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SUMMARY

PURPOSE

The U.S. Department of Energy (DOE) has prepared this final environmental
impact statement (EIS) to address the environmental consequences of the
proposed construction and operation of modified cooling water systems for
K- and C-Reactors and the D-Area coal-fired powerhouse at its Savannah River
Plant (SRP) in accordance with section 102(2)(C) of the National Environmental
policy Act (NEPA) of 1969, as amended, and to provide input into the selection
and implementation of such systems. On March 28, 1986, a Federal Register
notice (51 FR 10652) announced the availability of the draft EIS and estab-
lished a 45-day review/cement period on the document, from March 28 to May
19, 1986. On April 30, 1986, DOE conducted public hearings in Aiken, South
Carolina. In its preparation of this final EIS, DOE has considered the
comments that were submitted by government agencies, private organizations,
and individuals during the public hearing and review/conunentperiod. This
final EIS incorporates the comments on the draft EIS, DOE’s responses, and
modifications made as a result of these comments. The major comments received
at the public hearings and during the conunentperiod fell into the following
categories:

● Alternative uses of cooling water for various agricultural, aqua-
cultural, and power production

● More detailed design analysis and thermal performance data for cooling
towers

● Present-worth cost analysis of cooling towers

● Inclusion of predictive biological information similar to that required
by Section 316(a) of the Clean Water Act, along with a Habitat Evalu-
ation Procedure (HEP) analysis

● Impact of chlOrinationldechlorination and corrosion-inhibiting com-
pounds on the aquatic environment

NEED

The major sources of thermal effluents at the Savannah River Plant are the
cooling water discharges from production reactors and the D-Area coal-fired
powerhouse. Two of the production reactors, K- and C-Reactors, discharge
their cooling water directly to Pen Branch and Four Mile Creek, respectively.
The coal-fired powerhouse in D-Area normally discharges cooling water from
cooling-system condensers into an excavated canal that flows into Beaver Dam
Creek. At present, the discharges from these three facilities do not meet the
temperature limits specified in the State of South Carolina’s Class B water
ClaSSifiCatiOn standards.

DOE must implement cooling water systems for the thermal discharges from
K- and C-Reactors and the D–Area coal-fired powerhouse to comply with both the
South Carolina Class B water classification standards [as contained in the
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renewed NPDES permit (N~ber SCOO00175)I and a Consent Order (84-4-W), dated

January 3, 1984, and amended On August 27~ 1985, and August 31, 1987, between

DOE and the State of South Carolina Department of Health and Environmental

Control (SCDHEC). The Consent Order contaitisa compliance schedule for the,
completion of NEpA dOc~entation and the construction and operation of cooling
water systems tO attain the Class B water classificatiOn standards, subject ‘0
the appropriation of funds by COngress. As stated in the NPDES permit,

cooling water discharge temperature limits for K- and C-Reactors and the
D–Area powerhouse are nOt tO exceed an instream temperature Of 32.2°C and
the effluent must not raise the temperature Of the stream mOre than 2.8°C
above its ambient temperature unless the existence of a balanced biological
community can be maintained through evidence provided by a Section 316(a)
Demonstration study.

PROPOSED ACTION

The proposed action considered in this environmental impact statement is the
construction and operation of cooling water systems for K- and C-Reactors and
the D-Area powerhouse tO attain compliance with the State Of SOuth CarO1ina’s
Class B water classification standards. DOE’s preferred alternatives are to
construct and operate once-through cooling towers for K- and C-Reactors, and
to implement increased flow with mixing for the D-Area coal-fired powerhouse.
Because the discharge temperatures of cooling water from these preferred
alternatives will at times raise the ambient stream temperatures by more than
2.8”C, DOE will conduct Section 316(a) demOnstratiOn studies tO determine
whether a balanced biological community can be maintained.

ALTERNATIVES

DOE initially identified 22 possible alternative cooling water systems that
could be implemented for K- and C-Reactors and four alternatives for the
D-Area powerhouse. Using a structured screening process, DOE then identified
those alternatives that would be reasonable to implement; the screening
process and alternatives were documented in a Thermal Mitigation Study, which
was submitted to SCDHEC on October 3, 1984. Based on the information con-
tained in its Notice of Intent to prepare this EIS and the comments received
during the public scoping period, DOE identified the cooling water alter-
natives that are considered in detail in this EIS.

Since the completion of the Thermal Mitigation Study and the Draft EIS,
further design evaluations and studies have been performed to determine
optimal performance parameters and to achieve lower costs. These evaluations
and studies have identified several areas in which optimization of performance
and cost savings can be realized in the construction and operation of cooling
towers without introducing major changes in the nature or magnitude of the
environmental impacts. These areas include the consideration of gravity-feed
versus pumped-feed towers, natural–draft versus mechanical-draft towers, and a
chemical injection system for either dissipation or neutralization of chlorine
biocide versus holding ponds (and their sizing). Similarly, these evaluations
and studies have alSO led to the development of thermal performance criteria
that, when incorporated in the final design and operation of a COOling-tOwer
SySteM, would reduce the pOtential for cold shock (i.e., reduce the difference
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between ambient stream temperature and stream temperature when the cooling
water is being discharged) to aquatic organisms.

The alternatives considered in this EIS for K- and C-Reactors are the Con-
struction and operation of once-through cooling towers, the construction and
operation of recirculating cooling towers, and the continuation of direct dis–
charge - or no action [as required by the Council on Environmental Quality for
implementing tbe procedural provision of the National Environmental Policy Act
(40 CFR 1502.14)]. The alternatives considered for the D-Area coal-fired
powerhouse are to increase the inlet water flow with mixing to the D–Area raw-
water basin, and mix raw-water basin overflow with the cooling water dis-
charge; to construct a new pipeline to enable a direct discharge to the
Savannah River; and to continue the present operation - or no action. None of
the three alternatives considered for the K- and C-Reactors would comply with
all temperature limits of the South Carolina Class B water classification
standards, as contained in the renewed NPDES permit AT (e.g., at the point
of discharge). However, DOE believes that Section 316(a) studies will indi–
cate that balanced biological communities can be maintained in the receiving
stream systems under either the once-through cooling tower or recirculating
cooling tower alternative. If the preferred cooling system alternative for K–
and C-Reactors (i.e., once-through cooling towers) is judged not acceptable by
the South Carolina Department of Health and Environmental Control, DOE may
select the recirculating cooling tower alternative in order to meet the
conditions of the NPDES permit.

AFFECTED ENVIRONMENT

The Savannah River Plant is a 780-square-kilometer (192,741-acre), controlled–
access area near Aiken, South Carolina. This major DOE installation was
established in the early 1950s for the production of nuclear materials for
national defense. Six principal tributaries to the Savannah River are located
on the Plant. Five of these streams have received thermal discharges from SRP
cooling water operations. At present, Beaver Dam Creek, Four Mile Creek, and
Pen Branch receive direct thermal discharges from the D-Area coal–fired power-
house, C-Reactor, and K-Reactor, respectively.

The Plant is bordered on the southwest by the Savannah River, which it
parallels for about 16 kilometers. About 10,000 acres of the Savannah River
swamp forest lie on the Plant from Upper Three Runs Creek to Steel Creek.
Three breaches in a natural levee between the swamp system and tbe Savannah
River allow water from Steel Creek, Four Mile Creek, and Beaver Dam Creek to
flow to the river. The combined discharges of Steel Creek and Pen Branch
enter the river near the southeastern corner of the plant. During periods of
f100ding, the Savannah River overflows the levee and floods the entire swamp
area, leaving only isolated islands.

The Savannah River downstream of Augusta, Georgia, is classified by the State
of South Carolina as a Class B waterway, suitable for agricultural and indus-
trial use, the propagation of fish, and, after treatment, domestic use.

The Savannah River Plant currently withdraws a maximum of 37 cubic meters per
second, primarily for cooling production reactors and the D-Area coal–fired
powerhouse. Almost all of this water returns to the river via SRP streams.
The temperature of water discharged from the reactors normlly ranges between
45° and 65°C above ambient.
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The thermal discharges from K- and C-Reactors have changed Pen Branch and Four
Nile Creek from single–channel, meandering streams to wide, multichannel,
braided systems flOwing within partially vegetated flondplains. Where the
streams enter the swamP, erOded material has been deposited, and deltas have
formed and continue tO increase in size. An estimated 1817 acres of wetlands
have been adversely affected by the K– and C–Reactor thermal discharges. The
estimated average annual 10ss of wetlands between 1975 and 1985 was about 54
acres.

Few aquatic organisms are found in the thermal areas of Pen Branch and Four
Mile Creek. The thermal discharges prevent aquatic species from inhabiting
the streams while the reactors are operating. Fish spawning in the streams
and deltas is restricted.

Water intake withdrawal from the Savannah River for K- and C-Reactors causes
annual estimated entrainment losses of about 26.9 x 10’ fish eggs and
larvae. These losses represent approximately 11 percent of the fish eggs and
larvae passing the intake canals during the spawning season. In addition,
estimated impingement losses of about 5885 fish occur annually.

Low fish densities and high water levels in portions of Four Mile Creek, Pen
Branch, and the Savannah River swamp limit the value of these areas for
foraging by the endangered wood stork. No other threatened or endangered
species or critical habitat would be affected by the proposed alternatives for
K- and C–Reactors.

The operation of the D-Area coal-fired powerhouse results in a withdrawal of
about 2.6 cubic meters of water per second from the Savannah River and thermal
discharges to Beaver Dam Creek. These discharges meet the State of South
Carolina’s Class B water classification standard of a maximm instream temper-
ature of 32.2°C except during occasional periods from May through September,
when water temperatures can be as high as 34°C under extreme conditions.
The discharges from the D-Area powerhouse also fail to meet the Class B water
classification standard of a maximum stream temperature rise over ambient of
2.8”C.

The endangered wood stork uses areas of Beaver Dam Creek and its delta for
foraging during the summer.

Water withdrawal from the river for the D-Area powerhouse causes estimated
entrainment losses of about 2.0 x 106 fish eggs and larvae and estimated
impingement losses of about 1718 fish annually.

ENVIRONMENTAL CONSEQUENCES

No action - the once-through direct discharge of cooling water frOM K- and
C-Reactors and the continuation of the thermal discharges from the D-Area
powerhouse - would result in discharges that would not meet the State Of South
Carolina Class B thermal standards. No action would also result in a continu-
ation of the environmental conditions described above as the affected environ-
ment. The following sections summarize the environmental consequences of
constructing and operating ne” ~Ooling water systems for K- and C-Reactors and
the D-Area coal-fired powerhouse.
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K- AND C-REACTOR ONCE-THROLIGHcOOLING TOWERS (PREFERRED ALTERNATIVES)

The construction and operation of once–through, natural–draft, gravity-feed
cooling towers is the preferred alternative for both K- and C-Reactors.
Cooling water discharges from the once-through cooling towers would comply
with the State of South Carolina Class B water classification standard of a
maximum instream temperature of 32.2”C. However, because the effluent
discharge would occasionally raise the ambient stream temperatures by more
than the maximum allowable change in temperature of 2.8”c, Section 316(a)
Demonstration studies would be performed to determine whether balanced
biological communities are being maintained. The reduction in the temperature
of cooling water discharges as a result of once-through cooling-tower
operation and the continued discharge of approximately the same volume of
cooling water would increase the available aquatic habitat for fishes and
other organisms. Wetland losses, which are currently about 54 acres per year
in the deltalswamp, would decrease as a result of reduced discharge
temperatures; some revegetation would occur as a result of natural plant
succession.

Construction of natural-draft, once–through, gravity-feed towers for K- and
C–Areas would adversely affeet approximately 60 acres of uplands, less than 1
acre of which is considered to be wetland. Balanced conununitiescontaining
all biotic categories should develop and remain in the Pen Branch and Four
Mile Creek ecosystems. Conditions for all biotic categories would be greatly
enhanced in comparison to present conditions. Recolonization of areas that
are presently uninhabitable because of excessive temperatures would be
expected to occur rapidly.

Zooplankton would become established which would provide food for the
development of balanced indigenous macroinvertebrate and fish communities.
The maximum predicted swer temperatures in the Pen Branch and Four Mile
Creek systems would be within the range tolerated by most, if not all,
indigenous zooplankton species. The standing crop, species composition,
community structure, and seasonal periodicity should be similar to those of
the Pen Branch and Four Mile Creek systems before Plant operation and to those
of other natural streams in the region. Cooling-tower discharge flow would
not constitute a lethal barrier to the free movement (drift) of zooplankton.

The habitat-formers community would improve with the addition of once-through
cooling towers. However, the pattern of recovery is difficult to predict.
High flows probably would impede the types of vegetative communities that
could develop. Macrophyte development in Pen Branch and Four Mile Creek
probably would be restricted to the edges of the islands throughout the lower
stream reaches.

The reduced temperature regimes would permit the invasion of some species of
aquatic macrophytes and periphyton in parts of the systems that are presently
too hot to support plant life. However, rapid water velocities and scoured
stream substrates are expected to retard the development of macrophyte
communities in the center of the stream channels. In contrast, development of
aquatic macrophyte and riparian communities is expected along the stream
margins, as well as in the delta areas, where the stream channels are braided
and water velocities are reduced.
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The combination of above-ambient temperatures and the nutrient-rich river
water that is used for reactor cooling should result in higher levels of
primary production than would occur withOut reactOr discharge. In addition,
much more aquatic habitat would exist with once-through cooling towers than
would exist without the reactor discharges, because of the higher water
levels. Flow fluctuations during reactor cycling would result in the
dewatering and subsequent dessication of large areas of stream bottom during
reactor outages. The flow fluctuations probably would result in macrophyte
communities dominated primarily by emergent species that could withstand
dewatering, although some submerged macrophyte species probably would become
established in pools and backwater areas. The dewatering also would impact
periphyton communities, causing die-offs during reactor outages. Thus,
although conditions with the cooling towers would be improved over existing
conditions due to reductions in stream temperatures, flow fluctuations would
perturb the ecosystems of the stream corridors and delta areas to some extent
and would influence the types of communities that would develop in these areas.

Reduced stream water temperatures in comparison to present conditions would
provide a thermal regime in the Pen Branch and Four Mile Creek systems
conducive to the establishment of reasonably diverse macroinvertebrate
communities. However, elevated temperature regimes a“ndfluctuations in water
level could preclude the establishment of some of the more sensitive macro-
invertebrate taxa in the streams. The dominant taxa would be expected to
shift, with the more thermally-tolerant species being replaced by other
species that are less thermally tolerant. Although above-ambient temperatures
might produce earlier emergence of many species of aquatic insects, no major
adverse impacts should occur. The slightly elevated temperatures could permit
multivoltine species of insects (those that complete more than one life cycle
per year) to produce one or more additional generations per year, thereby
increasing the net annual production of the macroinvertebrate communities.
Organisms that can migrate quickly would be favored in Pen Branch and Four
Mile Creek, while sessile organisms, as well as taxa that pupate in the water,
could experience high rates of mortality during reactor outages. Increased
drift would occur during rising and receding water levels, which could result
in increased predation and possibly temporary reductions in standing crop.
Species that inhabit the stream substrate might not be greatly impacted,
eXCept during extended reactor outages, when discharges could be reduced long
enough to dry out portions of the stream substrate completely. If large
periphyton die-offs are caused by de”atering, secondary production could be
reduced temporarily due to the reduced availability of food. However, the
standing crop of macroinvertebrate~ should be sufficient to ensure a good
supply of food for higher trophic levels.

The cooling-tower discharge flows should not interfere with the drift or
upstream movement of macrOinvertebrate~, because the predicted maximum temper-
atures of the plumes would be less than the upper thermal limits of most
macroinvertebrate species indigenous to the southeast. No significant
farfield impacts ~hO~ld ~~~~r, because the water would be near ambient
temperature by the time it ~ea~he~ the Savannah River.

Once-through cooling towers would improve conditions for the fish communities
in the Pen Branch and Four Mile Creek systems. The communities in the upper
reaches above the reactors are not expected to change substantially from
present conditions, because the fish communities in the upper reaches of SRP

S-6

—



tributary streams appear to be stable and not significantly affected by
reactor operations. Reproductive activities of all indigenous fish species
should be improved over present conditions by implementation of this alter-
native; growth should be enhanced by the incre~~~d prod”~tivity re~ulting from
tbe slight temperature elevation and nutrient loading from Savannah River
water pumped through the systems. Final design and operation of the cooling-
tower systems would comply with the temperature shock limits proposed by the
U.S. Environmental Protection Agency (EPA) for the protection of all warm-
water fishes that could Occur during a “inter shutdcn in Pen Branch or Four
Mile Creek. Maximal absolute temperatures and fluctuations therein should not
block fish migration. Accordingly, the entire Pen Branch and Four Mile Creek
systems should be available for fish habitation and reproduction; the free
movement of fishes between the stream headwaitersand the Savannah River should
not be inhibited by reactor operations at any time during the year. The
thermal discharge flows should not block fish migration or exclude fish from
any part of the ecosystems. Annual entrainment (26.9 x 10’ fish eggs and
larvae) and impingement (5885 fish) losses are estimated to be about the same
as those estimated for current operations.

The implementation of once-through cooling towers with their associated high
flow rates, water depths, and lengthy reactor cycles would minimize the
availability of preferred foraging habitat of the endangered wood stork.

Air quality impacts, including fogging and icing, elevated visible plumes, and
total-solids ‘(drift)deposition would be negligible. The construction of the
towers would disturb one known prehistoric archaeological site that has been
determined to be “not significant” by the State Historic Preservation Officer.

Current radiological releaaes, which would continue with the implementation of
the once-through cooling-tower alternatives, consist of remobilized radio-
nuclides in the Pen Branch and Four Mile Creek streambed systems, and
radionuclides (principally tritium) from small process–water leaks into the
cooling water of the reactors‘ heat exchangers and releases into process
sewers. The operation of once-through cooling towers would not produce any
significant changes in the remobilization of radionuclides in streambeds
because the rate of cooling water discharged from the towers would remain
essentially the same as that for current operations. The operation of once-
through cooling towers would result in an annual release of about 100 addi-
tional curies of tritium to the atmosphere because of cooling water evapo-
ration, and a corresponding reduction of about 100 curies that had been
released to the streams. The operation of once-through cooling towers would
result in a total reduction in the maximum individual effective whole-body
dose of about 2.3 x 10-4 millirem per year, and a decrease in the total
collective effective whole-body dose to the 80-kilome2terregional population
and downstream water consumers of about 5.5 x 10- person-rem per year.
These radiological dose changes are extremely small when compared to existing
operations and to year-to-year variations in natural background radiation;
doses would remain within all applicable requirements and standards.

The estimated present worth for the once-through natural-draft cooling tower
at K-Reactor with gravity feed would be approximately $43 million, including
production losses ($41.4 million without production losses). Estimated annual
operating costs would be $6.4 million. Preliminary design studies suggest a
O.Z-percent annual average loss of reactor power attributable to the operation
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of a once-through tower system in comparison to the No-Action alternative. In
addition to construction and OPeratiOn cOsts, the estimated cOst tO cOnduct a
Section 316(a) Demonstration study would be $1.25 million. Construction would
require about 36 months, after a 9-month lead design period.

The estimated present worth for the once-through, natural-draft, gravity-feed
cooling tower at C-Reactor would be approximately $44 million, including
production losses ($42.4 million without production losses). The estimated
annual operating cost would be $6,4 million. The construction would require
36 months following a 9-month design phase. Reactor power could be expected
to drop by 0.2 percent due to the operation of the once-through system in
comparison to the No-Action alternative. AS with K-Reactor, C-Reactor would
require an additional $1.25 million dollars for a SectiOn 316(a) Demonstration
study.

K- AND C-REACTOR RECIRCULATING COOLING TOWERS

The construction and operation of recirculating cooling towers for K- and
C-Reactors would reduce thermal effects to Pen Branch and Four Mile Creek
while reducing the current discharge (flow) rates by about 90 percent.
Wetland losses, estimated to be about 54 acres per year as a result of delta
expansion, would essentially cease, and the process of natural plant
succession would occur in the area currently affected by thermal discharges.
An estimated 1500 acres could be reestablished under this alternative. An
estimated 110 acres of uplands would be adversely affected by construction of
recirculating cooling towers for K- and C-Reactors. No wetlands would be
affected by construction.

Balanced communities containing all indigenous species in all biotic cate-
gories should develop and remain in all natural portions of the Pen Branch and
Four Mile Creek ecosystems following the implementation of recirculating
cooling-tower systems for K- and C–Reactors. Predicted maximum water temper-
atures in the immediate discharge area would not exceed 30”C and, therefore,
would be below the maxim~ of 32,.Z”C required for ClaSs B waters of the
State. However, the other temperature criterion for Class B waters (maximum
temperature increment of 2.8°C above ambient) would be exceeded occasionally
by a small margin in the i~ediate discharge area and to a decreasing extent
as far downstream as the Pen Branch delta. Accordingly, a Section 316(a)
Demonstration study would be conducted to determine if balanced biological
connnunitieswould be maintained. In addition to temperature mitigation, flow
in the creek system would be reduced tO levels typical of small streams in the
SRP region; these levels should be conducive to recolonization by habitat
formers, macroinvertebrates, and fish.

Conditions for all biotic categories should be greatly enhanced following
implementation of this alternative in comparison to present conditions.
Recolonization of areas within the pen Branch and Four Mile Creek systems that
are presently uninhabitable because of excessive temperatures and flows would
occur rapidly. Furthermore, an analysis of the temperature and flow require-
ments of the representative and important species indigenous to the creek
Systems has determined that these species should not be affected adversely by
the slightly higher–than_ambient temperat”re~ a“d lower flows resulting from
reactor operatiO*~.
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Following implementation of recirculating ~ooling-toner systems, a zooplankton
community should become established in the study area, which would provide
food for the establishment of balanced macroinvertebrate and fish comm-
unities. The maximum predicted temperatures in the Pen Branch and Four Mile
Creek systems wO~ld be within the range tolerated by ~o~t, if not ~~~,
indigenous zooplankton species; accordingly, the heated discharge should cause
no appreciable harm to the zooplankton community. The standing crop of
zooplankton should be enhanced by the relatively slight temperature elevation
and standing crop, species composition, community structure, and seasonal
periodicity should be similar to those present before SRP operation and to
those of other natural streams in the region. Cooling-tower blowdown flow
would not constitute a lethal barrier to the free movement (drift) of
zooplankton.

The habitat–formers community should improve significantly with the
implementation of recirculating cooling-tower systems at K– and C-Reactors.
Following the implementation of the ~Y~tem~, reactor discharges would he
reduced from approximately 11.3 cubic meters per second to about 1 cubic meter
per second. The reduced discharge would result in substantial reductions in
stream width, depth, and water velocity in comparison to present conditions.
Reduced water velocities would de~rea~e the erosion rate of the stream
channels in the upper and mid-stream reaches and would be more conducive to
the retention of logs and other organic debris in the stream channels,
providing structure for aquatic macroinvertebrates., Lower stream temper-
atures, coupled with reduced stream velocities, would permit the invasion of
aquatic macrophytes into the stream channels, and would also permit the
establishment of riparian vegetation in what are presently the high water
channels of Pen Branch and Four Mile Creek. Aquatic habitat in the delta
areas should differ somewhat from that upstream. At present, water flows
through the deltas in a series of shallow braided channels. With reduced
discharge, most of the flow should follow the paths of the original stream
channels, but some water could flow through one or two of the deeper side
channels that have been cut through the deltas. This, coupled with the more
gradual stream gradient of the deltas, wOuld probably ~e~ult in lower
velocities than would exist upstream. The delta areas should provide prime
habitat for many species of aquatic and semiaquatic macrophytes, which in turn
would provide habitat for species of macroinvertebrates that prefer
slow-moving streams and dense stands of macrophytes.

Fo1lowing implementation of the recirculating alternative, diverse and
productive macroinvertebrate conununitiesshould develop in Pen Branch and Four
Mile Creek. The newly established communities would, in turn, provide food
necessary for the establishment of balanced indigenous fish conununities. The
species composition of the stream corridors should be somewhat similar to that
of the unimpacted headwater portions, although differences would exist due to
a more open canopy and to greater stream discharge volumes from reactor
operations. Increased light availability would result in systems that are
more autochthonous. Thus, macroinvertebrate species that utilize periphyton
or macrophytes as food should be expected to be more abundant. As macrophyte
beds become established, macroinvertebrate species that are comonl y
associated with these beds should increase in abundance. The dominant taxa
would be expected to shift, with the more thermally–tolerant species presently
occurring being replaced by other species that,are less thermally tolerant.
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A recirculating cooling-tower system would improve the thermal regimes of Pen
Branch and FOur Mile Creek Over existing cOnditiOns tO within the ‘ange ‘f
temperatures tolerated by most, if not all, indigenous macroinvertebrate
species. Although the relatively slight increases in temperatures over

ambient could result in the earlier emergence of some species, no significant
adverse impacts should Occur, and the pOtential fOr cOld shOck wOuld nOt exist
during reactor Outages in the winter. Thus, the cooling-tower blowdown should

cause no appreciable harm tO the macroinvertebrate comrnunities. Indeed, the

standing crop of macroinvertebrates in the streams should be enhanced by the
relatively slight elevations in temperature, due in part to an expected
increase in the standing crop of periphyton and heterotrophs, which would
provide more food for many species of macroinvertebrates. In addition, the
slightly elevated temperatures could permit multivoltine species of insects
(those that complete more than one life cycle per year) to produce one or more
additional generations per year, thereby increasing the net annual production
of the macroinvertebrate community.

The cooling-tower blowdown flow should not interfere with the drift or
upstream movement 0f macroinvertebrates, because the predicted maximum
temperature of the flow is less than the upper thermal Limits of most
macroinvertebrate species indigenous to the area.

Following implementation of the recirculating cooling-tower alternative, a
temperature-restricted zone of passage in the upper stream reaches would no
longer exist. Reduced flow should allow fish to reinvade these sections of
the stream systems, and should provide spawning and nursery areas for many
species.

Reduced temperature and flow conditions should allow indigenous fish species
tn inhabit the mid- and lower reaches of Pen Branch and Four Mile Creek. The
addition of slightly heated and relatively nutrient-rich Savannah River water
to the streama via the cooling-tower blowdown could increase primary and
secondary production in these areas. Reproductive success of indigenous fish
species would be improved over present conditions; growth may be possibly
enhanced by the increased productivity resulting from the slight temperature
elevation and nutrient loading from Savannah River water pwped through the
systems.

Final design and operation of the cooling-tower systems would comply with the
limits, which are proposed by EPA for the protection of warm-water fishes, of
temperature shock that could occur during a winter shutdown in Pen Branch or
Fnur Mile Creek. The entire Pen Branch and Four Mile Creek systems would be
available for fish habitation and reproduction; the free movement of fishes
between the stream headwaters and the Savannah River should not be inhibited
by reactor operations at any time during the year. The thermal discharge
flows would not block fish migration or exclude fish from any part of the
ecosystems. The areal extent of aquatic habitat would be expected to be
reduced from present conditions because of reduced flows, resembling ambient
conditions. Annual estimated entrainment (eggs and larvae) losses would be
reduced from 26.9 x 10K to 3.9 x 10s, whiLe estimated annual impingement
losses would be reduced from approximately 5885 to 853 fish. The imple-
mentation of recirculating cOOling towers would stop existing high flow rates
and elevated water temperatures, thus markedly improving habitat conditions
for the endangered wood stork.
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Maximum annual total-solids depO~itiOn from the recirculating towers would be
far below levels that cause reduced vegetation productivity. The same prehis-
toric archaeological site - which has been determined to be not significant -
that would be disturbed by the construction of the once-through towers would
be affected by the construction of recirculating towers.

The operation of recirculating cooling towers would result in a calculated
decrease of about 0.33 curie of cesium released to the Savannah River each
year. For both reactors, the operation of recirculating towers would result
in an annual release of about 850 additional curies of tritium to the
atmosphere because of cooling-tower evaporation and a corresponding reduction
of about 850 curies released to the streams. The reduction in radiocesium
that would be remobilized, together with the changes in releases of tritium,
would produce a total reduction in the maxim~ individual effective whole-body
dose of about O.19 millirem per year, and a decrease in the collective
effective whole-body dose to the 80-kilometer regional population and down-
stream water consumers of about 1.1 person-rem per year. These radiological
dose changes are extremely small in comparison to existing operations and
year-to-year variations in natural background radiation, and doses would
remain witbin all applicable requirements and standards.

The estimated present worth for recirculating cooling towers for K-Reactor is
about $90 million including production losses ($58 million without production
losses); this aLternative would require about 42 months to construct after a
9-mnth design period. Estimated annual operating costs would be $4.4
million. Reactor power could be expected to drop by 3.7 percent due to the
operation of the recirculating system in comparison to the No-Action alter-
native. In addition, the cost to conduct Section 316(a) Demonstration studies
would be approximately $1.25 million.

For C-Reactor, the estimated present worth, annua1 operating cost,
construction and design period, amount of reactor power lost, and cost to
conduct a Section 316(a) Demonstration study for the recirculating system
would be the same as those for K-Reactor.

D-AREA INCREASED FLOW WITH MIXING (PREFERRED ALTERN.4TIVE)

The implementation of increased flow with mixing for the D-Area powerhouse
would reduce the thermal effects in Beaver Dam Creek during critical periods
(May-September) by temporarily increasing the flow at these times. Balanced
communities in all biotic categories presently exist in Beaver Dam Creek and
should remain after implementation of this alternative. Predicted ma%imum
water temperatures would comply with the maximum of 32.2°C required for
Class B waters of South Carolina. However, the other temperature criterion
for Class B waters (maximum change in temperature of 2.8°c above ambient)
would be exceeded throughout the stream. Accordingly, a Section 316(a)
Demonstration study would be conducted to determine whether a balanced
biological community would be maintained.

Increased flow during the summer should increase aquatic habitat and the
abundance and diversity of aquatic biota. However, terrestrial wildlife
habitat would be reduced and associated wiLdLife would be displaced tempo-
rarily during periods of increased pumping. An estimated 4 acres each of
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~pland~ and wetlands would be inundated temporarily because of intermittent

flooding from increased flow.

The increase in pumping probably would cause a temporary increase in the

erosion of the stream channel, which cOuld result in reduced PrimarY produc-
tivity and reduced populations of some benthic invertebrates. However, the
expected erosion and the resulting siltation would equilibrate rapidly under
an increased flow regime and biota would be expected to recolonize after the

disturbance has ceased.

FOllO~ing implementation of this alternative, a diverse zooplankton CO~Unity

should remain in Beaver Dam Creek and should not be affected adversely by
D–Area powerhouse OPeratiOn. Rather, increased flow with mixing should

enhance the zooplankton communities in the immediate discharge area by
eliminating potential exposures to lethal temperatures. The heated discharge
should not alter the standing crop, community structure, or seaSOnal PeriO-
dicity of zooplankton from those values typical of the receiving water-body
segment prior to SRP operation and the thermal plume is not expected to
constitute a lethal barrier to the free movement (drift) of zooplankton.

The increased flows and reduced temperatures associated with this alternative
should improve the babitat-formers comunity in Beaver Dam Creek. Scouring
due to the increased flow would adversely affect primarily the upper reaches
of the stream where, at present, macrophytes do not occur because of high
water velocity and turbidity. The habitat-formers conununityin the delta and
swamp areas shO~ld not be impacted significantly by increased flows because
fluctuations of flow and increases in current velocity through these areas
would not be as rapid or severe as those upstream.

Implementation of this alternative should not result in significant changes to
the structure and function of the existing macroinvertebrate community,
although some minor shifts in tbe relative abundance of some taxa prObably
would occur as a result of increased water flows. The increased water
velocity could result in temporary increases in the drift rate of some species
of macroinvertebrates; however, the macroinvertebrate community should be able
to sustain the slightly higher rates of drift and would not be adversely
affected. Increased rates of macroinvertebrate drift would provide additional
food for higher trophic levels. The rise in water level would inundate the
edges of the stream and could result in some increases in the overall amount
of aquatic habitat available for colonization. When increased pumping
stopped, the water levels should recede gradually and not result in
significant stranding of macroinvertebrates.

Increased pumping should not alter the present emergence patterns of insects.
The cooler water temperatures that would exist in Beaver Dam Creek during the
summer months cnuld result in the addition of a few species of macroinver-
tebrates that cannot tnlerate the present summer temperatures. The
macroinvertebrate conununity should provide the food necessary for the
maintenance of a balanced indigenous fish community.

The thermal plume resulting from the D-Area cooling water discharge would not
interfere with the drift Or upstream movement of macroinvertebrates, if such
movement were possible. However, because Beaver Dam is an intermittent stream
above the outfall, little, if any, drift or upstream movement is possible.
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The temperatures of the thermal plme would not constitute a barrier to either
the drift or the upstream movement of macroinvertebrates.

The fish community of Beaver Dam creek should not suffer appreciable harm from
the operation of the D–Area powerhouse following increased flow with mixing.
There should be nO direct or indirect mortality from excess heat or cold
shock. Reproductive success and growth of indigenous species of fish should
be similar to present conditions “ith the implementation of this alternative;
growth may be enhanced because the slight warming from the powerhouse dis–
charge results in optimal growth temperatures occurring for more of the year
than with ambient conditions. Stream temperature is not expected to block
fish migration. Thus, the entire Beaver Dam Creek system would be available
for fish habitation; the free movement of fishes between the headwaters of
Beaver Dam Creek and the Savannah River would not be inhibited by powerhouse
operations at any time during the year.

The increased-flow alternative should not cause significant changes to
spawning activities in Beaver Dam Creek. Cooler summer temperatures caused by
increased flow and mixing could enhance summer spawning. However, this could
be offset by the increased variability of flow and temperature resulting from
implementation of this alternative.

Annual estimated entrainment of fish eggs and larvae would increase by about 3
percent (from 2.0 x 10’ to 2.06 x 10’), while estimated impingement losses
would increase from 1718 to about 1831 fish. Estimated temporary wetland
disturbances would be about 4 acres during periods when pumping was
necessary. The increased flow would probably reduce the availability of
foraging sites for the endangered wood stork. There would be no impacts to
air quality, noise, release of radionqclides, or archaeological resources due
to the implementation of this alternative.

This alternative could be initiated without any capital costs. Annual oper-
ating costs would increase by about $30,000. In addition, the estimated cost
to conduct a Section 316(a) Demonstration study is about $1.25 million.

D-AREA DIRECT DISCHARGE TO THE SAVANNAH RIVER

Discharging effLuent directly to the Savannah River would lower water tempera-
tures to ambient levels in Beaver Dam Creek. The removal of the discharge
flow would lower water levels greatly in the creek, thereby reducing available
spawning and foraging habitat for aquatic organisms. An estimated 1 acre of
wetlands and 5 acres of uplands would be adversely affected by the
construction of the direct-discharge pipeline to the Savannah River. Small
increases in water temperatures would occur within a mixing zone in the
Savannah River and the discharge would meet State of South Carolina Class B
water temperature classification standards outside the mixing zone.

Entrainment and impingement effects would be the same as those experienced
during present operations. The removal of the discharge from the D-Area
powerhouse to the creek would greatly degrade the habitat of the endangered
wood stork. There would be no impacts on air quality, noise, radiological
releases, or archaeological resources.
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The construction Of the discharge pipeline would require a capital cost of
approximately $14 million and about 22 months to complete. Its operation

would increase annual operating costs by about $50,000 per year.

CUMULATIVE ENVIRONMENTAL CONSEQUENCES

The major cumulative impacts associated with the construction and operation of
the cooling water alternatives include surface-water usage, ecological

impacts, radiological releases, and air quality impacts.

SURFACE-WATER USAGE

The Savannah River Plant currently withdraws approximately 37 cubic meters
second of water from the Savannah River. Approximately 2.4 cubic meters

second of this withdrawal is consumed, and the remainder is returned to
Savannah River via discharges to onsite streams. Total withdrawal from

per
per
the
the

Savannah River is currently-about 24 percent of the 7-day, 10-year low flow
I (7Q1O), or about 13 percent of the average Savannah River flow.

Construction and operation of once-through cooling towers for K- and C-Reactor
would not alter the amount of water currently withdrawn from the Savannah
River; however, an additional 1.6 cubic meters of water-per second would be
consued as a result of evaporative losses from cooling-tower operation.
Construction and operation of recirculateing cooling towers would reduce the
amount of water withdrawn from the river by about 16.3 cubic meters per second
and would result in 1.6 cubic meters of water per second consumed as a result
of cooling-tower evaporative losses.

Construction of the direct-discharge system for the D-Area powerhouse would
not alter the existing amounts of water withdrawal or discharge. Implemen-
tation of the increased-flow-with-mixing alternative, which would require
additional withdrawals to meet the 32.2°c State Class B water classification
standard, would not result in any additional consumptive water losses because
the increased withdrawals associated with this alternative would be returned
to the Savannah River via Beaver Dam Creek.

ECOLOGY

The principal c~ulative impact of the implementation of alternative cooling
water systerns for K- and C-Reactors and the D-Area powerhouse would be a
reduction in tbe temperatures Of pen Branch, Four Mile Creek, and Beaver Dam
Creek. This temperature reduction would allow successional revegetation of
thermally affected areas, improvement in wildlife habitats in comparison to
existing conditions, and recolonization of thermally affected streams by fish
and other lower trophic levels.

COnStruction and operation of once-through cooling towers for K- and
C-Reactors would maintain approximately the same rates of flow and flow
variability (i.e., when the reactors are operating as opposed to when they are
not operating) in Pen Branch and Four Mile Creek. Construction and operation
of recirculating cooling towers would significantly reduce the rates of flow
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in these streams, and also reduce the variations in flow. For the once-
through cooling towers, the combined effect of reduced stream temperatures and
maintenance of approximately the same flow rates would result in the estab-
lishment of a greater amount of aquatic habitat than for the recirculating
towers; however, because of the larger flow rates and flow variability
associated with the once-through cooling towers, operation of recirculating
cooling towers would result in the successional recovery of a greater amount
of Wetlands.

Because of the difference in the rates of withdrawal of Savannah River water
between the once-through and recirculating cooling towers, the estimated
cumulative Savannah River Plant annual entrainment and impingement losses
resulting from cooling “ater withdrawal would remain about the same with
operation of the once-through cooling toners, and would be reduced to 22.9 x
106 fish eggs and larvae and 5030 impinged fish annually with the operation
of recirculating cooling towers. Implementation of the increased-flow-
with-mixing alternative for the D–Area powerhouse would result in a slightly
greater arrnualestimated cumulative rate of entrainment and impingement (6.O x
10” fish eggs and larvae and 113 fish).

The implementation of the cooling water alternatives (i.e., o’nce-throughor
recirculating cooling towers for K- and C-Reactors, and increased flow with
mixing for the D-Area powerhouse) including the direct-discharge alternative
for the D-Area powerhouse would affect the endangered wood stork in varying
degrees. The implementation of the direct-discharge alternative would result
in a loss of foraging habitat for the wood stork due to the removal of
discharge flows from Beaver Dam Creek to the Savannah River.

RADIOLOGICAL RELEASES

Radiological doses associated with current SRP operations are within

applicable limits and account for less than 0.1 percent of the total annual
dose to an average individual within 80 kilometers of the Savannah River
Plant. Construction and operation of either once-through or recirculating
cooling towers would result in a small decrease in the cumulative radiological
doses associated with existing and planned SRP operations and other nuclear
facilities within the vicinity of the plant. The reduction in cumulative
radiological doses would be greater with the operation of recirculating
cooling towers than with the operation of once-through cooling towers because
of reduced remobilization of cesium-137.

AIR QuALITY

The operation of either once–through or recirculating cooling towers would
increase cumulative solids deposition from drift. Maximum annual total solids
deposition would be greater for recirculating cooling towers than for
once-through towers, and would be far below levels that cause reduced
vegetative productivity.

The operation of either once–through or recirculating cooling towers would
also cause minor
infrequent visible
towers.

and temporary reductions in ground-level visibility and
plwes and ice accumulations within 0.4 kilometer of the
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COMPARISON OF ALTERNATIVES

For K- and C-Reactors, the Principal environmental benefits of recirculating
cooling towers in comparison to once-through towers would be the reestab-
lishment of a greater amount of wetlands, the reduction in entrainment and
impingement losses, and the establishment of a potentially greater amount of
wood stork foraging habitat. Recirculating towers for both reactors would

cost about $4.0 milliOn less annually to operate than once-through towers.
The principal environmental benefit of the once-through cOOling tOwers
~omPari~on to recirculating towers would be the maintenance of existing flow
levels in the creeks and deltas, thereby providing more potential aquatic
habitat for fish and other aquatic organisms. The present worth cost of the
once–through cooling-tower systern for both reactors would be approximately
$93 million less than that for recirculating cooling towers.

For the various coOling water alternatives fOr K- and C–ReactOrs~ the
following relative rankings of potential wildlife effects were determined from
the Habitat Evaluation Procedures Analysis. Effects to terrestrial wildlife
from construction of the once-thrOugh and recirculation cOoling tOwers are
essentially equal. Small stream fish species benefit more from the recircu-
lation alternative in the upper reaches of the creeks. In the middle and
lower stream reaches, species such as the catfish and sunfish benefit more
from the once-through alternative. In the deep swamp environment, those fish
which are more likely to use the swamp during the spawning period benefit more
from the recirculation alternative. In the swamp, wading birds benefit more
from the recirculation alternative. Overwintering waterfowl such as the
mallard benefit more either from the present SRP operations or from the
once-through cooling tower.

For the D-Area powerhouse, the principal environmental benefit of the
increased–flow-with-mixing alternative over the direct-discharge alternative
would be the maintenance of existing water levels in Beaver Dam Creek, thereby
maintaining habitat for the endangered wood stork and other squatic
organisms. It would also avoid adverse impacts to about 1 acre of wetlands
and 5 acres of uplands that would result from the construction of the direct-
discharge pipeline. There would also be a capital cost savings of about $14
million initially and about $20,000 per year thereafter.

Table S-1 summarizes and compares the environmental consequences of once–
through cooling towers (i.e., DOE’s preferred cooling water alternative),
recirculating cooling towers, and the no-action alternative for K- and
C-Reactors. In addition, Tables S–2, S–3, and S-4 compare these alternatives,
along with the expected natural state of Pen Branch within 15 years if reaCtOr
operations cease, for Reaches 1, 2, and 3, respectively, of that stream. The
division of the Pen Branch watershed into these reaches was based on tbe
presence of distinct stream gradients. These comparisons were made to assess
the potential impacts of the alternatives IJndiscrete reaches and the ability
of the entire Pen Branch system to exhibit and maintain a balanced biological
community. The following paragraphs describe potential effects of the
alternatives on the pen Branch system. (Similar effects should occur on Four
Mile Creek for C-Reactor.)
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Table S-1 Comparison of the Impacts of the No-Action Alternative to the Combined Impacts
of the Once-Through Cooling Towers (Preferred Alternative) and Reci rculatinq
Cooling Towers for K- and C-Reactors (page I of 5)

\

\

Impacts No Action’

Once-Through
Cool ing Towers Recirculating

(Preferred Alternative”) Cooling Towersc

SCHEDULE FOR Current
IMPLEMENTATION

PRELIMINARY PRESENT -
WORTH (MILLION $)
– including production $0

10ss

- ey:::ding production $0

ESTIMATED OPERATING $12.4
COST (MILLION $ - $6.2 K-Reactor
PER YEAR) - $6.2 C-Reactor

SOCIOECONOMIC No additional work-
force required.

WATER WITHDRAWAL AND About 22.6 cubic
OISCHARGE RATES meters per second

withdraw. from the
Savannah River and
::is~::ged to the

WATER QUALITY Oissolved oxygen
concentrations would
continue to be below

Construction of the system
would require 36 months
after a 9-month design
period.

$87.0
- $43.0 K-Reactor
- $44.0 C-Reactor

$83.8
- $41.4 K-Reactor
- $42.4 C-Reactor

$12,8
- $6.4 K-Reactor
- $6.4 C-Reactor

Peak construction work-
force of 400 persons and
8 persons for operation.

Withdrawal the same as for
“o action; discharge to the
creeks would be about 97A
of that for no action or
21 cubic meters per
second.

State Class B water classi-
fication standards for
dissolved oxvuen concentra-

Constr. ction of the
system would require
42 months after a
9-month design
period

$180
- $90 K-Reactor
- $90 C-Reactor

$116
- $58 K-Reactor
- $58 C-Reactor

$B.8
- $4.4 K-Reactor
- $4,4 C-Reactor

Peak construction
work force of 600
persons and 12
persons for
operation.

Withdrawal of river
water would be about
IVL of that for no
action or 3,3 cubic
meters per second.
Oischarge to the
creeks would be
about 10% of that
for no action or 2.2
c“bi c meters per
second.

State Class B water
classification
standards for



Table S-1 Comparison of the Impacts of the No>Action Alternative to the Combined Impacts
of the Once–Through Cool ing Towers (Preferred Alternative) a“d Reci rc.lati”g
Cooling Towers for K- and C-Reactorz (page 2 of 5)

Impacts
Cool ing Tow~rs Recirculating

No Actiona (Preferred Alternativeb) Cooling Towersc

TEMPERATURE ANO FLOW
EFFECTS

standards intermit-
tently during the
summer and suspended
solids would be
slightly higher
than ambient stream
levels.

‘rfatertemperature
in the creeks would
exceed State Class
B water classifi-
cation standards.

There would continue
to be few aquatic
organisms in the
thermal areas of
the creeks and
deltas. A thermal
barriev will prevent
aquatic movement in
botb creeks.
spawning in bo[~sh
creeks and deltas
would remain reduced.

tions would be met. There dissolved oxygen
would be some reduction in concentrations would
suspended solids. be met, Oissolved

solids concentrations
in discharge would be
higher than no action
or once–through cool-
ing towers because of
cycles of concentra-
tions; however, total
suspended solids dis-
charged would be
greatly reduced.

State Class B water State Class B water
classification standards classification stand–
for temperature (32.2”C) ards for temperature
would be met; Section 316(a) (32.2” C) would be
Demonstration studies met; Section 316(a)
will be performed Demonstration studies
for exceedances of 2.8°c will be performed
rise i“ ambient stream tern- for exceedances of
peratures. 2.8°C rise in

ambient stream
temperatures.

Reestablishment of aquatic Additional reduction
fauna and floral communi - of thermal effects
ties, spawning, and forag- over what would occur
ing in presently uninhabited with once-through
areas. Water levels would towers except that
continue to fluctuate, flooded habitat area
causing some stress to for aquatic organisms
aquatic organisms. Thermal would be smaller.
barriers eliminated; free Most aquatic cOmmuni -
movement of aquatic ties would benefit
organisms between all from reduced flow and
parts of streams and river. decreased magnitude
There would be no potential of water level fluc-
for cold shock as the tuations, There
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Table S-1. Comparison of the Impacts of the No-Action Alternative to the Combined Impacts
of the Once-Through Cooling Towers (Preferred Alternative) and Recirculating
Cooling Towers for K- and C-Reactors (page 3 of 5)

Once-Through
Cooling Towers Reci rculating

Impacts No Action” (Preferred Alternativeb) tooling Towersc

ENTRAINMENT/
IMPINGEMENT

Water withdrawal
would continue to
cause entrainment
losses of about 26.9
x 10’ fish eggs
and larvae and the
loss of about 5885
fish to impingement
annual 1y.

TERRESTRIAL/WETLANO Annual losses of
HAB ITAT about 54 aCr@S Of

wetlands due to dis-
charge temperatures
and flows would
continue.

SOLIDS DEPOSITION None.

Maximum Weekly Average
Temperature criteria
for wintev shutdowns
would be met.

Effects would be about the
same as for no action.

Wetland losses would
decrease; some revegetation
of these areas would occur.
60 acres of uplands would
be affected by
construction.

Maximum annual total solids
deposition rates for each
towev would be below levels
that cause reduced vegeta-
tive productivity.

would be no potential
for cold shock as the
Maximum Weekly Average
Temperature criteria
for winter shutdowns
would be met.

Annual entrainment
and” impingement losses
tiould be reduced to
about 3.9 x 10” and
854, respectively.

Wetland losses would
essentially cease and
about 1500 acres of
wetlands would succes-
sively revegetate;
about 110 acres of
uplands would be
affected by
construction.

Maximum annual total
solids deposition
rates would be higher
than for once-thvough
towers but would
still be far below
levels that cause
reduced vegetative
productivity.

ENDANGERED SPECIES Thermally affected Foraging habitat of Potential of enhance-
areas of Four Mile the wood stork would ment of wood stork
Creek and Pen Branch be restricted due to habitat would be



Table S-1 Comparison of the Impacts of the No-Action Alternative to the Combined Impacts
of the Once–Through Cooling Towers (Preferred Alternative) and Reci rculating
Cool ing Towers for K- and C-Reactors (page 4 of 5)

Once-Through
Cool ing Towers

Impacts No Actiona (Preferred Alternativeb)
Recirculating
Cooling Towersc

AIR QUALITY

NOISE

would remain too hot
for fish production
and thus of 1imi ted
forage value for
wood stork; no
impacts to other
threatened or
endangered speci e..

No impacts.

No impacts.

water depth and flow
rates. No impacts on
other species.

Temporary small increases
in air pollution and dust
during construction.

Ice accumulation, visible
plumes, and reduced ground-
level visibility impacts
from cooling tower Opera-
tion would be small

Same as fo: reci rculating
towers dur?ng construction.
Noise levels from operation
would be less than for
reci rculati”g towers.

increased due to lower
water levels in the
creeks and deltas.
No impacts on other
soeci es.

Construction impacts
would be similar to
those for the once–
through towers.

Total frequency of ice
accumulation would be
higher than once-
through cool ing tower.
Visible plume
occurrence would be
only slightly more
frequent than that of
once-through towers.
Reduction in ground-
Ievel visibility
would be less than
for once-through
towers and would
occur over a somewhat
wider area.

Temporary increases
in noise levels during
construction. Noi se
from operation less
than 70 decibels
about 150 meters from
towers.



Table S–1. Comparison of the Impacts of the No-Action Alternative to the Combined Impacts
of the Once–Through Cooling Towers (Preferred Alternative) and Reci rculating
Cooling Towers for K- a“d C-Reactors (page 5 of 5)

Once-Through
Cool ing Towers Recirculating

Impacts No Actio”a (Preferred Alternativeb) Cooling Towersc

ARCHAEOLOGICAL AND No impacts. One small nonsiq”ifica”t Same site would be
HISTORIC SITES prehistoric site near Four disturbed near FoIJr

Mile Creek would be djs. Mile Creek as with
turbed during construction. the once-through

towers.

The cumulative maxi- Annually, about 100 addi– Ann”ally, about 850
mum individual effec- tio”al Ci of tritium would additional C; of

RAD1OLOGICAL

tie whole-body dose
from SRP and PIanned
facilities would con-
tinue at about 3.3
millirem per year.
The total collective
ef fecti ve whol e-body
dose to the regional
population and down-
stream water users
would be about 81
person-rem per year;
about O.O74 percent
of natural back-
ground.

be rel eased to the atmos-
phere and about 100 less Ci
of tritium would be dis–
charged to the streams.
The maximum individual
effective whole-body dose
would decrease by 2,3 x
10-4 millirem per year,
The total CO Ilective effec-
tive whole-body dose to the
regional population a“d
downstream water usevs
would decrease by 0.055
person-i-em per year. The
dose changes are vet-y small
compared with existing
operations and natural
background radiation.

tritium would be
released to the atmos-
phere and about 850
less Ci of tritium
would be discharged to
the streams. 1. addi-
tion. a calculated
decrease of about
0,33 curie of ce5ium
per year would
result from reduced
flows. The maximum
individual effective
whole-body dose would
decrease by 0, 19
millirem per year,
The total collective
effective whole-body
dose to the regional
population and
downstream watei-
users would decrease
by I.1 person-Fern per
year. The dose
changes are very
smal 1 compared wi th
existing operations
and natural
background radiation.

a. No action is defined as the continuation of existing operations of K- and C-Reactors.
b. The preferred alternative is to construct and operate once-through gravity feed, natural

draft cooling towers) for K- and C-Reactors.
c. The alternative is to construct a:d

C-Reactors.
operate recirculating cool i,]g towers for K- and



Table S-2. Comparison of Potential Environmental Impacts in Reach la
of Pen Branch System (page I of 2)

Alternative cool ing water system

Once-through Recirculating Natural
Parameter No action cooling tower cool ing towers streamb

Flow (variation), 11,3 (1-11.3)
m’lsec

Temperature (“C) 75/48
Max imuml T

Vegetation

Aquati c Thermal 1y toleva”t
algae only,

Ri parian Not present due to
high temperatures.

Macroi nvertebrates Not present due to
high temperatures,

10.5 (1-10.5)

32/1 I

Limi ted macrophyte
development due to
high flows.

Limited development
and distribution
due to high flows.

Limited abundance
and diversity due
to flows; early
emergence due
to T greater than
5°C; stranding
could occur due to
changing flow
rates from reactor
operations.

1 (0.2-1)

30/6

Increased macrophyte
development, but
less available habitat
compared to once-
through system due to
lower flows.

Major increase in
available habitats;
shrublherb community;
greater species
diversity than once-
through system.

Less available habitat
than once-through sys-
tem, comparable or
higher density; greater
diversity, reduced
potential for early
emergence, little
chance of stranding
due to more stable
flows.

0.03(natural )

27/0

Less available
habitat, greater
macrophyte species
diversity, than
recirculating
system due to low
natural flows.

Highest species
diversity;
invasion by some
nonwetl and species.

Least avai 1abl e
habitat due to
reduced wate~
vol ume compared to
recirculating
system. Highest
species diversity,
.0 potential fov
earl y emergence.



Table S–2. Comparison of Potential Environmental Impacts in Reach la
of Pe” Branch System (page z of Z)

Alternative cooling water systems

Once-through Recirculating Natural
Parameter No action cooling tower cool ing towers stream”

Fish Limited utilization
by heat-tolerant
mosqui tofish during
reactor outages;
“o spawning by any
species due to
excessive water
temperatures;
however, 1imi ted
spawni ng COU1 d
occur during
long shutdowns; “ot
utilized by anadro-
mous andlor riverine
species.

Endangered species No utilization -
(wood stork) lack of suitable

habitat.

Waterfowl No .tilizatio” –
lack of suitable
habitat,

Presence of species
with high flow
tolerance (i. e.,
minnows, suckers,
darters); 1imi ted
spawning due to
fast flow, high
gradient, and
channel ized banks,
Limited utiliza-
tion by anadromo. s
or riverine species

No utilization -
lack of suitable
habitat,

Very low utili-
zation - lack of
suitable habitat,

Maximum development of
limited fish habitat
and communities;
highest fish biomass
potential for this
reach; higher spaw”i”g
per unit area than
once-through system
due to reduced flows,
However, access to
this reach by fish
from downstream reaches
2or3 is unlikely
due to reduced flows,
shallow water depth,
and devel opme”t of
dense stands of aquatic
vegetation in these
reaches.

No utilization -
lack of suitable
habitat,

Very low utili-
zation - lack of
suitable habitat.

Less available
habitat due to
reduced water
volume and less
spawning success
than recirculating
system. Access to
this reach from
downstream reaches
2 or 3 would also
be limited due to
reduced flows,
shallow water
depth, and devel-
opment of dense
stands of aquatic
vegetat?o” within
these lower
reaches.

No utilization -
lack of suitable
habitat.

Very low .tili.
zation - lack of
suitable habitat.

a. Reach 1 comprises approximately 1 percent of the Pe” Branch system that is influenced bY ~ea’tor
operation,

b, Stream system expected within a 15-year period after reactor operations cease.



Table S-3. Comparison of Potential Environmental Impacts in Reach 2“
of the Pen Branch System (page 1 of Z)

Alternative cooling water system

Once-through
Parameter No action cooling tower

Flow (variation), 11.5 (1.17-11.5)
m’lsec

Temperature (“C), 63/30
Maximum/ T

Vegetation

Aquati c Thermally tolerant
algae only.

Ri parian Isolated communi-
ties limited to
sandbars and stumps
due to high flows
and temperatures.

Macroinvertebrates Minimal use by
thermally tolerant
species (e. g.,
oligochaetes and
nematodes)

10.7 (1.17-10.7)

32/6

Limited macrophyte
development due to
high flows; more
available habitat
than in Reach 1.

Isolated communi-
ties limited to
sandbars and stumps
due to high flow.

Gveater abundance
and diversity than
in Reach 1; moderate
potential for early
emergence due to T;
stranding possible
due to variable flow
rates from reactor
operations.

Reci rculating Natural
cooling towers st ream”

1.17 (0.2-1.17)

29/3

Increased macrophyte
development over
once-through system,
but less available
habitat due to reduced
flows.

Major increase in
available habitats;
shrub/herb community
development; greater
species diversity
d“e to reduced flows.

Moderate itnprovement
in available habitat
over those in Reach 1
due to downstream
reductions in flow
and temperature.
Some potential for
early emergence.
Little chance of
stranding due to more
stable flows.

0.17 (natural)

26/0

Less available
habitat due to re-
duced flow volume,
greater di. er-
sity than once-
thro. gh system.

Highest species
diversity;
invasion by some
nonwetl and
species.

Least amount of
available habitat
due to reduced
water volume:
highest species
density; no
potential for
early emergence
or stranding.



Table S–3. Comparison of Potential Environmental Impacts in Reach 2.
of the Pen Branch System (page z of Z)

Alternative cool ing water systems

Parameter
Once-through

No action cool ing tower

Fish Limited habitat
improvement over
Reach 1; brief
utilization by fish
during reactor
shutdowns; nO
spawning during
reactor operations;
some spawning could
occur during long
shutdowns.

Endangered species No utilization due
(wood stork) to excessive temp-

eratures and flow,

Wate, fowl No utilization,

Moderate improve-
ment in habitat
conditions (i. e.,
reduced tempera-
tures and flows)
compared to Reach
1; presence Of
flow-tolerant
species; increased
spawning; 1imi ted
utilization by
anadromous species.

No utilization due
to flows and exces-
sive water depth.

Recirculating Natural
cool ing towers stream’

Moderate improve-
ment in habitat
conditions ovei-
those i“ Rea’h
1 and once-through
systems due to
reduced temperatures
and flows in upper
reach. Reduced
utilization and
spawning near delta
due to reduced flows
in shallow depths and
development of dense
vegetation, which would
1imit potential access
by anadromous and/or
rivei-ine spe’ies to
upper part of Reach 2
and to Reach 1.

Very low utilization

Less available
habitat and spawn–
ing success than
recirculating
system, limiting
access by anadro-
mous and/or riverine
species to upper
reaches due to
reduced flows and
dense vegetation,

Very low utili-
zation due to
reduced flows and
dense vegetation,

Moderate utilization Moderate ‘utilization. Moderate util i-
i“ backwater areas. zati on.

a. Reach 2 comprises approximately 10 percent of the Pe” Branch system that is i“flue”ced by reactor
operations,

b. Stream system expected within a 15-year period after reactor operations cease.



Table S-4. Compari son of Potential Envi ronmental Impacts in Reach 3“
of the Pen Branch System (page 1 of 2)

Alternative cooling water system

Once-through Recirculating Natural
Parameter No action cooling tower cooling towers stream’

Flow (variation), Highly variable;
m’/sec strongly influenced

by Savannah River
flows below delta.

Temperature (“C) 51/14
Maximum/ T

Vegetation

Aquatic Thermally tolerant
algae and bacteria
only.

Riparian Delta- Thermally
tolerant herbaceous
flora.

Swamp - Cypress/
tupelo c~mmunity.

Macro invertebrates Greater community
diversity than in
Reach 2; dominated
by thermally
tolerant species
(e. g., oligochaetes
and nematodes),

Highly variable;
strongly influenced
by Savannah River
flows below delta.

31/1

Highly variable; Highly variable;
strongly influenced strongly influenced
by Savannah River by Savannah River
flows belo” delta. flows below delta.

29/0 30/0

. . . . . ,––. -.. -,1 —,.,>“Dmerg,” macro-
phytes limited to
edge of delta and
lower braided stream
area; extensive
where present,

Oelta - Herbaceous
marsh present;
should extend into
the cypress/tupelo
die-off area.

Swamp - Cypress/
tupelo community.

Great increase in
diversity and
abundance over no
action due to
temperature
reduction; strand-
ing due to variable
flows limited to
delta area (swamp

Less.“.1 bale
habitat than with
once-through system;
greater abundance
due to reduced flow
and stable water
depth.

Oelta - Het-baceous
marsh present but
less extensive than
once-through system;
some shrub species
present; old-field
species would occur
in drier areas.

Swamp - Cypress/
tupelo community.

Less available
habitat but higher
quality than with
once–through system
due to reduced flaws;
great increase in
diversity and
abundance over no
action; little chance

Less available
tat than with
reci rculating
system; dense
concentrations

habi -

Delta - Greater
development of old-
field community:
less marsh and
shrub vegetation
than recirculating
system; develop-
ment of nonwetland
species.

Swamp - Cypress/
tupelo community.

Less available
habitat than recir-
culating system;
similar in abundance
and diversity;
little chance of
stranding due to
more stable flows.



Table S-4. Comparison of Potential Environmental Impacts in Reach 3a
of the Pen Branch System (paqe 2 of 2)

Alternative cool ing water system

Once-through Reci rculating
Parameter

Nat” ral
No action cooling tower cooling towers streamb

Fish

y
N
w

Endangered species
(Wood Stork)

Watevfowl

Only thermally
tolerant species
near delta; brief
utilization by fish
during reactor shut-
downs; limited
utilization and
spawni ng by anadro-
mous species in
uPPer swamp due
to high temperatures.

Very low utili-
zation due to

flow is regulated
by Savannah River);
no early emergence
expected

Habitat greatly
improved over
Reach 2; increased
spawning success,
utilization, a“d
access by anadromous
and riverine species
due to reduced
temperatures.

Very low utili-
zation in delta

excessive tempe~- area due to flows,
atures and flow.

High to moderate High to moderate
utilization, utilization of
particularly all alternatives
below the delta. due to reduced tern.

oeratures near delta.

of Stranding due to
more stable flows.

Reduced utilization
and spawning in delta
area due to reduced
flows, shallow water
depth, and development
of dense vegetation,
which would limit
potential access to
upper reaches. Habi–
tat for spawni .g and
nursery areas i” swamp
depends on periodic
flooding by Savannah
River.

Increased utilization
for feeding due to
reduced flows in delta
area; this would
decrease as vegeta–
tion invades,

Moderate util izati o.;
less than with
once-through system
due to less available
habi tat from flow
reduction near delta
and extensive
vegetation.

Less available
habitat and
spawning success
than reci rculating
system due to
reduced flow and
extensive vegeta-
tion in delta area.
Swamp utilization
similar to that
for recirculating
system.

Limited utilization
due to reduced
flows in delta area.
Dec~eased use due to
vegetation invasion,
which would be more
rapid than for re-
ci rc.lating system.

Moderate to low
utilization due to
less available
habitat and less
use than with
once–through system
due to extensive
vegetation.

a. Reach 3 ‘omprises approximately 89 percent of the Pen Branch system as utilized for the HEP analysis
(Mackev et al .. 1987)

b. Stream-system expected within a 15-year period after reactor operations cease.



Impacts On Reach 1

Reach 1 extends frOm the K-ReactOr Outfall dO~ Indian Grave Branch tO its
confluence with Pen Branch and on to SRP Road A; it encompasses approximately
1 percent (11 of 1100 acres) of the portion of the Pen Branch system that is

influenced by K-Reactor Cooling Water discharges, as utilized for HEP analysis
(Mackey et al., 1987)- In this reach, the stream is highly channelized and
has its highest gradient, water temperatures, and flOws-

With the no-action alternative, highly thermally tolerant species of algae
would be the only biota to occur, in limited areas. No spawning activity
would occur during reactor outages; limited spawning could occur during long
reactor shutdowns, but the success of the spawn would be unsure.

With the once-through cooling tower alternative, communities of squatic and
riparian vegetation should develop, but the areal extent, abundance, and
species diversity would be limited due to the presence of high and variable
cooling water flows. The early emergence of some macroinvertebrate species
could occur because of the elevated water temperature; stranding of some
macroinvertebrate communities could occur as a result of reactor-induced
variations in flow. The fishery comunity would be limited in size and
dominated by species with high flow tolerance (i.e., minnows, suckers, and
darters). Spawning by fish would be extremely limited due to fast flow, high
stream gradient, and channelized banks. The utilization of Reach 1 by
anadromous and riverine species would be limited due to its distance (6 to 8
kilometers) from the Savannah River.

With the recirculating cooling-tower alternative, an increase in the areal
extent and diversity of riparian vegetation would occur in comparison with
those for the once–through systern. An increase in the areal extent of aquatic
macrophytes also would OCCUr, but, because of the reduced water flows to be
experienced with this alternative, the total available habitat would be
reduced. Less habitat would be available for macroinvertebrate conununities,
but the abundance per unit area would be comparable to that for the once-
through systern. Species diversity would be greater and the potential for
early emergence of macroinvertebrate species would be reduced over that for
the once-through system because of reduced temperatures. The more stable
water flows would produce little chance of stranding of macroinvertebrates.
The reduced flow associated with this system would limit the areal extent of
available habitat for fish; however, this habitat would be of higher quality
than that for any of the alternatives. This alternative would provide the
highest potential standing crop of fish of the alternatives; higher spawning
per unit area should occur than with the once-through system. However, access
to this region by anadromous or ~iverine fish species from Reaches 2 and 3 is
unlikely due to reduced flows, shallow water depth, and development of dense
stands of aquatic vegetation.

The complete ~e~satioflof ~eactor ~Peration~ (i.e., a return to natural stream
conditions) would provide less available habitat for aquatic vegetation and
macroinvertebrates than the ~e~ir=ulatin~ ~OOling-tower ~lt~rnative due to a

further reduction in water flows. Riparian areas would be colonized by some
nonwetland vegetation. However, the species diversity of these communities
would be the highest of all identified alternatives, No potential would exist
for the early emergence of any macroinvertebrate species. Less habitat would
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be available for fish, and spawning success would be less than that for the
recirculating system due to lower flows. In addition, access to this region
by fish from downstream Reaches 2 and 3 would be unlikely due to reduced
flows, shallow water depths, and the expected development of dense stands of
aquatic vegetation.

The stream gradient and flows of Reach 1 “ould not provide suitable habitat
for the endangered wood stork or for waterfowl with any alternative.

Impacts On Reach 2

Reach 2 extends from SRP Road A to the Pen Branch delta. This reach
encompasses approximately 10 percent (110 of 1100 acres) of the Pen Branch
system that is influenced by reactor cooling water discharges, as utilized for
the HEP analysis (Mackey et al., 1987). In this reach, the stream is wider
and less channelized, and has less gradient than in Reach 1; shallow
backwaters occur in some areas.

The high fLows and temperatures expected in Reach 2 (Table s-3) with the
selection of the no-action alternative would allow the occurrence only of
isolated conununitiesof riparian vegetation (limited to sandbars and stumps);
aquatic vegetation would be limited to thermally tolerant algae. Thermally
tolerant macroinvertebrate species would make minimal use of the reach. Only
limited improvement in the qaality of fish habitat would be expected over the
conditions described for Reach 1. Utilization by fish would be limited to
brief reactor shutdown periods. No spawning would occur during reactor
operations; however, limited spawning could occur during long shutdowns. The
high flows and temperatures would preclude the use of this reach by the
endangered wood stork and waterfowl.

The once–through cooling-tower alternative would reduce water temperatures
below those for no action, but flows would remain high and variable (Table
s-3). The high flows would limit riparian vegetation to isolated communities
on sandbars and stumps. Limited macrophyte development would occur in
backwater areas of reduced flow; more total habitat would be available than in
Reach 1. The macroinvertebrate community would have greater species diversity
and abundance in comparison to Reach 1. Some early emergence should occur
with some wcroinvertebrate species, due to elevated temperature; some
stranding of portions of the macroinvertebrate community could occur due to
reactor-influenced flow variations. A moderate improvement in fish habitat
conditions over those in Reach 1 would occur due to downstream reductions in
temperature, gradient, depth, and flows; this should provide the greatest
occurrence of flow-tolerant species and more moderate spawning activity within
the reach. Use of this reach by anadromous species would be limited. The
endangered wood stork would not use Reach 2, but limited hahitat would
probably be available for waterfowl in backwater areas.

With the recirculating cooling–tower alternative, reduced flow and temperature
would provide an increase in riparian habitat (i.e., development of a
shrub/herb community) and greater species diversity in Reach 2. Reduced flows
would also enable greater aquatic macrophyte development to occur in compari–
son to the once-through alternative; however, less total habitat area would be
available. A moderate improvement would occur in habitat available for the
macroinvertebrate community, in comparison to that expected in Reach 1 with
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this alternative and to the once-through alternative, as a result of

reductions in temperature and flow. Early emergence of macroinvertebrate

species would not occur. The reduced flows and temperatures would also

provide moderate improvement of fish habitat in the upper portions of Reach 2;
however, the reduced water flows and the increased development of vegetation
in the lower portions of the reach probably would cause reduced use and
spawning in the shallow areas of the delta. Access by fish to the upper
portion of Reach 2 and to Reach 1 could become limited due to reduced flows
and dense vegetation development. Limited use of this reach by the endangered
wood stork and waterfowl would occur.

With a complete cessation of reactor cooling water flows (natural stream
conditions), the reduced water volumes in the stream would cause further
reductions in available habitat for aquatic vegetation, macroinvertebrates,
and fish in comparison to the recirculating cooling-tower alternative (Table
s-3). However, species diversity of the aquatic and riparian vegetation and
macroinvertebrate communities would be greater in areas where habitat is
available. There would be no potential for early emergence of any macroinver-
tebrate species, and reactor-influenced stranding would not occur. The
reduced water volumes would cause the present riparia: habitat to be colonized
by nonwetland species. The reduced flows and increased density of vegetation
would limit fish access to the upper reaches of the stream and, thus, limit
overall use and spawning. The endangered wood stork would not use Reach 2,
but limited use by waterfowl would occur.

Impacts On Reach 3

Reach 3 of the Pen Branch system, as utilized for the HEP analysis (Mackey et
al, 1987) extends from the Pen Branch delta approximately 2 kilometers into
the Savannah River swamp; it encompasses approximately 89 percent (988 of 1100
acres) of the Pen Branch system. However, approximately 40 percent of this
reach is considered to be part of the Savannah River Swamp and, therefore, is
not influenced by reactor operations (Mackey et al., 1987). In Reach 3 the
stream is highly braided; the gradient is the lowest of all the reaches; sheet
flow is prevalent; and water flows are extremely variable, infIuenced
primarily by periodic Savannah River flooding. The following discussion for
each alternative considers only the portion of Reach 3 that potentially is
influenced by reactor operations.

With the no-action ~lternative, aquatic vegetation would be limited to
thermally tolerant algae and bacteria (Table S–4). Riparian vegetation in the
delta probably would consist of thermally tolerant herbaceous flora; in the
swamp, the cypress-tupelo community would predominate. The macroinver-
tebrate conununitywO~ld be more diverse than that in Reach 2, but it would be
dominated by thermally tolerant species (e.g., Oligocbaetes and Nematodes).
Only thermally tolerany fish species would occur in the delta area. Brief use
by some species wOuld Oc<ur during reactOr shutdOwns. In the swamp, high
temperatures would limit use and spawning by anadromous species. The
endangered wood stOrk would not use Reach 3 with this alternative; however,
extensive use by waterfOwl ~hOuld ~CCUr, particularly belo” the delta.

With the once-through cooling-tower alternative, submerged macrophytes should
develop, but their di~tributiOn would be limited to the edge of the delta and
the 10Wer sections of the braided-stream area; in this area, high abundance
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wOuld occur. Herbaceous marsh should develop in the riparian areas of the
delta, while the cypress-tupelo community would predominate in the swamp. As
a result of the large reduction in water temperatures, a substantial increase
in macroinvertebrate community diversity and abundance would occur in
comparison to the no-action alternative. No early emergence of any species
should OCCur, and stranding due to variable flows would be limited to the
delta area because flow in the swamp is influenced strongly by Savam”ah River
flows. Because of lower flows and temperatures, fish habitat should be
greatly improved OVer that present upstream; much greater use and spawning
success would occur. Some access to Reach 2 would be available for anadromous
and other species. Because of high flows, the endangered wood stork probably
would not use this reach for foraging; however, because of Lower water
temperatures, waterfowl should use the delta area to a greater extent than
they “ould for the no-action alternative.

Less aquatic vegetation habitat would be available with the recirculating
cooling-tower system than with the once–through alternative
However,

(Table S-4).
the reduction in flow and the resultant decrease in water depths

would provide greater vegetation abundance in the areas of occurrence. In the
delta area, herbaceous marsh should occur but in less abundance than with the
once–through alternative; shrub species would also be present and old-field
species would occur in the drier areas. In the swamp, the cypress-tupelo
connnunity WOU1d predominate. Less macroinvertebrate habitat would be
available than with the once-through system, but the habitat would be of
higher quality because of reduced, stable flows. A substantial increase in
macroinvertebrate community diversity and abundance would occur, and there
would be little chance of stranding due to the more stable flows. Fish use
and spawning would be reduced in the delta area as a result of the reduced
flow, shallow water depths, and increased densities of vegetation, all of
which could also limit access to the upper stream reaches. In the swamp, a
high-quality habitat for spawning and nursery functions would occur as a
result of the influence of the Savannah River on water levels. Use of the
delta area by the endangered wood stork would increase as a result of reduced
flows; however, this eventually would decrease as revegetation of the area
proceeds. Less habitat would be available in the delta for waterfowl in
comparison to the once-through alternative because of flow reduction and the
related revegetation of the area.

With a complete cessation of reactor cooling water discharge (natural stream
conditions), less habitat would be available for aquatic vegetation than with
the recirculatingcooling-tower alternative. However, in the available areas,
dense concentrations should occur. In the riparian areas of the delta, there
would be greater development of an old-field community, with less marsh and
shrub vegetation than with the recirculating alternative. In the swamp, the
CYpreSS-tUpe10 Comuni ty would predominate. Less macroinvertebrate habitat
would be available, but community diversity and abundance should be similar to
those for the recirculating alternative. There should be little chance of
macroinvertebrate stranding due to more stable flows. In the delta area, less
fish habitat would be available and spawning success should be less because of
reduced flow and revegetation effects that reduce aquatic habitat. However,
in the swamp, fish use should be similar to that with the recirculating
system. Limited use of the delta area by the endangered wood stork should
occur; this would decrease at a more rapid rate than with the recirculating
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alternative due to revegetation. There would be less use by waterfowl because
revegetation would cause less available habitat.

Table S-5 s-arizes and cOmpares the environmental consequences of DOE’s
preferred cooling water alternative (i.e., increased flow with mixing), direct
discharge to the Savannah River, and the no-action alternative for the D-Area
powerhouse.

FEDERAL AND STATE REQUIREMENTS

Table S-6 lists the permits and other environmental approvals required for the
implementation of cooling water alternatives for K- and C-Reactcrs and the
D-Area powerhouse and the current status of each requirement.
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Table S-5. Comparison of the No Impact Alternative to the Impacts of the
Increased Flow with Mixing (Preferred Alternative) and D{re~t
Discharge Alternative for the D–Avea Coal-Fired Powerhouse
(page 1 of 3)

Impacts No actiona

Increased flow
with mixing Direct discharge

(Preferved Alternative) to Savannah River

SCHEDULE FOR
IMPLEMENTATION

Current Current Construction of this
alternative would
require about 22
months.

PRELIMINARY COST CAPITAL
(MILLION $)

ESTIMATED OPERATING
COST INCREASE
(MILLION $ PER YEAR)

SOCIOECONOMIC

UATER WITHDRAWAL ANO
OISCHARGE RATES

TEMPERATURE AND FLOW
EFFECTS

$0

$0

No additional work-
force requi red.

About 2.7 cubic
meters per second
would conti nue to
be viithdrawn from
the Savannah River
and d, Scharqed to
Beaver Oam Creek.

Water temperaturesin
Beaver Oam Creek
would continue to
exceed the 32 .2°C
State Class B water
classification stan-
dard during periods
from May through

$0

$0.03

No additional work-
fovce requi red.

Wi thdrawal and di s-
charge rates would be
the same as for no
action exce.at when
wi thdrawal and
discharge rates each
could be as high as 4.0
cubic meters per
second to meet the
32.2°C Class B water
classification stan-
dard.

Water temperatures i”
the stream would meet
the 32.2°C State
Class B water classifi-
cation standard; a
Section 316(a) demon-
stration study will be
performed for exceed-

$14

$0.05

Peak construction wo~k
force of 40 persons.

Withdrawal and discharge
rates would be the same
as for no action; how-
ever, thermal discharge
would be directly to
the Savannah River,
Al 1 powerhouse thermal
discharges would be
removed from Beaver Oam
Creek.

In Beaver Dam Creek,
water temperatures
would be at ambient
levels year-,ou”d. 1.
the Savannah River,
water temperatures
beyond a mixing zone
at the discharge point



Table S-5. Comparison of the No Impact Alternative to the Impacts of the
Increased Flow with Mixing (Preferred Alternative) and Direct
Di scharge Al ternative for the D-Area Coal-Fi red Powerhouse
(page 2 of 3)

Increased flow
with mixing Direct discharge

Impacts No action’ (Preferred Alternative) to Savannah River

ENTRAINMENT/
IMPINGEMENT

September; water
temperatures would
also exceed the maxi-
mum ambient stream
temperature rise
standard of 2.8”C.
Concentrations of
suspended sol~ds
WOU1 d remai n
slightly higher than
in ambient streams.
There would continue
to be reduced numbers
of aquatic organisms
and spawning in the
thermal 1y affected
areas of Beaver Dam
Creek during the
warmer months.

Water withdrawal
would continue to
cause annual
entrainment losses
of about 2.0 X
10’ fish eggs and
larvae and the loss
of about 1718 fish
due to impingement
annually.

aocesof 2.8°Crise
inambientstream tem-
perature. S1 ight
increases in suspended
solids concentrations
would occur during
periods of increased
flow. No major
changes in aquatic
fauna or floral
communities would be
expected to occur
except that habi tat
area would increase
during periods of
increased flow.

Increased water with-
drawal over that far
no action would
increase annual
entrainment losses by
about 6.0 X104 fish
eggs and larvae and the
loss of an additional
113 fish due to
impingement annually.

WOU1 d meet the State
Class B water quality
classification stan–
dard of 32.2”C.
Low water levels
in Beaver Dam Creek
would, greatly reduce
exist!ng aquatic habi-
tat: however, the
absence of thermal
stress would allow full
use of this habitat by
aquatic organisms.
Fish spawning would be
limited because of
reduced habi tat. An
adequate zone of
passage would be
present in the river.

Effects would be about
the same as for no
action.



Table S-5. Comparison of the No Impact Alternative to the Impacts of the
Increased Flow with Mixing (Pveferred Alternative) and Direct
Discharge Alternative for the D-Area Coal-Fired Powerhouse
(page 3 of 3)

Impacts

Increasedflow
with mixing

No actiona (Preferred Alternative)

TERRESTRIAL/WETLAND No impacts
HABITAT

AIR QUALITY No impact.

ENDANGERED SPECIES The adjacent swamp
area would continue
to be used by wood
stDrks fOr foraging.
No impact on other
endangered species.

ARCHAEOLOGICAL AND No impacts.
HISTORICAL SITES

RADIOLOGICAL RELEASES No impacts.

Operation would result
in an estimated loss of
about 4 acres of wet-
lands and about 4 acres
of uplands.

No impact

Some decrease in wood
stork foraging habi tat
during increased flow
periods. No impacts
on other s~eci es.

One site will be
recommended for el ig-
ibility for nomination
to the National ReQister
of Hi sto ric Places. A
“no effect’! determina-
tion issued by the SHPO.

No impacts

Direct discharge
to Savannah River

Construction would re-
sult in an estimated
loss of about 1 acre
of wetlands and 5
acres of uplands,

No impact

Loss of much of the
wood stork foraging
habi tat due to lowered
water levels in Beaver
Dam Creek No impacts
on other species,

S.rvey of pipel ine area
revealed no historic
sites,

No impacts,

a. No action is defined as the continuation of existing operations of the D-Area coal-fired
powerhouse.



Table s-6. Requi red RegulatorY Permits and Notifications (page 1 of 2)

Activity/facility Requirement(s) Agency Status

Water

Coolingwater
systems
constrvctio”

Cooling water dis-
charges

Compliance with delta
2 .8°C temperature
reaui rement”

Water withdrawal/
water use

Endangered species

Construction Dermi ts

Section 404 oermit’

Section 401
certification’

Section 10 permit for
structures in navigable
waters’

Permit for structures in
i“ navigable watersa

NPDES permi t

Section 316(a) (thermal
impact) Demonstration

Quarterly reporti~g

Consultation/
biological assessment

South Carol ina Department of
Heal th and Envi ronmeotal
control , Industrial and
Agricultural Wastewater
Division

U.S. Army Corps of
Engineers (COE)

South Carol ina Department
of Health and Envi ronmental
Control, Division of Water
Quality

U.S. Army Corps of
Engineers

South Carol ina Budget and
Control Board

South Carol ina Department
of Health and Envi ronmental
Control , Industrial and Agri-
cultural Wastewater Division

South Carol ina Depa~tment
of Health and Environmental
Control , Industrial and Agri-
cultural Wastewater Division

South Carolina Water
Resources Conunissio”

U.S. Fish and Wildlife Service

To be submitted by
September 30, 1988,
subject to the
appropriation of
funds by Congress

To be submitted prior
to construction

Requested by COE as
part of the
dredge-and-fill
permit process

To be submitted
prior to con-
struction

To be submi tted
::::r to cOnstruc-

Issued; modification
to permit conditions
to be made prior to
operation of
selected cool ing
water system

Plans for conducting
studies to be sub-
mitted within 2
months following
project completion

Routine report. will
continue to be s. b-
mi tted

Consultations with
FwS completed



Table S-6. Required Regulatory Permits and Notifications (page 2 of 2)

Activity/facility Req. irement(s) Agency Status

Fish and Wildlife
Coordination Act

Migratory Bird
Treaty Act

Anadromous Fish
Conservation
Act

Historic preservation

Flood plains/wetla”dsc

Consultation/ U.S. Fish and Wildlife Service
consideration
of fish and wild–
life resouvces

Consul tat ion with FWS U.S. Fish andWildlife Service

Consultation with FWS U.S. Fish a“d Wildlife Service

Archaeological survey South Carolina Historic
and assessment Preservation Officer

Assessment and U.S. Department of Energy
determination

Consultations with
FWS com~leted

Consultation “ith FWS
compl eted

Consultation with FWS
comol eted

Surveys and assess-
ments completed;
consultation with
SHPO completed

Notice published
in Federal Register
(51 FR 10654) con-
currently with
notice of avail-
ability of the
draft EIS on
March 28, 19B6;
determination pub–
1ished after com–
pletio” of FEIs

a. Applicable to the O-Area coal-fired powerhouse direct discharge alternative.
b. Applicable to once-through cooling-tower alternatives for K- and C-Reactors and the increased pumping

al ternative for the D-Area coal-f ired powerhouse.
c. Refer to Appendix F.


