
swamp (Area Al ) by elect rofishing on May 6. Although no striped
mullet were found in tbe fyke nets, more than 40 were captured

while elect rofishing. Striped mullet were frequently observed
jumping, in both the lower creek and the swamp; this species may
jump over the nets rather than being channeled into them by the
wings. Tbe striped mullet appeared to concentrate in Areas A2, B2

and c and were never captured or observed in Area B1 .7

5.3 Savannah River Sports Fishing

The Iisheries Section of the Georgia Department of Natural
Resources recently publisbed the results (Table 5.3-1) of a fish-
eries study conducted on the Savannah River during the period
7/ l/81-6/30/8z .6 The study consisted of a creel survey of sports
anglers and an elect rofishing study. Together these studies
provide data on tbe fish species most sought by anglers and the
probabilities of catching those species.
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TABLE 5.3-1

Sports Fishing on
Lock and Dam*

..::..<
Number of trips

Number of hours

the Savannah River below New Savannah Bluff

70,054 - 85,848

305,398 - 399,222

Number of fish caught 456,235 - 644,329

Kilograms of fish 86,585 - 120,779

Total anglers 3,006 - 6,164

Trips per angler 12 - 22

* Range is one standard deviation about the mean.



Anglers in the freshwater section of the Savannah River
fish predominantly fOr bream and largemouth bass. Based upon

elect rofishing results, the relative abundance of bream in the
freshwater secti On Of the river is high as is the actual angler
success rate. The lesser abundance of l.argemouth bass in the

freshwater sectiOn results in a relatively low angler harvest of
this species.

Anglers in the estuarine section of the Savannah fish pre-
dominantly for sea trout and striped bass. Elect rofishing

results indicate that these two species are not very abundant in
the estuary. Actual angler success rates “for these species are
low.

5.3.1 Survey Methods

The Savannah River was divided into two sections for the
studies — a freshwater section (river km 301.2 to 34.8 for creel
surveys, km 301, 2 to 40.2 for elect rofishing) and an estuarine
section (below river km 34.8 for creel surveys and 40.2 for
electrofishing) . The creel survey conaiated of a roving survey
in the estuary and an access point Survey in the freabwater
section. Both used nonuniform probability sampling. Survey

‘periods consisted of two-week intervals. All but one weekend
each month and” three randomly chosen weekdays per week were
sampled. Data on fishing effort, harvest, species sought,
habitat or location fished, and angler origin were collected

from sport anglers. The electrofishing study consisted of
quarterly sampling at 38 permanent electrofiahing stations
(including alternate stations and creeks to be sampled on a
rotating baais) . The minimum number of these stationa to be
sampled each quarter was set at 28. The species, length , and
weight -of each fish captured were reported.6

5.3.2 Anglera

Approximately 4,600 anglers fish in the freshwater section
of the Savannah River. Georgia residents comprise 68 .2% of
these anglers. The anglers fish in both the mainstream (58 .2%)
and the oxbows , creeks , and lakes (41 .8%) of the Savannah.
Preferred fishing methods are pole and line (88%) , casting

(11.4%) and trolling (0.6%).

Approximately 900’anglers fish in the eatuarine section of
the Savannah River. Again, Georgia residents predominate
(97.7%). Moat of the anglers fish in the Back River* (46 .6%),

the North Channel (22.2%) and the intracoastal waterway (16.5%) .
Two additional sections fished are the South Channel (8.4%) and

●
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the Middle River or New Cut (6.3%). The preferred fishing methods
are pole and line (83.5%), casting (11%) and trolling (5.5%). ‘, -

Figure 5.3-1 compares the freshwater angler fishing efifort
and relative harvest (catch) by fish species. Freshwater anglers
spend the most time (43.8%) trying to catch fish in the bream
category — i.e., bluegill, redbreast sunfish, warmouth, redear
sunfis-h, and spotted sunfish. Bream account for 73% -of the fish
caught. Largemouth bass is the next most fished for species

(38% of tbe time); however, success is low (2.5% of the fish
caught). Tbe fishing effort and relative catch of crappie, cat-
fish, yellow perch, and shad are comparable. The fishing effort
for striped bass is low (1.8% of the time) and harvest is even
lower (0.2% of the fish) . Although there is no fishing effort for
chain pickerel, hybrid bass, or additional. species, these represent

4.1% of tbe harvest.

Figure 5.3-2 presents the fishing effort and relative barvest
of anglers in the estuarine section of the Savannqh River. Most
notable is the high-fishing effort for sea trout and striped bass

(42.1% and 29.9% respectively, of tbe effort), and the low harvest
of these two species (8% and 2 .5% respectively) . The red drum
harvest is also less than tbe fishing effort. Tbe harvest of addi-
tional species, * white catfish, croaker/spot, and silver perch far
outstrips tbe effort expended upon these species. Tbe fishing
effort and relative harvest of flounder and hybrid bass are
comparable.

Figure 5 .3-3 presents the freshwater angler success rates

(number/hr and kg/br). The total success rate is 1.56 fish/br,
which represents 0.29 kg/hr. Anglers catch a greater number of
bream, catfish, and crappie per hour than fish .in the remaining
species. Tbe total weight of bream caught per hour is also greatex
than that of the other species.

Figure 5.3-4 presents the-estuarine angler’s success rates

(number/br and kg/hr). The total success rate is 0.81 fish/hr,
which represents 0.24 kg/br. Tbe anglers catch lower numbers of
striped bass, flounder, and hybrid bass per hour than other fish.
Tbe total weight of flounder, silver perch, and hybrid bass caught
per hour is lower than that of the other fish . The angler fish
catch rate in the estuary is less than that in the freshwater
section; bowever, tbe weight of fish caught per hour in tbe two
sections is comparable.

* Defined as Corp of Engineers Tide Gate, Seaboard Coastline
Railroad Trestle and other back-river sections.

~ See Table 5.3-2 for list of species in “additional”. category.
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TABLE 5.3-2

Percent Composition of the “Additional” Category*

Estuary -

Percent

Species

Channel catfish
Sea catfish
Striped mullet
American eel
Bluefish
Largemouth baas
Black drum

Toadfish
Black sea bass
Black crappie
Gaff topsail catfish
Stingray
Kingfish
Crevalle jack
Ladyfisb
Pigfish

Shortnose sturgeon (endangered)
Shark
Sheep shead
Atlantic sturgeon

Bowfin
Carp

by Number

22.7
21.9
15.2
9.3
8.0
5.5
3.4
3.0
2.5
2.1
1.7
1,3
1.3
0.4
0.4
0.4
0.4

0.4
0.025
0.025
0.025

Freshwater
Percent

Species by number

Flier 34.5
American eel 32.2
Bowfin 19.1
Striped mullet 6.1
Golden shiner 3.1
Sucker 1.4
Red fin pickerel 0.9
spot .0.6
Unidentified 0.6
Pumpkinseed 0.3
Croaker 0.3
Gar 0.3
Chubsucker** 0.3
White bass~ 0.3

100.0

0.025
100.00

The values in this table are based on unexpanded creel data, and should
therefore be considered approximations.

Altbougb these fish do occur in the Savannah River, the possibility of
misidentification by the creel clerk cannot be discounted, in view of the
fact that no chubsuckers or white bass have occurred in electrofishing
samples.

●
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5.3.3 Electrofisbing uNCLASSIFIED
Figure 5.3-5 presents elect rofishing catch per unit effort

(CPUE) (number/hr and kg/hr) for the freshwater “se~tiOn Of the
Savannah River. The total CPUE* for the freshwater section is
98.15 fish/hr~”Or 24.5 kglhr. This CPUE is comparable to the CPUE
reported in Section 5 .1.3.4 for the SRP Biological Measurements

Program. fihe catch rate of forage fish is the highest, and the

predatory game fish catch rate is the lowest. The total weight of
forage fish caught per hour is the lowest, while that of nonpreda-

tory food fish is the highest. The eight most abundant specieS in .

the freshwater elect rofisbing samples were (in descending order)
miscellaneous minnows, redbreast sunfish, striped mullet, spotted
sucker, bluegill , gizzard shad, largemouth baas, and bowfin. -The
eight species comprising the greatest bimass in freshwater electro-
fisbing samples were (in descending order) bowfin, common carp,
spotted sucker, striped mullet, largemouth bass, silver redborse,
gizzard shad, and white catfish. The overall elect rofishing catch
rates in freshwater oxbow/creek habitats were bigher than in the
mainstream hahitat.

Figure 5 .3-6 presents elect rofishing CPUE (number/hr and
kg/fir) for the estuary section of tbe Savannah . Tbe total CPUE for
the estuary section is 70.24 fish/hr, or 46.74 kgjhr. The catch
rates for nonpredatory ,food fish (both number/hr and kg/hr) are the
highest. Tbe catch rates for nonpredatory game and forage fish
(botb number/hr and kg/hr) are tbe lowest. In this section of the
river, the eight most abundant species in elect rofishing samples
were (in descending order) tbe striped mullet, co@nnon carp, large-
mouth bass, bowfin, channel catfish, white catfish, spotted/Florida
gar, and American eel. Tbe eight species comprising tbe greatest
biomass in estuarine electrofishing samples were (in descending
order) the common carp, striped mullet, bowfin, striped bass,
channel catfish, largemouth bass, spotted sea trout, and striped
bass X white bass hybrid. Tbe fact that tbe species wbicb were
most abundant or which comprised the highest biomass in estuarine
samples where primarily freshwater species is indicative of tbe
difficulties encountered in brackfish water elect rofisbing.

Electrofishing in the freshwater. section. resulted in higher
CPUE (number/br) than in tbe estuarine section. Tbe biomass

.

caught (CPUE, kg/br) in tbe estuary was almoat twice that of the
freshwater.

Figure 5.3-7, presents freshwater electrofisbing CPUS
(number/br and kg/hr) for the species of special interest to
freshwater anglers, i.e. , those species for which fishing effort

* Total CPUE for freshwater section is an area-weighted average
of tbe mainstream and oxbow/creek CPUE.
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is high. The harvest rates (number/hr) for the bream and addi-
tional species categories are the highest. The additional
species category also represents the highest sampling biomass

harvest (kg/hr) . Elect rofishing CPUE provide a basis for the

number of fish in the river which are available to ang~ers.
Comparing angler success rates with the CPUE shows that anglers
generally catch very few of the fish that are available. The
angler success rates for crqpie (number/hr) and biomass for
catfish (kg/hr) are similar to the electrofishing CPUE of the .
freshwater section. The angler success rates for the other
species range from 0.02% to 8% (number /hr) and 0.2 to- 18%

(kg/hr) of tbe respective electrofisbing CPIJE (Table 5.3-3).

Tbe two most fished for species in tbe freshwater section

are bream and largemoutb bass. The angler harvest of bream is
comparable to the effort expended; however, largemoutb bass
barvest is much ‘less than its fished-for effort. Electrofishing

results indicate bream is the most abundant species in the
freshwater section. Largemouth bass is tbe third most abundant
species; bowever, it is approximately an order of magnitude less
than bream. Largemoutb bass and bream represent the second and
fourth grqatest biomass catch rate (kg/hr) in elect rofishing

samples.

Figure 5.3-8 presents the elect rofishing CPW (number/br
and kg/br) for the species of interest to estuarine anglers.

The harvest rates (both number/br and kg/hr) of fish in the
additional species category are an order of magnitude above
“those of tbe other species. Comparing angler success rates with

tbe electrofisbing CPUE shows anglers catch few of the fish
available. The angler success rate (kg/hr) for croaker fspot is
62% of its electrofisbing CPUE. The success rates of the other
species range from O .2% to 12% (number/br) and O. 2% to 14%

(kg/br) of the respective electrofisbing CPUE (Table 5.3-4).

The two most fished for species in tbe estuarine section
are tbe sea trout and the striped bass. Elect rofisbing results
indicate sea trout and striped bass are not very abundant in the
estuary — ranking eighth and ninth out of the iO species .,of
interest to anglers. Striped bass and sea trout represent tbe

second and third largest biomass catch rate (kg/hr) in electro-
fishing samples. Tbe lack of abundance of these two species
indicate angler barvest will be low. This is supported by the
actual angler success. rates, which are 10W.



TABLE 5.3-3

Comparison of Freshwater Angler Success Rates to
Ele~trofishing CPUE, %* -

Fish Species

Bream

Largemouth Bass

Crappie

Catfish

Striped Bass

Yellow Perch

Shad

Additional species

Chain Pickerel

Hybrid Bass

Number Basis

5

1

-143

8

3

3

0.02

0.2

4

1

Weight Basis

17

2

100

4

12

18

0.3

0.2

8

10

* (Angler success rate/E lectrofishing CPUE) x 100
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TABLE 5.3-4

Comparison of Estuarine Angler Success Rates to
Ele~trofishinS CPUE, %* -

Fish Species

Sea Trout

Striped Bass

Red Drum

Additional

White Catfish

Flounder

Croaker/Spot

Hybrid Bass

Silver Perch

Number Basis

5

2

12

0.4

5

0.2

16

6

Weight Basis

2

0.6

3

0.2

10

14

62

0.8

%

* (Angler success rate/E lectrofishing CPUE) x 100

I ,.:



UNCLASSIFIED
●

60–

T

\

40- - \

\

\

\

20 “
\

\

\

\

o

Legend
~ NUiBER/HR
= KG/HR

FISH SPECIES

Figure 5.3-8. Estuarine electrofisbing catch rates and harvest
rates for fish species of interest to anglers

5-58

UNCLASSIFIED



I f

5.4 Temperatures in the Vicinity of Boggy Gut Creek
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The mouth of Boggy Gut Creek is located about 0.3 miles down-
stream of the mouth of Steel Creek on the South Carolina side of
the Savannah River. This small off site creek has about 231 acres
of wetlands adjacent to the creek and flows across Creek Plantation
Swamp before entering the Savannah River. Its flow rate is proba-
bly only a few cubic feet per second. Temperatures and temperature
profiles for the Savannah River were calculated at low flow

(6200 cfs) during the maj Or spawning. months Of March thrOugh June
and for L Reactor discharging or K and L Reactors both discharging.
Profiles at this low flow rate would represent conservative condi-
tions since river flows tend to be closer to or above the average
river flow of 10,400 cfs in the spring. The temperatures in
Figure 5.4-1 indicate that this minor tributary to the Savannah
River could be blocked by the thermal plume during the spring
spawning period (Figure 5. 1-3) when temperatures near the Boggy Gut

Creek mouth exceed typical spawning temperatures for anadromous
fish in the Savannah River. I Figures 5.4-2 and 5 .4-3 indicate that

a zone of passage still remains on the Georgia side of the river
near Boggy Gut .
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6. MITIGATION AND MONITORING

The environmental monitoring program for L-Reactor Restart
will monitor both routine radionuclide releases from L Area and tbe
potential effects of once-through cooling water. effluents. Cooling
water effects will include both onsite and offsite monitoring
related to cooling water withdrawal including impingement and
entrainment of fish and icthyoplankton, the thermal plume in the
Savannah River at the Steel Creek mouth, wetlands effects including
the biota of the Steel Creek area, and cesium-137 transport and
redistribution. ..

6.1 Biological Measurements Program – Savannah River

The objective of the SRP biological measurements program is to
provide additional data to evaluate the effect of L-Reactor startup
on the aquatic ecology of the Savannah River adjacent to tbe SRP.
Initial emphasis of the program was on fish impingement and icthyo-
plankton entrainment, primarily near tbe cooling water intake
canals. Emphasis was also placed on quantifying the thermal
effects of L-Reactor startup; therefore, collection stations were
established near and in the mouths of Upper Three Runs Creek, Four

Mile Creek, and Steel Creek. An interim report describing results
of the first three months of the program-as issue~ in tbe fall of

1982.1 The first semiannual report was issued in the spring. of
1983.2 Data from these reports are sumarized in Section 5.1.

Tbe scope of tbe fisheries program (Table 6. l-l) has been
expanded to monitor not only L-Reactor effects, but tbe effects of
SRP operating reactors in a comprehensive manner as prescribed in

Sections 316 (a) and (b) of the Federal Water Pollution Control Act
Amendments of 1972 (Public Law 92-500). A Section 316 (a) type
study evaluates th~ potential thermal effects of cooling water
discharges in near field (near SRP) and farfield (more remote from
SRP ) areas of tbe Savannah River. A Section 316 (b) type study
evaluates near field impingement and entrainment effects of the
cooling water intake. The expanded program wi 11 address the addi-
tional 316 (b) requirements and tbe farfield 316 (a) requirements
as they relate to SRP operating reactors.

The primary objective of tbe farfield study will be to evalu-
ate fish spawning in the Savannah River from Augusta to near the
coast and in 28 tributaries of Savannah River. This farfield
program will provide spawning habitat information for fish such as
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TABLE 6.1-1

. Biological Measurements Program on the Savannah River*

1. Near field Monitoring Program

A. Sample Collection Stations (14)

e near or in the pumphouse intake canals
e mouth of tributaries UTRC, FMC, SC
* above and below tributaries UTRC, FMC, SC

B. Sample Collection Frequency

O icthyoplankton – biweekly (1982) or weekly (1983)

(February - July)
o adult fish populations — quarterly
0 macro invertebrates (fixed samplers ) — monthly
e impinged fish — 100 times/year

II. Three-Year Monitoring Program

A. Program in I Above

B. Additional Nearfield Studies (Phased In February 1, 1983)

0 icthyoplankton at BDC and LTRC
o adult fish at BDC and LTRC
e macro invertebrate (fixed samplers ) monthly at UTRC,

BDC, and LTRC
● sex and breeding condition of impinged fishes
e determine peripbyton taxa near all tributaries
* macro invertebrate drift (plankton) at all stations

c. Farfield Studies (Phased in February 1, 1983)

Weekly icthyoplankton samples will be collected from
February to July between Augusta and Savannah (River Mile
40) at stations located in:

0 Savannah River every 10 miles
O moutba of 28 tributaries

iM’‘\
:..... ‘

* Creeks

UTRC — Upper Three Runs Creek
FM — Four Mile Creek
Sc —Steel Creek
BDC — Beaver Dam Creek
LTRC — Lower Three Runs Creek



the blueback herring and American shad. These data will permit a

comparison of the importance of off site and onsite streams for fish
reproduction.

The program for the 316 (a) and (b) type studies is outlined

in Table 6.1-1 and in Appendix I. All or part of the expanded
program may be extended through 1985 to ensure completeness. To
characterize the spawning season prior to L-Reactor restart, the
expan~ed program began in early February 1983.

6.2 Thermal Plume Monitoring — Savannah River

Temperature and flow will be meaaured by the United States

Geological Survey (USGS) at the locations given in Table 6.2-1.
Thermal plume dimensions (surface and cross-sectional area) will. be
uasured quarterly (winter, spring, sunnner, and fall) in the

Savannah River below Beaver Dam Creek, Four Mile Creek, and Steel
Creek mouths. Daily temperature measurements and flow data will be
evaluated monthly to determine continued compliance with NPDES
permit requirements.

- Biological studies outlined in Section 6.1 will examine fish
use and condition in and near the plumes. Fixed bottom samplers

will be used to evaluate effects on macro invertebrate within plume
areas (Table 6.1-1 and Appendix 1),

TABLE 6.2-1

Temperature and Flow Measurements Near SRP

Location

1. Jackson, River Mile 156.8

2. Beaver Dam Creek Mouth

3. Four Mile Creek Mouth

4. Hattieville Bridge on

Steel Creek

5. Steel Creek Mouth

Temperature

x

x
.

x

x

Flow

x

x

. . .,
.,.,,,
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6.3 Wetlands

6.3.1 American Alligator

The inland South Carolina population of,American alligator is

federally listed as endangered (Sections 4.3.1 and 7.5.1). Studies
begun in 1980 indicate that there are approximately 25 alligators

inhabiting the Steel Creek area; both juveniles and adults have
been ~b~erved .3-5 Radio telemetric studies have been conducted on

adult mle and female alligators in the-Steel Creek corridor and
delta to evaluate their behavior and movements (Section 4.3.1).

COnsultation with the U.S. Fish and Wildlife Service -in the fall

of 1982 outlined several steps to mitigate potential effects of
L-Reactor startup on the Steel Creek alligator population

(Appendix K) .

Fall is considered to be the optimal time for startup because

eggs from nests- in the area would have hatched and juvenile alli-
gators would be sufficiently mobile to escape direct thermal dis-

charges. Also, it is prior to the onset of colder winter tempera- -
tures, when torpid individua~s wintering along Steel Creek or in
the delta might not arouse in time to escape potentially lethal
water temperatures. Two lagoons (backwater areas) adjacent to SRP
Road A (Highway 125), in which both juveniles and adults have
frequently been observed, have been protected from thermal ef?luent
by repair of three small breaks in berms between the lagoons and
Steel Creek (Figure 6.3-1) . In addition, the Steel Creek corridor
will continue to be monitored to assess effects upon the alligator

population. Radio telemetric studies which have already been
initiated with adult alligators will continue at leaat through the
winter following L-Reactor restart to determine the response of the
Steel Creek alligator population to the startup.

6.3.2 Wood Duck

The restart of L-Reactor will make 27 wood duck nest boxes in
Steel Creek and Steel Creek Delta (lines F, G, H, F; Figure 6.3-2)
unsuitable for use because they are located in aquatic habitats
where water temperatures will be elevated . Wood ducks laid eggs in
11 of these 27 boxes in 1982.5 Possible mitigation of the loss of
these nesting sites could include erection of additional nest boxes
in suitable habitats in the vicinity of Steel Creek.

Data from previous studies indicate that wood ducks readily
colonize new boxes if they are placed in suitable habitats. 5 When
nest bo”xei were first erected along Steel Creek and in Steel Creek
Delta in 1973, 26% of the boxes were used in the first year and 68%
were occupied by the third year. 6 A nest box erected in Steel Creek

Bay (a Carolina bay adjacent to Steel Creek) in 1982 was used by

6-4
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Figure 6.3-1. Lagoons at SRP Road A, showing location of breaks in
tbe berms wbicb have been repaired
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Figure 6.3-2. Location at.each line of wood duck nest boxes in the

Steel Creek drainage system during 1979-1982 and
proposed locations for additional boxes

.



●✌ two different female ducks in that year and resulted in the produc-
tion of 16 ducklings. These ducks were probably two-year olds
hatched from eggs in one of the Steel Creek boxes that were nesting
for their first times

Female wood ducks that have previously nes~ed usually return
to the same line of nest boxes and often to the same box in subs&-
quent years. However, there has been some interchange of ducks
between lines of nest boxes in Stee L.Creek. Of 13 female woOd
ducks that were banded and recaptured in successive years in Steel .
Creek boxes, three have changed lines. In one case, a female

nested in a box in Steel Creek Delta (line R) in 1979, but then
moved to the ~teel Creek Beaver Pond (line J) in 1980 and- 1981.
The distance between these two lines is approximately 2 km. In the “
other two cases, the interchange was between the Steel Creek
Railroad Trestle (line G) and the Steel Creek Beaver Pond (line J) ,-
a distance of approximately 300 m. These observations suggest that
new boxes erected in suitable habitats should be used by female
wood ducks nesting for the first time and possibly by females that
have previously n$sted in Steel Creek once that habitat is lost.5

Suitable habitat in which new boxes could be placed is avail-
able in five areas adjacent to Steel Creek (Figure 6 .3-2). These
qreas and the proposed number of boxes to be placed in each are
listed in Table 6-3. The proposed boxes have been erected and will
be monitored for use by wood ducks for two years following L-Reactor
restart.

.

TABLE 6.3-1

Potential Wood Duck Mitigation Areas and Proposed Number of
Nest Boxes to be Placed in Each

Areas Number Boxes

Steel Creek Bay 15

Steel Creek Trailer Bay ,. 15

Lagoon A 5

Lagoon B 5

Steel Creek Beaver Pond J

Total 45
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6.3.2 wood Stork

The wood stork has been proposed for listing as an endangered
7 Individuals andspecies by. the U.S. Fish and Wildlife Service.

small groups of birds have been observed during 1981 and 1982
roosting and +eeding in the Steel Creek Delta area.5 No nesting

has been reported on the -SRP. The nearest rookery is located 28

miles southwest of SRP at Millen, Georgia, within the, feeding range

of this species. The thermal effluents fzom L Reactor would

eliminate potential feeding habitat in the Steel Creek Delta for
this wading bird.

Both aerial and ground surveys will be used to define the use
of the SRP swamp system and any nearby rookeries, including the
Millen rookery. In addition, use of other feeding areas by the

Millen wood ~tork population will be evaluated. Previous survey
information, along with these expanded studies, will be used to
formulate a biological assessment and support consultation with the

U.S. Fish and Wildlife Service.

6.3.3 Wetlands Effects -

Discharge of once-through cooling water from L Reactor is
expected to effect about 1000 acres of the Steel Creek floodplain
and associated biota. Additional wetlands habitat is expected to

be modified at a rate of 7 to 10 acres per year due to the thermal
discharges. The wetlands area effected and the growth rate will be
monitored initiaIly with both ground surveys and remote sensing.
2’he ground surveys will be directed toward measuring the extent
of effects on Representative and Important Species (Table 6.3-2)
selected from previous survey results3’5 and by regulatory require-
ments. Remote sensing will be used to evaluate changes in vegeta-
tion patterns over larger survey areas and to estimate delta growth
rates.

6.4 Archeology

me archeological survey of the Steel Creek area is sununarized
in Reference 8. With the reactivation L Reactor and the flooding
of the Steel Creek floodplain by thermal effluent, the major effect
will be the possible erosion of terrace edges.

Since exact water levels resulting from discharge from the
L-Reactor operation were not available at the time the archeolog-
ical study began, the entire floodplain and terrace edge zones

along Steel Creek from L Area to the Steel Creek Delta were
examined. A combination of field survey and aerial photographic

$

&

survey was employed to dete~ine the presence of archeological
\.

“:,‘u)
9
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TABLE 6.3-2

Representative and Important Species for L-Reactor Environmental
Monitoring Studies

,..,,

Species

Plants

Bald cypress
Water tupelo

Invertebrates

<addis flies

(Taxodiu distichum)

(Nyssa aquatica) - -

(Trichoptera,
Hydrops ychidae)

Fish

Shiner
Mosquito fish
Largemouth bass
Blueback herring
American shad
Striped bass
Shortnose sturgeon

Reptiles

(Notropis SPP.)
(Gambusia affinis)
(Micropterus salmoides)

(- aestivalis)
(Alosa sapidissima)
(Morone saxatilis )
(Acipenser
brevirostrum)

American alligator

Pond slider

Brown water snake

Birds

Wood duck

(Alligator
mississippiensis
(Pseudemys scripts)
(Nerodia ta-ta)

(Aix sponsa)—-
Prothonotary warbler (Pronotarla citrea)
Wood stork (Mycteria am-a)

Organization
Savannah River Savannah River

Ecology Laboratory Laboratory

x
x

x

x
x
x
x
x
x.

--

x

x

x

x
. x

x

--
-- .-

--

--
-.
--

x
x
x
x

--

--

--

-e -.

--

--
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resources. Projected water levels were approximated using a set of

aerial photographs taken during 1961 that illustrate water levels ●
during a period when both L and P Reactors were discharging into
Steel Creek. The water levels in these photographs indicate the

maximal flood limits within the floodplain and the potential areas
of erosion relative to archeological resources.

The four historic floodplain sites (38BR112,
and 38BR288, Figure 6 .4-1) are earthen structures
and would be subject to the increased water flow.
inSDeCted to determine the amount of erosion from

38BR269, 38BR286,
in the floodplain
Each site was
previous flood-

ing. NO erosion- was noted because the tree and vegetation covex on
the features seemed to stabilize the effects of erosion by holding
the compacted fill together, preserving the dams and roadway. The
vegetation cover on the four features prohibits excessive erosion
and should remain intact.

A prehistoric site (Site 38BR55) at the confluence of Steel
Creek and Meyers Branch, is in close proximity to the floodplain
(Figure 6.4-1) . The aerial photographs of high water levels
illustrate the presence of water adjacent to the terrace edge.
The ‘site extends for almost 600 m along tk terrace edge. Although
no direct evidence of adverse erosive was noticed during field
inspections at the site, the site should be inspected monthly to
determine the amount of erosion once L Reactor restarts .

The archeological resources along Steel Creek below L Reactor
have the greatest potential for adversity from erosion. Since no
direct evidence of prior erosion at the sites has been observed,
erosion may not result from the discharge associated with
L-Reactor reactivation. For this reason, a mitigation plan for
the five sites (38BR55, 38BR112, 3SBR269, 38BR286, and 38BR288)
is recommended as follows:

Monitoring

Monitoring” would be the only action required if erosion along
the floodplain and terrace edge are restricted to areas impacted
during previous discharges to Steel Creek. It is not expected that
Steel Creek will be subjected to water levels in excess of those
during the 1960s when two reactors discharged thermal effluent into
the stream. As an initial protective measure, each of the five
sites will be monitored by the Institute of Archeology and Anthro-
pology, University of South Carolina, on a monthly basis during the
first two years of the L-Reactor operation to determine whether
erosion occurs .

The four floodplain sites (38BR112, 38BR269, 38BR286,
38BR288) should be allo”ed to remain exactly as they exist
present . No vegetation should be removed from the earthen

and
at
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Figure 6.4-1. General map of the Steel Creek area showing
archeological site locations
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structures so that- erosion will be minimal. Monitoring should

consist of the placement of control stakes along the upstream edges
of the structures and the monthly checking of the structures for
erosion. In the event that erosion begins to remove segments of
the sites, the active protection of the structures would become
necessary requiring the implementation of the second stage. If no
erosion is evident at the end of the two year monitoring perid,
then the sites should be considered sufficiently protected to
assure preservation.

Site 38BR55, which is situated on the terrace of Steel Creek,
should be monitored in a manner similar to that employed at the
four floodplain sites. It is recommended that 10 staked lines be
placed at 50 m intervals perpendicular to the terrace edge in order

to measure the occurrence of any erosion along the western edge of
the site. Further, no vegetation along the terrace edge should be
remover so that the terrace edge is not unnecessarily subject to
erosion. The root systems of the trees should fortify the terrace
edge and aid in protecting the site from adverse erosive activity.
Monitoring of the site should be conducted on a monthly basis over
the same two year period as the other sites. As with the other
sites, active erosion protection will be required in the event that
adverae erosion threatens the

Erosion Protection

If any of the sites show
would be necessary to control

integrity of the site.

adverse effects due to erosion, it
the problem through some form of

stabilization. The most reliable method would be the installation
of erosion resistant barriers along the eroding surface. Such
barriers should be suitable to protect the site for the entire
duration the reactor will be operated. The barriers are likely to
control erosion, and therefore protect the sites from any further
erosion.

~

Data recovery would be required only in the event that tbe
erosion barriers were not able to control adverse effects on the
sites. In the case of the floodplain sites, data recovery would
involve the detailed mapping of the structures and partial excava-
tion in the areas where the mill houses were placed. At 38BR55
data recovery would require excavation of the area along the
terrace edge to obtain the prehistoric information within the site .
As mentioned, the probability of data recovery becoming necessary
is low, given the fact that previous water levels in the floodplain
did not affect the site.
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6.5 Radiological Monitoring +’

Several radiological monitoring programs will be undertaken
for the resmption of L-Reactor operation. The following sections
descrfie these programs.

6.5.1 Effluent Monitoring

Air and water samples from L Reactor
routinely to detect radioactive “releases.

will be monitored
Refer~nce 9 describes

monitoring points for atmospheric releases and for liquid releases

to streams and seepage basins..

Air and water are the major dispersal media for SRP radio-
active emissions . Most components of the environment that could be
affected by such emissions are monitored and sampled. fie radia-
tion mnitoring program includes the monitoring of air on and off
the site, water from SRP streams and the-S,avannah River, and
samples of soil, vegetation, food, animals, and fish for their
radionuclide content. me radiation monitoring program is
described in the Du Pent DPSPU 30-1 series.

Permanent wells will be established to monitor any radio-
nuclide transport in the groundwater around the L-Reactor Area low-
level seepage basin. Radioactivity levels, both alpha and nonvola-

tile beta, will be determined. These data will be used as source
terms for performing dose assessments.

6.5.2 Cesium-137 Monitoring

,- Special studies will be conducted to determine the movement
and redistribution of radiocesium after L-Reactor startup to aid in
assessing the doses to individuals and populations off site. sus-
pended solids, total CS-137, and soluble and suspended CS-137 will
be measured in Steel Creek, which carries L-Reactor effluent to the
Savannah River. Tests will be conducted during preoperational cold
water flow in 1983 and/or 1984 and again” following startup for a
period of one year. The results frcnn these measurements during
cold water flow tests will provide further information to confirm
or improve the estimated effect of L-Reactor startup on the
transport of CS-137.

Results from measurements conducted following startup will
provide the data necessary to evaluate immediate and long-range
transport of CS-137 to the Savannah River, to downstream river
users, and to the Savannah River estuary. This monitoring program
will include measurements of CS-137 concentrateion in the Savannah
River above and below the SRP, and water treatment plant raw and

● finished water above and below SRP. Any influx of surface water



into the Beau fort-Jasper Canal will be determined. The Savannah

River estuary and the Savannah River will be studied to determine
any potential CS-137 buildup in sediments. These measurements
began in March 1983 and will continue for one year following -
L-Reactor startup.

Meas~rements in the Savannah River will provide a material
balance of the tOtal CS-137 discharged and transported by the

river. Measurements of raw river water and finished drinking water

will provide absolute values of CS-137 concentrations. Measure-

ments of CS-137 in the estuary will be compared to measurements
made in 1965 to determine long-term treads. In situ sediment
surveys may be used if needed to confirm absences of CS-137 buildup
in sediments.

Details of the sampling program are given in A6pendix J.

6-14
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7. PERMITS AND ENVIRONMENTAL COMPLIANCE

This chapter summarizes the ~urrent status of permits for the
reactivation of L Reactor. Documentation, notification andlor

mitigating actions needed prior to startup are als-o discussed.

Table 7 .1-1 summarizes the status of regulatory compliance require-
ments for L-Reactor restart.

7.1 National Environmental Policy Act Requirements

me National Environmental Policy Act (NEPA) requires federal
agencies to incorporate environmental considerations into decisions

made on acti~ns with the potential to significantly affect the
environment. Preparation nf NEPA documentation to support the
react ivation o-fL Reactor has continued since the Environmental
Information Document (EID) was published.2 At the direction Of the - -
Department of Energy - Savannah River (DOE-SR), an Environmental
Assessment (DOE/EA-0195) was completed by the NUS Corporation.3
A Finding of No Significant Impact (FONSI), based On analYses in
the Environmental Assessment, was subsequently published in the

Federal Register in August 1982.4

The FONSI concluded that no significant difference should
occur between expected environmental effects from renewed opera-
tions and those from prior operations during the period 1954-1968

(Appendix K.1). The FONSI was challenged in late 1982 by several
environmental groups, principally the Natural Resources Defense
Council (NRDC) . A suit to enjoin the Department of Energy from
proceeding with the L-Reactor reactivation was filed by NRDC in
tbe Federal District Court for the District of Columbia (NRDC v.
Vaughan, Roser, Hodel and tbe US Department of Energy) .5

Following congressional action in June and July of 1983 and
court action in July 1983, DOE has proceeded with preparat ion of an

Environmental Impact Statement (EIS) for the restart of L Reactor.
The EIS is to be completed between December 1, 1983, and
January 1, 1984 (Appendix K. 1.2).

.



TABLE 7.1-1

Regulatory Compliance for L-Area Reactor Startup

Facility/Action

NEPA

Water
Process sewer

out falls

Cooling water intake
and discharge

Oil Storage

Domestic Water Wells

Domestic Water
Treatment and
Distribution
System

Domestic Sanitary

Sewage Treatment
Plant

Air

Oil-Fire”d Temporary
Steam Boiler

Emergency Diesel
Generators

F, H, M-Area
Process
Generators

Asbestos

Requirement Agency

Environmental DOE
Documental ion

NPDES Permit renewal SCDHEC-IAWD

316(a) and 316(b)
review

SPCC Plan

Permit to Construct

Permit to Construct

Permit to Construct

Operation Permit

Operation Permits

Opeiat ion Permit
Modifications

Notification

7-2

SCDHEC-IAWD

EPA/ SCDHEC

SCDHEC-WSD

SCDHEC-WSD

SCDHEC-IAWD

SCDREC-BAQC

SCDHEC-BAQC

SCDHEC-BAQC

SCDHRC

Status

EI S
In Progress

Negotiation
In Progress

Studies
In Progress

In Progress

Received

Received

Received

Received

Received

Received

Ongoing



● TABLE 7,1-1, Contd

Regulatory Compliance

Facility/Action

~NCLASSIFiED

for L-Area Reactor Startup

.,
,,

Endangered Species

o American alligator

0 Shortnose sturgeon

0 Wood stork

Historic Preservation

Floodplain/Wetlands

Impact

Meteorological Tower

Requirement
~.1:

Biological Opinion
and Consultation

Biological Opinion
and Consultation

Undefined, Informal
Consultation Begun

Archeological-Survey
and.Assessment

Assessment

Notification

Key:

NEPA - National Environmental Policy Act

DOE - Department of Energy

EIS - Environmental Impact Statement

SCDHEC
IAWD
EPA
WSD
BAQC
USFWS
SC-HPO
FAA

Agency Status

USFWS Completed, but
renewed because
of schedule
change

In Progress

Studies in-
progress

SC-HPO Completed,
Monitoring
Program
Implemented

DOE Completed

FAA Letter of
Exempt ion

South Carolina Department of Health and Environmental Control
- Industrial and Agricultural Waste Water Division
- Environmental Protection Agency
- Water Supply Division

- Bureau of Air Quality Control
- United States Fish and Wildlife Service

South Carolina Historic Preservation Officer
- Federal Aviation Administration

.,y,

,F‘
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7.2 Water

7.2.1 Clean Water Act Requirements

7.2.1.1 National pollutant Discharge Elimination System

As stated in the L-Reactor EID, the basic regulatory mechanism

for water pollution control is the National Pollutant Discharge
Elimination System (NPDES) under the Federal Water Pollution
Cent rol Act (Clean Water Act) and amendments. 6 Under the NPDES
program, the states, subsequent to Federal ap”proval, are given the
authority to establish effluent limitations and to issue permits to
point source discharges consistent with established water quality
criteria.

NPDES permitting authoqity was transferred from the Environ-

mental Protection Agency (EPA) to the South Carolina Department of
Health and Environmental Control (SCDHEC) effective 9/26/80. SRP
has applied for a renewal and consolidation of the current NPDES
permits . This request would result in the creation of one NPDES

permit covering all SRP point source discharges.7 Effluent limita-
tions and monitoring requirements are hased upon EPA reconunenda-

ti~ns and the State of South Carol iriaWater Classification
Standards System.8 .

Normally, all SHY streams would have the stream classification

of its terminus, the Savannah River , which is designated as a
Class B stream. South Carolina Class B waters are defined as
suitable for (1) secondary contact recreat~on, (2) drinking water
supply after conventional treatment, (3) the survival and propaga-
tion of fish and other fauna and flora and (4) industrial and
agricultural uses.

S.RF’s present NPDES pe~mit was issued by EPA in 1976.9 SBF
streams receiving reactor cooling water effluents were exempted
from South Carolina Class B standards. EPA chose to enforce
temperature limitations for SRP streams receiving thermal effIuents
near their point of contact with the Savannah River . The provi-
sions of the 1976 NPDES permit were administratively extended in
July 1981 by SCDHEC pending the issuance of the new NPDES permit.

SRP requested in the June 1981 NPDES permit renewal applica-
tion to SCDREC a larger mixing zone in the Savannah River at the
mouth of Steel Creek than is allowed under the current permit . The
increased size of the mixing zone would accommodate the thermal
effluent from L Reactor and K Reactor.

SCDHEC issued two draft permits in 1982 in response to the SRP
permit application. The first SCDHEC draft permit, issued August
1982, 10 provided for thermal considerations similar to the existing



EPA NPDES permit. The second draft permit from SCD~C, however,
issued November 1982, mandated the applicat ion of South Carolina

Class B stream criteria, including temperature limitations, to each
of the reactor cooling water effluent streams onsite . SCDHEC
thereby considers SRP onsite streams and ponds as Class B waters of
the State.l’ .

Resolution of this issue is anticipated later in 1983 or early
1984.

7.2.1.2 Savannah River Biological Measurements Program

The Savannah River Biological Measurements Program was initi-
ated in March- 1982 to monitor and study thermal effects on the
aquatic ecosystem in the Savannah River and to monitor the impinge-
ment and entrainment of fishes , primarily in the pumphouse areas.

The program will provide information similar to that necessary for
Section 316(a) and 316(b) demonstration: under the Clean Water Act.

The program was designed to be implemented in two phases. The
first phase was a six-month program which mOnitOred the 1982 spring
sPawning SeaSOn.12 The second phase is a three-year mOnitOrifig

program which began in Aug~st 1982. The second phase will continue

phase one monitoring and has been expanded to include the addition
of near field and farfield studies of icthyoplankton species on a

weekly sampling frequency.

7.2.2 Spill Prevention Control and Countemeaaure Plan (SPCC)

Under the Clean Water Act, 6 EpA requires a Spill Prevention

Control and Countermeasure Plan (SPCC) for all facilities that
handle oil in bulk quantities. 13 The purpose of SPCC planning is

to prevent bulk oil quantities from reaching surface streams. SPCC
plans should include discussion of prior spill events, potential
spill scenarios, containment/diversionary structures Or equipment,
and contineencv Dlans . EPA does not require submission of. SPCC

plans, althoug~ ~hey do reserve the
The SRP SPCC plan covers the entire
plans specific to each area at SW.
plan is expected in 1983.

right to review these plans.
site, but is subdivided into

Final approval of the SRP SPCC

7.2.3 Domestic Water Wells

In addition to the two wells previously used in L Area, two
more domestic water wells have been drilled to support L-Area water -

needs. The appropriate permit which was issued to construct and
drill these additional wells is included in Appendix K.2.1 .14



7.2.4 Domestic Water Treatment and Distribution System

A permit to modify the L-Area existing water treatment facil-

ity was issued by the Water Supply Division of SCDHEC in early
1982, (Appendix K.2.2). lJ Modifi~a~iOns to the exi Sting facilitY

include two degas ifers and associated auxiliaries to neutralize and
chlorinate the well water. All modifications to the domestic water

system are expected to be completed by the end of June 1983.

7.2.5 Domestic Sanitary Sewage

The construction permit for a new sanitary waste water treat-
ment plant in L Area is included in Appendix K.2.3 .16 The first
phase of the sanitary plant construction is complete and the system
is operating manually. The automatic chem~cal injection system, or
second phase of the system, began operation in June 1983. Treated
sanitary effluents will be discharged to NPDES outfall L-007-A
under the pending SRP NPDES ~ermit .

7.3 Air

This section updates actions associated with L-Reactor restart

that may require SCDHEC air permits and/or permit revisions.

7.3.1 L-Area Steam and Electric Supplies

7.3.1.1 Primary Sources

L-Area steam demands will require the K-Area power plant to
burn mot-e coal, resulting in the release additional pollutants.
This plant will be modified to increase coal combustion and steam
export . No construction or operating permit review will be
required .17

SCDHEC operating permits for SRP coal-fired power plants set
an upper limit on air pollutant emissions based on the maximum
generation capacity of the individual plant. Since SKP power
plants usually operate below full power, annual air pollutant

releases typically remain well below emission limits . Additional
air emissions of SOX, Nox, total suspended particulate, and
hydrocarbons resulting from L-Area power demand are expected to be
small and will not cause total source releases to approach or
exceed standards. A permit modification will not be required
because there will be no change in the design capacity of any
boilers. SCDHEC has reissued operational permits for the coal-
fired boilers at SRP powerhouses. These permits are included in
Appendix K.3 .1 (0/P-02-263 through O/P-02-2Sl ).

7-6
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7.3.1.2 Temporary Steam Supply

A temporary oil-fired package boiler provided heat to L Area
during the winter months prior to the completion of the K to L

steamline. The original permit for the temporary oil-fired boiler
- was issued on October 26, 1981. The reissuance of this permit

(0/P-02-310) is specified in Appendix K.3.1 . The new expiratiofi
date is May 31, 1983.

7.3.1.3 Emergency Diesel Generators

As described in the .EID, L Area will have
providing emergency electrical power. z Diesel
operated periodically for testing purposes.

14 diesel generators
generators are

SCDHEC air pollution regulations require both construction and
operating permits for emergency diesel generators greater than 150 kW
rated capacity. L Area will have three emergency diesel generators
rated at more than 150 kW: two at 1000 kW and one at 536 kW.

All fourteen diesel generators are already in place and have
been on standby since L-Area reactor operations were suspended in

1968. The permits necessary for the operation of the three genera-
tors greater than 150 kW have been received from SCDHEC. A COPY Of
these permits is compiled in Appendix K.3.2 (0/P-02-354 through
356) . These permits expire on November 30, 1987.

7.3.2 Process Facilities Affected

Additional processing of fuel and target materials frmn
L Reactor will increase F-, H-, and M-Area production rates by

approximately 33 percent . Unlike SRP coal-fired power plant
operating limits, SCDHEC bases stack emission limitations for
process facilities on average rates. Increased NOX emissions

will therefore require operating permit revisions. Completed
permit revisions for affected process facilities reflecting
emissions changes brought about by L Reactor restart and other
projects are included in Appendix K.3 .3 (0/P-02-284 , O/P-02-285 ,

1/0-02-018) .

DOE asked SCDHEC to base limitations for process facilities on
design capacity, similar to coal-fired boilers rather than on

average operating rates to accommodate air emissions from increased
future processing . Although SCDHEC has agreed to this request, the

permits themselves are being revised in 1983 for changes in
emissions calculations.

‘1,,,
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7.3.3 Asbestos

There have been no changes since the EID was published with
regard to asbestos removal and disposal .2 Permission has been
obtained from SCDHEC to use the SRP disposal site for removed

asbestos, and SCDHEC has been provided information on SRP asbestos
disposal activities for the past several years.

7.4 Solid and Chemical Waste Disposal

L-Area restart activities have generated a variety of r~:id-
uals defined as solid and chemical wastes under Federal law.
DisDosal will take ulace at SRP. DOE will comply with all. .
applicable Federal requirements for disposal of toxic and
wastes at SRP. .

7.5 Endangered Species

7.5.1 American Alligator (Alligator mississippiensis)

Formal Consultation under the Endangered Species Act
in September 1982 with representatives of DOE-SR, Du Pent ,

hazardous

was held
NUS

Corporation, the Savannah River Ecology Laboratory (SREL) , and the
U.S. Fish and Wildlife Service. 19 A Biological Opinion was re-

ceived form the U.S. Fish and Wildlife Service on February 25, 1983
(Appendix K.4) . The U.S. Fish and Wildlife Service agreed that
protection of the lagoons at SRP Road A is sufficient mitigation
for the American alligator potentially impacted by L-Reactor
restart. Protection of these lagoons is completed. Reconsultation
is planned because of the change in startup schedule to 1984.

7.5.2 Shortnose Sturgeon (Acipenser brevirostrum)

Sturgeon larvae were collected in the first phase of the
biological measurements program from samples taken near the SHP

pumphouses at the Savannah River. A few of these were determined
to be the federally-endangered shortnose sturgeon (Appendix H) .19
Preparation of a Biological Assessment is in progress to support a
Biological Opinion and formal consolation.

7.5.3 Wood Stork (Mycteria americana)

The wood stork has been proposed for listing as a federally
endangered species by the U.S. Fish and Wildlife Service .20
Expanded field studies are being conducted during the summer 1983.
Informal consultation with the US PUS has begun.
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7.5.4’ ‘Red-cockaded Woodpecker (Picoides borealis)

The U.S. .Fish and Wildlife Service concurs with
red-cockaded woodpecker will be unaffected bv L-Area
(Appendix H). ‘

7.6 Wetlands

Executive Order 1
Order 11990 (Protection

DOE that the
operations

988 (Floodplain Management) and Executive
of Wetlands) require Federal agencies to

incorporate floodplain and wetlanda protection into the decision-

making process. 2’heDepartment of Energy published regulations
based on both Executive Orders (10 CFR 1022) .21

In order to comply with these Executive Orders and DOE
regulations, th”eDepartment of Energy must prepaie a wetlands
assessment that describes the proposed action, the potent ial
effects on floodplains and wetlands, and alternatives. The DOE
wetlands notice regarding the reactivation of L Reactor was
issued on July 14 1982 and published in the Federal Register

(Appendix K.5.1) .22

The final notice of wetlanda determination was published in
the Federal Register on August 23, 1982 (Appendix K.5.2) .23 The
notice concluded that because of cost and scheduled startup in
October 1983, no practicable alternative exists to once-through
cooling with direct discharge to Steel Creek.

7.7 Eiat.oric Preservation

2’heHistoric preservation Act of 1966 [16USC470(f)] requires
Federal agencies with jurisdiction over a Fede~al “undertaking” to
consult with appropriate state historic preservation offices prior
to project initiation (56cFR800) .24 The Act emphasizes the protec-

tion of properties that might be eligible for inclusion in the
National Register of Historic Places.

h archeological and historic survey of the Steel Greek
terrace and floodplain system was completed in Fabruary 1981. The
survey located one site that ia considered eligible for nomination
to the National Register of Historic Places and is therefore worthy
of preservation from adverse effects. A monitoring plan has been
developed to protect this site and four other sites that were
identified as potentially significant.

,*-..



&Q The Department of Energy in conjunction with the Institute
of Archeology and Anthropology, has developed a monitoring and
mitigation plan for the five potentially affected sites. The

State Historic Preservation Officer co{curred in July 1982 with
DOE-SR that the-se sites will not be impacted by L-Reactor restart -
provided that the proper erosion monitoring program is adopted

(Appendix K.6).

7.8 FAA Notification

SRP has constructed a 200-foot (61-meter) meteorological tower
near L Area. Operational checkout of this tower is expected by the
end of August 1983. The FAA has exempted such towers at SRP ‘up to
210 feet. The FAA letter of exemption for the L-Area meteorologi-
cal tower is included in Appendix K.7.

,>
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A. 1 RSSULTS OF FSBRUARY-APRIL 1982, FLOW TRSTS
%

. .

Sampling

Water samples were collected at the Steel Creek mouth using
automated samplers. These samplers are designed so that no
settling of suspended solids occurs during the pumping of the water
sample. The samplers were adjusted to obtain a 150 ML sample every
two hours and to fill a bottle every six hours before changing to

the next bottle. To obtain a daily water sample, four water
samples representing aix hours each were composite to yield from

1.6 to 1.8 L.

About 21 *13% of the CS-137 is lost between sampling and
analysis. Most of this loss is probably due to sorption to bottle
walls. This loss was measured by duplicating the time lapse
between sampling, compositing, and analysis. Twenty bottles used
in the collectors were filled with Savannah River water and each
bottle was spiked with 12.1 pCi of CS-137 and stored in the col-
lector for five days, th?n composite and submitted for analysis.

The samples were analyzed about 23 days later.

Analyais

The samples were analyzed by the SRP Environmental Monitoring
Group. The radiochemical procedure is used routinely to measure
the CS-137 in surface water samples. The CS-137 recovery for
samples is based on spiked samples that are analyzed routinely
along with the samples and the recovery factors are applied to
correct tbe results for CS-137 loss during analysis. Tbe average
recovery for the set of samples for this

Flow

noon
from

F1OWS were required to estimate the
to noon average flow was calculated
the USGS maintained gauging station

experiment was 68.7 *11 .5%.

total CS-137 transport. A
using fifteen minute data
at Hattieville Bridge.

,.-..
The water sampler composites were on a near noon to noon (*Z hr)
sampling interval. Since Pen Branch flow combines with Steel
Creek, the Hattieville Bridge flows were increased by 450 cfs to
obtain the correct flow at the mouth of Steel Creek. Flow and the

periods of flow during the test period varied due to testing of
various valves, headers, and pumps in L Area.



.

1-
Results

The total CS-137 concentrations were measured throughout the
pup tests (Tables A-1, A-2, and A-3). Flows most similar co thOse

expected during L-ReactOr operation Occurred during the week of
March 21, 1982. During this week the average daily flow reached

218 cfs and the flow for the week exceeded any previous weekly flow

since L Reactor was placed On standby in 1968.

The increase in Cs-137 concentration at the mouth of Steel
Creek lagged the increase in pump test flow (Figures A-1 and A-2).

The highest CS-137 concentration occurred March 28, 1982, about
three days after the flow decreased to about 74 cfs from the peak
flow of 218 cfs. This concentration is probably a result of water
draining from backwater areas of the floodplain and into, the creek.

Water in the back areas would have longer residence time and could
accumulate higher CS-137 concentrations.

The daily transport of CS-137 was calculated using the daily

averaged CS-137 concentrations at the mouth of Steel Creek and the
Steel Creek flow at Hattieville Bridge increased for flow from Pen
Branch. The CS-137 transport during the period of highest flow,

March 21-28, 1982, was 1.96 ~1 .53 mCi/day and at an average flow of
123 cfs (flow measured at Hattieville Bridge). Using these data,
an estimate of 2.3 *1.8 Ci of CS-137 (1.96 x 400 cfs/123 cfs x

365 days/year) is obtained for the amount of cesium transport in
the first year of L-Reactor operations.

.
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TABU A-1

CS-137 Transport and Flow at Road B above Steel ‘Creek

--------------------------

-------------------------ODDDATE

25 FEB82
26 FEB82
27 FEBB2
28 FEBB2
OIMAR82
02MAR82
04ilAR82
05MAR82
06MAR82
07MAR62
08MARB2
09MAR82
10MAR82
1111AR82
lzrlAR82
13MAR82
l<rlAR8z
15MAR82
16MAR82
17MAR82
1811AR82
19flAR82
20MAR82
21MAR82
22MAR82
23flAR02
21iMAR82
25MAR8Z
26BAR132
27MAR82
28MAR82
29tiAR82
30MAR82
31MAR82
01APR8Z
02APRB2
03APR62
OfiAPR82
05APR8Z
06APR82
07APR82
08APR8Z
09APR82
14APR82

LOC=ROAD B ------- -----r----------
mCi/.dav

CSTRA”NS-

0.26041
0.24112
0.27970
0.20737
0.23630
0.21219
0.28453
0.33275
0.40509
0.43885
0.24112
0.39062
0.41473
0.54012
0.59317
0.37615
0.35686
0.34240
0.33757
0.32793
0.69444
0.38580
0.43402
0..52083-
0.54012
0.51118
0.41473
0.50154
0.19772
0.67033
0.59317
1.38405
0.57870
1,22009
0.49189
0.57870
0.46296
0.42438
0.42438
0.31346
0,19290
0.41473
0.02411
0.03376

.L/day
T_FLDH

48,224,822
48,224,822
98,224,822
48,22+,822
48.224,822
48,224,822
~8,224,822
48,224.822
48,224,822
48.224,8Z2
48,224,822
480224,822
48.,224.822
48,224,822
*8,224.822
48,224,822
48,22%.822
48.224,822
48,224,822
48,224,822
~8.224,822
4B.224.822
48,224,822
48.224.822
48;224;822
48,224,822
48.224,822
48,224.822
48,224,822
48,224,822
+8,224,822
Ii6,224,822
48,224,822
48,224,822
48,224,822
48,224,822
48,224,822
48,224,822
48,224,822
48,224,822
48,224,622
48,224,822
40,22%,822
40,224,822

L—— /
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TABLE A-2

UNCLASSIFIED

CS-137 Concentrations and F1OW at Hattieville Bridge on Steel Creek

------------------------ Loc=SC MOUTH ------------------------
niCi/daV

09s

161
162
163
164
165
166
167
168
169
170
171
172
173
17+
175
176
177
178
179
180
161
182
183
l&~
185
186
1s7
188
189
190
191
192
193
194
195
196
197
i98
199
200
201
202
203
204

JULIAN

60
64

:;
67

:!
70
71
72
7,3
74’

4 ;2
77

;:
80
81
82

;:
85
86

::
89
90
91
92

::
95
96
98

1::
101
103
104
106
108
110
112

CSTRANS-

0’.12936
0.82614
1.66110
1.27008
1.93$52
0.8261q
1.51728
1.92423
1.93109
0.82467
1.51189
1.37690
1.93109
1.72872
1.21716
0.67130
1.3S~25
1.23921
2.12$15
2.77438
1.47294
1.42835
2.12072
1.02704
3.51256
0..38736
1.70128
0.q77Z6
1.35828
2.13003
0.71295
1.30438
o.517~~
1.16228
1.35019
0.11956
0.58922
0.11735
0.85235
0.80850
0.q7628
1.43766”
1.56613
0.23569

L/day

T_FLoN

1,293,600,000
1,376.900.000
1;384;250;000
1,~11, zoo, ooo
1.,381,800,000
1,376,900,000
.1,3799350,000
1,374,450,000
1,379,350,000
1,374,450,000
1,374,450,000
1,376,900,000
1,379,350,000
l,41i0,600,000
1,352,400,000
1,342,600,000
1,384,250,000
1,376.900,000
1,416,100,000
1,~60,200,000
1,636,600,000
1,428,350,000
1,325,450,000
1,283,800,000
1,300,950,000
1,291,150,000
1,215,200,000
1,193,150,000
1,234,800,000
1,183,350,000
1,188,250,000
1,185,800,000
1,293,600,000
1,~52,850,000
l,227,1i50 ,000
1,195,600,000
1,178,450,000
1,173,550,000
1,217,650,000
l,3fi7?500,000
1,190,700,000
1,198,050,000
1,220,100,000
1,178,450,000
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TABLE A-3
b

CS-137 Transport and Flow at Mouth of Steel Creek

------------------- L“oc=sc-floilll
—.

-------’-=----------.
—.,

0.0s

161
162
163
16fi

165
166
167
168
169
170
171
172
173
17q
175
176
177
178
l?v
180
181
182
183
184
185
186
187
188
189
190
191
172
173
19q

175
196
197
198
199
200
201
202
203
204

{~~/ L

0.1
0.6
1.2
0.?
1.1

;::
1.6
].~
0.6

;:1
1,6

::;
0.5
1.0
0.9
1.5
1.9
0.9
1.0

:::
2.7
0.3
l.q
IJ.6
1.1

;::
1.1”
o.~

;:!
0.1
0.5
0.1
0.7
0.6
IJ.q
1.2
1.3
0.2

ft -l~ec
l{_FLOW

1;:
115
l?G
11,,

112
113
1.11
113
111
111
112
113
138
102

17;
112
128
146
218
13s
91
7fi
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Ai2 RESULTS OF 1965 SURVEYS

In December 1965, surveys were made to determine the concen-
trations of CS-137 in the Savannah River and the Beaufort-Jasper
and Port Wentworth water treatment plants. These data were used to

estimate. CS-137 reduction ratios for transport in the Savannah

River and the Beau fOrt-Jasper canal system following L-Reactor
restart.

The Savannah River Plant discharges small quantities of CS-137

to several streams that drain surface waters from the site.
Cesium-137 that ia not retained by strem sediments flows into the
Savannah River. Cesium-137 concentrations in the Savannah River
were higher during the 1960s than they are now, due to fallout from
the nuclear weapons teata and to releases from SRP (Figure A-3).

The peak CS-137 concentration in the Savannah River occurred in
1962 and it has steadily decreased since, due to the near cessation
of atmospheric nuclear weapon testing and process improvements at

55P . The present Savannah River water concentration below the 55P
ia less than 0.1 pCi/L.

Cesium-137 concentration measurement made in 1965 are re-
ported for the Savannah River above and below the SHP and for the
Beau fort-Jasper and Port Wentworth water treatment plants down
river. These concentrations, measured when four SRP reactors (C,

K, L, and P) were operating, were used to estimate CS-137 reduction
ratioa for transport in the Savannah River and acroaa each water
treatment plant. In 1965 there waa a 48% reduction in the CS-137
concentrateion in the Savannah River between Highway 301 and the
water treatment plant inlet points.

Measured CS-137 values in tbe finished water from Port
Wentworth and the Beau fort-Jasper water treatment plants showed an
80% and 98% reduction in concentration level, respectively, when
compared to CS-137 concentration at Highway 301. The lower CS-137
concentration (0.04 pCi/L) in the Beau fort-Jasper finished water is
attributed to dilution in the canal (about 17-18 miles).

Using the 1965 data, maximum CS-137 concentrations expected in
finished water in the Bea”fort-Jasper and Port Wentworth water

treatment planta following L-Reactor startup were recalculated.
The recalculated values are 0.01 and 0.09 pCi/L for Beau fort-Jaaper
and Port Wentworth, respectively, compared to the 1.05 pCi/L value
in the L-Reactor Environmental Assessment .1

Sample Collection and Analysia

Two to three hundred liters of water were collected at three
Savannah River locations and three water treatment plants over a

4. i\-,..
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The Savannah River
r–

locations included Augusta, GA, ab~ve the SRP, and Highway 301 and
Highway 17 below the SRP site. The water treatment plants were

located at North Augusta and Beaufort-Jasper, SC, and Port

Wentworth, GA.

The Beaufort-Jasper and Port Wentworth water treatment plants
are located in the lower part of the Savannah River system
(Figure 3.1-1). Highway 301 is about 10 miles below the last

stream water effluent location from the Savannah River Plant, the
mouth of Lower Three Runs Creek. Highway 17 was the closest

sampling location to the water treatment plants. The Port
Wentworth Plant is about seven miles upriver of Highway 17 and the

Beau fort-Jasper pump station is about 17 miles upriver.

Water samples were passed through ion exchange columns at flow
rates of between 20 to 50 mL/min and the recovery of the CS-137
from fresh water using the potassium cobalt ferrocyanide columns is

99% . The sensitivity for CS-137 measurements using a 9 x 9 in. NaI
crystal with a 3 x 6 in. ,well is about 0.02 pCi/L for a 200 L
Sample.2 The CS-137 concentrations measured in these Samples are

given in Tables 3.1-2 and 3.1-3.

Results and Discussions

Savannah River

An increase in the CS-137 concentrations from 0.03 pCi/L to
1.47 pCi/L occurred between the Augusta and Highway 301 locations
due to SW discharges. A decrease from 1.47 to 0.77 pCi/L, or
about 47 .7% in the CS-137 concentration, occurred between Highway
301 and Highway 17. Most of the CS-137 concentration decrease was
probably due to sorption /deposit ion/re-equi libration with the river
channel and tidal fresh water marshes and secondarily to an
increase in flow.

The increase in water flow between Highway 301 and Highway 17
would reduce the CS-137 concentration about 20% . As determined
from USGS water flow data for the month of December 1965, the
increase in water flow between Highway 301 and cylo, midway between
Highway 301 and Highway 17, is about 12.5% (Cylo-7940 cfs and
Highway 301-7060 cfs). An estimate of the increase in water flow
below Cylo was based on the assumption that water yield to tbe
river is proportional to the watershed area. Tbe Savannah River
watershed area below clyo is 727 square miles and the watershed
area between Highway 301 snd cylo is 1200 square miles. Therefore,
the increase in flow between Highway 301 and Highway 17 is about
20.1% ((1200 + 727) x 12.5%/1200) .3 Since the increase in river
flow accounts for 20% of the cs-137 concentration reduction in the

●
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Savannah River below SHY, the additional 28% reduction in

CS-137 concentration must occur through deposit ion/sorption /re-
equilibration with the river channel and floodplain.

The additional 28% CS-137 reduction between Highway 301 and

Highway 17 had to occur in the river channel and the fresh water
tidal marshes. CS-137 loss to the floodplain would not have oc-
curred due to the low flow conditions. The Savannah River was in
its channel above the tidal influence during the month of
December 1965. The flow waa below average (7060 cfs at Highway 301
vs. 12,780 cfs annual flow average). About half of the tidal fresh

water marsh extends from Highway 17 upriver to the vicinity of
Abercorn Creek (Abercorn Creek is inlet for the Port Wentworth
water treatment plant ). The 10,000 acres of marsh is covered twice

a day by the tides with the largest fresh water tides of 6 ft in
tbe vicinity of Highway 17. The spreading of the water out into

the marah, and its slow movement and nearly stagnant conditions

during the change of the tides give adequate opportunity for
sorption/depos ition/re-equ ilibration reactions
flow conditions extend nearly 40 miles upriver
the river.

to occur. Ebb and
from the mouth of

Water Treatment Plants

As shown in Table 3.1-2, finished water from the Beaufort-

Jasper water treatment plant had a lower CS-137 concentration
(0.036 pCi/L) compared to Po:t Wentwortb (O.29 pCi/L). Since both
water plants used the alum process for water treatment, similar
process reduction factors may be expected for CS-137 . However, the
water that is supplied to the Beau fort-Jasper plant travels through
about 18 miles of open canal after it leaves the pump station on
tbe Savannah River. During the two to five days of transit to the
Be~ufort-Jasper plant, the CS-137 in the Savannah River water in
the canal is reduced by local water inflow, deposition of particles
containing Cs-137, and sorption of CS-137 from the water to the
sediments and the aquatic vegetation in the canal.

About 62% of the CS-137 is removed in the Port Wentwortb water
treatment plant by the water clarification process. In the water
clarification process, alum is added to the water and precipitated
with lime. The resulting aluminum hydroxide carries the CS-137 in
the suspended sediment as well as sorbing some of the dissolved
CS-137 . The 62% removal was calculated by assuming that the CS-137
concentration measured at Highway 17 (O.77 pCi/L) represented the
water that was undergoing processing. Highway 17 is about seven

miles below tbe Abercorn Creek entrance which furnishes raw water
to the Port Wentworth water treatment plant . The finished water
concentration (O.29 pCi/L) represents a removal of 62% of the

CS-137 from the input as a result of processing.

A-12
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Since the CS-137 concentration in the Beau fort-Jasper finished
water is 10wer than the pOrt Wentworth and similar to that measured
in the finished water from the North Augusta water treatment
plant above SW, it is clear that the CS-137 concentration is

reduced by the processes Of water inflow and deposition/sorption/
re-equilibration reactions over the 18 miles of open canal. To
estimate tbe CS-137 concentrations at the input to the Beau fort-
Jasper plant, the CS-137 water clarification process removal factor
of 62% was applied to the similar Beaufort-Jasper water treatment
plant process. Using a finished water concentration of 0.036 pCi/L,

this would indicate that 0.096 pCi/L was the raw river concentra-
tion prior to treatment.

Based on studies of tritium concentration at the Port
Wentworth and the Beaufort-Jasper water treatment plants, about 40%
of the CS-137 “reduction in the canal would be a result of dilution
by water inflow. The rest of the CS-137 concentration reduction is
primarily by deposition/ sorption /re-equilibration with the sediment
in the canal. Since the canal was placed in operation in 1965, the
safne year the sampling was done, sediment rather than aquatic vege-
tation processes were probably more important in reducing the
CS-137 concentration. The aquatic vegetation had not established
itself to the abundant level that presently exists in the canal and
the sediment deposition was not sufficient to cover up the fresh
soil that would be exposed to the canal water as a result of
construction.
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The estimates reported in the L-Reactor Environmental (
Assessment of the maximum CS-137 concentrations in the Savannah
River and drinking water as a result of the restart of L Reactor
were based on the expected first year release of 9.8 Ci and an
average flow for the Savannah River. 1 In the light of the ahove
data and a redetermined CS-137 first year release of 4.4 Ci, a re-
evaluation of these calculations was made to account for the non-
conservative processes that affect the transport of CS-137 . The

CS-137 concentration calculations are as follows:

● Water

- Highway 301

4.4 Ci/9.306

- Highway 17

0.47 pCifL x

- Finished Water

0.47 pCi/L x

- Finished Water

0.47” pCi/L x

x 10 E12 L (avg. annual flow) = 0.47 pCi/L

0.523 = 0.25 pCi/L

– Port Wentworth

0.197 = 0.092 pCi~L

— Beau fort-Jasper

.0245 = .012 pCi/L

. Water Treatment Sludge

Assume all of the CS-137 is in the sediment and no credit is
taken for CS-137 that passes through the water treatment process
and the increase in solids as a result of chemical additions at
the plant. Suspended solids concentration of 15 m/L and the

Water COnCentrati On is as calculated above.

- Sludge Port Wentworth (Highway 17, CS-137 concentration used)

Sludge (pCi/g) = 0.25 (pCi/L)/O.015 (g/L) = 17 pCi/g

- Sludge Beaufort-Jasper

The concentration of CS-137 in the input water is calculated
using the CS-137 removal factor developed in th”eprevious
section on water treatment plants and the finished water
concentrateion from above.

Sludge (pCi/g) = 0.012 (pCi/L) x 2.66/0.015 (g/L) = 2.1
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c Fission products from nuclear weapons tests have been depos-
ited across the earth’s surface. Since testing began in the 1940s,

approximately 680 megaton equivalents have been detonated in the
earth’s atmosphere. 1 As demOn~trated by the results of the Health

Protection Department (HP) onsite and offsite air monitoring
program (Figures A-4 and A-5, the most intensive testing period

occurred in the early 1960s. Both long-lived (Sr-90, CS-137,

Pu-139, etc. ) and short-lived (Mn-54, Sr-89, 1-131, etc .) radio-
nuclides were deposited globally. Worldwide surveys have been
conducted to determine the deposition and fate of these radio-
nuclides. These studies indicated that a large fraction of the
fallout debris was deposited in the northern ~emisphere. In 1963,
several of the countries engaged in weapons testing signed a
moratorium on atmospheric testing. Since then, these agreement
countries have conducted only underground weapons test ing. This
mode of testing results in only low levels of radioactivity being
released to the atmosphere. Occasional atmospheric testing has
been conducted since 1963 by the countries who did not sign the
moratorium.

Atmospheric testing caused 25,600,000 Ci of CS-137 to be
deposited on the earth’s surface. 2 AbO”t 1134mCi/km2 of Cs-137

was deposited in the latitude band (30 to 40 North ) where South
Carolina is located.2

●
The total resultant deposition was 2850 Ci

and 80 Ci of CS-137 in the 27,400 km2 of the Savannah River water-
shed and the 780 km2 of SRP, respectively. The deposited CS-137
became attached to soil particles and has undergone only slow

transDort from the watershed. Results from the routine HP moni -
toring program indicate -that since 1963 about 1% of the 2870 Ci of
CS-137 deposited on the tot~l Savannah River watershed has been
transported down the river.

Recent onsite monitoring conducted by Health Protection

Department shows that up to ~3 mCi/km2 of- CS-137 are in the upper
5 cm of the soil column.4 This value is one-half of that amount
originally deposit ed.- The difference demonstrated that some of the
radio cesium has moved down in the soil column and some has under-
gone hydrologic transport to the Savannah River.

Since SRP startup, approximately 500 Ci of CS-137 have been
discharged to the surface streams of SRP. This is about six times
the amount that was deposited on the site as a result of nuclear
weapons tests. Most of the released CS-137 became bound to stream .
and lake sediments and remained onsite . Only about 20% (90 Ci) of
the CS-137 discharged has been measured in transport at Highway 301
and most of this transport was measured during the period of
discharge. The amount of SRP contributed CS-137 measured in the
river is about three to four times the amount of fallout CS-137

#
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measured. Since 1971, very little CS-137 has been transported past

Highway 301 indicating that the remOval process from stream sedi-
ments into the river is slow. The highest Ca-137 concentrations

found in the river occurred in the early 1960s when SKP releases
were highest and fallout was at a maximum,
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About 31.7 Ci Have Been Measured in Tranaport Above SRP. The
Total Amount of CS-137 on the Savannah River Watershed is

2850 Ci of CS-137. Therefore, about 1.1% of the CS-137 has
moved downstream ((31 .7/2850) x 100) .

1981 Annual Report on Environmental Monitoring at SRP. The
Years of 1974 Through 1981 were Averaged (59, 72, 74, 54, 57,
52, 23, and 42 mCi/Square Kilometer, Respectively).
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GEORGIA FISRBRY DATA, SAVANNAS RIVER

Table B-1 presents a summary of the Savannah River creel
survey data for the period of July 1, 1981, to June 30, 1982.1
These values represent the first available site-specific data on
angler use on the Savannah River.

TABLE B-1

Creel Data Summary

Total

Total
Total
Total
Trips

Total

trips 77,941 ?7,897*

angler hours 352,310 *46,912
fish caught, 550,282 *94,047
fish weight (kg) 103,682 t17,097

per angler 17 ?5

anglers . 4,585 *1,579

* One standard deviation

Table B-2 presents th@ calculations used to derive a value for
“average” angler fish consumption based upon the site-specific data
presented in Table B-1.

TABLE B-2

Average Angler Fish Catch and Consumption

(103,682 kg)/(77 ,951 trip/~r) = 1.33 kg/trip/yr
;. (1.33 kg/trip/y r)(17 tripfyr) = 22.6 kgfcaughtlyr
c. (22.6 kg caught/y r)(O.5 kg eaten/kg/caught)

= 11.3 (*4.2 kg eaten/yr)
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Table B-3 presents the calculations used to derive a value for

“maximum” angler fish consumption based upon the site-specific data

presented in Table B-1.

TABLE B-3

Maximum Angler Fish Catch and Consumption

(644,329 fish/305,398 hr) = 2.1 fishfhr
:. (399,222 hr)/(70,054 trip/yr) = 5.7 hr/trip/yr

(120,777 kg1456,235 fish) = 0.26 kg/fish
:. (2.1)(5.7)(0.26) = 3.1 kg caught/t rip/yr
e. (3.1 kg caught /trip/y r)(22 trip/yr) = 68.5 kg caught/yr
f. (68.5 kg caught/yr)(O.5) = 34.2 kg eaten/yr

RRFERENCE FOR APPENDIX B

1. J. H. Hornsby. Coaatal Region Fiaheriea Investigations.
Georgia Department of Natural Resources, Richmond Hill, GA.

(October 10, 1983).
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CALCULATION OF FRESHWATER FISH CONSUMPTION

Table C-1 presents the calculation of both average and maximum %
fish consumption based on site-specific datal and the-computational
methods presented by Fletcher and Dotson.2 The Fletcher-Dot son
methodology is the basis for the NRC calculations of fish
consumption values when site-specific data is available.

TASLF, C-1

Calculation Procedure

I. Prorated Population Weighted Average Fish Catch

(550,282 fish/352,310 hr) = 1.56 fish/hr
;. (352,310 hr/77 ,951 trip) * 4.52 hr/trip
c. (1.56 fish/hr) (4.52 hr/trip)(17 trip/y r/anSler)

= 120 fish/y r/angl:r
d. (120 fish/yr/angler) (.1 angler/person) = 12 fish/yr/person

II. Fish Weight

a
s. (103,682 kg/550,282 fish) (O.5 kg edible/kg) = 0.09 kg

edible/fish

III. Prorated Population Weighted Fish Consumption

a. Average - (12 fish/hr/person) (0.09 kg edible/fish)
= 1.08 kg edible/yr/person

b. Maximum - (1.08 kg edible/yr/person) (20) = 21.6 kg
edible/y r/person
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LIQUID DOSE ASSESSmNT.
.,

The following tables su=arize the calculated expected doses

resulting from liquid releases due to L-Reactor restart . These

tables include estimates Of doses frOm remObilizatiOn Of cesi~-137
and cobalt-60 from Steel Creek, rOutine releases frOm L ReactOr tO
plant streams, and migration frOm 10w-level seePage basins.

!0
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TABLE D-1

LIQUID RELEASE DOSE SUMMARY
<“

CS-137 (4.4 Ci), Releases from Steel Creek –
Average River Flow

.

Organ Dose Conunitment
Skin Bone Liver Body.-=. —Lung GI-LLI— .

Max Individual, mrem

Adult 2.92E-3

Teen 9.79E-2

Child 2.04E-3

$ Infant

6
~ ~ Population, man-rem
“>

L9
Port Wentworth* -

~ Bea.fort-Jasper* -

T Fish-Sport

R

D
Fish-Commercial -

Salt Water Invert -

Recreation 2.92E-2

Total 2.92E-2

3.87E+0

3.99E+0

5.27E+O

8. 14E-2

8.00E-2

1.92E-2

1.30E-1

7 .57E-1

“1.90E-4

1.39E+1

Year: 1990-2020.
50-Mile-Radius Population: 781,000
Beau fort-Jasper Population: 40,333
Port Wentworth Populat ion: 29,167
River Flow Rate: 10,400 Cfs

5.29E+O

5.30E+0

5.05E+0

9.53E-2

1.09E-1

2.28E-2

1.64E+1

9.53E-1

2.39E-4

1.75E+

3.47E+0

1.85E+o

7.46E-l

6 .75E-3

7.17E-2

1.03E-2

8.50E+0

4.95 E-1

1.23E-4

2.52E-2

9.10E+O

2.52E-3

8 .41E-3

1.77E-3

2.52E-2

2.52E-2

1.80E+0

1.81E+0

1.65E+o

2.56E-2

3.72E-2

7 .63E-3

5.52E+0

3.21E-1

8.03E-5

5.89E+0

6.00E-1

7.08E-1

5.93E-1

1.04E-2

1.24E-2

2.64E-3

1.90E+0

l.llE-1

2.77E-5

2.03E+0

1.05E-1

8.37E-2

3.34E-2

2.98E-4

2.12E-3

3.27E-4

2.65E-1

1.54E-2

3.85E-6

2.83E-1

* Adjusted for CS-137 DF across water treatment plants

● ●



I
UNCLASSIFIED

,,,.

,.$’

11111

. . .
m..

om.

11111



TABLE D-3

LIQUID KRLEASE DOSE SUMMARY
G

CO-60 (O.252 Ci) Releases from Steel Creek –
Average River Flow

Organ Dose Commitment
.4

Skin Bone Liver Body “ Thyroid Kidney Lung GI-LLI— — — — . . —

Max Individual, mrem

Adult

Teen

Child

Infant

Population, man-rem

Port Wentworth

Beau fort-Jasper

Fish-Sport

Fish-Cornmerciql

Salt Water Invert

Recreation

Total

3.49E-4 3.02E-4 4.41E-4 6.09E-4 3.02E-4 3.02E-4 3.02E-4 2.92E-3

1.17E-3 ‘9.9SE-4 1.13E-3 1.30E-3 9 .9SE-4 9.98E-4 9.98E-4 2.72E-3

2.44E-4 2.13E-4 3.64E-4 6.60E-4 2.13E-4 2.13E-4 2.13E-4 1.05E-3

9 .56E-5 2 .26E-4 - 2.2SE-4

5 .59E-2 -

5.59E-2 -

6. 19E-4 1.37E-3 -

9 .82E-4 2.40E-3 -

2.94E-4 6.87E-4 - -

1.71E-5 4.00 E-5 -

1.03E-5 2.40E-5 -

3.03E-3 -

1.92E-3 7.55E-3 -

Year: 1990-2020

50-Mile-Radius Population: 781,000
Beau fort-Jasper, Population: 40,333
Port Wentworth Population: 29,167

River Flow Rate: 10,400 Cfs

1.16E-2

1.39E-2

4.65 E-3

2,70E-4

1.62E-4

3.06E-2

.,
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TABLE D-4

LIQUID RELEASE DOSE SUMMARY

CO-60 (O.252 Ci) Releases from Steel Creek —
Low River Flow

Max Individual, mrem

Adult

Teen

Child

r-’ Infant

e
&
<3
r’? Population, man-rem

‘y.rn Port Wentworth

w
g

Beaufort-Jasper

m Fish-Sport
_.,

!!; Fish-Commercial

= Salt Water Invert

Recreation

Total

Organ Dose Commitment
Skin Bone Liver Body Thyroid Kidney GI-LLI— . . . — —

5.96E-4

2 .00E-3

4.17E-4

5.96E-3

5.96E-3

3’
Year: 1990-2020

50-Mile-Radius Population:
,. Beau fort-Jasper Population:

5. 15E-4

1.71E-3

3.63E-4

L

781,000
40,333
29,167
‘ 6:100 cfs

7.53E-4

1.93E-3

6.22E-4

1.63E-4

1.06E-3

1.68E-3

5.02E-4

2.92E-5

1.75E-5

3.29E-3

1.04E-3

2.21E-3

1.13E-3

3 .86E-4

2.33E-3

4.1OE-3

1.17E-3

6 .82E-5

4.1OE-5

5.16E-3

1.29E-2

5.15E-4

1.71E-3

3.63E-4

--

5.16E-3

5.16E-3

5. 15E-4

1.71E-3

3.63E-4

Lung

5.15E-4

1.71E-3

3.63E-4

4. 99E-3

4.65 E-3

1.80E-3

3.89E-4

1.99E-2

2.37E-2

7.93E-3

4.61E-4

2.76E-4

5.23E-2



TABLE D-5

‘E

LIQUID RELEASE DOSE SMY

“, CO-60 (0.252 Ci) and CS-137 (4.4 Ci) Releases

7
from Steel Creek — Average River Flow

Orgdn Dose Cmnmitment

Skin Bone Liver Body Thyroid - ~ —GI-LLI— — —

Max Individual, mrem

Adult

Teen

Child

Infant

Population, man-rem

Port Wentworth*

Beaufort-Jasper*

Fish-Sport

Fish-Coramercial

Salt Water Invert

Recreation

Total

3.28E-3

1.1OE-2

2.29E-3

3.28F.-2

3.28E-2

3.88E+0

4.00E+O

5.28E+0

8.15E-2

8.00E-2

1.92E-2

1.30E+1

7.58E-1

1.90E-4

1.39E+1

Year: 1990-2020

50-Mile-Radius Populat ion: 781,000
Beaufort-Jasper Population: 40,333
Port Wentworth Population: 29,167
River Flow Rate: 10,400 Cfs

5.30E+0

5.31E+0

5.06E+0

9.55E-2

1.1OE-1

2.38E-2

1.64E+l

9.54E-1

2.49E-4

1.75E+I

* Adjusted for Ca-137 DF at water treatment plants.

*

3.48E+O

1.86E+0

7.48E-I

6.99E-3

7.31E-2

1.27E-2

8.52E+O

4.96E-l

1.47E-4

2.84E-2

9.13E+0

2.83E-3

9.42E-3

1.99E-3

2.84E-2

2.84E-2

1.80E+0

1.81E+0

1.65E+o

2.56E-2

3.72E-2

7.63E-3

5.53E+0

3.22E-1

8.03E-5

5.90E+0

6.OIE-1

7.llE-1

5.95E-1

1.04E-2

1.24E-2

2.64E-3

1.90E+0

1.llE-1

2.77E-5

2.03E+0

1.08E-1

8.66E-2

3.45E-2

5.26E-4

1.40E-2

1.39E-2

2.70E-1

1.57E-2

1.65E-4

3.14E+1

—



TABLE D-6

LIQUID RELEASE DOSE S~Y

CO-60 (0.252 Ci) and.Cs-137 (4.4 Ci) Releases
from Steel Creek — Low River Flow

! Organ Dose Commitment

Skin Bone Liver Body.. Thyroid Kidney Lung GI-LLI— — — — — — — —

Max Individual , mrem

Adult 5.59E-3

Teen I 1.87E-2

Child 3.91E-3

Infant

Populat ion, man-rem

Port-Wentworth* -

Beau fort-Jasper* -

Fish-Sport

Fish-Commercial -

Salt Water Invert -

Recreation 5 .59E-2 I -

6.61E+0

6.81E+0

9.OIE+O

1.39E-1

1.37E-1

3.28E-2

2.22E+1

1.29E+0

3.24E-4

Total 5.59E-2 2.37E+1

9.04E+0

9.06E+0

8.62E+O

1.63E-l

1.88E-1

4.05E-2

2.80E+l

1.63E+o

4.25E-4

2.99E+1

Year: 1990-2020
50-Mile-Radiua Population: 781,000

Beau fort-Jaaper Population: 40,333
Port Wentworth Population: 29,167
,River Flow Rate: 6,100 cfs

* Adjusted for Ca-137 DF at water treatment planta.

5.92E+0

3.17E+0

1.28E+0

1.19E-2

1.25E-1

2.16E-2

1.45E+I

8.45E-1

2.52E-4

4.83E-2

1.55E+1

4.82E-3

1.61E-2

3.~9E-3

4.83E-2

4.83E-2

3.07E+0

3.09E+0

2.82E+0

4.37E-2

6.35E-2

1.30E-2

9.42E+0

5.48E-l

1.37E-4

1.00E+I

1.02E+0

1.21E+0

1.OIE+O

1.77E-2

2.llE-2

4.51E-3

3.25E+o

1.89E-1

4.73E-5

3.46E+0

1.84E-l

1.48E-l

5.88E-2

8.97E-4

2.40E-2

2.38E-2

4.61E-1

2.68E-2

2 .82E-4



I

TABLE D-7
,.,

k

r-~~ LIQUID RELEASE DOSE SOMMARY

<) SRP Average Releases 1978-1980, Three Reactors Operating -
+ Average River Flow

,,

d

Organ Dose Commitment
Skin Bone Liver Body Thyroid Kidney GI-LLI— — — — —

Max Individual, mrem

Adult 4.06E-4

Teen 1.36E-3

Child 2.84E-4

Infant

Population, man-rem

Port Wentworth -

Beaufort-Jasper -

Fish-Sport

Fish-Con!mercial -

Salt Water Invert -

Retreat ion 4.06 E-3

Total 4.06E-3

Year: 1990L2020

7.91E-1

4.20E-1

6.72E-l

2.28E-I

2. 18E+0

3.67E+0

1.43E+0

8 .30E-2

7.46E-4

7.36E+0

50-Mile-Radius Populat ionr 781,000
Beau fort-Jasper Population: 40,333
Port Wentworth Populat ion: 29,167

4.26 E-1

3.54E-1

4. 98E-1

3.22E-1

3.57E+0

5.17E+0

5.71E-1

3.32E-2

7.07E-5

9.34E+0

5.26E-1

3.14E-1

4,S4E-1

3.75E-1

4.12E+0

6.08E+0

5.59E-1

3.25E-2

2.65E-4

3.51E-3

1.08E+1

2.51E-1

1781E-1

3.31E-1

3.18E:1

3 55E+0

5.14E+0

2.84E-2

1.65E-3

5.14E-5

3.51E-3

9.05E+0

3.12E-1

2.40E-1

3.90E-1

3.24E-l

3.58E+o

5.19E+0

2.12E-1

1.23E-2

6. llE-5

8. 99E+0

Lung

2.70E-1

2.OIE-1

3.51E-1

3.19E-1

3.55E+0

5.14E+0

9. 14E-2

5 .32E-3

5.23E-5

8. 79E+0

2.76E-1

1.97E-1

3.43E-1

3.6SE+0 ‘B

5.31E+0 @

7.05E-2
g

T
4.1OE-3 ~

2.30E-4 3

9.06E+0

River Flow Rate: 10,400 Cfs

—



TABLE D-8 I ,

LIQUID RELEASE DOSE SDMMARY

L and Associated Areas, Average Year Releaee8 —
Ave,rage River Flow

Organ Dose Connnitment

“2* Skin Bone Liver ..Body Thyroid Kidney Lung— —
$

GI-LLI

Max Individual, mrem

Adult

Teen

Child

Infant

Cy
~; POpulat ion, man-rem

~ Port Wentworth

b Beaufort-Jasper

~a Fish-Sport

_@
Fish-Commercial

w

l?’ Salt Water Invert

D Recreation

Total

Year: 1990-2020

7.98E-5

2.67E-4

5.59E-5

_

7.98E-4

7.98E+

2.88E-1

1.35E-1

2.26E-1

9.18E-2

8.85E-l

1.49E+0

4.66E-1

2.71E-2

3.06E-4

2.87E+0

. (.’

(
50-Mile-Radius Population: 781,000

Beaufort-Jaaper Population:
.*

40,333
Port Wentworth Population: 29,167

c
,, River Flow Rate: 10,400 Cfs
Y

r ,

6.14E-2

5.06E-2

7.24E-2

4.82E-2

5.35E-1

7.75E-1

7.80E-2

4.54E-3

1.16E-5

1.39E+0

1.19E-1

6.57E-2

1.05E-1

7.08E-2

7.61E-1

1.15E+0

1.44E-1

8.38E-3

S .99E-5

6.89E-4

2.06E+0

3.76E-2

2.67E-2

4.97E-2

4.78E-2

5 32E-1

7.70E-1

4.25E-3

2.47E-4

7.71E-6

6.89E-4

1.31E+0

4.65E-2

3.57E-2

5.86E-2

4.96E-2

5.44E-

7.90E-

2.93E-2

1.70E-3

1.08E-5

1.37E+0

4.03E-2

2.99E-2

5.23E-2

4.78E-2

5.33E-1

7.71E-1

1.28E-2

7.45E-4

7.83E-6

1.32E+O

4.65E-2

3.35E-2

5.40E-2

4.94E-2

5.86E-1

8.38E-l

1.83E-2

1.06E-3

5.31E-5

1.44E+0

\..,

,,,
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TABLE D-9

LIQUID RELEASE DOSE S~Y

L and Associated Areas, Maximum Year Releaae.q_

Average River Flow

Organ Dose Comitment
Skin Bone Liver ‘Body Thyroid— . Kidney Lung GI-LLI

Max Individual, mrem

Adult

Teen

Child

Infant

Population, man-rem

Port Wentworth

Beau fort-Jasper

Fish-Sport

Fish-Commercial

Salt Water Invert

Retreat ion

Total

Year: 1990-2020

6.11E4

2.05E-3

4.2SE-4

6.llE-3

6.IIE-3

3.82E-1

3.42E-1

4.77E-l

3.81E-2

3 .44E-I

5 .88E-1

8.22E-1

4.30E-2

4.02E-4

1.80E+0

50-Mile-Radius Population: 781,000
Beau fort-Jasper Population: 40,333
Port Wentworth Population: 29.167.,
River Flow Rate: “ 10,400 Cfs

9.39E-2

8.04E-2

1.llE-1

6.77E-2

7.52E-l

1.09E+0

1.16E-1

6.4SE-3

4.69E-5

1.96E+0

1.03E-1

6.95E-2

1.07E-1

7.60E-2

8.33E-l

1.22E+0

1.05E-1

5.92E-3

9.12E-5

5.29E-3

2.17E+0

5.32E-2

3.90E-2

7.OIE-2

6~71E-2

7 48E-1

1.08E+0

5.9SE-3

3.48E-4

1.09E-5

5.29E-3

1.84E+0

6.21E-2

4.79E-2

7.90E-2

6.89E-2

7.59E-1

1.10E+O

3.1OE-2

1.80E-3

1.39E-5

1.89E+o

5.59E-2

4.21E-2

7.27E-2

G.71E-2

7.48E-l

1.08E+0

1.45E-2

8 .45E-4

1.1OE-5

1.84E+0

9.14E-2

6.S2E-2

8.36E-2

6.81E-2

7.88E-1

1.13E+0

7.3SE-2

3.87E-3

3.26E-4

2.OOE+O



TABLE D-10

LIQUID RRLEASE DOSE SUWY
.

L-Area LowLevel Seepage Basin Migration, Average Year, 4.4 x 10° Years Travel Time –
Average Riv,erF1OW

Organ Dose Commitment

Skin Bone Liver Body Thyroid Kidney— .— — .— — —

Max Individual, mrem

Adult 7.02E-7

Teen 2.35E-6

Child 4.92E-7

Infant

Population, man-rem

Port Wentworth -

Beaufort-Jasper -

Fish-Sport

Fish-Conunercial -

Salt Water Invert -

Recreation ‘7.02E-6

Total 7.02E-6

1.06E-6

2.48E-6

1.61E-6

1.25E-6

5.96E-6

1.’14E-5

9.OIE-8

5.23E-9

5.56E-9

1.75E-5

7.68E-2

5 .43E-2

1.02E-1

9.78E-2

.09E+0

.58E+0

7.68E-2

5 .43E-2

1.02E-1

9 .78E-2

1.09E+0

1.58E+0

8.71E-3 8.71E-3

5 .07E-4 5.07E-4

1.58E-5 1.58E-5

6.26E-6

2.68E+0 2.68E+0

Yea+: 1990-2020

50-Mile-Radius Population:
i~~ nea”fOrt-Jasper Population:

781,000

[

40,333

6“’,,+ Port Wentworth Population: 29,167

!3’ River Flow Rate: 10,400 Cfs

,.$

7.68E-2

5 .43E-2

1.02E-1

9.78i-2

1’09E+0

1.58E+0

8.71E-3

5.07E-4

1.58E-5

6 .26E-6

2.69E+0

7.68E-2

5.43E-2

1.02E-I

9.78E-2

1.09E+0

1.58E+O

8.71E-3

5 .07E-4

1.58E-5

2.68E+0

Lung

7.68E-2

5 .43E-2

1.02E-1

9 .78E-2

1.09E+0

1.58E+0

8.71E-3

5.07E-4

1.58E-5

2.68E+o

GI-LLI

7.69E-2

5 .43E-2

1.02E-I

9.78E-2 c

z

p

1.09E+0
~

1.58E+0 g

8.72E-3 T

5 .07E-4 R

1.68E-5
3

2.68E+o



e

k~ TABLE D-n

LIQUID RELEASE DOSE SOMMARY

L-Area Low-Level Seepage Basin Migration, Average Year, 3.9 x 104 Years Travel Time –
c- - Average River Flow

Organ Dose Commitment
Skin Bone Liver Body ‘ Lung____ GI-LLI— — ~ _

Max Individual, mrem

Adult

Teen

Ch iId

Infant

Population, man-rem

Port Wentworth ,

Beaufort-Jasper

Fish-Sport

Fish-Connnercial

Salt Water Invert

Recreation

Total

Year : 1990-2020

1.29E-10

4.31E-10

9.00E-11

1.29E-9

1.29E-9

50-Mile-Radius Population:
Beau fort-Jasper Population:

Port Wentworth Population:
River Flow Rate:

6.89E-6

5.llE-6

7.93E-6

5. 1OE-6

8.76E-5

1.24E-4

2.70E-6

1.57E-7

2.71E-7

2.15E-4

181,000
40,333
29.167

8.27E-7

6.21E-7

8.48E-7

5.72E-7

1.05E-5

1.45E-5

3.21E-7

1.87E-8

3.21E-8

2.54E-5

10;400 Cfs

1.SIE-7

1.34E-7

2.03E-7

1.31E-7

2.31E-6

3.25E-6

7. 1OE-8

4.13E-9

7.llE-9

1.32E-10

5.64E-6

●

1.32E-11 7.70E-7 1.32E-11 6.33E-7

4.42E-11 5.73E-7 4.42E-11 4.72 E-7

9.23E-12 7.50E-7 9.23E-12 4.21E-7

4.73E-7 - 2.55E-7

9.79E-6 -

1.34E-5 -

2.96E-7 -

1.72E-8 -’

2.96E-8 -

1.32E-10 -

1.32E-10 2.35E-5 -

S.04E-6

1.02E-5

2.35E-7

1.37E-8

2,34E-8

1.85E-5

>
‘,:

.. .



TABLE D-12

LIQUID RBLEASE DOSE SUMMARY

L-Area Low-Level Seepage Basin Migration, Maximum Year, 4.4 x 10° Years Travel Time -

Average River Flow

Organ Dose Commitment
Skin Bone Liver Body Thyroid Kidney Lung GI-LLI— — — — —

Max Individual, mrem

Adult 3.36E-4

Teen 1.12E-3

Child 2.35E-4

Infant

*8

Population, man-rem
,,c

Port Wentworth -

Beaufort-Jasper -

Fish-Sport

Fish-Commercial -

Salt Water Invert -

Recreation 3.36E-3

Total’ 3.36E-3

Year: 1990-2020

2.91E-4

9.61E-4

2.08E-4

3.30E-6

1.57E-5

3 .00E-5

2.31E-7

1.34E-8

1.36E-8

4.60E-5

50-Mile-Radius Population: 781,000

.. Beau fort-Jasper Population: 40,333
: ., ‘ > port Wentworth Population: 29,167

10:400 Cfs

7.OIE-2

5 .03E-2

9.25E-2

8.88E-2

9.89E-1

1.43E+0

8. 18E-3

4.76 E-4

2.42E-5

2 .43E+0

7.03E-2

5 .05E-2

9.28E-2

S .89E-2

9.90E-I

1.43E+0

8.56E-3

4.98E-4

3.75E-5

2.90E-3

2.43E+O

7.OOE-2

5 .02E-2

9.23E-2

8 .87E-2

I

9.88E-I

1.43E+0

7.90E-3

4.60E-4

1.43E-5

2.90E-3

2.43E+O

7.00E-2

5 .02E-2

9.23E-2

8 .87E-2

9.88E-1

1.43E+0

7.90E-3

4.60E-4

1.43E-5

2.43E+0

7.00E-2 7.25E-2

5 .02E-2 5.19E-2

9.23E-2 9.32E-2

8.87E-2 ‘ 8.89E-2

9.88E-1

1.43E+0

7.90E-3

4 .60E-4

1.43E-5

2 ,43E+0

1.00E-O

1.44E+0

1.24E-2

7.19E-4

1.71E-4

2.45E-O



TABLE D-13

LIQUID RELEASE DOSE SUMUARY

L-Area Low-Level Seepage Basin Migration, Maximum Year, 3.9 x 104 Years Travel Time —

Average River Flow

Max Individual, mrem

Adult

Teen

Child

Infant

Population, man-rem

Port Wentworth

Beau fort-Jasper

Fish-Sport

Fish-Commercial

Salt Water Invert

Recreation

Total

Organ Dose Connnitment

Skin Bone Liver Body ‘“ Thyroid Kidney Lung GI-LLI— — — — — —

1.54E-10

5.27E-10

1.O8E-10

-,

-.

.54E-9

.54E-9

8.27E-6

6. 13E-6

9.51E-6

6.12E-6

1.49E-4

1.05E-4

3.25E-6

1.89E-7

3.25E-7

2.58E-4

9.93E-7

7 .45E-7

1.02E-6

6 .87E-7

1.74E-5

1.26E-5

3.85E-7

2.24E-8

3.85E-8

3.04E-5

Year: 1990-2020
50-Mile-Radius Populat ion: 781,000

Beau fort-Jasper Population: 40,333
Port Wentworth Populat ion: 29,167
River Flow Rate: 10,400 cfa

2.18E-7

1.61E-7

2.44E-7

1.57E-7

3.90E-6

2.77E-6

8.52E-8

4.96E-9

3.53E-9

1.58E-10

6.76E-6

1.58E-11 9.25E-7

5.30E-11 6.87E-7

1.llE-11 9.00E-7

5 .67E-7

1.60E-5

1.18E-5

3.56E-7

2 .07E-8

3.55E-8

1.58E-10 -

1.58E-10 2.82E-5

1.58E-11 7.59E-7

5.30E-11 5.66E-7

1.IIE-11 5.05E-7

3.06E-7

1.22E-5

9 .65E-6

2.82E-7

1.64E-8

2.81E-8

2.22E-5

●
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TABLE D-14

LIQUID RELEASE DOSE SUMMARY

M-Area Seepage Basin Migration, 4.2 x 103 Yeara Travel Time –
Average River Flow

Organ Dose Commitment
Skin Bone Liver Body “ Thyroid Kidney Lung GI-LLI

I

Max Individual, mrem

Adult 8.76E-7

Teen 2.94E-6

Child 6. 14E-7

Infant

Population, man-rem

Port Wentworth -

Beau fort-Jasper -

Fish-Sport -

Fish-Commercial -

Salt Water Invert -

Recreation 8 .76k-6

Total 8.76E-6

Year: 1990-2020

2 .40E-3

2.39E-3

6.82E-3

5.78E-3

3.24E-2

6 .36E-2

7.00E-4

4 .07E-5

6. 19E-6

9.67E-2

50-Mile-Radius Population: 781,000
Beau fort-JasDer PODulatiOn: 40.333. .

@

Port Wentworth Population: 29;167
River Flow Rate: 10,400 Cfs

6.47E-7 1.43E-4 6.47E-7 5.48E-4 6.47E-7 1.73E-4

2.16E-6 1.44E-4 2.16E-6 5 .50E-4 2.16E-6 1.30E-4

4.54E-7 4.05E-4 4.54E-7 1.09E-3 4.54E-7 1.18E-4

4.30E-4 - 1.20E-3 - 7.38E-5

1.92E-3 - 7.40E-3 -

3.77E-3 - 1.26E-2 -

4. 15E-5 - 1.47E-4 -

2.41E-6 - 8.57E-6 -

3.67E-7 - 1.30E-6 -

6 .48E-6 6 .48E-6 -

5.74E-3 6,48E-6 2.02E-2 -

2.32E-3

2.95E-3

3.88E-5

2 .26E-6

3.38E-7

5.31E-3



k
~‘~ d Separation Areas Seepage Basin, 3.8 x 10° Years Travel Time –

Average River Flow

Organ Dose Coiumitment

Skin Bone Liver Body “ Thyroid Kidney Lung GI-LLI— — — — — — —

Max Individual, mrem

Adult 6.83E-5 3.OIE-4 4. 12E-2

Teen 2.29E-4, 4.37E-4 2.93E-2

c Child 4. 78E-5

z Infant .

m
~y

FQz Population, man-rem
,“~~ Port Wentworth -
---
-r! Beau fort-Jasper -

m Fish-Sport

a Fish-Commercial -

Salt Water Invert -

Recreation 6.83E-4

Total 6.83E-4

6.12E-4 5.44E-2
I

5.99E-4 5.23E-2

2.25E-3 ‘ 5.83E-I

4.41E-3 8 .44E-1

2.95E-4 4.89E-3

1.71E-5 2 .84E-4

4.42E-5 I.84E-3

7.02E-3 1.43E+0

Year: 1990-2020
50-Mile-Radius Population: 781,000
Beau fort-Jkkper Population: 40,333
Port Wentworth Population: 29,167
River Flow Rate: 10,400 Cfs

4. 13E-2

2.93E-2

5.45E-2

5.24E-2

5 .@3E-l

8 .45E-.1

4.87E-3

2 .83E-4

2.1OE-5

5 .86E-4

1.43E+0

4. 12E-2

2.92E-2

5 .44E-2

5.23E;2

5.83E-1

8.44E-1

4.66E-3

2.71E-4

8.44E-6

5 .86E-4

1.43E+0

I

4.16E-2

2.97E-2

5.51E-2

5,30E-2

5.87E-I

8.51E-1

5.20E-3

3.02E-4

8,63E-5

1.44E+0

4.12E-2

2.92E-2

5.44E-2

5 23E-2

5.83E-2

8.44E-l

4.66E-3

2.71E-7

8.44E-6

1.43E+0

5.70E-2

4.llE-2

6.39E-2

5.74E-2’

7.45E-1

1.05E+0

1.73E-2

1.00E-3

2.23E-3

1.82E+0

I



TABLE D-16

LIQUID ~LEASE DOSE SUMMARY

Separation Areas Seepage Basin, 1.5 x 103 Years Travel Time —
Average River Flow

Skin

Max Individual, mrem

Adult

Teen

Child

Infant

>.

‘p :
,3 m Population, man-rem

Organ Dose Commitment
Bone Liver Body “ Thyroid Kidney Lung GI-LLI— — — — — —

Port Wentworth

Beau fort-Jasper

Fish-Sport

Fish-Comercial

Salt Water Invert

Recreation

Total

2.07E-7

6 .83E-7

1.45E-7

2.07E-6

2.07E-6

4.37E-3

3.27E-3

5.34E-3

3 .45E-3

6.76E-2

1.33E-1

1.73E-3

1.OIE-4

1.29E-5

2.02E-1

Year: 1990-2020
50-Mile-Radius Population: 781,000

Beau fort-Jasuer Population: 40,333
Port Wentworth Population: 29,167
River Flow Rate: 110,400 Cfs

5.53E-4

4.19E-4

6.19E-4

4 .04E-4

2.17E-4

1.26E-5

2.30E-4

I

1.19E-4

8.88E-5

1.42E-4

9.16E-5

4.00E-3

7 .86E-3

4.68E-5

2.73E-6

7.65E-7

1.49E-7

1.19E-2

1.49E-8

5.00E-8

1.05E-8

-’

1.49E-7

1.49E-7

5.08E-4

3.81E-4

5.16E-4

3 .26E-4

1.54E-2

2 .63E-2

1.96E-4

1.14E-5

2.70E-6

4. 19E-2

1.49E-8

5.00E-8

1.05E-8

5.06E-4

3.77E-4

3.36E-4

2 .04E-4
c

z
c1
e“

4.85E-3 ‘T<

6.15E-3
$$,

CJa
1.88E-4 -+

1.09E-5 \rl

7.05E-7 -J

1.12E-2



I

*
0..

1

.

$
c-
U

111111

:
w

Illllm.



TmLE D-18

LIQUID RBLEASE DOSE SUMMARY

Separation Areas Seepage Basin, 3.4 x 104 Years Travel Time –
Average River Flow

Max Individual, mrem

Adult

Teen

Child

Infant

Organ Dose Commitment

Skin Bone Liver Body ~~ Thyroid Kidney Lung .GI-LLI-

Population, man-rem

Port Wentworth

Beaufort-Jasper

Fish-Sport

Fish-Commercial

Salt Water ;nvert

Recreation

Total

4.37E-9

1.46E-8

3.06E-9

4 .37E-8

4.37E-8

2.34E-4

1.74E-4

2.70E-4

1.73E-4

2.98E-3

4.23E-3

9.20E-5

5.35E-6

2.81E-5

2.llE-5

2.k8E-5

1.95E-5

3.58E-4

4.94E-4

1.09E-5

6.34E-7

9.21E-6 ‘ 1.09E-6

7.31E-3 8.65E-4

Year: 1990-2020
50-Mile-Radius Populat ion: 781,000
Beau fort-Jasper Population: 40,333
Port Wentworth Population: 29,167 -–
River Flow Rate: 10,400 Cfs

—

6.17E-6

4.57 E-6

6.92E-5

4.44E-6

7.84E-5

1.llE-4

2.41E-6

1.40E-7

2.42E-7

4 .48E-9

1.92E-4

4.48E-10 2 .62E-5 4.48E-10 2.15E-5

1.50E-9 1.95E-5 1.50E-9 1.60E-5

3.I4E-10 2i55E-5 3.14E-10 1.43E-5

-r 1.61E-5 - 8,68E-6

3.33E-4 -

4.54 E-4 -

1.OIE-5 -

5 .86E-7 -

1.OIE-6 -

4.48E-9 -

4.48E-9 7.99E-4 -

2.73E-4

3 .47E-4

7.98E-6

4.64E-7

7.95E-7

6.29E-4



TABLE D-19

LIQUID RRLEASE DOSE SUMMARY

Central Shops Seepage Basin — Average Year, 3.3 x 10° Years Travel Time –
Average River Flow

Organ Dose Connnitment

Skin Bone Liver Body“ Thyroid Kidney GI-LLI— . . — — .

Max Individual, mrem

Adult 2.76E-9 2.39E-9

Teen 9.26E-9 7.91E-9

Child 1.93E-9 1.68E-9

Infant

I

Population, man-rem

Port Wentworth -

Beaufort-Jasper -

Fish-Sport

Fish-Come rcial -

Salt Water Invert -

Retreat ion 2 .,76E-8 -

Total 2.76E-8 -

Year: 1990-2020
50-Mile-Radius Population: 781,000
Beau fort-Jasper Population: 40,333
Port Wentworth Populat ion: 29,167

5.OIE-9

1,00E-8

4.89E-9

2.69E-9

2.64E-8

3.90E-8

2.50E-9

1.45E-10

8.19E-11

6.81E-8

6.34E-9 3.91E-9

1.13E-8 8.98E-9

7.24E-9 3.69E-9

3.72E-9 1.93E~9

3.24E-8 2.15E-8

5.02E-8 3.12E-8

3.91E-9

8.98E-9

3.69E-9

1.93E-9

2. 15E-8

3.12E-8

5.62E-9 1.72E-10 1.72E-10

3.26E-10 1.00E-11 1.00E-11

1.92E-10 3.12E-13 3.12E-13

2.39E-8 2.39E-8 -
4

1.13E-7 7.68E-8 5.29E-8

Lung——

3.91E-9

8.98E-9

3.69E-9

1.93E-9

2. 15E-8

3.12E-8

1.72E-10

1.00E-11

3.12E-13

5.29E-8

2.47E-8

2.26E-8

1.04E-8

3.74E-9

1.14E-7

1.41E-7

3.70E-8

2.15E-9

1.28E-9

2.95E-7

River Flow Rate: 10,400 Cfs
,

● ●



d

TABLE D-20

LIQUID RELEASE DOSE SUMMARY

Central Shops Seepage Basin – Average Year, 2.9 x 104 Years Travel Time –
Average River Flow

Organ Dose Commitment
Skin Bone Liver Body “ Thyroid Kidney Lung GI-LLI— — — — — . —

Max Individual, “mrem

Adult 4.37E-13 2.34E-8 2.81E-9

Teen 1.46E-12 1.74E-8 2.llE-9

Child 3.06E-13 2.70E-8 2.88E-9

Infant 1.73E-8 1.95E-9

Population, man-rem

Port Wentworth - 2.98E-7 3.58E-8

Beau fort-Jasper - 4.23E-7 4.94E-8

Fish-Sport 9.20E-9 1.09E-9

Fish-Commercial - 5.35E-10 5.34E-11

Salt Water Invert - 9.21E-10 1.O9E-10

Recreation 4.37E-12 -

Total

$“

4.37E-12 7.32E-7 8.65i-8

.:.

\

Year: 1990-2020

50-Mile-Radius Population:
Beau fort-Jasper Population:
Port Wentworth Population:
Rive+ Flow Rate:

781,000

40,333
29,167
10,400 Cfs

,

6.17E-10 4.48E-14 2.62E-9

4.57E-10 1.50E-13 1.95E-9

6.92E-10 3.14E-14 2’.55E-9

4.44E-10 - 1.61E-9
~.,!

7.84E-.9 - 3.33E-8

1.llE-8 - 4.54E-8

2.4 IE-10 - 1.OIE-9

1.40E-11 - 5.86E-11

2.42E-11 - I.O1E-10

4.48E-13 4.48E-13 -

1.92E-8 4.48E-13 7 .99E-8

4.48E-14

1.50E-13

3. 14E-14

2.15E-9

1.60E-9

1.43E-9

8 .68E-10 -

,,
7.98E-10 ~fl

4.64E-11 a

7.95E-11

6.29E-8



TABLE D-2

LIQUID RELEASE DOSE SUKMARY

Central Shops Seepage Basin — Maximum Year, 3.3 x 10° Years Travel Time —

Average River Flow
%

Organ Dose Com’i tment
Skin Bone Liver Body. Thyroid Kidney Lung GI-LLI— . . — — — — —

4.02E-8

1.33E-7

2.83E-8

Max Individual, “mrem

‘Adult 4.65E-8

Teen i.56E-7

Ch iId 3.26E-8

Infant

Population, man-rem

Port Wentworth -

Beaufort-Jasper -

Fish-Sport

Fish-Commercial -

Salt Water Invert -

Recreation 4 .65E-7

Total 4.65E-7

Year: 1990-2020
50-Mile-Radius Population: 781,000
Beau fort-Jasper Population: 40,333

Port Wentmrth Population: 29,167

River Flow Rate: 10,400 Cfs

6.78E-8

1.57E-7

6.04E-8

2.41E-8

2.09E-7

3. 14E-7

4.02E-8

2.34E-9

1.38E-9

4.67E-7

9.02E-8

1.79E-7

9.99E-8

4.15E-8

3.09E-7

5 .04E-7

9.27E-8

5.39E-9

3.23E-9

4.03E-7

1.32E-6

!

4. 92E-8 4. 92E-8 4.92E-8

1.39E-7 1.39E-7 1.39E-7

4.02E-8 4.02E-8 4.02E-8

1.14E-8 1.14E-8 1.14E-8

1.27E-7 1.27E-7 1.27E-7

1.83E-7 1.83E-7 1.83E-7

1.OIE-9 1.OIE-9 1.OIE-9

5.89E-11 5.89E-11 5.89E-11

1.84E-12 1.84E-12 1.84E.12

4 .03E-7 -

7.14E-7 3.llE-7 3.llE-7

3.99E-7

3.69E-7

1.52E-7

4.17E-8

%

p
I.68E-6

2 .03E-6
G

6.21E-7 m—

3.61E-8 T

2. 16E-8 E

u

4.39E-6



TABLE D-22

LIQUID RELEASE DOSE SUMMARY ,

Central Shops Seepage Basin — Maximum Year, 2.9 x 104 Years Travel Time —
Average River Flow

Organ Dose Commitment

Skin Bone Livek Body Thyroid Kidney Lung GI-LLI— —

Max Individual, mrem

Adult

Teen

Child

Infant

Populat ion, man-rem

Port Wentworth

Beau fort-Jasper’

Fish-Sport

Fish-Coirunercial

Salt Water Invert

Retreat ion

Total

1.llE-12 5.92E-8

3.70E-12 4.40E-8

7;74E-13 6.92E-8

4.38E-8

7.53F.-7

1.07E-6

2.33E-8

1.35E-9

2.33Ei9

1.IIE-11 -

1.llE-11 1.85E-6

Year: 1990-2020

50-Mile-Radius Population: 781,000

,f

Beau fort-Jasper Population: 40,333
~ port Wentworth Population: 29,167
,. River Flow Rate: 10,400 Cfs

~..

“,2

7. 12E-9

5.34E-9

7.29E-9

4.92E-9

9.05E-8

1.25E-7

2.76E-9

1.6OE-10

1.56E-9

1.16E-9

1.75E-9

1.12E-9

1.98E-8

2 .80E-8

1.13E-13 6.63E-9

3.80E-13 4.93E-9

7.94E-14 6.45E-9

4 .06E-9

8.42E-8

1.15E-7

6.11E-10 - 2.55E-9

1.13E-13 5.44E-9

3.80E-13 4.06E-9

7 .94E-14 3.62E-9

2.19E-9

3.55E-11 - 1.48E-10 -

2.76E-10 6.1IE-11 - 2.55E-10 -

2.19E-7

1.13E-12 1.13E-12 -

4.85E-8 1.13E-12 2.02E-7 -

6.92E-8

8.77E-8

2.02E-9

1.17E-10

2.O1E-10

1.59E-7

rn
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●
~TEOROLOGICAL ~TROD FOR ROUTINE ~LEASES OF RADIOACTIVITY .)

.

The Nuclear Regulatory Comission’s computer program, XOQDOQ, 1
has been used to calculate the annual-average relative air concen-
tration (x/Q) and deposition (D/Q) factors for tbe dose asseaament
in Section 3.5. Tbe XOQDOQ code implements the meteorological models
in Section C (excluding Cla and Clb) of NRC Regulatory Guide 1.111.2
The x/Q and D/Q valuea presented in this appendix enable the dose

calculations by the dose methodology described in Appendix F.

Table E-1 presents tbe meteorological joint frequency distri-
bution (JFD) used in calculating the x/Q and D/Q values. These
stability-windrose statistics were derived by one-hour averaging of
data collected at the 62-meter level of the SRP H-Area meteorologi-
cal tower during ,the five-year period, 1975-1979, with stability
class determined from the observed azimuthal and vertical standard
deviations (U6 .& UT).3 me data collected at this onsite tower

ia of higher quality than that from the of faite TV tower used in
the previous assessment (Appendix B of the L-EID) ,4 due to its more
sophisticated instrumentation and nearer location to the release
points.

Tables E-2 through E-5 present the calculated values of x/Q

and D/Q by compass sector and radial increment from an elevated
(62-meter) stack release onto flat terrain. TO offset the assump-
tion of flat terrain, credit is not taken for momentum (or thermal)
plume rise. A separate comparison of these calculated values with
experimentally-determined values has validated their use for SRP 200-
foot stack releases. 5

-,, In addition to 200-foot stack releasea, which include almost
all the atmospheric releases in the present assessment (Table 3.5-1) ,
there are several small releases at or near ground level. T~bles E-6 “

through E-9 present the calculated values of x/Q and D/Q by compass
sector and radial increment from a ground-level release.

In calculating doses to the 50-mile population, the compass-
sector segment average values of x/Q and D/Q that appear at the
bottom of each of Tables E-2 through E-9 are used. Further, all

the atmospheric release points are assumed to be at the center of
the population and agricultural production distributions

(Table 3.5-3). This is a reasonable assumption because there are
no high population densities near the major release points in the
SHP L-Area and Separations (F & H) Areas.

In determining the doses to the maximally-exposed individual
on the SRP buffer-zone boundary, the spatial separation release
points are used. Table E-10 presents the calculated values of x/Q
and D/Q contributed by the several release points at the location
of maximum offsite individual impact.

-.
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TARLE E-2

in
w

62-Meter Stack Release — Flat Terrairi
.,

x/Q - No Decay, Undepleted
I

AH~::;o:VERAGE CH~:5:SEC/H:~;~ oCUBED) D1;::~:E Ill RILES
0.750 1.000 2.000 2.500 3.000 3.500 +.000 $.500

3.261 E-07
2.797 E-07
S.892E-07
.3.139E-07
+.636 E-07
k.881E-07
k.565E-07
3.982 E-07
+.121 E-07
3.937 E-07
*. Z17E-07
+.505 E-07
5.782E-07
6.361E-07
5.093E-07
3.900 E-07

1.67+ E-07
1.348 E-07
2.242 E-07
z.753 E-07
2.982 E-07
2.835 E-07
Z.+09 E-07
2.182 E-07
2.226 E-07
2.288 E-07
2. S80E-07
2.592E-07
3.+52 E-07
3.778 E-07
3.087 E-07
2.239E-07

9.808 E-08
9.419E-08
1.633E-07
2.075 E-07
2. Z+4E:07
2.051E-07
1.791E-07
1.659 E-07
1.655 E-07
1.732 E-07
1.861E-07
1.989 E-07
2.618 E-07
2.858E-07
2. ft04E-07
1.619 E-07

7.6$5E-08
7.600 E-08
1.320 E-07
1.6$9 E-07
1.803E-07
1.617 E-07
1.492E-07
1.373E-07
1.374 E-07
1.416E-07
1.578 E-07
1.66+E-07
2.143E-07
2.31$ E-07
1.974 E-07
1.286 E-07

9.378 E-08
5.500 E-OL!
9.950 E-06
1.127 E-07
1.254 E-07
1.104E-O7
1.109E-O7
9.935 E-08
1. O1OE-O7
1.006 E-07
1.174E-07
1.220 E-07
1.528 E-07
1.618 E-07
1.390E-07
8.a86 E-08

5.038 E-08
6.168 E-08
7.lz4E-08
8.213E-08
9.239 E-06
8.041 E-08
8 .51*E-08
7 .464E-08
7 .674E-Q8
7 .475E-08
8.966 E-08
9.226 E-08
1.139 E-07
1.191E-07
1.023E-07
6.517 E-08

3.180E-08
3.291 E-08
5.612E-08
6.30+ E-08
7.162 E-08
6.167 E-08
6.778 E-IJ8
5.838 E-08
6.053 E-08
5.800 E-08
7.058 E-08
7.24 SE-08
8.862 E-08
9.185 E-08
7.867 E-08
5.02,0 E-08

2.59$ E-08
2.685 E-08
+.575 E-08
5.032E-@8
5.730 E-08
6.918 E-08
5.561E-08
+.721E-08
4.926 E-08
+.662E-08
5.740 E-08
5.870 E-08
7.146 E-08
7.351 E-08
6.277 E-08
4.016 E-08

2.172 E-08
2.247 E-08
3.831 E-08
+.138 E-08
*.730 E-08
4.041 E-08
4.675 E-08
3.920 E-08
G.109E-O8
3.852 E-08
G.786 E-08
4.880E-08
5.918 E-08
6.056 E-08
5.154 E-08
3.307 E-08

1.856E-08
1.920 E-08
3.273E-08
3.483 E-08
3.994 E-08
3.398 E-08
4.007 E-08
3. 32+E-08
S.498 E-08
3.253E-08
+.071 E-08
4.l*lE-08
5. O1OE-O8
5.1 OOE-O8
+.329E-08
2.786 E-08

1.613E-08
1.667E-08
2.846 E-08
2.986 E-08
3.+32 E-08
2.912 E-08
3.489 E-08
2.866 E-08
3.027 E-08
2.796 E-08
3.520 E-08
3.573 E-08
k.316 E-08
+.37+ E-08
3.70.S E-08
2.390 E-08

AH~~~~l;:ERAGE CH~:o:SEC/M;::~ oCUBED1 DISTAHCE IN MILES
10.000 15.000 20.000 25.000 30.000 35.000 *0.000 45.000 50.000

1.623E-08
1.469 E-08
2.513E-08
2.603E-08
2.999 E-08
2.539 E-08
3.08 E-08

i2.51 E-08
2.659E-08
2.442 E-08
3.088 E-08
3.132 E-08
3.778 E-08
3.81* E-08
3.222E-08
2.085 E-08

8.741E-09
8.991E-09
1.549 E-08
1.531 E-08
1.776 E-08
1. G94E-08
1.898E-08
1.<96 E-08
1.602E-08
1.4$1 E-08
1.850E-08
1.870E-08
2.251 E-08
2.261 E-08
1.S.7fIE-08
1.228 E-08

6.137E-09
6.301E-09
1.093E-08
1.04+ E-08
1.2 L8E-08
1.020 E-08
1.335 E-08
1.028 E-08
1.108E-O8
9.848E-09
1.275 E-08
1.286 E-08
1.549 E-08
1.527 E-08
1.268 E-08
8.390E-09

CN1/Q lSEC/t3ETER CUBED) FOR EACH SEGIIENT

D1RECT107I
FRDf9 S:TE

Ssu

Is:ti

MN:

N!;

.5-1

9.942 E-08
9.5 L3E-08
1.629 E-07
2.038 E-07
2.212 E-07
2.032 E-07
1.796 E-07
1.648 E-07
1.657 E-07
1.715 E-07
1..951E-O7
1.979 E-07

1-2

5. 287E-08
S. 374E-08
9.250 E-08
1.107E-O7
1.229E-07
1.085E-07
1.080E-07
9.680E-08
9.830 E-017
9.824 E-08
l.lGO E-07
1.186 E-07

2-3

3.17+E-08
3.282 E-08
5.601E-08
6.305 E-08
7.136 E-08
6.167 E-08
6.754 E-08
5.825E-08
6.035 E-08
5.792E-08
7.034E-08
7 .223E-08

S.723 E-09
3.816 E-09
6.695E-09
6.117E-09
7.169E-09
5.983 E-09
8.113E-09
6.059E-09
6.582E-09
5.766 E-09
7.532E-09
7.571E-09
9.169 E-09
8.918E-09
7.330 E-09
4.919 E-09

2.626 E-09
2.688E-09
+.760E-09
4.235E-09
4.971E-09
4.163E-09
5.721E-09
+.190E-O?
$.568E-09
3.978 E-09
5.2 LOE-09
5.22+E-09
6.373E-09
6.1$5E-09
5. O1+E-09
3.60+ E-09

2.000E-09
2.047 E-09
3.650 E-09
3.18+E-09
3.762 E-09
3.116 E-09
+.. 359E-@9
3. 1+7E-09
3.439E-09
2.982E-09
3.912 E-09
3.916 E-09
+.806 E-09
4.604E-09
3.735 E-09
2.558 E-09

1.601E-09
1.638 E-09
2.938 E-09
2.523 E-09
Z.967E-09
2.570E-09
3.*90 E-09
2.<90 E-09
2.726 E-09
2.357E-09
3.095E-09
3.09+E-09
3.817 E-09
3.637 E-09
2.938 E-09
2.027 E-09

1.327E-09
1.357 E-09
2.* f16E-09
2.073 E-09
2.439E-09
2.031E-O?
2.892E-O?
2.044E-09
2.2 f11E-09
1.933E-09
‘2.5 S9E-09
2.535E-09
3.1$3E-09
2. 9.32E-09
2.+ OOE-09
1.665E-U9

1.127 E-09
1.153E-09
2. OE.6E-09
1.749E-09
2.059 E-09
1.715 E-09
2 .457E-09
1.723E-09
1.891E-09
1.628E-09
2.1+0 E-09
2.134 E-09
2.656 E-09
2.511E-09
2.015E-09
1.405E-09

SEGHE16TBOU~~:RIES IM ~l~;2
3-.s 10-20 20-30

2.172 E-08
2.2+7 E-08
3.832E-OG
4.144 E-08
4.735 E-08
4.047 E-08
*.674 E-08
3.922 E-C18
4.11 OE-O8
3.855E-08
4.786 E-08
4 .2.81E-98

1.615E-08
1.669E-08
2.850E-08
2.991 E-08
3.$38 E-O.2
2.918E-OG
S.+92 E-OS
2.870 E-08
3.030 E-08
2.800 E-08
3.523E-08
3.578 E-08

8.804E-09
9.063 E-09
1.560E-08
1.553 E-08
1.800E-08
1. S15E-08
1.911 E-08
1.513 E-08
1.617 E-08
1.461 E-08
1..570 E-08W
1.891E-08

3.772E-09
S. G67E-09
6.776 E-09
6.242E-09
7.305E-09
6.103E-O9
8.213E-09
6.167E-09
6 .688E-09
5.878 E-09
7.660E-09
7.703E-09

2.007E-09
2.055E-09
3.661E-09
3.200E-09
3.760E-09
3.132 E-09
4.375E-09
3. L63E-09
3.455E-09
2.997E-09
3.931E-09
3.936E-09

9.762E-10
9.99 OE-10
1.814E-09
1.506E-09
1.774E-09
1.477E-09
2.128 E-09
1.482E-09
1.62 GE-09
1.400 E-09
1.840E-09
1.8S4E-09
2.291 E-09
2.159E-09
1.728 E-09
1.21oE-O9

30-40

1.329E-09
1.360E-09
2.++9E-09
2.078E-09
2.445E-09
2.036 E-09
2. G97E-09
2.049E-09
2.246E-09
1.938 E-09
2.546 E-09
2.542 E-09

8.586E-10
G.787 E-10
1.600E-09
1.318E-09
1.553 E-09
1.294 E-09
1.872E-09
1.296 E-09
1,42* E-09
1.223E-09
1.608E-09
1.602E-09
2.007 E-09
1.8S6E-09
1.50 TE-09
1.059E-09

40-s0

9.773E-10
1.000E-09
1.815 E-09
1.508 E-09
1.777 E-09
1.%80E-09
2.131 E-09
1.485E-09
1.630E-09
1.402E-09
1.1243E-09
1.837 E-09



y<.

“4<‘L .,.
c==’ TABLE E-2, Contd

2.592E-07 1.$92E-07 8.848 E-08 5. 922E-08 0. S23E-OS
E5~ Z.821E-07 1.583 E-07 9.177 E-08

2.278E-08
6.061 E-08

9.331E-09 6.829E-09
+.38zE-o.s

2.365E-07 1.357E-07
2. Z7fIE-08 9.098 E-09 4.628 E-09

S:E
7.860E-08 5.161 E-08 3.711E-08 1.904E-08 7.$90E-09

1.609E-07 E..715E-O8 5.018 E-08 3.311 E-08
S.757E-09

2.394 E-08 1.2+6E-08 5.017 E-09 2.571E-09

VENT AND BUILDING P8RAUETERS:
RELEA5E HEIGHT (METERS)
DIAMETER

6~.:0 REP. HIND HEIGHT
(79ETERS)

(METERS) 62.0
BUILDING HEIGHT

0:0
(METERS) 0;0

EXIT VELOCITY (WSEC ) BLDG.MIN.CRS. SEC. AREA (SQ.19ETERS) 0.0
HEAT EM1SS1OII RATE (CAL/SEC) O.G

ELEVATED LESS THAN 0.0 I ELEVATED

m
MIXED BETUEEN G.O
GROUND LEVEL

AND 0.0
ASOVE 0.0

MIXED
GROUND LEVEL

A
AVERAGE EFFECTIVE STACK HEIGHT lH METERS FOR EACH 5EG19EIIT

3.lSOE-09
z.990E-09
2.407E-09
1.669E-09

...

Z.296E-D9
2.162 E-09
1.731E-G9
1.212E-09

AT THE RELEASE tIEIGHT:

I

Ar THE nEASURED WIND HEXGHT c 62.0 METERSIE L
VENT RELEASE MODE WIND SPEED [HETERS/SEC) VENT RELEA3E NoDE WIND SPEED (METERS/SEC) HIND SPEED (tEETERS/SEC>

STABLE COHD1TIONS UN57ABLE/tlEUTRAL CONDITIDNS
z

LE3S THAII D.O LESS THAN 0.0
BETUEEH G.G

~
AND O.G GETUEEN 0.0

ASOVE O.D
AND G.O

ABOVE 0.0

D1RECTION
FRDM SITE

.,

.5-1 1-2

6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+D1
6. ZOOE+O1
6.200E+01
6.200E+Ol
6.200_01
6.200E+Of
6.20 GE+01
6.200E+G1
6.200E+01 ,
6.2 GOE+01
6.2 GGE+OI
6.20 GE+01

2-3

6.200E+01
6.200E+01
6.200E+OI
6.200E+01
6.200E+01
6.200E+GI
6.200E+01
6.20 GE+01
6.200E+01
6.200E+01
6.200 E+01
6.200E+01
6.200E+01
6.2 GOE+01
6.20 GE+01
6.200E+01

s-+ 4-5

6.20 DE+oI
6.200E+01
6.200E+D1
6.200E+o I
6.200 E+oI
6 .200E+D1
E.,200E+01
6.200E+01
6.200E+01
6.200E+01
6.2 G0E+01
6 .200E+01
6.200E+01
6.200E+01
6.200E+o I
6.2 GoE+131

5-10

6.200 E+01
6.200E+01
6.2 G0E+Gl
6.200E+01
6.200E+D1
6.200E+OI
6.2 DOE+01
6.200E+01
6.2 DOE+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+o I
6.200E+01

lG-20 20-s0 30-40

6.200E+01
6.200E+G1
6.200E+G1
6.200E+01
6.200E+01
6.2 DOE+D1
6.200E+01
6.200E+01
6.200E+D1
6.200E+01
6.200E+01
6.200E+01
6.200E+D1
6.200E+01
6.200E+01
6.20@E+01

\

● ’



TABLE E-3

62-Meter Stack ,Release - Flat Terrain

~Q - 2.26 Day Decay, Undepleted

D1;::~;E IN :~:;:
2.500 S.000 5.500 6.000 $.500

S.257 E-07
2.’79+E-07
3.8 E.7E-07
4.13+ E-07
+.63 ZE-07
4.876 E-07
4.560 E-07
3.97.E E-07
4.117 E-07
3.933 E-07
4.213 E-07
4.500 E-07
5.776 E-07
6.354 E-07
5.088E-0
3.895 E-0 1

1.471 E-07
1.345E-07
2.237 E-07
2.754 E-07
2.978E-07
2.830E-07
Z.405 E-07
2.178 E-07
z.222 E-07
2.28$ E-07
2.376 E-07
2.338 E-07
3.4+5E-07
3.771E-07
3.081E-07
2.235E-07

9.780 E-08
9.392 E-OS
1.628 E-07
2.070 E-07
2.239E-07
2.046 E-07
1.786E-07
1.655E-07
1.651E-07
1.728 E-07
1.857E-07
1.984E-D7
2.61 ZE-07
2 .851E-07
2.399E-07
1.615E-07

7.617 E-08
7.571 E-08
1.316 E-07
t.645 E-07
1.798 E-07
1.612 E-07
1.$88 E-07
1.369E-07
1.370E-07
1.412E-07
1.57$ E-07
1.659E-07
2.136 E-07
2.306 E-07
1.969E-07
1.281E-07

5.350 E-08
5.470 E-08
9.+ OOE-08
1.122 E-07
1.249 E-07
1.1 OOE-O7
1.104E-O7
9.891E-08
1.005E-07
1.002E-07
1.169E-07
1.214E-07
1.520E-07
1.61 OE-O7
1.385 E-07
E..8+3E-O8

5. 011 E-08
+.138 E-08
7.075 E-08
8.167 E-08
9.187 E-08
7.996 E-08
8.$62 E-08
7 .+20E-08
7.625E-08
7.432E-08
8.896 E-08
9.169 E-08
1.131E-07
1.183E-07
1.017 E-07
6.*76 E-08

3.153E-08
3.262 E-08
5.56.3 E-08
6.261 E-08
7.093 E-08
6.123 E-0.5
6.727 E-08
5.796 E-OS
6.005E-08
5.760E-D8
7.009E-08
7.189E-08
8.793E-D8
9.115E-08
7 .814E-08
+.981 E-O.3

2.568 E-08
2.657 E-08
+.529E-08
4.991 E-08
5 .683E-08
4 .877E-08
5.511E-08
$.681E-08
$.879E-08
$.623 E-OE.
5.69$ E-08
5.817 E-08
7.077 E-06
7.285E-08
6.2z7E-08
3.979 E-08

2. lq7E-08
2.220 E-08
3.786 E-08
+.099E-08
+.685E-08
4.002E-08
4.626 E-08
3.881E-08
4.06 fIE-08
3.81+ E-08
+.741 E-08
+ .829E-08
5.85 fIE-08
5.991 E-08
5.106E-O8
3.272 E-08

1.832 E-08
1.893E-08
3.231E-08
3.4+5E-08
3.950E-08
3.361 E-08
3.959E-u8
3.286 E-08
3.65+ E-08
3.217 E-08
4.027 E-08
4.092 E-08
$.9+9E-06
5.039E-08
4.284 E-08
2.752 E-08

1.589 E-08
1.661E-08
2.80* E-08
2.9*9E-08
3.391 E-OLl
2.875E-08
3.++2 E-08
2.830E-08
2.984 E-08
2.761E-08
3.477 E-08
3.525E-08
4.257 E-08
+.316 E-08
3.659E-08
2.357E-@8

1.+ OOE-08
1.445 E-08
2.471 E-08
2.568 E-08
2.959E-08
2.503 E-08
3.037 E-08
2.475E-08
‘2.617 E-08
2. +08E-08
3.0*7 E-08
3.085 E-08
3.720E-08
3.758 E-08
3.179 E-08
2. 05+E-06

8.531E-09
8.767 E-09
1.511 E-08
1.500 E-08
1.741 E-08
1. f163E-OE.
1.856 E-08
1. f164E-08
1.564 E-06
1.612E-08
1.813E-08
1.829E-08
2.199E-08
2. 192E-08
1.837E-08
1.201 E-08

5.9$2E-09
6.094E-09
1.058 E-08
1.017 E-08
1.185 E-08
9.919 E-09
1.296 E-08
9.99.3 E-09
1.074 E-08
9.579 E-09
1.241 E-OE.
1.248E-08
1.50 ZE-08
1.*83 E-06

g:::;:::?

3.5+7 E-09
3.631E-09
6.380E-09
5.879E-09
6 .88+E-09
5.735 E-09
7.760 E-09
5.808 E-09
6.276E-09
5.531E-09
7.236E-09
7.2+2E-09
8.749E-09
8.534 E-09
7.03.3 E-09
fI.700E-09

2.+62E-09
2.517E-D9
+.465E-09
+.017 E-09
+.709E-09
3.915 E-09
5. 392E-09
3.96aE-09
*.288 E-09
3.762E-09
+.939E-09
+.924E-09
5.986E-09
5.795E-09
.3.7.i7 E-09
3.203E-09

1.855E-09
1.886E-09
3.372E-09
2.980 E-09
3.697E-@9
2.902 E-09
4.0 f18E-09
~.932E-09
3.177E-09
2.781E-09
3.659E-09
3.637 E-09
4.++3E-09
*.278E-09
3.48.3 E-09
2.371E-09

1.+54E-09
1.485E-09
2.673E-09
2.330 E-179
2.735E-09
Z.267 E-09
3. 193E-09
2.288E-09
z.479E-09
2.168E-09
2.856 E-09
2.832 E-09
3.+73E-09
3.331 E-09
2.706 E-09
1.850E-09

1.185 E-09
1.211E-09
2.191E-09
1.8? OE-09
2.218E-09
1.837 E-09
2.606E-09
1.852E-09
2.006 E-09
1.753E-09
2.312 E-09
2.287E-09
2.814 E-09
2.691E-09
2.179 E-09
1.k96 E-09

9.909E-10
1.012E-09
1.8*1E-09
1.574E-09
1.867E-09
1.529 E-09
2.182 E-09
1.539 E-09
1.667E-09
1. f156E-09
1.922 E-09
1.897E-09
2.3+1E-09
2.234E-D9
1.805E-09
1.24$E-09

8.+67 E-10
8.63 OE-10
1.576E-09
1.338E-09
1.570E-09
1.298 E-09
1.863E-09
1.306 E-09
1.413E-09
1.235E-09
1.631E-09
1.607 E-09
1.987E-09
1.S93E-09
1.526E-09
1.055E-D9

7.311E-30
7.471E-10
1.370E-09
1.156E-09
1.356 E-09
1.121E-09
1.61* E-09
1.126 E-09
1.217E-09
1.06$E-09
1.+07E-09
1.383E-09
1.7 X+E-09
1.630E-09
1.312E-09
9. O9IE-10

CH1/Q (SEC/51ETER CUEIED1 FOR EACN

1-2

3EGMENT

2-3
3EGIIEN7

3-*
IN 11:1:3

8.596E-09
8.8*1E-09
1.523 E-08
1.323 E-08
1.765 E-08
1.685 E-08
1.869E-08
1. $82E-08
1.580 E-08
1.431E-08
1.833E-08
1.850E-08

10-20 20-30 30-60

1.188E-09
1.213E-09
2.195E-09
1.895E-09
2.225E-09
1.863E-09
2.612E-09
1.857E-09
2.012E-09
1.758E-09
2.319E-09
2.29$E-09

+0-50

8.*59E-10
8.6*3E-10
1.578 E-09
1.3* OE-09
1.573E-09
1.301E-09
1.865E-09
1.308E-09
1.616 E-09
1.237 E-09
1.63* E-09
1.61 OE-O9

5.259 E-08
5.345 E-08
9.201 E-08
I.103E-O7
1.22 fIE-07
1.080 E-07
1.075 E-07
9.637 E-08
9.782 E-08
9.781E-08
1.135 E-07
1.181 E-07

3.1$8 E-08
3.254 E-08
5.553 E-08
6.261 E-08
7.087 E-08
6.12*E-08
6.703E-08
5.783 E-08
5.987 E-08
5.751 E-OE.
6.986 E-08
7.168 E-08

2.167 E-08
2 .221E-08
3.787 E-08
4.105E-O8
4.690E-08
6! O08E-08
+.625E-08
3.883E-08
4.064 E-08
3.818 E-017
4.7 f11E-Oa
4.831E-D8

1.591E-08
1.b43E-08
2.807 E-08
2.955E-08
3.397 E-08
2.882E-08
3.4 f15E-08
2.833 E-08
2.987 E-08
2.765 E-08
3.481 E-08
3.530 E-08

3.597 E-09
3 .6.E3E-09
6.*62 E-09
6.004E-09
7.021E-09
5.856 E-09
7 .863E-09
5.917E-09
6.384E-09
5.6+4E-09
7.366E-09
7.377E-09

1.853E-09
1.89$E-09
3.38+E-09
2.997 E-09
3.515E-09
2.918 E-09
+.06 fIE-09
2.969 E-09
3.194 E-09
2.797 E-09
3.679E-09
3.658 E-09

$,*I

.



TABLE E-3, Contd

2.586 E-07 1.48+E-07 8.779E-08
ES~ 2.813E-07 1.575E-07 9.108E-O8

2.359 E-07 1.351E-07 7.808 -08
s:: 1.60.3 E-177 8.673E-08 :G.979 -08

VENT AND OUrLDING PAi7At9ETERs:
RELEASE HEIGHT [nETERS) 62.00
DIAMETER (19ETERS)
EXIT VELDC17Y cH/SEC i :::

AT THE RELEASE HEIGHT z
VENT RELEASE mODE wIND SPEED (METER5 /SEC)

ELEVATED LESS THAN 0.0
MIXED BETUEEN 0.0 AND 0.0
GROUND LEVEL ABOVE 0.0

AVERAGE EFFECTIVE STACK HEIGHT In ?IETERS FOR EA

K

%

,.

,..,..

5.858 E-08 4.263E-08 2.227E-OS 8.914 E-L19 4.466E-09 .2.82ZE-09
5.998 E-08

1.990E-09
+. S26E-08 2.225E-08 8.716 E-09 $.304 E-09 2.700E-09 1.896 E-09

5.113E-08 3.666 E-011 1.868 E-08 7.199E-09 S.511E-U9 2.187E-09
3.276 E-08

1.529E-09
2.362 E-08 1.218 E-08 fI.799E-09 2.38 GE-09 1.501E-09 1.057E-09

REP. UIND HEIGHT (HETERS) 62.0
BUILDING HEIGHT (HETERS)
BLDG.MIN. CRS. SEC. AREA [SQ. METERS1 :::
HEAT 3191SSION RATE CCALISEC) 0.0

D1RECTION
FROM SITE

Ss;

u:;

16NU

N:{

NHE

E[~

ESE

S:E

.5-1

6.200E+01
6.200E+01
6.200E+oI
6. ZOOE+O1
6.200E+01
6.2 DoE+01
6.200E+01
6.200E+01
6.200E+01
6.200E.01
6.200E+oI
6.209E+01
6.200E+01
6.200E+01
6.200 E+oI.
6.200E+01

1-Z

6.200E+01
6.200E+o I
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200 E+01
6.200 E+01
6.2CIOE+OI
6.200E+01
6.200E+01
6.20 DE+01
6.200E+01
6.2 L10E+Ol

2-3

6.20 DE+01
6.200E+o I
6.200E+01
6. ZOOE+O1
6.200 E+01
6.200E+01
6.200E+01
6.200 E+01
6.200E+01
6.200E+o I
6.200E+01
6.200E+01
6.200E+01
6.200E+01

I::::IRII

3-4

6.200E+01
6.200E+o I
6.200E+oI
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+o I
6.200E+01
6.20 DE+01
6.20 DE+oI
6.200E+01
6.200E+01
6.200E+01
6.200E+ol
6.200E+01

AT THE MEASURED HIND HEIGHT ( 62.0 METERS),
VENT RELEASE IIODE WIND SPEED (f5ETERS/SEC)

STABLE COND1T1DN5
ELEVATED LESS THAII 0.0
MIXED BETUEEN 0.0 AND 0.0
GROUNDLEVEL ABOVE -0.0

SEGMENT

HIND SPEED (19ETERS/5EC3
UN5ThBLWNEUTRAL CONDITIDliS
LESS THAN 0.0
BET16EEN 0.0
ABDVE 0.9

+-,5 5-10

6.200E+ol
6.200E+01
6.2017E+o I
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+o I
6.200 E+oI
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+o I

20-30

6.200E.01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200 E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.2@ OE+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01

AND 0.0

40-s0

!



TABLE E-4

62-Meter Stack Release – Flat Terrain

x/Q - S.0 Day Decby, Depleted

“’%,,
..,,,,

D1;T;~;E IN ~l;;~
2.500 3.000 3.500 6.000 4.500

3.231E-b7
Z.772E-07
3.857 E-07
+.101 E-07
4.595 E-07
+.837 E-07
4.52 fIE-07
3.9 f16E-07
$.08+ E-07
3.901 E-07
k.179 E-07
5.+64 E-07
5.730 E-07
6.30GE-0
5.047 E-O 1
3.2.6 $E-07

1.443E-07
1.320 E-07
Z.196E-07
2.703E-07
2.923E-07
2.778 E-07
2.361 E-07
2.140 E-07
2.182 E-07
2.2 f13E-07’
2.334 E-07
2.542E-07

j:; f:g::;
3.028 E-07
2.193 E-07

9.5+7 E-08
9.178 E-08
1.591E-07
2.022E-07
2.187 E-07
1.998E-07
1.747 E-07
1.620E-07
1.615 E-07
1.690 E-07
1.818 E-07
1.942 E-07
2.554 E-07
2 .788E-07
2.368 E-07
1..577E-07

7.404 E-08
7.373 E-08
1.281 E-07
1.598 E-07
1.748 E-07
1.567 E-07
1.451E-07
1.334 E-07
1.335E-07
1.375E-07
1.536 E-07
1.618 E-07
2. 081E-07
2.245E-07
1.918E-07
1.246 E-07

5.162E-08
5.Q95E-08
9.094E-G8
1.080E-07
1.204E-07
1.059E-07
1.070E-07
9.566E-08
9.740E-08
9.678E-08
1.133E-07
1.177E-07
1.469E-07
1.55*E-07
1.336E-07
8.527E-OS.

3.849 E-08
3. 98GE-@8
6.81+ E-08
7.804 E-08
8.801E-08
7.641E-08
G.171E-OG
7.132 E-OE.
7.358E-08
7.132E-08
8.580 E-08
8.839E-08
1.087E-07
1.133E-07
9.735E-08
6.203E-08

3.014 E-08
3.133E-08
5.342E-08
5.946 E-O.S
6.758E-D8
5.815E-08
6.474E-08
5.542 E-08
5.773 E-08
5.496 E-08
6.731 E-08
6.900 E-OS
8.*07E-OG
8 .675E-08
7.429E-08
k.746 E-08

2.446E-08
2.545E-08
+.336 E-08
+.716 E-08
5.390 E-08
+.607 E:0.S
5.290 E-08
+.+57 E-08
4.676E-08
4.391E-OG
5.448 E-08
5.563 E-08
6.739 E-08
6 .897E-OG
5.885 E-08
3.773 E-08

Z.040E-08
2.121 E-08
3.617 E-08
3.856 E-08
4.627 E-08
3.763 E-08
4.+31 E-08
3.6 S2E-Ot
3.885E-08
3.609E-OG
4.523E-08
4.604E-08
5.555 E-08
5.647E-OG
4.801 E-08
3.091 E-08

1.737E-08
1 .806E-08
3.082 E-08
3.228 E-08
3.720 E-08
3.14.5 E-08
3.786 E-08
3. 107E-O8
3.295E-08
3.033 E-08
3.832 E-08
3.891 E-08
$.682 E-08
4.731 E-06
6.009 E-08
2.591 E-08

1.50 fIE-08
1.563 E-08
2.671E-OG
2.754 E-08
3.184 E-08
2.684 E-08
3.287 E-08
2.669 E-O&,
2.841E-OG
2.595 E-08
3.3 D1E-08
3.344 E-08
4.017 E-08
4.038 E-08
3.411E-OB
2.212E-08

AN~~j~l;~ERME CH~$o~SECZH;T~~oCUBED) D;~7~#$E IN HILES
10.000 15.000 . 25.000 30.000 35.000 +0.000 45.000 50.000

1.323E-08
1.373E-08

2.351E-08
2.391 E-08
2.~lE-08
2.329E-OG
2.896 E-08
2.3 8E-08

i2.6 8E-08
2.257 E-08
2. G87E-08
2.921E-08
3.503E-08
3.505 E-08
2.952 E-08
1. 922E-08

8.803E-0~
8.288E-09
1. f132E-08
1.379 E-08
1.612E-08
1.342 E-08
1.761 E-08
1.363 E-08
1.677 E-08
1.308 E-08
1.703E-08
1.716E-OG
2.051 E-08
2.017 E-08
1.679E-08
1.111 E-08

5.537 E-09
5.731 E-09
9.989 E-09
9.244 E-09
1.088 E-08
2..995E-O9
1.225 E-08
9.224 E-09
1.008 E-08
8.786 E-09
1.158 E-08
1.163E-08
1.391E-08
1.350 E-08
1.114E-08
7.452E-09

3.2 GOE-Q9
3.397E-09
6. O1OE-O9
5.268 E-09
6.242E-09
5.118 E-09
7.312E-09
5.300 E-09
5.850 E-09
5.006 E-m
6.694 E-09
6, 685E-09
6.030E-09
7.650E-09
6.232E-09
4.2$5E-09

2.265 E-09
2.34 SE-G9
+.205 E-09
3.559 E-09
4.233 E-09
3.452 E-09
5.075 E-09
3.586 E-09
3.980E-09
3. S73E-09
4.542 E-09
4.518 E-09
5 .463E-09
5.138 E-09
4.146 E-09
Z.863E-09

1.694 E-09
1.759 E-09
3.181 E-09
2.6z1 E-09
3.124 E-09
2.53 GE-09
3.813 E-09
2.642 E-09
2.944 E-09
2.+77 E-09
3.354 E-09
3.326 E-09
4.043 E-09
3.765 E-09
3.016 E-09
Z.105E-09

1.334 E-09
1.387 E-09
2.529 E-09
2.0321 E-09
2.435 E-09
1.971 E-09
3.015 E-09
2.056 E-09
2.298 E-09
1.922E-09
2.614 E-09
2.585E-09
3.158 E-09
2.916E-09
2.322E-09
1.635E-09

1.0 G2E-09
1.127E-09
2.072E-09
1.636 E-09
1.959E-09
1.580E-09
2.459E-09
1.653E-09
1.852E-09
1.541E-09
2.106E-O9
2.078E-D9
2.547E-09
2.333E-09
1.849E-09
1.31 OE-O9

8.989E-10
9.386E-10
1.737 E-09
1.3*9E-09
1.618 E-09
1.301E-09
2.053E-09
1.363E-09
1.531E-09
1.268E-09
1.740E-09
1.713E-09
2.107E-O9
1.918E-09
1.514E-09
1.078E-09

7.625E-10
7.977 E-10
1.485E-09
1.137E-09
1.365E-09
1.094E-09
1.749E-09
1.1+9E-09
1.292E-09
1.067 E-09
1.469E-09
1.443E-09
1.780E-09
1.612E-09
1.267E-09
9.066 E-10

6.563E-10
6 .879E-10
1.288E-09
9.727 E-10
1.170 E-09
9.35 OE-10
1.512E-09
9.836 E-10
I.108E-O9
9.12 OE-10
1.259E-G9
1.235 E-09
1.528E-09
1.376 E-09
1.078E-09
7.745E-10

CH1/Q (SEC/19ETER CUBkG) FOR, EACH SEG14EH7

D1RECTION .5-1
FROM 3~TE

9.680E-08
S5U 9.270 E-08

1.587 E-07
u:: 1.9 E.5E-07

2.156 E-07
UN; 1.980 E-07

1.752 E-07
N~~ 1.608 E-07

1.617 E-07
NNE 1.673E-07

1.807E-07
E~~ 1.931 E-07

1-2 2-3 10-20 20-30 SO-40 +0-50

7.636E-10
7.988E-10
1. G87E-09
1.139E-09
1.368E-09
1.096 E-09
1.751E-G9
1.151 E-09
1.294E-09
1.069E-09
1.$72E-09
1.446 E-09

8.068E-09
8.362E-09
1.644E-08
1.402 E-08
1.637 E-08
1.365 E-08
1.775 E-08
1.382 E-08
1.493 E-08
1.32 E.E-08
1.72* E-08
1.738 E-08

3.3> OE-09
3.$50 E-09
6.092E-09
5.392E-09
6.379E-09
5.239E-09
7.415E-09
5.41 OE-O9
5.959E-09
5.120E-09
6 .824E-09
6.820E-09

1.70 ZE-09
1.767E-09
3.193E-09
2.638 E-09
3.144 E-09
2.555E-09
3.83 DE-09
2.659E-09
2.962E-09
2.494E-09
3.375 E-09
3.348 E-09

1.086E-09
1.130 E-09
2.075E-09
1.662E-09
1.965E-09
1.585E-09
2.663E-09
1.658 E-09
1.857 E-09
1.546 E-09
2.112E-09
2.084E-09

5.077 E-08
5.176 E-08
8.906 E-08
1.062 E-07
1.181E-07
1.041E-07
1,04ZE-07
9.323 E-08
9.+84 E-08
9..351E-O8
1.1 OOE-O7
1.145E-07

3.o1OE-O7I
3.126 E-08
5.332 E-08
5.949 E-08
6.755 E-08
5.819 E-08
6.+53E-08
5.532 E-08
5.757 E-08
5.490E-08
6.711E-08
6 .882E-08

2.041E-08
2.122 E-08
3.619E-08
3.862 E-08
4.433 E-08
3.770 E-08
4.431 E-08
3.68* E-08
3.886 E-08
3.613E-08
4.52+E-08
4.606 E-08

1.506E-08
1.565 E-08
2.674E-08
2.760 E-08
3.190 E-08
2.690 E-08
3.290 E-08
2.673 E-08
z.8+5E-08
2.600 E-08
3.305E-08
3.349 E-06



TABLE E-4, Contd

2.528 E-07 1.+35E-07 8.396E-08
ES:

5.561E-08 4.024E-08
2.750 E-07 1.528E-07 8.673E-08

2.oaoE-08
5.655E-08

8.195E-D9 k.068E-09 2.554E-09 1.7 E13E-09
4.0+6 E-08

2.30.S E-07 1.30 fIE-07 7.426E-08
2.051E-08 7 .833E-09 3.791E-09 2.342E-09 1.615E-09

s::
%.809E-08 3.+18 E-08 1.711E-08 6.395E-09

1.567E-07 8.367 E-08 6.7*6 E-08 S.095 E-08 Z.217 E-08
3. O$OE-09 1.857E-09 1.270E-09

1.1 Z9E-013 4.344E-09 2.119 E-09 1.314E-09 9. 02.5E-1 O

VENT AND BUILDING PARAMETERS:
RELEA3E HEIGHT (METERS) 6;:~0
DIAMETER (METERS)
EXIT VELOCITY (M/SEC ) 0.0

AT THE RELEASE HEIGHT:
VENT RELEA3E NODE WIND SPEED (19ETERS/SEC)

ELEVATED LESS THAN 0.0
MIXED 8E116EEH 0.0 AND 0.0
GROUNDLEVEL ABDVE 0.0

AVERAGE EFFECTIVE STACK ME1GN7 IN METERS FOR

DIRECTION .5-1 1-2 I 2-3
FROM S17E

6:200E+01 6.200E+01
35;

6.200E+01
6.200E+01 6. ZOOE+O1 6.200E+01
6.200E+01 6.200E+01

u::
6.200E+01

6.200E+01 6.200E+01 6.200E+01
6.200E+01 6.200E+01

UNti
6.200E+01

6.200E+01 6.200 E+01 6.200 E+01
6.200E+01 6.200E+01 6.200 E+01

Nflti 6.200E+01 6.200E+01 6.200E+01
6.200E+01 6.200E+01

N#~
6.200E+01

6.200E+01 6.200E+01 6.200E+X1
6.200 E+01 6.200E+01 6.200E+01

EN~ 6. ZOOE+O1 6.200E+01 6.200E+01
6. ZOOE+O1 6.200 E+01 6.200E+01

ESE 6.200 E+01 6.200E+OI 6.200E+01
6.200E+01 6.200E+01 6.200 E+01

S2E 6.200E+01 6.200E+01 6.200 E+01

eEp. HIND HE16N7 (METERS) 62.0
BUILDING HEIGHT (ME7ERS) 0.0
BLDG.MI N.cRS. SEC. AREA [SQ. METERSI 0.0
HEAT EI91SS1ON RATE (CAL/SEC1 0.0

A7 THE MEASURED HIND HE1oHT ( 62.0 METERS):
VENT RELEA3E NODE MIND SPEED (f9ETERS/5EC.l HIND SPEED (f9ETER3/3EC)

STABLE CDND1TIONS UNSTABLWNEUTRAL COND1TIONS
ELEVATED LE3S THAN 0.0 LESS TNAN 0.0
MIXED BETMEEN 0.0 AND 0.0 BETUEEN 0.0
6RDUND LEVEL ABDVE 0.0 ABDVE 0.0

EacN SEGtSENT

3-4

6 .200E+01
6.200 E+l11
6.2 DOE+01
6.2 D0E+01
6.200E+01
6.200E+01
6.200E+01
6.200T+01
6.200E+01
6.200 E+OLI
6.200E+01
6.200E+01
S.200E+01
6.200E+01
6.200E+01
6.200 E+01

6-5

6.200E+o I
6.200 E+01
6.200E+01
6.200 E+oI
6.200E+01
6.200 E+01.
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+o L
6.200E+01
6.20 DE+01
6.200E+01

5-1D

6.200E+OI
6.2006+01
6.200E+01
6.200E+01
6.200E+o I
6.20@E+o1
6.200E+01
6.200E+01
6.20 DE+D1
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01

10-20
1
6.2@0E+Ol
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.20 DE+U1
6.200E+01
6.200 E+01
6. ZOOE+O1
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.20 QE*C11
6. ZOOE+O1
6.200E+01

20-30

6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+OL
6.200E+01
6.200E+01
6.200 E+01
6.200 E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+@1

30-60

6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01

&ND 0.0

60-50

6.200E+Ol
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200 E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01
6.200E+01



● 1 ,0
TABLE E-5

62-Meter Stack Release – Flar Terrain - D/Q

RELATIVE DEPOS1TION PER UNIT AREA [MwII.
DIS]~~;ES

4.769E-10
4.373E-10
7. O56E-10
1.098 E-09
1.203 E-O’9
1.097 E-09
9.171 E-10
8.? O6E-10
8.928E-10
9.931 E-10
1,021 E-09
1.042 E-09
1.346 E-09
1.560 E-09
1.557 E-09
8.532E-10

NKXXXIINII EN*** ****X” I

4.00 4.50
9.855 E-11 8.118E-11
9.063E-11 7.464 E-11
1. G67E-10 1.208E-10
2.291 E-10 1.886E-10
2.506 E-10 2. O63E-10
2.286 E-10 1.882E-10
1.91 OE-10 1.572E-10
1.863E-10 1.534E-10
1.861E-10 1.532E-10
2. O77E-10 1.71 OE-10
2.141 E-10 1.762E-10
2.182 E-10 1.796 E-10
2.815E-10 2.318E-10
3.276 E-10 2.697 E-10
3.283 E-10 z.702 E-10
1.778E-10 1.464 E-10

0.50
2.437 E-09
2.183E-09
3.+14 E-09
5.164E-09
5.735E-09
5.2$3E-09
4.392E-09
4.085 E-09
$.238 E-09
4.568 E-09
4.605E-09
4.742E-09
6.177 E-09
6.872 E-09
6.618 E-09
+.058E-09

5.00
6.819E-11
6.270E-11
1.O15E-10
1,584ETIO
1.733E-10
1.580E-10
1.32OE-10
1.288E-10
1.287E-10
1.+36E-10
1.479E-10
1.508E-10
1.946E-10
2.26$E-1O
2.268E-10
1.229E-10

7.50
3.466 E-11
3.183 E-11
5.144E-11
8.019E-11
8.777 E-11
8.007 E-11
6.690 E-11
6.513E-13
6.516 E-11
7.261 E-11
7.475E-11
7.622 E-11
9.840 E-11
1.1~3 E-10
1.1 G3E-10
6.226 E-11

10.00
2.186 E-11
2.003E-11
3.227 E-11
5.018 E-11
5.499 E-11
5.017 E-11
4.193E-11
4.066E-11
4.081 E-11
+.535 E-11
+.660E-11
4.756 E-11
6.144E-11
7.111 E-11
7.092 E-11
3.900 E-11

15.00
1.179 E-11
1.076E-11
1.726 E-11
2.670 E-11
2.933E-11
2.677E-11
2.238 E-11
2.155 E-13
2.175 E-11
2.+04 E-11
2.$64 E-11
2.51.2 E-11
3.257 E-11
3.7 f15E-11
3.714 E-11
2.079E-11

D1~:~~$ES

7.776 E-12
7.080 E-12
1.132E-11
1.7+~E-11
1.918E-11
1.751 E-11
1.+67 E-11
1.40 fIE-11
1.423E-11
1.567 E-11
1.603 E-11
1.640 E-11
2.122 E-11
2.429E-11
2.399E-11
1.359E-11

IN MILES
25.00

5.701 E-12
5,186 E-12
8.283 E-12
1.267 E-11
1.396 E-11
1.273E-11
1.072E-11
1.020E-11
1.037E-31
1.137 E-11

.l.165E-11
1.190 E-11
1.541E-11
1.755E-11
1.726 E-11
9.883E-12

33.00
4.477E-12
4.073E-12
6.511 E-12
9.867E-12
1.088 E-13
9.908 E-12
8.41~E-12
7.942E-12
8,099E-12
8.848E-12
9.083 E-12
9.277 E-12
1.200 E-11
1.359E-11
1.330 E-11
7.693 E-12

35.00
3.645E-12
3.321 E-12
5.32 fIE-12
7.97 fIE-12
8..3 OOE-12
7.996E-12
6.872E-12
6.429 -12

E6.575 -12
7.151 E-12
7.376 E-12
7.519 E-12
9.706 E-12
1.094E-11
1.065E-11
6.211 E-12

40.00
3.075E-12
2.807E-12
4.515E-12
6.677 E-12
7,375E-12
6.684 E-12
5.821 E-12
5.396 E;12
5.533 EJ12
5.991 E-12
6.214 E-12
6.320 E-12
8,1+1 E-12
9.123E-12
8.836 E-12
5.195 E-12

65.00
2.627 E-12
2.40+ E-12
3.881 E-12
5.670 E-12
6.266E-12
5. b65E-12
4.998 E-12
+.594 E-12
4.722E-12
5.091E-12
5.312E-12
5.389E-12
6.927 E-12
7.725 E-12
7. I147E-12
4.$06 E-12

50.00
2.278E-12
2.091E-12
3.392E-12
4.887 E-12
5.~04 E-12
fI.870E-12
fI.365E-12
3.975E-12
4.093 E-12
4.395 E-12
+.619 E-12
4.672E-12
5.989E-12
6.64 fIE-12
6.373E-12
3.791 E-12

c
z
c-)

BY DOWNkllND

5-30

SECTORS X*. X*** X* UXNX*NX*NX*KX**

30-<0 40-5010-20

1:224 E-11
1.118E-11
1.796 E-11
2.780 E-11
3.052E-11
2.785E-11
2.330 E-11
2.2 ft6E-11
2,266 E-11
2.506 E-11
2.569 E-11
2.625E-11
3.394 E-11
3,908 E-11
3.880E-11
2.164 E-11

20-30

5.765E-12
5.2 f16E-12
8.384 E-12
1.282E-11
1.412 E-11
1.288E-11
1. D85E-11
1.032E-11
1.0$9E-11
1.151E-11
1.179E-11
1.205E-11
1.559E-11
1.776 E-11
1.7 f17E-11
9.996E-12

3.642E-11
3.3$4E-11
5.404 E-11
8.423E-11
9.220E-11
8.+ll E-11
7.028 E-11
b.840E-11
6.845E-11
7.626 E-11
7.851 E-11
8.005E-11
1. O33E-10
1.2 OOE-10
1.2 OOE-10
6.541 E-11

3.666 E-12
3.340 E-12
5.355 E-12
8.021 E-32
8.852E-12
8.0~3E-12
6..912E-12
6.468E-12
6.614E-12
7.196E-12
7.421E-12
7.565E-12
9.764E-12
1.1 OOE-11
1.072E-13
6.248E-12

2.631 E-12
2.$07 E-12
3.888 E-12
5.678E-12
6.275 E-12
5.673E-12
5.008 E-12, ‘
4.602 E-12
4.729E-12
5.1 OOE-12
5.323E-12
5.399E-12
6.939E-12
7.739 E-12
7.461E-12
4.412 E-12

1.235E-10
1.136 E-10
1.839 E-10
2.87 OE-10
3,139E-10
2.864 E-10
2.393 E-10
2.334 E-10
2.331 E-10
2.602 E-10
2.682 E-10
2.733E-10
3.527E-10
$.104 E-1O
6.113E-10
2.228E-10

2..152E-11
7.496 E-11
1.213E-30
1.894E-10
2. O72E-10
1.89OE-10
1.579E-10
1.54 OE-10
1.53? E-10
1.717 E-10
1.77 OE-10
1 ,804E-10
2.327 E-10
2.708E-10
2.714E-10
1.47 OE-10

I
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‘c;
f...9 TABLE E-6

%

Ground-Level Release

y

“~

,/
t> ,, xIQ - No Decay, Undepleted

/,
\,

4N~~$:o~VERAGE CH~$5:S~C/M;!~;oCUBED) D1;!4~$E IN ~!;;;
‘:<>. 0.750 1.000 2.500 3.000 3.500 +.000 +. SOD

3.38 DE-06
3.570E-06
6.803 E-06
5.794 E-06
6.701E-06
5.639E-06
7.657 E-06
5.389 E-06
5.765 E-06
5.208E-06
6.590E-06
6.616 E-06
8.596E-06
8.183E-06
6.6.3 $E-06
4.536 E-06

9.23BE-07
9.892E-07
1.908 E-06
1.606E-D6
1.864 E-0
1.568 E-o t
Z.150 E-06
1.+98E-06
1.60? E-06
1.44*E-06
1 .8*8E-06
1.851E-06
2.396 E-06
2. Z62E-06
1.850 E-06
1.2 G7E-06

4.~OIE-07
6.738 E-07
9.163 E-07
7.701E-07
.3.953E-07
7.394E-07
1.035E-06
7.204 E-07
7.755E-07
6.938 E-07
8.926E-07
8.931 E-07
1.152E-06
1. O.35E-06
s.88.2 E-07
5.963 E-07

2.665 E-07
2.878E-07
5.582E-07
6.658 E-07
5.422E-07
4.466 E-07
6.311E-07
4.372 E-07
fI.70.9 E-07
+.203 E-!37
5.427 E-07
5.~22E-07
6.993 E-07
6.569E-07
S.381E-07
3.601E-07

1.368E-07
1.681 E-07
2.878E-07
2.362 E-07
2.757 E-07
2.265 E-07
3.256 E-07
2.235E-07
2.609E-07
2.l+OE-E17
2.780 E-07
2.768 E-07
3.574 E-07
3.339E-07
2.732 E-07
&.828 E-07

6.658E-08
9.389E-08
1.828E-07
1.f177E-07
1.729E-07
1!618E-07
2.068E-07
1.+07E-07
1.519E-07
1.344E-07
1.753E-07
1.762E-07
Z.251E-07
2.092E-07
1.71OE-O7
1.145E-07

6.115E-08
6.663E-08
1.296E-07
1.033E-07
1.212 E-07
9.923E708
1.~66 E-07
9.891 E-08
1.069E-07
9.+22E-08
1.234E-07
1.224E-07
1.584E-07
1.+65E-07
1.195 E-07
8.012 E-08

4.623E-08
5.029E-08
9.831 E-08
7.7 f16E-08
9.106E-O8
7.442E-08
l.lll E-07
7.445E-08
8.061E-08
7.077E-08
9.304E-08
9.209E-08
1.193E-07
1.099E-D7
8.956E-08
6. O1OE-O8

3.659 E-08
3. 986E-08
7.804E-08
6.086 E-08
7.166 E-08
5.850 E-L78
8.815 E-OS
5.870 E-08
6.363E-08
5.570 E-08
7.3++E-08
7 .258E-08
9.41+E-08
B.6$2 E-08

17.032 E-08
+.725E-08

2.995E-08
3.26 SE-08
6. f103E-08
+.9 fi7E-08
5.834E-08
6.758 E-08
7.227E-08
+.787 E-08
5.19+ E-08
+.53$E-08
5.9?3 E-08
5.916E-08
7.681 E-08
7.029E-D8
5.712 E-08
3.8$3E-08

2.513E-08
2.7+2E-08
5.385E-08
+.126E-08
$.872E-08
3.970E-08
6.075E-88
*.003E-OS
4.348E-08
3.787E-08
5.016E-08
6.9+6E-08
6.428E-08
5.865E-08
*.761E-08
3.207E-OE

2.153E-08
2.351 E-08
+.622 E-08
3,517 E-08
+.157 E-08
3.386 E-08
5.211 E-08
3.+19 E-08
3.717 E-08
3.230 E-08
4.286 E-08
4.224 E-08
5. f194E-08
5.000 E-08
6.055E-08
2.735E-08

1.203E-08
1.316 E-08
2.598E-08
1.92+E-08
2.2.94 E-08
1 ..560E-oa
2.919E-08
1.883 E-0.3
2.057 E-08
1.772E-08
2.36 fIE-08
2.327 E-08
3.035 E-08
2.739E-08
2.211E-D8
1.501 E-OE.

8.024E-09
8.784E-09
1.7+ OE-08
1.26+ E-08
1.50 GE-08
1..?z5E-O8
1.9 G?E-08
1.2 f12E-08
1.361E-08
1.166E-06
1.561 E-08
1.535E-08
2.007 E-08
1.799 E-08
1.648E-08
9.883E-09

+.596E-09
5.035E-09
1.002E-08
7.099E-09
8.479E-09
6.911E-09
1.117 E-08
7.002E-09
7.706 E-09
6.555E-09
8.805 E-09
8.647 E-09
1.137E-D8
1. O1OE-O8
8.087E-D9
5.568E-09

3.136E-09
3.434E-09
6.851E-09
4.797 E-09
5.733 E-09
4.679E-09
7.606 E-09
.3.72 +E-09
5.2 D.9E-09
~.+21E-09
5.936E-09
5.826 E-09
7.698E-09
6.81 OE-O9
5.429E-09
3.769 E-09

2.339E-09
Z.560E-09
5.118E-09
3.551 E-09
+.246 E-09
3.470E-09
5.662E-09
3.492 E-09
3.856 E-09
3.267E-D9
4.385E-09
4.299E-09
5.708 E-09
5.032E-09
3.999E-09
2.793E-09

1.8+4 E-09
2.017 E-09
4.041E-09
2.783E-09
3.329E-09
2. 723E-09
4.458 E-09
2.734 E-09
3.020 E-09
2.557 E-09
3.+30 E-09
3.361 E-09
4..380 E-09
3.937 E-09
3.121E-09
2.191E-09

1.51 OE-O9
1.652E-09
3.313 E-09
2.268 E-09
2.713 E-O
2.222 E-O?
3.646E-09
2.225E-09
2.660E-G9
2.081E-09
2.790E-09
2. 732E-09
3.65+E-09
3.205E-09
2.535E-09
1.788E-09

1.272 E-09
1.390E-09
2.792 E-09
1.902E-09
2.275E-09
2 .865E-09
3.066 E-09
1.864E-09
2.061E-09
1.743E-09
2.336 E-09
2.2.36E-09
3.067 E-09
2. 68+E-09
2. I19E-09
1.500E-09

1.093E-09
1.195E-09
2.603E-09
1.629E-09
1.949E-09
1.600E-09
2.633E-09
1.595E-09
1.765E-09
1.492E-09
1.998E-09
1.955E-09
2.629E-09
2.297 E-09
1.81 OE-O9
1.286E-09

9.357E-10
1.064 E-09
2.102E-O9
1.+20E-09
1.699 E-09
1.395E-09
2.300 E-09
1.389 E-09
1.537E-09
1.299E-09
1.738E-09
1.700E-09
Z.292E-09
2.000E-09
1.574E-09
1.121E-09

CH1/Q (SEC/METER CUBED) FDR EACN SEGMENT

2-3
sEGfiEKr 80u~~4R1E5 rM MILE8

3-.3 5-10DIRECTIGN
FROM 31TE

55:

u::

Ullti

N~;

Ntl~

ENE

.5-1 1-2 10-20 20-30 30-40 40-50

6.705E-07
5.057 E-!77
9.776 E-07
8.207 E-07
9.536 E-07
7.890 E-07
1.103 E-06
7.672E-07
8.254E-07
7.390E-07
9.494 E-07
9.499 E-07

1.433E-07
1.551 E-07
3.013 E-07
2.479 E-07
2.893 E-07
2.378 E-07
3.$07 E-07
2.342E-07
2.524 E-07
2.245 -07

E2;912 -07
2.902E-07

6.196E-08
6.730 E-08
1.313E-07
1.048E-07
1.230 E-07
1.007 E-07
1.484 E-07
1.003E-07
1.084 E-07
9.554 E-08
1.251E-07
1.261E-07

3.681E-08
+.009E-08
7.850 E-08
6.127 E-o.3
7.213 E-08
5.889E-08
8.866 E-08
5. 907E-08
6.403 E-08
5.606 E-08
7.389 E-08
7.30 fIE-08

2.522 E-08
2.752 E-08
5.404E-08
4.144E-08
+.892 E-08
3.987 E-08
6.096E-08
4.019 E-08
4.365 E-08
3.802 E-08
5.035E-08
4.966E-D8

1.236E-08
1. S51E-08
2.666 E-08
1.98 fIE-08
2.354E-08
1.917 E-08
2.997 E-08
1.939E-08
2.117 E-08
1.827 E-08
2.434E-08
2.397 E-08

+.709E-09
5.156E-09
1.025E-08
7.307E-09
8.718E-09
7.106E-09
1.144E-08
7.193E-09
7.908E-09
6.741E-09
9.042 E-09
8.882E-09

1.515E-09
1.656E-09
3.322E-09
2.276E-09
2.722E-09
2.229E-09
3.657E-09
2.233 E-09
2.468E-09
2.089E-09
2.800E-09
2.742E-09

1.095 E-09
1.197 E-09
2.407E-09
1.632 E-09
1.953E-09
1.603E-09
2.638E-09
1.598E-09
1.769E-09
1.495E-09
2.002E-09
1.959E-09

2. 353E-09
2.576 E-09
5.1+9E-09
3.576 E-09
4.276E-G9
3.494E-D9
5.699E-09
3.517 E-09
3.881E-09
3.291E-09
4.~17E-U9
4.330E-09

I
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TABLE E-7

,

k
Ground-Level Release

x/Q - 2.26 Day Decay, Undepleted

)
AN~;$~o~VERAGE CH1/Q (SEC/M$~$~02UBED) DI~T~#;E IN MILES

>
~.250 0.750 i.000 . 2.000 2.500 3.000 3.500 6.000 6.500

S.377 E-06
3.567 E-06
6.7,98 E-06
5.790 E-06
6.6?7 E-06
5.635E-06
7.651E-06
5.385 E-06
5.760 E-06
5.20$ E-06
6.585E-D6
6.609E-06
8.589E-06
8.177 E-06
6.679E-06
6.530 E-06

9.223E-07
9.876 E-07
1.905E-06
1.604 E-06
1.861E-06
1.556E-06
2.147E-06
1.+95E-06
1.607 E-06

.l.442E-06
1.845E-06
1.848E-06
2.392 E-06
2.259E-06
1.847 E-06
1.245E-06

~ +.390E-07
4.726 E-07
9.142 E-07
7.686 E-07
8.934E-07
7.378E-07
1.033E-06
7.189 E-07
7.736E-07
6.924E-07
8.908 E-07
8.911E-07
1. I+9E-06
1.083E-06
8.871i E-07
5.9%9E-07

2.657 E-07
2.869 E-07
5.565 E-07
4.646 E-07
5.408 E-07
4.453E-07
6. Z92E-07
4.360E-07
+.693 E-07
4.192E-07
5.412E-07
5.406E-07
6.970E-07
6.550E-07
5.367 E-07
3. S91E-07

1.362E-07
1.47*E-07
2.865E-07
2.352E-07
2.7 f16E-07
2.256 E-07
3.241 E-07
2.225E-07
2.398E-07
2.132E-07
2.769E-07
2.756 E-07
3.557E-07
3.325E-D7
2.721 E-07
1.82 DE-07

8.603E-08
9.329 E-08
1.817E-07
1.470E-07
1.720E-07
I.41OE-O7
2.056E-07
1.399E-07
1.51 OE-O7
1.336 E-07
1.746E-07
1.732E-07
Z.237E-07
2.080E-07
1.701E-07
1.138 E-07

6.067 E-08
6. S90E-08
1.2 E.6E-07
1.027 E-07
1.204E-07
9.854 E-08
1..755E-O7
9.823 E-08
1.061E-07
9.358 E-08
1.226 E-07
1.215E-07
1.571E-07
1.+55E-07
1.188E-07
7.953E-08

‘6.579E-08
6.981E-08
9.742 E-08
7.686 E-08
9. 032E-08
7.380 E-08
1.101E-o7
7.384E-08
7.986E-08
7.019 E-08
9.230 E-08
9.129E-08
1.182 E-07
1.090 E-07
8 .885E-08
5.957 E-08

3.619E-08
3.942E-08
7.722E-08
6.031 E-OS
7.099E-08
5.793E-08
8.722 E-08
5.814 E-08
6.294E-OG
5.517 E-08
7.276E-08
7.185 E-08
9. 308E-08
8.556 E-08
6.967 E-08
6.677 E-08

2.957E-08
3.224E-08
6 ,326E-08
+.896 E-08
5.771 E-08
$.705E-08
7.l~lE-08
4.73+ E-08
5.130E-08
4.485E-08
5.930 E-08
5.868E-OG
7.583 E-08
6.949E-08
5.652E-08
3.798 E-08

2.478E-08
2.703E-08
5.313 E-08
+.07aE-08
6.813E-08
3.920 E-08
5.993E-08
3.954 E-08
+.287 E-08
3.740 E-08
6.957E-08
*.882 E-08
6.336E-08
5.790 E-08
+.7 D5E-08
3.165 E-08

2. 12 UE-U8
2.314 E-08
$.5 S3E-08
3.471 E-08
+.101E-O8
3.339 E-08
5.133 E-08
3.372 E-08
3.660 E-08
3.186 E-o.5
4.230E-@8
+.163E-08
5.406 E-08
4.929E.08
4.001 E-08
2.69 SE-O.S

1. 175 E-O.S
1.28 SE-08
2.5+ OE-D8
1.887 E-08
2.238 E-08
1.821 E-O.5
2.854 E-08
1.844E-08
2.0 9E-08

$1.7 6E-08
2.318 E-08
2.277 E-08
2.962 E-08
2.681E-08
2.167 E-O.2
1.46 GE-OG

7.774E-09
8.51 OE-O9
1.689E-08
1.231E-08
1.464E-08
1.191E-08
1.891E-08
1. Z08E-08
1.320E-08
1. 134 E-O.5
1.520E-08
1.+91E-OS
1.943E-08
1.749E-08
1.410E-08
9. S93E-09

4. 383E-09
k.802 E-09
9.581 E-09
6.829E-D9
8.139E-09
6.623E-09
1.067E-08
6.717 E-09
7.352E-09
6.2a9E-09
8.462E-09
8. Z77E-09
1.0.92 E-08
9.677E-09
7.763E-09
S.325E-09

2. 943E-09
3.223 E-09
6.457E-09
+.556 E-09
5.~28 E-09
6.620E-09
7.159E-09
+.469E-09
6 .E.92E-09
4.183E-O?
5.629 E-09
5.+94E-09
7.208E-09
6.430E-09
5.140 E-09
3.5 SOE-09

2.360E-09
2.365 E-09
6.754 E-09
3.329 E-09
3.965E-09
3.230E-09
5.249E-09

.3.258 E-09
3.564E-09
3. 069E-09
4.103E-O9
3.996 E-09
5.257 E-09
4.683E-09
3.733E-09
2. S91E-09

1.676E-09
1.835E-09
3.699E-09
2.575E-09
3.066 E-09
2.+99 E-09
4.07@E-09
2.515E-09
2.749E-09
2.353E-09
3.166 E-09
3.079 E-09
$.0 S7E-09
3.612E-09
2. 73E-09

$2. 02E-09

1.351E-09
1.479E-09
2.989E-09
2.072E-09
2.46 SE-09
2. O1OE-O9
3.279 E-09
2.019E-09
Z.205E-09
3.889 E-09
2.542E-09
2.467E-09
3.255E-09
2.898 E-09
2.301E-09
1.609E-09

1.139E-09
1.225E-09
2.483E-09
1.715E-09
2.039 E-09
1.662E-09
2.717 E-09
1.667E-09
1.820E-09
1.560E-09
2.099E-09
2.03+E-09
2.687 E-09
2.392 E-09
1.897 E-09
1.330E-09

9.$73E-10
1.037E-09
2.106 E-09
1.+50E-09
1.723E-09
1.605E-09
2.298 E-09
1.408E-B9
1.534E-09
1.317E-D9
1.772E-09
3.715E-09
2.266E-09
2.018E-09
1.598E-09
1.123E-09

8.1+9E-10
8.924E-10
1.816E-09
1.2 ft8E-09
1.481E-09
1.208E-09
1.977E-09
1.208E-09
1.316E-09
1.131 E-09
1.521E-09
1.+70E-09
1.9+3E-09
1.732 E-09
1.370E-09
9.643E-10

CH1/Q [SEC/UE7ER CUEIEO))

D1REC71ON .s-1
FROM S~TE

+.694 E-07
Ssu 5.065 E-07

9.755 E-07
u:: 8.191E-07

9.518E-07
UN: 7.874E-07

1. IOIE-06
N~# 7.6 S7E-07

8.235E-07
HNE 7.375 E-07

9.476 E-07
E;~ 9.479E-07

FOR EACH

1-2

1.+27E-07
1.544E-07
2.999 E-07
2.470E-07
2. GG2E-07
2.368 E-07
3.392 E-07
2.332E-07
2.513E-07
2. Z36E-07
2.901E-07
2.890E-07

2-3

6.148E-08
6.677E-D8
1.303 E-07
1.042E-07
1.221E-07
9.997 E-08
1.476 E-07
9.9 S9E-08
1.076 E-07
9.490 E-OE.
1.243E-07
1.232E-07

3.641E-08
3.965E-08
7.768 E-08
6.072E-08
7.165E-08
5..332E-O8
8. 77+ E-011
5.851E-08
6.334E-08
5.553E-08
7.322 E-08
7.231E-08

2.6 G7E-08
2.713E-08
5.332E-08
*.096 E-08
Ii.833E-08
3.937 E-08
6.015E-08
3.969E-08
+.30 fIE-OS
3.756 E-08
6.976 E-08
6.902 E-08

1.20GEL08
1.321 E-08
Z.609 E-08
1.9*8 E-08
2.30 GE-OG
1.879E-08
2. 932E-08
1.901E-08
2.070E-08
1.791E-08
2.388 E-08
2.3+7 E-08

10-20

+.697E-09
4.925 E-09
9.816 E-09
7.038E-09
8.379E-09
6.819E-09
1.094 E-08
6.910E-09
7.55?E-Q9
6.477 E-09
8.701E-09
8. S16E-09

20-30

2.175E-09
2.382E-09
~.786 E-09
S.355 E-09
3. 996E-09
3.255E-09
S.287E-09
3.283 E-09
3.592 E-09
3.073 E-09
k.135E-09
4.028 E-09

30-+0

3.355E-09
1.48$E-09
2.999E-09
2.080E-09
2.+75E-09
2.017E-09
3.291 E-09
2.027E-09
2.214 E-09
1.896E-09
2. SS2E-09
2.+77 E-09

60-50

9.491E-10
1.039E-09
2.11 OE-O9
1.454E-09
1.727 E-09
1.~D8E-09
2.303E-09
1.511E-09
1.538E-09
1.320E-09
1.776E-09
1.719E-09
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TABLE E-8 ..
,

Ground-Level Release

XIQ - 8.0 Day Decay; Depleted

AN~~$:o#VERAGE CH;~~5$SEC/M;;; ~oCUBED)
0.750 2.500 3.000 3.500 +.000 4.500

= ..?. . . . . ..-...- ----------------------- --------------------- . . . . .3.198 E-06 8.632 E-07 ?.919 E-07 2.331 E-07 1.161 E-07 7.156 E-08 4.9+2 E-08 3.662 E-08 2.847 E-08 2.291 E-08 1.892 E-08
,.,, aE-u*
6.*37E-06
5.682 E-06
6.341E-06
5.336 E-06
7.245E-06
5.099E-06
5.455 E-176
*.928 E-06
6.235E-06
6.259 E-06
8.134E-06
7.743E-06
6.325 E-06
+.290E-06

7.”.,,-”,
1.74 ZE-06
1.466 E-06
1.702 E-06
1.413E-06
1.963 E-06
1.367 E-06
1.469 E-06
1.318 E-06
1.687E-06
1.689E-06
2.187 E-06
2.06 E-06

i1.68 E-06
1.138 E-06

*. ZL7C-”,
8.160 E-07
6 .859E-07
7.973 E-07
6.5s5 E-07
9.221 E-07
6.+16E-07
6.906E-07
6.179E-07
7.950E-07
7.953E-07
1.026 E-06
9.665E-07
7.916 E-07
5.31 OE-O7

..,, /.-,,
4. E.82E-07
fI.074E-07
+.7~3E-07
3.906 E-07
5.520 E-07
3.82$E-07
4.117E-07
3.676E-07
4.7+7 E-07
+.7+2 E-07
6.115E-07
5.765E-07
4.707 E-07
3.150E-07

,.,,,,-”,
a.**lE-07
2.003E-07
2.339 E-07
1.922E-07
2.761 E-07
1.896 E-07
2.043E-07
1.816E-07
2.358 E-07
2.348 E-07
3.031E-07
2 ..S32E-07
2.318 E-07
1.550E-07

,.,5LE-”C,
1. S1l E-07
1.222E-07
1.$30E-07
1.172E-07
1.710 E-O7
1.163E-07
1.256 E-07
1.lllE-07
1.$50 E-07
l.%+o E-07
1.861 E-07
1.730E-07
1.$13E-07
9.*61E-08

... t.Y,-ua
1.048 E-07
8.356 E-08
9.802 E-08
8.023 E-08
1.165E-07
7.996 E-08
8.646 E-08
7.617E-08
9.981E-08
9.894E-08
1.280 E-117
1.18+E-07
9.666 E-OE.
6.+77E-08

3. Y.9t-ua
7.789E-08
6.l+OE-08
7.216 E-08
5.897 E-08
8.802 E-08
5.900 E-08
6.386E-08
5.608 E-08
7 .37+E-08
7 .297E-08
9.$51 E-08
8.71 OE-O8
7.098 E-08
+.762 E-08

,. .””=-”.
6.072E-08
4.7 S7E-08
5.577 E-08
4.552E-08
6 .8 S8E-08
+.568 E-06
4.930 E-08
4.335 E-08
5.715E-06
5.6+7 E-08
7.322E-08
6.725 E-08
5.$73 E-06
3.676 E-08

..,, /,-”.
6.898E-08
3.787E-08
4.+6+ E-08
3.661E-08
5.529E-08
3.663 E-08
3.973 E-08
3.570 E-08
+.587 E-08
4.521 E-08
5.875E-08
5.378E-08
4.372 E-017
2.9+1E-08

..”.>.-”6
4.056 E-08
3.109E-O8
3,671 E-08
2.991E-08
6.575E-08
3.016 E-O.9
3.274E-08
2. S53E-08
3.780E-08
3.7 Z6E-08
+.840 E-08
4.$18E-08
3.588E-08
2.~16E-08

1.598E-08
1.7f15E+08
3.431 E-08
2.612 E-08
3.087 E-08
2.514 E-08
3.868E-08
2.53.3 E-08
2.759E-08
2.399 E-08
3.183E-08
3.135E-08
*.076 E-08
3.712E-08

, 3. 011 E-08
2. OSIE-08

8.425E-09
9.21 ftE-09
1.820E-08
1.349E-08
1.601E-08
1.303 E-08
2. 045E-08
1.320 E-08
1.+41 E-08
1.242E-08
1.65 E.E-08
1.631E-08
2.125E-08
1. V19E-08
1.550 E-08
1.052E-08

5.342 E-09
5.849E-09
1.159E-08
8.428E-09
1.003E-08
8.166 E-09
1.298E-08
8.279E-09
9.066 E-09
7.713E-09
1.041E-D8
1.023 E-O.9
1.336 E-08
1.199E-08
9.655E-09
6.584E-09

cN1/Q [SEC/METER CUBED) FOR EIICN 5E6HENT

D1RECTION .5-1
FROM SITE

+.216E-07
SS; 4.532E-07

8.761 E-07
N:ti 7.355E-07

8.547E-07
~N~ 7.071E-D7

9.889E-07
N[; 6.876 E-07

7.396E-07
NNE 6.623E-07

8.508E-07
E;: 8.512E-07

1-2

1.223E-07
1.323E-07
2.570 E-07
2.116 E-07
2. f169E-07
2.030E-07
2. 907E-07
1.999E-07
Z.156E-07
1.?16 E-07
2.485 E-07
2.476 E-07

2-3

5.021 E-08
5..353E-O8
1.06 fIE-07
8.+99E-08
9.967 E-08
8.159 E-08
1.203E-07
8. 127E-08
8.7 E.4E-08
7.7*5E-08
1.014 E-07
1.006 E-07

2.820 E-09
3.089 E-09
6.150E-09
4.366E-09
5.211E-09
4.2~6E-09
6 .857E-OV
4.303E-09
4.728 E-09
4.028E-D9
5.416 E-09
5.311 E-09
6.969E-09
6.20 SE-09
4.971E-09
3.419E-09

1.799E-09
1.970 E-09
3.934E-09
2.761E-09
3.297 E-09
2.689E-09
ft.366E-09
2.716 E-09
2.988E-09
2.541 E-09
3.+15E-09
3.345 E-09
+.412E-09
3.913 E-09
3.12 ZE-09
2.164E-09

1.265E-09
1.385E-09
2.773E-09
1.929E-09
2.30 fIE-09
1.881 E-09
3.066 E-09
1.89$ E-09
2.086 E-09
1.773E-09
2.3.31 E-09
2.330 E-09
3.085E-09
2.728E-09
2.170E-09
1.513E-09

9.663 E-10
1.036 E-09
2.078E-09
1.436 E-09
1.,715E-09
1.~OIE-09
2.291E-09
1.+08E-09
1.550E-09
1.317 E-09
1.768E-09
1.729E-09
2.297 E-09
2.026 E-09
1.608 E-09
1.126E-09

7.38+E-10
8. O79E-10
1.62+E-09
1.116E-09
1.333E-09
1.090E-09
1.786E-09
1.093E-09
1.204E-09
1.022E-09
1.372 E-C19
1.3$ OE-09
1.785E-09
1.572E-09
1.245E-09
8.756E-10

5EG19ENT
3-4

2.i76.5 E-08
3.123E-08
6.115E-08
+.776E-08
5.621E-08
+.589E-@8
6. 907E-os
fI.60fIE-08
4.?88 E-08
4.369 E-08
5.759E-08
5.692E-08

BoUllf;RIES

1.901E-08
2.07 fIE-08
+.07 GE-08
3.126 E-08
3.690 E-08
3.007 E-08
4.596 E-08
3.031E-08
3.290E-08
2.868 E-08
3.798 E-08
3.74GE-08

IN lll\;3

8.73+E-09
9.548 E-09
1.88+E-08
1.405E-08
1.665 E-08
1.356E-08
2.118 E-08
1.372 E-08
1.$96E-08
1.293E-OS
1.723E-OS
1. E.95E-08

10-20

2.926E-09
3.205 E-09
6.374E-09
+.555E-09
5.431 E-09
+. C125E-09
7. 111 E-09
+.+81 E-09
6.918 E-09
+.2c IoE-09
5.635E-09
5.530E-09

S.9+$E-1O
6.501 E-10
1.3 Q9E-09
8.951E-10
1.069E-09
8.751 E-10
1.436E-09
8.733 E-10
9.6+4E-10
8.188 E-10
1.098E-09
1.072E-09
1.432E-09
1.259E-09
9.952 E-10
7. G26E-10

20-30

1.280E-09
1.+ OIE-09
2.805E-09
1.953E-09
2.333 E-09
1.905 E-09
3. 103E-O9
1.919 E-09
2.112E-09
1.795E-09
2.+ll E-09
2.360E-09

+.899E-10
5.357 E-10
1.080E-09
7.357E-10
8.785E-10
7.196E-10
1.182E-09
7.185E-10
7.916E-10
6.721E-10
9. O12E-10
8.79 OE-10
1.176E-09
1.033E-09
8.155E-10
S.774E-10

30-+0

7.+29E-10
8.128 E-10
1.634 E-09
1.123E-09
1.3*1 E-09
1.097E-U9
1.797E-09
1.1 OOE-O9
1.212E-09
1.029E-09
1.381E-OV
1.3+9E-OV

4.113E-10
6.~97 E-10
9.080 E-10
6.163E-10
7.35 GE-10
6. O31E-10
9.921E-10
6. O12E-10
6.623E-10
5.623E-10
7.537 E-10
7.346 E-10
9.848 E-10
E..6+5E-IO
6.812E-10
k.837 E-10

+0-50

+.918E-10
5.378E-10
1.08+E-09
7.387 E-10
8.821 E-10
7 .225E-10
1.187E-09
7.215E-10
7.949 E-10
6.769E-10
V. O5OE-10
8.827 E-10

c

I ●
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ThLE E-9

Ground-Level Release - D/Q

1*** ****M*”,*”,*.****
D1RECTION
FROM SITE 0.25

1.773E-08
5s; 1.703E-08

2.9~2E-08
w:: 3.807 E-08

4.188E-08
MN; 3.656 E-08

3.776 E-08
Ml: 3.257 E-O.2

3.339E-08
3.521E-08
3.996E-08
3.9 6E-08

$$.8 3E-08
5.300E-08
4.976 E-08
2.880E-08

RELATIVE DEPO51TION PER UNIT AREA (MMN-
D15TANCE5

1.50
9.426 E-10
9.051 E-10
1.564E-09
2.023E-09
2.226 E-09
1.943E-09
2.007 E-09
1.731E-09
1.775E-09
1.871 E-09
2.12~E-09
2.081E-09
2.590 E-09
2.817E-09
2.6 f15E-09
1.531 E-09

.2) AT FIXED POINTS BY DOWNWINDSECTORS
IN :::;3

5.717 E-10
5.489E-10
9.485 E-10
1.227 E-09
1.350 E-09
1.178E-09
1.217 E-09
1.05 DE-09
1.076 E-09
1.135 E-09
1.288E-09
1.262 E-09
1.571 E-09
1.709E-09
1.60* E-09
9.283 E-10

3.50
2.13 I3E-10
2. O45E-10
3.533E-10
+.572E-10
5. O29E-10
4.39 OE-10
$.535E-1O
3.911 E-10
4. O1OE-10
+.228E-10
~.797 E-10
G.702 E-10
5.852 E-10
6.365E-10
5.975E-10
3.458 E-10

0.50
5.997 E-09
5.758E-09
9.949E-09
1.287 E-08
1.416 E-08
1.236 E-08
1.277E-08
1.101 E-O8
1.129E-08
1.191 E-08
1.351E-08
1.324 E-08
1.6 G8E-08
1.792 E-08
1.683 E-08
9.738 E-09

2.50
3.865 E-10
3.711 E-10
6. ft13E-10
8.297 E-10
9.127 E-10
7.967 E-10
8.231E-10
7. O98E-10
7.278E-10
7.673E-10
8.710 E-10
8.534E-10
1.062E-09
1.155 E-09
1.086E-09
6.276E-10

3.00
2.801E-10
2.689E-10
4.6~7 E-10
6.012 E-10
6.614 E-10
5.773E-10
5.96 GE-10
5.1+3 E-10
5.274E-10
5.56 OE-10
6.311 E-10
6.184 E-10
7.696 E-10
8.371E-10
7.858 E-10
4.548 E-10

5.00
1.124E -10
1. O79E-10
1.864 E-10
2.~12E-10
2.653E-10
2,316 E-10
2.393E-10
2. O63E-10
2.116 E-10
2.231 E-10
2.532E-10
2.481 E-10
3. O87E-10
3.358 E-10
3.152 E-10
1.825 E-10

7.50
5.506 E-11
5.287 E-11
9.135E-11
1.182E-10
1.300 E-lU
1. 35E-10

i1. 73E-10
1. O11E-10
1. O37E-10
1.093E-l D
1.241 E-10
1.216 E-10
1.513E-10
1.646 E-10
1.5 f15E-10
8.9 f11E-11

10.00
3.455E-11
3.317 E-11
5.732E-11
7.416 E-11
8.158E-11
7.122E-11
7.357 E-l L
6.344E-11
6.505E-11
6.859E-11
7.785E-11
7.628E-11
9.493 E-11
1. O33E-10
9.693 E-11
5.61 OE-11

15.00
1.746 E-11
1.677 E-11
2.897 E-11
3.748E-11
fI.123E-11
3.600E-11
3.719E-11
3.207 E-11
3.288 E-11
3.467E-11
3.935E-11
3.856 E-11
fI.798 E-11
5.219E-11
$.899E-11
2.2.36 E-11

D1;; ~l; E5

1.057 E-11
1.015 E-11
1.753 E-11
2.269 E-11
2.496 E-11
2.179 E-11
2.251 E-11
1.9+1 E-11
1.990 E-11
2.098E-11
2.382 E-11
2.334 E-11
2.90~E-11
3.159E-11
2.965E-11
1.716 E-11

1N;:::;5

7.086 E-12
6.804E-12
1.176 E-11
1.521E-11
1.673 E-11
1.461E-11
1.509E-11
1.301 E-11
1.334 E-11
1.+07 E-11
1.577 E-11
1.565 E-11
1.947 E-11
2.118 E-11
1.988E-11
1.151 E-11

3a.oO
5.078E-12
fI.876E-12
8.42*E-12
1.090E-11
1.199E-11
1.047E-11
1.081E-11
9.324E-12
9.561E-12
1.008E-11
1.1*4E-11
1.121E-11
1.395E-11
1.518E-11
1.425E-11
8.245E-12

35.00
3.813E-12
3.661 E-12
6.326 E-12
8.185E-12
9.003E-12
7.860 E-12
8.120 E-12
7.00 ZE-12
7.179E-12
7.569 E-12
8,592 E-12
8. f119E-12
1.048 E-11
1.140 E-11
1.070 E-11
6.191 E-12

40.00
2.965E-12
2.8 fi7E-12
4.918E-12
6.364E-12
7.000 E-12
6.111 E-12
6.313E-12
5.+~G E-12
5.582 E-12
5.885E-12
6.680 E-12
6.546 E-12
8.146 E-12
8.860 E-12
8.318E-12
+.81+ E-12

45.00
2.368E-12
2.274E-12
3.929E-12
5.083E-12
5.592E-12
4.882E-12
5.043E-12
4.349E-12
4.459E-12
+.701E-12
5.336E-12
5.229E-12
6.507E-12
7.077E-12
6.644E-12
3.845E-12

50.00
1.933E-12
1.856E-12
3.207E-12
4.1f19E-12
4.564E-12
3.984E-12
4.116E-12
3.550E-12
3.640E-12
3.837E-12
4.356E-12
~.268E-12
3.311E-12
5.777E-12
5.423E-12
3.139E-12

*“* X** X* AX*,****” X** X**** RELATIVE DEPD31TION PER UNIT AREA (Mx*-21 BY DoUNUIND SECTORS
5EGMEN~-~0UNDARI ES4:] M1LE3

1-2 2-3 5-10 10-20 20-30 30-40 40-50

2.149E-10
2.066E-l V
3.566 E-10
4.614 E-10
5. O75E-10
4.43 OE-10
4.577E-10
3.947 E-10
4. O47E-10
4.267 E-10
fI.843E-10
4.7 G6E-10
5.906 E-10
6.$23 E-1O
6. O3OE-10
3.49 OE-10

3.366E-10
1.312E-10
2.266 E-10
2.932E-10
3.226 E-10
2.816E-10
2.909E-10
2.509E-10
2.572E-10
2.712E-10
3. O78E-10
3. O16E-10
3.754E-10
4.083 E-10
3.833E-10
2.218 E-10

5.868E-11
5.634 E-11
9.735 E-11
1.260 E-10
1.386 E-10
1.21 OE-10
1.250 E-10
1. O78E-10
1.105 E-10
1.165E-10
1 .322E-10
1.296 E-10
1.612 E-10
1.754 E-10
1.666E-10
9.528E-11

1.820 E-11
1.747 E-11
3.019E-11
3.906 E-11
+.297 E-11
3.751 E-11
3.875E-11
3.341E-11
3.426 E-11
3.612E-11
$.1 OOE-11
4.017 E-11
5.000 E-11
5.43.3E-11
5.105E-11
2.955E-11

7.212E-12
6.925E-12
1.196 E-11
1 .548E-11
1.703E-11
1. f187E-11
1.536 E-11
1.324E-11
1.358E-11
1. ft32E-11
1.625E-11
1.592E-11
1.982 E-11
2.155 E-11
2.023E-11
1.171 E-11

3.851 E-12
3.698 E-12
6.389E-12
8.267E-12
9.094 E-12
7.938E-12
8.201 E-12
7.072E-12
7.251 E-12
7.6*5E-12
8.678 E-12
8.503E-12
1.058E-11
1.351 E-11
1..080 E-11
6 .25 ftE-12

2.384E-12
2.289E-12
3.955E-12
5.117E-12
5.629E-12
fI.914E-12
5.076 E-12
k.377 E-12
4.688 E-12
fI.732E-12
5.371E-12
5.263E-32
6.550E-32
7.124E-12
6.688 E-12
3.871 E-12



●

TABLE E-10
,

Atmospheric Relative Dispersion (x/Q) and Deposition (D/Q) Factors

at the Location of the Mximally-Exposed Individual

Boundary bocation*
Distance,

Release ‘Points% %~;s (miles)

62-meter stacks:

L Area

F Area
H Area

c
Ground leve

z

p;
L Area

H Area
D Area

$
M Area

—
~ * SRP buffer-zone

i-rl with respect to

ESE

SE
SE

ESE
SE

ESE
SE

boundary

7.06

12.7
11.4

7.06

11.4
13.1

I

locat

17.7

on

release point.

I

I

xiQ, aec/~3
No Decay 2.26-Day Decay 8.00-Day Decay

Undepleted ,,Undepleted Depleted D/Q, m-2

2.428E-08

9.133E-09
1.057E-08

2.993E-08

1.192E-08
1.22~E-08

6.412Ey09

2..378E-O8 2.193E-08 1.267E-10

8.824E-09 7.875E-09 4.795E-11
1.025E-08 9.189E-09 5.702E-11

2.934E-08 2.118E-08 I.8I1E-10

1.115E-08 7.747E-09 7.766E-11 c
1.179E-08 7.737E-09 6.602E-11 z
6.108E-O9 3.759E-09 3.666E-11

p,

>
m

g

~

iTl



a

‘a

UNCLASSIFIED ,<) ~

kti.,yAPPENDIX F

/
DOSE METHODOLOGY FOR ROUTINE RELEASES OF RADIOACTIVITY

TO TRS ATMOSPRERS

.



—

[ /

DOSE METHODOLOGY FOR ROUTINE RELSASES OF RADIOACTIVITY % 1
TO TBE ATMDSPREM -w

The Nuclear Regulatory Commission’s computer program, GASPAR, 1
has been used to calculate the potential annual doses to offsite
man in Section 3.5. The GASPAR code implements the air-release
dose models of NRC Regulatory Guide 1.109, 2 utilizing regulatory

guide parameters except for site specific data described here. The
dose factors used for exposure to noble gases are the ~factors in
Table B-1 of the regulatory guide, plus lung exposure factors
contained in the GASPAR code. The remainder of the dose factor
library is that described in Appendi,x C of NUREG/CR-1276; 3 for the
inhalation and ingestion pa’thways, this incorporates the age-
specific 50-year dose commitment factors of Hoennes and Sold at

(NUREG-0172)4 with NRC-approved corrections in actinide factors.

For maximally-exposed individuals, the annual doses at the
midpoint of an aaaumed 30-year operating ‘period were calculated.
As indicated in the regulatory guide, this is a simplified method
of approximateing the average deposit ion over the operating life-
time. For the 50-mile population, the annual doaea based on one
year of operating releases and the residual effects from the
deposition for an additional 100 years were calculated (GASPAR-code
parameter PLIFE = 100.5 years). The calculated population dose my
also be regarded as a 100-year environmental dose commitment per
year of operation. 5

For the doses to tbe 50-mile population, the input data to the

GASPAR code has been indicated in Section 3.5. More specifically,
this consists of the data presented in Tables 3.5-1 and 3.5-3, and
the compass-sector segment x/Q and D/Q values shown in Appendix ~.
In addition, the absolute humidity during the growing season was
taken to be 11.73 g/m3, an average daytime value derived from
Tablea 2.4-2 and 2.4-3 of the L–EID, 6 which was also used in the
individual dose calculations.

For the dosgs to the maximally-exposed individual, the XOQDOQ
code (Appendix E) and the -GASPAR code wer5 combined into a computer
proceiiure to determine the doses at the location of the maximum
total-body dose rate (m~em/yr) to the age-specifii individuals
along the SRP buffer-zone boundary (the neareat possible approach
of the residential] population) . The necessary xIQ and D/Q values
for the multipoint releaaea were generated internal to the
procedure and are too numerous to tabulate; however, the aet of
these values leading to the maximum exposure have been shown in
.Table E-10 of Appendix E. The other input data has been given in’
Tables 3.5-1 and 3.5-2 of the main text.

—
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SAMPLING STATION DESCRIPTIONS Or BIOLOGICAL MEASURP,MSNT PROGRAM

The following is a brief description of the sampling locations
used in the March through August, 1982, fisheries surveys of the
Savannah River and creeks near the SW.

Transect 1 (Tl) - Upstream Reference

Transect 1, which serves as an upstream reference, is located

about 100 meters above the confluence of the Savannah River
and Upper Three Runs Creek and 200 meters above the lG canal.
This transect is not influenced by the Savannah River Plant
operations or by the discharge of Upper Three Runs Creek.

Transect 2 (T2) - lG Intake Canal

The lG pumphouse is located at the end of a 550-meter-long
intake canal. The width of the canal varies depending upon
the river level which fluctuates seasonally. The minimum
depth of the canal is 2 meters.

Transect 3 (T3) - Below lG Intake Canal

Transect 3 samples are taken about ,50 meters below the mouth
of the lG canal. This transect serves as a measure of the
effects water removal by the lG intake.

Transect 4 (T4) - Above 3G and 5G Intake Canals

Transect 4 is located about 50 meters above the mouth of the .

3G intake canal. This transect serves as a reference transect
to measure the intake of meroplankton into the 3G and 5G
canals.

-.

Transect 5 (T5) - 3G Canal

The 3G pumphouse is located at the end of a 410aeter-long
‘intake canal. This canal has a minimum depth of 2 meters and
a width that varies with seasonal river levels.

Transect 6 (T6) - Below 3G and 5G Intake Canals

Transect 6 is located about 50 meters below the 5G pumphouse
cove. This transect serves as a measure of the effects of
water removal by the 3G and 5G intakes.



——

Transect 7 (T7) - Above Four Mile Creek

Transect 7, which serves as a downstrearo recovery transect’ and
a reference transect for the Four Mile Creek discharge, is
located at approximately River Mile 151. This transect
samples the area above where the discharge from Four Mile
Creek enters the Savannah River. This transect location is
the same as that of the upstream transect used by Georgia
Power Company in their environmental monitoring progra on the
river.

Transect 8 (T8) - Downstream from Four Mile Creek

Transect 8 is located approximately 400 meters downstream from
Four Mile Creek in the thermal zone. The transect is located-
so that the Georgia side sampling point is at ambient river
temperature and the South Carolina side sampling point is in
the plume. This transect location is the same as that of the
downstream transect used by Georgia Power Company.

Transect 9 (T9) - Downstream from Steel Creek

Tranaect 9 is located approximately 400 meters downstream from
Steel Creek. Steel Creek flows through the Savannah River
swamp ,before entering the_river. The mouth of Steel Creek
current ly receives thermal effluents from K Reactor which
discharge into Pen Branch and joins with Steel Creek near its

discharge point into the Savannah River. Steel Creek will
receive the thermal effluents from a restart of L Reactor.

Station Cl - Upper Three Runs Creek

One location is sampled within 100 meters of the confluence of
Upper Three Runs Creek and the Savannah River.

Station C2 - Four Mile Creek

One location ia sampled in Four Mile Creek about 20 meters
from the point where it joins with the Savannah River.

Station C3 - Steel Creek

One location ia
the point where

sampled in Steel Creek about 50 meters from
it joins with the Savannah River.
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TAXONOMICOPINION: PROBLABLE 10ENTITY OF

RECENTLYiiATCHEDSTURGEONLARVAECOLLECTED

FROM THE SAVANNAH RIVER ON MARCH 26,

ADRIL 21.22 AND MAY 21, 1982.

for

,Robin Matthews
Savannah River Laboratory

E. 1. du Pent de Nemours and Company
Building 773-11A

Aiken, South Carolina 29808
(P.O. AX-607-170-M)

28 February 1983

Taxonomist: Darrel E. Snyder

Based on differences in pigmentation, certain morphometric and meristic
characters, and to some degree developmental state relative to size, two distinct
larval forms were eviaent among the 11 sturgeon larvae submitted for.identification.
In arriving at this conclusion, it was assumed, based on my experience with other
species ~f fish, that the differing characters of the lar9est sPecimen are tYPical
of a species distinct from the other specimens and not just extreme variants of
the species represented by them. Since only the Atlantic and shortnose sturgeons
(Acipenser oxyrhynchus and~. brevirostrum, respectively) are known to occur
in the region, these must be the species represented. The only uncertainty is
which specimens represent which species.

All specimens are recently hatched protolarvae (probably less than two or
three days old) with very large yolk sacs, undeveloped eyes and mouths, and
minute, if any, pectoral fin buds. On the smallest (7.1 and 7.2 mm TL, total
length) and the largest (9.5 mm TL) sPecimens, the most anterior Portion of
the dorsal finfold, just behind the head, was either barely evident (7.1 mm)
or not yet formed resulting in a more posterior origin for that finfold (7.2
and 9.5 mm TL). This condition suggests that despite difference in size,
these specimens are probably in an earlier sta9e of development than the
remaining specimens which measure 7.7 TO 8.7 mm TL and possess relatively
large finfolds, including this anterior region of the dorsal finfold.
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table. Aside from the already mentioned difference in dorsal finfold origin,
the shallower finfolds of the largest specirsenresulted in not only smaller ●
values for total depth (including finfolds; relative to total length) at
certain points posterior to the yolk sac but in a greater proportion of
that depth being attributed to the body itself. These specimens were preserved
in alcohol and accordingly the specific length measures probably reflect as
much as 10?:shrinkage over those dimnsions when initially killed and fixed.
To reduce the extent of shrinkage in preserved specimens and avoid deformation
due to dehydration in alcohol, fixation in 5 to 10% formalin and preservation
iIIthe same or mre dilute solutions, down to 3%, are recommended for future
collections. These solutions should be buffered to near neutral if potential
for future study of bone or cartilage, or otolith aging, is planned.

The very first and last few myomeres,were often very difficult to discern
and so the ~omere data should be considered as approximations only. In general
al1 the specimens had about 38f2 preanal myomeres (those anterior to a
verticle from the posterior margin of the vent including the myomeres
transected by that verticle). However, the largest specimen (9.5 m TL)
appeared to have about 24 to,25 postanal myomeres and 62 to 63 total myomeres
while the rest had about 18 to 21 and 56-60 respectively.

Aside from the generally Iighter, more faded appearance of melanophore
pigmentation in the largest specimen, the mst distinctive pigmental difference
between this specimen and the others is the relative lack of dark pigmentation
in the gut posterior to the yolk sac. In addition to that dark pigmentation,
the others also exhibited dense pigmentation along the sides of the posterior
portion of the head and generally over the entire yolk sac, or at least the ●
upper portiens. PIuchof the rest of their bodies was moderately to lightly
pigmented with some intensification in the caudual region, sometimes extending
into the basal portions of dorsal and ventral finfolds. The largest specimen
exhibited moderate pigmentation over the sides and top of the posterior portion
of the head and the upper surfaces of the yolk sac with little to no obvious
pigmentation elsewhere.

The available descriptive literatu~ is generally of little help in
identifying recently hatched larvae of these species and in some instances
added to the uncertainty in this taxonomic determination. Taubert and
Dadswell (-1980)provide a photograph of a 10 mm TL shortnose sturgeon that
appears to be a somewhat later stage (eyes more developed, finfold somwhat
enlarged) of the largest specimen examined for this report. However; for
shortnose sturgeon between 9.1 and 14.7 mm TL they also reported myomere
counts of 33 to 36 preanal , 20 to 22 postanal and -53 to 57 total, all notably
1ess than for the 9.5 m TL specimen documented in the accompany ng table.
8uckley and Kynard (1981) also published photographs of recently hatched
shortnose sturgeon larvae (about 9.5 mm TL). These, like our largest specimen
seem to have relatively shallow finfolds but their pigmentation is much more
like that of our other specimens. Bath et al (1981) described and illustrated,
via photograph, an 8.4 mm TL specimen that based on date and location of
capture they suspect to be Atlantic sturgeon. It generally resembles our
smaller specimens (e.g. 7.1 and 7.7 mm TL), including the larger finfolds,
but pigmentation appears more like that of our largest specimen. These
authors report myomere counts of 36 to 38 preanal, 19 to 23 postanal and ●
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~~:LAsslFiED ‘%55-60 total myomeres for specimens measuring 8.4-14.3 mm TL that they suspect
to be Atlantic sturgeon; these figures are similar to our own for all but the
largest specimen. Accord\ng to 8ath et al (1981), the drawing of an 11.5 m TL
recently hatched sturgeon reprinted in Jones et al (1978), Lippson and !loran
(1974), Mansueti and Hardy (1967) and Ryder (1890)as that of the Atlantic
sturgeon actually represents a European species as originally illustrated in
Parker (1882). Smith et al (1980) report a mean hatching size of 7.1 mm TL
for Atlantic sturgeon.

8ased on the above and other 1iterature, shortnose sturqeon typically spawn
earlier in the spring and yield notably larger fertilized eggs and hatched young
(in spite of a much smaller adult size) than the Atlantic sturgeon. The largest
specimen examined was captured one to two months earlier than the others provided
for identification; it also appears to represent a developmental state more
similar to the smaller of the latter group. These observations coupled with
simi1arity to some.published photographs of recently hatched shortnose stur9eon
suggests that the largest specimen is probably a shortnose sturgeon and the
others are probably Atlantic sturgeon. Greater confidence in this conclusion
requires either more specimens like the larger one, preferably with stages
linking it to later larvae which are identifiable on the basis of mouth width,
or much better comparative descriptions of the early larvae of the two species.

Bath, D.
and
and
New

8uckle.y,
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L ● Selected ,mrphot!letrics and n]ynne,.e cn!,nt.s of re ~ . .y hatch~d ~turq,on larvae cnl Iectec! from tlle Savannah River in ● “’”

I spccime,)s provided b.y Robin Ilatt.hrws of the Savannah Ri VPF I ~hnraf.nr.v. E. 1. ~UC pon~ ~C ~lPflIOIJrS~n~ cOmPanYOf Aiken. sOOth CarOl ins. 3

Prol>ahle Identity

Total Length (TL; n!m)

~ Speci!wn Number
,.,.
~Collecti On Site

Collection D8te

Lengths as XTL, Sno!lt to

.:
.. .

.

7,2 7.7

7 3

- T6RTB T6RRB

4/22 4/22
——

Post.eriok IItclrrjin of 4th ,
ventricle “keel’<(,,.,.ih,..,!) - 14 16

Clriqirl .r ,Ir)rsal finrold
f-

22 18

ll,,ximt,,n depl. h in caIIdal reflion -

Llody depth as % tolal depth:

About 4 ,nyoneres hrbind ,yolk sac-

lmnediately posterior t.o vent -

F-% Maximum depth in caudal region ,-

71

/

13

13

Iq

62

33

14

47

73

8

16

13

16

53

42

25
k,,

$@tlyomer~,, approximate cotlnts:

Total - 56-57+ 57-60
,..,

~k
Preana 1 - 38-39 39

Postanal 18+ 18-21
I

7.7

5

T4cnA

5/21

17

1~

25

48

73

Y

19

17

17

47

33

23

59-60

41

18-19

7.8

10

T7CRB

4/21

17

18

23

46

74

9

18

15

14

ag

37

21

57-59

38-39

]9-20

8,2

4

T4CRR

5/21

18

I!J

24

47

7?

10

17

13

15

54

47

21

58-60

38-3!7

20-21

8.4

6

T3cRA

5/21

17

lq

73

47

70

9

18

16

19

116

38

21

!iQ

4[1

]9

8.4

8

T6RBA

4/22

16

17

22

48

73

9

ITI

15

17

d9

39

19

39

8.5

11

T3LUA

412?

IT.7

12

T3RPA

412?

7.7-8.7
~~.2 excluded~

18

19

23

45

70

10

20

15

17

4P,

33

21

59

417

19

16

?0

23

47

71

Irl

18

Is

17

40

35

20

54-58

36-38

18-21

j~sj. w?

17+1 16-18

1~+1 17-20

23!1 22-25

47fl 45-48

72?2 70-74

9! 1 8-10

18fl 16-2fl

15$1 13-17

17:2 14-19

49f3 46-54

37*4 33-42

Zltz 19-25

54-60

36-41

18-21

15

9

13

68

54

17

62-63

38

24-25

a Specimen #9, 7.1 nim fL (4/22/82, T3CRB),was too damaqed for convenient. an.ly <is; except for larger fi”folds, it was similar to 7.2 nm!TL specimen.

b. NO pectoral fin bi,d. I
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TAXONOMIC OPINION: PROBABLE IDENTITY OF

ADDITIONAL RECENTLY-HATCHED STUREGON LARVAE

COLLECTED FROM THE SAVANNAH RIVER

ON MARCH 12, MAY 21, ANO AUGUST 12, 1982

for

Robin Matthews
Savannah River Laboratory

E. 1. du Pent de Nemurs and C~mpany
Building 773-11A

Aiken, South Carolina 2980B
[Ro. A% 0S58’J~~>

April 6, 1983

Taxonomist: Darrel E. Snyder

Of the four additional sturgeon larvae recently sent for identification,
the 10.1 mm TL specimen collected in !larchis certainly of another species than
that represented bv the others. It is very similar to the 9.5 mm specimn
previously examine~ and believed to be shortnose sturgeon. The others are
very simi_lar to smaller speci~ns in the previous set of specimens and are
probably Atlantic sturgeon. Pjease review comnts in the February 28 report
for specific crituia used in arriving at these ctinclusions. Selected mrphometric
and myomere count data is pnvided in the attached table.

UNCLASSIFIED
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Selected mrphonetrics and myomre counts of 8ddi tional recently hatched sturgeon
larvae collected from the Savannah River in 19s2.

Specimns provided by Robin %tthews of the Savannah River Laboratory, E. 1. du Pent
de Nemurs and Company of Aiken, South Carolina.

Probable Identity

Total Length (7L; tnn)

Specirren Nutir

Collection Site

Collection Date

Lengths as %TL, Snout m:

Posterior margin of .?th ventricle
“’keel ‘c (top of head)

Ori gin of dorsal finfold

Origin of pectoral fi” bud

Posterior margin of yolk sac

Posterior rrdrgin of vent

Length of 4th: ventricle k-l (ZTL)

Total depth as %TLat:

About 4 myom~s behind yolk sac

Imdiately posmrior @ vent

tiximum depth in caudal regi On

Eody depth as % total depth:

AbDut 4 myomres &hind yolk sac

Imdiately posteri o~tc vent

Maximurr! depth in catidal region

Myomres, approximate ~ont~;

Total

Preanal

- Aci Denser oxyrhvnchus fi. brevi rostvum

8.1

--

- T1CT6

- 5/21

17

19

21

47

72

10

19

14

16

53

41

19

59

38

21

8.2

T] CBE

5/21

17

20

22

45

68

10

17

12

16

50

40

19

5i

38

20

6.7

T1C8B

8f12

17

26

a.

47

b.

9

14

b.

12

63

b.

15

b.

b.

b.

10.1

TICTB
.

3t12

17

17C.

23

45

71

10

16

12

14

50

42

21

62

3B

24Postanal
a. No pectoraj fin bu,j~ observed.
b. Specinen dam~d i“ vicinity of vent precluding count or wssure.-
c. Anterior dorsal fin rewins very low until about 35: TL when it rises abruptly.
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SAVANNAR RIVER BIOLOGICAL MEASUREMENT PROGRAM

The following is an outline of the Biological Measurements
Program planned for the Savannah River by SRP through 1985. BOth
the near field program (near 58P) and farfield progrm (more distant
from 58P) are given.

I. Near field Sampling Program

Entrainment

lJeekly (February 1 - July 31, 1983-1985)

Stations

● Savannah River transecta, 3 points (right, left, and mid-
river) per transect.

1.

2.

3.

4.

5.

6.

7.

*.

9.

10.

11.

12.

Above lG

Below lG

Above 3G

Below 3G

Transect

pumphouse.

pumphouse.

and 5G pumphouses.

and 5G pumphousea. ~

above Beaver Dam Creek (approximately River. .
Mile 153).

Thermal transect approximately 0.25 miles downstream
from Beaver Dam Creek.

Recovery transect above Four Mile Creek

(approximately River Mile 151) .

Thermal transect approximately 0.25 miles downstream
from Four Mile Creek (at least one transect point at
ambient river temperature). .

-.

Recovery tranaect above Steel Creek (approximately River

Mile 138) .

Transect approximately 0.25 miles downst~em from Steel

Creek in zone-of predicted maximum thermal impact.

Recoverv transect below Steel Creek (auuroximatelv

River M~le 139, above stream entering
Carolina bank).

Transect above Lower Three Runs Creek
River Mile 139, above stream entering

Carolina bank).

I-2

. .
river from South

(approximately
river from South



13. Recovery transect approximately O .25 miles downstream

from Lower Three Runs Creek.

o Canal mouth transects “(3 points) in lG and 3G canals.

o Creek mouth stations (single point at midatresm) at
confluence with Upper Three Runs, Beaver Dam, Four mile,

Steel, and Lower Three Runs Creeks.

Methods:

e Surface and bottom ichthyoplankton collections using
duplicate, O .5 m, 505 micron plankton nets at each point.
Daytime sampling. Collect all samples on a single day.

o Quantitative identification of fish larvae and eggs (to

lowest practical level).

o Concurrent measurements of water temperature, flow,
dissolved oxygen, pR, conductivity and alkalinity (surface
and bottom except alkalinity, which will be surface only) .

Annual Sample Number (weekly) : ,

0 River transects 4056 samples

o Canal transects 624 samples

o Creek stations 520 samples

Total “annual entrainment samples (weekly

6,{,.,.\
k.

5200

●



Monthly (March, April, May, and June 1983-1985)

Stations:

0 Four river transects above and below the SRP IG and 3G +
5G pumphouses.

. Canal mouth tranaects in lG and 3G canals.

Methods:

0

e

0

24-hour icthyoplankton collections, collected at 6-hour

intervals to evaluate diurnal cycles.

Collection and identification of samples as described in

weekly methods.

Concurrent temperature, chemistry and flow measurement as
described in weekly methods.

Annual Sample Number (Monthly) :

864 diurnal samples

Total annual entrainment diurnal samples (monthly) : 864

I

i.
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\: Impingement

September 1, 1982 - September 30, 1985

Stations

o lG, 3G, and 5G traah collecting troughs at the SRP
pumphouses.

Methods:

0 Collect 24-hour accumulated samples from ends of each
trough using nets for 100 randomly selected dates each
year (108 dates for September 1, 1983 - September 30,
1983, 100 dates for subsequent survey years) .

.

“d,,G, ,>” “;,’
,,, , \.\,>

:1\J,i,,._,

e Identify (to lowest practical level) , count, weigh,
measure, and determine sex and breeding condition of
impinged fish.

Annual Sample Numbers:

300 samples

Total annual impingement samples - 300
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Fish Population

Quarterly (May, August, November, February, 1982-1985 )

Stations:

0 Ssvannah River transects (2 points, right and left banks)
as described for weekly entrainment smnples, except
eliminate the station above 3G and 5G.

● IG and 3G canal mouth transects (right and left banks) .

* Creek mouth stations (one point across stream) at
confluence with Upper Three Runs, Beaver Dam, Four Mile,
Steel, and Lower Three Runs Creeks.

Methods:

● Electrofish and hoop net to determine relative abundance
of fish population. Repeated (4 times in a 2 week period)

catch per unit effort (timed collection along 300 m bank
distance) .

● Identify, measure, weigh, count, temporarily tag (fin nick
or dart tag) fish and release. ti repeated collection,
record number of recaptured fish.

o Concurrent surface and bottom water temperature, chemistry
and flow measurements.

Annual Sample Number:

o River transects

384 samples

0 canal transects

64 samples

o Creek stations

80 samples

Total annual fish population samples = 528
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Macro invert ebrate/Periphyton Support Studies

Monthly (September 1, 1982 - September 30, 1985)

Stationa:

● Stationa aa described in weeklv entrainment exceDt delete..— —–
stations below lG pumphouse, above 3G and 5G pumphouaes,
and below 3G and 5G pumphouses.

Methods

0 Quantitatively collect macroinvertebratea and periphyton

from artificial substrata, Hester Dendy type,
(tnacroinvertebrates), or Diatometers (periphyton) , 4 week
colonization period, 3 substrata at each location,
surface. and bottom aamplea.-..,,

. .

,0 Identify, count and weigh macroinvertebratea by functional
groups.

o Measure perjphyton

Annual Sample Numbers

0 River transects

1440 samples

e Creek stations

360 samples

biomass.

(12 collecting trips per year)

Total annual macroinvertebr= te/periphyton samples (monthly)

- 1800



●

;.-

,,

Quarterly (February, May, July, October 1983-1985)

Stations:

. Stations as described in weekly entrainment except delete

stations below lG pumphouse, above 3G and 5G pumphouses,
and below 3G and 5G pumphouses.

Methods:

●

0

Quantitatively collect macroinvertebrate drift from river
using methods as described for weekly ichthyoplankton
collections.

Identify and count macro invertebrates by functional group.

Annual Sample Numbers

o River transects

480

e Creek stations

80

0 Canal transects

96

Total annual macroinvertebrate drift samples (quarterly) = 656

Additional Support Studies

0 Biannual estimate of Upper Three Runs Creek flow intake
into lG canal (sodium ion study or model, once each year
during high and low flow).

o Single comparison during peak spawning period of 760

micron and 505 micron plankton net collection
efficiencies.

I-8
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y 11. Far field S=pling Progrsm

Ichthyoplankton

Weekly (February 1 - July 31, 1983-1985)

Stations:

o 13 Savannah River transects, 3 points (right, left, and
mid-river) per transect, at approximately 10 mile
intervals from New Savannah River Lock and Dam to

approximately river mile 40.

0 28 creek stations (single point at midstresm) at all major
named tributaries.

Methods:

● Surface and bottom ichthyoplankton collection as described
in nearfield mathods. Smnples need not be cnllected in a
single day.

.

Annual Sample Number:

0 River transects 4056 samples

o Creek stations 2912 samples

Total annual farfield ichthyoplankton samples - 6968

.

I-9
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CESIUM-137 MONITORING PROGRAM

The following outlines the CS-137 transport monitoring program
in detail:

I. Evaluate total CS-137 in transport in Steel Creek prior to
and

1.

2.

following L-Reactor startup.

Composite weekly water samples will be collected at Steel
Creek 5 (Hattieville Bridge) and Steel Creek mouth.

Determine total CS-137
solids periodically as

II. Determine CS-137 transport
flow testing of L Reactor.

April 1983 –
to be determined

concentration and total suspended
necessary to reflect changes .

in Steel Creek during cold water
May – August 1983

1. Collect daily samples for two-week period at Steel

Creek 2, Road A-14, Steel Creek 5 (Hattieville Bridge)
and Steel Creek mouth . Reduce frequency as tests
indicate steady-state conditions .

2. Determine total suspended
and suspended CS-137 .

111. Determine CS-137 tran-sport in
L Reactor.

1. Collect daily samples for

solids, total CS-137, soluble

Steel Creek during startup of
October 1983 –

. to be determined

two-week- period fol lowing
L-Reactor startup- at Steel Creek 2,-Road A-14 , Ste~l
Creek 5 (Hattieville B71dge) and Steel Creek mouth.
Reduce frequency as operation of L Reactor continues and
terminate when transport reaches equilibrium.

2. Determine total’ suspended solids, total CS-137 , soluble
and susp~nded CS-137 .

IV. Determine weekly CS-137 and other cesium isotope concentra-
tions in drinking water drawn from the Savannah River above
and

1.

below SRP. -

Install weekly drinking water sampler at the Beaufort-
Jasper water treatment plant and begin routine-monitoring
for cesium isotopes . March 1983 –

December, 1984

L
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2. Install two additional drinking water samplers at Port

Wentworth and North Augusta water treatment plants and
begin routine monitoring for cesium isotopes.

April 1983 –
December 1984

v. Determine weekly comparative Ca-137 and other cesium isotope
concentrateions in the Savannah River near the raw water
intakes to water treatment planta above and below SRP.

1.

2.

3.

4.

Continue weekly cesium isotope monitoring presently
conducted at Highway 301 below SRP.

Indefinite

Increase monthly cesium isotope monitoring presently
conducted at Shell Bluff above SHP to a weekly
measurement. April 1983 –

December 1984

Initiate weekly cesium isotope monitoring of the
Savannah River at Port Wentwortb . April 1983 –

December 1984

Install weekly raw water samplers for cesium analysis at
the Beatifort-Jasper, Port Wentworth and North Augusta
lift stations. May 1983 –

December 1984

VI. Utilize the isotope dilution technique to the Savannah River
dilution factor due to surface water runoff into the

Beau fort-Jasper Water Treatment Plant raw water canal.

1. Conduct water sampling and cesium isotope measurements
at selected points along the Beau fort-Jasper Water
Treatment Plant raw water canal between the Savannah
River and the treatment plant . April -1983

2. Conduct these measurements every three months for one
year to determine seasonal and other effects .

to be determined

VII. Evaluate present concentrations of cesium and other gamtna-
emitting radioisotopes in the Savarinah River estuary prior
to L-Reactor startup.

1. Conduct water sampling operations in <he Savannah River

estuary using high volume grab water sampler during ebb
tide at selected sampling points to reaffirm past
radioisotope flow patterns in the Savannah River estuary

using new data. July 1983

J-3
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●
2. Carry out three such operations over a twelve-month

period to evaluate maximum variations in the data.
to be determined

VIII . Determine possible points of ceaium isotope buildup in
Savannah River sediment below SRP.

1. Review EG&G Savannah River airborne gannna survey data
and, if warranted, conduct underwater ganuna survey of

potential cesium isotope sediment buildup locationa
using remote detector system. June —

August 1983

2. If necessary, provide absolute cesium isotope concentra-

tion data from core aamplea collected, based on under-
water survey data. October 1983

10

-.
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L-Reactor Opmation, -nnah River
P!ant A!ken, South Carolin~ Finding of
No .signiffcant Impact

The Depatient of SD- [DOE]
proposes to resume operation ofL-
ReactoratItsSavannahRiverPlantat
Aiken.SouthCarofina.assoonasitis
readyforoperation,=heduled for
October 1ss3. The environmental
impacta of the resumption of operation
have been evaluated in an
environmental as8e8smmt lDOElEA-
me.s). prepared in acmrdan= wiIh Lhe
National E-..vimnmentai %licy Act of
IW [NEPAI as hplementedby
reSUlat~OnspromulgatedbytheCouncil
onsn.~nmentalCindity(CSQl(40
~ PafleIwl- Novemberls78)
andDOE implementi~ guidelines [45
FR H. March ~ 1960]. Lfased on the
analysis i. the ass-menL ME has
detemined that Lhe proposed
tmumption of LReactor operation is not
a ma~r Federal action s~fi~”tfy
affecting the quality of h human
enviroNnenL Therefore. no

envi.-o”mental impact statement is
mq.ired,

The L.Reactor situ is located in Lhe
south central porti o“ of he %va~”ah
River Plant. The plant occupies

appm~ately W square Idlometera
adjacent to the Savannah 5iver near
Aiken, Sou+&Cawlina. The plant has
beenused by tie Federal government
since 1951 for tie production of defense
nuclear materials.

L-Reactor began operation in 1954 and
was placed in official standby s!at”.g in
IMS. Tfm principal areas of
environmental impact during he Im.t-
196s operating period were the Steel
C-k corridor, which leads fmm the
reactor to the Savannah River a“d
received the wolins water discharse,
and lhe Steel Creek delta area. The
Steel Creek corridor and delta are
located on the sava””ah fiver Plant
site. The resumption of LReaclor —
operation is expected to affect
essentially the same areas previ.a”sty
affected. ~e analysis in lhe
environmental assessment shows that
foreseeable impac!s frum resumed
operation related to water q“alt ty, air
quality, solid waste, and radiological
dose to the workforce a“d the public are
expected to be somewhat less ha”
those experienced during the 19ti1w
operating period. fn all other respeoh
his malysis demonslrntes that the
differences in impacb expected to result
from resumed operation and the
previous bperation am negligible
Accordingly, DOE has co”ci.ded that,
based on the analysis in the
environmental assessment any
differences in impacti between tie
previoun operation and those foreseen
fnnn the proposed reSUlllptiO” of
operation am not significant.

fn addition, the =alysis in the
envir.nunental assessment of
foreseeable impack of the m“mption of
LReactor operation relative to ciurent
environmental conditions shows the
follo* impacts. Co.aliiwater
wftbdrawal will “se less than 4% of the
average annual flow .af.tbe Savannah
River. Thermal di8charse should impact
ody 3% of the wetlands on the
SavanrI& River Plapt sile, which were
aiSO impacted during pmViOUS
operatiom No critid habitats of
endangered m threatened species occur
on the Sav-ah 5iver Plant site and
mitigation measws will be employed to
mi- impacts to the AmericOn
atligatoru in tbe tipacted area. fie
expected radiation dosestodIepublic
fmmmstertdue to m.tine .JperatioIM
are small relative to natural ba~und
levels, and the risk from mnximum
adibiie addenta is also predicted 10
be very low.

Therefore, considering the previous
impacts in the area d“e to tie operation
of LReactor fmm 195410 19m, and
vie”ed i“ the context of the physical
settig a“d ~~ent “se of the Savannah
River Plant site, DOE has found lhat the
impacts resultig from the msunptiaa cf
L-Reactor operation should “ot be
significant.

~Pie8 of the LReactor mtinmental
assessment are available ~m Ronald
W. &chran, Director of Nuclear
Materials Pmductiun. Office of tie
Assistant Secretary for Defense
pMPS~. U.S. Depme.t of F.new..
Wasbinston D.C. W5. 3M-s53-7A0Z

,...., Da,= *“W* ~ ~~....=
w-A. v.&a
AssistantSecretq, .Sn .irnnmmwl

hleclion, Safety, ondtiw.w
Preparedness.
Imkn-nl. Fll.d--.,
—mDE.—
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DEPARTMENT OF ENERGY

L-Reactor Operation, Savarinah River
Plant Alken, South Carolin% Intent To
Prepare an Environmental Impact
Statement

AGEMCW Department of Ene~.

ACTIOWNotice of intenttopreparean
environmentalimpactstatement
pertainingtotheproposedresumptionof
L-ReactoronerationattheSavannah.=.
Riverplant.

SUMMABW TheDepartmentofEnergy
POE) amouncesitsintenttoprepare
an Environmental Impact Statement
[EfS], pursuant to the Energy and Water
Development Appropriations Act; 19s4,
and the National Environmental Policy
Act [NEPA] of 1969, as amended, to
address the proposed cesunrption of L
Reactor operation at the Savannah River
Plant (SRP), Aiken, South Carolina. The
proposalforresumptionofL-Reactoris
basedon [I)requirements.approvedby
PresidentCarterin19M andreaffirmed
byPresidentReaganin 1982, for
additional production capacity of
defense.nuclear materiak and [2] studies
by DOE showing LReactortobeoneof
thekeyelementsintheinitiatives
requiredtomeettheincreasednuclear
materialsproductionrequirements.The
preparationandcompletionoftheEIS
willbeonanexpeditedbasis,.in
accordancewiththe.Ener’gyandWater
DevelopmentAppropriationsAct,1984.~

Scoping: DOE invites interested
agencies, organizations, and the general
public to submit comments or
suggestions for consideration in
connection with the preparation of the
EIS. Written comments or suggestions to
assist DOE in identifying significant
environmental issues and the
appropriate scope of the EIS are
reque~d by August 10, 19S3. Written
comments should be submittal to Mr. M.
J.Siresattheaddresslistedbelow.
Written comments post-marked after
August 10,1983,will be considered to
the degree practicable. The DOE will
also hold four public scoping meetings
at the locations and times indicated
below

(I] Auigusta, Georgia on August 1,
1983, at 900 am and 600 pm at the
Augusta Hilton Convention Center, 73o
Ellis Street, Augusta, Georgia 30904.

[2) Aiken, South Carolina on August 2,
19s3, at 9M am and S00 pm at the Odell
Weeks Activity Center, 17M Whiskey
Road, Aik?n, South Carolina 29801.

(3] Beau fort, South Carolina on August
4, 1983 at 901J am and 600pm at the
Holiday Inn-Beaufort, Highway 21 at
Love joy. Beau fOrt. SOuth C~rOlina 29g02.

(4] Savannah, Georgia on August 5.
19ss, at 900 am and 600pm at the Hyatt
Regency, 2 West Bay Street, Savamab.
Georgia, 31401.
Individualsdesiringtomake oral

presentationsatoneofthesemeetings.
shouldnotitiMr.Siresattbeaddress
listedbelow as soon as possible after”
the appearance of this notice in tbe
Federal Register so that the Department
may arrange a schedule for the
presentations. Persons who have hot
submitted a request to speak in advance
may register to speak at t!!e meetings
before each meeting commences. They
will be called on to present their
comments as time permits. fn order to
assure that everyone wbo wishes to
present oral conunents bas the
OPpO~i& to do so, five minutes will
be alloted to individuals. and ten
rninut-wfll be alloted to individusfs
representing groups. Comments received
at these scoping meetings will also be
considered in the preparation of the
draft Efs.

Upon completion of the draft BIS, its
availability will be announced in the
Federd.Registerand local news media.
and comments will be solicited.
Comments on the draft EfS will be
considered in preparing the fial EIS.
Transcripts of the scoping meeting W
be prepared by the DOE. Members of
the public may inspect the transcripts of
the scoping meetings and other NEPA
documents and major references used irr
the preparation of the EIS during rromal
business hours at the DOE Public
Reading Room, 211 York St., NS, Aiken,
Sc.

Those interested parties who do not
wish to submit comments or suggestions
at this time but would like to receive a
COPY of the draft EfS for review and
comment should notify Mr. M. J. Sires at
the address given below.
ADDRESS Written comments or
suggustionX on tbe scope of the EIS may
be submitted to Mr. M. J. Sires, fff,
Assistant Manager for Health, Safety,
and Environment, U.S. Department of
Energy, Savannah River Operations
Office, P.O. Box A, Aiken, SC. 29801,
[S03] 72S2597.

Envelopes should be maked “EIS for.
L-Reactor.”

For general information on the DOE
EIS process, please contact: Office of
Environmental Compliance, EP-362,
Office of tbe Assistant Secretary for
Environmental Protection. Safety, and
Emergency Preparedness, US.
Department of Energy, Attm Ms. Carol
M. Bergstrom, Room 4C-085, Forrestal
Building, lWO Independence Avenue
SW., Washington, D.C. 20585, (2o2) 252-
4800.

Background Information: The SRP is
a controlled-access, major DCIE
installation stablished ir’the early 1950’s
fortheproduction of nuclear materials
for national defense. Plant facilities,
which may be characterized as heavy
indu~, consist of five production
reactors (three operational and two i~
stmdby status), electricalandsteam
generatingplants, two chemical
separations facilities, fuel and tarset
fabrication facilities, a bea~~water
production facility [in standby status],
research laboratories, repair shops,
warehouses, and administrative
facilities. Reactor operation began at
SRP in 1953 and five reactors operated
between 1956 and 19M [designated C K
P, L and R). R-Reactor was placed in
standby status in 1984 due to decreasing
demand for nuclesr materials. ftr 1968, L
Reactor was also placed in stsndby
status due to a continuing decrease in
demand for nuclear materials for
national defense.

Recent requirements for additional
nuclear materials were approved by
President Carter in 1980, and reaffirmed
by %esident Reagsn in 1982 This
increased need for nuclesr materials
stems largely from efforts to modemize
the weapons in the stockpile. The
proposed restart of L-Reactor has been
dehmined to be one of the key elements
of the continuation of titiatives
required to meet the increased nuclear
materials production requirements.
Funds for additional production
capacity, and to resters and upgrade L
Reactor for potential restart were
provfded in a’supplemental
aPprOpriatiOn in ~ 1981. The restart of
LReactor as soon as possible. but no
later than October 19N, was directed by
President Reagan on November 18,1982.

During the 15 years since L-Reactor
was placed in standby status,
modifications to the tiee operating
reactors have been made to enhance
their safety and operation! reliability.
Currently, L-Reactor, which has the
same operations configuration. is being
upgraded ~d,res,tored to k.e same
safety and rellabll]ty attained by the
other operating reactors at SRP.
Upgrading and restoration is scheduled -
to be completed by October 1983.
Approximately W percent of the
uP~a~ng costs are for safety and
environmental protection.

Tbe Energy and Water Development
Appropriations Act, 19e.-t,&-ects Doe to
prepare this EIS on an expedited basis.
Specifically. DOE is to issue the Record
of Decision, after tie issuance of the
final HS. between December 1,1983,
and January 1. 19s4. Given the
extremely short time period available
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for preparation and completion of this
EIS, DOE is considering, consistent with
the pro~,isions of the Energy and Water
Development Appropriations Act, 1964,
to reduce $e comment period for the
draft EIS to 30 days from the normally
required minimum of 45 days. The draft
EfS should be ai.ailable for public
re~.iew in late September 1983.

DOE prepared an environmental
assessment DOE/EA+195) on tbe
proposed restart of L-Reactor, which
was Published in Auflust1982, anda
Find;ng of No Significant Impact was
issued on August 23, 1982 (47 FR 36691].
A floodplain/wetlands statement of
finding for the proposed operation of L.
Reactor was also issued by DOE on that
date [47 FR 36691).

The Committe on Armed Sem,ices,
United States Senate, conducteda
bearing in North AuQusta. South
Caroli;a, on Febmafi 9,1983 [Senate
Hearing 96-16). concertig the
environmental consequences of the
proposed restati of the L-Reactor. At tbe
request of Senators Thurmond and
Mattingly.DOE agreed to conduct a 90.
day public review and to bold four
additional hea~s on the February 9,
1983, Senate hearing record (46 FR
16535). DOE conducted hearings in
Augusta and Savannah, Georgia, and in
Aiken and Beaaufort, South Carolina,
between May 23 and 27,1983. Tbe 9c-
day public review period ended on Jtiy
17,1983. In mid-August DOE will submit
a report to the Arxned Services and
Appropriations Committees of the
Senate and House of Representatives
summarizing the public comments.

Alternatives The alternatives
proposed to be considered in tils EIS
are outlined below.

1. Production Alternatives.
● L-Reactor op{ration for the

production of plutonium [Preferred
Altemati\.e).

● Maintain L.Reactor in an upgraded
standby status [No Action).

● DOE has also considered. tbe
follo~ving production altematik,ex
—Restart of R-Reactor at SRP
—Restart Hanfdrd Reactor
—Increase throughput-SRP reactors and

N-Rector
DOE will discuss in theEISthe

reasonableness of these production
alternatives. Due to national security
considerations, some discussions may
ha~,e to be presented in a classfied
supplement,

2. Gi~.en the operation of L-Reactor as
DOES preferred alternative, this EIS
will present analyses on environmental
issues identified below in considering
potential mitigation alternatives,

● Safety system alternatives,

--confinement system
—Improved confinement system
-Containment dome
—Tall stack

● Cooling water alternatives.
—Direct discharge’to Steel Creek
-Once-through systems
—Recirculation systems
—Modificatiori of reactor operation

. Liquid waste disposal alternatives.
—Discharge to seepage basins
—In-Dlant waste @atment—s”lid waste

di:posal
—Additional effluent treatment and,

discharge to seepage basins
—Detritiation

Identification of environmental
issues: The following issues will be “
analyzed for the proposed action during
the preparation of the EIS. ~Is list,
based in part on the comments
expressed at the public hearings on the
environmental consequences of the
proposed restart of the L-Reactor, in
neither intented to be all fnclusi~,e, nor
is it a predetermination of potential
impacts. Additions or deletions to this
li*t may occur as the result of the
scoping process.

[1) Socioeconomic Changes in
property values, patterns of investment,
and the economic viability of
communities in arees surrounding the
SRP as a result of the resumption of L
Reactor operation. <

(2) Endangered Species: Tbe
biological evaluation and the
development of needed mitigation plans
as w,ell as the DOE status bI the
consultation process required by Section
7 of the Endangered Species Act for the
American alligator, red-cockaded
woodpecker, sbortnose s~eon, and
the wood stork [recently proposed for
listing as an endangered species].

[3) Fisheries: Impingement and
entrainment of fish, and fish eggs and
lan,ae, respectively, due to the
withdr~al of cooling water for L-
Reactoz and a zone of passage for
riverine fishes in the Sa}.annab River
adjacent to Steel Creek, potential fo?
blockage of passage to the swamp, and
associated loss of spawn@ habitat in
the swamp during’~e discharge of
cooling water by L-Reactor.

(4) Ground-water Usage: Continued
drawdowm of the Tuscaloosa Aquifer
used as a regional source of drinking
and industrial water resulting from the
sustained ground-water withdrawal by
L-Reactor anti other existing and -
planned SRP facilities.

(5) Rodiocesium Remobilization: The
remobilization of radiocesium
[previously deposited in Steel Creek) to
the Savannah River. a source of drinking

water. and a source of commercial and
sport fish (also see Radiological Effects).

(6) Radiological Effects: Does
commitments resulting from [a) normal ‘
L-Reactor operation, [b) accidental
releases of radioactivity from L-Reactor,
and [c) radiocesium remobilized from
Steel Creek released to the Savamah

●

River [also see Radiocesiurn
Remobilization and Safety.)

(7) Safety: The consequences and .
risks of postulated accidents related to
reactor operation and transport of
radioactive materials to and from SRP.
(See Mitigation Mtematives in the
preceding section.)

[8~Hetilth Effects: The potential for
increased incidents of cancer death and
genetic effects due to radioactive
releases.

(9] Ground-water Contamination:
Potential contamination of ground-water
by the discharge of radioactive and
nonradioactive chemical wastes to
seepage basins ti tbe L.Reactor area
and the F- and H-Chemical Separations
areas, and the potential for increased
contamination of aquifem with
chlorinated hydrocarbons by the
incremental d]scbarge of liquid waste
[caused by L-Reactor operation) to the
seepage basin.in the Ta~et.Fuel
Fabrication facilities.

[10) Cumulatir,e Thermal Effect3:
‘Cumulative effects of cooling-water
discharges to the Savannah River from
C-, K-, and L.Reactor, the Vogtle
Nuclear Power Plant, and the Urguhart
Steam Generating Station.

(11) Cumulative Radiological Eflect3:
incremental dose commitment from
radioactive releases [atmospheric and
)iqnid) from SRP supportfacilities as the
result of L-Reactor operation, and the
cumulative dose commitment horn
[existing and planned) SRP and
neighboring nuclear facilities.

Radioactive waste management. -
practices at SRP have been ad&essed
by related publisbed NEPA documents,
including.

● ERDA-1537. “Final Environmental.
Impact Statement—Waste Management
Operations, Savannah River Plant.
Aiken, South Carolina,” September,
1977.

. DOE/EIW23, “Final
Environmental Impact Statement—ting-
Ter3n Management of Defense High-
Le\,el Radioactive Wastes, Savannah
River Plant, Aiken, South Carolina;
November, 1979. .

. DOE/ El~62, “Final
Environmental Impact Statement—.
Waste Management Operations,
Savannah River Plant, Aiken, South
Carolina,” Double Shell Tanks for
Defense High-Level Radioactive Waste

a“
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Storage” (Supplement to SRDA-1537],
April, 19s0.

‘* DOE/EI~8Z, “Final
F.nvironmental fmpacl Statement—
Defense Waste Processing Facility,

Savannah River Plant, Aiken, South
Carolina,” Febmsry, 1982.
. DOE/EA4179.“Environmental

Assessment—WasteFormSelectionfor
SRP High-LevelWaste;]uIY,19s2.

Datedin Washington. DC, this 18th day of
]UIY ISLU, for the United States Dep.r~ent Of
F.nei-gy.
William A. Vaughan. ‘
Assistanl Secmtam, Environmental ,
protection. Safetyand.smefsency
Pi-sporedness. . .
[FF.Dn&le Hhd 7-I*. Im P.1

SJLUNQ CUDE -I+
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South;arolna
Departmentof
I-iealthand
Environmenbl
Control
COY ?TRVC2’ION PERMIT

r~ ,w BOARO
i“ -- ‘William M. Wilson, Chairman

L rl Mason, Jr.. M. D., Vice-Chairman

t. DeOuinsey Newman. Secre!afy

~“~~iA:;s!FIED

Leonard W. Douglas.M.D.
GeorgeG.Graham.D.D.S

MichaelW. Mires
BarbaraP.Nuessle

COMMISSIONER

Robert S. Jackson. M.D.

2600 Bull Street

Columbia, S. C.29201

Permission is Hereby Granted to:
L!.S. Department of Energy

:;;> ~,,annah River Operation Off i Ce

P.O. Box A

,liken, South Carolina 29801

for the construction of a potable water source, treatment and/or distribution system
in accor~ance with plans, specifications and design calculations dated April 27, 198i

by Michael Censurato ., P.E., S.C. Registration No. : 8488 - .

PROJECT DESCRIPTION :
T!,>o500 gpm wells to replace the existing wells in supplying existing clearwe.lls
and distribution system in the L Area at Saval]nah lfiver Plan t,.Barnwell Count Y.

SPECIAL CONDITIONS :
1) Material and cons~ructiol? specifications I’ora 1.1piping shall be the same
21.sthose approved u;]der Permit b’28001, dated M?y 15, 1981.

2) copies of all drihers records, loqs, yield, a~]d drawdown test results
must be submitted pri Dr -to fin.~1 insp~ction.

3) The c“hemical, physical, and bacteriological ql]zlity of the water must meet
EPA primary and secondary standards or treatment mly be required.

Permit Number: 200092 Date: 7/7/81- -

ExPIRATION DATE: Unless construction is initiated prior to 7/7/8z ,
it will be necessary to reapply since this permit will no longer

be valid.

This is a permit for construction only and does not consti tutq State Department of

Health and Environmental control approval, temPorarY or othe~ise, to Place this
system in operation.

~+cgr..!z.- 1.:

Robert S. atison, M. D.

Cofissioner

MY/dsd

- ii 1< T>+a v ,.:, , “1’~=
Director, Water Supply Division

cc: Nr. Ni chael Censurato, P.E.
Mr. George Nelson, Lower Sav(]l]r]ah
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OLINA DEPARTMENT-OF HEALTH

● AND ENVIRONMENTAL COFJTROL [,
UN!CLASS!F!ED

,W# ,

Sims.AyCOCk BullOlnQS

2609BullStrwt, Columbla, SC S920f I

CONSTRUCTION PERMIT

Permission is Hereby Granted to: -

U. S. Department of Energy
Savannah River Opera tiOns Office
P. 0. Box A

Aiken, South Carolina 2980i
for the construction of a potdle water source, treat~nt and/or distribution

sustem in accordance with Plans, specifications and design calcula tiona dated
January 5, 1981 , by George E. Wel 1s, 11-1 , P.E.,

S. C. Registration No. : 7979 .

PROJECT ti-SCRIPl’ION:
TWO (2) 500 gpm well pumps, two (2) degasifiers and associated auxiliaries tO

replace the existing surface water treatment plant in supplying the existing
clearwells and distribution system in the L,Area at Savannah River Plant,
Barnwell Couity.

e SPECIAL CONDITIONS :
Material and construction specifications shall be the same as those under Perm> t

~28001 dated May 15, 1981 fir K Area at Savannah River Plant.

. .

Permit l$umber: 404252 Date: January 27, 1982

ExPIRATION DATE: unless -construction is initiate~ prior to JanuarY 27, 1983 ,
it t<ill be necessary to reapply since +Ais ~rmit wilr no

lo;lger be valid.

This is a ‘perfit f>r .construction on~ly and does not constitute State Departmn t
Of f{e~lth and Environ~ntal C~t=Ol approvai, temp0r3ry or othe.wise, to place
this systen j.nogeration.

.c~’~~->. ‘.? PI /:.—~.4*. ,(. /T’E
10 COmis.5ioncr Director, I>rater Supply Division

MY:hpj

I cc: Hr. George E. Wells, III, P.E.
Mr. Georqe Nelson, Dist. Director



‘-~j;tih Carolincl
[_)epartmentof

s~ealthand
Environmenbl
Control

t>, 1-.){1)

William M. wils~~l. Cha#rn~lrl

J. Lorin Mason. Jr.. M. D., Vice. Chairman

1, DeOu!ncey Nevlmarl. SeCrelarY

Leonard W. OOU~laS. Id D

lJNciAss!FiED George G. Graham, 0.0.S.
Michael W. Mires

Barbara P. Nuessle

COMMISSIONER
RcberlS.Jackson.M.D.

2600 Bull Street
Columbia, S. C. 29201

.TII1.y 9, 1981

.

!Ir.11.J. Sires, Assistant ~fsn~~er

Ilealth, safety & Environment

Department of Ener~y
$nvannah River- nperat ions 0ff3.ce

Re:1’.0. Box A
Ai.lcen, S.C. 29R01

Dear Sir: -

SnvnJ)nnllRiver plant

Cc>nst!-t[ct:inn Permit Ilo. 7947
Rarnl?c1.1.Cotm ty

;

t

i

i, ,
Enclosed’is s State Construction Permit for the referenced wastewater treatment
facility. The conditions of the permit are explicitly stated; construction ia to b

be performed in accordance with this permit and the supporting engineering report,
plans and specifications approved by this office.

~(a~dress ~e~o,,)
‘t>urDistrict Environmental Engineer from this Department Is Ceorze ?lelson

. He, along with”the Industrial & Agricultural Division of the
Department of Health & Environmental Control, should be notified when-construction
~s begun and when” the facility is ready for operation. A finsl inspection must
be made>efore the treatment facility ia placed in operatiOn. At the time of this
inspection, YOU must aubtit a letter from a registered engineer certifying that the con- k
struction has been cocnpleted in accordance with the approved plans and specifications. -

Itlaccordance with State Law, your fscility t~ill be required to have an operator-in- 1

charge who has been certified by the State Eoard of Cert~fication of Environmental
s,y~tema@erators. Your facility has been claaaified in Group ~. necessitating-

an operator holding a Grade ~ or higher certificate. You will not be given permis-

sion to operats your facility until a properly qualified operator(a) has been obtained. ”
Questions in this matter should be’directed to William B. Moore of the State Board of

Certification of Environmental Systems Operatora, Room 205, J. Marion Sims Building,
2’600Bull Street, Columbia, S. C. 29201.

Sincerely;

~“

L9;4f..$~ “+ :
Addreas of District Engineer: Robert G. Cross, P. ., Dire-ctor

117 WarIon Street, Ti.P.. Industrial & Agricultural wastewater Division 1

Aiken, S.C. ~9~~1 Bureau of Wastewater ISStream Quality Control
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“- SO;U [Ii CAROLINA DEPARTME

“ @

~~~p~$g!f~~ ENVIRONMENTAL CONTROL

~i%~:”.<.’ ‘ cONS”lI]UCTION” PERMIT

,.,.,v

‘Permission is hereby granted 10: Savannafi n i.ver Plant
P.0. Brrx A
Aiken, S.C.

for t IIC construction of a waste treatment and/or collectionsyalefnin accordance with const ruction plans, specifications,
engineering report and Construction Permit Applicationsignedby—... J.L.‘~..,
RegisteredProfessionalEngineer,S.C.RegislrationNo”:_..._— 1.‘~!q

Projecl, Description:

Construction of package extended nrr?atj.onse~.;n~et?f:atmentplant for L-Area and
a.s?ociatedlift station (150gpm)

Effluent’to be discharged to Sr-r=l CrPek in the
(Stream or Existing Syslem)

-s~’ ba~in at a daily rate not to exceed 35 t Onn
lat. 33~ 12’ !$:P

per day. County in which project is located: Rarn*~e~l- Coordinates of the discharge pointi o ?7 v~~ **1.?
*re~~tive seconds)

Effit)cnl concentrations of those constituents the system is dasignod to remove or Teduce will be as follows:

?lnnth.ly Avera~~

3fl rnr?ll., .
1:ss “3nmgf1
Fecal Coliforel 200/100m1

Special ‘Conditions:

‘-

I
Permit No: ~ Dale 0! Issue: .~lY 7. , 19.L

,,

Expiration Date: Unless construction ia initiated prior to +luIY 7. 1982 , it will be
naceasary to reapply since this permit will no longer be valid.

Treatment Plant Classification: Group TIT

fn accepting this permit, the owner agrees tO the admission Of prope~ly authorized pereons at all reasonable hours for the
purposas of sampling and inspection.

THIS ISA PERMIT FOR CONSTRUCTION ONLY Af.Jf)DoE!j NOT CONSTITUTE STATE DEPARTMENT OF HEALTH A
ENVIRO

~

NTAL CONTROL APPROVAL, TEMPORARY OR OTHERWISE, TO PUCE THIS SYSTEM IN SERVICE. m

“&

,\ P

?.;)
,.

‘> q ~ [u p,-

uNcLAsslFl@- -(”4‘Bureau of Wastewater and Stream Ouality Control
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● DepartmentofEnergy

Savannah RiverOperationsOffice
PO. Box A
Aiken,SouthCarolina29801

R. A. Caldwel1, Director
ProductIon Dlvlsion

OPERATION PERMITS “

The South CarolIna Department“of Health and Environmental Control (sCDHEC)
has reissued operation permits, O/P-02-263 through O/P-02-281, for the
operation of the coal-fired boilers at the Savannah River Plant powerhouses,
and temporary operation permit, O/P-02-310, for operatiqn of a rented
oil-fired boiler at 1OO-L Araa. Permits O/P-02-263 through O/P-02-281
expire on November 30, 1983; pfirmitO/P-02-31O expires on May 31, 1983.
This office needs to be advised 90 days prior to permit expiration of
the need for renewal. .

1) Additionally, permits O/P-02-263 through O/P-02-281 require that source
‘~ testing be conducted beginning in June 1983; .SCOHECmust approve the

test methodology, and the boilers must be at maximum normal operating
the test. PIease provide the test schedule and protocolcapacity during

by PW 1, 1983.

EEE:LCG:bmr .

,:,.7.5:1:!?,f..;.,,-$’. ..<,,.:: ;,:,, :,. ,.
!.n,[q;,,.cf,~:,.

I G. A. Smithwick, Oi~ector
Office of Envircnment

Attachment -

cc wlatt:
+ E. B. Sheld&n; Ou Pent, SRP



Stih@olina
Departmental

●HealFh~d

BOARD

J. Lorln Maaon, Jr., M. D., Chairman
Gerald A. Kaynard, Vice-Chairman

aonard W. Douolaa. M. 0, , Secretaw
‘Oren L; Brady, Jr.

Moses H. Clarkaon, Jr.
. Barbara P. Nueaala

Jamea A. Sprulll, Jr.

Environmenbl--
Control

COMMISSIONER
Robeti S. Jackson, M.D.

26W Bull Street
Columbia, S.C. 29201

January 18, 1983 “

I
U. S. Department of Ener~

I

Savannah River Operations
P. O. Box A
Aiken, South Carolina 29801

Attention: M. J. Sires, Assistant Manager for Health, Safety and Environment
.

Subject: Renewal of Operation Permit(s)

Dear Sir:

Pursuant to Section 48-1-110, 1976 Codes of Laws of South Carolina, as amended, and -
South Carolina Air Quality Control Regulation 62.1, Section II official notice is
hereby given for renewal of operating permit(s) indicated below:

Permit Number 01d Expiration Date New Expiration Date Original Issue Date

o/P-02-263
through
o/P-02-2Bl November 30, 1982 November 30, 1983 May 26, 1980
O/P-02-310 May 31, 1982 May 31, 1983 October 26, 1981 I

Please atta~h this letter to the permit(s).- I
Very truly yours,

~)j~,~~ &
William W. Culler, P.E., Director
Engineering Services Division
Bureau of Air Quality Control

WWC :BWB:ce

cc: James B. Spears, Lower Savannah District, EQC



●
Department ofEnergy
Savannah RiverOperationsO~fico
PO. Box A
Aiken,South Carolina29WI

FEE O 71983

R. A. Caldwel1, Director
ProductIon Dlvfslon

OPERATION PERMITS

The %’uth Carolina Departmo;t“of Health and EnvlronmentalControl has issued
. .

operation permits, O/P-02-354, O/P-02-355, and O/P-02-356, for the operation

of emergency diesel

November 30, 1987.

iS atthched.

EEE:LCG:bmr

Attachment

generators at the 100-L Area. These permits expire on

P1 ease note the permit conditions. A copy of the permit.s
.-

.-
.,

,9.,:,.,:,! (!{ ,’ .! ‘7, “ .-”

G. A. Smithwick, Director
Off1et?of Environment

I



* <-
,.

“Solj~~Carolna
Deparlmenl-of

●Heallhand
Environmenbl
Control OFFICE OF

DATE OF ISSUE:

BOARD

~J. Lorlrr Mason, Jr., M.D., Chalnnan
Geral~ A. Kaynard, Vice-Chairman

Leonard W. Douglas, M. D. , Secreta~
‘. Oren L. Brady, Jr.

Moses H.Clarkaon; Jr.
Barbara P. Nuesale

James A. Sprulll, Jr.

COMMISSIONER

ENVIRONMENTALQUALITYCONTROL ‘ObBfi‘2&~;~~~fi

OPERATION PERMIT Columbla,S.C.29201

JANUARY 12, 1983 ORIGINAL DATE OF ISSUE: JANUARY 12, 1983

Operation Permit Number(s) O/P-02-354, O/P-02-355, and.O/P-02-356 are hereby issued

to the U. S. Department of Energy, Savannah River Operations, P. O. Box A, Aiken, South

Carolina 29801

For the operation of three (3) emergency diesel engines, one (1) GM Detroit Model 7163-

7200 (6.21 X 106 8TU/hr, no. 191-L) and two (2) Cleveland Model 16-278A (9.66 X 106 8TU/

hr each, nos. 108-1L and 108-2L) to provide emergency power to 1OO-L Reactor Area.

@ NOTWITHSTANDING ANY OF THE CONDITIONS LISTED BELOW, NO APPLICABLE LAW, REGULATION OR
STANDARD WILL BE CONTRAVENED.

CONDITIONS

1.

2.
3.

4.

AI1 official correspondence, plans, permit application forms and written
statements are an integral part of this permit.
This permit to operate shal1 expire on November 30, 1987.
The permit to operate may be renewed only upon the written request of ‘the
permittee and upon evidence of satisfactory operational experience during
the prior operating period. It is further subject to compliance with all
laws, regulations, and standards applicable at the time of the renewal.
Malfunctions of the source or control equipment must be reported to this
agency in accordance with the South Carolina Department of Health and
Environmental Control Regulation 61-62.1, Section II, Paragraph D-3
adopted on January 10, 1978.

This is pursuant to the provisions of Section 48-1-110, 1976 Codes of Laws of South
Carolina, as amended, and the South Carolina Air Quality Control Regulation 62.1,

● Section II.
Qq lt-LJti
Mll iam W. Culler, P.E., Director~ai $~~:~~~]~<~ Ejgin~ering services Divisionup

Bureau of Air Quality Control



●

.

C. G. Halsted, Jr. , Director

Process and Weapons Division

reissued the following operation permits:

(1) O/P-02-284 for the atmospheric release of oxides of nitrogen
(NOX) from Building 221-H;

Permits o/P-02-284 and O/P-02-285 expire on March 31, 1987; permit I/O-

02-018 expires on January 31, 1984. Please note the permit conditions. A
‘copy of each permit or rene~,al noci,ce is attaqhed.

G. A. Smithwick, Director

EEE:LCG : tgg Office of Environment

3 Attachments

cc wlatts:
~E.B. Sheldon, SHP
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$OUth~Caro~na ‘uNcLAssjp/~~J &::,yyj;::;d”v~Jgfi

De~rtment of _ ‘eOTdwDOU’IaSiiSi~~JY

Healthand
Moses H. Clarkson, Jr.

Barbara P. Nueasle

Envirmmenbl
JamesA.SPmlll,Jr.

COMMISSIONER

Control~,
Roben S. Jackson, M.D.

OFFICEOF ENVIRONMENTAL QUALITY CONTROL 2S02BullStr~!

OPERATION PERMIT Columbia,S.C.29201

DATE OF ISSiIE: NOVEMBER -15; 1982 ORIGINALDATEOF ISSUE: My 26, 1980

Operation Permit Number(s) O/P-02-284 is hereby issued to the Department of Energy,

Savannah River Operations Office,— P. O. 80X A, Aiken, South Carolina 29801

For the operation of one (1) process for the dissolving of uranium - aluminum al10Y

i n nitric acid with resultant release of. nitrogen oxides. (Area H - Process 221-H.)

NOmTHSTANDING ANY OF THE CONDITIONS LISTED BELOW, NO AppliCable LAW, REGULATION OR
STANDARD WILL BE CONTRAVENE.

.
CONDITIONS

1. Al1 official correspondence, plans, permit application forms and written
statements are an integral part of this permit.

2. This permit to operate sh,al1 expire on March 31, 1987.
3. The permit to operate may be renewed only upon the written request of the

permittee and upon evidence of satisfactory operational experience during,
the prior operating period. It is further subject to compliance with al1
laWS, regulations, and standards applicable at the time of the renewal.

4. Malfunctions of the source or control equipment must be reported to this
agency in accordance with the South Carolina Oepartrnent of Health and
Environmental Control Regulation 61-62.1, Section II, Paragraph D-3
adopted on January 10, 1978.

.-

.-

This is pursuant to the Provisions of Section 48-1-11O, 1976 Codes of Laws of South
Carolina, as amended, and the South Carolina Air Quality Control Regulation 62.1,
‘Section II.

.“Tdd,m D.&

ml

1 I am . Cu er,~,.. ”
.N” Engineering Services Division

Bureau of Air Quality Control
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J. Lorin Mason, Jr., M. D., Chairman

Gerald A. Kaynard, Vice-Chairman
Leonard W. Douglas, M. D. , Secretary

Oren L. Brady, Jr.
Mo6es H. Clarkson, Jr.

Barbara P. Nuessle
James A. Spruill, Jr.

COMMISSIONER
Roberi S. Jackson, M.D.

OF ENVIRONMENTAL QUALITY CONTROL 26OOBull Street

OPERATIONPERMIT ,Columbla,S.C.292o1

DATE OF ISSUE: NOVEMBER 15, 1982 ORIGINAL DATE OF ISSUE: hW,Y 26, 1980

Operation permjt Number(s) O/P-02-285 is hereby issued to the Department of Ener~,

Savannah River Operations Office, P. O. Box A, Aiken, South Carolina 29801

For the uperation of one (1) process for the dissolving of uranium in nitric acid;

uranyl nitrate and the subsequent denigration accompanied by a release of N02.

(Area F - Process,221-F: )

NOTWITHSTANOING ANY OF THE CONDITIONSLISTEDBELOW, NO APPLICABLE LAW, REGULATION OR
STAWDARD WILL BE COWTRAVENEO .

CONDITIONS

1. Al1 official correspondence, plans, permit application forms and written
statements are an integral part of this permit.

Z. This permit to operate shall expire on March 31, 1987.
3. The permit to operate may bg renewed only upon the written request of the

permittee and upon evidence of satisfactory operational experience during
the prior operating period. It is further subject to compliance with all
laws, regulations, and standards applicable at the time of the renewal.

4. Malfunctions of the source or control equipment must be reported to this
agency in accordance with the South Carolina Department of Health and
-Environmental Control Regulation 61-62.1, Section II, Paragraph o-3 ~~ -
. adopted on January 10, 1978.

., :m”
This is pursuant to the Provisions of Section 48-1-110, 1976 Codes of Laws of south
Carolina, as amended, and the South Carolina Air Quality Control Regulation 62.1,

● Section II.

~~; Q, f~

Will lam W. Culler, POE., Director

Engineering Services Oivision
Bureau of Air Quality Control

uN~21..~s<~! FIED
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-:.’ BOARD
J. Lorin Mason, Jr.; M. D., Chairman

Gerald A. Kaynard, Vice-Chairman
Leonard W. Douglas, M. D. , Secretary

Oren L. Brady, Jr.
Moaea H. Clarkson, Jr.

Barbara P. Nuessle
James A. Sprulll, Jr.

COMMISSIONER
Robert S. Jackson, M.D.

2600 Bul I Street
Columbia, S.C. 29201

November 16, 1982

Department of Energy
~v:nn;~xR~r .Operati ons Office

A{ke~, South Carolina 29801 ,

Attention: M. J. Sires, Assistant Manager for Health, Safety and Environmbnt

Subject: Renewal of Operation Permit(s) - Pilot-Plant Incinerator

Dear Sir:

Pursuant to Section 48-1-110, 1976 Codes of Laws-of South Carolina, as amended, and
South Carolina Air Quality Control Regulation 62.1, Section 11 official notice is
hereby given for renewal of operating permit(s) indicated below:

Permit Number Old Expiration Date New Eipiration Date Original Issue Oate . -

1/0-02-018 January 31, 1982 January 31, 1984 January”29, 1979

Please attach this letter to the permit(s).

Very truly yours,

UA,— b L-u-
Milliam W. Culler, .P. E., Director
Engineering Services Division

~:.,8yreau of Air Quality Control

WWC:JW:ce

cc: James Spears, Lower Savannah District, EQC
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U)lited States Departme]~t of the Interior ~~

FISH AND WILDLIFE SERVICE

Q

‘Tq~$:’ ‘“ PLATEAU BUILDING,ROOM A-5
‘[H

,,
[

=-4 . 50SOUTH FRENCH BROAD AVENUE
,,+

● %. ,.,- ASHEVILLE,NORTH CA,ROLKNA28S01
~’~~L4,Y,s/FjFDFebruary 25, 1983

Mr. P,.J. Sires .!..

Assistant Manager for Health,
Safety and Environment

Department of Energy
Savannah River Operations Office
P.O. Box A “
Aiken, South Carolina 29801

RE: 4-2-81-075

Oear F:r.Sires:

A. lntrodu~tion

‘This” ietter presents the Biological Opinion of the U.S. fish and Wildlife
Service concerning the effects of the proposed reactivation of L-Reactor at
the Savannah River Plant (SRP), Barnwel 1 County, South Carolina, on the
endangered American alligator (Alli ator mississi “

~ultation ?~~;~~~)fie~%~~~3~n1982,response to your request for forma
and involves only the alligator. This ‘Opinion does not address requirements
of environmental lav!sother than the Endangered Species Act.

‘A ‘rnc effect” determination was made for the red-cockaded woodpecker ~~
(Picoides borealis) on the besis of negative surve~’sconducted in the
project area for this species. The wood stork (Mycteria americana), a
species ynder status review during part of the consultation period, will
soon be officially proposed for listing as an endangered species. Transient
individuals of the species have been observed in recent years in the Steel
Creek area during the sumer. Although no nesting by wood storks has been
reported on the SRP (the nearest known rookery is “located 30 air miles away —
at lli1len. Georaia), the thermal effluents resultim from the reactivation
of L-Reactor wiil destroy.potent+al f~edipg habitat-for this wading bird in

the Steel Creek delta. Once the species 1s officially proposed for listing,
a conference is required with the Fish and Wildlife Service only if the
Department of Energy determines that this project might jeopardiz= the
continued existence of the wood stork. However, if this species is
officially listed before the start-up of L-Reactor in the fall of 1983,
automatic “may effect” situation exists and formal consultation must be
reinitiated with this agency. -

an

B. Project Descripti~n

The subject of this consultation is the reactivation’of L-Reactor; which has
been inactive. since 1968. L-Reactor, along with the other production
reactors on the SRP, reduces “defense nuclear materials” (primarily

● plutonium and t.ritium 7 to meet national requirements for nuclear weapons. A
recent increase in the demand for these defense nuclear materials resulted
in authorization for reactivation of the .Peactor. This reactor will use
approximately 125 million 9allons of cooling water at a time. This heated.



.

UNCLASSIFIED -
.

water will then be pumped directly” into Steel Creek, as it was during the
previous operation of this reactor from 1954 to 1968. Approximately 1,000
acres of wetland, including 420 acres of the Steel Creek corridor and 580
acres of the Savannah River Swamp, will be severely impacted. This area,
which was similarly affected by the previous operation, is just now
recovering and being revegetated by wetland emergents and submergent
hydrophytes. Cypress killed in the previous operation have not regenerated.
The thermal discharge, as it enters Steel Creek, will be about 79 degrees
centigrade, flowing at ap roximately ’11 cubic meters .oersecond (this is a

!ten-fold increase in flow . The heated effluent will enter the swamp at
temperatures ranging from 40 degrees centigrade to 44 degrees centigrade.
Elimination of all emergent wetland flora and submergent hydrophytes as well
as scrub-shrub and willow-dominated communities is expected. A few fish and
invertebrates may persist along stream margins and backwater areas, but the
vast majority of Steel Creek willbe eliminated from use by most organisms.
8ecause the temperature of the effluent will be greatly reduced by the time
it ‘reaches the Savannah River, no change in’the river itself is expected.

C. Consultation History

An administrative record of this consultation is maintained and open for
inspection at this office. Informal consultation on this project was
initiated on January 30Y 1981, and resulted in biological studies being
concentrated on the effects of the project on the American alligator.
Studies for species under status review,such as the wood stork and six
species of plants, were also conducted. On June 21, 1982, a two-volume
interim report entitled “An Evalu?ticn of the Steel Creek Ecosystem in
Relation to the Proposed Restart of the L-Reactor” were provided to this

office along with sections of the environmental assessment prepared for the
project. The complete Environmental Assessment was provided September 8,
1982. DOE requested that a meeting be scheduled at the Savannah River
Plant after the documents had been reviewed by the Service. ODE”expressed
its desire to “formally begin the consultation process required by
Section 7“ after this meeting had taken place. A meeting was held
September 16, 1982. ‘At this,meeting, further information and details of the,... . ..
DIOIOgl Cal .stucliesdone for the assessment by DOE staff, consul tants,, and
Savannah River Ecology Lab persomel were pr~ented. Formal consultation
ktas initiated on receipt of the written request from DOE on December” 23,
1982.

D. 8iological Opinion

Indiscriminate taking of alligators and widespread habitat” alteration were
responsible for the reduction of the species’ numbers ,throughout ‘its range
and subsequently necessitated its inclusion on the Federal list of
endangered species. In recent years alligator populations have responded
favorably to effective law enforcement efforts which restricted taking, and
the species has recovered in portions of its range. The inland South
Carolina population is still federally listed as endangered.

Various estimates place the alligator population on the SRP at between 120
and 300 animals. There are approximately 25 alligators inhabiting the Steel
Cree. ,rea with” evidence of regular reproduction in this population. .

A

, l:fl-.P~e13 ary data suggests relatively high hatchling and juvenile
~>,p: -,,
+1
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survivorship in this area, which is probably due to the dispersed nature of
the breeding habitat in the form of smaller lagoons, backwaters, and ponds.
The proposed start-up was timed intentionally to minimize impacts upon the”
Steel Creek alligator population, which is ‘expected to move to avoid thermal
stress. Fall is considered the optimal time period for this purpose because
any nests in the area would have hatched and young of the year would be
sufficiently mobile to escape. Also, it is before the onset of very cold
winter temperatures, when torpid individuals wintering along’ the banks of
Steel Creek might not arouse in time to escape lethally high temperature
levels. Although adults are expected to escape safely, there is more
potential danger to the emigrating young from increased exposure to
predation. The thermal effluent from L-Reactor will eliminate alligator
habitat in Steel Creek, with the exception of some backwater areas. The
1,000 acres expected to be destroyed as a result. of the start-up of
L-Reactor represent approximately 3 percent of the total wetlands habitat on
the SRP. Two lagoons adjacent to Steel Creek at Road A, which have been
known to be used by females with young, will be protected from thermal
effluent leakage b.y dikes or some similar obstruction. Ouring the previous
operation of L: Rea;tor, at least one alligator was observed t~ occupy one
these lagoons for a period of over a ye~r while the reactor was active.
Nater temperature at that time in the lagoon was 30 to 35 degrees
centigrade. Temperatures were lethal at the mouth of the lagoon.

Althouah the habitat for alligators.in Steel Creek will be lost and the

of

corrid~r will no longer be av~ilable as a safe travel path between the
laaoons and backwater areas on either side of the creek, the ‘impacts of the
pr;posed project are not expected to be severe upon the” SRP alligator
conulatioc. Evidence indicates that available habitat is not saturated by
the existing population. Alligators continue to occupy and successfully
reproduce in the thermally influenced area of Par Pond reservoir northeast
of this uro.iect. In fact, some observers have suggested that moderate
thermal inc~eases may have some favorable impacts-~n alligator populations,
including accelerated growth rates of juveniles, which reduce the generation
interval and enhance the reproductive potential of the population. Benefits
are offset by the potential neg?tive impacts of moderate thermal loading
such as the induction of a premature reproductive season. Non-continuous
reactor . operation, resulting in rapid and unseasonal changes in water
temperature may also affect the viability of,sperm being produced by
alligators. Mbst of these speculations apply to reservoir situations,
however. In ? ‘stream situation, there will be few areas where thermal
loading would be considered moderate instead of severe. The majority of the
Steel Creek alligators are expected to move completely out of range of
L-Reactor’s thermal influence.

Since the start-up of L-Reactor will be a.gradqal process, with several days
being required for wate~ in Steel Creek ,to rise to maximum temperatures, no
direct mort~li~y of alligators from thermal impacts is expected to occur.
Therefore, incidental taking is not considered applicable to this,
consultation. After careful review of all the information available for “
this project,” it is my Biological Opinion, tJ.at..theproposed reactivation of
L-Reactor is not likely to jeopardize the continued existence of the
American alligatOr.



d“
‘, ’,,.’

—
E. Additional Conservation Recommendations

During start-up of L-Reactor, it is particularly important that the Steel
“o

Creek corridor be monitored closelY to assess actual impacts upon the
allioator copulation. Radio telemetric studies which have beeninitiated
with-alligators here should be continued at least through the winter
following the start-up to determine .the response of the Steel Creek

I population to this project. Longer term telemetric studies, as well as
additional population surveys in this area and adjacent areas, are strongly
recommended

..-

If mortality of alligators should occur as a direct result of the thermal
effluent entering Steel Creek, consultation should be reinitiated.

An excellent job appears to have been done on”the biological work necessary
to assess impacts from the proposed projection the alligator, and we would
like to express our appreciation for Your willingness to time the project
start-up to minimize impacts on resident alligators. It is our hope that
this consultation will be helpful to you in fulfilling your obligations
under the Endangered Species Act and look forward to future cooperation
between our agencies.

Sincerely yours,

Warren T. Parker
Field Supervisor
Endangered Species

cc:
Director, FWS, Washington, DC (,4FA/oEs)
Re@onal Director, F\!S,Atlanta, GA (ARD-FA/SE)
Field Supervisor, ES, FMS, Charleston, SC

!W,P’ . . . . ,,,.,
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K.5 WS’2LAWDS

K.5.1 Floodplains/Wetlands

K.5.2 Floodplains/Wetlands

Notice - 7114/82

Statement of Findings - 8/23/82
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~eie:a! Repis:c: I Vcl. 47, )<0, iZ5 / \)ieGneE.GRY, ]u]y 14, 19s2 \ Noti6es 30563

~PARTMENT OF ENERGY

Floodpla\nN’etlands Notice for L.
Raactor Resumption of Operation,
Savannah River Piant, Alken, S.C.

AEUCY: hew Dep8rtmer.:.
ac’rm~: Floodplain/11’etlands Notice.

D-IPTIOW The Depar~e~! of b=
(OOL) is mwider~ tie resumption of
Ope:; tion of tie LF.e6ctor et iL=
~av-~ River Pl@ Aika Souti
Carb. ”Tne MeaC&r presiwsly
operakd horn 1~ la 1~ when it ~Sas
placed in ofiiciid ~dby status. The
resumption of operation of the reactor
Watipacl nOOdplti/wetlnn&
adjacent to the SaI,anrIah Rivar and a
tiu~ (Steel &e&] kscated m the
Savannah Nver Piti.cite. ~y
co-ents regarding the pro~aad
floodplain/wetlanda action may be
subtitied to DOE at the address
protidd below.
Dk= Commen& receix,ed on o:.beforE
]ulyi!9,19B2. -
‘ADDRESS]ohn J. ]iche, Jr., Dii-atior of
B+uction Operatims, DP-1~, Ofiice
of the Adstmt Semtq for Defense
~.W.S.=pa-ent of fie~,
Wa6hin3ton, D.C. 20545 (301-3S3-3782),

Issued h-WaS~tDU, D.C., ]dy a, 19u,

It-i A Vaugbnn.

.4ssti*q. Envinmine.n tag
P.Q&ctiO*-nndaaj
*-BE. .,:”,:..:.”:,:
*x&+u2&w*ti&~,

Slu.alcm titi
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FedemfRegisterI Vol.47,No. 163I MondaY. Au~et 23,1982{ NOticee 36691

Floodplain/Wetlands Ststement of
Findings for the Propossd Opsration
of L-Reactor at the Ssvannah Rmer
Pta~ Alken, SOUfh C8miti

The Department of Energy pmposea 10
=ume operstion of LReactoralita
%vannah River Plant at Aiksn Souh
Csmlina as soon as it is rsady for
operation, presently scheduled for
October 19s3. LReactor bsgan o~mting
in 19% md was placed on standby ~
1- The resumption of opemtion of the
rsattor will bnpactfloodplain/weUmds
adjacsnttotheBsvannahRiversnda
tributsry(Steel-ek) Iomtsdon-the
SsvannsbRiverPlantsite.fmpectnwill
rsdt km thedischargeofmob
water.A Floodplain/WeU6nds
Assessmentwas p=parsd as Appsndix
B of the LReactor Snvimnmental
Assessment (DOE/W-5). whi~.
describes the floodplain/w6tlends ,
impacts of tie discharge and assesses
the potential for mitigatiW those
impac~ by alternative mow me~ods.
Alternative cooling methods tit w-
comidered included recircula@ and
ones-tbmugb systems. Retia~
alternatives were found not to be viable
because of their impact on the schedule
for reactor operation snd hi costs
required for instruction. Alternate”
ones-tbrougb systsma wers not
considered practicable since tbsy would
rssult in delays and higher costs without.
signifiwtiy different flomiphl, ,.
wetlanda effects than the existing
discbw system Floodplain/weUande
impacts from the discharge wilf be,,.
~ed to the extent practicable.
fmpacts to the Ameri~ alligator”fn the”
affected arsa will be ~ dby
prsvsnting bOt watsr from entering Wo

lagoons that provide habitat for
alligatorsa~acenttoSteelCrsek.
AUigatom located in the sw’drnp arsa
will be able to move to thermally
unaffected was.

The resumption of LRector operation
will conform to any applicable State or
local floodplain protection stsndsrds.

Consistent with the lew snd the PO~W.
set forth in %ecutive Orders 119w snd
11~ tie Department of energy has
foundthat them.is no practicable
sltemative ‘to impacting the floadplan/
wetlands adjacent to the Savanriab
River and ,a tribu~ located on the
Savannah River PIWt site. The project
W minimize potential hsrm to or
atithin the floodplain/wetlmds, to the
extent practicable.

●
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K.6 HISTORIC PRESERVATION

K.6.1 DOE Request for Archeological Determination to

I Advisory Council on Historic Preservation

1 K.6.2 U.S. Department of Interior Letter of Determination
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Department of Energy
Savannah Rwer operations Office
PO. Box A

Aiken, South Carolina P9801

.

/+DVISUi?YCOLifCiL
Mr. Robert Garvey, Executive Director

GN tllSTORIC PRESERVATION

Advisory Counci1 on Historic PreservatiOn.

1522 K Street, NW

I

2Y &z,r~

Washington, DC 20005

Dear Mr. Garvey:

REQUEST FOR DETERMINATION OF NO ADVERSE EFFECT OR’FIVE ARCHEOLOGICAL SITES
ALONG STEEL CREEK, SAVANNAH RIVER PLANT, BARNWELL COUNTY, SOUTH CAROLINA

The Savannah ‘River Operations Office of the U. S. Department of Energy is in
the process of reactivating the “L” Area Reactor on the Savannah River Plant,
South Carolina. . -.

As part of the reactivation environmental assessmnt, five archeological sites
were determined to be significant enough to warrant protection. A detailed
discussion is set forth in Exhibit A, and further supported by Exhibits B
through H.

Based on the enclosed documentation, we request a determination of no adveme
effect. Please indicate your concurrence by signing one copy of this letter
and returning it to this office.

The associated determination of eligibility for nomination to the National
Register of Historic P1aces wi11 be forwarded directly to your office by the
Keeper of the National Register.

Thank you for your consideration in this matter. Questions your staff may
have should be directed to Ron Jernigan, FTS 239-26B5, or Commrci al 803
725-3685.

Sincerely,

-E*
R. L. Morgan
Manager

Enclosures:
(See attached list)
Separate Cover Concurrence: See above signature

● c, : Charles E. Lee, S.C. SHPO, w/o encls. Date: R.
....$. . G1en T. Hanson, USCIAA, w/o encls.
.:’..’!

~~~~.i OSR!F!ED



The Director of the National Park Service is pleased to inform you of our
determination pursuant to the National Historic Preservation Act, as amended, and
Executive Order 11593 in response to your request for a determination of eligibility for
inclusion in the National Register of Historic Places. Our determination appears on the
enclosed material.

As YOUknow, your request for our p?ofcssiond jldgment constitutes a part of the
Federal planning process. We urge that this information be integrated into the National
Environmental Policy Act enaIysis end the analysis required under section 4 (f) of the
Department of Transportation Act, if this is a transportation project, to bring about the
best possible program &cisions.

. This determination does not serve in any manner as a veto to uses of property,
with or without Federal participation or assistance. The responsibility for program
planning concerning properties eligible for the National Register lies with the agency or
bIock grant recipient after the ,AdvisoryCouncil on Historic Preservation has hati an
opportunity to comment.

● We are pleased to be of assistance in the consideration of historic resources in the
planning process.

Attachment

-.
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~RMINATION OF ELIGIBl~ NOTIFICATION
4

*

;/

@

->
National Register of Historic Pfaces

@National Park Service

“ /

Proiect Name:

L~~~tion:Barnwell COUllty State: SC

Request submitted by:. DOE .R. L. ‘organ

Date Received: 7/21/82 Additional information received:

36 CFR-Part 63”,3
Dete~inQtiO~

Eligibility

Norne of property SHPO ‘;ecretary af the - Criteria

opinion Interior’s opinion

38BR5S Eligible Eligible

38BR112 ,, ,9

●
38BR269

38BR288

,1 ,,

Eligible Eligible

*

WASO-27
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K.7 FAA NOTIFICATION

FAA Letter Notification of Exemption

.
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,0 Department of Energy
Savannah KlverOperationsOffice

●

●

�

PO. BOX A “

Aiken.South Carolina29801

L. D. Eggenberger, Chief,
Evaluation Division

August 13, 1982

,_ . .

Telecommunications Branch, Personnel

I
and Kanag~ent

sRP 5TRuCT~S EXCEEDING 200 FEET IN HEIGHT (=O E. J. STEVENS TO YOU DATED

819/82)

Upon inquiry to the Atlanta FM Regional Office of August 12, 1982, I was

advised by Eleanor Llilliams that it will not be necessary to mark or light

our structures up to 210 feet’in height. Her decision was based upon:

1. F..ARegu12ticn 7400.2 (b), paragraph 1610.

2. The current

Chart dated

“Notice” appearing on

9f3/81, which affects

the Charlotte Sectional Aeronautical

SRP and;

3. The distance f:om Bush Field and the Barnwell Airport.

(m~~’

ACT:LLT:frb

cc : S&S Div.

.
.

I



D, Department of Energy
Savannah River Operations Office

PO. Box A
Aiken,5outh Carolina29801 August 13, 1982

L. D. Eggenberger, Chief, Telecommunications
Evaluation Division

._.

Branch, Personnel

%

~ .
4

*> “ ‘“l
/’

. .

and Management

S~P STR?JCT~S EXCEEDING 200 FEET IN HEIGHT (~o E. J. STEV~S TO yOU D.4TED

8/9/82)

Upon inquiry to the Atlanta FAA Regional Office of August 12, 1982, I was

advised by Eleanor Williams that it will not be necessary to mark or light

our structures up to 210 feet”in height. Her decision was based upon:

J. F.L-L.Regulation 7400.2 (b), paragraph 1.610.

2. The current “Notice” appearing on the Charlotte Sectional Aeronautical

Chzrt dated 9/3/81, which affects S= and; I
3. The distance from Bush Field and the Barnwell Airport. I

F

(
.u;6<!”E:d’i. ‘

Tr nsportation Branch
ACT:LLT:frb Contracts cnd Servcies

....
.-
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