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FEB flB 1995 59 FR 2393Z

Chief, Rules Review and Directives Branch
Division of Freedom of Information and Publications Services
Office of Administration
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Sir:

In the Matter of the Application of ) Docket Nos. 50-390
Tennessee Valley Authority ) 50-391

WATTS BAR NUCLEAR PLANT (WBN) UNITS 1 AND 2 - REQUEST FOR COMMENT ON DRAFT
SUPPLEMENTAL ENVIRONMENTAL STATEMENT (NUREG-0498, SUPPLEMENT 1) CONCERNING
THE OPERATIONS OF WATTS BAR NUCLEAR PLANT (TAC NO. M88691, M88692, AND
M77222)

The Tennessee Valley Authority (TVA) is pleased to provide comments on the
subject draft Supplement to the Final Environmental Statement (SFES). The
availability of this SFES was noticed in the December 9, 1994 Federal
Register (59 FR 63832).

TVA considers the SFES to be prepared in a quality manner which clearly
summarizes a large amount of information updating the NRC's 1978 FES. The
SFES analysis adequately addresses the pertinent environmental issues
associated with operation of WBN. TVA is especially pleased that the SFES
confirms TVA's determination that there are no significant impacts
associated with operating WBN.

TVA offers the comments in Enclosure 1 for your consideration. Many are
editorial in nature and some in Chapter 5 are based upon resolution of the
Final Safety Analysis Report (FSAR) Chapter 11 request for additional
information from the NRC. Sections 2.2.3 and 2.4.2 of the SFES should be
revised to focus on information from the Chickamauga Reservoir rather than
that associated with the Watts Bar Reservoir. In order to address a
concern expelled by a member of the public regarding potential impact of
WBN chemical use on a representative freshwater mussel, TVA has provided a
discussion of the toxicity testing procedures in the comments regarding
Section 5.4.3. Enclosure 2 provides marked up pages where appropriate.
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Again, TVA appreciates the opportunity to comment on the draft SFES. If
you should have any questions, please telephone John Vorees at extension
(615)-365-8819.

Sincerely,

Dwight E. unn
Vice President
New Plant Completion
Watts Bar Nuclear Plant

Enclosures
cc (Enclosures):

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

NRC Resident Inspector
Watts Bar Nuclear Plant
Rt. 2, Box 700
Spring City, Tennessee 37381

Mr. P. S. Tam, Senior Project Manager
U.S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Rockville, Maryland 20852

Mr. S. C. Flanders, Environmental Project Manager
U.S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Rockville, Maryland 20852

U.S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323





ENCLOSURE 1

WATTS BAR NUCLEAR PLANT UNITS 1 AND 2
DRAFT FINAL ENVIRONMENTAL STATEMENT
NUREG-0498, SUPPLEMENT 1 COMMENTS



I

ENCLOSURE 1

WATTS BAR NUCLEAR PLANT (WBN) UNITS 1 AND 2
FINAL ENVIRONMENTAL STATEMENT FOR OPERATION
NUREG-0498, DRAFT SUPPLEMENT 1 COMMENTS

TVA's offers the following comments on the Draft Supplement to the WBN Final
Environmental Statement (SFES) for the operating license (OL) as solicited by
the NRC and noticed in the Federal Register Vol. 59, No 236 (59 FR 63832) on
December 9, 1994. When appropriate, markup pages are provided in Enclosure 2
for your convenience.

SECTION PAGE LINE(S) COMMENT

xviii 18 Here and throughout, change spelling to Naegleria.

xx 29-34 Change the definition of zebra mussel to read as
follows: "Either of two species (Dreissena
polymorpha or Dreissena bugensis) of molluscs that
were accidentally introduced into the Great Lakes
and are spreading to surrounding waterways where
they may occur in large numbers, clog pipes, and
adversely impact native mussels. Zebra mussels are
considered nuisance species in North America."

2-9 20

2-9 28

2-11

Strike "during plant outages, rather than during
routine operation of the plant," and end sentence
on Line 19. Routine use of theses ponds to treat
metal cleaning waste in compliance with the WBN
NPDES permit is necessary. (See TVA letter dated
August 5, 1994).

Strike "in the NPDES Permit (State of Tennessee
1993)" and add "in 1978." The State of Tennessee
approved the use of the evaporation/percolation
pond only in letters dated September 11, 1978 and
October 12, 1978. This has never be in the NPDES
permit.

The water quality information and vital signs data
presented in this section are derived from TVA
monitoring data on sites in the Watts Bar
Reservoir, one reservoir upstream from the WBN
site, instead of the Watts Bar forebay and the
Chickamauga Reservoir inflow and transition zones.
Since WBN is located on the Chickamauga Reservoir
and the area of potential impact for water quality
is in the vicinity and downstream of WBN, this
section should also describe conditions in the
Chickamauga Reservoir. (See subsections
Temperature, Dissolved Oxygen, pH, Phosphorus
chlorophylla, Sediment, Fecal Coliform Bacteria,
and Poly-Chlorinated Biphenyis.)

El-l
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ENCLOSURE 1

WATTS BAR NUCLEAR PLANT (WBN) UNITS 1 AND 2
FINAL ENVIRONMENTAL STATEMENT FOR OPERATION

NUREG-0498, DRAFT SUPPLEMENT 1 COMMENTS

2.2.3 2-11 16-21 This indicates there is a misunderstanding that the
Watts Bar "tailrace" and "transition" stations are
located below Watts Bar Dam. Actually, all Watts
Bar Reservoir vital sign stations are located in
Watts Bar Reservoir, and the only one that is
particularly relevant to an analysis of conditions
in the vicinity of WBN is the forebay station. For
such an analysis, a set of stations that includes
the Watts Bar Reservoir forebay station and the
Chickamauga Reservoir tailrace and transition zone
stations would be most appropriate.

2.2.3 2-11 17 Change "Stability" to "Suitability."

2.2.3 2-11 26-30 Temperature - The implication is that the data
cited comes from the "vicinity of the WBN site,"
but the discussion cites vital signs data from
Watts Bar Reservoir, most of which was taken from
30 to 70 miles upstream from WBN. Data from the
Chickamauga Reservoir stations, which are in the
immediate vicinity of the WBN site should be
supplied here.

2.2.3 2-13 Water Quality, Sediment - Appropriate information
representing conditions in Chickamauga Reservoir
and in the tailrace area downstream from Watts Bar
Dam should be in this section. The discussion of
toxicity and high levels of non-ionized ammonia in
Watts Bar Reservoir raises issues that have no
bearing on conditions relevant to the operation of
WBN. Velocity of water discharged from Watts Bar
Dam prevents accumulation of fine sediment
particles near WBN. Evaluation of sediment in the
transition zone (where sediments first begin to
accumulate) on Chickamauga Reservoir showed no
toxicity and relatively low levels of contaminants
(metals, ammonia, organochlorine pesticides, and
PCBs) in sediment interstitial water in 1993.
Similar results were observed in 1994 data (TVA
draft report in preparation, not yet docketed with
NRC).

2.2.3 2-14 11 Should be "saxitilis" instead of "saxitalis."

2.2.3 2-14 13-15 Change "liter" to "gram." Micrograms per gram is
equivalent to parts per million. Also add "There
are no fish consumption advisories in effect for
Chickamauga Reservoir, where WBN Plant is located.
Screening studies on channel catfish were conducted

El-2



ENCLOSURE 1

WATTS BAR NUCLEAR PLANT (WBN) UNITS 1 AND 2
FINAL ENVIRONMENTAL STATEMENT FOR OPERATION

NUREG-0498, DRAFT SUPPLEMENT 1 COMMENTS

in 1991 and 1992, and samples were analyzed for a
broad array of contaminants, including PCBs.
Average PCB concentrations in 1991 were 0.4, 0.7,
and 1.2 micrograms per gram (0.4, 0.7, and 1.2
parts per million) at the forebay, transition and
inflow zones, respectively. In 1992, average PCB
concentrations were 0.6, 0.7 and 0.7 micrograms per
gram (parts per million) in those same respective
zones. Low or nondetectable concentrations of
other contaminants were found in samples collected
in both years."

2.3.3 2-15 34-35 The statement that "High wind speeds are expected
to be associated with neutral stability conditions"
should have a technical reference.

2.3.3 2-15 37-40 The statement that " ...frequencies of calm winds
and winds in the 0.3 to 0.6 meters per second (0.6
to 1.4 miles per hour) wind speed class during
extremely unstable atmospheric ... " should have a
technical reference.

2.3.4 2-16 34-37 Suggest this sentence be revised to read, "Longer
periods of record.. .provide more representative..."
This revision is needed because different periods
of record are used by the NRC for this supplement
and by TVA in the Final Safety Analysis Report
(FSAR).

2.3.4 2-17 6 Table 2.6 - The value for the FSAR at the Exclusion
Area Boundary should be 1.0 x 10-5. This is based
on the value in Table 11.3-10 of the WBN FSAR for
the southeast sector at 1250 meters.

2.4.2 2-21 Much of the information in this section details the
aquatic ecology of Watts Bar Reservoir, one
reservoir upstream from the WBN Site. Because WBN
is on the Chickamauga Reservoir and the area of
potential impact for aquatic communities is in the
vicinity and downstream of WBN, this section should
describe conditions in Chickamauga Reservoir.

2.4.2 2-22 12-27 Although aquatic macrophyte abundance in Watts Bar
Reservoir has little or no bearing on WBN, the
acreage data provided in the discussion for Watts
Bar Reservoir (5,600 acres in 1985) appears to
represent abundance levels in Chickamauga
Reservoir. Hydrilla has never been found in Watts
Bar Reservoir, but was found in Chickamauga in the

E1-3



ENCLOSURE 1

WATTS BAR NUCLEAR PLANT (WBN) UNITS 1 AND 2
FINAL ENVIRONMENTAL STATEMENT FOR OPERATION

NUREG-0498, DRAFT SUPPLEMENT 1 COMMENTS

late 1980s. The 1986 preoperational monitoring
report does not discuss changes in Watts Bar
Reservoir. It specifically discusses Chickamauga
Reservoir and the numbers referred to in Line 19
are true for Chickamauga, not Watts Bar Reservoir.

2-23 15-18

2-23 20-27

2-23 39

2-25 18
2-26 12

2-28 26

2-31 5-6

2.4.2

2.4.2

El-4

Suggest this paragraph read as follows: "The
Tennessee River is home to both native and
introduced mussel and clam species. There are two
non-native mussel or clam species known to be
introduced into the Tennessee River (the Asiatic
clam [Corbicula manilensis] and Zebra mussel
[Dreissena polymorpha]). In addition, another non-
native mussel species (quagga mussel [Dreissena
bugensis]) is likely to be found in the Tennessee
River system in the near future."

Correct this paragraph to read as follows: "At the
time of publication of the NRC 1978 FES-OL, the
Asiatic clam was the only nuisance mollusk
inhabiting the Tennessee River. This species was
introduced to North America in the 1930s and has
spread across the continent. Asiatic clams became
prominent in benthic communities on the Tennessee
River during the 1960s. The Asiatic clam is
considered a pest species because its shell can
obstruct pipes and foul water treatment facilities,
including the raw water systems of nuclear
generating plants."

Suggest that the last sentence of this paragraph
reads as follows: "Zebra mussels also settle on
native mussel species and can interfere with their
feeding and survival."

The correct spelling should be "P. pVramidatum."

Strike "within the WBN Site, or any changes in" and
replace with "which would result in changes to."
The WBN NPDES General Storm Water permit number
TNR001343 controls routine maintenance excavation.
Only expanded construction of the WBN perimeter
would require NRC review.

The words "Nashville District and Tennessee Valley
Authority" are part of this document's title and
should also be italicized.

2.4.2

2.4.2

2.6

2.8
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ENCLOSURE 1

WATTS BAR NUCLEAR PLANT (WBN) UNITS 1 AND 2
FINAL ENVIRONMENTAL STATEMENT FOR OPERATION

NUREG-0498, DRAFT SUPPLEMENT 1 COMMENTS

Add to the end of the sentence, the following:
"Any changes to the raw water treatment chemicals
must be approved by the State of Tennessee in
accordance with the NPDES Permit."

Add to this sentence "...other than system
repairs/leakage to the radioactive waste treatment
system as identified in WBN NPDES permit
application." The NPDES permit controls the
nonradioactive discharge parameters from the
radioactive waste treatment system. Any leakage of
these chemicals via the primary and secondary
systems has been identified by TVA in the NPDES
permit application.

Strike "previous" and replace with "present." The
requirement to conduct a water temperature study is
found only in the present WBN NPDES permit

3.4

3.4

5.2.1

5.2.2

5-8 20-27

5-8
5-28

29

Suggest rewriting as follows: "The first study
(Hudson and Barton 1994) was conducted using 8 to
10-day old juvenile paper pondshell mussels. A
study was conducted of the organism's toxic
response to chemicals added to Outfall 101
effluent. The chemicals used in the study are
those intended to be used by the applicant during
plant operation and contained the chemicals
DGN/Quat, active ingredients in a molluscicide
(Clam-Trol CT-1), currently used at WBN to control
Asiatic Clams. No toxic effects were observed in
juvenile mussels for any treatment during the 9-day
test. A split sample also was analyzed for toxic
effects to the daphnid, Ceriodaphnia dubia (TVA
1994a). Daphnid survival was impacted during the
initial 24 hours of the test in treatments
containing the molluscicide."

The second study was conducted by multiple
laboratories. Change the reference, (EMPE 1994),
to also include two references that were docketed
in TVA's August 26, 1994 submittal concerning
documents supporting review of environmental
information, page E3, Reference 24 by TVA Water
Management and Reference 26 by Presbyterian

El-5

3-7 22

3-7 27

5-2 15

5-2 34-35 Revise this sentence to indicate that the NPDES
permit requires the applicant to conduct
confirmatory biomonitoring studies (plural) of the
discharges rather than a single study.

5.4.3

5.4.3
5.9



ENCLOSURE 1

WATTS BAR NUCLEAR PLANT (WBN) UNITS 1 AND 2
FINAL ENVIRONMENTAL STATEMENT FOR OPERATION

NUREG-0498, DRAFT SUPPLEMENT 1 COMMENTS

College. These two references should also be added
in Section 5.9.

At NRC's public meeting held on January 10, 1995 to
solicit comments and answer questions about the
SFES, a concern was raised by a member of the
public regarding the use of mussel as a
representative mussel in TVA's chemical toxicity
testing process. Ideally, assessing chemical toxic
risks would involve testing every trophic level,
taxonomic order, family, genus, and species of
concern. However, toxicity testing typically
involves the use of indicator species because it is
not feasible or possible to test every potentially-
impacted organism. There are resource constraints
that preclude testing all organisms. Some
organisms simply can not survive exposure to the
tested. Thus, when toxicity test procedures are
developed, entities such as EPA use only a few
sensitive organisms.

The mussel toxicity test procedure developed by TVA
uses as a indicator species the freshwater mussel,
Anodonta imbecillis. This procedure has been used
in joint studies with the Tennessee Wildlife
Resources Agency and was recently published by EPA
in its Inland Testing Manual as an approved test
procedure. Other than the TVA mussel test
procedure, there is no other nationally-approved
testing procedure. Hence, the option of testing a
variety of other freshwater mussels using an
approved testing procedure does not exist. The
toxicity testing done for WBN uses this procedure.

The result of the WBN testing demonstrates that
Ceriodaphnia dubia, another indicator species used
in this and other EPA test procedures, is more
sensitive than Anodonta imbecillis. The tests
indicate that Ceriodaphnia dubia is 15 times more
sensitive to molluscicides used at WBN than the
indicator mussel species when silt is present.
Monthly testing of undiluted WBN effluent (100
percent concentration) for one year had no toxic
effects on Ceriodaphnia dubia. Because instream
effluent concentrations are expected to be only
2.93 percent even during low flow conditions and
native mussel species will exist in the presence of
silt, there is a significant margin of safety
between test results and actual effects. This

El-6



ENCLOSURE 1

WATTS BAR NUCLEAR PLANT (WBN) UNITS 1 AND 2
FINAL ENVIRONMENTAL STATEMENT FOR OPERATION

NUREG-0498, DRAFT SUPPLEMENT 1 COMMENTS

margin of safety should easily account for any
difference in the sensitivity of the indicator
species used in the test procedure and native
mussel species.

TVA has performed a reanalysis of the liquid
radioactive releases, and the resulting source term
and dose estimates will be included in Amendment 89
to the WBN FSAR and in response to NRC's request
for additional information (RAI) concerning FSAR
Chapter 11. Sections 5.5.1 and 5.5.4 should be
revised to reflect that new information.

5-13 23

5-13 31-34

Change "180" person-millisieverts and "18" person-
rem to "38.5" person-millisieverts and "3.85"
person-rem to reflect the new numbers that are
being provided in response to FSAR Chapter 11 RAI.

Table 5.2 - The WBN FSAR column should be revised
as follows to reflect the revised analysis data
that is being provided in response to FSAR Chapter
11 RAI.

Noble gas releases

Total body dose

Organ dose

5-14 25-31

404 TBq
(10, 910 Ci)

0.01 millisievert
(0.84 millirem)

0.15 millisievert
(15 millirem)

Table 5.3 - The WBN FSAR column should be revised
as follows to reflect the revised analysis data
that is being provided in response to FSAR Chapter
11 RAI.

Tritium Releases

Other Radionuclide
Releases

Total Body Dose

Maximum Organ Dose

95 TBq
(1289 Ci)

0.26 TBq
(3.5 Ci)

0.01 millisievert
(0.72 millirem)

0.01 millisievert
(0.98 millirem)

Change "36 person-millisieverts (3.6 person-rem)"
to "<19.8 person-millisieverts (<1.98 person-rem)"
to reflect the new numbers that are being provided
in response to FSAR Chapter 11 RAI.

E1-7
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ENCLOSURE 1

WATTS BAR NUCLEAR PLANT (WBN) UNITS 1 AND 2
FINAL ENVIRONMENTAL STATEMENT FOR OPERATION

NUREG-0498, DRAFT SUPPLEMENT 1 COMMENTS

5-18 7 Table 5.4 - Under Volume Generated for Dry Active
Waste change "570" to "850" and "(20,000)" to
"(30,000)." This reflects the new numbers that are
being provided in response to FSAR Chapter 11 RAI.

5.5.4 5-18 13-14

6.2.4 6-5 11

6.2.4 6-5 13-14

7.2.1 7-2 12

7.2.3 7-8

7.2.3 7-10 21

7.2.3 7-12 8

7.2.3

7.2.3

7.2.4

7-14 6-10

7-14 18

7-16 24

Change "570 cubic meters (20,000 cubic feet)" to
"850 cubic meters (30,000 cubic feet)." This
reflects the new numbers that are being provided
response to FSAR Chapter 11 RAI.

in

Add "except for sampling frequency" at end of the
sentence. This is the only change from the NRC
1978 FES-OL discussion on radiological groundwater
monitoring.

Strike "monthly" and replace with "quarterly."
Strike "NRC 1978 FES-OL" and replace with "WBN ODCM
and analyzed for radioactivity." This change will
make the statement consistent with the NRC approved
changes in the WBN Offsite Dose Calculation Manual
(ODCM).

Suggest revising "...delay the need to switch
over.." to "..delay the time at switch-over.." The
procedure change is not necessarily because there
is a "need to."

Table 7.4 - The term "d/" used in the table should
be defined.

Suggest changing "eliminate" to "reduce the
potential for related..."

The acronym "CSS" should be "CCS" as stated
previously in the paragraph.

This paragraph should be put in past tense because
this has been completed as noted in paragraph
beginning on Line 28. See marked up page in
Enclosure 2.

Replace "...more elaborate system" with " ...a
dedicated system."

Insert "conservatively" in the following manner:
"...but has conservatively increased these
values..."

El-8

5.5.4



ENCLOSURE 1

WATTS BAR NUCLEAR PLANT (WBN) UNITS 1 AND 2
FINAL ENVIRONMENTAL STATEMENT FOR OPERATION
NUREG-0498, DRAFT SUPPLEMENT 1 COMMENTS

7-17 25

7-18 11

7-24 23

7-28 16

7-29 1-2

7-30 2

7.2.4

7.2.4

7.2.6

7.2.6

7.2.6

7.2.7

El-9

Table 7.5 - Delete "indefinitely" because a battery
life can be extended through controlled used but
cannot be extended indefinitely.

Table 7.5 (cont'd) - Add close parenthesis to last
line in paragraph.

Suggest adding "conservative" in the sentence
before adjustment. Sentence would read: "...with a
slight conservative adjustment..."

Add "s" to the end of PWR. Plural use.

"Containment spray system (CSS)" should be
"component cooling water (CCS).

Suggest revising .... delay the need to switch
over..." to "...delay the time at switch-over..."
The procedure change is not necessarily because
there is a "need to."

Decommissioning - In addition to the discussion of
various funding mechanisms such as an external
sinking fund or surety method, NRC regulations in
10 CFR 50.75(e)(C)(3)(iv) specifically provide that
Federal Government utility licensees may provide a
statement of intent containing a cost estimate or
an amount based on an NRC formula, indicating that
adequate decommissioning funds will be available
when necessary. In July 1990, TVA notified NRC of
its intent to have adequate funds available for
decommissioning the Browns Ferry and Sequoyah
Nuclear Plant units. In accordance with NRC
regulations, TVA will also provide a statement of
intent to ensure adequate funding for
decommissioning Watts Bar Unit 1.

8.4
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I Maximally exposed (offsite) individual

10 Meteorological tower
11
12
13 Molluscicide

Mussel sanctuary

Occupational radiation exposure

pH

Plankton

P, ..nlorinated biphenyl (PCL)

the hypothetical person who would receive the greatest possible
radiation dose from a specific release. For atmospheric releases,
this individual is assumed to breathe air at the offsite boundary
location with the highest airborne concentration and to consume
food products raised exclusively in that offsite boundary location
receiving the maximum ground deposition of released radioactive
material. For liquid releases, this individual is assumed to con-
sume large quantities of river water and fish.

a tower containing instruments for obtaining meteorological data
such as wind speed, direction, humidity, and temperature.

a chemical that is toxic to clams and mussels.

an area designated by the State of Tennessee to be a biological
preserve for mussel species.

a pathogenic amoeba that is responsible for causing primary
amoebic meningoencephalitis. These microorganisms are located
in surface water.

the radiation exposure to which workers at a nuclear facility are
subjected during the course of their work.

a period of interruption of operation of a power plant.

liquid waste discharge point.

a measure of the hydrogen ion concentration of a solution
expressed as a negative logarithm of the effective hydrogen-ion
concentration in gram equivalents per liter. A pH of 7 is neutral.
pH values from 0 to 7 indicate acid conditions; those from 7 to
14 indicate alkaline conditions.

the usually microscopic plant and animal life found free-floating
in water. The plants are called phytoplankton." The animals
are called "zooplankton."

any of several compounds that are produced by replacing hydro-
gen atoms in biphenyl with chlorine, have industrial applications.
and are poisonous environmental pollutants which tend to accu-
mulate in animal tissues.

REG-0498, Supp. I
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15
16
17
18
19
20

2 2
23
24
25

28
29
3 0
331
3 2
3 3

35
36
37
38
39
40

41

42
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Sequoyah Nuclear Plant

/

awn

Stratify

Tailrace
Me I

T. rxmophilic

Threatened species

Transition zone

9
10
21
12
13
14
15
16
17
18
19
20
21
22
23

24

27

28
29

2
)3
.4

6
7
8

NUREG-0498, Supp. 1 November 1994

a TVA owned two-unit nuclear power facility located on the
Tennessee River outside of Chattanooga, Tennessee.

to produce or deposit eggs, especially aquatic animals.

to divide into a series of graded statuses (e.g., temperatures of a
lake are generally warmer on top than on bottom).

the section of a river immediately below a dam where the stream-
bed is influenced by the water released from the dam.

heat loving.

species that have not been listed as "endangered" by the U.S.
Fish and Wildlife Service, but that occur in such low numbers of
individuals that their numbers could be threatened by outside
forces.

the section of the river between the tailrace and the location
where the river flow is unmodified by the upstream dam.

the reservoir above Watts Bar Dam.

a TVA owned and operated Nuclear power facility. Specifically
the buildings and facilities on Watts Bar Nuclear Plant Site.

the area surrounding the Watts Bar Nuclear Plant.
E~~P-, Ithd >i5n, be'O Ss

.4ny-e-ofrecspecies (Dreissena polymorpha
kucuphaet, and the quaggy) of molluscs that were accidentally
introduced into the Great Lakes and are spreading to surro ding
waterways where they 'cd Mg k pipes and aAvre-sey

native mussels, . The zebra mus-
se-ezl- .sidered Xnuisarin species ZZ cam,

Watts Bar Reservoir

Watts Bar Nuclear Plant

Watts Bar Nuclear Site

Zebra mussel

xx
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The Site

1 2.2 Water Use
2
3 A description of the regional water use (Section 2.2.1), the changes in the surface water hydrology of the plant
4 (Section 2.2.2), and changes in the water quality (Section 2.2.3) are discussed in this section.
5
6 2.2.1 Regional Water Use
7
8 The NRC 1978 FES-OL described the downstream users of both public and industrial water supplies within an
9 80-kilometer (50-mile) radius of the plant; it also detailed the water's travel time and dilution factor.

10 According to information supplied by the applicant, the water-use information given in the NRC 1978 FES-OL
11 is no longer current (LVA 1994b). Additional water users have been identified (Table 2.5). Between the
12 WBN Plant and the Watts Bar Dam the only water user is the Watts Bar Steam Plant. The Watts Bar Steam
13 Plant has not operated since 1983 (TVA 1994c).
14
15 2.2.2 Surface Water Hydrology
16
17 Changes made in the surface-water hydrology since the NRC 1978 FES-OL include the decision to retain two
18 temporary chemical holding ponds, which are still being used to contain and treat chemicals from the turbine
19 building (TVA 1994c). The chemical holding ponds are currently being used and will continue to be used,
0 during plan outage, rather than during routine operation of the plant. The smaller of the two ponds is lined

and has a volume of 3800 cubic meters (1 million gallons). The larger pond, which is unlined, has a volume of
almost 19,000 cubic meters (5 million gallons). The ponds discharge via Outfall 107 to the large yard holding

23 pond is monitored in accordance with the plant's NPDES permit (State of Tennessee 1993).
24
25 A 9,500 cubic meter (2.5 million gallon) evaporation/percolation pond was constructed by the applicant and
26 used for the treatment and disposal of spent trisodium phosphate cleaning wastes, a residual of the pre-
27 operational cleaning of Units 1 and 2 ay994c). This pond does not discharge by an outfall. It was
28 approved by the State of Tennessee in the DES permit (State of Tennessee 1993), and groundwater is being
29 monitored by a well downgradient of the pond (TVA 1990a). Discharges have not impacted and are not
30 expected to impact public water supplies. The pond is no longer being used and the applicant plans to close the
31 pond, push in the berm walls, and cap and revegetate the area. No date has been set for closing the
32 evaporation/percolation pond; the applicant is waiting for State approval to close the pond.
33
34 The construction runoff holding pond will remain in service, rather than being leveled and graded as indicated
35 in the NRC 1978 FES-OL. The construction runoff holding pond is currently being used to collect discharge
36 water from an onsite sewage treatment plant; from the heating, ventilating, and air conditioning cooling water
37 system at the WBN Training Center; from fire protection wastewater; and from site storm water runoff. The
38 discharge via Outfall 112 to an unnamed tributary of Yellow Creek is monitored in accordance with the
39 NPDES permit (State of Tennessee 1993).
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'= The applicant maintains a general storm water permit for industrial sources that contains requirements for ero-
2 sion and sedimentation controls, including inspections, corrective actions, and annual sampling. The applicant
3 has indicated (TVA 1994c) that it has implemented all requirements for erosion and sedimentation controls.
4
5 2.2.3 Water Quality
6
7 The staff reviewed the information submitted by the applicant and concludes that it provides an adequate
8 characterization of the environment. In its August 5, 1994 submittal (TVA 1994c), the applicant stated that the
9 information and analyses of water quality in the Tennessee River in the vicinity of the WBN Plant had not

10 significantly changed from that discussed in the NRC 1978 FES-OL. The staffs review of the data supports
11 the applicant's conclusion that there have not been any measurable changes in the water quality for this part of
12 the river.
13
14 The NRC 1978 FES-OL characterized the water quality in the Tennessee River in the vicinity of the WBN
15 Plant as "effluent limited." Additional data collected since 1978 supports this designation (TVA 1993). To
16 illustrate current water quality conditions in the vicinity Vf thee WBN Site, the following sections summarize the
17 applicant's 1993 "Summary of Vital Signs and Use-Sulniy' Nonitoring on Tennessee Valley Reservoirs"
18 (TVA 1993) for the Watts Bar Reservoir. Measurements of water quality conditions were commonly made in
19 the forebay (the section of the reservoir immediately above the dam), the tailrace (the section of the river
20 immediately below the dam), and the transition zone (the section of the river between the tailrace and the

-ocation where the river flow is unmodified by the dam). Section 5.2.5 contains a discussion of the impact of
Wwater quality changes since the NRC 1978 FES-OL.
23
24 Temperature
25
26 The NRC 1978 FES-OL did not address the normal range of surface-water temperature in the Tennessee River
27 in the vicinity of the WBN Site. Subsequent monitoring of surface-water temperatures during April-September
28 1993 ranged from a minimum of 18.30 C (64.97F) in April to a maximum of 30.20C (86.40F) in July in the
29 forebay and from 16.70C (620F) to 29.80C (85.60 F) for the same months at the transition zone. The State of
30 Tennessee's maximum water temperature criteria for the protection of fish and aquatic life is 30.50C (86.9°F).
31
32 Dissolved Oxygen
33
34 The NRC 1978 FES-OL included a discussion of dissolved oxygen concentrations in the Tennessee River in the
35 vicinity of the WBN Site. Current values for dissolved oxygen concentrations at the 1.5-meter (4.9-foot) depth
36 ranged from a low of 6.5 milligrams per liter (6.5 parts per million) in September to a high of 12.6 milligrams
37 per liter (12.6 parts per million) in April at the forebay, and from 7.1 milligrams per liter (7.1 parts per
38 million) to 11.3 milligrams per liter (11.3 parts per million) for the same months at the transition zone. At the
39 inflow sampling site on the Tennessee River arm of the Watts Bar Reservoir (i.e., the tailrace of the Fort
40 Loudoun Dam), a minimum dissolved oxygen concentration of 3.9 milligrams per liter (3.9 parts per million)
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m geometric Rae concentrations for all samples (<20 bacteria per 100 milliliters f3.4 ounces]), a lower
2 ratio than in other Tennessee River reservoirs.
3
4 Poly-Chlorinated Biphenyls
5
6 Tiiw- NRC 1978 FES-OL did not address poly-chlorinated biphenyls (PCBs). Fish from Watts Bar Reservoir
7 have been under ir.,2nsive investigation for several years because of PCB contamination. The Tennessee
8 Department of Environment and Conservation has advised the public not to eat certain species of fish from
9 Watts Bar Reservoir and to limit consumption of other species. Four of these species (channel catfish

IO fIczalurus plexus], sauger [Stizosredion canadense], white bass [Morone chrysops], and striped bass
I [Morone si~iepiJ, including striped bass/white bass hybrids) were re-examined in autumn 1992. Average
2 PCB concenrfons among sample sites ranged from 0.4 to 1.9 micrograms per'=(0.4 to 1.9 parts per
3 million) for channel catfish (five sites), 1.0 to 1.1 Imicrograms pervl-2 .0 to 1.1 parts per million) for striped
4 bass (two sites), 0.2 to 0.6 micrograms pert=W2 to 0.6 parts per million) for sauger (three sites), and the.-
5 average for white bass at a sirn-,: location was 0.7 micrograms per itf (0.7 parts per million). (2A'sewt) -
6
7

8 2.3 Meteorology
9
0 This section supplements the description of regional and local climatology and meteorology of the WBN :-itC
la ined in the NTF- 978 FES-OL using data collected by the National Weather Service and the applicant
2-e 1978. In ad .-I, this section presents the staff evaluation of atmospheric dispersion using 20 years of
3 onsite meteorology . data.
4
5 2.3.1 Regional Climate
6
7 The NRC 1978 FES-OL and th' 'TRC safety Evaluation Report (SER) (NRC 1982a) for WBN describe the
3 general climate of the Great Ter_..ssee Valley and of the WBN Site. These descriptions are based on records
9 that date from the beginning of the twentieth century for Chattanooga, Knoxville, and other locations. These
3 records provide an adequate representation of regional climatic conditions; additional information is unli;' l y to
I show significant changes in climatological parameters such as prevailing wind direction, mean wind speew, or
2 annual precipitation.
3
4 Record extreme values for minimum temperature, maximum 24-hour rain and snowfall, and monthly
5 precipitation have been exceeded at Chattanooga since completion of the NRC 1978 FES-OL (TVA 1994c).
5 The applicant concludes (TVA 1994c) that these changes do not affect the enviromnental impact conclusions in
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* ed on the staffs visit to the WBN Site, a review of additional meteorological data provided by the appli-2 ..-t, an examination of an aerial photograph of the plant site, and consideration of the physical processes
3 involved, the staff concludes that the association between the high average wind speeds and extremely unstable4 atmospheric conditions is probably caused by two factors. The first factor is general overturn'ag of the
5 atmosphere during unstable conditions that prevents wind speeds from decreasing to the lowest speed classes.6 A .. result, there are essentially no occurrences of low wind speed to reduce the average wind speeds for the7 extremely unstable stability classes.
8
9 The second factor is related to the performance of the parameter used to approximate atmospheric stability con-10 ditions: -mperature difference. The temperature difference parameter performs satisfactorily'under homoge-
I neous atmospheric conditions. Under the condition described above, a complex atmospheric vertical structure2 (multiple boundary layers) sets up and the temperature measurement points reflect significantly different condi-3 tions; consequently, the parameter does not perform well.
4

.5 The shift in stability class is not significant because it occurs under conditions associated with relatively good6 dispersion and occurs infrequently.
7

8 2.3.4 Atmospheric Dispersion
9
0 Data imom the applicant's meteorological system located at the WBN Site (see Section 6.1.1) have been used toIimate atmospheric dispersion characteristics for the WBN Piant (NRC 1978, 1982a; TVA 1994a). TheW-icant has submitted meteorological data covering the 20-year period from January 1974 through December3W3 (TVA 1994d). Data summaries for this period show a larger fraction of the calm conditions (wind speeds
4 below the anemometer threshold) and a lower annual average wind speed than seen in data used in the
5 dispersion calculations presented in the NRC 1978 FES-OL and the applicant's FSAR (TVA 1994a).

7 The staff conducted an independent evaluation of the dispersion conditions using the 20-year meteorological
3 data set and the method described in Regulatory Guide 1.111 (NRC 1977). The evaluation assumed ground-
J level releases, a building cross-sectic..-al area of 1800 square meters (20,000 square feet) and a terrain adjust-ment factor of 1.5. Neither deposition nor decay were considered. The results of the dispersion estimates forthe exclu. .in area bound;: ry (1,250 meters [0.77 miles]) and the outer radius of the low population zone

(4,828 meters [3 miles]) Lo the southeast of the plant are shown in Table 2.6. The southeast sector was selectedfor the analysis because the applicant indicates that it is the sector with maximum normalized concentration
values (TVA 1994a). Table 2.6 also compares the staff's dispersion estimates with previously reported values.

I e per i ecord for the meteorological data used in the atmospherc persion calculations
by s and by the applicant for the FSAR (TVA 1994a) provi ore representative estimatesof the meteorological conditions than the two-year period of record used in atpheric dispersion calculations

for the NRC SER (NRC 1982a) and the NRC 1978 FES-OL. The results of the staff analysis based on 20years of record, including the most recent five-year period, are not significantly different from the results of
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Table 2.6 Maximum-Sector Normalized Concentration Estimates for the Exclusion Area Boundary and
Low Population Zone in the 22.5° Sector Southeast of the WBN Site

Normalized Concentration, (seconds per cubic meter)

NRC WBN NRC 1978
Boundary Period Staff FSAR SER FES-OL

Exclusion Area annual 1.1 x lo" .1.3.X 105 N/A 5.0 x 105
Boundary 1. 0

Low Population Zone annual 1.7 x 10 1.5 x 104 7.8 x Io-",) N/A

.4
6
7

8

9
10
I 1

12

13

14

15

16

17

21

21
22

23

24

25

26

27
28

29

30

31

32

33

34

35

36

37

(a) Estimated on the basis of the 0-8 hour and 4- to 26-day values using the method described in Regulatory Guide
1.145 (NRC 1982b).

the analysis presented in the applicant's FSAR. On this basis, the staff concludes that the 1974-1988
meteorological data used in the FSAR provide an adequate basis for estimating atmospheric dispersion
characteristics for this supplement. The staff further concludes that the dispersion estimates reported in the
applicant's FSAR are representative of the WBN Site and are acceptable for use in dose calculations.

.4Ecology

*n understanding of the ecology of the WBN Site plays an important role in assessing the impact of the WBN
Plant on the surrounding environment. Descriptions of the terrestrial ecology and the aquatic ecology in the
area surrounding the WBN Plant are given are Sections 2.4.1 and 2.4.2, respectively.

2.4.1 Terrestrial Ecology

The NRC 1978 FES-OL stated that, prior to being acquired by the applicant, the area of the WBN Site was
agricultural. The current environment at the station consists primarily of industrial areas surrounded by
undisturbed wildlife habitat, with no areas identified as critical habitat for terrestrial species protected under the
Federal Endangered Species Act (ESA). Additional data (TVA 1994c) have identified several marshy forested
wetlands southwest of the WBN Site. Wetlands are protected by Executive Order 11990, "Protection of
Wetlands," 42 FR 26961 (1977).

Approximately 300 kilometers (185 miles) of transmission lines are associated with the WBN Site
(TVA 1994d), as shown in Figure 2.4. All lines were in place at the time of the NRC 1978 FES-OL. The
rights-of-way cover approximately 14.6 square kilometers (3,621 acres), of which 7.2 square kilometers
(1,769 acres) are forested, 6.2 square kilometers (1,534 acres) are agricultural, I square kilometer (238 acres)
is urban, and the remaining areas are industrial, barren, or over water (TVA 1994d). Forested areas are those
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I The NRC 1978 FES-OL discounted the previous belief that the tailrace of the Watts Bar Dam was actually a

2 favorable fish-spawning habitat for several tailrace-spawning species, including sauger (Stizostedion

3 canadense), smallmouth bass (Micropterus dolomieui), white bass (Morone chrysops), and possibly yellow

4 perch (Percaflavescens). Targeted studies since that 1978 document have confirmed that the tailwater reach

5 between the WBN Site and the dam is not an area of major spawning activity for these species. Hunter Shoals

6 (TRM 520-522), located 10 to 11 kilometers (6 to 7 miles) below the WBN Site, has been identified as a major

7 spawning area for white bass and as the primary spawning site for sauger in the Chickamauga Reservoir (TVA

8 1993). Due to declining sauger populations, the Tennessee Wildlife Resources Agency (TWRA) released

9 approximately 191,000 sauger fingerlings into the upper Chickamauga Reservoir in 1990. The apparent

10 success of this effort was seen in 1991 when high numbers of age 1 sauger were captured during annual moni-

11 toring efforts in the reservoir (TVA 1991a).

12
13 Mussel and Clam Communities
14 - - -
15 The Tennessee River is home to bo introduce and natkdii .mussel and clam species. There are thr-e non-

16 native mussel or clam species known to be introduced into the Tennessee River (the Asiatic clam [CorbiculaykJeris

17 S-]dAzeba n esel [Dreissena polymorpha], and dark falscmusael [MAtilopsis leucophaeta]), and there is onc:IrN aa*)
1.8 -ati (quagga mussel [Dreiss . T enne ssee River s
19 I)
0 At the time of publication of the NRC 1978 FE - Atic clam/ e the only nuisanc

* inhabiting the Tennessee River. Thre spe ies .it oduced to North America, A0bl ;W4 #)e. '1"5V
22 through ~fth di arga or various s ips ballast ~'aoer Intco merican waterways. Because teiy are

23 prolific breeders, they hat e spread rapidly The Asiatic clam became prominent in the benthkcommunities -ef-,m 4Al

24 %¶iver during the 1960s. The Asiatic clam is considered a pest species because its shells°tstruct

25 imd-r4@Iu pipes>louli u m ieip~alwater treatment facilities and other piping systems, including the raw

26 water systems of nuclear generating plants. These species can outcompete many native mussel and clam

27 species, some of which are presently listed as endangered or threatened.

28
29 The zebra mussel has recently been introduced to the Tennessee River, but it has not yet been found at the

30 WBN Site (U.S. Army Corps of Engineers 1992). However, this mussel has been found in very small

31 numbers in Watts Bar Reservoir and in the lock at Watts bar Dam, upstream of the WBN Site. This organism

32 attaches to a wide variety of firm surfaces using tough proteinaceous byssal threads. The larval stage of the

33 zebra mussel and the Asiatic clam differ from that of native mussels in that they do not require a fish host

34 to develop into an adult. Instead, the zebra mussel and Asiatic clam larvae are planktonic and can be drawn
35 into raw-water piping systems of such facilities as water treatment plants, darns, fossil and nuclear generating

36 plants, navigation locks, boat engine cooling systems, and other facilities. As the larvae settle and attach,

37 layers of zebra mussels can build up in critical piping systems. The result is usually partial or total blockage of

38 piping systems; this can cause damage to equipment and facilities and require facilit outa e time to remove th

39 blockage. Zebra mussels also ^Utcopete native speci for food and space. re3 ca-n t.r~ve w4-h I
40 f-ic;h skr-Vvo/
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wIt In 1965, the State of Tennessee established a freshwater mussel sanctuary in the Chickamauga Reservoir. The2 sanctuary extended 4.8 kilometers (3 miles) from TRM 529.9 to 526.9. Since 1987, the mussel sanctuary has
3 been extended to TRM 520.0 by the Tennessee Wildlife Resources Agency, creating a total of 16 kilometers
4 (10 river miles) in which the harvesting of mussels is illegal (TVA 1994f). The WBN Plant is situated in the
5 middle of the mussel sanctuary at TRM 528.
6
7 Threatened and Endangered Species
8
9 The NRC 1978 FES-OL reported the presence of two endangered freshwater mussel species, Federally pro-10 tected under the Endangered Species Act. They were the pink mucket (Lampsilis abrupta [= L. orbiculataJ)

11 and the dromedary pearly mussel (Dromus dromas), both found in the Tennessee River Chickamauga
12 Reservoir. Since publication of NRC 1978 FES-OL, three additional species have been identified in the
13 Tennessee River and tributary streams near the WBN Site that are granted threatened or endangered status by14 the U.S. Fish and Wildlife Service (Table 2.8j. These include two endangered freshwater mussels, the fanshell
15 (Cyprogenia stegaria) and the rough pigtoe (Pleurobemn plenum), and a fish, the snail darter (Percina tanasi).16 Four additional aquatic species existing on or near the WBN Site are currently listed as Federal candidates
17 (Category 2) and are considered active candidates for Federal protection by the FWS (TVA 1994d) under the18 ESA. These four species include two mussels, the pyramid pigtoe (Pleurobema rubrum [=P.
19 and the Tennessee clubshell (Pleurobema oviforme); one fish, the blue sucker (Cycleptus eloangata); and one
20 amphibian, the Eastern hellbender (Cryptobranchus a. alleganiensis).

23 2.5 Background Radiological Characteristics
24
25 Since the staff issued the NRC 1978 FES-OL, the applicant has continued to collect data on the background
26 radiological characteristics in the vicinity of the WBN Site from its preoperational radiological environmental
27 monitoring program. The results of these surveys have been provided in annual reports, the latest of which
28 was issued in April 1994 for calendar year 1993 (TVA 1994f). The only changes in background radiological
29 characteristics noted by the staff were the continued gradual decrease in fallout-radionuclide concentrations
30 (e.g., strontium-90, cesium-137 in soil and milk) and the temporary increase in the short-lived radioiodine31 (iodine-131) observed following the Russian reactor accident at Chernobyl in the spring of 1986.
32
33 An aerial radiological survey of the WBN Site and surrounding area was performed for the NRC in April 198234 (Jobst and Semmler 1982). Figure 2.5 is a map of the radiation intensity (excluding cosmic radiation) from35 terrestrial sources measured during the aerial survey. The readings were corrected to represent the exposure
36 rates at I meter (3.3 feet) above the ground. With one localized exception the observed exposure rates ranged
37 from 0.02 to 0.07 picocoulombs per kilogram per second (3 to 10 microroentgens per hour), which is within
38 the range of typical background radiation levels. The area of highest background exposure rate observed (0.0739 to 0.14 picocoulombs per kilogram per second [10 to 20 microroentgens per hour]) was over the coal ash pile40 located by the Watts Bar Steam Plant, reflecting the concentration of naturally occurring radionuclides in the41 ash.
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Table 2.8 Listed Aquatic Species Occurring on or near the WBN Site

Listing Status

Common Name Scientific Name Federal State Location°

BIVALVES
-Dromedary pearly mussel Dromus dromas Endangered Endangered I

Pink mucket Lampsilis abrupta Endangered Endangered I
(= L. orbiculaza)

Pyramid pigtoe Pleurob rum Candidate - 1
(= P. u M)

Rough pigtoe Pleurobema plenum Endangered Endangered I

Tennessee clubshell Pleurobema Candidate -

oviformne

Fanshell Endangered Endangered 1
Cyprogenia stegaria

FISH
Blue sucker Cycleprus elongata Candidate Threatened I
Snail darter Percina tanasi Threatened Threatened 1,2

AFIBIANS
Eastern hellbender Cryptobranchus a. Candidate NMG-T<) 2

alleganiensis

(a) I = in or along mainstream of Tennessee River near WBN Site;

2 -within ' kilometers (0.5 miles) of WBN transmission line.

(b) NMGT = ir. need of management.

NUREG-0498, Supp. I

?rne
2511

3
4
5
6
7
8
9

November 19942-26



The Site'

-24. listorical and Archeological Sites

Then :C 1978 FES-OL did not address historical and archeological sites; however, information on historicil
and archeological sites was included in the TVA 1972 EIS-CP (TVA 1972). The TVA 1972 EIS-CP .ted that
two.archeological sites existed in the WBN Site and were previously recorded by the Department of
Antbropclrgy of the University of Tennessee. However, the TVA 1972 EIS-CP indicated that there were no
sites list. - in the National Register of Historic Places or known to be under consideration for suc: listing ':'e
project wdS also reviewed by the Tennessee Historical Commission, and no specific items of particular hisL,-
cal significance were identifitŽ.

These sites consisted of a single Early Mississippianii'latform mound (Leuty Mound 40RH6) and a group of
five Late Woodland period Hamilton mounds (McI okgld Site 40RH7). A data recovery excavation was under-
taken in 1971 (Schroedl 1978). In addition, two open habitation areas adjacent tc the Mississippian platform
mound were noted in the 1971 excavations; a data recovery excavation was undertaken and the results were
subsequently published (Calabrese 1976). Archeological sites also exist along the reservoir shoreline, down-
stream from the WBN Site, but they would not be affected by plant operations. Plant operations are not
expected to impact any areas along the river where any additional, but still unidentified, sites may exist.

The transmission line corridors associated with the WBN Site were surveyed, and no archeological sites were
encountered that were potentially eligible for the National Register of Historic Places; nor were any archeologi-
cs encountered.

No further excavation or construction of the WBN Site and no additional transmission line corridors are
planned. Therefore, the staff concludes that operating and maintaining the plant and the transmission line
corridors w ill not adversely affect any -tential, currently unknown, zrcheological sites. Any additional Cl b)
excavation or constructionin the perimeter of the WBN S wre,.s-lU\,
require review by the NRC staff.

2.7 Geology and Seismology

Geology and seismology issues were not addressed in the NRC 1978 FES-OL. These topics were addressed
briefly in .he TVA 1972 FES-CP (TVA 1972). For a complete summary of the geologic.' and seismological
characteristics of the WBN Plant. the staff assessment is provided in Section 2.5 of the F.;,al Safety Analysis
Report (FSAR) for the WBN Plant (TVA 1994a). The staff reviewed the information contained in the FSAR
and concludes that it is an adequate description of the geological and seismological characteristics of the WBN
Site.
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4 U.S. Army Corps of Engineers. 199 Eirownental Assessment: Control of Attached Biofouling Molluscs
5 (Zebra MusselsŽ elated Species) at Facilities Operated by USACE - Nashville District and Tennessee
6 Valley Authori cember 1992.
7
8 U.S. Department of Commerce, Bureau of the Census. 1983. County and City Data Book, 10th Edition.
9 U.S. Department of Commerce, Washington, D.C.

10
11 U.S. Department of Commerce. 1992a. 1990 Census of Population, General Population Characteristics,
12 Tennessee. U.S. Department of Commerce, Bureau of Census, Washington D.C.
13
14 U.S. Department of Commerce. 1992b. 1990 Census of Population and Housing, Summary Social,
15 Economic, and Housing Characteristics, Tennessee. U.S. Department of Commerce, Bureau of the census,
16 Washington D.C.
17
18 U.S. Department of Commerce. 1993. Statistical Abstract of the United States. 113th Edition. U.S.
19 Department of Commerce, Washington D.C.
20
2- . Nuclear Regulatory Commission (NRC). 1977. Methods for Estimating Atmospheric Transport and Dis-
2W-sion of Gaseous Effluents in Routine Releases from Light Water-Cooled Reactor. Regulatory Guide I . lll,
23 Rev. 1. U.S. Nuclear Regulatory Cormrnission, Washington, D.C.
24
25 U.S. Nuclear Regulatory Commission (NRC). 1978. Final Environmental Statement Related to Operation of
26 Watts Bar Nuclear Plant Units Nos. I and 2. NUREG-0498. Docket Nos. 50-390 and 50-391. U.S. Nuclear
27 Regulatory Commission, Washington, D.C.
28
29 U.S. Nuclear Regulatory Commission (NRC). 1982a. Safety Evaluation Report Related to the Operation of
30 the Watts Bar Nuclear Plant, Units ] and 2. NUREG-0847. Docket Nos. 50-390 and 50-391. U. S. Nuclear
3 1 Regulatory Commission, Washington D.C.
32
33 U.S. Nuclear Regulatory Commission (NRC). 1982b. Atmospheric Dispersion Models for Potential Accident
34 Consequence Assessments at Nuclear Power Plants. Regulatory Guide 1. 145, Rev. 1. U.S. Nuclear
35 Regulatory Commission, Washington D.C.
36
37 U.S. Nuclear Regulatory Commission (NRC). 1994. Letter from U.S. NRC to Barclay, U.S. Fish and
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9. Zinc sulphate will be injected on a year-round continuous basis to reduce corrosion rates of carbon-steel
2 piping and components. The letter of agreement with the State of Tennessee (TVA 1994d) indicates that
3 the release of zinc sulfate (Betz TVA-07) is anticipated to be maintained at 0.2 parts per million zinc.
4
5 a Butyl benzotriazole (Copper-Trol-(y, a corrosion inhibitor, will be injected periodically into the raw-
6 water systems to reduce corrosion rates. Most of the heat exchangers cooled by the raw water systems are
7 constructed with copper or copper-alloy tubes. The primary point of chemical injection will be at the
8 intake pumping station. Dodecylguanidine hydrochloride (DGH) and n-alkyl dimethyl benzyl ammonium
9 chloride (quat) will-be injected periodically to eradicate clams and mussels and prevent MIC. These two

10 chemicals are also marketed under the name Clam-Trol.(a)
11

12 * I-Bromo-3-chloro-5,5-dimethylhydantoin (BCDMH), an oxidizing biocide used to reduce MIC and control
13 Asiatic clams and zebra mussels, will be injected at the intake pumping station approximately four hours
14 each day throughout the year. Samples of river water are collected periodically during clam-spawning sea-
15 -son to monitor the concentration'of Asiatic clam larvae entering the plant. Twice a year, BCDMH will be
16 injected continuously for at least three weeks after the peak clam-dissemination periods (unless a non-
17 oxidizing biocide is used).
18
19 The pyrophosphate, zinc sulfate, and copolymer will be injected into the raw water systems using flow control-
20 lers located in the intake pumping station. The BCDMH will also be injected at the intake pumping station.
-he primary point of chemical injection for Copper-Trol' and Clam-Trolr will be the intake pumping station;

- owever, other locations may be used under special circumstances. A'y Vcan t es - A he r ato Oau)etrMOO Trsa,+NEsN4 vhken';vaas tAw-sf be aPprove~cL by the S {A+P_ Al Te&ose s Cer n23W±+~ -Ihe.- MPDE.S Permv;4,
24 The NRC 1978 FES-OL stated that the applicant planned to use potassium chromate for corrosion inhibition in
25 the closed-component cooling-water system; however, as a result of advances in corrosion inhibition, WBN
26 Plant now will use tolytriazole and sodium molybdate for corrosion and pH control. The system remains
27 closed, and no releases to the environment are planned>,&Aeg A sys-)- ( t  Us/ -syce o
28 r"',oc:;s- Pe. +,42a4 + ;51.5-eA ds ed ea. -,' '-e- Jt R ArPbs veefs;
29 Plant components may still be chemically cleaned prior to initial startup and during plant operation to remove
30 corrosion-product buildup. Chemicals to be used during metal cleaning include trisodium phosphate, ethylene
31 diamine tetra acetic (EDTA) acid, hydrochloric acid, and hydrazine. In addition, during startup, hydrazine and
32 ammonia will be used for oxygen scavenging and corrosion inhibition, respectively, in the oil-fired boilers.
33
34 Sanitary waste from WBN is treated onsite in an extended aeration plant with four separate units, having a
35 combined treatment capacity of 454 cubic meters (120,000 gallons) per day. The treated effluent is routed to
36 the runoff holding pond before being discharged to the river in accordance with the NPDES permit.
37

38 (1) 'Trademark of Betz Laboratories, Inc., Trevoise, Pennsylvania.
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Environmental Impact

1 5.2 Impacts on Water Use
2
3 This section describes and evaluates the impacts of design and operation of the WBN Plant on water use,
4 including impacts from thermal discharges, operational chemical wastes, and sanitary wastes. A discussion of
5 the State of Tennessee regulations (State of Tennessee 1993) on discharges into the Tennessee River, including
6 heat, chemicals and other wastes is also included.
7

8 5.2.1 Thermal Discharges
9

10 The 1993 NPDES permit (State of Tennessec 1993) issued to the applicant by the State of Tennessee specifies
11 limits for the WBN Plant thermal effluent that may be discharged by the WBN Plant into the Tennessee River.
12 The permit also defines instream monitoring and reporting requirements necessary for compliance with the
13 effluent limitations.
14
15 In accordance with a previous NPDES permit, the applicant was required to conduct a study to determine an
16 appropriate daily average temperature limit for discharges from Outfall 101 and Outfall 102. This was com-
17 pleted and a report was submitted to the State of Tennessee in December 1993 (TVA 1993a). The report pro-
18 .posed an upper temperature limit of 350 C (95°F) for the diffusers. It also proposed an upper temperature limit
19 for emergency overflows from Outfall 102 of 40'C (104'F). These discharge limits were subsequently incor-. orated into the WBN NPDES permit (State of Tennessee 1993).

22v The changes in the thermal discharge limits (adding the new upper temperature limit for the diffuser and emer-
23 gency outfall discharges) does not result in a change in the environmental impact previously described in the
24 NRC 1978 FES-OL.
25
26 5.2.2 Operational Chemical Wastes
27
28 Section 3.4 describes the changes and additions that have been made in the chemicals to be discharged from the
29 WBN Plant. Table 3.1 lists the chemicals to be released (TVA 1994a). The concentrations of the chemicals
30 that are released from the facility will be reduced after mixing with the river.
31
32 The WBN NPDES permit controls the chemical waste discharges to the Tennessee River. The NPDES permit
33 limits are levels that have been shown to have no deleterious effect on aquatic biota based on sensitivity testing
34 as discussed idi Section 5.4. The NPDES permit requires that the applicant conduct confirmatory biomoni-
35 toring stud/od the discharges (see Section 6.2.4).
36
37 The staff concludes that the changes in plant design and operation relating to the chemical discharges do not
38 result in a change in the environmental impact previously described in the NRC 1978 FES-OL.
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ironmental Impact

I Although no heavy metals were originally to be added to the plant discharge, zinc sulfate is now being used t'
2 reduce corrosion rates of carbon steel piping and components (TVA 1992h). It is added continuously tor the

raw water system and is subject to the NPDES permit requirements. A yea! -long study involving monthly
4 effluent toxicity tests confirms that the discharge of zinc and other corrosion inhibitors, in concentration- us~ve4d
5 at WBN Plant, do not result in toxic effects to aquatic biota (TVA 1992c, 1992d. 1992e, 1993c, 1993d, 1993e.
6 1993f, 1993g, 1993h, :993i, 1993j, 1993k). The aLpplicant has committed to raking corrective action if , ,
7 effects are observed as a result of zinc sulfate use, including reevaluation and ,lubsequent alteration of
8 plant's corrosion-inhibiting methods if proven necessary (TVA 1994a).
9

10 To determine safe discharge limits for the molluscicide Clam-Trol, a series of monthly static renewal tesf-
11 using fathead minnows and daphnids (Ceriodaphnia dubia) was conducted by the applicant over a 12-month
12 period wb en chemicals were being used at the plant. These tests did not identify any toxicity in undiluted
13 Outfall 101 effluent based on responses of either species. Both are standard N'PDES toxicity biomonitorint
14 organismis (NRC -1994; TVA 1994a).
15

16 In addition, two studies evaluating the potential impact of the WBN Plant chemical use by the applicant on a
17 representative freshwater mussel, the paper pondshell (Anodonta imbeciles). were conducted to compare the
18 sensitivity of juvenile mussels with standard NPDES toxicity-testing organisms.
19

d first study (Hudson and Barton 1994) was conducted using s and 8 to 10-day-old juvenile paper
I-dshell mussels. A study was conducted of the organisms' toxic response to chemicals added to Outfall 101

'2 efflu '.. The 2emicals used in the study are those intended to be used by the applicant during plant operational
?3 Da;.. I survival durineu-fufe-was tmenscnntainifthe chemicals DGH/Quat,
:4 active ingredients in a molluscicide (Clam-Trol CT-I), currently used at the WBN Plant to control Asiatic
'5 clams. No toxic effects were observed in juvenile mussels for any treatment during 9-day tests. A-e*-
'6 dvpMA usinh 4UAe t AIBN Plant--effuent apse shout>} toxicity - 4UAhLd hut n ote
7 (TVA 1994a).P, 6pl;t ;Aple A20-s C*J XiC. eT6, ±5 t+o e 1 d501+* dswc-;- 4r eiDote

s8 W 5.r4¾Vea2 miaks ;/npdse-. dt ;A-+;al
9 The second studyi(EMPE 1994 tested daphnids, fathead minnows, the paper pondshell, another freshwater
0O mussel (Elliptio arcaza), and al rotifer (Brachionus calyciflorus). In this test, these non-target organisms were
I exposed to effluent with DGH/ uat. The results of this study were similar to those of the first study as

;2 daphnids were again the most ensitive species. The most sensitive mussel in this experiment, the paper pona-
3 shell, was 15 times less sensitve to the molluscicide than the daphnid when silt was included in the test (silt
4 occurs naturally in the river 4d is a detoxifying agent for DGH/Quat) (TVA 1994a).
5 L ey'+ T4 'tCe-ee..es avd s, ft iVA!s Apsf aqq ILe4&,.
6 All cherr-. discharge from the WBN Site is strictly regulated by the NPDES permit. The levels permitted
7 under the:. .;egulations are expected to protect aquatic species. Specifically, the NPDES permit prohibits dis-
8 charges tho'~ugh the diffuser unless water releases from the applicant's upstream Watts Bar Dam exceed
9 98 cubic rr-eters per second (3,500 cubic feet per second) (see Section 3.2). This system of discharge provides
3 ,ad 3;.'d means to ensure the protection of aquatic species found near the diffuser.
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Environmental Impact

I Radiation Dose Commitments to Individuals from Airborne Releases
2
3 Table 5.2 compares the estimated annual airborne releases and resulting doses as reanalyzed by the NRC staff
4 and as presented in the WBN FSAR (TVA 1994h), the NRC 1978 FES-OL., and the 1987-1993 average from
5 the SQN Plant's Semi-Annual Radioactive Effluent Reports (TVA 1994a). The current NRC release estimates
6 are different from the earlier NRC estimates because of changes in the analytical models. The design and
7 operation of the WBN, including that of the radioactive waste system, is modeled after the applicant's SQN
8 Plant. Consequently, the type and quantity of radionuclides generated from SQN and WBN Plant operations
9 are expected to be similar. Therefore, the actual SQN Plant airborne release data are relevant for comparison

10 to the expected WBN airborne effluents.
11
12 The staff concludes that the WBN Plant is capable of being operated within the 10 CFR Part 50, Appendix I
13 criteria under the NRC-specified conditions, and actual releases and doses are expected to be lower than the
14 criteria.
15
16 Radiation Dose Commitments to Populations from Airborne Releases
17
18 The NRC 1978 FES-OL estimated the population within 80 kilometers (50 miles) of the WBN Plant for the
19 year 2000 as 1,050,000. The WBN FSAR (TVA 1994h) estimate for the year 2040 is 1,100,000. Hence, the
0 expected 80-kilometer (50-mile) population at the planned expiration of the operating license is not significantly

-'I different from that used in the NRC 1978 FES-OL. The estimated annual population doses from the WBN
22 Plant FSAR, the NRC 1978 FES-OL, and recent data from the SQN Plant's Semi-Annual Radioactive Effluent
23 Reports are iiO-person-millisieverts ( erson-rem), < 50 person-millisieverts (< 5 person-rem), and
24 < 10 per on-millisieverts (< 1 person-rem respectively. These annual population doses are less than
25 0.002% f the annual doses from natural radi tion sources.
26 IT
27 8 Table 5.2 Comparisons o nnual Airborne Releases and Doses
28 for WBN Plant Two-Unit Operation
29

30

31
32

33

34

WBN FSAR NRC 1978 10 CFR Part 50
NRC Current (Tables 11.3-9 FES-OL (Tables SQN Plant (1987- Appendix I
Assessment and 11.3-13) 3.4 and 5.9) 1993 Average) Guidelines

Noble gas 440 TBq 404 &249TBq 250 TBq 31 TBq N/A
releases (12,000 Ci) 10,q0(14, Ci) (6,800 Ci) (840 Ci)

Total body dose 0.02 maillisievert 0*Smillisievert 0.01 millisievert 0.001 millisievert 0.1 millisievert
(2 millirem) O.(4--&millirem) (i millirem) (0.13 millirem) (10 millirem)

Organ dose 0.07 millisievert0,150..--mllisievert 0.04 millisievert 0.0002 millisievert 0.3 millisievert
(7 millirem) 15 (lo -millirem) (3.9 millirem) (0.02 millirem) (30 millirem)
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Environmental Impact

1

1 Dose Commitments from Radioactive Liquid Releases to the Hydrosphere
2
3 The WBN Plant systems for the control of liquid effluents have changed since the NRC 1978 FES-OL.
4 Although these changes increase the estimated releases and potential doses, analyses by the applicant show that
5 the plant can be operated within the guidelines of 10 CFR Part 50, Appendix I.
6
7 The radiation dose commitments to individuals and to the public from postulated routine liquid releases are
8 summarized in the following two sections.
9

10 Radiation Dose Commitments to Individuals from Liquid Releases
11

Table 5.3 compares the estimated annual liquid releases and resulting doses as presented in the WBN FSAR
(TVA 1994h), the NRC 1978 FES-OL, and the 1987-1993 average from the SQN Plant's Semi-Annual Radio-
active Effluent Reports. The design and operation of the WBN, including that of the radioactive waste system,
is modeled after the applicant's SQN Plant. Consequently, the type and quantity of radionuclides generated
from SQN and WBN Plant operations are expected to be similar. Therefore, the actual SQN Plant liquid
release data are relevant for comparison to the expected WBN liquid effluents. The 1987 to 1993 period was
chosen because this was the period in which the SQN Plant operated as the WBN Plant is expected to operate,

at is, demineralizers were used and evaporators were not.

Table 5.3 Comparisons of Annual Liquid Releases and Doses
from WBN Plant Two-Unit Operation

NRC WBN FSAR WBN FES (Tables SQN Plant (1987- 10 CFR Part
Current (Tables 11.2-7 3.3 and 5.9) 1993 Average) 50

Assessment"' and 11.2-11) Appendix I

Guidelines

Tritium Releases TBD 9S. -20-TBq 380 TBq 32 TBq N/A
12.9 (44QQCi) (10,400 Ci) (870 Ci)

Other TBD 0,1 &-TBq 0.016TBq 0.018TBq N/A
Radionuclide 3.5 (RCi) (0.44 Ci) (0.48 Ci)
Releases

Total Body Dose TBD 0.010millisievert 0.001 millisievert 0.0008 millisievert 0.06 millisievert
C.'12 (++. millirem) (0.1 millirem) (0.08 millirem) (6 millirem)

Maximum Organ TBD O.D1 04A4-millisievert 0.0019 millisievert 0.001 millisievert 0.2 milli evert
Dose o,9f (4.a-imillirem) (0.19 millirem) (0.1 millirem) _ (20 millirem)
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12
13
14
15
16
17
1Q

21
22
23

24

25

26
27
28

29

30
31

32 (a) To be resolved after the applicant provides an analysis showing either (1) the annual releases will be less than
0.37 terabecquerels (10 curies) (excluding tritium) or (2) that no cost-beneficial dose reduction measures are available.
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Environmental Impact

1 The staff concludes that (1) the WBN FSAR estimates, even though based on conservative assumptions, meet
2 the dose guidelines given in 10 CFR Part 50, Appendix I; and (2) recent SQN Plant operational data for liquid
3 effluents indicate that actual releases and resulting doses to the public will be a fraction of the 10 CFR Part 50,
4 Appendix I guidelines.
5
6 Appendix I to 10 CFR Part 50 limits the dose or dose commitment to a member of the public from radioactive
7 materials in liquid effluents. This limitation is met procedurally through sampling of effluent streams and pro-
8 jecting future doses based on these releases. The applicant's Technical Specifications require that the applicant
9 estimate the potential downstream consequences resulting from liquid effluent releases to the environment at

10 least every 31 days according to the methodology provided in the applicant's ODCM (TVA 1994i). If the
11 results of the calculation performed prior to release indicate that the specified acceptance criteria would be
12 exceeded, appropriate actions will be taken to ensure the release is not executed. The evaluation of potential
13 effects from long-term buildup of radioactive material in liquid effluents was also performed by the applicant
14 using design value releases and buildup in river sediment and in aquatic biota. This total dose estimate for
15 aquatic biota, based on conservative release rates, exposure times, and ingestion rates, was 0.04 millisieverts
16 (4 millirems).
17
18 The dose to the maximally exposed member of the public will not exceed the 10 CFR Part 50, Appendix I
19 guidelines and so will be no more than about 1 % of the dose from natural sources. The final estimates will be
20 provided in the Final SER for the WBN Plant.
21
22 Radiation Dose Commitments to Populations from Liquid Releases
23
24 The estimated annual population dose from liquid releases was provided in the WBN FSAR (TVA 1994h). In
25 that analysis, doses from ingestion of water, consumption of fish, and shoreline recreation were estimated for
26 exposures to radionuclides routinely released in liquid effluents. No credit was taken for removal of activity
27 from the water through absorption on solids and sedimentation, by deposition in the biomass, or by processing
28 within water treatment systems. The annual population dose from consumption of fish was calculated using the
29 assumption that all of the edible fish harvested from the Tennessee River, within 80 kilometers (50 miles)
30 downstream of the WBN Plant, is consumed by humans. For comparison, the estimated annual population
31 doses from the WBN FSAR (TVA 1994h), the NRC 1978 FES-OL, and the SQN Plant's Semi-Annual Radio-
32 active Effluent Reports are 3& erson-millisieverts (34- erson-rem), < 40 person-millisieverts (< 4 person-
33 rem), and < 10 person-millisi verts (< 1 person-rem) respectively. These annual population doses are less
34 than 0.001 % of the annual dos from natural radiation sources.
35 ejqg
36 Direct Radiation from the Faity
37
38 The estimated plant-related direct radiation dose rates used in the NRC 1978 FES-OL analysis remained -

39 unchanged. The estimates of the radiation dose in the environment as a result of radioactivity contained within
40 the reactor and its components continue to be less than 2 picosieverts per second (5 millirem per year). This
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fiivironmental Impact

Table 5.4 Annual Waste Generation and Storage for
WBN Plant Two-Unit Operation

Volume Generated Volume to be Stored

Cubic (Cubic Number of
Waste Type Meters Feet) Cubic Meters (Cubic Feet) Containers

Ion-exchange 150 (5000) 150 (5000) 5

Resin/Filters
g50 53DD o

Dry ActiveWaste -s00- 40 (1,400) II

Irradiated < 3 (<100) < 3 (<100) In fuel pool
Components

4

5
6

7

8
9

10

11
'2
13
14
15
16

20
21
22

23
24
25
26
27
28
29
30
31
32
33
34
35

NUREG-0498, Supp. 1

Therefore, instead of using onsite compaction, with a waste volume of about 190 cubic meters (6,700 cubic
feet) being transported about 720 kilometers (450 miles) to the disposal facility, the original - cubic meters
(.12t cubic feet) will be shipped only 80 kilometers (50 miles) from the WBN Site to the waste processor in

Oak Ridge, Tennessee. There it will be processed (incinerated and/or compacted) to about 40 cubic meters
(1,400 cubic feet), then either transported about 720 kilometers (450 miles) to the disposal facility or returned
the 80 kilometers (50 miles) to the WBN Site for storage until a licensed waste disposal site is available. The

Number in either case is smaller than that estimated in the NRC 1978 FES-OL and does not increase the num-
er of measurable transportation impacts such as increases in traffic accidents. The shipping distance for

unprocessed waste is reduced by an order of magnitude and fewer shipments will be required from the proces-
sor to the disposal facility (an 80% reduction). This will also reduce the already low levels of radiation expo-
sure to the public during the transportation of the waste for disposal.

As noted above, based on SQN Plant experience, the NRC staff expects the following volumes of waste to be

shipped from the WBN Plant on an annual basis once a licensed facility is available (Table 5.5).

If offsite disposal is available, resin/filter waste is planned to be shipped directly to the disposal facility not
long after sufficient volume has been accumulated in onsite storage tanks. Dry waste will be sent to the offsite
waste processor for volume reduction by incineration, super-compaction, and other methods. Waste processing
by an offsite vendor will reduce the waste volume; however, the radionuclide content is expected to remain
unchanged. Based on operating experience at the SQN Plant, the NRC staff estimates that the total annual
resin activity will be about 80 terabecquerels (2000 curies) and dry waste will contain about 6 terabecquerels
(150 curies). Most of the activity will be cobalt-58, chromium-51, iron-55, cobalt-60, niobium-95, nickel-63,
zirconium-95, cesium-134, cesium-137, and manganese-54. As noted above, the applicant is evaluating the
placement of an onsite storage facility if onsite storage is required.
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Environmental Monitoring Program

1 6.2.2 Operational Water Quality Monitoring
2
3 The operational water quality monitoring program, described in the NRC 1978 FES-OL, has changed as a
4 result of changes to the NPDES permit issued by the State of Tennessee (State of Tennessee 1993).

.5
6 The NPDES permit specifies water quality monitoring at the outfalls. The NPDES permit also requires that
7 thermal plume modeling and temperature modeling be conducted.

8
9 6.2.3 Operational Groundwater Monitoring

10
11 The groundwater monitoring program has not changed from that described in the NRC 1978 FES-OLexcpX Of

12 Samples will be obtained from two wells tapping into the Conasauga Shale Aquifer One well will be ; Z;!
13 downgradient and one upgradient of the plant. The samples will be taken specified in the NRC
14 1978 FES-OL. The staff continues to find the operational groundwater monitoring program acceptable.
15

16 6.2.4 Operational Chemical Effluents Monitoring
17
18 The operational chemical effluent monitoring program described in the NRC 1978 FES-OL has changed as a
19 result of changes to the NPDES permit issued by the State of Tennessee (State of Tennessee 1993). The
ODES permit requires that the applicant conduct chronic toxicity testing on daphnids and fathead minnows
Pith effluents from Outfalls 101, 102, and 112.

22

23 6.2.5 Operational Aquatic Biological Monitoring
24
25 In light of the additional information accumulated in preoperational monitoring efforts since publication of the
26 NRC 1978 FES-OL, revisions to the 1978 operational monitoring plan were made. The operational monitoring
27 plan revision was submitted to the State of Tennessee in a letter dated September 8, 1993 (TVA 1993b). Sub-
28 sequently, this plan was approved by the State and incorporated as a requirement into the WBN Plant NPDES
29 permit (State of Tennessee 1993). The elements of the current Operational Aquatic Biological Monitoring Plan
30 (TVA 1994a) are described below. Monitoring will commence when Unit I becomes operational.
31
32 Fish Impingement
33
34 During the period from December through May, the number of fish impinged on the intake screens on the
35 Tennessee River in a 24-hour period will be determined once each week. From June through November, the
36 number of fish impinged will be determined once every two weeks. Appropriate modifications will be made in
37 the sampling program as dictated by the results.
38
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Accident Analysis

I 1jPs-entitled "Watts Bar Nuc:lear Plant nit I Value Impact Analysis of Potential Plant Imp rovements.

2 was submitted to NRC on June 30. 1994 (TVA 1994b). As a result of the revised analysis. two of' the addi-

S tional. plant-specific design improvements were determined by the applicant to he risk and cost heneficial. The
' applicant committed to incorporate these improvements (procedure changes) in the WBN Plant operating

S procedures before initial criticality.

7 Based on a review of the revised SAMDA submittal. NRC issued requests for additional information to the

S applicant on September 2, 20. and 27. 1994. and October 17. 1994 (NRC 1994b. 1994c, 1994d, 1994e). After
9 discussions with NRC. the applicant decided to re-baseline the IPE in order to take credit for the two proceeore

9 changes committed to in the June 30. 1994 submittal (TVA 1994b). plus one additional procedure change that
was also identified but not committed to in the previous IPE and SAMDA analyses. The procedure changes
involve (; ) stopping one train of containment spray in order to delay the switc ver to recirculation.
(2) cross-tying the 500kV power at Unit 2 to the 161kV power system at Unit 1, and (3rusing a spare 6800V

4 to 480V transformer to supply the 480V shutdown' boards. The assumptions and bases for rebaselinino of
S Value Impact Analysis are listed in Tables -I through 3 of the Executive Summary- ot'Revision 1 of SAMDA.
S The applicant has now committed to implement each of these changes.
7

A submittal describing the results of the rehaselining and providing updated risk reduction estimates for the

9 remaining SAMDAs was provided to NRC on October 7. 1994 (TVA 1994c). The rebaselined analysis,

9 referred to here as the "final' a. %MDA suO -ittal. reduces the CDF still further to 5.8E-5 per year. The total

* estimated for the WBN P.. -. in the fin1 ,.. analysis is 211 person-rem over the 40-year plant life.

staffs assessment of SAMDAs for the WBN lant is presented below. This assessment is based largely on
the review of the applicant's final evaluation of potential design improvements. The staff review was per-
formed by NRC staff and their contractors. Scientech. Inc. and Sant'ord Cohen & Associates.

7.2.2 Estimate of Risk for WN'atts Batr Niclear Plant

TVA Ris'k Estimates

The app:icant did not perform a plant-specific risk assessment of offsite consequences (Level 3 probabalistic

2 risk assessment [PRA]) for the W'BN Plant. Instead, the applicant made extensive use of the Sequoyah
3 NUREG-] 150 (NRC 1990a) analysis in order to generate the risk profile for the WBN Plant. Specifically. the

4 WBN Plant PRA Level 2 results. taken from the WBN Plant IPE submittal. were mapped into SQN Plant
S Level 3 accident progression bins and release categories. The SQN Plant consequence results were then scaled

to compensate'for differences in population and weather between the SQN and WBN Sites.
7

The v TVA SAMDA submittals and the corresponding reported values for CDF and total offlsite risk are

? sum, n Table 7.1. In the original SAMDA analysis (TVA 1993). the applicant estimated the total

offs. he population within 80 kilometers (50 miles) of the WBN Site to he about 2300 person-rerim
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TVA Estimates Staff Estimates

Averted Averted
Riski' Cost- Riskti

Cost (Ierson- S/Person- AOSCtb) (Person- S/Person-
Design Improvemcnt ($10') rem) rem ($ 106) rem) rem

1. Improve Availability of ECCS Recirculation

I Procedure change to stop one train of sprays _d d/ _d 4d d/ _/

2 Install containment spray throttle valves 0.20 1.1 180,000 0.13 4.1 32,000
3. Redesign to delay containment spray actuation 0.41 1.1 370,000 0.33 4.1 83,000
4. Install automatic high pressure recirculation 2.1 < 1.1 1,900,000 2.0 4.1 500,000

11. Improve Availability of AC Power

I Procedure change to cross-tie 5OOkV and 161kV AC power d/ d/ d/ -l d/ d /
2. Accelerate availability of fifth diesel generator 0.43 4.9 89,000 0.41 6.0 68,000
Ill. Improve Ability to Cope wilth Loss of AC Power and SBO

I Procedure change to utilize existing spare 6900V/480V transformers d/ d/ d/ d/ d/ d/
4. Install accumulators for turbine-driven AFW pump flow control valves 0.32 22 15,000 0.13 31 4,500
5. Provide DC load shed analysis and procedure 0.11 14 8,200 0.057 17 3,500
6. Provide portable battery charger 0.11 14 7,700 0.050 17 3,100
7. Install AC-independent coolant injection system 3.5 90 39,000 2.4 140 18,000

IV. Improve Ability to Cope with Loss of RCP Seal Cooling
1. Install improved RCP seals"> 0.16 8.5 19,000 0.018 IS 1,600

ia. Install independent RCP seal cooling system (with new EDGYA` 3.5 9.5 370,000 3.3 17 200,000
7 Install independent RCP seal cooling system (without new EDG) 2.4 I 1 220,000 2.2 19 120,000
3. Modily charging pump cooling from CCSto ERCW 0.30 19 16,000 0.031 30 1,300

,j * > -.

-Oc.

R

Table 7.4 Summary of Value/Impact Study Results

z
0

0O
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Accident Analysis

1 - Impro\e ..vailability of ECCS Recirculation

3 This category of enhancements is intended to reduce the likelihood of failure of Emergency Core Cooling
4 System (ECCS) in the recirculation mode, which is one of the dominant contributors to CDF for the W7 >
5 Plant. The applicant already has committed to implement a procedural enhancement to secure one trail
6 sprays in events in which two trains of spray are not needed, such as small loss-of-coolant accider; s (LOCAs)
7 (Design Improvement I.1, This would improve the availability of ECCS recirculation by delaying the time of
8 switch-over to recirculation, thereby reducing the potential for related human errors.
9
3 * Install Containment Spray Throttle Valves (I.2) - install additional valves in the containment spray system
1 to allow throttling of spray flow, and provide procedures to support their use. This would provide addi-
2 tional time for operator recovery actions and further reduction in the susceptibility of the plant to ECCS
3 recirculation failures. ';

3 * Redesign to Delay Containment Spray Actuation (1.3) - redesign the containment spray actuation system to
S delay (or eliminate unnecessary) system actuation in small LOCA events. This would extend the time to
7 refueling waste storage tank (RWST) depletion and provide additional time to cool down without ECCS

recirculation.

) * Insal Automatic High Pressure Recirculation (1.4) - automate the alignment of ECCS recirculation to the
high-pressure charging and safety injection pumps to eliminate-human errors made durin manual
ealignment.

Category II - Improve Availability of AC Power

Loss of offsite power is a sizeable contributor to core damage and population dose. This category of enhance-
ments is -:ended to improve the availability of AC power by providing access to alternate, diverse AC power
sources. He applicant already has committed to implement a procedure to cross-tie the Unit 2 500kV grid to
the 161kV power system at Unit I (Design Improvement IL.1).

* Accelerate Availability of Fifth Emergency Diesel Generator (EDG) (11.2) - provide a fifth EDG as a
backu,-: the two Unit 1 EDGs, and the two Unit 2 EDGs that will be transferred to Unit I with the
licensair of Unit 1. This -would increase the availability of AC power, further reducing the frequency of
station blackout.

Categorv III - Improve Ability to Cope with Loss of AC Power & Station Blackout

The f. sowing are options for improving the WBN Plant's ability to cope with an extended loss of offsite power
or sty-. n blackout. The applicant already has committed to implement a procedure to use spare 6900V to
480V transformers to supply shutdown boards (Design Improvement 111.1).
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Accident Analysis

*e existing emergency bus. This would reduce the frequency of RCP seal LOCA in scenarios where the2 normal means of seal cooling (CCS/ERCW) has failed or is unavailable, but would not be effective in3 station blackout events.
4
5 * Modify Charging Pump Cooling from CCS to ERCW (IV.3) - add a cross-connect to permit cooling CVCS6 Pump B with ERCW in the event that CCS is lost. (CCP A already has the capability to be cooled by7 ERCW; this enhancement involves providing ERCW cooling capability for the CCP B.) This would8 improve the ability to prevent RCP seal LOCAs in sequences involving loss of -G&.
9
0 Category V - Improve Containment Performrance

2 These design changes would improve the ability of the containment to withstand the challenges associated with3 late hydrogen burn, late overpressurization, basemat melt-through, and containment bypass.
* Install Deliberate Ignition System (V. 1) - provide an AC- and DC-independent system to promote ignitionof combustible gases generated within the containment during severe accident scenarios. This wouldreduce the likelihood of containment failure from hydrogen combustion events during station blackout, Fwhen the existing hydrogen igniter system would be unavailable.

* Install Reactor Cavity Flooding System (V.2) - provide the capability to flood the reactor cavity of contain-~nt. This would reduce the possibility of direct contact of molten core debris with the containment liner,
w could potentially mitigate the effects of direct containment heating and corium-concrete interactions.

* Install Filtered Containment Vent System (V.3) - provide the capability to vent the containment through avent path routed to an external filter. This would reduce the frequency and offsite consequences of latecontainment over-pressure failures.

* Install Core Retention Device (V.4) - provide a core debris control device to prevent the direct impinge-- ment of core debris onto the primary containment steel shell during a high-pressure core melt ejection(HPME) event. The device would prevent the molten core material from contacting the containment shellby providing a barrier between the seal table and the containment shell in the seal table room. Thisenhancement would reduce the likelihood of containment failure resulting from HPME.

* Install Containment Inerting System (V.5) - install a containment inerting system to provide an inertcontainment atmosphere during power operation. This would reduce the threat to containment integrityfrom flammable gases, by preventing the combustion of hydrogen and carbon monoxide produced duringcore damage scenarios.

* Install Additional Containment Bypass Instrumentation (V.6) - install additional pressure-monitoringinstrumentation between the first two isolation valves on the low-pressure injection lines, residual heatremoval (RHR) suction lines, and high-pressure injection lines. The additional instrumentation would.
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e set of design improvements selected by the applicant for detailed evaluation also appears to be reasonahic
2 : !-nprovements considered include a filtered containment vent, and flooded rubble bed core retention

3 device, which are two improvements specifically called out in NUREG-0660 for evaluation as part of Three
4 Mile Island (TMI) Item II.B.8. A
5 0 LLG
6 The staff note/ that the set of design improvements evalua in detail y the applicants-not all-inclusive. in
7 that (1) less expensive design improvementsbe postulated tha provide the same level of risk reduction
8 potential afforded by several of the design options, and (2) the set not include improvements to addre -.
9 the major contributor to risk at the WBN Plant, specifically steam generator tube rupture (SGTR). In this

10 regard the staff requested further istification for not including several design improvements, including
11
12 * enhancements to reduce the risk from SGTR events, such as (1) improved instrumentation for responding
13 to SGTR events, (2) improved depressurization capabilities or procedures to terminate releases in
14 unisolatable SGTR events, and (3) additional systems to scrub fission product releases or to route these
15 releases back to the containment
16
17 * provision of alternate power to the existing igniters from an existing onsite power source rather than the
18 e id red by the applicant
19 (ldedd.±e system c 1
20 * use of ar tn using existing plant hardware rather than the dedicated system
21 considered by the applicant

2*ouse of the fire water system as a backup to either the containment spray system, or systems that provide
24 injection pump cooling
25
26 * use of a hydre'tatic test pump as a backup for RCP seal injection/cooling.
27
28 In response to the staff's request, the applicant provided additional justification as to why these potential
29 enhancements would not be cost effective for the WBN Plant, and were therefore not considered further. Key
30 points raised by the applicant in their responses were that
31
32 * It would be difficult to further reduce risk from SGTR events since the dominant SGTR sequences involve
33 failures caused by human actions, and human error rates assumed for these actions are already low (about
34 1E-4). Furthermore, the SGTh-related improvements identified would entail significant iimodifications or
35 analyses, and would far exceed the value of the risk associated with SGTR events.
36
37 * Hydrogen combustion related failures of containment account for less than 10% of the total risk at the

WBN Plant, due in large part to the existing AC-powered hydrogen ignition system. Since the majority of
the remaining loss of offsite power risk is due to long-term (i.e., battery depletion) type station blackout
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*:se.d to translate the plant damage state frequency to radiological release category frequencies; A release
category spreadsheet was used to translate the release category frequencies into accident progression bin
frequencies. Based on the updated accident progression bin frequencies, the new dose to the public and the
difference from the base case was calculated.

The applicant's basis for estimating the risk reduction for each design improvement is provided in Section 4 of
the applicant's Value Impact analysis (TVA 1994b) and is summarized in Table 7.5. The corresponding risk
reduction estimates are provided in Table 7.4 (Summary of Value/Impact Study Results). The staff's review of
the applicant's risk reduction estimates is provided in the section below.

Staff Evaluation

The staff has reviewed the ap; 1icant's bases for estimating averted risk for the various design improvements.
In reviewing the applicant's analysis, one significant deviation from the NRC's guidance for estimating the
benefit of potential design changes was noted. Specifically, the applicant has estimated the benefit of each
enhancement only in terms of the averted offsite risk. The applicant's analysis did not consider averted
occupational exposures or averted onsite property damage in evaluating the cost-effectiveness of proposed
enhancements that reduce core damage frequency.

With regard to estimating averted offsite risk, the staff notes that the applicant has used considerable judgement
sing the impact of each design change on the WBN Plant risk profile, and that the rationale and assump-

AW which the risk reduction estimates are based (summarized in Table 7.5) are reasonable and generally
ervative. The staff has based its estimates of averted offsite risk for the various SAMDAs on the appl:.

cant's rebaselined risk reduction estimates, but has increased these values slightly (by about 6%) to accour; r
a higher population at the end of plant life.

With regard to design improvements that reduce core damage frequency, the staff has estimated the averted
occupational exposures (and averted onsite property damage) and included this risk reduction in the staff
estimates of averted risk for the relevant SAMDAs. The basis for these estimates is described in Section 7.2.5.
The staff estimates for averted risk, which reflect a sum of averted offsite and onsite risk, are presented in
Table 7.4 for each of the candidate design improvements. These risk reduction estimates are used as the basis
for the staff's cost/benefit comparison described in Section 7.2.6.

NUREG-0498, Supp. 1 7-16 November 1994

..L



\ ~Accident Analysi

Table 7.5 Summary of TVA's Assessment of Risk Reduction
for Candidate Design Improvements

Potential TVA Design Modification

I.1

11.1

Procedure change to stop one train of sprays

Procedure change to facilitate cross-tie of 500 kV
and 161 kV AC power

4

5

6

7
8

9
10

11

12

13

14

15
16

19

20

21
22

23
24

25 II1.5 Provide DC load shed analysis & procedure

26 iii.6 Provide portable battery charger

- 27 III.7 Install AC-independent coolant injection system

November 1994

TVA's Basis for Estimating Risk Reduction

Reduce operator error rates for recovery of failed valves

Increase probability of recovering offsite power

Reduce the frequency of failure of the 480 V shutdown
boards associated with unavailability during transformer
maintenance

Reduce operator error rates for recovery of failed valves

Reduce operator error rates for recovery of failed valves

Use risk reduction benefit associated with Enhancement 1. 1

Ensure all four 6.9-kV shutdown boards are supported by
an operable EDG, even when one is in maintenance.

Reduce the probability of RCP seal failure by a factor of
four. Increase the likelihood of recovery of offsite power
by a factor of 10 to reflect the additional time available to
recover power before a seal LOCA

Increase the likelihood of recovery of offsite power to
reflect the additional time available to recover offsite
power given a seal LOCA was avoided

Eliminate dependence of AFW pump flow control valves
on the essential control air system, and reduce the operator
error rate for SBO conditions

Extend battery life i f and ensure availability of
breaker control power

Extend battery life indefinitely, and ensure availability of
breaker control power

Similar to Item I11.5, except that core uncovery would
occur in 8 hours due to the loss of primary system
inventory as a result of RCP seal LOCA

NUREG-0498, Supp. 1

1
2

3

III. 1 Procedure change to use existing spare 6900/480 V
transformers

I. Improve Availability of ECCS Recirculation

I.2 Install containment spray throttle valves

I.3 Redesign to delay containment spray actuation

1.4 Install automatic high pressure recirculation

II. Improve Availability of AC Power

11.2 Complete fifth emergency diesel generator

m. Improve Capability to Cope with Loss of
AC Power and Station Blackout

III.2 Install improved RCP seals

III.3 Install independent RCP seal cooling system (with
new EDG)

111.4 Install accumulators for turbine-driven AFW pump
flow control valves

7-17
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Table 7.5 (contd)

Potential TVA Design Modification

nY. Improve Capability to Cope with Loss of RCP
Seal Cooling

IV. 1 Install improved RCP seals

IV.2 Install independent RCP seal ccoling system
(w/o new EDG)

IV.3 Modify charging pump cooling from CCS to ERCW

V.

V.1

V.2

Improve Containment Performance

Install deliberate ignition system

Install reactor cavity flooding system

10 V.3 Install filtered containment vent system

II VA4 Install core retention device

V.5 Install containment inerting system

13 V.6 Install additional containment bypass instrumentation

14 V.7 Install reactor depressurization system

15 V.8 Install independent containment spray system

16 V.9 Install AC-independent air return fan power supplies

17
18 VI. Miscellaneous Enhancements

19 VI. 1 Install MG set trip breakers in control room (ATWS)

20 VI.2 Improve procedures to provide temporary HVAC
21 during loss of room cooling

TVA's Basis for Estimating Risk Reduction

I

3

4

5

6

7

8

9

NUREG-0498, Supp. 1 7-18

Same as Enhancement 111.2

Similar to Item 11I.3, except this applies only to non-SBW
.seal LOCAs. Add an operator action to initiate

Eliminate all core damage sequences involving loss of CCS
cfjoling

Eliminate all containment failures due to hydrogen burns

Eliminate containment failures that result from direct
contact of melt, CCI, and DCH

Eliminate containment failures that result from direct
contact of melt, CCI, and DCH

Eliminate all containment failures except those associated
with bypass events (APB #7) and containment failures that
occur with the reactor vessel intact (APB #1 and #2) --

Eliminate all containment failures due to hydrogen burns

Reduce the frequency of ISLOCA scenarios by a factor of
two

Eliminate all containment failures associated with reactor
vessel breach at high RCS pressure (APB #3)

Eliminate all containment failures except those associated
with bypass events (APB #7) and containment failures that
occur with the reactor vessel intact (APB #1 and #2)

Eliminate all containment failures due to hydrogen burns

Eliminate all failures to trip the reactor

Requantify assuming room cooling not needed for
equipment operability

22

November 1994



Aic'cdent Analysis

l*. e COE = Cost of Enhancement ($)
2 AOSC = Averted Onsite Costs ($)
3 APE = Averted Public Exposure (person-rem)

AOE = Averted Occupational Exposure (person-rem).
)

The value/impact (V/I) estimates also reflect net costs and are calculated as
7

V/I = $APE + $AOE + AOSC / COE
)

) where COE and AOSC are as defined above and

$APE = Monetized Value of Averted Public Exposure ($)
$AOE = Monetized Value of Averted Occupational Exposures ($).

In both the dollars per person-rem and value/impact calculations, future costs have been discounted at 7%. In
calculating the value/impact ratios, averted exposures are monetized using a value of $1,000 per person-rem,
with no discounting of future exposures.

iThe calculated value/impact ratios and dollars per person-rem estimates for each of the proposed enhancements
accounting for averted offsite costs and averted onsite property damage and occupational exposure are
presented below. In computing these ratios, the estimated change in core damage frequency and the estimated

for the enhancement are taken directly from the applicant's final SAMDA submittal (TVA 1994c). The
ed offsite risk estimates are also based on the applicant's estimates with a sligh adjustment t ccount for

the population at the end of plant life.

The estimates of averted occupational exposure (AOE) are calculated as

AOE = Annual core-damage frequency reduc- "on
x occupational exposure per core-damage event
x number of years of plant life remaining.

The estimates of averted occupational exposure are based on the best estimate of 21,000 person-rem per event
given in NUREG/BR-0184 and assume 40 years of plant life remaining. The lower and upper bounds provided
in NUREG/BR-0184 are 0 and 41,000 person-rem per event.

The estimates of AOSC include cleanup and power replacement costs. Averted cleanup costs (ACC) are
calculated as:

ACC = annual core-damage frequency reduction
x present value of cleanup costs per core-damage event
x discount factor accounting for plant life remaining.
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The applicant estimated that about 9 person-rem or 4% of the total risk would be eliminated through this
modification, based on the assumption that installation of improved seals would reduce seal LOCA
frequency by a factor of 4.

The staff believes that improved RCP seals would not be as effective in reducing the frequency of seal
D LOCA as represented in the appiicant's assessment. A recent study, NUREG/CR-5167 (NRC 1991),
I explored th* benefits of improved seal materials. This study found that while improved elastomers will

extend the time to seal failure and thereby increase the probability of cooling recovery, improved
elastomers in the secondary seals would have little or no effect on the probability of primary seal faiiure J.)
the "popping open" mode under loss of cooling conditions. "Popping open" fA lures are primarily i uced
by two-phase flow instabilities in the seals and are not directly related to secondary seal materials. L_..ed
on information developed in the study, the probability of core uncovery due to seal failure would be
reduced by less than a factor of two using the improved seals.

NRC Generic Issue 23 (GI-23) addresses cs related to RCP seal LOCA. The results of that study
have indicated that currently operating PW4jro)ide adequate protection to the public health and safety
without additional requirements. A proposud-fule addressing loss of integrity of RCP seals is being
considered for public comment and is intended to be viewed as a safety enhancement. The staff proposed
rule is performance-based and would allow licensees to demonstrate that no further actions are needed to

1 address RCP seal vulnerabilities on the basis that the risk of core damage attributable to such vulnerabilities
is sufficiently low. The staff anticipates that licensees would evaluate potential corrective or mitigative
actions to reduce the frequency of seal failure if the estimated mean value of CDF from seal LOCA falls in
the range E-5 to E-4, and that licensees would implement corrective or mitigative actions if the mean value
is estimated to be greater than E-4. The frequency of RCP seal failure due to loss of seal cooling at the
WBN Plant is about 1E-5 (16% of the total CDF). Thus, the WBN Plant falls in the range where licensees
would be expected to consider appropriate corrective or mitigative actions, but is below the level at which
we would expect licensee implementation of corrective or mitigative actions.

- On the basis of the estimated frequency of core damage due to seal LOCA, combined with the relatively
small estimated risk reduction associated with this improvement, the staff concludes that imposition of
licensee actions to address the RCP seal issue are not justified for further mitigating environmental con-
cerns. The staff notes that the WBN Plant will be undergoing a more detailed evaluation of RCP seal
integrity when the final resolution of GI-23 is implemented, and that, as a result of that activity, the staffs
position can change.

Modify Charging Pump Cooling from CCS to ERCW (Enhancement IV.4)

This proposed design alternative involves adding a cross-connect to permit cooling CVCS Pump B with
ERCW in the event that CCS is lost. Centrifugal charging Pump A (CCP A) already has the capability to
be cooled by ERCW; this enhancement involves providing ERCW cooling capability for the CCP B. This
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*~~ X ... Y+ &,&PIMD; areI would mprove the ability to prevent RCP seal LOCAs in sequences involving loss of ca en"--e-
2 syste nnCSS The applicant estimated that about 19 person-rem or 9% of the total risk would be
3 eliminated through this modification.
4
5 The applicant's risk reduction estimate for this design improvement is considered reasonable. (The
6 aforementioned concern related to seals "popping open" is not relevant to this design improvement, since
7 two-phase flow would not occur in sequences in which this design option is successfully implemented.)
8 However, as noted in Section 7.2.5, if the work is performed by the applicant's staff rather than by a
9 contractor, the cost of the design improvement may be considerably.less than estimated by the applicant.

!0 This would render the improvement cost beneficial in accordance with the NRC Value Impact Analysis
II guidelines.
12
13 The staff notes that this design improvement has a relatively low cost and favorable impact on core damage
14 frequency and risk. According to the applicant's estimates, total core damage frequency would be reduced
15 by about 20% (to 4.5E-5 per year), and offsite risk would be reduced by about 10%. However, NRC will
16 not require further action by the applicant to address this issue prior to the resolution of GI-23. The staff
17 expects that the WBN Plant would undergo a more detailed evaluation of RCP sea] integrity when the final
18 resolution of GI-23 is implemented, and that this modification as well as other improvements would be
19 further evaluated as part of that activity.

summary, the staff concludes that none of the five design improvements discussed above warrant imple-
entation for the WBN Plant. With one possible exception, none of the design improvements would be cost

23 beneficial based on the staff's cost benefit analysis. The one exception involves the modification of the
24 charging pump cooling piping configuration to reduce support system dependencies and is expected to be
25 further evaluated by the licensee as part of the resolution of the generic issue concerning integrity of reactor
26 coolant pump seals. Furthermore, the largest risk reduction estimated for any of the five improvements is
27 about 20 person-rem or approximately 10% of the total risk at the WBN Plant. Thus, even if these design
28 changes could be shown cost beneficial on the basis of lower installation costs, risk at the WBN Plant would
29 not be significantly impacted through implementation of any of the design improvements.
30
31 All of the remaining SAMDAs have a cost/benefit ratio of about an order of magnitude or more greater than
32 the $1,000 per person-rem criterion, and were not evaluated further. The factor of 10 is considered to provide
33 ample margin to cover uncertainties in risk and cost estimates, given that, in general, estimates for these factors
34 were conservatively evaluated.
35
36 7.2.7 Conclusions
37
38 The applicant has completed a comprehensive, systematic effort to identify and evaluate potential plant
39 enhancements to mitigate the consequences of severe accidents at the WBN Plant. As a result of this
40 assessment, the applicant identified and committed to implement three enhancements to the WBN Plant
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Ocrating procedures. These procedure changes involve (I) stopping one train of containment spray in order to
2 -.lay the~eed to switch over to recirculation, (2) cross-tying the 500kV power at Unit 2 to the 161kV power
3 system at Unit 1, and (3) using a spare 6800V to 480V transformer to supply the 480 V shutdown boards. The
4 applicant has concluded that no additional design enhancements are cost-effective for the WBN Plant, i.e.,5 there are no candidate improvements with a cost/benefit ratio below the $1,000 per person-rem screening
6 criterion.
7
8 Based on its revicw of SAMDAs for the WBN Plant, the staff estimated the cost/benefit ratio for five candidate9 SAMDAs to be within a factor of 5 of the $1,000 per person-rem criterion. Recognizing uncertainties and0 issues inherent in the determination of the averted risk values and cost estimating methodology, a more detailed
I assessment for the five SAMDAs was performed based on both probabilistic and deterministic considerations.

.2

3 The staff concludes that none of the five design improvements warrant implementation for the WBN Plant for4 the purpose of further mitigating severe accidents. One of the design changes related to RCP seal integrity has5 a iow cost and favorable impact on core damage frequency and risk. However, the frequency of core damage
6 due to seal LOCA at the WBN Plant is less than the value where licensee implementation of corrective or
7 mitigative actions is clearly justified. Furthermore, the largest risk reduction estimated for any of the five8 improvements is about 20 person-rem or approximately 10% of the total risk at the WBN Plant. Thus, even if
9 these design changes could be shown cost beneficial on the basis of lower installation costs, risk at the WBN
0 Plant would not be significantly reduced through implementation of any of the design improvements.

2 f the remaining SAMDAs have a cost/benefit ratio of about an order of magnitude or more greater than
3 S1,000 per person-rem criterion, and were not evaluated further. The factor of 10 is considered to provide
4 ample margin to cover uncertainties in risk and cost estimates given that, in general, estimates for these factors
5 were conservatively evaluated.
J

7 The staff has considered the robustness of this conclusion relative to critical assumptions in the analysis,
specifically, the impact of uncertainties in the averted offsite risk estimates, and the use of alternative
cost/benefit screening criterion. The staff concludes that the findings of the analysis would be unchanged even
considering these factors.
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