
4.0 ALTERNATIVES 

This environmental statement considers the ways in which 

the plant will interact with the environment by reevaluating the environ- 

mental consequences considered earlier and by studying and adopting 

appropriate alternatives that would minimize any f'urther adverse environ- 

mental consequences that would affect the overall balance of environmental 

costs and benefits. Analyses of alternative systems are described in 

sections 2.1 through 2.9. Alternative methods of generation and alternative 

plant sites are discussed in detail in sections 4.1 and 4.2, respectively. 



4.1 Alternative Generation - Evaluations of alternative generating 
types and award of contracts were made prior to the enactment of the 

National Environmental Policy Act. This section discusses the alternatives 

considered. 

1. Electric power purchases - The purchase of 
electric power in lieu of constructing the Sequoyah Nuclear Plant is 

not a feasible alternative. To supply equivalent amounts of power 

and energy on a year-round basis to TVA, another large electric utility 

with extensive transmission interconnections would have to install 

generating capacity in aounts slightly greater than that of the 

Sequoyah Nuclear Plant, build several high capacity transmission lines 

to the TVA area, and transmit the power to TVA. To construct such 

facilities on another power system would not avoid an impact on the 

environment, but would only create an environmental impact in another 

area. Even if the assumption is made that the plant locational factors 

and costs would be equal, the cost of transmission lines, the transmission 

line losses, the use of land for transmission line rights of way, and 

. the exposure to transmission line outages would result in waste of 

natural resources, materials, and funds, and would provide a more 

costly and less reliable source of power for the TVA region than the 

Sequoyah plant. 

2. Other generation alternatives - Planning for 
this capacity required that considerations be given to maintaining a 

practical mix of hydro, pumped-storage hydro, gas turbine, coal-fired, 

and nuclear generating units. 

Hydroelectric units were eliminated as an alternative 



because there are no hydroelectric sites in the TVA service area suit- 

able for base-load hydroelectric generation in the amount required to 

serve the capacity and energy demands of this time period. 

Studies of the system load characteristics and the 

characteristics of the existing generating facilities indicated that 

system power needs would best be met by base-load fossil-fired units 

or nuclear-fueled units. 

Base-load plants with generating capacity of the 

magnitude of Sequoyah but flxeled with natural gas or low-sulfur residual 

fuel oil were eliminated a, feasible alternatives because of the 

unavailability of these fossil fuels for pomr plants of this size. 

The remaining feasible alternative types of generation-- 

coal-fired units and nuclear-fueled units--were evaluated considering 

such factors as the plant investment and h e 1  operating costs estimated 

for both alternatives. 

The following table smmazizes the results of this 

economic camparison made in 1968. 

Coal-Fired Huclear-Fueled 
Plant Plant 

plant ~nvestment - $/kW 6 132.0 
Levelized Fuel Cost - 4/10 Btu 20.3 
Net Plant Heat Rate - ~tu/kWh 8 897 
EstimatedaAnnual Production 
Expense - Mills/kWh 
Plant Investment 
O&M Cost 

Total 

Difference 

3.08 2.73 

0.35 Base 

a. Based on 11-year present-worth evaluation at 5 percent interest. 
b. Includes estimated cost of nuclear insurance. 



The 0.35 mills/kWh advantage of the indicated 

nuclear alternative estimated in 1968 had an annual cost saving of 

about $6 million over the coal-fired alternative. Subsequent comparisons 

of nuclear and coal-fired alternatives have shown a significant economic 

and environmental advantage of nuclear power due principally to the 

rapid escalation of coal prices and increased plant investment that 

would be required to attempt to meet applicable air quality standards on 

coal-fired plants. Due to these factors and consideration of the 

current development and construction of the Sequoyah Nuclear Plant, it 

is not practicable to rpassess and choose another type of alternative 

capacity. 



4.2 Alternative Si tes  - S i t e  preparation for  construction of 

the Sequoyah Nuclear Plant was in i t i a t ed  prior  t o  the  enactment of 

the  National Environmental Policy Act. TVA did, however, consider 

alternative sites, and the  major consfderations are described here. 

Early i n  the dwelopment of the  Sequoyah project analysis 

of t h e  load and supply s i tuat ion expected on the  TVA system i n  the  

1973 and 1974 t i m e  period indicated the  need for  locating generating 

capacity i n  the  eastern portion of the  system. Based on information 

available a t  tha t  time three candidate s i t e s  i n  the  eastern portion 

of WA's system appeared t u  be sui table for  the  location of the 

nuclear plant scheduled fo r  operation i n  t h i s  t i m e  period. These 

were : 

Yellow Creek* - TRM 528 - Located on the  right bank of the  
Tennessee River just  below Watts Bar Dam. 

Blythe Ferry - T R M  499 - Located on the  l e f t  bank of the  
Tennessee River immediately downstream from the  confluence 
of the  Tennessee and Hiwassee Rivers. 

Sequoyah - TRM 484.5 - Located on the  r ight  bank of the  
Tennessee River 13 miles upstream from Chickamauga Dam. 

The pertinent features of each s i t e  entering in to  the  

s i t e  selection were: 

1. Access - 
a. Yellow Creek - Since t h i s  s i t e  is located adjacent 

t o  the  Watts Bsr Steam Plant, only minimal extension 

of existing rail and highway access f a c i l i t i e s  w a s  

anticipated. 

'Subsequent t o  the s i t e  evaluation on Sequoyah t h i s  s i t e  became the  
location for  the Watts Bar Nuclear Plant. 



b . Sequoyah - Approximately 6 miles of railroad and 6 
miles of highway construction were anticipated. 

c. Blythe Ferry - Approximately 16 miles of railroad 
and 22 miles of highway would have to be provided 

at this site. 

2. Land Requirements and Ownership - 
a. Yellow Creek - About 300 acres of property not in 

TVA ownership would have to be acquired. 

b. Blythe Ferry - About 250 acres of' privately owned 
property woul? have been purchased. 

c. Sequoyah - TVA owned all required prope&y at this 

site. 

3.  Population (~ased on 1960 census) - 
a. Yellow Creek - Nearest town is Spring City, Tennessee, 

with a population of 1,800 and is located about 7 

miles away. The population within a 5-mile radius 

is 1,600; 10-mile radius - 11,000. 
b. Blythe Ferry - Nearest town is Dayton, Tennessee, 

with a population of 3,500 and is about 5 miles 

away. The population within a 5-mile radius is 3,800; 

10-mile radius - 15,500. 
c. Sequoyah - Nearest town is Soddy, Tennessee, with a 

population of 2,206 and is about 6 miles away. The 

population within a 5-mile radius is 8,000; 10-mile 

radius - 28,000. 



4. Foundation Conditions - 
a.  Yellow Creek - Core d r i l l i n g  conducted i n  1950 

showed t h a t  t h i s  s i t e  had rock su i tab le  f o r  

foundations fo r  t h e  major s t ructures .  

b. Blythe Ferry - Although t h e  s i t e  had not been 

core d r i l l e d  a t  t he  time, geologic indications 

showed that the  rock present would not o f f e r  

foundation conditions a s  favorable a s  those a t  

t he  other s i t e s .  

c. Sequoyah - Co,e d r i l l i n g  a t  t he  s i t e  indicated 

t h a t  rock was sui table  fo r  t h e  major s t ructures .  

5 .  Cooling Water - A t  t he  time of t he  Sequoyah s i t e  evaluation, 

t he  thermal standards w e r e  not a s  r e s t r i c t i v e  as today's 

standards. Consequently, the  major s i t i n g  consideration 

r e l a t i ng  t o  t he  ava i l ab i l i t y  of cooling water was the  

necessity of i n s t a l l i ng  auxi l iary cooling f a c i l i t i e s .  

This consideration was re f lec ted  i n  t h e  economic consi- 

derations associated with each s i t e .  

a .  Yellow Creek - Due t o  i t s  close proximity t o  t he  

Watts Bar Dam, the  quanti ty of water flowing past  

' t h e  s i t e  would be primarily dependent on the  operation 

of t he  hydraulic turbines a t  t he  Watts Bar Hydro 

Plant. After assessment of t h i s  operation, it was 

concluded t h a t  auxi l iary cooling would be required. 

b. Blythe Ferry - Relatively la rge  quant i t ies  of water 

a r e  available a t  t h i s  s i t e  making it su i tab le  f o r  

u t i l i z i n g  a d i f fuser  pipe system. 



c.. Sequoyah - The available flow past Sequoyah is 
higher than at Blythe Ferry so the diffuser system 

was also applicable to this site. 

6 .  Seismoloa - All three sites reside in the Southern 
Appalachian Tectonic Province and no significant difference 

in seismology was anticipated. 

7. Meteorology - Meteorological conditions were judged to be 
generally similar at each of the sites as indicated by 

records at Chattanooga, Oak Ridge, Kingston, and Knoxville. 

8. Transmission Inte-connections - Due to the potential for 
the Sequoyah'site as a substation, the Bull Run-Widows Creek 

500-kV line had been routed through the Sequoyah site. The 

Widows Creek-Charleston 161-k~ line also passed through this 

site. Because of the close proximity of these lines the 

required transmission interconnections for this site was 

expected to be minimal in comparison to Blythe Ferry and 

Yellow Creek where 500- and 161-k~ transmission lines would 

have to be constructed. 

9. IZconomic Considerations - An economic assessment of the 
alternative sites was made comparing plant investment, 

which included land requirements, access, site preparation, 

condenser cooling water facilities, and switchyard costs; 

transmission investments; and heat rate and capacity differences 

due to condenser water conditions. A summary of the principal 

cost differences are shown in the following table. 



PRINCIPAL COST DIFFERWCES OF ALTERaATIVE SITES 

Sequoyah Blythe Ferry Yellow Creek 

Plant Investment Base $6,700,000 $16,700,000 
Transmission Base 4,000,000 4,000,000 
Heat Rate and 
Capacity Evaluation Base ~OO,OOO 4,000,000 

Total Base $11,300,000 $25,400,000 

Since the Sequoyah site appeared to be suitable from the 

standpoint of physical and environmental site characteristics and 

offered substantial economic advantages over the other two candidate 

sites, it was chosen as tht location for this capacity addition to 

the TVA system. 

It is impractical to reassess alternative sites at this 

stage of development and construction of the Sequoyah Nuclear Plant. 



5.0 SHORT-TERM USES VERSUS LONG-TERM PRODUCTIVITY 

CEQ Guidelines call for a discussion of the relationship 

between local short-term uses of man's environment and the maintenance 

and enhancement of long-term productivity. 

Construction and operation of the facility will result in 

short-term uses of the environment as described in the foregoing 

environmental considerations. The adverse effects of these short- 

term uses will be minimal and should have no long-term impacts on 

the environment. The cumulative effect of the plant will be the 

further localized &'lift of land usage to meet the demand for power. 

Most of the short-term uses of the site itself will result in 

no significant effect on the long-term productivity of the land 

affected. Construction will be carried out in such a manner as to 

prevent significant land erosion and other effects which would have 

an impact on long-term productivity. After completion of construction, 

only that portion of the site occupied by the reactor system buildings 

will be affected for a period much longer than the useful life of 

the plant. 

During the operation of the plant, local short-term uses 

will include the use of adjacent land for electrical transmission 

line rights of way and the use of Chickamauga Reservoir for the 

dissipation of waste heat and minor amounts of liquid radioactive 

effluents and chemical discharges. Transmission lines should not 

adversely affect long-term productivity. Thermal discharges will 

comply with thermal standards established by the State of Tennessee. 

These discharges should result in only a minimal short-term impact 



on Chickamauga Reservoir and the long-term productivity of the 

reservoir should not be affected. The radioactive effluents will 

be small fractions of the limits established in 10 CFR 20. Chemical 

discharges will be negligible. Neither radioactive nor chemical 

discharges will hamper other short-term uses or alter the long-term 

productivity of the environment. 

Environment monitoring programs will include the sampling 

and analysis of the air, water, aquatic life, and food web near the 

facility. This will provide a baseline inventory for detecting and 

evaluating any specific parameters of environmental impacts which 

might lead to long-term effects, in order that timely corrective action 

can be taken if required. 

The construction and operation of the Sequoyah Nuclear Plant 

will be carried out in such a manner as to minimize adverse environ- 

mental impacts in order to pass on to future generations an environment 

with its potential productivity essentially unimpaired. 



6.0 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

The CEQ Guidelines call for a discussion of any irreversible 

and irretrievable commitments of resources which would be involved in 

the construction and operation of the facility. This requires identi- 

fying the extent to which this action irreversibly curtails the range 

of potential uses of the environment. 

The construction and operation of the plant will involve the 

use of a certain amount of air, water, and land. Except for the site 

itself, the range of potential uses of the environment will not be 

curtailed, and whilc the site will continue to be dedicated to power 

production for the foreseeable future, this commitment is not 

irreversible. With the possible exception of the land occupied by the 

reactor system buildings, the site could be reclaimed and diverted to 

other uses. 

The annual requirement for natural uranium for each reactor 

is approximately 200 tons of U308. About 700 kilograms per year of 

u~~~ and about an equal amount of u~~~ will be consumed by each unit. 

Some of the uranium can ultimately be recycled for other uses. A 

8mal.l quantity of fuel oil will be required for the operation of' 

auxiliary boilers and testing diesel generators. To the extent that 

these fuels are consumed and not subject to being recycled to other 

uses, it will be an irreversible and irretrievable commitment of 

resources. In addition to these resources, some byproducts which 

result from the operation of the plant must also be considered 

irreversible and irretrievable commitments of resources. These include 

damaged components which are radioactive, solid radwaste materials, and 



various chemic~ls which a.re used in the plant processes. Chemicals 

thus used will be widely dis~ersed to the envfronment, and reclamation 

of these chemicals after dischar~e from the plant is impractical. 

Construction committed 45 areas of ~auatic habitat for 

the life of the plant. The annual production of aauatic life lost 

during construction of the embayment and lost through the meem~tion 

of habitat is irretrievably committed. Ho~~ever, the biota lost 

represent a small portion of the available resource nresent in the 

reservoir, 

Terrestrinl comr.unities have been dis~laced by dermanent 

structures on ~lnd off the site. The final disbosition of the de- 

commissioned plant has not been determined; therefore, the habitat 

committed, as well as the annual production foregone, should be considered 

irretrievably committed. 

The erection and maintenance of electrical transmission lines 

will preclude the production of certain forest products during the life 

of the transmission lines. Those products which could have been ~roduced 

during the life o f  the lines must be considered to be frretriev~bly 

committed. However, the nroduction of alternative nroducts in these 

areas is possible and the land itself will not be irreversibly and 

irretrievably committed. 

Since the ultimate disposition of the plant buildings and 

equipment has not been determined, it must be assumed that both land 

and construction materials will be irreversibly committed. It is unlikely, 

however, that more than the eauiment and land directly in and beneath 

the reactor buildina will be ultimately irreversibly and irretrievablv 

committed. 



7.0 ,\GENCY rll;NI??W COI'QmTqDS 

"isponses t o  agency review comments received on t h e  d r a f t  

environmental statement a r e  included i n  t h e  t o p i c a l  discussions of 

t h i s  f i n a l  environmental statement. The numbers noted i n  t h e  margins 

of t h e  agency comments ind ica te  t h e  sec t ions  of  t h i s  statement i n  

which t h e  quest ions a r e  answered. 

Comments were received from t h e  following agencies: 

Atomic Energy Commission 
lhvironmental Protec t ion Agency 
Federal I'ower Commission 
Jlepartment of Agriculture 
Ilepartment of Comer :e 
9epartment of Ilef ense 
llepartment of I[ealth , Education nnd \Jelfare 
Department of t h e  I n t e r i o r  
Depnrtment of Transportat ion 
Office of 1Jrba.n and Federal Af fa i r s ,  S t a t e  of Tennessee 

Tennessee Game and Fish Commission 
Tennessee Department of Public ITealth 
'knnessee I I i s to r i ca l  Commission 

Chattmooga-JIasnilton County Regional Planning Commission 

I n  addi t ion  t o  agency review of t h e  d r a f t  environmental 

statement, PLEC has reviewed and commented on t h e  proposed f i n a l  

environmental statement pursuant t o  t h e  TVA-AEC l ead  agency 

:u:reemcnt which provides f o r  consul ta t ion  between '''7JA and Al?C 

i n  t h e  prepnratiorr of t h i s  environmental statement. Their  

comments and TVA's responses a r e  included i n  sec t ion  7.12. 



7.1-1 

UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON. D.C. 20545 

Docket Nos. 50-327 
and 50-328 

4 .  

Dr. Francis Gartrell 
Director of Environmental 
Research and Development 

Tennessee Valley Authority 
720 Edney Building 
Chattanooga, Tennessee 37401 

Dear Dr. Gartrell: 

This is in response to Mr. James E. Watson's letter transmitting 
the Draft Environmental Statement for Sequoyah Nuclear Plant, 
Units 1 and 2. We have reviewed the Draft Environmental Statement 
in accordance with t h ~  requirements placed on Federal agencies by 
the National Environmental Policy Act of 1969. 

Enclosure 1 contains our comments on the radiological aspects of 
normal plant operation. While. we agree with your conclusion that 
(1 ... Sequoyah Nuclear Plant will operate within all applicable 
regulations and with a minimum of risk to the health and safety of 
the public...", we believe that many of the suggested changes will 
strengthen the environmental statement. 

Enclosure 2 contains our analysis of the environmental impact of 
postulated accidents. This enclosure is based upon our calcula- 
tfo3al models and is consistent with the proposed amendment to 
Appendix D to 10 CFR Part 50, December 1, 1971. 

Enclosure 3 contains our comments on other environmental impacts 
considered in the Draft Environmental Statement. 



Dr. Rancis  Gartrell 

If you desire additional information, please ccntact Daniel R, Muller, 
Assistant Director for Environmental Projects (area code 301, 973-7261) , 

Sincerely, 

Enclosures: 
1. Comments on Radiological 

Impact of Plant Operation 
2. Environ. Impact of Postulated 

Accidents 
3, Comments on Other 

Environmental Impacts 

A. Giambusso, Deputy Director 
fat Reactor Projects 

Directorate of Licensing 



1. Atmospheric monitoring (pp. 5-51 and 5-52): The bases  f o r  
s e l e c t i n g  t h e  l o c a t i o n s  o f  t h e  1 2  monitoring s t a t i o n s  should  b e  
given. 2.4.3 

T e r r e s t r i a l  monitoring (p. 5-52): The bases  ( o t h e r  than per- 
m i t t i n g  a c o r r e l a t i c n  between sample types)  f o r  s e l e c t i n g  t h e  
l o c a t i o n s  of  t h e  t e r r e s t r i a l  monitoring s t a t i o n s  ( apparen t ly  8 
s t a t i o n s  wi th in  10 p i l e s  - Figure  22) should a l s o  b e  given.  Table 2 * b 6  
Some  ent ti on should b e  rnade of sampling techniques t o  b e  used 
( e s p e c i a l l y  f o r  s o i l  samples).  The t e r n  "vegetat ion" should b e  
de f ined ,  e.g.,  docs i t  inc lude  food c rops?  ( A  r e p r e s e n t a t i v e  
sampling of such crops  should b e  inc luded i n  t h e  program.) 

3. Water s u p p l i e s  (p.  5-59): Tlle number of locat icr rs  appears  ade- 2.4.3 
quate ;  hovever , t h e  sampling f requenc ies  (nonthl>? and q u a r t e r l y )  
do not .  A conposi.te sample ( e s p e c i a l l y  a t  Chattanooga) would b e  
more a p t  t o  r e s p m d  t o  abnornal  c o n c e n t r a t i o a s ,  which ~ i g h t  b e  
missed by t h e  monthly o r  q u a r t e r l y  sample (assumed t o  b e  a 
"grab" o r  "spot" sample). 

B. Sec t ion  5 . 7 ,  Radioactive Discharo,es 2.4.1 (1) 

1. P. 5-62: "Liquid wastes..  . w i l l  b e  discharged from t h e  p l a n t  o r  
packaged ...." The c r i t e r i a  used t o  decide  whether t o  d i scharge  
or s h i p  o f f s i t c  s l ~ o u l d  b e  given. 

2. P. 5-63: " I f  above t h e  p r e d e t e m i n e d  linits, t h e  l i q u i d s  w i l l  
be processed be fo re  being re leased."  The referenced linits 
should b e  defined. 2.4.1 (1) 

3. P. 5-85 ( I t e n  E): I n s u f f i c i e n t  meteorologica l  d a t a  have been 1.2.5 
supp l i ed  t o  p e r n i t  a  c a l c u l a t i o n  of an i n d i v i d u a l ' s  dose from 
gaseous e f f l u e n t s  . 

4. P. 5-85 ( I t em D ) :  I n s u f f i c i e n t  m e t e o r o l o ~ i c a l  and popula t ion  
data have been suppl ied  t o  p e r n i t  a  c a l c u l a t i o ~ l  of popula t ion  
doses f  rorn gaseous e f  f l u c n t s .  Appendix I 



5.  P. 5-85 (General) : It shou ld  b e  sapecified whe the r  t h e  cal- Table 2.4-10 
c u l a t e d  doses are f o r  t h e  t o t a l  body o r  s p e c i f i c  organs.  
Thyroid doses shou ld  b e  inc luded  i n  t h i s  t a b l e  as soon as t h e  
i o d i n e ,  r e l e a s e  r a t e s  (Table 21) heve been es t i n a t e d .  Rad ia t ion  
doses  t o  t h e  o f f s i t e  popu la t ion  due t o  d i r e c t  g a m a  r a d i a t i o n  
from t u r b i n e s ,  radwaste v e s s e l s ,  e t c . ,  should  be  inc luded  i n  Appendice 
t h i s  t a b l e  ( t h i s  pathway shou ld  perhaps b e  inc luded  i n  t h e  C i s -  I K 
c u s s i o n  on p . 5-31). 

C. Tables  and F igures  

1. Table  17: The c h a r c o a l  f i l t e r  shou ld  b e  ana lyzed  weekly, r a t h e r  
t h a n  biwee1;ly , f o r  1-131. Rain w a t e r  s a n p l e s  shou ld  a l s o  b e  Table 2.4-6 
analyzed  f o r  ii-3 on a  monthly b a s i s .  The d i s t i n c t i o n  between 
semi-annual and monthly samples of  v e g e t a t i o n  is n o t  c l e a r .  
Mi lk  samples should b e  analyzed weekly f o r  1-131. I n  t h e  foot-  
n o t e  t o  t h i s  t a b l e ,  t h e  t e r n  " b i o l o g i c a l l y  s i g n i f i c a n t "  shou ld  
b e  de f ined .  

2. F i g u r e s  8,  11, and 12: Popu la t ion  d i s t r i b u t i o n s  shoc ld  b e  g iven  
f o r  a  50-n i le  r a d i u s ,  i n  a d d i t i o n  t o  t h e  d a t a  p re sen ted .  1.2.7(6) 

. Figure  22: The legend should  be  amended t o  shag  which s t a t i o n s  
a r e  a tmospher ic ,  t e r r e s t r i a l ,  o r  bo th .  Also, s o w  i n d i c a t o r  o f  
d i r e c t i o n  (e .  g., a n  arrow p o i n t i n g  n o r t h )  would b e  h e l p f u l  i n  F igure  2.4-9 
t h i s  f i g u r e .  



A h i g h  d e g r e e  of p r o t e c t i o n  a g a i n s t  t h e  occu r rence  of p o s t u l a t e d  
a c c i d e n t s  i n  t h e  Sequoyah Xuclear  P l a n t  is provided  throu5h c o r r e c t  
des ign ,  m a ~ u f a c t u r c ,  and o p e r a t i o n ,  and t h e  q u z l i t y  a s su rance  program 
used t o  e s t a b l i s h  t h e  neces sa ry  h i g h  i n t e g r i t y  o f  t h e  r e a c t o r  s y s t e n ,  as 
cons ide red  i n  t h e  Conmission's S a f e t y  Eva lua t ion  da t ed  :!arch 24,  1970. 
Dev ia t ions  t h a t  nay occu r  are handled  by p r o t e c t i v e  sys tems t o  p l a c e  and 
h o l d  t h e  p l a n t  i n  a  s a f e  c o n d i t i o n .  Notwi ths tanding  t h i s ,  t h e  con- 
s e r v a t i v e  p o s t u l a t e  is made t h a t  s e r i o u s  a c c i d e n t s  might occur ,  i n  s p i t e  
of t h e  f a c t  t h a t  t hey  are ext remely  u n l i k e l y ;  and eng inee red  s a f e t y  
f e a t u r e s  a r e  i n s t a l l e d  t o  m i t i g a t e  t h e  consequences of t h e s e  p o s t u l a t e d  
e v e n t s .  

The p r o b a b i l i t y  of  occurrence  of  a c c i d e n t s  and t h e  spec t rum o f  t h e i r  
consequences t o  b e  cons ide red  f r o =  a n  e n v i r o n r e n t a l  e f f e c t s  s t a n d p o i n t  
have been ana lyzed  u s i n g  b e s t  e s t i m a t e s  of  p r o b a b i l i t i e s  and r e a l i s t i c  
f i s s i o n  product  r e l e a s e  and t r a n s p o r t  a s s u a ? t i o n s  . For  s i t e  e v a l u a t i o n  
i n  t h e  Commissio:l's s a f e t y  revietr,  e x t r e n e l y  conse rva t ive  a s s u a p t i o n s  
were used f o r  t h e  purpose of  coapa r ing  c a l c u l a t e d  doses  r e s u l t 5 n ~  from a 
hypothe t ica l .  r z l e a s e  o f  f i s s i o n  p roduc t s  from t h e  f u e l  a g a i n s t  t h e  10 
CFR P a r t  100 s i t i n g  g u i d e l i n e s .  The computed doses  t h a t  would b e  
r ece ived  by t h e  popu la t ion  and envi ronnont  from a c t u a l  a c c i d e n t s  would 
be s i g n i f i c a n t l y  less than  t h o s e  p r e s e n t e d  i n  t h e  S a f e t y  Eva lua t ion .  

The Commission i s s u e d  guidance t o  a p p l i c a n t s  on S e p t e r h e r  1, 1971, re -  
q u i r i n g  t h e  c o n s i d e r a t i o n  of a spectnirn of a c c i d e n t s  w i t h  assumptions as 
r e a l i s t i c  a s  t h e  s t a t e  of  knowledge p c m i t s .  The a p ? l i c a n t l s  r e sponse  
was con ta ined  i n  t h e  "Sequoyah S u c l e a r  P l a n t  Un i t s  1 and  2 Env i ronxen ta l  
S ta tement  - Draft , ' '  d a t e d  October  19 ,  1971. 

The a p p l i c a n t ' s  s t a t e m e n t  h a s  been e v a l u a t e d ,  u s i n g  t h e  s t a n d a r d  a c c i -  
d e n t  a s sunp t ions  and guidance i s s u e d  a s  a p r o ~ o s e d  a ~ e n d c e n t  t o  Appendix 
D o f  10 CFR P a r t  50 by t h e  Corn,ission on Decerber  1, 1971. S i n e  c l a s s e s  
of p o s t u l a t e d  accidents and occu r rences  r ang ing  i n  s a v e r i t y  f r o n  t r i v i a l  
t o  ve ry  s e r i o u s  were i d e n t i f i e d  by t h e  Coimission.  I n  g e n e r a l ,  a c c i -  
d e n t s  i n  t h e  h igh  p o t e n t i a l  consequence end o f  t h e  s p e c t r u n  have a low 
occurrence  r a t e ,  and those  on t h e   lo:^ p o t e n t i a l  consequence end have a 
h i g h e r  occu r rence  r a t e .  The exanp lc s  s e l e c t e d  by t h e  a ? p l i c m t  a r e  pre- 
s e n t e d  i n  Table  I and are reasonably  homo;eneous i n  t e r n s  of p r o b e b i l i t y  
w i t h i n  each  c l a s s .  C e r t a i n  a s s u n p t i o n s  cade by t h e  a p p l i c a n t  do n o t  
e x a c t l y  a g r e e  w i t h  t h o s e  i n  t h e  proposed h n e x  t o  Appzndix D ,  b u t  t h e  



use o f  a l t e r n a t i v e  assum?tions dons n o t  s i g n i f i c a n t l y  a f f e c t  o v e r a l l  en- 
v i r o n n e n t a l  r i s k s .  

ConrmLssion e s t i n a t e s  a f  t h e  dose  which might b e  r e c e i v e d  by an assurnod 
i n d i v i d u a l  s t a n d i n g  a t  t h e  s i t e  boundary i n  t h e  dv.,n~vind d i r e c t i o n ,  
u s i n g  t h e  a s sunp t ions  i n  t h e  proposed Annex t o  Appendix D, a r e  p r e s e n t e d  
i n  T a b l e  11. Est imates  o f  t h e  i n t e g r a t e d  exposure  t h a t  might b e  
d e l i v e r e d  t o  t h e  popu la t ion  w i t h i n  50 rriiles of  t h e  s i t e  a r e  a l s o  
p re sen ted  i n  Tab le  11. The man-rem e s t i m a t e  was based on t n e  p r o j e c t e d  
p o p u l a t i o n  around t h e  s i t e  f o r  t h e  y e a r  2000. (The p r o j e c t e d  p o p u l a t i o ~  
was based  on 1960 census da ta . )  

To r i g o r o u s l y  e s t a b l i s h  a real is t ic  a n n u a l  r i s k ,  t h e  c a l c u l a t e d  doses  i n  
Tab le  I1 would have t o  b e  n u l t i p l f e d  by e s t i n a t e d  p r o b a b i l i t i e s .  The 
e v e n t s  i n  C la s ses  1 and 2 r e p r e s e n t  occu r rences  which a r e  a n t i c i p a t e d  
d u r i n g  p l a n t  o p e r a t i o n  and t h e i r  consequences,  which a r e  v e r y  s m a l l ,  are 
cons ide red  w i t h i n  t h e  fra2ework of  r o u t i n e  e f f l u e n t s  f r o n  t h e  p l a n t .  
Except f o r  a  l i n i t e d  anount of  f u e l  f a i l u r e s  and sane s t e a n  g e n e r a t o r  
l eakage ,  t h e  e v e n t s  i n  C la s ses  2 th rough 5 a r e  n o t  a n t i c i p a t e d  d u r i n g  
p l a n t  o p e r a t i o n  b u t  e v e n t s  o f  t h i s  t y p e  could  occu r  soce t ime  d u r i n g  t h e  
40-year p l a n t  l i f e t i m e .  Accidents  i n  C l a s s e s  6 and 7 and s n a l l  a c c i -  
d e n t s  i n  C la s s  8 a r e  o f  s i m i l a r  o r  lower  p r o b a 3 i l i t y  than a c c i d e n t s  i n  
C l a s s e s  3 through 5 b u t  a r e  s t i l l  p o s s i b l e .  Tie p r o b a b i l i t y  of  occur-  
r ence  of l a r g e  Class  8 a c c i d e n t s  is  v e r y  sma l l .  The re fo re ,  when t h e  
consequences i n d i c a t e d  i n  Table  I1 are weighted by p r o b a b i l i t i s s ,  t h e  
envi ronmenta l  r i s k  is  very low. The p o s t u l a t e d  occu r rences  i n  C l a s s  9 
i n v o l v e  sequences  o f  s u c c e s s i v e  f a i l u r e s  more s e v e r e  than t h o s e  r e q u i r e d  
t o  b e  cons ide red  i n  t h e  des ign  b a s i s  o f  p r o t e c t i o n  s y s t e m  and engf- 
nee red  s a f e t y  f e a t u r e s .  T h e i r  consequences could  b e  s e v e r e .  However, 
t h e  p r o b a b i l i t y  o f  t h e i r  occur rence  i s  s o  smll t h a t  t h e i r  e n v i r o n ~ e n t a l  
r i s k  is e x t r e n e l y  low. Defense i n  depth  ( n u l t i p l e  p h y s i c a l  b a r r i e r s )  , 
q u a l i t y  a s su rance  f o r  des ign ,  manufacture,  and o p e r a t i o a ,  con t inued  
s u r v e i l l a n c e  and t e s t i n g ,  and c o 3 s e r v a t i v e  des ign  a r e  a l l  a p p l i e d  t o  
p rov ide  and n a i n t a i n  t h e  r e q u i r e d  h i g h  deg ree  of z s su rance  t h a t  poten- 
t i a l  a c c i d e n t s  i n  t h i s  c l a s s  are, and w i l l  remain, s u f f i c i e n t l y  snall  i n  
p r o b a b i l i t y  t h a t  t h e  envi ronmenta l  r i s k  is e x t r e ~ e l y  low. 

Tab le  11 i n d i c a t e s  t h a t  t h e  r e a l i s t i c a l l y  e s t i n a t e d  r a d i o l o g i c a l  conse- 
quences o f  t h e  p o s t u l a t c d  a c c i d e n t s  would r e s u l t  i n  exposures  o f  an  
assumed i n d i v i d u a l  a t  t h e  s i t e  boundary t o  c o n c e n t r a t i o n s  o f  r a d i o a c t i v e  
m a t e r i a l s  w i t h i n  t h e  ? I a x i r n . ~ m  P e r m i s s i b l e  Concen t r a t ions  ( W C )  o f  T a b l e  
11 of  10 CFP, P a r t  20. The t a b l e  a l s o  shows t h a t  t h e  e s t i n s t e d  i n t e -  
g r a t e d  exposure of  t l ie popu la t ion  w i t h i n  59 ~ L l e s  o f  t h e  p l a n t -  f r o 2  e a c h  
p o s t u l a t e d  a c c i d e n t  would b e  o r d e r s  of  magnitude s m a l l e r  t h a n  t h a t  from 



n a t u r a l l y  occurr ing  r a d i o a c t i v i t y ,  which .corresponds t o  approximately 
165,000 man-rem/yr based on a  n a t u r a l  background l e v e l  o f  140 nren/yr .  
When considered wi th  t h e  p r o b a b i l i t y  of occurrence,  t h e  annual  p o t e n t i a l  
r a d i a t i o n  esposure of t h e  popula t ion  f r o x  a l l  pos tu la ted  a c c i d e n t s  i s  an 
even s m a l l e r  f r a c t i o n  of t h e  exposure f r o 3  n a t u r a l  background r a d i a t i o n  
and, i n  f a c t ,  is  w e l l  w i t h i n  n a t u r a l l y  occur r ing  v a r i a t i o n s  i n  t h e  
n a t u r a l  background. I t  is concluded from t h e  r e s u l t s  o f  t h e  r e a l i s t i c  
a n a l y s i s  t h a t  t h e  e n v i r o n e n t a l  r i s k s  due t o  p o s t u l a t e d  r a d i o l o g i c a l  
acc iden t s  a r e  exceedingly s m a l l .  



Classes 

1 

2 

TABLE I 

CLASSIFICATIQU OF POSTULATED ACCIDESTS AND OCCURRENCES 

AEC Descr ip t ion 

T r i v i a l  i n c i d e n t s  

Miscellaneous smal l  r e l e a s e s  
o u t s i d e  containment 

Radwas tc s ys tern f a i l u r e s  

Events t h a t  r e l e a s e  radio- 
a c t i v i t y  i n t o  t h e  primary 
system (BUR) 

Events t h a t  r e l e a s e  rcdio- 
a c t i v i t y  i n t o  primary and 
secondary s y s t e s  (PIJR) 

Refueling acc iden t s  i n s i d e  
containment 

Applicant 's  Evample(s) 

N o t  considered 

Accidents t o  spen t  f u e l  
o u t s i d e  cont a innent  

Accidents i n i t i a t i o n  events  
considered i n  des ign-basis  
eva lua t ion  i n  t h e  S a f e t y  
Analys is  Report 

Volume c o n t r o l  tank leal<, 
minor liquid leakage of 
primary coolanc  from CVCS 

Eiajor l e a k  i n  gas waste 
holdup t ank  

Hypothet ica l  sequences o f  
f a i l u r e s  more severe  than 
C l a s s  8 

Anomalous f u e l  f a i l u r e s  
dur ing  normal p l a n t  
opera t ion  

Cladding f a i l u r e s  and 
s t e m  genera to r  le&. 

Dropped s p e n t  f u e l  zsss&ly 
i n  r e f u e l i n g  cana l  

Dropped s p e n t  f u e l  assec3ly 
t o  t h e  s t o r a g e  p i t  f l o o r  

Steamline rup tu re  acc iden t ,  
s team genera to r  tube r c p t u r e ,  
loss-of-coolant a c c i d e n t ,  
rod e j e c t i o n  acc iden t ,  ? a r t i d  
l o s s  of flow 

Not considered 



TABLE I1 

SUEMARY OF RA~IOLOGICAL COXSEQUENCES OF POSTULATED ACCIDEXTS 

C l a s s  Event 
P 

E s  t i n a t e d  Dose 
Est imated F r a c t i o n  t o  P o p u l a t i o ~  
of 1 0  CFR P a r t  20 i n  50-?lile 
at S i t e  Boundary 1/ Radius, c2n-rez 

1.0 T r i v i a l  i n c i d e n t s  2/ - - 2 1  

2.0 Small r e l e a s e s  o u t s i d e  
con tainrcent 2 1  - 

3.0 Radwaste system f a i l u r e s  

3.1 Equipment leakage  o r  
malfunction 0.077 4.5 

Release of waste  gas 
s t o r a g e  t ank  c o n t e n t s  0 -31 

3.3 Release o f  l i q u i d  waste  
s t o r a g e  tank c o n t e n t s  0 -008 0 . 5 

4.0 F i s s i o n  products  t o  primary 
sys tem (BWR) N.A. N.A. 

5.0 F i s s i o n  products  t o  primary 
and secondary system (PI:?() 

5.1 Fue l  c l add ing  d e f e c t s  and 
s team gencra t  o r  l e a k s  2 /  - - 2 /  

5.2 Off-design t r a n s 5 e n t s  t h a t  
induce  f u e l  f a i l u r e  above 
t h o s e  expected and steam 
genera to r  l e a k  0 .002 0 .lo 

5.3 Steam genera to r  tube  rup tu re  0  -10 6 -0 

6 .O Refuel ing  a c c i d e n t s  



Estimated Dose 
t o  Populat ion 
i n  50-!lile 
Radius, csn-rer: 

Estimated Fract ion 
of 10 CFR P a r t  20 
a t  S i t e  Goundary I/ Class - 

6.1 

6.2 

Event - 
Fuel bundle drop 0.016 

Heavy ob jec t  drop on to  
.fuel- i n  core  ,O .28 

Spent fuel handling acc iden t  

Fuel assembly drop i n  f u e l  
s t o r age  pool 0 -01 

Heavy ob j ec t  drop on to  fuel 
rack 0 -04 2 .4 

N.A. Fuel cask drop N.A. 

Accident i n i t i a t i c n  events  
considered i n  design b a s i s  
eva lua t ion  i n  t he  Safe ty  
Analysis  Report 

Loss-of-coolant acc iden t s  

Small break 
Large break 

Break i n  instrument l i n e  
from primary system t h a t  
pene t ra tes  the containnent N.A. N.A. 

8.2(a) 

8.2 (b) 

8.3(a) 

Rod e j e c t i o n  accident  (Pn) 0.019 

Rod drop accident  (BUR) N.A. 

Steamline breaks (PliTt's 
ou t s ide  containment) 

<o .l 
<o .1 

N.A. 

Small break 
Large break 

Steamline breaks (BI-!T?) N.P.. 



11 Represents the calculated fraction of a whole body dose cf 500 
mrem or  the equivalent dose t o  an organ. 

21 These releases are expected t o  b e  i n  accord with proposed Appendix I - 
for  routine eff luents  (i.e., 5 mrem/yr t o  an individual from all 
sources). 



SEQUOYAH DRIFT EXVIROSXESTAL STATE:EivT 

CO?CIENTS ON OTHER ESVfR0S:-ENTAL I?PACTS 

A, Sec t ion  5.3, Heat Diss ipa t ion  

We n o t e  wi th  concern t h e  d i f f e r e n c e s  between t h e  proposed t e ~ p e r a t u r e  
c r i t e r i a  of t h e  S t a r e  o f  Tennessee, and t h e  c r i t e r i a  r econ~ended  by 
EPA and t h e  Tennessee G a m e  and Fish Conzission a t  t h e  J u l y  27, 1971 
hear ing  of t h e  Tennessee Water Qua l i ty  Board (pages 5-7 and 5-8). TVA 
has s t a t e d  t h a t  i t  plans  t o  opera te  the Sequoyan P lan t  i n  accordance 
with t h e  proposed c r i t c r i a  of t h e  S t a t e  of Tennessee; t h a t  is, t h e  
main s t ream average water  temperature s h a l l  not  exceed 93OF, and t h e  
rise i n  t enpera tu rc  of  tlie nixed s t ream s h a l l  not  be  nore  than 10°F 2.6.1 
above n a t u r a l  water  terperaturt :  a t  any t im.  I n  c o n t r a s t ,  EPA and t h e  
Tennessee Game and Fish  Comzlission recornended t h a t  t h e  ma~imim main 
s t ream temperature not exceed 86°F and t h e  t e r q e r a t u r e  rise not  exceed 
S°F. Because these  c r i t e r i a  have a major bea r ing  or a l t e r n a t i v e  heat  
d i s s i p a t i o n  fietiiods, such as  coo l ing  towers, i t  i s  suggested t h a t  t h i s  
ma t te r  be resolved i n  t h e  f i n a l  environmental s t a t e n e n t .  This is  an 
e s p e c i a l l y  i r .por tant  aspect  of p l a t  des ign,  because Tt'A c o ~ ~ c l u d e s  
that cco l ing  tovers  r e q u i r e  a cons t ruc t ion  schedule between 19 and 42 
months, depending on t h e  type  s e l e c t e d ,  

B. Sect ion 5.1, Chemical Discharges ( o r  o t h e r  a ~ p r o p r i a t e  s e c t i o n  of -- 
t h e  f i n a l  stater:ent) 

We suggest  t h a t  t h e  means t h a t  w i l l  b e  used t o  clean t h e  coo l ing  
water  condenser tubes be  descr ibed ( n e c h m i c a l  means such a s  rubSer 
b a l l s ;  chemical nzans such a s  c h l o r i n e  or ano ther  b ioc ide ,  e t c . ) .  2.5.1 
We recomiiend t h a t  the  d e s c r i p t i o n  inc lude  hol-7 t h e s e  s o l u t i o n s  w i l l  
be t r e a t e d  and l o r  discharged t o  t h e  r e s e r v o i r .  

C, Sec t ion  5.8, R a d i o l o ~ i c a l  E f f e c t s  of Accidents (page 5-114 and 
Table  30) -- 
W e  suggest t h a t . t h e  projec ted  populat ion (and t h e  yea r  of t h e  pro- Appendix G 
j e c t i o n )  w i t h i n  f i f t y  d l e s  o f  t h e  p l a n t  s i t e  be  provided. 

D. References 

We suggest  t h a t  a l is t  of  r e fe rences  ( o r  footnot ing)  be provided f o r  
each s e c t i o n  of t h e  environrr,cntal s t a t e n e n t .  



ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON. D.C. 20460 *. 

Mr. Lynn Seeber 
Gcneral Manager 
Tennessee Valley Authority 
Knoxville, Tennessee 37802 . 
Dear Mr. Seeber: 

We have reviewed the Draft Environmental Statement for the 
Sequoyah Nuclear Plant, Units 1 and 2,  and a r e  pleased to provide 
you with the enclosed rcyort  which contains our comments. Our 
review was performed in accordance x ~ t h  the requirements placed 
on Federal  agencies by the National Environmental Policy Act o i  
1969. 

Our review of the impact statement revealed several  
deficierlcies which made it impossible to verify the conclusions 
rcached in  the draft. These deficiencies a r e  listed in the con- 
clusions and a r e  described fully in  our enclosed review. Before 
a final review can be completed, we must have access to  the 
additional information required. 

On the basis of the information presented in the Draft j 
Environmental Statement, we believe that the major potential 
environmental impact s f  the proposed operation of the Sequoyah 
plant involves the release of significant quantities of waste heat 
t o  the Chickamauga Reservoir. ?Ve understand that TV-4 intends 
to comply with the applicable water temperature standards: 
however, we question the ability of the plant, as presently designed, 
to comply with existing and/or anticipated standards. We also 
question the effectiveness and feasibility of the special control 
measures  proposed; namely, stream-flow regulatior? and/or 
reducing power level. In this respect, presentation of the espected 
power level throughout varying periods of the year  would be useiui 
in better understanding the potential environmental effects associated 
with normal operation, especially thermal effects. # 



. i 
. 

In o rde r  to  insure that altcrnative cdoling systems a r e  fully 
considered and eva lu~ tcd ,  .arc rcquest  that TVA provide us w i t h  
additional information on the tnermal po l l~ t ion  issue before the 
final cnvironmcntal irnpact statement is illed with the Council on 
Environrncntal Quality. This information should describe fully 
alternative cooling systems that will permit the plant to operate 
within existing and proposed State and Federal  water quality 
standards. 

Additional information r e q ~ e d  to answer these questions 
and other comments a r e  contained in the enclosed report. We 
would be pleased to discuss any of these comm;nts. If we can 
assist you further in  this matter ,  please le t  us know, 

Sincerely yours, 

Robert W. Fri 
Deputy Administrator 

Enclosure 
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~~~l']l~~i~~:C~l!jX ;!>it) (:rXCi,US!s - . 
~ 1 1 ~  l~ l~y i l . c : l ; ;~~n]  l':-otcct:or. ..?,;i*nr)' has rcvic\;ed the draf t  envirorri~i.r.tnl 

imp~ct  s t 3 t e l ~ l i t  f a r  thc 5o;iu~yOl :i;lclcar P l w t ,  Units 1 and 2, prepam$ 
- by tllc 1efiTcs:icc Valley Autilority md issued on Ostobcr 19, 1971. 

l'hc follat-ing are o m  major coliclusions: 

1. On the basis of the info~!z.:im provided i n  the draft enviroi~iental 

statcmcnt, it is r ~ o t  yossj ble t o  verify the conclusions. Aclditional 

infon;ation is needed on accident analyses, thermal effects,  a i r  quality, 

and solid vastc clis?osal (&ring construction and plant operation), s i t e  

d~arac te r i s t i c s  (such as on-site neteorological data, relocation of the . 

Sa~rnu~ah Utility District  tzater intake, and strcnm data), effects of 

the disposal of dleztical \castes and toxic mater id  used during plant 

ope ra t  icn, unsvaichb1e environmntal i q a c t  and reasons why the unavoidable 

enviroruilsntal izipact cmmoi be decreased. 

2. The plant coaling wzitcr system w i l l  not allnv present and proposed 

water tenperaturc standards t o  be net without additicnal control measures. 

The statement does not present aclequate infomation t o  evaluate the 

feasibi l i ty  and effectiveness of the proposed control methods. 

3. We suggest that  TVA follow -4EC guidance i n  areas such as accident 

and cosdbenef it analysis. Such gu'idmce is being prepared by the E C  

a d  is in the proposed lu le  d i n g  stage or in f i ~ l a l  draf t  .£om. 

4. For cost/benef it a ~ s l y s e s ,  tee recognize tha t  scope costs and 

benefits arc d i f f icu l t  t o  quantifi;; however, the analyses presented i n  

the s tateinent were coilsidered too quali tative.  bktliods fo r  quantifying 

cost/benefit analyses arc provided in the AEC draf t  guide. Ife suggest 



thnt tho ~ ~ 1 a l . y ~ - s  includc n balm~cc of savings i l l  cnv i ro~~wnta l  damngc 

on costs i .  . , the bcncfit) , t o  the cmri romnt  thnt Lould otherwise 
I 

! 

occur zgainst the cost of cnndiJ3t-c nltemativc plait  sub-systcn &signss. 

Ithcrc tllz savings t o  thc cnviromcnt can be evaluated in dct'ail, a 

detencinatj.02 slmdld be i;izde of thc impel a t  tchith thc cost for this  

benefit v:ould be preferred. For exmple, cost/bcnef it analysts should 

include: a) e S c c t s  of hezt rejection t o  Chid;unauga Reservoir, b) efgects . . 
of discharges of chcrnicnls and liquid and gaseous radioactive wastes, 

c) accident c o r ~ c q ~ ~ n c c s  and costs of mitigation, d) cooling systans- 

diffuser w d  alternatives, e)  baste managemat systems and f) an evaluation 

of the current status of construction as  it relates  to  c o s t m n e f i t  

considerations. These e\aluations, where pms ible, shmld include the 

ultimate cost t o  the consumer and the bases fmr the acananiic waluatim 

(e.g., discount rates and p d o d s ) .  
, : ;< >, #. . 

5. Ent=aim&nt &d. the @id heating of ftk tmgmhms in the . 

plant cooliig system emwill resu l t  in bbJ,ogicsI >damage. 51r present 

design c r i t e r i a  f m  thc Seqt:qah intake s21nzc"tm (velacity of 2.2 ft/sec) 

and temperature rise across the ccmdmser (29.50f) me g m z s t ~ ~  than 

normally employed on other plants-of similar design. tBe mcagnize. 
. havever, that  flle condenser design kllnvs TVA So d c p t  11W5z~w.te tooling 

systems should this  prm- necessary . 
6. The radioactive ef Eluen t  cmitml syst& wem mv5mm.d in detai l ,  

and several a m ~ e d b l e  sys.:em i n p r m ~ ~ t s  or additiaxs were mttd:  

a) the off-gas holdup capacity r a s  exoended e r n  45 to 60 days, b3 the 

steam generator blnJaosm trcatnent system was added, and c) a charcoal 

f i l t c r  was added t o  the mclwnical vzcum plnrp exhaust. A ccnonitmnt 

to  fully u t i l izc  the design c q a b l l i t y  . of these system to minimize 

effluent relcascs sllould also be made. 



In considrring sitc charactcristics, EP.1 ezralu$tccl thc jinpact of tllc 

prol~osod plant on a i r ,  v:ster, radiological,, solid ~ ~ a s t c ,  nncl noise j>ollution. 

Altcnlativc s i t e s  \<ere considered by TVA and it was concluded t l m t  thc 

Scquo)*ah s i t c  ''was thc nost advant;l~eous for  this pro jcct  a t  th i s  t ine  ." 4.2 

The discussion i n  the statexznt docs not'fully support th i s  conclusion. 

Those 3 p o r t n n t  environintal  yarmretcrs w h i d i  led t o  tine choice of thc 

Seguoyah s i t c  should be presented i n  t h e  f inn1 s t a t n c n t  for  the chosen 

s i t e  and the alternative s i t e s .  Particular emphasis should be given t o  

population di stributions , cooling system, scismology , meteorology, geology, 

hydrology, and the radiological inr,)3ct of the plant on the surrounding area 

and the period of t h e  during vhich these studies were. conducted. These 

s i t e  parameters are l i s ted  as  llaving been evaluated i n  the process of 

selecting the Sequoyah si-tc; hawever., detai ls  as t o  rite vilriuus i=r.cis s.C 

importance of each are  lacking. 

I t  is stated @. 7-3) that  an analysis of a spray i r r igat ion canal 4,2 

system and a cooling lake would require extensive investigation of the 

site, location, so i l  conditions , and economic feasibi l i ty .  me site 2.6.9 

selection study should have included these factors in sufficient de ta i l  t o  

justiPy the selection 3f  a cooling system using a diffuser versus possib3.e 

alternative cooling methods. 

The water intake 0:: the Savannah Uti l i ty  Distr ic t  is currently 1.2.6(3) 

located 2,000 f cot dow~strnam from tlle proposcd Sequoyah diffuser locatirn 

and near t11c surface of the reservoir. TVA has indicated an intention 

to  relocate the Savanna11 Ut i l i ty  District water intake upstroarn f r m  

the discllarge diffusers; hmever, thc plans t o  novc this intake arc 

not mentioned .in Table 8, Becausc of the importa~cc of reducing 



I 

pop*.~l o t  ion d ~ c s  r;l~nevcr possil~lc , it is strong1 y rcro!~ci~ct~dcd that c j  tbcl- 
! 

the di rfuser design or tltc Sa\*annd~ Uti l i ty  District water int:ikc l.oa~tiori 

be modified so that t h i s  c r i t i c a l  pntlway of poplat ion dose f r m ~  radio- 

active liquid cff luents \:ill bc e l  hinatcd.  'N\ should makc n comitx~cnt 

. t o  rc;nedy this situation before the operation of Unit 1, and t1Gs comnit- 

ment sllould be confirmed with the Swannah Ut i l i ty  District or with the 

AEC as a license rccyuircnmt vhich sllould be included i n  the f i n a l  

enviro~mental s t a t  ment . 
TVA should also include dose cstimates for  both th6 present and 

Appendix H 
newly chosen water intake location. The water diffusion calculations 

should be presented with mpllasis on slug and routine liquid discharges 

under low flow and average flow conditions. The population using the 

smtcr intzke alcng w i t 8  the average h-ater consmption per day should 

also be presented. If there is any possibil i ty that  a slug release nay 

reach the intake, the Savanrah Ut i l i ty  Distr ic t  should hve sufficient 

storage capacity to  allow temporary shut dam of the intake unt i l  the 

slug has passed. 

The Sequoyah hbclear Plant is located within the Chattanooga A i r  1i2.5 

Quality Control Region. Prolonged periods of poor dispersio~.  occur in 

this area because of a l ight  average wind speed, topographically ccnf i ~ e d  
Appendix H 

flow and frequent imrers ion conditions . The clirratologicnl appraisal 

1~ the $1:~ !;35 5 ~ 2 ~  dc1,"lc~ed f m ! n  mctearological data collected a t  

stations within approximately 75 miles; however, i t  is not apparent fron 

the statement that  an on-site meteorological progran has becn put into 

operation by TI44 t o  verify that  conditions a t  tllc s i t e  are  not s ignif icvl t ly  

diffcrent from those in the general area. 



prcscllt 1 y cc.nt.rol lcd ly p2:B i n s  ci:cr:lt ja;s cl the ifaltr PJr Ikua (upstrc;ln) 

;ud i l ; i ~ ~ . n u g n  IIUI  sire:.^;:.) , j t nppcsrs tlmt stc:lcl~ s t 3 . t ~  c o d i t  i ons 

arc scldoz~ ilchicvcd 2nd that  pcriods of low or no flow pro5ably mist 

irequc~ltly :ud are of umying dunt ion .  The infonnztion on the frcqua~cy 
2.6.3 

and dilratlur of these 10;i or nc f l c ~  occurrcnccs should hc prcsentccl so 

the thermal cond i t io~~s  and biol clgi cal  ef f cct  s of Sequoyah cfischarpcs under 

thesc anticipated operational c0nditior.s can be assessed. Thc lai flat 

rates  for the Tennessee River a t  the Sequoyah s i te  should also be presented 
1.2.6(2) 

for both a 10-year a ~ d  20-year 2~erzge. 



ILt-nsivc pru2i.lra of tlic si t e  wj.11 occ;a duri.un constnr  t ion. 91csc 

opa-:dons, i n  ccnjtinction h i i l l  the i l ~ n v y  rainfal ls  of the iireo, could 

wiisc o nmbcr of cn~ircn:z:~ral probl ens. Large quantities of s o i l  
2.7.4 

particles itould kc disturbed and i f  ailou;cd t o  rcnch the r e scnv i r ,  

could a&:erscl y cf2ect water cpali ty and/or d a i g c  aquatic orgnisn-is. The 

effects of silt CM be far-laeaching since t h i s  m t c r i a 1  might be resuspc~dCd 

by r iver  t ra f f ic .  

In addition t o  the no~iixil on-land g l m t  constnictian; s igni f iwnt  
2.7.4 

constructionadjzceilt t o  or i n  the Tennessee Rivcr w i l l  be required o r  is 

- undci~,~ay for  1) the intal;c sBLmir wall and dikcs , 2) the intake chamel, 

3) the discharge canal and pond, 41 the yard drainege pond, 5) the subxcrged 

d ~ , ,  5: tho  fill z e c t i c ~  wrl diffuser pipes, 7) the relocation of the 

supply intake for  the S g a ~ a h  Ut i l i ty  Distr ic t  , and 8) the grading 

adjacent t o  the river.  Particular attention is n9cessary i n  constructiul 

areas near shore or  adjacent to  streans on transnissicm line rights-of- 2.2.4 

way where adequate safeguards t o  protect acpatic organisms and substrates 

and water quality should be institute$. Items 1,3,4,5,6, wd 7 will 

be accmplishcd primarily within the reservoir there suspended and dissolved 
- 

solids could came adverse effects and rsherc existing substrate damage 

would be maxiris:n. Nwrous construction tcd-niqucs are  available, and 

-----a- -!-.l- --.+h ye ch.~xxz 3r? k r t i ~ i ? . ~  t o  re&.xa s i l t a t ion  and Lilt3 k ~ t  p r c r ~ L i i u u r r  .#aY -.Okr. -.-- 
other adverse effects t o  the absolute ninimm. Construction of items 2 

and 3 is presently being accomplisl~ed by dritglinc op3rations behind a 2.7.4 

plugs. which w i l l  bc removed la ter .  During revnl of these plugs, measures 

t o  minlnizc s i l t a t ion  effccts should bc i t s t i tu tcd .  Although ' IYX has 

indicated a co~mitmcnt to  use construction procedums that  w i l l  minimize 

cnvirooncntnl dm2p, reicrcnce to  these procc&lics should bc i :~dc.  



'fi~c po tc~~t i ; i l  for da! i~ l i s~  i~qi::ti~ o~-g:tt~is~;t~ : I I I L I  S L I ~ S ~ ~ ~ I ~ C S  by ~ V I T ! : : I X I I C  

removal or sil1.ation z ~ d  for  procluci!~:; tu~dcsirublc ef fccts 021 w t c r  c i ~ ; : ~ l i  ry 

sudr 3s turbidj ty ElnJ Jisso1i.c.d solirls ilicrcases is of great conccnl. I hwvcr, 

inadequate inf~mnrdtion i s  prcscnted i n  the state~cn~ m m e a s ~ i ~ ~ s  proposcd for 

minini zing thesc cf Cects . Addi.tion;ll dc'tail s on coastruction tcchiq~!cs and 
2.7.4 

protcctivc Ineasurcs propsed (seeding, sprigging, sodding, diapers, e t c  .) 

and p~ssible alteration in PI-ocedures hot11 during and a f t e r  construction, t o  

minhize or mitigate possible envirom!cntal dimage, should be prcscnted. 

hrthennare, there is no e ~ ~ l z i n a t i o n  of r\tl~cre and.how dredgiqg spoils w i l l  be 

disposed. This could constitute a sewre  short-tern pollution problem i f  not 
* *  

properly performed. Again, a brief summary of protection measures planned for 

use during the constwction phase should be included. 
2.6.2 

TVA proposed t o  place two diffuser sections on a 12-foot f i l l  lzllich will 

cover 8n area o f  a~proximately 130 feet  wide by 700 fee t  long in tile existing 

900-foot r iver charmcl. In addition, an u n 6 e m e r  dun t o  rk5thi.n 2 1  f ee t  of 

the normal minkun pool elevation is proposed about 250 fee t  upsti-em from the 

diffusers. This dam will covcr an area approximately 150 f e e t  wide by 950 feet 

long across the channel (p. 5-126). Figure 13, however, notes that sideslopes 

are anly 1.75 t o  1 which ~'ould require a width of less than 120 feet .  This 

discrepancy should be clar i f ied since slopes on the order of 3 t o  1 are' 
2.7.3 

normally cons idcrcd necessary , depending on the materials involved. Infolma- 

tion on f i l l  material, proposed constructio~l techniques, and possible alterna- 

tive ccns t ~ ~ r t i o n  x:%cds t:hi cb roll1 d he ~ised t o  reduce env i romnta l  daxzge 
2.6.2 

should be included. The reason for  use of thz 12-foot f i l l  fo r  the diffuser 

pipes as well as alternative nethods for  su~port ing the diffusers sllould be 

discussed and evaluated. Possi.ble adverse effects resul t i n s  from s i l t a t ion  

of organic mtter bchind these bclrricss should bc discussed. 2.9.4 



P1a:ls far dis:rcsing o l th:: s j i i d  -::::stc gol:cratil.J by 1:ulrl clcara~,cc 2.705 

and ccji;stmctioi~ 3s v;elJ. 8s tllc: refwe frc;.~ Llj~cit 2,009 co~~s tn ic t ion  2.7.6 

and disposal of nm-radionctiw solid ~;zs tcs .  This p l a l  sl~c~~lcl c ~ . p l y  1r.i th  
2.9.4 

e x i s t i n g  or  propcsed a i r  pc l lu t im a d  solid waste nilcs a d  rcgdations. 

If any c o : i s t ~ t t i o n  and ciearing wstes are t o  be deposited at a*ay c i t y  

the State sol id  t.-at:c proera! throcgh established procedures. ' IE disposal 2.7.5 

is not in accordance 1~3th these procedures, adverse enviror~nental effects 

can be expected t~ resuzt. 

Since some portions of the Chattanooga A i r  Quality Control Region do 

not meet national ambient a i r  standards f o r  particulates and oxides of 

nitrogen, it is essential  that adequate c o n t r o l m t b d s  be inyllomented . 

c a t r o l l i n g  and ni~zhnizing enissions from c d w t i o t l ,  the concrete mixing 

plant,  and the conr tnr t ion  equipnent should be discussed relatitie t o  

maintenance of air quality standards. Emissions from the s i t e  concrete 

mixing plant should be kept t o  a minimum by u t i l iza t ion  of available control 
2.2.3 

techniques and equipment, end zn alternative method fo r  disposal of land 

cleared and construction debris should be developed for  both t l ~ :  plant and 
2.7.5 

translnission l ine  constructions. For exaqle ,  \eg,etation, which might be 

incinerated, could be mulched and where zppropriate, returned t o  the site. 

In order t o  minimize environizntal problcins caussd by s o i l  erosion, f ina l  
2.7.4 

landsca~ing act ivi t ies  should bc undcrtakell as soon as practicable rather 

than after a l l  construction is completed. 



spccif ic ir~LColaation concenli ng ncrisc rl\zti.!:~ent pr~cc~lui-cs t.0 1 3 2  used 

during l?~nd clearin;, nnd &ring constn!ctlcn phases including lloise 

generation of construction ecpipnent 



2 .l 
Transporeat ion of Xu21 ts 311d frail a rcnctor' h c i l i t y  w i l l  be ~valu;~tc~? 

. . 
i n  the cns i ro :~~~nZnl  stntu!5cnt prcpercd by the MC. It is sugrested 

that 'A*A follow the sale practice. Tne statexcnt notes that  abmt 1773 
2.1.2(2) 

truck shi;n~ents per ycnr nay bc required t o  dclivcr fuel assenblies and 

remove spent fuel and radioactive solid xastes froin the SCquoyaT~ Mtclear 

Plant. TJle pstc~:tir l  for  spil l ing or d q i n g  of these products in %ransit 

betv:ccn the fuel fabrication plant w d  Secpoyal~ and the fuel reprocesshg 

plant, \<ere not sufficiently discussed in the draf t  environxental statement. 
2.1.1(2) 

The probabilities of accidants sad the consequences of these accidents 

should be evaluated i n  tenns of the effects on the envirom~ent. Specifi- 
, 2*1*1(1) 

cally, the provisions f o r  safeguarding tk fuel in t ransi t ,  the routes 2.1.2(1) 

that  w i l l  be used ~n trmsporilng these iuels  t c  avold populated areas, 

and the hack-up ~i~ethods for reclaiming and r e c a p r i n g  accidental 

radioactive ' spi l ls  should be detailed. 



I!adic,lctivo C:'scC':is 1I;lst.c : ' I 'L~z~ ' :c ; \~  --- -- 7.- 

I n  ordcr t o  rcJ:~:c gr~sco:!!; diztilargcs to thc 1o:ccst practj.c:d>lc 2,4~(4) 

l e w l ,  the  ~ z s c c ~  110.ldi1p tjlw fo r  tF,c decay OF radioactive gascs has 

been incrm-sccl f roin 45 days t o  00 Jays. Tl~c data prcseiltcd indicate 

that  th i s  additional 1; day gasen:& holciq upr i l l  r c d ~ ~ c e  133~t2 discharges 

by *box 90 pclrcfit 311d 13'xe disc?iargcs by about 60 p2rccnt cnd thst the 

gaseous effluent w i l l  bc reduced t o  essentially 85Kr . This e$u%pncnt, 

which is estimated t o  cost $100,300, is cspccted t o  be i n  service. at  

the s t a r t  up of 61it 1. Ire camsnd 1I7A f o r  ec~ending the gaseous holdup 

capacity a?d are hopeill1 that  they w i l l  fu l ly  u t i l i z e  it and c a m i t  t o  

do so in  the operating specifications t o  be prepared for  the fac i l i ty .  

The ~ o m n i . ~ z n t  t o  use the f u l l  capacity should bc included i n  thz f inz l  

la t ion doses \could be t o  correlate periodic, controlled relewes w i t h  

good meteorologicai dispersion cozditions. 

Charcoal f i l t c r s  are t o  be. installed i n  the condenser off-gas l ine  2,4.1(4) 

which will provide a significant iprovement in  the effluent control 

system for  the plant by removing ioding . A cornmibent should be made to  

u t i l i ze  this f i l t e r  on a routine basis whenever there is a priinary t o  

secondary leak. This should also be reflected the f ina l  environmental 

statement. An estimate of the DF (decontaminati8:n factor) f o r  the 

estimated tcmperatuje aid moistme co;lditions at: the charcoal f i l t e r  

location would be Ilelpful . 
Tile auxiliary bclilding gas treatment systcr (ABmS) \ s i l l  provide 

for charcoal adsorption and f i l t r a t ion  ef f lucnts the auxiliary 

building . T f s  levels of radioactivity \$?hidl de termine wl~cn th is  systcm 



is util . ized shculd I)t, syccif ic! sincc 1.t i t ;  i ~ d i c s t c d  t h s t  thjt; troat;r.e!at 

sys tm ;.s nori:iaily b)'p:i~~Cc!. 'Ihc possibj.litics of co~lncctir,g tl~c 
2.3 

~ ~ ~ : t t l i l : ! i l ~ ' ~ l t  pwgc cx l~ i~~ i s t  i n m  thl: .U;Gl'S, v':~.ich co:11J bc a hrrt!tclp . . 

posi t i v c  inil?rol~cnen t by :fir; king bctter usc of thc cxi:;tj ix S~stci:?, shoald 
2,4.1(4) 

be considcrccl. Also, cff  iucnt rcleases due t o  ccntain:lcilt p:iiaiins 

should bc cvaluatcd aild a ccx:.itt:.:crlt should be s~rtdc t o  u t i l i z e  the 

planned eon t;ii~~;;'.ci~t i : ~ ~ x i l  izr)' chz~coal  and tEP2. f i l t e r s  t o  minLqize 

releases of iodincs and particulates t o  the environmmt. 

Radic?actj.se Liqcicl Kastc Trcadtlrlent 

Thc r a d i ~ a t t i v c  liquid wsste treatment s y s t n  w i l l  he used t a  t ra t  

miscellaneous tri t im-containiw waste by evaporation. bliscellalectls 

waste by f i l t r a t ion ,  detergent-containing ~ m s t e ,  spent fuel shipping 2.4 .l(l) 

cask decontaqination waste, and othcr miscelf aneous wastes w i l l  be treated 

by f i l t ra t ion .  

Consideration s'n3uld be given t o  providing organic waste treatment 

in addi t ioon to  f i l t r a t i o n  of detergent (equipment cleaning and decontani- 

nating, laltzdery, shov:er , hadt.;.ash, etc.) and m a n i a  wastes in the 

septic tank system or by providing ecpivalent scconda~--y treatnent. 2.4.1(2) 
3 

All t r i t i a t ed  water (defined as  W i n g  11 concentrations a t  leas t  

50% that of prirrary coolant) w i l i  be recyclecl t o  storage tanks for  

reuse in  the plant. If it is necessary t o  biccd t r i t i a t c d  ra t e r  fron 

the primary caolant, the t r i t i a t ed  coolant  ill be "drumcd" and, as 

necessary, shipped o f f s i t e  a s  low specific act ivi ty  liquid waste for  
2.4,1(1$ 

disposal a t  an AEC-approved disposal s i te .  I t  is d i f f i cu l t  to  just i fy  

the indicated dcf in i  tion of t r i t i a t cd  water . A cost/befief it analysis 

should bc presented relat ive to  yroviciing eraporation of the %on- 

trit iatcd" was t c  vqltui~cs cqccted.  



A det:~;l~. i l  di scuss iijn of t!i> tc p?.occrsi:1g cquipr!:nt v . 3 ~  not 
2.4.1 

presented i n  t l ~  d ra i t  cmri l-c,~:i;nt-l statci.:.mt. 'rhe statnr,mlt shoi~icl 

prcscnt t l~c potcnt i ; l l  c~ivi ro? l~ ! i to l  i r ~ n c t  ol' the fnc i l i ty  i~nd i l k 2  d-gree 

that  s11c11 vas1:e t rea  bn:?nt Sj7st~:ns xi1 1 redi:cc this  in;pact. Dcttiils 

regarding tllc \zsste trcat.wn1: systci!\ (coqol~cnts, capaci t i c s ,  co3pc:!cnt 
Table 2.4-4 

characteristics) s!lould bc presented with e~::!rhnsis on equipxicnt deccn- 

taminat ion fcc~:ors @Fs) for  irrdiviclual. radio~~ccl idcs  . This detailed 

inf ons t ion  is extrenei y ir:i;>ortant since it is reci~lred t o  detelmirie the 

estimatcd rzdioactivity discliarge~ i n  the liquid waste f r ~ n  the fac i l i ty .  

For exangle, an evaporator DF of l o6  is stated i n  the PSk?; ho:t7ever, EPA 

f i e ld  measure5;ents show that this DF may be over es t imted  by several 

orders of magni tcGe. The evaporator DF should be just i f ied by reference 

t o  available cjperating experience, especially since an overestimated nI: 
- will result i n  an underestimated l iquid  discharge level. lne liquid 

2.4.1(2) 
radmst.e activity estimates differed between t h ~  FS4R and the draf t  

environmental statement . TIiese discrepulcies shculd be resolved. I\%en 

the estimated liquid radviaste levels arc presented i n  the  f inz l  enviroll- 

mental statement, consideration should be given t o  the possible consequences 

of recycling t r i t i a t ed  waste. 



provj.dcd t o  t r ea t  contqiinatcd liquicl v:aste. 5 l w d o ~ n  monitors w i l l  be 

proviJ:d t o  dctcct leakage; I~c;..z\rer, the mount 05 radioactivity which 

may csczpe before the blc;:'c!0;:~1 l ine closcs is not indicated. TLrA should 

evaluate the  operational cost of using tJie blo?;d~i\~ treabnznt system 
Table 2.4-4 

anytir;:e there is primary to secondary 1caI:agc versus the enviro~xental  

benefit that would be obtaj ned i n  effluent level and population dose reductions. 

This evaluation should inclu3e consideration of a conde~~ser ~~ i l i c i l  c w l d  be 
2.4.1(6) 

employed i n  the blcl\*c!c;.tn l ine  t o  avoid the flashing of liquid b l o ~ d o ~ m  t o  

steam w i  th  111 t.i rcaTn re1 case to  .the ab;lasl311e1-e v ia  tlie f lash vent. 

The c r i t e r i a  Tor ut i l izat ion of the diarcoal f i l r c r s  which have 
2.4,1(4) 

been iris ta l lcd in  the condenser off-gas l ine shcuid be piwvided whenever 

there is primary t o  secondary. leakage. Presentation of 'IIrA's malyses 

of the operational cost versus tliz population dose benefit of such 

procedul-es would also be helpful. 

The statement indicates tha t  during periods of operation with 

steam generator lcaks it w i l l  be necessary t o  discharge sme  secondary 

system tiater which w i l l  contain tritiun and that it is not practical  t o  2.4.1(6) 

of storage capacit); rcould be needed. The analysi.; which led t o  th i s  

conclusion should be presented, including dose estimates for  the discharged 

bloudo\m. The need fo r  such an evaluation is made especially important for .  



thc tl-i t i:iiil c c11zc~ t r~ t io11~  t . i ~ n t  \i j.l?. 1-2:;:llt fra11 t!12 revel i I?:: of 

Caution 1;111:it I:2 obsenccl in  thc i;aiiclli~t of a3.1 indr~ t r i r r l  ~c,%te 

and to  avoid sp i l l s ,  not only j.nta 2 m t c r  Lo* sudl as the CI~ick~na~lgc? 

Reservoir, but also a direct  s?ill into the tc l -restr ia l  e i ~ v i ~ - o ~ m n t  \ihzre 

them is the pcssibil i tyy: of pelrola'iion illto tllc ground water \t-hicll 

moves tcr.,iard the resenroir. 

Fuel o i l ,  lubz o i l ,  c l~rcxim, hydrazinc, acids, bzses, and other 

sol id  m.d liquid l~azardous nzterials xi11 be stored on s i t e  during 

constriiction ardjor operation of the plznt. Li t t le  infomzticn on 

methods of transport and stcrsge or  nl2zsurcs t o  assure complia.nce with 

Section 11 of the Federal Kater Pollution Cont~al Act, as acended, are 

provided. A yard drainage pond is proposed wiAh a low level discharge 
2-5-3 

pipe t o  assure that  any o i l  that  is accidenta:ly spil led and enters tile 

yard drainage system w i l l  not be discharged t o  the river. I t  is s tated 

that "safeguards against ecciclentnl release of a l l  chemicals w i l l  be - 
provided" (p. 5- 2 7). Details regcirding these "szif eguards" should be 

presented in  t1:e f inal  staterent. The possibi1it)l. of o i l  or filcl loss 

frm barges durir.g normal cperations is noted i : ~  the statement a d  
207.9 

SUG? In+es  " w i l l  qet t le  a lo r?~  the shoreline or on the b0te03 niaterials 

and organisms in  the dock area or do\\& t ream" (1). 5- 125) ; however, the 

magnitude of th i s  possibility is not presented. 

Storage and control methods and proposed procedures t o  prevent the 

contents of a n ~ t u r e d  tank, accidental lc&age or spillage of o i l  2.5.3 

o r  hazardous materials frcn reaching surface water coLlrses sllould be 

prcscntecl. Discussions shculd include an malysis  of the possibil i ty and 



occurrcr?czs ar:d tile resuitant  cf feet!: 01) ;t:~uatic a!l.l terrcs tri 31 ~ r g i : n i ~ f i ~ .  

The exact t ) ~ c  mJ dci;1-ec sf t rCn:a~nt  fcr d1c;nicnl xnstcs has not 

yet  b-cn detcmincd by 'IY.4; lim:evcr, the s t a  tcztcnt notcs "a1 1 cl~cn~icol 

wastcs w i l l  rcccive the I~ig!lest deg1-ec of trc3i;riknt that is teclx~iccl.ly 

feasible witl~in reasonable ecoi103ic 1il:lits." '1 drscripticn of tlw 

of the enviroro?ei~tel hipact of th i s  f a c i l i  c/. The prcccchires should 

include sedimentation oC ssupendecl solicls frm ti;c f i l t r a t ion  uni t  and 

othcr riaste strczn:s, Tlle use of chenicals for  cleaning the -condenser, 

infoz3nation on the essential  sezvice water system c o ~ l i n g  torer blo.r;dorm 

discllarge , rtith einpl~asis on p o t e n t i a  chenical arlditives an3 the t reat-  

While the statement considers the  in terac t im of both Scquoyah units, 

it f a i l s  t o  address possible themi l  interrelationships betmen S q ~ o 3 ~ J 1  

and other WA electr ic  stations. Presenting such interreIatim!zips 

is important t o  adequately assess the impact and cumulative effects of 

Sequvyah and otllcr plants on the enviro~mcnt . 
. 

rC 



Appendix I 
o I .  i j 1 c 1 , I ?  st;!t::P.t ind'cai r s  t ha t  t ! i ~  t ~ f i l l  :llll1113 1 ~ G P C  

prcparatiun of such n popul.atir:i dasc estii7ute is ccr.x!~cndzblc. The wlue 

of th2 estimate ~ o i l l d  be i:prs:rcd, ho~;mcr, if thc data  and ass.j:ptio:~s 

used in  tllcsc czlcu1.ations Kerc prcscntcd; thus, an ar~cilysis of the dose 

c s t k a t e s  could be n!zde. For cszq?le, an nntlual average di lut ion factor  

(X/Q) is not appropriate for es tk i~s t ing  the gaseous dose rate i f  thc 

gascous discharge occurs over z short t i r e  pcri,od. In t h i s  case a sh~rt  
- - .  term xic( \ ;ou~u UL' # I I V ~  CIl:>lS~;>,;l&. Fr:? f ha infnmntion presented, it 

coald not bc dct.rrr,lincd 1;herc an ann~tal average or a short t e r n  S/Q 1~2s 
Table 2.4-2 

mployed . For gaseous discharges , radionuclide activity estimates sllould 

include secolzdar; sourzes such as c o ~ r t a i m n t  plrging and the vent i la t ion 

building exhaust. . .  
2.4.4 

With respect t o  \cater patla;ays, the a b i l i t y  of plankton and benthic 

organisns t o  co1lccntrai:e certain rzdioisotopes and pass then further up 

the food chain slzot~ld 1)c discussed. This ~\tould a lso  apply t o  consideraticns 
Appendix H 

of heavy 111etal toxici ty eual:.xt ions. 



If  tllc plcnt \<ill not illtcricrc ~ i t h  nttair:::;cnt'of F-cd-.rzl a i r  

qualitj. standards, the stater:cnt. sl:culd so state; If therc is a'ly 

possibil i ty of c r c o t i ~ g  o 1-iolaiion oi i l i~sc sti:~Jark or  my 0 t h -  

2.585 
a?pl icilble a i r  1101 lution law or  regulation,. inclu.:I.il:g the "Ic~aincnt ax:d 

Substantial Endiz~ge~xent"-clause of the Clean Air Act, thc ail- pollution 

control ~ctl iods t h a t  t c i l I  be used should bc described. 

Thc t ransnission conilcctions t o  rfic: Scquuytlr.1 K~clca r  Plant st;i tcli- 
2.2.5 

yard w i l l  i n i t i a l ly  consist of t h e  500 1;V and se>:%n 161 kV transmission 

lines. A to ta l  of 1,360 acrcs of land are required fo r  rights-of-way 

for  nels lines. Pc~ierous a lv i ro~~xenta l  efcects and proposed procedures 

t o  minii~ize thcm arc presented (pages 3-118 through 3-122); horcever, no 

mcnt ioil i s  made of the potential envirom.c:ttaI hazards associated w i t h  

the prod~tction of ozone. !JI estimate of crzone cancentrations in  the 

vicinity of high \.oltage paler l ines and parer plants s b l d  be made 

along with an evaluation of the impact bunam and x~ildIife. 

The technical l i t e r n a r e :  since the l a t e  1950's contains mtlch in- 

formation on the effects of ozone on animal and I== tissue. Recent 

at  the University of Florida substantiates and. reinforces tllz similari ty 

of ozone danage ta that  of ionizing radiation in producing chmosc~e 

aberrations. Direct extens j on (considerable possible ermr) of this 

animal study to the htmm case ir,&irates that presently ~ M t t e d  

industrial ozone exposure l i m i t s  (up t o  Os.1 ppm or 4 ppm I~r/wcek in a 

40 hr. week) \+'auld be expected to resul t  i n  break frcqmnces that  are 

orders of map.itucl@ greater than those resulting frcn permitted radiation 

exposure. 



i\nalys;s of the potcntiill for coolicg tv.e::er i n d ~ t c d  fog c r  icing is 

based on cxtcnsivc ~'3scrvntio:ls of the  yl~~.:? fron i:l~ tokx?rs at ly~i's 

Paradise Plult. \\lilt only a quslitotivc arscssniJnt o i  thn potctltial far 

gro;iqd fop is given c1;it;i are prerenini h i  p-&iccrcd plusi2 lensths for  

16 coripass point dircctiors fcr \*ari~ss p~rccntagcs of timc. I t  sllould 

be noted, ho~;e\*er, that a plm,e irmt reach th? grou~d fo r  n fog t o  occur, 

as discusser1 on papcs 7-9 t o  7-11 for iaechsnical draFt tov:cl-s and 

pages 7- 16 t o  7- 17  for  naiurd. draf r tomrs. Ife concur that ,  i f  c o o l i ~ ~ s  

devices are required, naturcl draft  toxer's imuld bo prcierable fron the . %.-. . .. 

standpoint of l o m r  potential for  tower induced fcg and icing. I t  is 

also noted that natural d r d t  torccrs could be operated on a closed cycle 

system or in  conjunction tile pro2osed diffuser. 



2.4.3 
Su1-v~ j 1lan;u s:u::;>le t ~ ~ c s  licrc s1:ccifj ecl LI 'f::bl c 17, hnt:cvcr, 

Table 2.4-6 
food crops \<ere not jdtn:ificii. Si:lcc CTCijS i:iay b? a crit icil l  

pa tl:.;;a y for  exposure. 'run rndionucl ides di sckl rgcd irc:n tlic Scqunyah 

fac i l i ty ,  this  pntlxay shoilld be t~~s:dfored. lllcse food crcps rs'j b? 

incluJed liitllin the vegetation classi:'icntion, but th i s  is nct  clcar . 
A separatc category f o r  food croi>s sk~c!uld be added to  Tablc 1.7 along with 

the sarrqlc frequency m ~ 3  rieihod 05 nnalysis. 

Because the expccte-2 !ow discharge levels b i l l  not bc d e t e c t d  by 

the environacnta 1 sun~ei l lance program, accurate dose estimations v i i l l .  

depend on neas~ired dischcrye level s ard on- s i t c  meteorol.ogic~1 ar.d mter 

dispersion data. A l l  gases an3 licpids w i l l  be analyzed before being 

discllargcd ~ P C I  lii11 b e  r.oClnitm-ea w r m g  dlscnarge. ine rcporrea alscnar2-es 

sllould be based on sensitive measurcinents and sliwld lie on a radionuclide 

basis so- that dosc estixiations can be made. 
2.4.1(4) 

The sensit ivity of tho monitoring i n s t r u n t a t  ion is also extr~iitlely 

important in  detcrminf-ng the magnitude of inadvertent relcases . The E i m l  

- envirom.enta1 s tatcnent. should evaluate the amounts of 1 io,uid and 

gascous radicnct ivi ty  tllat could be released undetected, c. g . , auxiliary 

building exhaust, liquid waste monitoring, shield building vent gas 2.4 ~ ( 6 )  

rno~~itor, alcl st e s r  gen6~.ator b10~.~clc\~11. Tile e\raluation of the rndetccteil 

act ivi ty  releases shoulc considcr discharges under slow leak conditions 

which nay not actuate alarms. 

Whcthcr or not biological changes can be detected by monitoring 

progrvns is highly qucstionnbble. Eqcricncc has sho\tn that drastic '  

changes i n  t l ~  populxti011 structure , i n  the orclcr of 25 to  5C percent, 

arc rcq~lircrl ~ C I O ~ C  c.l~rrcnt ccnsus t ccl~niciucs can dctcc.t p~!>~ilulntion 

7C' 



r ;  i nl c in: j I :  1 ;ic:ccr o r  ti1311 gross chn~rgcs in 
2.5.6 

w i l l  not bc i;blc. to I;li:np:;1-c thc 11jo.lcgicnl cffccts of t h i s  pla1:t in 

relation io Jc tri!ncr? t a l  cl'fects clue to  othcr 'ictxkes of !cmicipal i t  i c s  , 
* 

pwcr pl:ints, and o t l ~ r  indastr  i es . 
. . 

In order to  prosido dcc~i:cntcti.on that- thcm,nl c r i t c r i a  of thc 
2.6.1 

Tcnncsscc ?;ator Q.13iity Standards ore not violntnl,  it  ill be necessary 

t o  provide con5 nuous n~ni tor in2 of r a t e r  t c ~ p e r s  t txc 3ori-11~ trcun of the 

diffuser i!li:<irg zcne a t  one or rare stations i n  Chickr;cu\;n Resor\.oir. 

Use of a muliidepth b ~ ~ o y  s:rsten ilicorporating t e l emt ry  for  tr.ulsmission 

t o  a shorc! bascd reccivi~ig s tat joq is recmcnded. 
. 1 .2 .6(2)(~)  

t. 0 1  3 . tilcit 4.1 --.- - - - C  ----.r y 2  E t 2  r. n lC*c+c  Lrr*.r..rron +l.n-.-l 
I L  i.3 ~ U ~ S L U L ~  L I ~ G L  t: li~ct: b? 3) I I + A ~ A ,  A b  w L ~ ' b C 3  ur k.N*uwr. c* .ur...u* 

1.2.8(1) 
disdlarges and heavy ~aeta ls  present i n  the Telu~essee River or disdiasgcd 

t o  the river as tlie result  of plant operations. - Inforiution on existing 

concentrations of heavy metalk in  the Tennessee River water and aquatic 

l i f e  were not prcsentcd in  the statement. Due t o  the high backgrowld 2- 5 .a 

levels present in  somc rctaches of thc Temesscc River, it is recmctldcd 

that  such infoimation be presented rrith an analysis of environmental L ~ a c t s .  



CQK,lS< :-:!-.-? !?:Is - . - . . . _ - -  - , 

llic p ~ c ~ ~ n t  d c s i ~  oi the cco~:denscr cacliog systez in:!)* i ipnr t  
. . i : i i  c c o l c ~ i c s l  cfsccts C:I Cn,ck:::a:~-t?ji~ I!zscrmir a: the in tQ:~,  

in  thc cc~~.'cnsfr, in t112 discllargc pond, 2113 in the l a h  p r ~ q c r .  Il~c 

sl;im;~zr \fall 13;ated in  t h ~  ki7tcIce sh~.:.?ld substantinlly rcdusc th3 

nunbcr of o r ~ m i m s  cntcrir,g the i11tS:e chm~el .  The Ions retention 

tb.5 provided '3). t h e  52-acre disihsrgc poxd lrill resi l t  in a3.l cntminrS - 

organins bzinp killed before they are discharged hsck to the resert70ir. 

P~rtllemore, the velocit ies in t ? ~ e  intake resenroir and arm ~nOer the 

skinricr wall arc such that  most plankton orgsnisns, as 1tc11 as the 

yoiing f i sh fly, u i l l  not be able to a-crcomc the current and escape 

f r o m  the int,ake. In additicn, the high l a t e r  velocity t k a t g h  the 

' - -  - --a.1 - - - - - - -2--  :,+-I-- -my- !,.i 1 7 1m1>3b1y r ~ s ~ l f -  in uylecessar)l 
V b L  L A b f l J .  r l l u .  r . 4 6  &..r--- --- - - - -  

kil l ing of null f isl~es. Apgarentiy, s t ~ ~ d i e s  h T c  not been aqdertaken 

to  determine the magnitu2~ of these e f fec t s  on the lake biota, but a 

gradual decrease in th p o p ~ l s t i o ~ ~  of some species is anticipated. 

The emrirom,ent a1 effects of the proposed circulating water intake 

system (moving screen a r c 3  2.2 f t /see v ~ l o c i i y )  should bc considcrcd and 
2.6.5(2) 

an evaluation of the sltcl-mte design p s s i b i l i t i e s  relat ive t o  ninldzing 

environmental impact skould be made. For e&le, 1) the tecl-ii~ical 

l i te ra ture  indicates tlrst lor iscntal  screens cause less Jamge t o  fish 

than vert ical ly  m o v i n g  s:reens ; 2) the quantities of material rmVd 

from ci ther  screen system should be docmented and means of disposal 

other tllm return to  the reservoir (lad fill, c ~ c . )  should be discussed; 



the pl nnx ("fl.u;~ dtirat i c : ~  IZII~T-CS") is noticca'bly absmt . This nffccts 

both cndnzc rhg  C J I ~  biclo;;ical mcI>-scs. The stnta!cnt cst i~stcs  t .h t  

with b t l i  units ol~aratlr:~, the cool irlg ~:3t:er intc?kc/disclizrge 1~6ll he 

ab i l t  8: of ~18a.n anrlwl f l w .  %rlmrcr, the perj-ads of intcrcst iire 

sp~ti i l j  ng t 5ncs (sprir.2) ,?nS -C;UT;,iner 1 as* flow psriod s . Fron the 1 imitod 

infomation cantained in  ths s tatai~cnt on t h i s  subject,  it appears 

tha t  with both units in o ~ z r a t i o n  thc Eecp~yd~  Plant  may use 255 or 

A questionable assumption is used througho'it m s t  of the report, 

namely that  there w i l l  be c q l e t c  mising wit11 the river flo~t*. Rit, 

it is stated in several plcces ti"t sane substantial p3rt of the 

flow, approsimntcly 2/9t11s of the cross-sectional area over the c h m s l ,  

w i l l  r.ot mix rapidly with the efflucnt and in many cases v i l l  occur 

underneath the :22atcd eff luent in  a s tmt i f i cd  situa::ian, It is 

an t i c ip ted  tl.2.: the llypolhmion in  this wn?cly strat if ied rcsenToir 

will  be substatt ially rcdcced ar par.iuGs or I ~ i i  PICX.  2.6.3 

Mrmtion is made that operation of t h i s  plant will Ili:ve t o  be 

curtailed or additional mtcr will lnve t o  bc released froln upstrc'm 

reservoirs a t  certain periods in ordcr t o  avoid scvcre c:CCccts frox the 

- tilerma1 discl~zrge. It is inport wt that miss iila infonxi t i on be provi2r.d 

on t l~c durnt.icn and frccytcncy dlcn flot\rs t l~ ro*~gk  tile roscrvoir will be 



Thc al. terns: i-1-2 cool 5 r : ~  z?ti!ods , wch as ccul i ;?,= tomr  s WY sus 

the plmt t cliscl~zrgc us jng $i Ytuscr pipss a x  ice1 1. 1vrcsa:tcd. tktv:e~~er, 

the disci~esion is doiicicnt rclntivc t o  other nltcl-nstc m~arls. -. of . 

controiling or  i ~ i ~ 1 5 ! i i z i n p  t!:~ effects of m s t c  i ~cz i  on the linl~c. C ~ s t /  
2.6.9 

benefit analyses slimld be presented for: 1) use of spay na6u3:ules in 

the disci~arge pnld crzbincd 1;ith the 7rrqpssed diE%ser syst n or coolillg 

towers, 2) a direct  pipeline to  t h e  diffuser pipes eliilinatii~g the 2 . 6 . W )  

Jischnrge pond, 3) operation of diff i~scrs  axil tbe coel5ng totccrs for t he  

. essc~l t ia l  service ~ n t E ; r  5ystcn in the co~bined nlode, and 4) msilificntion 

of tne IntEKe and condenser ccoix?g systenl t o  2ro;'ide :i mall bllfrcasa 

in temperature across the c o d ~ n s e r .  Details of the increasci cost t o .  

the c o n m e r  cf the proposed s y s t n s  io r  all the al te rmt ives  should 

be included in  thc f ina l  s ta tcmnt .  Also, the discu;sion should bc 
I 

expanded rc la t  ive to  the f ollo~~?ing envircnzental considerat ions : 2 .6 .5 (5 )  

1) elimination of the biologically profit~cti\re area inclucled i n  the 

discharge pond, and 2) tile e~nriromental and operat icnnl consi6erat i o ~ s  

associated r i t l i  variogs concentrations of ccoling tov.e:- blcv.rlor~n 

(e.g., higlier *~:~lmc, lower conca~tration, nnre f r c q u n t  blmdoon 2.5.1 

as opposed to  snl l lor  -~olirme, highcr col~centration, less frcqucmt 

' blowdown) . 
'Ihc environ~csltal s tatc~r~cnt docs address sme wntcr quality c f f c c t  

I 
of the llcatcd hater dischargcd t o  the r c s e i ~ o i r ;  l~ot ;~vcr ,  due t o  the 



heat to1 ;~::?t orgm~iw~s. Tkc cc!~:?~inc:! cf fccts of loxzr dissolved okygeil 

capaci ty n11~l incxasecl respi:.3.tion will bc most scvcrc in thc . . cal"ly 
\ 

morningj just bzforc suvli-iss x k n  the diilm.?: n.0. s3g is c r i t i ca l .  

Plant design fearurcs 5urtl:zr ccq3ound tiizse problcns. 

High intake velocit ies smep in p lc~k ton  and thcn ex;rase t h n  t o  

a thcnaal shock of 29. S°F. :.bsi: of the plu3;ton w i l l  be kil led a id  tzill 

add t o  the organic 1-cad dc\tnstrcan. Kith c r i t i c a l  D.O. sag in mind, 

facul t a t i w  aerobic m d  possible ; mael-~bic conditions could resul t  . 

implications of wit!dra~cai and return of .cooling water and sl~vdld also 

include o r  expwd c!iscussion of such to?ics a s  temperature effects  on: . 

2.6.5(2) 
1) reaeration ra tc ,  2) increased netabbolim and respiration rates ,  

3) increase in ultiiinte BOD, 4) increased euaporatiort , 5) sh i f t s  in 2.6.5(3) 
t 

populatioi?~ and diversit ies,  6) predation, 7) feeding an& grortth rates ,  

8) reproduction, 9) parasitism and disease, 10) synergim ~ d t h  toxic 

substances . 
1.2.6(2)(~)  

There a;:pea-• t o  be ar.cmlics in  thc stzted naturnlly occurring lake 

from 4 1 . 7 ~ ~  to ~ 1 . 9 ~ ~ .  In tile c k p t c r  on 'B'ological Tin~nct, the statement 

indicates that surface temperatures of 8S°F arc com,mly reached. There 
Appendix M 

is no clcar indication just \,hat temperature rise ~ o u l d  be expected 

during opcrntjon of tilc ~ ~ C ~ I O S C ~  plant. Pig-yrc 16 sllows that t l ~ c  hc3t 

~ d g c  n ~ \ ~ c s  upstrc:un above ill2 plant intokc area during low flori conditioxls 



This mtltls 

slirt~ld i;ic:-c::sc I - :  in' i,!:cr of clays t!ut t i c  te?pcr:~turc c r i t e r i a  ~ : ~ l d  

be eo;.~;Jcd or cr?:rcoi?cd for th i s  portion of thc resel~~oir.  

On tliz k s i s  cf t ! ~  aLIs,-c, tlie s tatencnt sl.muld nzn-e tfiiroug'nly 
2.6.4 

discuss tl!=1ms1 effects Z I ? ~  should de1incni:e h e t ~ i e c ~  direct  thclnal 

effects n ~ d  the ph)-sical caldi tims that  arc inf lucnccd by tm-ycrattire 2.6.7 

and c;!n r c s i l t  i n  Liologicnl daxrLge. Also, tei~peraturc patterns in  the 
Appendix M 

upper reach-s of Eiiclizj 2ek Pssenyoir r c n ~ l t i n g  from the  discln~*pes of 

heated rdatcr at Sc-cr.~rysh shoitlc? bc qumtii ied so that  effects on the 

do:snstrcc:r, f is?l:r?; cn!: be ailequatcly assessed, 2.6.4 

Tc~apcrztt~re d3t.n for the ppericd 1943 through 1943 have been 1.2.6(2)(c) 

s u m r i z e d  in  Table 1 4 .  Ho~~revcr, similar treatmnlt of thehe 19G6 through 

1970 tcnperature data from Chick~zuuga Dam ~ ~ u l d  provide claw on the 
I 

more recent themzl. coi~di t ions  j.n the reservoir. 

The diffuser design 2nd t thcral  mixing patterns are analyzed on 

the basis. of e ~ i e l l c n t  modeling studies conducted for  thc Brmms Ferry  

si t c  . Holver , the Sequoyah sta tcmcnt- docs r.oi inzicaie the manner in 
Appendix M 

which the dxta fc~r the ho\,q~s Perry nlodel has been extrapolated to  the 

Scquoyah s i t e .  Iliscussions of thermal patterns, reservoir thermal 

behavior, and associated cnviromntnl  cf fects presented in  the. stater~cnt 

a rc  nencrallv bnscd on steady- s ta tc  pllysical modeling clcvclopcd for tllc 

Brow~s Pcr1-y Plant. In addition to  the probl n ~ s  associated r i i  t l l  trms ient 

and low or no flow co!ld i t ions, diff  crcnccs i n  physical am.ongc~r.c"n t 



of f;ici / j ti t*s ( j  ix I:;.! i ;I:. t ? , ~  ~ t i ~ s t  tS:*,;::! ::II!I:.;:T!:c~ c:,,!*I :#;1:1 ; I !  ::c i I!C OF i It:* 

Ji1fi;sc-1. 011 a ri]  1 sczt jo;: :!t 2.'i.:;:.*:!..:i!j xi  11 ca~!sc Ji sc:~c?!)~i:cjcs i n  1):'- 

dicl ia?ns. Ss::\c !!:c:lti~il i s ;:i.;c!c ~f i!!!::lif q.tj.;fc ~ 3 ~ i  .?ti oil i l l  tC'!l;;>Cl';lt! Il'Pf 

pred j cted, 1 . t  ] i t t lo  j l l f L ? : ~ ~ f i 0 ; i  CJI q i i : l l t i t : l t j ~ ~  t l i  f fcrcncrs j s prcsr;;l'c:l. 

Additional ~!?~ysic:~l.  ~laclc'linfi \,o.~l d bc dcsi rr~!\lc usins ;)ro;~uscd structurr? s 

i n  tile river to  r.iar.,> ilcccr?tcly prcdi.ct tc.:tpcrature patterns and m i s i r . $  

zoncs 10lici1 \<j . l l  e s i s t  a t  Se;;uoys!~. 

Our indcpcr~dcnt malys;.s prcdizts t h a t  with suCfi.cie!~t flow to col-e 

thc hcatcd water atmy fro:; the diffuser conplete nkiixlg t t r i i l  tzkc place 

i n  a shart cli.staricc (less than 100 feet) fro!n thc difhiscr. At s t agnx t  

or lo.,.: flows, th i s  wsl.1 not b2 acto~plishecl. 'Ifith tl;c average s m c r  

f l o ~ s  of 27,000 cfs, d ~ c  mixed tenpraturc w o ~ ~ l d  bc 4 - 5 O ~  abeve anbient; 

-. 
I ~ .  i r I :  1 -  i t e  : I : .  F~~rt!~~nr,nrc..; i t is 

important to  note t!lat \cllen the m i ~ c d  temperature is close t o  the 

equilibrium temperature, heat dj ssipat ion frm the plme t o  the atrilosphere 

bebccen the s i te  and Chickznauga Ilarn @bout 1 2  miles) w i l l  be mininal, 

and t he  heated ;<ec!gc w i l l  extend to  the dm. 

The statcment contains two additional itcilis of data that  are of 2.6.4 

concern froin the stalldpoiilt cf enViro~xiental. impact. F i rs t ,  on the basis 

of historic f lovs and tenpcrature, a SOF r ise  rnuld be cxceeded 

a signif icanl- ;)c:?.-centagc or the t h e ,  cven if the h a t  :d clisch~argc were 

completely m i s c : j  v irh  the iui,.ai T i ~ c  ef ::is rcsc~~ycir. P c c c ! ~ ~ ,  th? 2*6*1 

statement-. postulates that  no more than 75 perccrlt of the cross-sec t io~~al  

arca would bc uoffcctcd; t h i s  seems excessive dlcn viewed against the 

National Teclm j cal ;dv isor). Conni t t c c  t o  tilc Secretary of the Interior 

on Wittcr Quality (XI'IC) rccomrcndation of 25 pcrccnt. 



?rc!:(*lit I: T.-, rt $,;. 1 j;,, . ; t ~  I .  ;;-,i-3t;t-i{ t?lp;*~y! i cr i tcr i  1 !it? 

. . .., 
. I  i I , ; 1 s 1 1 .  'li;c dcsi q:l 

I . . 
t l l cy j  1 c : - : :  ; . 1 : : I  c t!!? o?. l.",l:iil 

* ~ a i , i ~ ~ ~ s r : *  si:*nt.l:ads of 9 . 1 :  :I t c n ; - e r a t t ~ ~ . ~ ~  r j .5~ 0: 10'1: 

over nstural tc;.;?.?r+tures ri?~ich licr:: c::cc;ite:l E r r 1  C j i ~ c ~ n l  by Ci?I 

prcii.c.:~r,::or apcii~ricr. Accordj 1151 y , na ceoling is  prwiGcd, and the 

hcatc.? cci:jq!ls~~ i s  t o  bc dischargcd directly to  C!~i~k;.i~ii.t$~ 

Rescnoi:. tllro:gl~ tithe propostd Ziif~iser systai!, il,d~icll i.s designc3 to 

provide r ~ p i d  ~ii>:illg cf heated condenser i n  tllc reserzoir . 
I t  is nnticipr,ted tha t  Tcm!essec lri 11 propose t!~crr.lal critcri.a of 

30.5'~ (36.   OF) r.nd 3% f 5.4'~) n7zi:i-m r i s e  above naturally occur r i~~g  

tcmpc~.aturcs \;i~icli arc expected to  be acceptable by EPA. Mscd 011 data 

nrcsri~; pci i n  tlic statcncnt (;;i?~e~; S-22 ti.,~-mgil 5-24, TaI~ie i5 : t~ tJ  Fj-gur cs 

20 and ZI), sigrificafit periods of violatj.cn of thcscse c r i t e r i a  d.11 exis t  

without S U ~ J ) ~ . C Z I C I I ~ ~ ~  13eans of cooling even when c q i e  t .2 nixi.ng the 

t o t a l  r ivcr flow is assdned (zn unlikely si tuation &ring part  of the 
2.6.4 

year). A major prouisio~l of thc Tennessee :irater Quality Stmclards is 

tha t  the s tsxdards must be net a t  "insta~~tancous mininilan Elov:" on 

rcgulatcd stream ; th-rcforc, vio!otions undoubtedly would occur i n  a 

sj  gnif icantly l i l i * ~ ~  number of d y s  rilien instantaneous Z1.m a t  the s i t e  

is lo\(. If corplcte mixing docs not occ~ir, the f r q u e n g  of violation 

of thc abovc cri.tcria as \ell as the 93"~ mzsirr,um end 19% r i s c  c r i re r ia  

would bc grcater than estimated. If thc c r i t e r i a  of 86.9'~ maxi~mn and 

5.   OF r i s e  is approved, tile f ac i l i ty  is cxqmctcd to  have consiclcrable 

dif l icul ty  cniplying rqithout auxiliary cooling. 



In r ~ . < c r ~ ~ i i  :(.: tij J ,!'it' :; 1-cc ;! .:iie:iJ:!t i ~ : i  Ior tI!~:>ti:i 1 1 ii3 i tS i t ; * ; ~ l  ii::.b 1 c 

t o  t l ic  i.:.::?ch ~ ! I L .  '!'c-Ix:~~FcL~ ?.it:z:- * q : j  t ; i i ;~  t11c St;~t.c 03 i',l:;b;i:!?i!, 'lqt.>t 

S ~ C  ~ C S  It. . . i t  ;!;is b o ~ c ~ ~  ri:;\,;:.tr.d jriro::;::1?1y that  Ei:.! is no:< (.Cici?tc:il~::r 

1971) rc;u!~sidc.rin;.; th2 SC:"? :::,;~IGLLC:~~ recc~i,:cn:?c~ i l t  t!;e ;.pi l 19?1 

C c f i r ~ : . ~ , i ~ ~ .  . ." [1-"1:e 5-8) . E!'.l I b g i ~ i l  nr is not c?~;src cf ary SS\:CI~ 

bc adoptcd. 

I t  is stated t l i ~ t t  "t:ier--.- ...al. limits \\*ill. be r,ict by e i ther :  1) rcpt1:iting 

streaxif l o ~ s  z t  the Scquoyd~ si te,  2) decrersing pmcr  lei-cl, o r  3) a 

conbillaticn cf bath." If strcrdrt.flo~~? rcjrulation is used, v i r tu2 l ly  

conti~iuotrs disc!lcrjc~ frmi tile L'atts Ihr and Chickarauga l~).droclcctrir, 

plants v : i l l  be required becausc tanperatarc c r i t c r i a  v:o'~ld have t o  be 2.6.4 

pat 2: 3j.1 ;WCC.%..+.'"".-- 1- - - - -  - ' 
r a * a  r u ~ r  rrrlrcv- Aruna. 111~s \cwui(i, i n  effcc'z, r m u i r c  the oner- 

a t jon of these y1:aits t o  be changcd basically fron a peaking t o  a basc- 

load t y - c  operation rdiich is undesirable f ro:n an econu?~ic s t z ~ d p o i n t  . 2-6.7 

Power level rsduction is also  uridesirable ciuring ycriods of his11 den1.1a.J 

which arc l ikely  t o  occur during periods of low natural  streamflm. 
I 
1 

Both of these techniques appear unlikely for  application in a r ca l  s i t a t i o n  

since pm'k pacer dcmai;ds froa a i r  conditioning usually coincide ~ i t h  

 lo^ Elox pcriods and low rcscmoir  vol~onc periods. S i ~ c e  .Sequoyah \t.oulcl 

be a bnsc-load s tc t ion and peak pmcr daa3fiJ.s t l~rougho.~t  the Flil connected 

poxr  poul are likely iu coincide, potter system opcrtltors'would 2.6.1 

probably be rclactant  t o  cutback the Sequoyah operation. This assumption 

is reinforced bj thc current concern over pmer  "blackouts" 

or "bro~mouts" v:l:11icli a rc  a r p n c n t s  against flow a~lgnzntat ion 



tlw t oal y thc lower 1l;ii i of the! C!i icLa:nup 2?se:"ioir 13s significsnt 

S ~ I M I ~ I I ~  a1~c35 for i q o r  tnnt orgazis7;:s, espccial.ly i i s l ~ e s ,  because the 

u p p r  half of t h e  rcjcrvoir lac13 tlic s h n 1 . l ~ ~ :  v,-xtcr arms necessary for 

spa,ning lmbitzt. ;lp~rosjn~tel;- tc3-thirds 01 the cross-sectional arc3 

fa rc fu l  sci.lidny of Figure ?l dlwing. t k  m1~1 taiperature i ) i i t t e i ~ l ~  

f o r  1966 throilgh 1170 i n  t!:c rcsericir anh t q e r a tu r e s  that ~ m l d  

have occurred had h m  wits been o~era r ing  tllrough those years, reseals 

that smter talpcratw-cs rmlild not be very t o  the organins of 

inpcrtnnce ill  this reservoir. Horsevrr , s wry critical pcriod frcn \kwh 

through occ~rrs d ~ n  ,,my iportc ia t  species in t l i r  rcscrvoir will be * 

spawning. Ddri~t;. t h i ~  period, a t r m c  trrqcraturc fluctuntims are t o  be 

cqcctcd.  For c::unplc, if thz two wits h d  bccn o p c r r t i n ~  in  1967, 

to  60°1: up to  a~~roximatcly 95%. such riscs in  tepexature w i l l  be 

devastating to :my spccics of fish t ha t  spavxs during that pcriod. Ex- 

perience sllows t h a t  only ndnor tci~q~craturc r i ses  car be tolei-ated i n  

waters in this latitudc d ~ l r i i ~ g  thc period v:hihen cggs are k i n g  i n d n t c d .  



i t 1  r l l ~  stati-tcsnt. I;: is c I c ' ~ ~  tiat t i c  f ~ i ~ l o g i c ~ l  jx?:ict of ti1j.s d i s -  2.6.5(2) 

charge 1:i.Il be :;rac.;ltcr dini~l, :  thc  period cf l a t c  ?%rch, April, 3116 12s). 

than J:uj 1:: 0tl7#:2- t i;::2b of t l l ~  y e n .  FIuctus Ci~ns in tcsperatlirc, such 

thc 1;lrgc pcrcentcizc oC the crc-a that will be affccteil i n  thc  lo*;:^;. h s l f  

pf the reservoir rshcre s p z ~ .  .ing and rcprod~tction principally occ.11'. Re- 

gnrdlcss of riha t tcilk~l-a tu re  stacd;trcIs arc f iniilly approvcd f or  t h i s  body 

ohmicr ,  tkcy wi l l  not be protective unlcss tmperatures are ca rc f i~ l ly  

and cri t icaliy conirollcd during the spring months of re;ruduct.i on. 
- .  Tho C t Z t = ~ ; i t  b ~ r l ~ ~ u c e s  t n s t  z-.n i~crcasc  i n  water t a i p e r a t u r c  outside 

the ~nisi.ng z o ~ c  to  a11 areragc of 93'~ i n  the cross section and a rise over 

natural tci::pcrature of 1 0 ' ~  w u l d  not 11ave s ignif icant  adverse effect on 

aquatic l i fe .  I t  is indicated d~at  t h i s  position is ' a sed  on "W.4 smdies  

a t  its orin fossil-fueld pacer plants and the cxperic~lce of others.!' The 

statcnent clocments t ! ~ s  with: 

1. A list of f i s h  species present i n  Chickamaug;l, and a discussion 

of the i~liyol. tc~~c: of thc estcnsivc overbank areas bclar  the f a c i l i t y  as 

nursery areas fa. fish ruld f i s h  food organisr ,~~.  

2. nr.A c q x i c n c e  with heated wtcr a t  two ex i s t ing  f ac i l i t i e s - -  

h'idorcs Creck on Sitntcrsvillc Rcsenroir and Paradise Stem Plnnt on the 



instal ir4.i co~ling t ~ : i z r s .  : I1cvcrj  C:ICC 0-i-i;crs1I .is ~ j ~ t  dj s ~ L ~ ~ s ~  J 

nor is any piill i s h  22 m-tcrial quoted. 

Rou~hly s i x  l.?iles p i  tlic Cl1icl:amuga Ressmoir v : i l l  be afCc;:cd by 

the hot-ls:atcr disclmrge al:d \(ill c.\prricilcc cle~rated t q > e r a t u r c j  frc;r. 

the f loating wnn t:a:cr. Tnc rVmt specifically points out thnr tllc*sc 

tfnlperarures \\-ill stii:i;~late metabulism and food conr~clption by organisns. 

tmperaturcs over a distvlcc of threc miles up and dobn-strem ' f r m ~  the  

diffuscr , or an arca cf threc and one-half squ3re miles. lhis constitutes 

a loss of 6 to  7 pcl-cc?!lt of the surface area of the tc,tal reservoir or  

12  t o  1 4  percent of tho surface arca in the laier half of the rcserx-oir, 

the half diere nast of thc spa~millg h O i t ~ t  occurs. F u r t h e m e ;  there 

, 
are t 1~mia l  discharges upstrean from this  plant,  zmd tlq.ey could add t o  tile 
effects of tile pl-c~posed discharge. Some oZ the more Jlczt sensitive 

species h:!lre alraa2y fa i icd to reproduce successftrlly in  son.- years; the 

frequcny a: yckrs 'durirlg tiilicil W I S U C C C S S ~ ~ ~  re~roductiort occurs could 

be increased in the area of th is  discharge. 



accorc?i~~g t.o Figure 21 ,  r ~ s ~ ~ u r n  c l c v ~ t i o n s  in  taqcratures \ s i l l  occur. 

The s tatcr!lcnt c?srin~tcs tilc 2 about 75; of the rescnrsir cross-scction 

absolute barr ier  nlay no";om, the praposed rtr3sj.:;lu;;l effect  pltme coal2 

cause a sevcrc hindrance to  f'ish mi.gration. Ttle 7152 statefi>znt adlclrr?sc(rr~ 

j t q ~ l f  1.n this ;:;.;Z;l~,'t .tb 2:ilcws: tl'lhe probability crf f o n ~ ~ t i o n  of 

a thcnlal bc7rricr is judgcr! t o  be insignificatlt;  therefore, na i;;rpact 

on InolreEient is predicted.. . Passage t lvs-~gh th:, heated water could be 

either bcnef i c i a l  or adverse btt r v i l l  .not be l e tha l .  " H401\.e\rer, no d3t3 

arc p~csentecl, and these statenents are inadecpatc t o  evaluate potential 

e f iec t s  of the  hccltcd Itatcr on sp3~11.i1lg 1;tovccents. 

On page 45, it is notcd that: "...within two miles of the diffusers,  

the heated wter  ,:rill have s~rcad  o w r  the f u l l  width cf  the rcsenloir.  

This may resu l t  i n  soae wan::ing of spawning areas i n  sFsa1lc!v~ er!!bn>zcr?ts 

and ovcrballk arcas, and t h i s  may accelerate spa~ming tiines and egg 

development ." Spawning, egg dcvelopncnt , and egg hatching under undis- 

turbed conclitiot~s is syncllronized v i t h  thc sva i lah i l  i t  y of ' food for the 

devcloping fry and fingerlings. Early hatching as a rcsult of elevated 



reproduc t i~~e  SiiiCCSS cnd sur;i;.al of scu::c+~, rJ1itc bass, s:nd a l ~ s c  

movc;;::n t s , gor,z;l<i ! r!e\-clop.:;z11t , nncf ~ 2 ;  h s t c h i i ? ~  be affec tcd by the 

heated irzicr. As to nest-  klilciinp, species, szc!~ as inrgc-izoutll and 

and thzir fac.od i i ~  tlie f~zm of z o ~ p l a i ? b t ~ ~ ;  .a< aquztic insects. 

The plailtfs disci~arge of: heat will i~lcrctlse the rcserzoirls 

tanpcratu..-e .and give a cocpc:i:ilre cdgc to the nore heat tolerrint spccies. 

Rough f i sh ,  hlun-grcen algae, a133 other less desirable aquatic life 

will be favored. L?t!~cr significz.?.nt species i n  the rcser-voir such as 

largc ~011th  bass, i d ~ i t e  bass, and chalu:cl catfish ]nay \ceucll benefit 

sonie~rlia t fro:n the hcatcd discllilrgc. Thcy arc li'isly t o  ccngrcgatc in  

the arc3 ?f the disciu:-gc a d  fecd on thc 1;illd :qrganisri in the COIIJCI'IS~~ 

wtcr ss ;.ill as fecd on organisas that inay be rtimulnted to 61-ow in 

the heated discharge area. ilorccver, no analyses arc prcscntcd to 

dclincatc the cifcct of plan$ sh:dct,n @la~lrcJ. or tmalticipatcd) on 

tllesc spccics. 



kill as n rcsi11: of t h c  dix:;~cs~-ai~cc of t!~> pliil;c.. :il~~l~fi~;~ t]lis 
I 

.-,.-.qi ..A' ~~otlld bc mtrc:.sihic erCcc: RPJ slio~rld not dr;~atically a l t e r  the p , J - A U L ~ C ~  

structure of the biota i;l 1.11.. rcsert-oir, it is likely to be ollc th;t is 

visiblc to tlic pxbljc.  

Becausc cler:!iled clati! iire 1acl;ing it is not possible t.o adeqcataiy 

asscss biological C!I;~~I~CS is n result of cntrzi~x:;nt of tl:c ?la?l:ton 

popul2tioil. nl~? rescl~rojr is highly prodl;cti\rc, an3 it is cojlccivable 

that the kill of ~ c o p l ~ ~ l k t n :  a:id ph?;c??::r.kt;n :hy~~;d~ n , t r s i m c n t  i l l  

the  pl:.?lt cooling mjgiit );x,*c a Lencficial cffcct in reducing the 

product-jcity of the reservoir a i d ,  tllcrcby, the algal bloans. . 
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I .  i $: I : :  i . I .  j :  , i:l t h p  5t.1 ;c:i,311t rO ; ! ,::!,. 

Appendix G 

. 
Post~rlatcd accidents h-irc been divided into nine (9) classes j r l  

2.3 

j v - + A l r i b j  r 
- #  ---- a - 4 w  awa l , ~ ~ . l i i t ~  3ki0i1 CIT: L m l ~ ~ l % : ; ~ ~ t a l  

Repcrts; t h i s  guidanie dis:::isscs accidcm Clitsses 1 and 9 2s t r i v i a l  

and incrcdiblc, respc t ivc ly .  Crn this basis, the ISC guidelines i nd imte  

that  enviromlentnl reports nccd not address e i the r  Class 1 o r  Class 

9 accidcnts. tlolicvcr, it is not clear that t h i s  g~~id .mce  was inte~ldcd 

to  apply to e:nri.ronwn.zl stotcrrmts, and it hould seen that  these 

acciderlt classes should be ci-nluatcd i n  balanci~lg tile t o t a l  r i s l i / hne f i t  
t 

of nuclear po~ccr. In the case of Class 1 acci5?nts, for exmpl.c, the 2.3 

release of smll cluwtit ies of radioactive mqterinls within the co~ltairzncnt 

vessel (such a s  ;null routinc reactor ccoimt lcnlx vlon thcre is lcnkirig 

fuel cladding) h-i 11 resul t i n  release of substantial  q w n t i t i c s  of radioiodines 

(rclntitre t o  tho yearly t o t a l  rclcascs from the p1;mt) t o  tiic etlviror-qmt 

when tlic colitajnic~lt is purgcd. I t  is possiblc t o  co:ltrol t h i s  rclcase 

by prnvidilig it cori tniir:~cnt purge exlwus t vent i l n t  ion flow p : ~  th thr01:gh 

the n l ~ x j  l i  ary hii lding gas : ~ - c a b r l ~ t  system (fi.PX;?S). cost/bcllcli t 



- * Sjii1.i; .:rl)., C1;:s.q P; ; s ~ c  J L:ti;t.= s;,c;:i j ? ~  ~ ; - - f *  I . .  -' * 7 r i  0 ? 2.3 

t l ; ~  c!iti;.c (;,:2~i.i0!: of p j:;-z;! :;I ~.;,--~i:r -c-j ::cnr- kl part- " di,kL-~~tt ,  s - :--- ~ - 2 1  ;L ;~YP 

-. 
t t ;  i : f  1 :  2 : ; ; .  In ad.ircssij:g C1z.i~ 9 accidsy:c-, it 

s l ~ ~ l l d  bc clcnrlj- i~~dicstt-:.l t;;lsi cd2i=i.ol~al fi~j.ii;rc or fcilurt-s v;adld 1)s 

reqiircd t o  .prc;::ress Erc~rrr n C?;LL~S S nccidcnt jnto a Class 9 accident. 

R ~ T ~ ~ C I X I O ~ C ,  i t  is p~ssih!? tiiat the pro!xSility of these ~ c c i d c n t s  1:s). 

incscasc as ths plant ages. 

In Class 2 sccidcnts it is asmer i  t h u t  i n  file event of a prizs~:y 
2 - 3  

coolant leak i n  tlie a ~ ~ x i l  l r i ~ : . ~  lraildir,g , tk,c leak !.:ill cccbir dz.;js ire-: 

relecscd \<ill be "negl igiblc" . Ntw reviewing the s d l m a t i c  diagrms 

of the d~er~lical ad mime control systcn, it is not obviaus tha t  the 

leakage necessarily xi11 occur after d~~nincral i iot ion.  In any event, it 

is not clear d l a t  type of resin is used in the dcnincralizer and ~ iha t  

iodine deconteninotion factor (DF) was assuned . 
2.4.1(4) 

I t  is stated tha t  thcrc are t ic0 d~arccoal fiitcrs i11 serics in the 

ABGTS ; Iloever , the PS4R docs not h d i c n t r .  t h ~  ~~res.-ce of tliu f i l t e rs  

in series. 11c DF assu~icd for each filtr?r or c~r&iiistl\j~l of filters 

should be indicatcd . lrhilc the f iltrilt ion capat-i l i iy providcd by the 



Appendix G 
storage t3:.k, e .g . , !>!:il;:iiry v::tsr i~sk~t lp I-::!&. iiddi.tio;?sl p-otccti C ~ I  

I t  app3rs fro!:i o,-,crationsl e>q>erie!~ce that  Class 3 ~?ccide~l t s ,  

ufiintcn:led 2c;idmntr?l relcascs of liquicl or gaseous lrastes, 11mc cccurl-cd 
2.3 - 

due to  h ; ~ ; ~ m  error ;~iii/or eq~ir : i~ i l t  Cailurcs. Thercfore, there s'i~ould 
b 

be opcr:ii-io~~al data by diich a I-ca1istj.c prsb;:l:llity for  Ckss 3 accidelits 
2.4.1(1) 

for  pri;~:a~-y safeg~arcls against rel.cascs sucll as inclusion of a single 

o r  nrdltiple lock and kcy system 01.1 discharge val\?es. 

In c v a l ~ i a t i n ~  Clcss 5 zccidcnts, Ilrk assw;!cd that  most of the iocliws 

charcoal systcn on the 

addition of this f i l t c r  , vhich, incidentally, i s  nor 2.4.1(4) 

doc~~cntccl  i.n t he  PS.U, is a positive adcliticn t o  the Scquoyd~ nuclear 

units ancl si~ould resx1.t in releases which .trc i2s low as practicable 

collsistent rlith present techlology . I t  \:.or11 2 be hclplul t o  s t a t c  the 

efficiency of this c1:ascoal f i l ter  as \:ell a:. the iodine pfirtitioil factor 

in  the conclcnscr and/or tin-ough re l ie f  valvcs. 



ef ti12 coi;f;i i:::?-le -:.I~:.;:*J SV:;?~.:. ic 1 1 1 ~  cc~jt  :i j;l:.;znt !-~ty;::: c-yt - -~  
Appendix G 

. . . :,-.IS t >.-v 1.e 

to I;? clj;-~>:: L C  d t I j ~ .<~ i i~ ,~ :  i$f;'[S, t]iis t.k:;:? ;l;tt:r;~::l ~ ; Q I I ~  j;>t l>c s~ 

cr-i t i cal ;rlsc1 a t i rc  t~ c : - z? ; l ; ; t i c~~  cT rzdio?~p.ic;t! c;~ .cp  c:,:la-Lp:cnc-s. I:, 

order to a.Snl*.e I : rcle.-!sc.d as ;I cc;:sec!um(:e of tl1c-r 2.3 

be i n  use !-:5cnever irrzdisted f w l  is hzndled it:  the coi:t;;i~~!ne;lt nn{:l;cr i n  

the s?c.nt fi:cl p i t  area. This coi:.il.tim w u l d  significanay rcdtec t l ~  

fitel Iivldlit y .;ccidect s . In oddi t i o i ~  , t i~e rc  siwuld be sdlsicni:inl 

fuel  hznill in; based on o2cra ticrial cxpcr iencc . 
be uti l ized to dctenine accicleni: PI-ohabilities for  the f inn1 ex3 A * '  i r c r -~c i~ ta l  

s tatcinent. 
2.3 

Tlle Class S control rod ejection accident has been analyzed by n'l? 

assuming a 0.25 failed fuel source t e n  with n mlcase to  the cnviro~xlc~~t  

occurring vi.? contairurcnt leakage. i!o\e\ver, the s tntene~lt  (pi 5-10?) 
' 

indicates t l~i~t  "failures could occur a s  a rcst.1.1t of th i s  tra~:sicnt," ancl 

the PS:m indicates that 101. of rho feel niglit ii~clcrg6 clr.drlizg failure 

. '4 2- 2 5 )  , I?;..;, :!;c radio?Ggic-l c-zcc:!; i;f ibieS z c ~ i ~ ~ j - , ~  sl iguld 

rec\*alua t ed including tllc addit ionnl source ten: rcsul tine from t ? ~ e  

danugcd fuel. Also, the bases for  tl;c sourcc terms should bc presented. 

Furthcnnore, this type of accirlcnt sllould bo evaluated assuning a pri:~ii~ry t o  

secondary s idc stcan generator tube lcnk. 
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. S 2  5 . 1 1 . *  1: i' ! I : . . ~1::: j :  1 ;  3:;d s;.!:rcc!~ of re]  ~ P _ F ~ s ,  

e.p. , i : , , i l i tac t  cc!it:ci: i,~:;?:pd s ;c;E!l gi;i',2rat31-s, mlirc 

WI\:CS , CC*! ld.?i~~er j ra~ I ; !~?l  p ~ t , ~ : .  . . 
Tile si.ytc.;,i;t iqs'ic.ttes ~.b:i t  tile re?cnsc of rcdic:;.ctjve r.ste.rjnl 

due to  a ~ t t ~ : :  gc:lc.I-a:or t ~ i 5 e   ti:^ is "less thzn" for ths paill s : e ; ~ ~  

line miltare aciidc~t . T1:is is incoilsi stml t with i h ~  duto prcsentcd. Appendix G 

In acldiiio:~, it is not c lear  i f  tRc caln;lztc?d accidc-nt consc-qce~ces as 

evalulted i n i l v d ~  dosc co:1trib~2ia:s du: t o  1)  exist ing srcondoly s ide  

f iss ion proZ~!?l?ct activity releasccl di:rinn pl ;:::t cool-dmil a12 2) p'icialy 

coolait  lsnknge t l l ro~i$~ the intact s t e a l  ~eti.nrr tors d c ~ j z ~  L\c tgi)i - G u % ~ ~  - 
perioa. f o r  the latter, it does not seem justified t o  assme t?lat a l l  

l)le dra f t  en\~iroirrcntal statan3nt notes that a Radioiogical 1 .5  

Emergency P l a n  (?a?) is being p r q ~ r e d  f o r  the Sequoyah Gaciility. The 

TkrA plan shotss a clear vitli~e of rdzquate p l a ~ ~ i i n g ,  and it is indicated 

tha t  the p i m  r i i l l  be coordinntrd 16 th  off s i x  suppert groups rrqlich 1~j.11 

illcluclla Fc&zral, s ta te ,  and local  2zcncies. Iff2 are basically in q r e e -  

J I I C I I ~  v i u ~  t h ~ s  n;)proach. On p q e  5-115, the stact.ment L~gl ies  that 

site boundary ~dlole body doses during thc course of the loss -of -ccolant 

accidmt \sf~uld be limitcd t o  l e s s  t h m  6.6 mrcm througll tllc inp1em:xito- 

t ion of s i t e  radiological emcrgung pzans. It is  110t clcor if  this means 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION I V  

1421,PEACHTREE n.. N. E. 
ATLANTA, GEORGIA 30309 4 E p  : CHK 

Dr. F. E. Gartrell 
Director of Environmental Planning 
Tennessee Valley Authority 
Chattanooga, Tennessee 37401 

Dear Dr. Gartrell: 

Reference is made to your letter of November 12, 1973, 
relative to the Sequoyah Nuclear Plant. Due to the imminence 
of issuance of the Final Environmental Statement and the 
difficulty of schedulinq a meeting in December, a meeting 
prior to issuance of the Statement appears impossible. 

Therefore, we will review the Statement when received 
and subsequently schedule a meeting should any issues remain 
unresolved. 

Director, 
Enforcement Division 

Enclosure: Letter dated 
November 12, 1973 



FEDERAL POWER COMMISSION 
WASHINGTON, D.C. 20426 

Ilecember 30, 1971 

Dr. F. E. Gartrell 
Director of Environmental 
Research and Development 
Tennessee Valley Authority 
Chattanooga, Tennessee 37401 

Dear Dr. Gartrell: 

This is in response to your letter of October 19, 1971, requesting 
comments of the Federal Power Commission on the Tennessee Valley 
Authority's Draft Envir~.;mental Statement for the Sequoyah Nuclear 
Plant, Units 1 and 2. 

These comments are in accordance with the National Environmental 
Policy Act of 1969 and the Guidelines of the president's Council on 
Environmental Quality dated April 23, 1971. We understand that 
possible effects of the proposed facilities on th5 natural environ- 
ment are being analyzed by others. These cements are directed to a 
review of the need for the facilities as concerns the adequacy and 
reliability of the bulk power electric system, and are based on the 
Tennessee Valley Authority's Draft Environmental Statement, the 
April 1, 1971 submission of the Southeastern Electric Reliebility 
Council (SERC) made in accordance with FPC Order No. 383-2, Stetement 
of Policy on Adequacy and Reliability of Electric Service, and the 
Federal Power Commission staff's independent analyses of these documents 
together with related information from other Federal Power Commission 
reports. 

The project is located on a 525-acre site on the west shore of 
Chickamauga Lake on the Tennessee River in Hamilton County about 18 
miles northeast of the City of Chattanooga, Tennessee. The 2,250- 
megawatt plant will contain two 1,125-megawatt steam-turbine-electric 
generators with pressurized-water nuclear reactors. Unit 270. 1 is 
scheduled for commercial service in April 1974 and Unit I:o. 2 in 
December 1974. This new capacity will be wholly-owned by the TVA 
and will augment existing system generating capacity and that of the 
Southeastern Region. 
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Dr. F. E. Ga r t r e l l  

The TVA's  system i s  the  Nation's  l a r g e s t  e l e c t r i c  power system, 
cu r r en t l y  with 19,800 megawatts of i n s t a l l e d  generating capacity.  
This publ ic  power gerieration and transmission sys  tern s e l l s  power t o  
160 municipal and r u r a l  e l e c t r i c  cooperatives,  46 i ndus t r i e s ,  and 11 
Federal customers located i n  a supply a rea  of 80,000 square miles 
and with a population of s i x  mi l l ion  people. The TVA's system i s  
interconnected a t  26 po in t s  with adjacent  systems with which i t  has 
power exchange agreements. 

The Applicant s t a t e s  t h a t  the  Sequoyah Units No. 1 and 2 w i l l  
be required t o  meet the an t ic ipa ted  system loads during the  1974 
summer peak and the 1974-75 winter  peak periods. 

The Need for  Power 

The need f o r  the new capaci ty  of t he  proposed u n i t s  w i l l  be 
evaluated i n  r e l a t i o n  t o  the  1974 summer peak and t he  1974-75 winter  
peak periods which immediately follow the  c o m e r c i a l  se rv ice  da tes  
of Apri l  1974 for  Unit No. 1 and December 1974 f o r  Unit No. 2. 

The data  tabulated below show t h e  loads served by the  Tennessee 
Valley Authority and the Southeastern Region and the  r e l a t i onsh ip  of 
the Sequoyah Units No. 1 and 2 t o  t h e i r  ava i lab le  reserve capac i t i e s  
a t  the 1974 summer peak and 1974-75 winter peak periods.  These a r e  
t he  an t ic ipa ted  i n i t i a l  service  periods of the  new u n i t s ,  bu t  t h e  
l i f e  of these u n i t s  i s  expected t o  be some 35 years  and they a r e  
expected to  cons t i t u t e  a proportionate p a r t  of t h e  system's t o t a l  
capaci ty  throughout t h a t  period. Therefore, they w i l l  be depended 
upon t o  supply power t o  meet f u tu r e  demands over a per iod of many 
years beyond the  i n i t i a l  se rv ice  needs discussed i n  t h i s  report .  

TVA System Reserve Margin 

1974 Summer Peak 1974-75 Winter Peak 

Without Sequoyah Units 

Net Capabil i ty - Megawatts 25,319 
Load Responsibil i ty - Yegawatts - 1/ 21,690 
Reserve Elargin - Megawatts 3,629 
Percent of Peak Load 16.7 

1/ System load p lus  n e t  of f i rm r ece ip t s  and de l iver ies .  - 



Dr. F. E. G a r t r e l l  

TVA System Reserve Marpin 
(continued) 

1974 Summer Peak 1974-75 Winter Peak 

With Sequoyah Units  

N e t  Capacity - Megawatts 26,444 27,708 
Load Responsib i l i ty  - Megawatts A/ 21,690 21,640 
Reserve Margin - Megawatts 4,754 6,068 
Percent  of Peak Load 21.9 28.0 
Percent  of  Reserve Represented by 

t h e s e  Uni ts  24.2 37.1 

Southeast  Regional Reserve Margin 

Without Sequoyah Units  

Net Capab i l i ty  - Megawatts 96,358 101,118 
Load Responsib i l i ty  - Megawatts I/ 80,353 77,106 
Reserve Margin - Eiegawatts 16,005 24,012 
Percent  of Peak Load 19.9 31.1 

With Sequoyah Units 

Net Capab i l i ty  - Megawatts 97,483 103,368 
Load Responsbil i ty - Megawatts l-/ 80,353 77,106 
Reserve Margin - Megawatts 17,130 26,262 
Percent  of Peak Load 21.3 34.1 
Percent  of  Reserve Represented by 

these  Units  6.6 8.6 

1/ System load p lus  n e t  of f i rm r e c e i p t s  and d e l i v e r i e s .  - 
The Tennessee Valley Author i ty ' s  system i s  a win te r  peaking system 

and i t  p a r t i c i p a t e s  i n  seasonal  d i v e r s i t y  in terchanges  o f  f i m  power 
wi th  the  sumner peaking companies i n  the  SERC region and adjoin ing 
regions.  A p a r t i c u l a r  interchange arrangement of note  i s  the  1,500- 
megawatt seasonal  exchange between TVA and the  South Cen t ra l  E l e c t r i c  
Companies. A t  t he  time o f  1974 s u m e r  peak with Sequoyah Unit No. 1 
i n  s e r v i c e ,  T V A ' s  system rese rves  a r e  e s t i n a t e d  t o  be 4,754 megawatts 
o r  21.9 percent  of  peak load. A t  t he  1974-75 winter  peak wi th  both 
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Sequoyah Unit No. 1 and No. 2 i n  se rv ice ,  system rese rves  a r e  es t imated 
t o  be 6,068 megawatts o r  28.0 percent  of  peak load. I f  these  u n i t s  a r e  
n o t  a v a i l a b l e  t o  meet these peaks, r e se rves  w i l l  be reduced t o  3,629 
megawatts o r  16.7 percent  of  peak load and 3,818 megawatts o r  17.6 
percent  of these  peaks, r e spec t ive ly ,  

Southeast Regional r e se rves  a t  t h e  time of t h e  1974 summer peak 
a r e  est imated a t  17,130 megawatts o r  21.3 percent  of peak wi th  Sequoyah 
Unit  No. 1 i n  service .  A t  t h e  time of t h e  1974-75 win te r  peak wi th  both  
Sequoyah Units i n  se rv ice ,  t h e  rese rves  a r e  es t imated a t  26,262 megawatts 
o r  34.1 percent  of peak load. I f  t h e  Sequoyah Units a r e  delayed and n o t  
a v a i l a b l e  t o  meet these  peak per iods ,  the  rese rves  w i l l  be reduced t o  
16,005 megawatts o r  19.9 Tercent of peak and 24,012 megawatts o r  31.1 
percent  of  peak load, respect ively .  

In t h e  fast-growing Southeast  Region, the  rese rve  margins f o r  both 
TVA and t h e  SERC region during t h e  1974 summer and 1974-75 win te r  peak 
per iods  a r e  considered s a t i s f a c t o r y  with the  capac i ty  o f  t h e  Sequoyah 
Units  1 and 2 included. Without these  u n i t s ,  t h e  reserve  margins of 
16.7 percent  f o r  1974 summer and 17.6 percent  f o r  the  fol lowing winter  
f o r  the  TVA's system a r e  l e e s  than what the  Applicant considers  t o  be 
of  minimal order  of magnitude t o  provide t h e  needed adequacy and 
r e l i a b i l i t y  of bulk power supply. A major impact upon t h e  o t h e r  region 
systems, i f  these  two u n i t s  a r e  n o t  t imely i n s t a l l e d ,  p a r t i c u l a r l y  those 
wi th  summer peaks, would be t h e  l o s s  of f l e x i b i l i t y  i n  scheduling 
d i v e r s i t y  interchanges t o  permit  t h e  necessary  scheduled maintenance 
programs t o  continue. 

The Southeastern E l e c t r i c  R e l i a b i l i t y  Council i n  i t s  Apri l  1, 1971 
response t o  FPC Order 383-2, l i s t e d  38,853 megawatts of capac i ty  t o  be 
added and i n  commercial opera t ion by t h e  1974-75 winter  peak, inc luding 
the  two Sequoyah Units. This included 3,161 megawatts of combustion 
tu rb ines ,  1,207 megawatts of h y d r o e l e c t r i c  capac i ty ,  19,076 megawatts 
of f o s s i l - f i r e d  steam capaci ty ,  and 15,409 megawatts of nuc lea r  capaci ty .  
The 38,853 negawatts of capac i ty  t o  be added i s  38.3 percent  of t h e  
t o t a l  regionally-owned capaci ty  of  101,508 megawatts shown t o  be i n  
s e r v i c e  f o r  the  1974-75 winter  peak. The two Sequoyah Units  r epresen t s  
5..8 percent  of the t o t a l  r eg iona l  add i t ions  i n  t h i s  time per iod,  and 
14.6 percent  of the  nuc lea r  addit ions.  Since the  s u b n i s s ~ o n  of the  
r e p o r t ,  delays have a l ready been experienced wi th  some of t h i s  capac i ty  
and a p r o b a b i l i t y  e x i s t s  f o r  f u r t h e r  delays ,  p a r t i c u l a r l y  wi th  the  
nuc lea r  u n i t s .  Any such delays could r a p i d l y  erode t h e  rese rve  
margins analyzed above. 
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A l t e rna tes  t o  t h e  Proposed Uni ts  

Any r e l i a n c e  upon t h e  purchase of  f i rm power, i n  a d d i t i o n  t o  t h a t  
a l r eady  scheduled, from o the r  systems loca ted  i n  t h e  Southeas t  Region 
o r  adjo in ing regions  i s  not  p r a c t i c a l ,  s i n c e  these  systems c u r r e n t l y  
have no b e t t e r  r e se rve  margins t h a t  those on the  TVA's system. The 
systems wi th in  t h e  region recognize t h e  only s o l u t i o n  t o  t h e  problem 
of low rese rve  margin i s  t h e  a c q u i s i t i o n  of a d d i t i o n a l  genera t ing  
capac i ty  wi th in  t h e i r  r e spec t ive  systems which is  evidenced by t h e  
l a r g e  cons t ruc t ion  program scheduled. 

A review of the  p o t e n t i a l  undeveloped h y d r o e l e c t r i c  capac i ty  
i n d i c a t e s  t h a t  t h e  capaci ty  of t h e  a r e a  has been almost f u l l y  developed 
and comparatively l i t t l e  a d d i t i o n a l  h y d r o e l e c t r i c  development i s  fo re -  
seen  on t h e  TVA's system i n  t h i s  time frame and economic s i t u a t i o n .  
Large amounts of gas- turbine  peaking capac i ty  have been i n s t a l l e d  
r e c e n t l y  i n  the  TVA' s  system and o t h e r  r eg iona l  systems, b u t  such 
peaking capaci ty  does not  adequately f i l l  t h e  base-load needs of the  
systems involved s ince  gas- turbine  F n s t a l l a t i o n s  a r e  not  u s u a l l y  
s u i t e d  t o  h igh load- fac to r  opera t ion  because of the  r e s u l t i n g  heavy 
maintenance requirements and t h e  h igh-un i t  c o s t  of power produced by 
such u n i t s .  

Very t r u l y  yours,  

@A. we- h i 1  i p s  
Chief ,  ~ u r e a ;  of power' 



DEPARTMENT OF AGRICULTURE 
OFFICE OF THE SECRETARY 

WASHINGTON. 0. C.  2 0 2 5 0  

M r .  F. E. Gar t r e l l  
Tennessee Valley Authority 
Chattanooga, Tennessee 37401 

Dear Mr. Gartrel l :  

We have had the draft environsleztal statement f o r  TVA's Sequoyah 
Ruclear Plant Units 1 and 2 reviewed i n  the  relevent q e n c i e s  of 
the  Department of Agriculture, arrd the  only corn-ent we have t o  neke 
is  t h a t  clearing, s i t e  development and construction of t h i s  pro jec t  
w l l l  dis turb  the s o i l  and vegetation on severel  hundred acres of 
land i n  a r e l a t i v e l y  high r a i n f a l l  erea. Assistance i n  minidz ing  
runoff i s  aveilable f ron  the S o i l  Consenration Service through the 
l o c a l  s o i l  and water conservation d i s t r i c t .  

Rro copies of the  statement a re  returned herewith. 

Sincerely, 

Coordinator, Environm t al 
Quality Act iv i t i e s  P 

Attachments 



THE ASSISTANT SECRETARY OF COMMERCE 
Wash~ngron. D.C. 20230 

January 5 ,  1972 

Dr. F. E. Gartrell 
Director of Environmental Research and Development 
Tennessee Valley Authority . 
Chattanooga, Tennessee 37401 

Dear Dr. Gartrell: 

This is in response to your memorandum of December LO, 
1971. We have reviewed the draft environmental state- . 
ment covering the Rehabilitation of the Nolichucky 
Project and have no comment. 

I am enclosing an information copy of the Department's 
comments on the TVA Sequoyah Nuclear Power PlamUnits 
1 and 2. 

Sincerely, 

S dney R Galler 
Deputy ssistant Secretary 
for Environmental A£ fairs 

Enclosure 



December 27, 1971 

Ek. Lester Rogers, C i r e c t o r  
: Divis ton of Szdio log ica l  a d  

Environniental  Pzo tcc t ion  
Atomic  Energy Ccc3cr.isslon 
Washfnzton, 3. C. 20545 

k e r  Mr. Rogers: 

We have reviexed t he  d r a f t  ezvirc;~ze.ntzl ic?act stztcz-cnt  f z r  - - 
the TVA Scqcoyclh Xcclecr Poxer Plan; Ci71", 1 13r. C 2122 O L Z L =  

the following co=enrs. 

First, the environaentsl s t a t ~ z x n ~  icsclf  dcss not c c n t a i n  
sufficient i n f o r c c t i o n  on ~ e t ~ o r a l s ~ L z t l  c ~ l c u l : , ~ i a n s  zo 
ena5le xs to v c r i f y ,  2oz Instance, the dztz prezeztcd ic - n r - q  Tzble 30. 'r=ct;zver, beczuslz v;.;2 k21 ~?p(;rt i lni ty (Fz L=.CU 226 
1969) to review thz S e q x ~ y ~ h  ~lzst's S z 2 c t y  A:-i:blyzLe r.~;s-:zs, 
we have f.r,Cepcndenr Er,ost71eci~e af t h e  v z l i i i t y  32 thc  zr,?Li- 
cant's neteozologiczl  treztsent. 

Second, th2 starecent did n o t  d5sc:ss t kc  qucstio~ o2 
increzsed f rcqmncy 2nd fntensLty of stez21 20s clc?:ns~ze.z:~ .. . of t h e  p l a n t  t k t  XILZY S Z ~ S C  f r o 2  aLscnzrrge o5 .r.:zsCc i?cz: -LC:.~ 
t h e  Tennessee 2lver. ThLc xsy bs E n ~ t e n s r t h l  ozLcsicx 

* .  s incz  t h e  diszdvcztages ~f such rcg ~ z n z r ~ t i o r .  r ~ s r c  c ~ z t ~ s z c c l  - w i t h  rsfcrence to alteraztive ( C D G ~ L ~ S  z o m r  J p o x )  r.zccs 05 
@ heat disposa l .  



Third,  thc rc  - %:as no disccssion of rhz s y 3 ~ r ~ i s t l c  i:2~3129 
effects or tkc S3qc372ii t h e  c t h a r  ri-clenr 2L'r.rc i:: 

- 7  --,.-,a- operztlon or cnder cor.st:zction on the R i v s r ,  ; i l t~~ L--- . - ;  . - to fog. Any inczcasoc reg frs= t ger.cr-1 rcsrsLqg of t ho  
Rivcr  could h c ~ e  on cdverge iy?ccl: on iho nzicty of z i x r  
and n c ~ r b y  ro rd  trafPlc. 

We hope this  i n fo rna t ion  t53.l 5s helpZul, 

, Sincerely, 

Sidney R. Galler  I 

Nyulsy AssLstc-ir S z c r c t a ~ y  
far E n v i r o c z z n ~ z l  AfZrlrs 



DEPARTMENT OF THE ARMY 
NASHVILLE DISTRICT. CORPS O F  L N G I N L L R S  

P. 0. B O X  107 0 

NASHVILLL. T C N N U S t t  37202 

1 December 1971 

D r .  F. E. G a r t r e l l  
D i r e c t o r  of Environmental Research 

and Development 
Tennessee Va l l ey  Au thor i ty  
Chattanooga, Tennqssee 37401 

Dear D r .  G a r t r e l l :  

Your l e t t e r  of  19  October 1971  forwarding a copy of t h e  d r a f t  envi ron-  
menta l  s ta tement  f o r  t h e  Sequoyah Nuclear  P l a n t ,  Un i t s  l d a n d  2 ,  t o  
Dr. Louis  M. Rousselor ,  A s s i s t a n t  S e c r e t a r y  f o r  Defense (Heal th and 
Environment),  was r e f e r r e d  t o  t h i s  o f f i c e  f o r  r ep ly .  

-The environmental  e f f e c t s  of t h e  proposed p r o j e c t ,  w i t h  regard  t o  t h o s e  
a r e a s  i n  which t h e  Corps of  Engineers  has  j u r i s d i c t i o n  o r  s p e c i a l  ex- 
p e r t i s e ,  seem t o  have been adequa te ly  covered. IJe have no  f u r t h e r  
comments t o  o f f e r  a t  t h i s  t ime. 

The proposed p r o j e c t  w i l l  no t  c o n f l i c t  v i t h  any p r e s e n t  o r  p r o j e c t e d  
programs of t h e  Corps of  Engineers .  The oppor tun i ty  t o  review t h e  d r a f t  
s t a t emen t  i s  apprec i a t ed .  

S i n c e r e l y  your s ,  . - 

-&4 m1. F. B lu t 'SES  

r 
Colonel ,  Corps of  Engineers  
D i s t r i c t  Engineer  

CF: 
D i r e c t o r  
Div of  Rad io log ica l  and 

Environmental P r o t e c t i o n  
AEC, Washington, D. C. 20545 



DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE 
WASHINGTON. D.C. -1 

OFFICE OF THE SECRETARY 

F. E. G a r t r e l l ,  D r .  P. 8. 
D i r e c t o r  of Environmental Research 

and Development 
Tennessee Valley Au thor i ty  
Chattanooga, Tennessee 37401 

Dear D r .  Gartrell: 

Your d r a f t  d e t a i l e d  s t a t emen t  f o r  t h e  proposed Sequoyah Nuclear  P l a n t ,  
Un i t s  1 and 2, t ransmi- ted  w i t h  your  memorandum of October 19,  1971, 
h a s  been reviewed w i t h i n  t h i s  Department. Based on in fo rma t ion  
conta ined  i n  t h i s  s t a t emen t ,  i t  does n o t  appear  t h a t  t h e r e  w i l l  b e  
unacceptable  r a d i a t i o n  exposures  t o  t h e  p u b l i c  n o r  o t h e r  envi ronmenta l  
h e a l t h  hazards  r e s u l t i n g  from c o n s t r u c t i o n  and o p e r a t i o n  of t h i s  
proposed n u c l e a r  gene ra t ing  s t a t i o n .  

In p a r t  3 . 4  of t h e  r e p o r t ,  E l e c t r i c  Power Supply and Demand, you may 
wish t o  i n c l u d e  a d i s c u s s i o n  i n  s u b p a r t  2 ,  Consequences of any d e l a y s ,  
a s t a t emen t  concerning h e a l t h  e f f e c t s  which could r e s u l t  from such  
de l ays .  Th i s  might  i n c l u d e  bo th  a n  e s t i m a t e  of  t h e  h e a l t h  impact  of 
u t i l i z i n g  a l t e r n a t e  sou rces  of  power a s  w e l l  a s  t h a t  which could 
r e s u l t  from power s h o r t a g e s  due t o  a r e d u c t i o n  i n  t h e  r e l i a b i l i t y  
of the r e g i o n ' s  power supply.  

S i n c e r e l y  yours ,  

&a& 6 4 4 ~ ~  
Mer l in  K. DuVal, M.D. 
A s s i s t a n t  S e c r e t a r y  f o r  

Hea l th  and S c i e n t i f i c  A f f a i r s  



United States Department of the Interior 
OFFICE OF THE SECRETARY 

WASHISGTOS, D.C. 202M 

MAR 7 1972 

Dear Dr. Gartrell: 

Your letter of October 19, 1971, requested the Depart- 
ment's comments on the draft environmental statement for 
the proposed Sequoyah Nuclear Plant, Units 1 and 2, 
Hamilton County, Tennessee ( A X  Docket iios. 50-327 and 3281, 
furnished in accordance with Section 102(2)(C)of the National 
Environmental Policy Act of 1969. 

Generally, the statement presents a good discussion of 
most of the environmental impacts of the proposed nuclear 
plant; however, we have the following comments for your 
consideration. 

Impacts of the Proposed Action 

This section should be expanded to include more detailed 
description of the project's effects on the environment, 
including both fish and wildlife and their habitats. 
Specific suggestions are given in the following paragraphs. 

2.2.2 
The impacts of transmission line right-of-way clearing on 
the wildlife and their habitats are not adequately evaluated. 
We suggest that changes in types and anocnts of various 
wildlife habitats be evaluated along with the associated 
wildlife. Although the statement indicates that the trans- 2.2.1 
mission line routes were selected to minimize land-use 
conflicts including the use of existing rights-of-way and 
concern for estnetics, it does not fully assess the methods 
to be used to accomplish this and the expected environ- 2.2.5(3) 
mental impacts. 2.2.5(1+) 

The discussion, given on page 5-47, of dissolved oxygen 
changes as a result of the plant's operation should be 
expanded. The statement indicates that, since the con- 
denser cooling water has 30 concentrations below saturation 
levels during the surmer months and that the 29.S°F in- 
crease of temperature is not apt to cause supersaturation, 
no significant reduction in oxygen concentration will occur 



due t o  h y d r a u l i c  o r  t e m p e r a t u r e  changes caused by t h e  2 . 6 . 5 0 )  
p l a n t ' s  o p e r a t i o n .  While t h i s  may b e  t r u e  when t h e s e  
i n t a k e  and d i s c h a r g e  measurements are t a k e n  n e a r  t h e  p l a n t  
t h e  i n c r e a s e d  need f o r  oxygen by a q u a t i c  l i f e  due t o  t h i s  
r a i s e d  t empera tu re  and t h e  BOD c a u s e  by k i l l e d  p l a n k t o n  
may s i g n i f i c a n t l y  lower  t h e  q u a l i t y  o f  t h e  f i s h  h a b i t a t  
i n  t h e  downstream w a t e r s ,  

The d e s c r i b e d  r a d i o l o g i c a l  mon i to r ing  s t u d y  i s  g e n e r a l l y  2.4.3 
comprehensive,  a l t hough  it i s  b e l i e v e d  t h a t  s e v e r a l  i t e m s  
shou ld  be  added. Aquat ic  v e g e t a t i o n  shou ld  be  s a n p l e d  Table 2*4-7 
s i n c e  v e g e t a t i o n  p rov ides  food  and cove r  f o r  f i s h e s  and 
a q u a t i c  an imals .  Waterfowl, e s p e c i a l l y  r e s i d e n t  s p e c i e s ,  
a l s o  should  be sampled. A wate r fowl  management a r e a  i s  
o n l y  3 mi les  from t h e  p l a n t  s i t e  and t h e s e  b i r d s  would 
t r a v e l  t o  f e e d  i n  t h e  a r e a .  A c o l l e c t i n g  p e r n i t  from t h e  
Bureau o f  S p o r t  F i s h e r i e s  and W i l d l i f e  i s  r e q u i r e d  when 
sampling waterfowl .  I n  a d d i t i o n  t o  t h e  f i s h  b e i n g  sampled 
i n  t h e  s t u d y ,  p i s c i v o r o u s  s p e c i e s  such as largemouth b a s s  
o r  w h i t e  b a s s  a l s o  should  be  sampled. 

The cumula t ive  r a d i o l o g i c a l  and t h e r m a l  impact  upon t h e  Appendix IJ 
environment which w i l l  r e s u l t  from t h i s  p l a n t  and t h e  Watts 
Bar n u c l e a r  and s team p l a n t s  shou ld  be  d e s c r i b e d  s o  t h a t  
i n t e r e s t e d  persons  may have o r  make a conprehens lve  eva lua -  
t i o n  o f  t h e  impact  on Chickamauga Xese rvo i r .  I n  t h i s  
connec t ion ,  TVA has  a s s e r t e d  t h a t  t h e  was te  h e a t  l o a d  
c o n t r i b u t e d  t o  t h e  s r r eam by Sequoyah proceeds  downstream 
i n  p r a c t i c a l l y  undiminished amount. S i n c e  t h i s  i s  s o ,  it 
becomes i m p e r a t i v e  t o  judge t h e  t o t a l  t h e r n a l  p o l l u t i o n  i n  2.6.8 
r e l a t i o n  t o  t h e  t o l e r a n c e  o f  t h e  organisms d w e l l i n g  i n  t h e  
s t r e a m  and i n  t h e  r e s e r v o i r s .  It may w e l l  be  t h a t  no 
a d d i t i o n a l  f a c i l i t i e s  cou ld  be  added on t h i s  s t r e a m  i n  t h e  

. e f f o r t  t o  p rov ide  1 ,500 MW o f  g e n e r a t i n g  c a p a c i t y  p e r  
annum wi thou t  ve ry  s e r i o u s  r e s u l t s ,  even t o  t h e  e x t e n t  o f  
e l i m i n a t i n g  some very  impor t an t  game s p e c i e s .  

L ikewise ,  r e g a r d i n g  e n t r a i n m e n t ,  t h e  a p p l i c a n t  i n d i c a t e s  
t h e  amount o f  e n t r a i n e d  p l ank ton  w i l l  be  r e l a t i v e l y  s m a l l ,  
s i n c e  a t  average  f low,  on ly  e i g h t  p e r c e n t  o f  t h e  volume 
o f  a v a i l a b l e  wa te r  w i l l  be passed  th rough  t h e  p l an f .  
Again,  t h e  cumula t ive  e f f e c t  o f  t h i s  p l a n t  p l u s  e x i s t i n g  
p l a n t s  upon n e t  l o s s  t o  t h e  r i v e r  e c o s y s t e n  shou ld  be  
q u a n t i f i e d  and--even i f  n o t  cons ide red  a s e r i o u s l y  d e p l e t -  
i n g  f a c t o r  now--should be  weighed c a r e f u l l y  i n  c o n s i d e r i n g  
what might happen i f  a d d i t i o n a l  p l a n t s  were added. 



The s t a t e m e n t  d i s c u s s e s  t h e  packaging  and t r a n s p o r t z t i o n  
of h i g h  l e v e l  r a d i o a c t i v e  w a s t e s  f o r  o f f s i t e  d i s p o s a l  2.1.3(1) 
b u t  does  n o t  g i v e  t h e  l o c a t i o n s  and method o f  d i s p o s a l .  
We s u g g e s t  t h a t  t h e  l o c a t i o n  o f  t h e  d i s p o s a l  s i t e  2nd 
method o f  d i s p o s a l  be  i n c l u d e d  i n  t h e  f i n a l  s t a t e c e n t .  

The s t a t e m e n t  does  n o t  a d e q u a t e l y  p r e s e n t  t h e  impac t s  of 
p o s t u l a t e d  a c c i d e n t s  f o b  o t h e r  t h a n  a i r  bo rne  emis s ion .  2.3 
Many o f  t h e  a c c i d e n t s  d e s c r i b e d  on page 5-87 and T a b l e  30 
c o u l d  r e s u l t  i n  r e l e a s e s  t o  t h e  w a t e r  and s h o u l d  be  
e v a l u a t e d  i n  d e t a i l .  

Appendix G 
We also t h i n k  t h a t  Class 9 a c c i d e n t s  r e s u l t i n g  i n  b o t h  
water and a i r  r e l e a s e s  s h o u l d  be  d e s c r i b e d  and t h e  i n p a c t  
on human l i f e  and t h e  r ema in ing  e n v i r o n z e n t  d i s c u s s e d  as 
l o n g  as t h e r e  i s  any p o s s i b i l i r y  o f  o c c u r r e n c e .  The 
consequences  o f  an  acc . 'dent  o f  t h i s  s e v e r i t y  c o u l d  have  
f a r - r e a c h i n g  e f f e c t s  on l a n d  and a l l  water c o u r s e s  down- 
stream o f  t h e -  p l a n t .  

Though t h e  proposed p r o j e c t  would n o t  have  a d v e r s e  impac t  1 . 4  
on  any e x i s t i n g  o r  known p o t e n t i z l  u n i t  i n  t h e  N a t i o n a l  
Park  System o r  on zny p r o p e r t i e s  e l i g i b l e  o r  unde r  s t u d y  
f o r  r e g i s t r a t i o n  as l i a t i o n a l  F i i s t o r i c  Landnarks ,  N a t i o n a l  
N a t u r a l  Landaarks ,  o r  N a t i o n a l  E n v i r o n n e n ~ a l  Z c u c a ~ i o n a l  
Landmarks, t h e  s t a t enen r :  s h o u l d  shc1.7 e v i d e n c e  o f  c o n s o l i d a -  
t i o n  w i t h  t h e  S t a t e  L i a i s o n  O f f i c e r  o f  T e ~ n e s s e e  (Zxec t l t ive  2.9.4 
S e c r e t a r y ,  Tennessee  E i s t o r i c  COF-nission, S t a t e  L i b r m y  
and Archives  a u i l d i n g ,  N a s h v i l l e ,  Tennessee  37219) f o r  
i n f o r m a t i o n  r e g a r d i n g  p r o p e r t i e s  b e i n g  c o n s i d e r e d  f o r  
N a t i o n a l  Landnark R e g i s t e r  n o c i n a t i o n .  It i s  r e c o ~ ~ i - e n d e d  
t h a t  t h e  e n v i r o n x e n t a l  s t a t e n e n t  i n d i c a t e  t h e  a c t i o n  t d c e n  
or  proposed t o  d e t e r n i n e  wkether  z r c h a e o l o g i c a l  r e s o u r c e s  
t h a t  have n o t  been d i s t u r b e d  by p l z n t  c o n s t r u c ~ i o n  and 
c l e a r i n g  f o r  t r a n s n i s s i o n  l i n e  r i gh t s -o f -way  a r e  p r e s e n t  
i n  t h e  p r o j e c ~  a r e a .  These  recor .~ .eadar : ions  and ? r o p c s a l s  
shou ld  be  i n c l u d e d  i n  c o n s i d e r a t i o n  o f  i n p a c t s  on  c u l t u r a l  
env i ronmen ta l  v a l u e s .  

A complete  a s s e s s x e n t  o f  t h e  e x i s t i n g  and ?reposed s i t e  1.2.7(4) 
r e c r e a t i o n  f a c i l i t i e s  and the w i t h - t h e - ~ r o j e c r  r s c - e a t i o n  
p o t e n t i a l  shou ld  be  i n c l u d e d  i n  t h e  s ~ a t s y - e n t .  Fo r  i n s t z n c e ,  
t h e  t h e r m a l  i icpacts  of  t h e  p r o j e c t  on rhe r e c r e z t i o n  
f a c i l i t i e s  e x i s t i n g  and proposed  have  n o t  been d e s c r i b e d .  



A timetable showing construction and completion of recrea- 
tion facilities, as well as arrangements for financing 
and the responsibility of facility operation and mainte- 2.9.4 
nance, should be included, In addition, the combined 
impacts of the three electric generating plants on Chicka- 
mauga Reservoir recreation development should be described 
so that adequate evaluation of the impacts can be made. 

Adverse Environmental Effects of the Action that Cannot be 
Avoided 

This section should restate the adverse impacts of the 
project on the environment found in the impacts section. 
In addition, this section should describe in detail the 
means and measures that will be or are proposed to be 
taken to eliminate or ~inimize these effects. 

Alternatives to the Proposed Action 

This section does not provide sufficient description of the 2.5 
impacts of the various alternztives on fish and wildlife 
resources to permit an evaluation. Though detailed con- 
sideration of the coal-fired generating plant alternative 4.1.2 
was given, the criteria for discarding this alternative are 
not described in sufficient detail that an evaluation can 
be made. 

Page 7-24 states, "Until thermal standards have been 
established or other indications of the need for different 
temperature limits are observed, TVA cannot determine what, 2*6*1  

if any, additional cooling facilities will be required." 
In the absence of adequate State thermal standards, we 
suggest that those given in the Report of the National 
Technical Advisory Committee on Water Quality Criteria 
should be used. 

relations hi^ Between the Short-Tern Uses and the Long- 
Term Productivit]~ 

This section should compare the environnent, including 5 .O 
fish and wildlife resources, under "without-the-pro3ect 
conditions" to that under "with-the-projec~ conditions." 
The short-term effects of the project on the uses and the 
long-term productivity should be listed and compared. 



Though the monitoring studies will provide an inventory 
of the area and evidence of the plant's impacts upon the 
environment as the applicant states, these studies will 
not describe the relationship between the short-term uses 
and the long-term productivity. 

Irreversible and Irretrievable Commitment of Resources 

In addition to the committed mineral, land, and water 
resources which are considered irretrievable, the fish 
and wildlife habitat and the annual production that will 
be lost also are irretrievable and should be described. 
Though these resources are renewable, the annual production 
foregone is irretrievable; thus, the annual production of 
fish and wildlife due to habitat displacement a d  loss and 
any reduction in habitat quality will produce an irre- 
trievable commitment of resources. 

We appreciate this opportunity of commenting on the, 
environmental statement for this project. 

, I 

. , -  & P i ! .  
Secretary of the 1nterior 

Dr. F. E. Gartrell / 
Director of Environnental 
Research and Development 

Tennessee Valley Authority 
Chattanooga, Tennessee 37401 



DEPARTMENT OF TRANSPORTATION 
MAILING ADDRESS. 

UNITED STATES COAST GUARD 400 u s SEVENTH COAST GUARD STREET (jVS/S3) sw 

'Dr. F. E. Gartrell 
Director of Environmental 
Research and Development 

Tennessee Valley Authority 
Chattanooga, Tennessee 37401 

Dear Dr. Gartrell: 

This is in response to your recent letter addressed to Mr. Herbert F. DeSimone, 
Assistant Secretary for Environment and Urban Systems, concerning the draft  
environmental impact stat( ment on the Sequoyah Nuclear Plant, Units 1 and 2, 
Hamilton County, Tennessee. 

The concerned operating administrations and staff of the Department of Trans- 
portation have reviewed the draft statement for this project. It is the determination 
of this Department that the impact of this project upon transportation is fairly 
minimal. Noted hgwever in the Federal Railroad Administration review of the 
draft statement is the fallowing: 

"We a r e  pleased to see  the environmental impact of new trans- 2.2.5(2.) 
mission lines di s cussed in such detail. However, the question 
of inductive coupling o r  direct faulting with the signal and 
communication lines of railroads is not addressed. W e  uvuld 
suggest that the statement reflect that there a r e  neither rail- 
roads involved o r  that satisfactmy protection has been mutually 
agreed upon t\lth any railroad company involved. " 

In i ts  review of the draft statement, the Department's Office of Hazardous Materials 
noted the following: 

"We have no specific comment to make on the statement since 
i t  is difficult to evaluate the content of the statement relative to 
transport in other than a general fashion. Koted, however, in 
the statement i s  the significantly greater depth in which the 
transport of nuclear materials a r e  discussed. The statement 
is not inconsistent with existing AEC and DOT regulatory 
requirements. 



"TVA may be aware that the AEC regulatory staff has recently 
been working very intensely on the development oi a document 
which will be entitled "Detailed Statement - Environmental Con- 
siderations by the Division of Radiological and Environmental 
Protection, USAEC, Related to the Transportanon of Nuclear 
Fuel from the Fabrication Plant to the Nuclear Power Plant, 
Irradiated Fuel from the Nuclear Power Plant to the Fuel Re- 
covery Plant, and Solid Waste from the Nuclear Pourer Plant 
t o  the Waste Burial Site". Although this statement has not 
yet been relased by the USAEC, it will generally be a generic 
statement which the AEC will easily be able to f i t  into their 
own environmental impact statements prepared in compliance 
with NEPA, 1969 for nuclear facilities and projects. 

"It is noted that the Sequoyah statement transportation discussion 
is directed to the three typical phases of transportation that 
future AEC statements will deal with. This office also under- 
stands that the AEC statement will also include a ''Risk Analysis 
of Transportation Accidents" including a discussion on alter-  
natives to the transportation methods analyzed. " 

The Department of Transportation is pleased to review draft statements such a s  
this one on Sequoyah which has addressed itself to those aspects of transpcrtaticn 
which may be of concern to us and which have been informally discussed with 
members of your staff. 

The Department concurs in the Sequoyah Nuclear p i i t  Project and recommends 
early implementation. 

?he opportunity for u s  to review and comment on the draft environmental impact 
statement for the Sequoyah Project is appreciated. 

Sincerely, 

Captain, O, S, Coast  Ouard 
Deputy C! : ie f ,  0i:ice o f  Yarine 

Environment and Systems 
By direction o f  the Commandant 

2 



STATE OF TESSESSEE 

OFFICE OF URDAN ASD FEDERAL AFFAIRS 
SUITE 102s 

ANORLW JACKSON STATE OFFICE BUILDING 

• NASHVILLK 37219 

Mr. A. J.  Gray 
Division o f  Planning 
Tennessee Vzlley Authority 
Knoxville, Tennessee 37902 

Dear Mr. Cray: 

Enclosed a r e  copies o f  t h e  i n i t i a l  revier< responses 
we received from ovr Public Health Department ar.d t h e  
Game and F i s h  Commission on T \ / A t s  Environme~tt-al 1c:psct 
Statement for  t h e  Sequoyah Xuclear Plant  Units 1 and 2.  
They a r e  s o  technica l  t h a t  I considered it un1:ise t o  
paraphrase them. 

Both agencies !.-:ant t o  meet with your personnel t o  
discuss  s p e c i f i c  questions ra i sed  i n  t he  l e t t e r s .  I 
assume t h a t  your personnel, l i k e  ours ,  w i l l  bc ge t t i ng  
back t o  rou t ine  i n  ear ly  January. lihen they have had 
time t o  d iges t  1-he=e coarnents, I'll look f o r  a telephone 
c a l l  from you t o  arrange some conferences. 

Have a good Kew Year: 

Sincerely  , 
, . ..- i'i' l. A c L 5 i f - b  L- 

2' 
' John Wellborn 

Enclosures 



D A V I D  M. GOODRICH.  DIRECTOR 
Ellington Acrlcullural Center P. 0. Box 4 7 4 7  Nashviile, Tennessee 37220 H A R O L D  E. WARVEL.  ~ 6 . 7  DIR. 

November 30, 1971 

XI-. John Wellborn 
Divis ion of Urban arrd Fcdora l  A f f a i r s  
1025 Andrew Jackson S t a t e  Of f i ce  B u i l d i r ~  
Nashville,  Tennessee 37219 

Dear ltr. Wellborn: 

There a r e  two gene ra l  a r e a s  f o r  concern about  t h e  proposed des ign  of 
t h e  Sequoyah Nuclear P l a n t s .  I k s t  important  a r e  t h e  tempera ture  
cons idera t ions  > d t h  r e fe rence  t o  c r i t e r i a  t o  b e  used and methods of 
meeting t h e  c r i t e r i a .  TVA prec ludes  many q x e s t i o n s  by  s t a t i n g  t h a t ,  
whatever s tandard  i s  adopted, t h e  p l a n t  ;,ill b e  designed t o  conply. They 
f u r t h e r  s t a t e  t h a t ,  considering t h r e e  p o s s i b l e  c r i t e r i a ,  any could be met 
without  t h e  u s e  or' c o o l i r ~  t m e r s  and c i p l o y i t ~ g  a dliffuser SJS~S;;~ i n s t e a d .  
None of t h e  t h r e e  hypo the t i ca l  c r i t e r i a  cons idered  i n c l u d e  one c o n s i s t e n t  
w i th  t h e  needs f o r  c o o l i ~ a t c r  f i s n  spec ies .  +Ili;'nough t h e  new t e ~ p e r a t u r e  
s tandard adopted by t h e  Tennessee $later  Q u a l i t y  Con t ro l  Board h a s  no% 2.6.1 
included a s e c t i o n  s p e c i f i c a l l y  pro tec t i r -c  t h e s e  spec i e s ,  t h e  Gane ar?d 
F i s h  Co.mission i s  still trorl5r.g torcard t h e  adopsion of such a s e c t i o n  
which r.~ol.iLd not  a1lo:r y a t e r s  :.inere t h e s e  s p e c i e s  e.dst t o  be e l eva t ed  i n  
temperature above 8 3 9 .  Although Chickarraga Lake is a b o r d e r l i n e  s i t u a t i o n ,  
it i s  notable  t h a t  i t s  f i s h e r y  inc ludes  nany coo lv~a te r  f i s h e s .  These 
inc lude  rock bass ,  s a q e r ,  walleye, yello;.; perch, s e v e r a l  s p e c i e s  of red- 
horse,  hogsucker, i o ~ p e r c h ,  and t h e  f a n t a i l  d a r t e r .  The h'i;rassee River  and 
t h i s  a r ea  of C i i l c k a i a ~ n  Lake coxpr ise  t h e  o n l y  r eg ion  i n  t h e  s t a t e  t h a t  t h e  
introduced ycl1o:r perch e x i s t s .  I n  a d d i t i o n  t o  t hese ,  o t h e r  spec i e s  are 
in te rmedia te  bet:.~ecn warn and cool-dater i n  t h e i r  t c z p e r a t w e  requirements .  
These inclucle spo t t cd  bass ,  and t n e  lorigear and r edbreas t  sunt'ish. Tine new 
temperature stzndal,d auoptea by t n e  Tennessee i*!ater Q u a l i t y  Cont ro l  Board 
i s  s e t  a t  a maximum 6 - 1 9  a t  a 10- foot  depth. Prevj-ous r e c o r d s  show t h a t  
t h i s  nrca and dcplh of t h c  lnkc n o ~ . m l l y  do n o t  cxcccd 79%' Lo 83%'; t h i s  
l u  corlz.i:;l~:r~l; WJMI Lllo ~ ~ c c : t l : ~  of .Ll~o coulrr:~tcr c;pccics wl~ich : L I . ~  rlor-rn:~lly 
not  found i n  waters  ovcr  83GJ?. Sur face  t c c a e r a t u r e s  reach  over  &'i' but ,  
a t  such t i n e s ,  t h e  coo1k:ater s p e c i e s  seek lower, coo le r  l e v e i s  of water  
assunirq t h e s e  l e v e l s  sCii.1 con ta in  o;ygen. Thus, we have a s i t u a t i o n  i n  
C h i c h i ~ q a  L&c ~ k e r e  t h e  x z t e r  i s  preser,kly a t  a t e ~ p e r a t ~ e  b a r e l y  
accep tab le  t o  the coo1;;ater s p e c i e s  f o r  t;'hi.cn a l i x i t c d  f i s h e r y  ncw exists. 
To e l e v a t e  t n e s e  t c z q e r a t u r e s  a t  a l l  would j eopa rd ize  t h e i r  ex is tence .  

M E M B E R S  OF C O M ~ 4 l S S l O N  
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Other f a c t o r s  point  out  t h e  need f o r  considerat ion of  a more s t r i c t  
temperature s2andard. P r e s e n t 1 2  tezperz tures  i n  overbanll and s?z;rning 
a reas  of t h e  lake  exceed t n e  SL 2 r~jr i r r ;~~ teiqeratux-e men~ioned above. 2.6.4 
Do TVAts  calculated te;n;eratwe e1e:ration.s consicer t h a t  t n e  n a t u r a l  
ternperaturcs i n  thzse a reas  a r e  higher? K i l l  ter ,?eratures i n  these  a r e a s  
s t i l l  be x i t h i n  c r i t e r i a  l i ~ i t s  x n i l e  t h e  p l a n t  i s  i n  operation? Hoa has 
it deterrnined t h a t  no s ign i f i can t  adverse e fzec ts  xo~2.d occur t o  r e p r o d u c i r ~  
o r g a n i n s  f r o s  t h i s   heno or en on (page S-kS - 5-h6)? WA s t a t e s  t h a t  "... 
t h e  inpact  of t h e  xarn xa te r  on spa t in i~g  h a b i t a t s  cannot be assessed a t  
t h i s  t ine."  (P. 5-L5) This e n t i r e  discussion appears unclear a s  t o  what 
TVA has determined and predicts .  

Page 5-9 begins a  d i s c ~ s s i o n  of expected water terrperatures assuming 
a 9 3 9  ma-~ixm, 1 0 ' 9  r;,aximm r i s e  standard. I n  this ~ s c u s s i o n  it i s  sc2ted 
t h a t  t h e  ;?vex-E! t e ~ ? ~ r a : ~ e  O~JZS<CS th2  riuirrg zcne r.:oula not exceed 9 3 T  
and 9S0F rioulci no-, be exceecea a; zny point  z t  any tiss. It i s  our irn2res- . 
s ion  t h a t  a  93%' na:inun t e q e r a t u r e  scanaard ;:odd not  mean an  average bu t  
ins tead  a texperature not t o  Se exceeded a t  aqy poin t  a t  any t i n e . .  This 

.d iscussion a l s o  iderit iZies t h e  ziixi~g zons not t o  excesd 75% of t h e  r e se rvo i r  
c ross  sect ion which a ? p a r s  cont,raaictory t o  t h e  ca?tion of Figure 21. 2.6.4 
Sons aspects  of tho  r u i n g  zone a;?ear unclezr.  Yce pro2osea d i f f u s e r  l i n e  
would s p n  75$ cf t h e  breadth 02 t h e  lake. Complete r;&ing i s  t o  be 
a t t a i n e d  .r,rithin SO t o  200 f e e t  do~mstrean .  Mould tezpera ture  c r i t e r i a  be 
met a t  this p ~ l n t  cf 200 f e e t  f r c x  t h e  d i f fuser  o r  a t  a  poin t  ruth :archer 
downstrzan xnere t h e  ;.;ater sparxed G-J t'r,e dif,'use,- r i x e s  :i5tn t h a t  b ~ f l a s s i ~ ~  
same? It i s  noted. t h a t  reference f l g u r e s  presented i n  "Lgcre 2 1  assuxe 
complete n ; i x i q  of discharge >.rater ~.,i-Ln t h e  enc i r e  ilo;; of the  f i v e r .  
Figure 2 1  presents  hypo;hetical f i g a r e s  ass=-ic; idl, cont5nuous operat ion .. . of both uni t s .  T;iould t n i s  not proacce a  nucn moother  gra?h line than 
would be shmm i f  nor;r,al f luc tua t ions  i n  u n i t  use ::ere rer ' lectec? G s i g  
t h e   leas^ s t r i c t  tenperature standard (93%' rr.wdinm, 1 0 9  r i s e  rraxixmj, 
standards are  eqcalled o r  exceeded of ten  i n  t h e  ye2rs  covered by t h e  g ~ a p h s .  
TVA s t a t e s  t h a t  cr'ese instances >ill be e l i i i n a t e d  by zaniculaclon of s t r e z n  
f l o x s  f r o 3  upstrean d m  re leases .  E s ~ z ~ e i ,  t h e  estlxz;es given assuze 2 
uniforn aail-J s ~ r e a ~ i o ~  xhich does no; r e f l e c t  r e a l i t y .  If $key c o d d  
have beon ehoim, s:culd strear2lo;r f l - ~ c t c ~ t l o ~ s  t;it;?-',n a  ca:rls ti23 k a - ~ e  2.6.4 
a l t e r e d  t n e  peaks of k h e s  gra>iis? ;;r,o:~ieQe of i r ,c t~n;~r.ncxs t czpera ture  
readiws is  of v i t a l  im?ortance i n  c o n s i a c r f r ~  t h e  xeii-car;: of ~ q u a c i c  
organisms. 

It appe=s t h a t ,  even though s t r a t i f i c a t i o n  i s  weak, t h e  nethod by Appendix 
which underwru5 l e v e l s  of 1:ater i n  ;he SL-zier ~.:oula be nezted aosc r i g h t  
sharply i n c r ~ z s e  ',ke siLiLiL7io,r t c ~ p e r a t u r e s  0.' t h e  C:?lc;:t7:auga t a i h - a t e r  even 
t h o ~ h  a  given tc~?erztuz-e c r l t e r i a  ;:auld be z c t .  The tcii;:&zer terr,?zra- 
t u r e s  2re  cieteminc-a 'oy t n e  t c z 3 e r s t ~ - e s  of ;ai,ers frcx var~r-i~ ae?z?is 02 

n - t h e  l akc  ra;cin: ~7 t h c  t o - d l  alccF.aye. ,ne c c z ~ o ; l ~ c  ~ L s c k . ~ < e  i n  :kc 
oUrr,rr.cr uouia ti:crol"ozo r . c r ~ ~ l l ; l  i r . c b ~ c c  ::::seer f r c x  %he cooler I c w c  lev013 
i n  the  lake. The e f f e c t  of ~ r i i s  co -ad  iizve an el 'fect on the t a i l w a t e r  



?fr. John Wellborn 
Pase 3 
November 30, 1971 

f i s h e r y  even if cone was f e l t  i n  t h e  lake  f i s h e r y  rctiere lower l e v e l s  of 
water a r c  r o s t  s ign i f i can t ly  te~?crat-A-e eievazed. I n  addi t ion  t o  t h e  
t a r m a t e r  f i snes ,  ~r,allr;.outh bass, s?otted bass, rock bass,  lor,7e=r sunfish,  
s a w e r ,  a l l e  yel lox perch, r e&~orsa ,  and an occasioiial t r o u t  (from 
stocked Eortn Cnickazslr:a Creek) a r e  cau-;ns re?;.esentii,= a x tde  variet-f 
of cool and cvcn coli;:ater species. T e a p r a t u r e  increases  i n  t h e  t a i l w a t e r  
would almost c c r t a i n l j  a f f e c t  t h i s  f isnszy.  

T V A  concludcs tha t ,  although coo l in j  to::crs a r c  f e a s i b l e  i f  standards 
rcqairci! t i : cx ,  prcscr.; propascrf. tcnpcrat*~-e standards acen thcn  unncces- 
sary. Thcy s t a t e  t h a t  "It i s  conclcied t h a t  0 2 e r a t i r ~  the p lan t  i n  
compliance x i t h  a 10- r i s e  -nd a 93%' ~az inu7 :  ~;.;oulci not r e s u l t  i n  any 
s ign i f i can t  adverse e f f ec t  on t h e  reservoir ecology except f o r  goss ib le  
e f f e c t s  resu l t ing  f ron  death of entrained o r g a ~ i s n s .  (?. 5-k6). The 
f a c t  t h a t  ! P A  has rezected t h i s  tex;3erature standard and i s  i n s i s t t r e  on 
a more s t r i c t  one ser iously questiocs t k e  v a l l a i e j  of t h e  above qcote. 
The above discussion questions ho>i t n e  s tandard 1511 be met, and r a i s e s  
spec i f i c  questions a s  t o  t h e  poss ib le  e f f e c t s  on t h e  aquat ic  environxent. 
Heated water a c t s  q ~ n e r g i s t l c a l l y  xtt;? other  po l l c t an t s  i n  t h e i r  in_cacz 
on aquatic organiszs. Generally t h e  presence 05 a given po l lu t an t  ~ iould  
have a mo=e dctrixental  -h?act on f i sh  i n  t\a,rzor t~a-cer tnan t n e  sane l e v e l  
of t h a t  pollutant, i n  cooler -wat,er. I n  t h e  case  ol" oqgen ,  t h e  a3ove i s  2.6.1 
t r u e  i n  addi t ion t o  t h e  f a c t  t h a t  Iiamer water  norcal iy  c a n ~ o t  hold a s  
much oxygen, a l l  ot?.er f a c t o r s  rena in i rg  equal.  The ne2dirazers of 
Nickajaclc Lake (Ckattar,ooga, belo;; Ciiickaxaugz Daa) a r e  a,icc~g t n e  most 
pol luted i:zters of t h e  s t a t e .  Tresencous qczc tLt ias  02 In~xstrial and 
municipal hzstes  a r e  received by t h e  Seznessee Z v e r  a t  Ciisttanooga, l?e 
question the  e f f e c t  of even s l i g h t  e leva t ions  ol' ;.-ater terir;era.r;ure i n  2.6.5(3 
r e l a t i o n  t o  t h e  po l lu t iona l  inpac t  of these  i ~ a s t e s .  

In l i g h t  of t h e  above, we urge t h e  considerat ion of ac i&i t io r i l  
c o o l i ~ s  of t h e  dischzrge x a t e r  *a c o o l l r ~  toxe r s  or sccs o the r  p r a c t i c a l  
method. 3clou is a co-v of t h e  Tennessee Xntldegradztion Statexea: of 2.6.9 
t h e  General iTater Qua l i ty  Cr i t e r i a  f o r  t h e  3 e l i n i t i o n  anci Coatrol 02 
Pol lu t ion  i n  t h e  Xaters of Tennessee. 

1. The Standards and 31an adoazed a r e  designed t o  provide f o r  
t h e  protect ion of eLsz izg  ;.:ater c_;lalitg iinc;/or t h e  ~;gracZrg 
o r  venhancex~ntt '  of :,zter q c a l i t y  i n  e v e r j  i n t e ~ s t a t e  s t r e a a  
within Te~necsee .  It i s  recogriised that soxe ;racers cay 
have e x i s t i r ~  q u a l i t y  b e t t e r  tnan esta51iskec standards. 

. The C r i t e r i a  acd Stazdaras s h a l l  c o t  b e  construed a s  p e r z i t t i n g  
t h e  degradation of these kigker q ~ a l i t y  ;:a-,ers ;.-hen such can 
be prevented by reasczakle p l? ; t l o r i  cor.crol r.2asnres. i n  . . . .  . t h i s  regard, e:zst:r< n=;c q c z 2 t - ;  i;zter i , i l L  be r.airicair,ed 
unless  and ~-,til  It i s  affirrr . :ci-~e~ cc , ,o ;~s t~ ; i t zd  t o  t h e  
Tennesses S t r a .  ?oll-,-,lon Coztrol  3oard ;?.at a c'nanga i s  
j u s t i f i z b l e  ss a r e s u l t  of necessarJ s o c i a l  acd econorxic 
developmnt. 
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3. A l l  discharges of sexage, i n d u s t r i a l  waste, o r  o the r  waste . 
s h a l l  receive t'ne bes t  prac t icable  t r e a z r z n t  (secondary o r  
t h e  equivalent) o r  control  accordirz  t o  t h e  pol icy and 
procedure of t h e  Tennessei! Stream ? o l l ~ t i o n  Control So=d. 
A degree of t r ea tnen t  g rea te r  than secondary k5en necessary 
t o  pro tec t  t h e  water  uses  ill be required f o r  se l ec t ed  
sewage and waste discharges. 

4. I n  inplementing t h e  provisions of t h e  above a s  they r e l a t e  
t o  i n t e r s t a t e  s%reans, t n e  Tennessee St rean  Pol lu t ion  Conzrol 
Board will cooperate 15th t h e  SecretarJp ol' t h e  I z t e r5or  i n  
order  t o  a s s i s t  hin i n  carrerig out n i s  r e s?o r , s ib i l l t i e s  
under t h e  Federal  l ia ter  Po l lu t ion  Control Act, a s  amended. 2.5 

We f e e l  t ha t ,  although -Q  e,dst ing standard Kay be  met, reasonable 
pol lu t ion  cont ro l  measures a r e  ava i lzb le  t o  TVA t o  prevent c e ~ r a d a c i o n  
of  t h e  t:ater t o  che extent  standards ray a l lox .  I n  such a cocgestea 
a rea  a s  t h i s  pihere a r;.,a;or nuclear poxar p l an t  i s  2l;nned above (Watts 
Bar   an) and a n  e-xtrenely n9avj po l lu t ion  load  i s  a l r e a e j  b e l q  ca r r i ed  
espec ia l ly  belox t h e  proposed Sequoyan plant ,  sucn c o n s i d e r a ~ i o n s  a r e  
uarranted. 

Our second major area of concern i s  t h e  e n t r a i n ~ e n t  of plar'ddon, 
and planktonic f i s h  eggs and l a rvae  i n t o  t h e  p lan t  intake.  TVA s t a t e s  
t h a t  "E~'-passed pl&nkkon snould be s s i ~ ~ l a t e c !  b-J t h e  i ~ c r e a s e  i n  t e w e r a -  
ture ."  (P. S-L3). This i s  understood Tor t h e  h a t e d  ;iater outs ide  02 
the mixing zone. Ec;rever, tkose  passizg ckrozgh t h e  ni ;dr4 zone ( ~ h i c h  
spans '75s of t h e  Breadth of tks' s t rean)  nay encx,?ter s i z i l a r  problezs  
as those  entrained i n  tiie intdce.  After efi5rairing a s  much a s  i2$ 02 
t h e  t o t a l  f lex ,  it aFpears ~ a s s l b l e  t h a t  any fuznt:?er x o r t a l i t j  i n  t h e  2.6.5(2) 

mixing one rL,-'nt prove s igra- icant .  >!e ;:odd ask if: TV.4 kas c o ~ s i ~ e r e a  
these  p o s s i b i l i t i e s  a m ,  i- so, request t h a t  zeasures be plannsa i n  t h e  
f u t u r e  t o  alle-riate the  ?roblea if it aevelo?s tZ;er operaslon bsgins. 
Again i n  connection x i t n  water c_-~ality,  a s l ~ r i i Z i c a z t  azaunt o-ead 
organic matter would tend t o  r a i s e  t h e  3OD ar,d lun?.er l c x e r  oGgen 
l eve l s .  

I n  sunmry, t'ne T e n ~ e s s e e  G a ~ e  and Fish  Co;ruzission  request.^ 
consideration of t h e  f o l l o ~ i n g  : 

1. Answers t o  c e r t a i n  q e c i f i c  questions given i n  the t e x t  of 
t h i s  l e t t e r .  

2. Fur ther  consideration cf cool i rz  to-t:ers o r  other  coo l i r3  
methods f o r  discharge water f o r  the  follo-&rig rezsons: 

a. To m ~ e t  a pro?osed cool;;~ter t e x ? e r a t ~ - e  stznckrd ins t ead  
of t h e  tez?crature s ; ~ r i ~ ~ d  set f o ~  -;ar;;;iater ;Ts?,es. 
Yany coolizater s?eciss 2reser i tV e e s t  i n  Chickaizauga 
Reservoir. 
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b. Protec t ion  of t h e  p a r t i c u l a r l y  suscept ib le  Chickarnauga 
t a i lwa t  e r  . 

e. ~ r o t e c t i b n  of overbank and spawning a r e a s  of Chickamauga 
Lake. 

d. Prevent f u r t h e r  degradation of dovnstream waters xhich 
are already heavily polluted. 

e. To comply with the Tentitssee Antidegradation Statement 
of the  Tennessee Water Qua l i ty  C r i t e r i a .  

3. - Further co mide ra t ion  of t h e  poss ib le  L q a c t  of organisns 
des t ruc t ion  due ti e n t r a i m , e n ~  and contact  i n  Yfie mixing zone 
and preparat ion of a plan t o  a l l e v i a t e  t h e  problem ir' it proves 
s ign i f i can t .  

'Thank you f o r  allmring us  t o  comment on this pro jec t .  

Yours very truly, 

TENN3SSEZ GIri.53 FIS! COXaSSIOM 

Assistant E r e c t o r  

. cc: I&. Hudson Nichols 
Hr. Robert liatcher 
Mr. Leary Jones 
Mr. Ed Hockensmith 
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DEPARTMENT O F  P U B L I C  HEALTH 
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cam-- 

N A S H V I L L E  3 7 2 1  9 

627 C o r d e l l  Hu l l  Bu i ld ing  - 

December 8 ,  1971 

Mr. John Wellborn 
O f f i c e  of  Urban and f e d e r a l  A f f a i r s  
S u i t e  1025 
Andrew Jaclcson State O f f i c e  Bu i ld ing  
N a s h v i l l e ,  Tennessee 37219 

D e a r  M r .  Wellborn: 

I n  accordance w i t h  your  memorandum o f  October 2 8 ,  1971, o u r  
D i v i s i o n s  of Kater  Q u a l i t y  C o n t r o l ,  A i r  P o l l c t i o n  Concrol ,  and 

. I n d u s t r i a i  and Rad io log ica l  h 'eal th  have reviewed t k e  E n v i r o r n e n t a l  
Impact S ta tement  on t h e  Sequoyan Nuclear P l a n t  U n i t s  1 and 2 .  
P l e a s e  n o t e  t h e i r  corraents below. 

DIVISICX OF P:ATER Q U U I T Y  CONTROL 

Page 5-6(3) s t a t e s  t h a t  t h e  p l a n t  w i l l  h a v e ' o n l y  minimal e f f e c t s  
on t h e  chemical  and p h y s i c a l  c h a r a c t e r i s t i c s  of  t h e  r e s e r v o i r  and  
w i l l  n o t  a l t e r  t h e  p r e s e n t  usage  of t h i s  s o r t i o n  05 t h e  Tennessee 
River. 

Page 5-7 q u o t e s  t h e  S t a t e  of Tennessee C r i t e r i a .  The f i g u r e s  
quoted a r e  t h o s e  of t h e  Stream P o l l u t i o n  C o n t r o l  Board which were 2.6-1 
n o t  approved by t h e  E n v i r o n ~ e n t a l  Protection Agency. Actached -- - i s  a 
copy of t h e  r e v i s e d  C r i t e r i a  ado?ted by t h e  Plater Q u a l i t y  c o n t r o l  
Board on October 2 6 ,  1971. The r e v i s e d  C r i t e r i a  a l l o ~ ~ s  5OE' o r  3OC 
v a r i a t i o n  v:itn a maximu? oaf 87O1 o r  3I0c.  Th i s  n u c l e a r  ? l a n t  i s  
des igned f o r  a ~ O O F  r i s e  n o t  t o  exceed 5 3 O ~  as t h e  ave rage  t e z p e r a t u e  
over t h e  c r o s s  s e c t i o n .  Th i s  w i l l  n o t  n e e t  t h e  new c r i t e r i a .  

Page 5-27 n o t e s  t h a t  s o d i m  c h r o n a t e  i s  used a s  a c o r r o s i o n  
i n h i b i t o r .  The r e p o r t  s t a t e s  t h a t  noxc w i l l  Le r e l e a s e d .  .?lo 2.5.1 
t r c n t n ~ c n t  of  :.;astes i s  pro?osed :or t h e  t r a t e r  f i i t r a t i o n  u n i t .  The 
s i z e  of t h e  t r e a t a e n t  p l a n t  i s  n o r  s t a t e d ;  however, t h e  Refuse A c t  
of 1 8 5 9  i s  rcquirir,cj a l l  wa te r  t r e a t ~ e n t  p lan t s  t o  p r o v i d e  t r e a A a e n t  
o f  the s ludge  and backwash water .  

D I V I S I O N  OF A I R  POLLG!?IC>: C0:;TROS 

It apFcars  t h a t  t h e r e  woule be no a i r  p o l l c t i o n  e ~ i s s i ~ n s  t h a t  
would d i r e c t l y  concern o u r  d i v i s i o n .  7 i n i l e  t h e y  w i l l  nave saxe e n i s s i o n  
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i n  t h e  form of  gaseous w a s t e s ,  t h e  o n l y  r e l e a s e s  o f  concern  are 
r a d i o a c t i v e  g a s e s  which w i l l  be  monitored a t  a l l  t i m e s .  Th i s  phase  
of t h e  r e p o r t  w i l l  be  reviewed by t h e  I n d u s t r i a l  and R a d i o l o g i c a l  
Hea l th  Div i s ion .  

DIVISION OF 12JDUSTRIkL AND R\DIOLOGICAL HEALTH 
2.4.1(4: 

Page 5-65 - Reference i s  made t o  t h e  r e l e a s e  of  r a d i o a c t i v e  
gases. We q u e s t i o n  h e r e  t h e  good judgxent  of r e l e a s i n g  gaseous  
w a s t e s  n e a r  t h e  t o p  of t h e  r e a c t o r  b u i l d i n g .  I d e a l l y ,  such  
r e l e a s e s  would be made through a h igh  s t a c k .  By r e l e a s i n g  t h e s e  - 
g a s e s  nea r  t h e  t o p  of t h e  r e a c t o r  b u i l d i n g ,  it may p o s s i b l y  p e r m i t  
t h e i r  e n t r y ,  wi th  l i t t l e  d i l u t i o n ,  i n t o  v e n t i l a t i n g  d u c t s  d u r i n g  
c e r t a i n  weather  condition^. 

Page '5-67, Paragraph 3 - The i n t e n t  of  r e c y c l i n g  and n o t  2.4.1(2: 
r e l e a s i n g  t r i t i u m  waste  having a  t r i t i u n  c o n c e n t r a t i o n  h i g h e r  t h a n  
50 p e r c e n t  of t h e  c o n c e n t r a t i o n  o f  t h e  2 r i n a r y  c o o l a n t  i s  s t a t e d .  
Th i s  would, of  c o u r s e ,  r e q u i r e  an  a n a l y s i s  of  scch p r i a a r y  c o o l a n t  
p r i o r  t o  any r e l e a s e  of tritim. However, t h e  c o n c e n t r a t i o n  o f  
t r i t i u m  i n  t h e  was te ,  p e r m i t t e 6  t o  be  r e l e a s e d ,  ~ z o u l d  always b e  
dependent  u?on t h e  number of  y e a r s  t h e  r e a c t o r  had been o g e r a t i n g  
and p res -medly  c o u l c  be v e r y  h igh .  Page 5-68 nenc ions  t h a t  t h e  
t r i t i u ~  may n o t  be r e c y c l e d  f o r  t h e  f o r t y - y e a r  l i f e  of  t h e  r e a c t o r  
due t o  t h e  n e c e s s i t y  of ma in ta in ing  t h e  t z i t i u n  i n  t h e  p r i x a r y  
c o o l a n t  a t  a  s a f e  l e v e l .  tie f e e l  t h a t  t h e  c r i t e r i o n  f o r  envi ron-  
menta l  r e l e a s e  of tritiu3 should  be s t a t e d  and shou ld  n o t  be  based 
on t h e  va ry ing  and i n c r e a s i n q  c o n c e n t r a t i o n  o f  tritiun i n  the p r i i a r y  
c o o l a n t  loop  of t h e  r e a c t o r .  

2.4.1(2: 
- Page 5-68, Paragraph 1 - The t e r m  " a c c e p t a b l e  l i m i t s "  shou ld  

be de f ined .  

1 Pa;e 5-72, last paragraph - The s p e c i f i c  r e g u l a t i o n s  of t h e  8: S. 
Departnent  of  T r a n s p o r t a t i o n  should be  s t a t e d  i n  p l a c e  o f  t h e  g e n e r a l  
r e f e r e n c e  t o  " a p p l i c a b l e  r e 5 u l a t i o n s " .  

Page 5-77 - In a l l  p r o b a b i l i t y ,  t h e  v a l u e s  l i s t e d  i n  i t e m s  one 
(1) through f o u r  ( 4 )  of (d )  have Seen t aken  f r o n  S e c t i o n  173.393 of 
Departnent  of T r a n ~ ? o r t a t i o n  r e c u l a t i o n s .  I f  s o ,  i t e n  two ( 2 )  
should s t a t e  a e d i t i o ~ a l l y  t h a t  " c l c s e d  v e h i c l e s  o n l y  w i l l  be  used",  
t o  conform wi th  t h e  Department of  T r a n s p o r t a t i o n  requi rement .  

Table 2.4- 
Page 5-85 - I n  t h e  table on t h i s  ?age, l a s t  c o l ~ x a  o f  A. 1, 

t h e  q u a n t i t y  of t e n  (10) c u z i e s  i s  q i v e x  a s  t?,e pro?oscd 10  C Z X  50  
Appendix I lizit f o r  t h e  annua i  estizzted t o t a l  q c ~ n t i t y  ( e x c e ~ c  
tritium) of r s a i o a c t i v e  i x a t e r i a l s  :o be r e i e z s c d  i n  l i q u i c  effluents. 
As publ ished  June 9 ,  1 9 7 i ,  i n  t h e  ie2era l  2 e c j i s t e r ,  A ~ p e n d i x  I of  
1 0  C F X  5 0 ,  Item A.  1. lists t h e  a c c e p t a b l e  q u a n t i t y  as  f i v e  (5) 
c u r i e s .  
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Appendix G 
Page 5-99, Paragraph 2 - The use of the term "administrative 

controls" here suqgests that such administrative controls nay not 
necessarily be exercised. This tern should at least be defined so 
that some judgnent can'be made of the ap2ropriateness of the 
statement. 

Page 5-99, Paragraph 3 - We question how it can be stated 
unequivocally that no operating transients will occur so as to 
exceed design limits of the fuel. Vie realize that tnis statement 
has been xade on the basis that "the plant desisn incorporatss a 
reactor protection s:~sten which limits the Fost;lated t;ansientsni 
but we do ROC agree t n a z  a reactor ~rotection systea has been 
designed which will preclude all possible nalfunctions. - ' 

Page 5-101, Paragraph 4 (including Table 23 which follows 
Section 10) - Herein is listed the noble gases and the iodines 
which would be released due to a primary to secondary leak. We 
question the oinission of any mention of tritiw, wilich would also 
presmcily be released from primary to secondary loop with the 
radioactive gases. 

Table 2.4-2 
Table 20 - By adding the individual quantities of radioactive 

materials, we obtained a total of 0.309 curies instead of 0.362 curies 
as stated in the table. Also, we'are unable to understand why triti.i~.~-. 
was not listed, as tritium recycling was aparently not assmsd in the 
preparation of tnis table (see note 2 on this table). Also, on con- 
paring Table 20 with Table 11 1-4 of the Preliiainary Safety Analysis 
Report, which has a title identical to that of Table 20, subir.itteC by 
the Tennessee Vallsy Authority prior to issuance of a construction 
permit, it has been noted that there is a significant difference in 
the number of isotopes listed and the quantities estimated to be 
released, e.g., exci~ding the tritiua which is listed separately f z o z  
other isoto?es in Table 11 1-4, the estinated totals given in the 
rwo 12) cables are as follows: 

Table 11 1-4 of PSAX - 8.22 x lo4 pCi (0.0822 curies) 
Table 20 - 0.362 curies. 
We wish to know the basis for calculating the estimated releases 

in each report. 

If other information is needed, please advise. 

Very truly yours, 

. 
David 2.' Sooth 
Assistant Director 
Bureau of Envizo~~xental Health Services 

DI1B : bah 
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VKR.(ON SHARP.  V I C E - C w r a a r r m  
N I ~ U V I C L C  

TENNESSEE HISTOF!ICAL COMMISSION 
STATE L I S R A R Y  A h 0  A R C H I V E S  S U I C O I N G  

N A S H V I L L E .  TENNESSEE 37219 

A p r i l  5, 1972  

M r .  John Kellborn 
Of f i ce  of  Urban and Federal A f f a i r s  
Andrew Jackson S t a t e  Off ice  Building 
Nashvi l le ,  Tennessee 37219 

Dear M r .  Wellborn: 

Reference i s  made t o  t h e  Tennessee Valley Author i ty ' s  
Environmental Statement concerning t h e  Sequoyah Xuclear 
P l an t ,  dated October 19 ,  1971. 

We concur i n  t h e  statement t h a t  t h e r e  a r e  no p rope r t i e s  
o n  t h e  Notional Regis ter  nf His to r i c  P la res  that-would 
be a f f ec t ed  by t h e  cons t ruc t ion  of t h e  Sequoyah Nuclear 
Plant. 

However, w e  quest ion t h e  c u l t u r a l  e f f e c t s  on present  and 
f u t u r e  generat ions i n  t h e  Tennessee River Valley and 
Hamilton County t h a t  w i l l  r e s u l t  from economic growth 
spurred by t h i s  p lan t .  The rosy p i c t u r e  presented i n  
s e c t i o n  6.5 is not a l t oge the r  convincing. After  a l l ,  
t h e  c u l t u r a l  environment i n  which people l i v e  includes 
t h e  physical  landscape and i f  t h a t  landscape ceases t o  
resemble i t s  p a s t ,  a por t ion  of t h e  people's h i s t o r y  i s  
a l s o  l o s t ,  Unplanned economic growth can produce t he se  
changes. If t h e  Tennessee Valley Authori ty i s  aware o f  
and has s tud ied  such lons-range e f f e c t s  of  thls power p l an t ,  
it is not evident  i n  t h i s  Environmental Statement, 

Sincerely ,  

Herbert L. Harper Y 

Direc tor  of Programs 



16, 6 ~ Z m o  1.1. B d l c y  
&ant Rcvicv Coordixcor  
Officc of Urbzn and zcCcrdL 1rPfrJxs 
8uii;e 13I-Z 
An&c-~ Jackson Stcte Office Bdg. 
UmhviUo, 'L'wcssee 3722.9 

On D c c d e r  27, 1371, in i . 2 .  liell%m'o ldter to 1.9. A. J. Gr*d ,  
your office ; r ? x i ~ ~ d  cczzxs OR OW *~dt cix-~?lcrrtd & a t c a t  
fox Lhc S e o u q c d ~  i i~clczr 2lenG, UpLts  1 cnrl 2. L2 Y2.?t l c t t c r  a d  
cnclow%-es it T~ rccucrtcd cizt Jtl:,l nrcqJi<.2 ~LGitio& i T l o r - z t i 0 ~  
w n c w , ~  dtern'?.tzxre coolini f ~ f s t e s  beiorc l i l i r Z ' 5  the fbd. 
erdrocacntd.  iq1acz ~ % c Z d  with tile Council. on ZnvlE'oncsGnl 

T\rh has concluded a dct~flcd rcavdmtlon of the um-scd coding  
fac i l l t i ea  for Sequo-~.in. i3seci on t-bis racvi l .u~ion,  ic i: prqased 
tbt r3tu-d. *=% coslhq to?:crs be C e a i ~ y ~ c b  a d  -3Ued to ~ ~ q l e -  
m3nt the c3olFz; cp.;zi3iU-Ly oi %he oace-t&wc-a U i T s o r  ~ j ~ t a *  it' 
La our int--?ttiol to 09;rzce t ~ e  c o s ; ~ ; i ~ ~  coal- o ~ o - b u  in t h e  o g a ,  
heilpcr, a?d cloned mtics oa reed in crrler (a C- rdth the 

Forty mrrths vill bc ren-uked for 4esi .p clld co&r~ction of th3 
coolhq to::crs. DJT~ZZ c i r p  to L ~ L ?  291x33 02 th? lztCer e lmrn  
mnths of t h a t  pxiod, cr;r or' C3e n;o n l r l u  d ~ o  is to be 

. operrtiond. xhi.3 i . r z e ~ L 1  zeriod., 'PlA e:q~wts to be able to 
met cmlicable s t z n ~ c i ~  55th thC l i l ~ u e r  s y s t u  snrt vith minnr 

The recyrluation of t?lc p w n e d  coaling f s c l l t i e s  58 reflected in 
the ado:cd  rior.j.ir,l or' Scction 2.6 "C2:^, 2is;iozkion" $3 be 
hcludcd in tk Sec-qV& 'iud c a v l r o ~ c n t s l  scntmenr. ~:cich \if3 pbU 
fo f i l c  rdth CI: 5; czrly D e c ~ ~ z .  LC ~ h o c l d  be nlezsed to "& 
yith you pr lc r  to tkt ti=lc 50 rcsalve r ~~_tx?stiozIs 
concerning the dterzutkiue codling c y s t u ~  fcr Sequyah. 
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Mr. A. J. Gray 
Chief, Regional Planning Staff 
Tennessee Valley Authority 
Knoxville, Tennessee 3'7902 

7.11-1 

m e -  REGiC>lAa "1 b ,  AN>J[bi:G - a  . I .  ~ ~ ; ? ~ ~ t ~ c  J * . J w r  \.;.I - I  !' 

Dcar Sirs :  

After a careful review of the d ra f t  environmental statement for  the Sequoyah Nuclear 
Plant, we have the following questions and comments : 

2 .  . Appendix L 
(1) Has any consideration been given to  the cumulative effects upon the environ- 

s ment of this region resulting f r o m  the installation of the three proposed 
nuclear facilities, Watts B a r ,  Sequoyah, and Browns F e r r y ?  We have 
contacted the Division of Environmental Research  and Development here  
in Chattanooga and they were  not aware of any study of this nature a t  the 
present  time. 

( 2 )  When will the type and degree of t reatment  for  waste  chemicals (p. 5-27) 2.5 
be determined? Also, what a r e  the reasonable economic l imits  s e t  f o r  
this treatment program? 

2.5 
(3) Mention i s  made on pages 5-32 of spawning and nu r se ry  s i t e s  approxirnztely 

two to four miles  downstream f r o m  the plar,t site. If the ecology of these 
a r e a s  i s  upset through increased water  temperature  and waste chemicals ,  2-6.5 
will game fishing in the a r e a  be affected? 

2.6.5(2) 
(4) What will be the mortali ty ra te  of the Gizzard Shad (pp. 5-40) and will a 

substantial reduction of these f ish affect  the game fishing in Chickamauga 
Lake? 

(5) What a r e  the reasonable economic l imits  s e t  forth on pages 5-61 fo r  the' 
t r ~ a t m e n t  of radioactive wastes?  - 

2.4.1(4) 
( 6 )  In the unlikely event that possible adverse  effects of radioactive r e l ea ses  in tke 

fo rm of gaseous wastes a r e  detected, will these re leases  be stopped? 

- 2.6.6(2) 
(7) The Ci ty  of Cllattanooga appears  t o  be in the a r e a  where the fogging con2itions 

noted on  pages 7-10 will probibly occur.  Irlill this fog be dissipated before 
it reaches  the do\\ntown a r e a ?  

OFFICE Oi EXECUTIVE Dl 2ECiOR 200 CITY H/,LL A N N E X  t.Y C~~.~TTI\~JC)OGA, TENNESSEE 37402 C 267-6631 
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1.1.2 
(8) In the hlay, 1970, brochure "Sequoy+h Nuclear Plant,  " mention is made  

of using 2 ,400 ,000  pounds of ' ice to  halt the buildup of heat and p re s su re  
within t11c contalnmcnt vesse l  of the reactor .  Will this i ce  be manu- 
factured and stored a t  the plant s i t e ?  

( 9 )  W e  would like to suggest that copies of the final d ra f t  of the Sequoyah 
Environmental Statement be sent to both the Hamilton County Health . 

Department and the Chattanooga-Hamilton Cotmty Air Pollution Bureau 
for their review and comments. 

Of pr imary concern to us i s  the question, Is T V A  considering the combined and 
cumulative environmental impact  of i t s  s e r i e s  of nuclear  plants on the region a s  
a whole? o r  a r e  they writing individual environmental s ta tements  on each plant 
as though i t  existed in a vacuum? 

Thank you for providing us the opportunity to  review this  environmental s tatement.  
If we can be of assistance in the future, we will  be m o r e  than happy to comply. 

Sincerely, 

FOR THE EXECUTI'V'E DIRECTGR 

Eugene F. Kelley 
Associate Planner 

EFI<:jb 
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UNlTtD STATES 

ATOMIC EfdEI-;G'I' COfvIMlSSIDiS 
WASHINGTON. D.C. 20545  

Mr. Lynn Sceber 
General llanager 
Tcnncssce Va 11 ey Au ti-tori t y  
508 Uni otl Avenue 
Knoxvi 1 l c ,  Tennessee 37902 

Dear I-lr. Secber: 

Thc PFCS o f  t h e  Sequoyah. Fluclear P l an t ,  Uni ts  1 and 2, i s  being 
reviewed by I.hc A E C  s t a f f ,  arid a p a r t i a l  l i s t  of co:::ients i s  t rans-  
m i  t t c d  (fr~c1osur.e 1 )  a t  t h i s  t i i ~ e  i n  order  t o  perni t you t o  continue 
the prepcrat-ion of yGur FES. These ccs~xents have be?n t ransn i  t t e d  
t)y t c l cp t~o l~ .  t o  I;I~I;~/)(:I-S of yolir s t a f f .  AddS t i ona l  co;--;ents w i  11 be 
.lor {srdeu 1 iiovei;,!>(.r. 20, l C ! i 3  \ihetl the rcvi  c;,!s a r e  co::ipieted. 

S incere ly  , 

ilar17 C-I I,. I I G  i I C I  , t \ S S i  5LdliL U l r & ? C C O t  
f o r  Envi rcnirient~l !)rojecrs 

Di rec to ra te  o f  Li censi fig 

Enclosure : 
As s t a t e d  



Enclosure 1 

( 1 ) .  The annual average, r e l a t ive  atnlospheric dispersion ( X / Q )  
values a r e  not presented and the s t a f f  i s  unable to  evaluate 
the analysis contained i n  the PFES. The equation shown in  
Appendix I ,  page 1-2, apparently i s  i n  e r r o r ,  and i f  used 
as presented may produce resul t an t  calculat ions tha t  a re  
not dernonstrably conservative. The s t a f f  strongly recommends 
tha t  appropriate values f o r  the re1 a t ive  atmospheric dis- 
persion a t  the Sequoyah S i t e  be provided i n  the FES. 

( 2 ) .  Page 1.2-2, ~ e c t i b n  4 ,  Paragraph 1. The s t a f f  recornendsthe 
addition of the phrase, " a l l  of which a r e  tec tonica l ly  inact ive",  
t o  the second senterce.  

( 3 ) .  T"13es 1.2. 3 and 4 ,  Section 5,  Paragr7iphs 3 and 4. The s t a f f  
be1 ievcs the word "climate" i s  inappropriate as used i n  the 
discussion of a i r  mass types, and suggests t h a t  the climate 
a t  Scquoyah i s  ----- continental ra ther  than the l i s t e d  " in t e r -  
changeable continental and mari t ine".  The wide range of tenper- 
tures  c i t ed  i s  a de f in i t ive  cha rac te r i s t i c  of continental 
climates . 
The s t a f f  be1 ieves that the probabili ty of occurrence of 
tornadoes a t  the s i t e  cannot be appronriately described as 
"extremely low" when comparison i s  made to  occurrences in 
other areas in  the region. Reference should be made to  the 

' ESSA Report, Severe ~ o c a l  Storm Occurrences, 1955-1967, 
ESSA Technical ~lemorandum 1JB'CE.l FCST 12, Sept. 1969. 

( 4 )  Page 1.2-7, flow tabulation. The statement should be made 
t h a t  the flow frequencies l i s t e d  a re  a l so  expected to  apply 
i n  the fu ture  with operation of the reservoirs .  

(5)  Page 1.2-9, Last paragraph. The time his tory of the 
temperature observations should be given, and an assessment 
should be made of t h e i r  relevance to  fu ture  conditions. 

( 6 )  Page 1.2-12, l a s t  paragraph. The estimated water usage 
a t  the plant  should be provided in  tabular form. 

( 7 )  Page 1.2-53, f igure  1.2-3. Tbe portion of the curve of 
hourly discharges between the 84th and 90th percent i les  
apparently i s  i n  disagreement with the t e x t ,  pp 1.2-7. 



(8) Page 2.4-27, f i r s t  paflagraph. The s t a f f  b e l i e v e s  
t h a t  i t  would be  p ruden t  t o  moni tor  r a d i o a c t i v i t y  
independent  o f  t h e  p l a n t  e f f l u e n t .  

(9 )  Page 8.2-6,  S e c t i o n  ( 6 ) .  I f  t h e  r a t e  o f  l o s s  due t o  
e v a p o r a t i o n  and d r i f t  ( 7 3  f t 3 / s )  i s  t h e  average  l o s s ,  
i t  shou ld  be  i d e n t i f i e d  a s  such .  I f  i t  is  a maximum 
( c o n s i s t e n t  w i t h  t h e  1 i s t e d  annual  maximum e v a p o r a t i v e  
l o s s  of 53,000 a c r e - f e e t )  t h e n  an e v a l u a t i o n  of t h e  
ex t remes  o f  t h e  l o s s e s  du r ing  & s t reamflows  would be  
u s e f u l .  

(10) Appendix A-3; second paragraph .  By t h e  method sugges t ed ,  
and  us ing  t h e  d a t a  g i v e n  on page 1.2-4, t h e  s t a f f  
c a l c u l a t e s  t h e  p r o b a b i l i t y  t h a t  a t o rnado  w i l l  s t r i k e  
t h e  p l a n t  t o  be  8 .4  x 10-4, o r  abou t  one i n  1195 y e a r s .  

( 11 )  Appendix A-8, S e c t i o n  ( 6 ) ,  l a s t  paragraph .  The s t a f f  
n o t e s  t h a t  LCD f o r  Chat tanooga i n c l u d e s  a r e c o r d  of a 
24-hour snowfa l l  of  12 .0  i nches  i n  December, 1886, 
i n  t h e  v i c i n i t y  of Chat tanooga.  

12)  Appendix G-19, S e c t i o n  10 ,  l a s t  s e n t e n c e .  The s t a f f  
s u g g e s t s  t h a t  t h e  ph ra s ing  "114 of  t h e  d i s p e r s i o n  con- 
d i t i o n s  l i s t e d  i n  Regu la to ry  Guide 1 .4" ,  is  more appro- 
p r i a t e .  

(13) The sou rce  terms l i s t e d  f o r  l i q u i d  and gaseous  was t e  
from t h e  Sequoyah Nuclear  P l a n t  a r e  r ea sonab le  and 
comparable t o  t h o s e  o f  o t h e r  P1bIR's o f  l i k e  s i z e  w i t h  
s i m i l a r  radwas te  t r e a t m e n t  sys tems .  

( )  Trucking  o f  t h e  r a d i o a c t i v e  l i q u i d  was te  f o r  o f f s i t e  
d i s p o s a l  i s  n o t  a c c e p t a b l e  t o  t h e  s t a f f  a s  a method 
f o r  d i s p o s a l  of t r i  t i a t e d  w a t e r  from t h e  p l a n t .  



Enclosure 1 

AEC Comment Number 1 

The annual average r e l a t i v e  atmospheric d ispers ion (x/Q) values 
a r e  not presented,  and t h e  s t a f f  is  unable t o  evaluate  t h e  ana lys i s  
contained i n  t h e  PFES. The equation shown i n  Appendix I ,  page 
1-2, apparently is  i n  e r r o r  and, i f  used as presented, may produce 
r e s u l t a n t  ca lcu la t ions  t h a t  a r e  not demonstrably conservative. 
The s t a f f  s t rongly  recommends t h a t  appropriate values f o r  t h e  
r e l a t i v e  atmospheric d ispers ion at t h e  Sequoyah s i t e  be provided 
i n  t h e  FES . 

TVA Response 

TVA has ca lcula ted  annual average X / Q 1 s  (uncorrected f o r  i so top ic  
decay) f o r  various points  of i n t e r e s t ,  and they are a s  follows: 

1. Maximum annual average X / Q  a t  s i t e  boundary = 1.6 x 10'5 
sec/m3 (NE, 701 m )  

2. Annua average X/Q a t  t h e  neares t  da i ry  farm = 1.05 x 10' 4 6 
seclm (~m, 4,506 m) 

3.  Annual average X/Q a t  t h e  cow loca t ion  which r e s u l t e d  i n  t h e  
h ighes t  ca lcu la ted  dose = 1.05 x 10'~ sec/m3 (NNE, 4,506 m )  

The equation,  ' ~ i m  = lzim2 + p) l / 2  i s  equation 3.142 i n  
"Meteorology and Atomic Energy, 1968." TVA has used t h i s  equation 
i n  t h e  pas t  i n  cor rec t ing  t h e  v e r t i c a l  plume standard deviat ion 
f o r  t h e  e f f e c t s  of t h e  building tu rbu len t  wake. This equation is 
referenced on page 1 .42-~2  of Regulatory Guide 1.42. For t h e  
ca lcu la t ions  presented i n  Appendix I, A was taken as t h e  minimum 
cross-sect ional  a r e a ,  above grade, of  one r e a c t o r  containment 
bui ld ing (1,800 m2). The r e a c t o r  containment bui ld ing extends 
about 148 f e e t  above grade v e r t i c a l l y  and i s  about 130 f e e t  i n  
diameter. I f  Il2 were s u b s t i t u t e d  f o r  A i n  t h e  Appendix I dose 
ca lcu la t ions ,  t h e  a r e a  correc t ion term would be 2,035 m2. This 
would l ead  t o  s l i g h t l y  lower values of x/Q at dis tances  c lose  ta  
t h e  p l a n t ,  but  it i s  believed t h a t  t h e  d i f ferences  would not be 
s i g n i f i c a n t  when one considers t h e  o v e r a l l  conservatism included 
i n  t h i s  model f o r  determining annual average x/Q's. I n  t h e  t h i r d  
de f in i t ion  from t h e  bottom, (m3) should be (m2) .  



-MC Comment Number 2 

Page 1.2-2, section 4, paragraph 1. The staff recommends the 
addition of the phrase "all of which are tectonically inactive," 
to the second sentence. 

TVA Response 

TVA concurs with AEC's suggestion, and the first paragraph under 
section 4 should be revised to read as follows: 

4. Seismology - The site lies within the borders 
of the southern Appalachian seismotectonic 
province. Figure 1.2-1 locates the nearest 
faults in the region, all of which are tectoni- 
cally inactive. 



AEC Comment Number 3 

Pages 1.2-3 and -4, sec t ion  5,  paragraphs 3 and 4.  The staff 
bel ieves  t h e  word "climate" i s  inappropriate a s  used i n  t h e  
discussion of a i r  m a s s  types and suggests t h a t  t h e  cl imate at 
Sequoyah i s  con t inen ta l  r a t h e r  than t h e  l i s t e d  "interchangeable 
con t inen ta l  and maritime." The wide range of  temperatures c i t e d  
is  a d e f i n i t i v e  c h a r a c t e r i s t i c  of cont inenta l  cl imates.  

The s t a f f  be l ieves  t h a t  t h e  p robab i l i ty  of occurrence of tornadoes 
a t  t h e  s i t e  cannot be appropr ia te ly  described as "extremely low" 
when comparison i s  made t o  occurrences i n  o ther  areas i n  t h e  
region. Reference should be made t o  t h e  ESSA Report, Severe 
Local Storm Occurrences, 1955-1967, ESSA Technical Memorandum 
WBTM FCST 12 ,  September 1969. 

TVA Response 

The paragraph at t h e  bottom of t h e  page should begin, "The 
predominate a i r  masses a f f e c t i n g  t h e  Sequoyah p lan t  s i t e  may 
be described as interchangeably cont inenta l  and maritime i n  t h e  
winter  and spr ing,  predominately m a r i t i m e  i n  t h e  summer, and 
cont inenta l  i n  t h e  f a l l . "  

The tornado p robab i l i ty  shown i n  Appendix A ,  page A-3, and 
re fe r red  t o  i n  t h e  f i r s t  sentence i n  t h e  f i r s t  f u l l  paragraph 
on page 1.2-4 was computed using Thorn's method;l/ annual frequency 
of tornadoes i n  t h e  l-degree l a t i t u  e-longitude square including 

17 t h e  s i t e  f o r  t h e  period 1953-1962;- and a r e a  of a l-degree 
la t i tude- longi tude  square centered at  a l a t i t u d e  of 35' 30' N.&/ 
The probab i l i ty  computed by t h  AEC Regulatory Staf f  i s  based 
on t h e  data  period 1953-1967.g We agree t h a t  t h e  l a t e r  da ta  
period should be used. 

It i s  worth noting t h a t ,  while t h e r e  were 15  tornadoes i n  t h e  
l-degree square i n  which t h e  Sequoyah Nuclear Plant  (SAW) si te  
i s  located  during t h e  period 1955-1967, t h e r e  have been no tornadoes 
reported i n  Hamilton County (which includes t h e  SNP s i t e )  during 
t h e  period January 1916-~ugust  1973.3 ,4,5/ 

The f i r s t  two sentences i n  t h e  f i r s t  f u l l  paragraph on page 1.2-4 
should read: "The p robab i l i ty  of tornado occurrence at t h e  s i te  
is  not high. Data f o r  t h e  period 1955-1967 show t h a t  1 5  tornadoes 
were reported i n  t h e  l-degree la t i tude- longi tude  square enclosing 
t h e  s i t e  (response reference 2 ) .  These da ta  were used t o  compute 
t h e  p robab i l i ty  of occurrence ( ~ ~ ~ e n d i x  A ) .  However, it should be 
noted t h a t  i n  Hamilton County ( s i t e  l o c a t i o n )  i n  t h e  southeast  corner 
of t h e  l-degree square, no tornadoes were repor ted  during t h e  period 
January 1916 through August 1973 (response reference 3,4,5 1. 



References for Response 

1/ Thom, H. C. S., 1963: "Tornado Probabilities." Monthly Weather - 
Review, Volume 91, Nos. 10-12, pp. 730-736. 

U.S. Department of Commerce, NSSEC, SELS UNIT, September 1969: 
"Severe Local Storm Occurrences, 1955-1967. " ESSA Technical 
Memorandum WBTM FCST 12, Weather Bureau (now NWS) , Office of 
Meteorological Operations, Weather Analysis and Prediction Division, 
Silver Spring, Maryland. 

3/ Vaiksnoras, John V., NOAA-Climatologist for Tennessee, April 15, 
1371 : "Tornado Occurrences in Tennessee. " NOAA, National Weather 
Service Office, Nashville, Tennessee. 

4 / -- , revised October 1972: "Tornadoes in Tennessee 
(1916-1970) with reference to Xotable Tornado Disasters in the 
United States (1880-,370)." Issued by the University of Tennessee, 
Institute for Public Service, Knoxville, Tennessee. 

U. S. Department of Commerce, 1972-1973: Storm Data, Volume 14, 
Nos. 8-12; Volume 15, Nos. 1-8. NOAA, EDS Asheville, North 
Carolina. 



AEC Comment Number 4 

Page 1.2-7, flow tabulation.  The statement should be made t h a t  
t he  flow frequencies l i s t e d  a r e  a l so  expected t o  apply i n  t he  
future  with operation of t h e  reservoirs.  

1'VA Hesponse 

The flow data presented a r e  not flow requirements, but a r e  data  
based on long-term h i s to r i c  flows a t  Watts Bar and Chickamauga 
D a m s .  Flows vary each year depending upon climatic conditions 
and the  resu l tan t  reservoir  operations required f o r  flood control ,  
navigation, and power. However, t he  long-term average flow data  
presented could reasonably be expected t o  be s imilar  i n  t h e  future .  
TVA ant ic ipates  no s ign i f ican t  changes i n  t h e  present c r i t e r i a  
fo r  the  operation of Watts Bar and Chickanauga Reservoirs due t o  
t he  construction of t h e  Sequoyah Nuclear Plant. Special operations 
could be made t o  meet flow requirements a t  the  plant s i t e  should 
the  need a r i s e .  



AEC Comment Number 5 

Page 1.2-9, l a s t  paragraph. The time h i s to ry  of t h e  temperature 
observations should be given, and an assessment should be made of 
t h e i r  relevance t o  fu ture  conditions. 

TVA Response 

The last paragraph should be revised t o  read a s  follows: 

"Water temperature observations a t  se lected Tennessee 
River s t a t i ons  were included i n  t h e  data col lected 
during t h e  water-quality surveys. These observations 
indicate  t h a t  Chickamauga Reservoir i s  weakly s t r a t i -  
f i e d  during summer ~uonths. Table 1.2-13 summarizes 
t h e  water temperatures recorded during t h e  period of 
1969 through 1972 a t  t he  thermal monitor i n s t a l l e d  
t o  co l l ec t  preoperational data. Water temperature 
and dissolved oxygen observations from an ea r ly  survey 
( ~ u l y  12,  1960 through June 1 4 ,  1961) a r e  presented 
i n  t ab l e  1.2-11. Future conditions a r e  expected t o  
be similar . " 



AEC Comment Number 6 

Page 1.2-12, l a s t  paragraph. The estimated water usage a t  t h e  
plant should be provided i n  tabular  form. 

TVA Response 

The plant water use diagram and t a b l e  show estimated plant  water 
uses f o r  t h e  Sequoyah Nuclear Plant.  



CHTCKAMAUGA RESERVOIR 

PLANT WATER USE D I AGRAM 



Table - ESTIMATED PLANT WATER USES 

Flow Rates i n  Gallons Per Day 

A 

I3 

c 
D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

P 

Q 
R 

S 

T 

u 
V 

W 

x 

One U n i t  At Maximum Power 
One Unit Shut Down Both Units A t  Maximum Power 

Closed 

5.03 X lo7 
2 . 5 3 X 1 0 7  

2.50 x 107 

8 . 0 7 X 1 0  8 
- 

8.07 X 10 8 

4.04 x l o 7  
- 

4.04 X l o 7  
2.50 X l o 7  
8.07 x l o  8 

9.60 x l o  6 

Open 

8.47 X lo8 
8 . 4 7 X 1 0 8  

- 
8 . 0 7 X 1 0 8  

8.07 x l o  8 

- 
4.04 x lo7 
4.04 x l o 7 .  

- 
- 
- 
- 

Open 

1.654 x 10' 

1 . 6 5 4 X 1 0 9  
- 

1 . 6 1 3 ~ 1 0 ~  

1.613 x 109 

- 
4.10 x l o 7  
4.10 x 1 0 7  

- 
- 
- 
- 

7.90 X 1 0  
4 

8 .oo x 103 

2.00 x l o 3  
6.90 x 10 

4 

2.00 x l o 3  
5.80 x 10 

4 

1.10 X 1 0  
4 

1.68 x l o 5  
2.57 X l o 5  
1.00 X 10  

4 

2.57 x l o 5  

Helper 

8.47 X lo8  
8 . 2 2 X 1 0 8  

2.50 x lo7 
8 . 0 7 X 1 0 8  

- 
8.07 X lo8  
4.04 x lo7  

- 
4.04 X lo7  
8.22 X lo8  

- 
- 

1.45 X l o 5  
1.40 X 10  4 

2.00 x l o 3  
1.29 x l o 5  
2.00 x l o 3  
1.15 X l o 5  
1.40 X 10  4 

1.80 x l o 5  
3.35 x l o 5  
1.00 X 1 0  

4 

3.35 x l o 5  

Helper 

1.654 x 10' 

1 . 6 0 5 X 1 0 9  

9.88 x 1 0 7  

1 . 6 1 3 ~ 1 0 ~  
- 

1 . 6 1 3 X 1 0 9  

4.10 x 107 
- 

4.10 X lo7  
1 . 5 7 2 x 1 0 9  

- 
- 

Closed 

9.78 X lo7  
4.91 X 1 0 7  

4.88 x 1 0 7  

1 . 6 1 3 ~ 1 0 ~  
- 

1 . 6 1 3 X 1 0 9  

4.10 x lo7  
- 

4.10 X lo7  
4.88 X l o 7  

1.613 x 10' 

5.66 x 107 



7.12-13 

Table - ESTIMATED PLANT WATER USES (Cont. ) 

Flow Rates i n  Gallons Per Day 

- 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

P 

Q 
R 

S 

T 

u 
V 

w 
X 

Both Units  Shut Down 

Closed 

4.00 x lo7  
3.78 x 107 

1 . 1 5 ~ 1 0  
6 

- 
- 
- 

3.90 X lo7  
- 

3.90 x lo7 
3 . 7 8 X 1 0 7  

- 
- 

- 
Open 

4.02 x lo7  
3.90 X l o 7  

- 
- 
- 
- 

3.90 X 10  

3.90 x lo7  
- 
- 
- 
- 

1.00 X 10 
4 

1.00 x 103  

2.00 x l o 3  
7.00 x l o 3  
2.00 x l o 3  

- 
7.00 x l o 3  

- 
1.50 X 1 0  

4 

5.00 x lo3  
1.50 X 10  

4 

Helper 

4.00 x l o 7  
3.78 x 107 

1.15 x 10 

- 
- 
- 

3.90 X lo7  
- 

3.90 x lo7 
3 . 7 8 x 1 o 7  

- 
- 



AEC Comment Number 1 

Page 1.2-53, figure 1.2-3. The portion of the curve of hourly 
discharges between the 84th and 90th percentiles apparently is 
in disagreement with the text, page 1.2-7. 

TVA Response 

The discussion on page 1.2-7 is directed to the flow durations 
from Chickamauga Dam instead of Watts Bar Dam. Updated flow 
durations based upon mean daily discharges from Chickamauga Dam 
for the period 1951-1972 are tabulated below. 

Percent of Days Mean 
Mean Daily Daily Discharge is 

Discharge, ft3/s Expected or Exceeded 

In addition, figures 1.2-3 and 1.2-4 are records of hourly discharges 
and the -above tabulation is based upon daily discharges. 



AEC Comment Number 8 

Page 2.4-27, f i r s t  paragraph. The s t a f f  be l ieves  t h a t  it would 
be prudent t o  monitor r ad ioac t iv i ty  independent of t h e  p lant  
e f f l u e n t  . 

TVL\ Response .- 

Water samples a r e  co l l ec ted  from s t a t i o n s  i n  t h e  rese rvo i r  
above and below t h e  p lant  discharge and analyzed f o r  suspended 
and t o t a l  r ad ioac t iv i ty .  I n  addi t ion ,  samples a r e  co l l ec ted  from 
public water suppl ies  downstream of t h e  p lant  monthly, with a 
continuous sample being taken from t h e  neares t  downstream public 
water supply. 



AEC Comment Number 9 

Page 0.2-6, 3ection ( 6 ) .  I f  t h e  r a t e  of  l o s s  due t o  evaporation and 
d r i f t  (73 ft / s )  i s  t h e  average l o s s ,  it should be i d e n t i f i e d  a s  
such. If it i s  a maximum (cons i s t en t  with t h e  l i s t e d  annual maximum 
eva,porative l o s s  of 53,000 ac re - fee t ) ,  then  an evaluat ion o f  t h e  
extremes of  t h e  l o s s e s  during streamflows would be use fu l .  

TVA Hesponse 

The e apora t ive  and d r i f t  l o s s  r a t e s  a r e  not expected t o  exceed Y 73 ft  / s .  Maximum year ly  evaporat ive l o s s e s  would occur i f  t h e  
cooling towers were operated a l l  t h e  time and would t o t a l  about 
53,000 acre-feet .  For approximately 95 percent of t h e  t ime,  t h e  

3 hourly discharges from Chickamauga Dam equal o r  exceed 10,000 f t  /s 
as shown i n  Figure 1.2-4. The maximum evaporation and d r i f t  l o s s  

3 of 73 f t  /s represents  onlb 0.73 percent of t h i s  r e se rvo i r  flow. 
The i n s i g n i f i c a n t  s i z e  of t h e  l o s s  r a t e s  r e l a t i v e  t o  t h e  low streamflow 
occurrences w i l l  have no e f f e c t  on t h e  downstream water supplies .  



AEC Comment Number 1 0  

Appendix A-3, second paragraph. Sy t h e  method suggested, and 
using t h e  data  given on page 1.2-4, t h e  s t a f f  ca lcu la tes  t h e  
p robab i l i ty  t h a t  a tornado w i l l  s t r i k e  t h e  p lan t  t o  be 8.4 X 

10-4, o r  about one i n  1,195 years.  

TVA Response 

TVA agrees t h a t  t h e  tornado occurrence d a t a  f o r  t h e  period 
1955-1967&/ should be used t o  compute t h e  p robab i l i ty  of occurrence 
at t h e  Sequoyah ?Juclear Plant  si te.  The o r i g i n a l  ca lcu la t ion  is  
based on occurrence data  from ~ h 0 m . l  The p robab i l i ty  of occur- 
rence should be 0.4 x 10-5, not 8.4 x and t h e  recurrence 
should be once i n  11,900 .-ears, not 1,195 years .  

The f irst  f u l l  paragraph on page A-3 should read: 

"The p robab i l i ty  o f  tornado occurrence is  not high. 
Fi f teen tornadoes occurred during t h e  period 1955- 
1967 i n  1- egree la t i tude- longi tude  square containing 17 t h e  si te ,--  and t h e  p robab i l i ty  of occurrence i s  
ca lcula ted  using these  data.  However, s t a t i s t i c s  
show t h a t  Hamilton County ( s i t e  loca t ion)  
southeast  corner of t h e  1-degree square had no t o r -  
nadoes reported r i n g  t h e  period 1961 through %Y August 1 9 7 3 , L  only s i x  tornadoes during t h e  
period 1955-1967.g Using t h e  p r inc ip les  of ge 

29- metric p robab i l i ty  described by H. C. S. Thorn,- 
tornado occurrence data  f o r  1955-1967,-1-/ and average 
path a r e a  f o r  e a s t  ~ e n n e s s e e g  t h e  p robab i l i ty  of 
a tornado s t r i k i n g  any point  i n  t h e  p lant  s i t e  a rea  
i s  8.4 x 10-5, o r  about one i n  11,900 years." 

References f o r  Response 

1/ U. S. Department of Commerce, NSSFC, SELS UNIT, September 1969: - 
"Severe Local Storn Occurrences, 1955-1967.'' ESSA Technical 
Memorandum WBTM FCST 12,  Weather Bureau (now NWS), Office of 
Meteorological Operations, Weather Analysis and Predic t ion 
Division,  S i l v e r  Spring, Maryland, 

Thom, H. C. S.,  1963: "Tornado ~ r o b a b i l i t i e s . "  Monthly 
Weather Review, Volume 91, Nos. 10-12, pages 730-736. 



3/ Vaiksnoras, John V., NORA-Climatologist for Tennessee August 3, -- 
1972: Personal Communication to TVA staff personnel. NOAA, NWS 
Office, Nashville, Tennessee. 

4 / - , April 15, 1971: "~ornado Occurrences in 
Tennessee." NOAA, NWS Office, Nashville, Tennessee. 

51 - - , revised October 1972: "~ornadoes in Tennessee 
(1916-1970) with Reference to Notable Tornado Disasters in the 
United States (1880-1970)." Issued by the University of Tennessee, 
Institute for Public Service, Knoxville, Tennessee. 

6 /  U. S . Department of Commerce, 1972-1973 : Storm Data. Volume 14, - 
Nos. 8-12, and Volume 15, Nos. 1-8. NOAA, EDS, Asheville, North 
Carolina. 



AEC Comment Number 11 

Appendix A-8, section ( 6 ) ,  last paragraph. The staff notes that 
LCD for Chattanooga includes a record of a 24-hour snowfall of 
12.0 inches in December 1886 in the vicinity of Chattanooga. 

TVA Response 

The maximum 24-hour snowfall over the 42-year period August 7, 
1930, through December 31, 1972, of Love11 Field, Chattanooga, 
was 8.9 inches. However, the maximum 24-hour snowfall from 
existing and comparable exposures at other sites in the locality 
was 12.0 inches in December 1886. 



AEC Comment Number 12  

Appendix G-19, sec t ion  10,  last  sentence. The s t a f f  suggests 
t h a t  t h e  phrasing "1/4 of t h e  d ispers ion condit ions l i s t e d  i n  
Regulatory Guide l . l + , "  i s  more appropriate.  

TVA Response_ 

The l a s t  sentence on page G-19 should read a s  follows: "As a 
r e s u l t  of t h e  meteorological inves t igat ions  a t  t h e  s i t e ,  TVA has 
concluded t h a t  t h e  use of atmospheric d ispers ion f a c t o r s  which 
a re  one-quarter of those  presented i n  Safety Guide No. 4 provides 
an appropriate b a s i s  f o r  est imating t h e  environmental e f f e c t s  of 
accidents .  It i s  believed t h a t  t h i s  approach w i l l  be consis tent  
with t h e  approach used by t h e  Atomic Energy Commission and others .  11 



AEC Comment Number 13 

The source terms listed for liquid and gaseous waste from the 
Sequoyah Nuclear Plant are reasonable and comparable to those 
of other PWR's of like size with similar radwaste treatment 
systems. 

TVA Response 

No comment required. 



AEC Comment Number 1 4  

Trucking of t h e  radioactive l i qu id  waste f o r  o f f s i t e  disposal  i s  
not acceptable t o  t he  s t a f f  a s  a method f o r  disposal  of t r i t i a t e d  
water from t h e  plant.  

WA Response 

If the  assumption i s  made t h a t  2.5 p~ i /g ram is  t h e  maximum concen- 
t r a t i o n  which should be allowed i n  t he  primary coolant, some coolant 
w i l l  need t o  be removed from the  primary system s t a r t i n g  about 7 
years a f t e r  plant  s t a r tup  and building t o  a maximum amount of about 
50,000 gallons annually about 1 4  years a f t e r  plant  s tar tup.  It may 
prove t o  be acceptable, however, t o  allow t h e  tritium concentration 
t o  bu i ld  up i n  t h e  p r i m ~ y  coolant t o  a l eve l  such t h a t  in tent ional  
re leases  ( e i t he r  t o  t h e  environment o r  a disposal  a rea)  would not 
be required. If, f o r  example, a concentration of about 4 pCi/gram 
were found t o  be acceptable, no re leases  other  than those considered 
t o  be unavoidable would be necessary t o  maintain t h i s  l eve l .  This 
method of operation would not ,  however, give s ignif icant  advantages 
from a radioactive dose assessment standpoint. 

To properly assess t he  impacts associated with t r i t i u m  recycle,  TVA 
has considered several  a l t e rna t ive  methods of tritium disposal  t o  
cover t h e  eventuali ty of having t o  dispose of some of t he  t r i t i a t e d  
water removed from the  primary system. These a l te rna t ives  include: 

1. Discharge of excess t r i t i a t e d  l i qu id  t o  Chickamauga 
reservoir ,  

2. Discharge of excess t r i t i a t e d  water t o  atmosphere as 
water vapor i n  building exhaust a i r ,  

3.  Sol id i f ica t ion  of excess t r i t i a t e d  water with cement 
and vermiculite and disposal  i n  o f f s i t e  bu r i a l  ground, 
and 

4. Of fs i t e  shipment of excess t r i t i a t e d  water t o  bu r i a l  
ground. 

In addit ion t o  t h e  f ac t  t h a t  no s ign i f ican t  advantage i s  gained i n  
t o t a l  o f f s i t e  dose commitments by allowing the  primary coolant 
tritium concentration t o  bui ld  up t o  i ts  equilibrium value, doses 
t o  plant personnel during refueling operations would a l so  exceed 
t h a t  fo r  other  a l ternat ives .  



A comparison of a l t e r n a t i v e s  3 and 4 shows t h a t  s o l i d i f i c a t i o n  of 
t r i t i a t e d  l i q u i d  p r i o r  t o  o f f s i t e  shipment would cos t  approximately 
$40,000 annually more than shipment as l i q u i d  but would o f f e r  no 
advantage from a dose assessment standpoint .  

It i s  recognized t h a t  by t h e  time implementation of one of t h e  
a l t e r n a t i v e s  would be required (14-18 years )  regula t ions  may predicate  
t h e  d i spos i t ion  of t r i t i a t e d  l i q u i d .  The present  p lant  design would 
not preclude adoption of any of  t h e  above a l t e r n a t i v e s ,  and TVA w i l l  
dispose of t r i t i a t e d  l i q u i d s  and other  wastes i n  accordance with t h e  
r e s u l t s  of a  benef i t  cos t  ana lys i s  of t h e  various a l t e r n a t i v e s  and 
t h e  method of  d isposal  w i l l  comply with appl icable  regula t ions  i n  
e f f e c t  a t  t h e  time of disposal .  
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7.12-28 
Enclosure 2 

AEC Comment Number 1 

The p r inc ipa l  defect  of t h e  cost-benefi t  ana lys i s  i n  t h e  preliminary FES 
by TVA f o r  Sequoyah i s  indicated  by t h e  f i r s t  sentence on page 9.0-1, 
which s t a t e s :  

"The Sequoyah Nuclear Plant  was i n i t i a t e d  before NEPA 
became e f f e c t i v e ,  and t h e  TVA Board of  Directors  has 
determined t h a t  it i s  not p rac t i cab le  t o  reassess  t h e  
bas ic  course of ac t ion  i n  t h e  design and construction of 
t h i s  p lant  .I1 

The r e s u l t  i s  t h a t  one of t h e  main advantages of t h e  Sequoyah Nuclear 
P lan t ,  i t s  economics compared with a coal - f i red  p l a n t ,  i s  not adequately 
t r e a t e d .  There i s  a t a b l e  on t h i s  subject  on page 4.1-2, but  it i s  
based on a comparison made i n  1968 and does not apply t o  t h e  current  
s i t u a t i o n .  It i s  important t h a t  an up-to-date comparison be presented. 

TVA Response 

A coal-f ired p lant  f o r  operat ion on t h e  TVA system could not be 
opera t ional  u n t i l  about 1979. The following economic ana lys i s  presents  
a comparison of a coal - f i red  p lan t  f o r  operat ion i n  1979 t o  t h e  Sequoyah 
plant  : 

1. Plant  Types 

a. Light water nuclear p lant  - Sequoyah 
b. Low-sulfur coal  p lant  (LSC) u t i l i z i n g  western coals  assumed 

t o  be supplied from Montana-Wyoming region 
c.  High-sulfur coal  p lant  (HSC) u t i l i z i n g  coa l  o r ig ina t ing  from 

western Kentucky c o a l f i e l d s  

2. I n t e r e s t  Rate - 8 percent 

3.  Plant  Investment Costs 

a. Sequoyah $650 mi l l ion  
b. Low-sulfur coal-f ired p lant  $700 mi l l ion  
c .  High-sulfur coal-f ired p lan t  $825 mil l ion* 

*Includes about $145 mi l l ion  f o r  SO2 removal equipment. Note 
t h a t  low-sulfur c o a l  p lan t  would have a l a r g e r  b o i l e r ,  with 
o f f s e t t i n g  cos t s ,  due t o  lower heat content of t h e  coal .  

4 .  Impl ic i t  i n  t h e  economic ana lys i s  is  t h e  assumption t h a t  t h e  s u l f u r  
removal equipment opera tes  with t h e  high r e l i a b i l i t y  required  f o r  
u t i l i t y  service .  While such r e l i a b i l i t y  has not been demonstrated, 
it is  assumed f o r  purposes of t h i s  analys is .  

5. Fuel Costs - cents  per  MBtu 

a .  Sequoyah 20.5 
b. LSC 70 
c. HSC 50 



6. Net Plant  Heat Rate - Btu/kWh 

a. Sequoyah 10,210 
b .  LSC 9,070 
c.  HSC 9,040 

7. Net Plant  Output - megawatts e l e c t r i c a l  

a .  Sequoyah 2,250 
b. LSC 2 530 
c .  HSC 2,490 

8. Operation and Maintenance Expense - mill/kWh 

a. Sequoyah 
b. LSC 
c .  HSC 

0.6 
0.8 
2.0 ( inc ludes  est imate of 1.2 mill/kWh 

f o r  s u l f u r  removal equipment) 

9 .  Capacity Factor - 80 percent 

10. Plant  L i fe  - 35 years  

The r e s u l t s  a r e  summarized on a mills/kWh b a s i s  a s  follows: 

Sequoyah - LSC - HSC 

Investment 
Fuel 
O&M 

Total  

Difference Base 4.4 4 5 

Based on t h e  4 .4  and t h e  4.5 mills/kWh di f ference  indicated  above, t h e  
Sequoyah plant  would have an annual savings of about $69 mi l l ion  when 
compa.red t o  t h e  coal - f i red  p lant  using low-sulfur coa l  and about $71 
mil l ion  when compared t o  t h e  high-sulfur coal  a l t e r n a t i v e .  

In  addi t ion  t o  t h e  monetary savings, t h e  coal-f ired p l a n t s  would burn 
about 7 mil l ion tons  of high-sulfur coal  and 9 mi l l ion  tons  of low- 
s u l f u r  coal  each year.  A i r  po l lu tan t  emission l e v e l s  would be expected 
t o  be comparable f o r  t h e  two coal  p l a n t s  assuming t h e  scrubber on 
t h e  high-sulfur p lan t  worked dependably. Land requirements f o r  t h e  
two p l a n t s  would be roughly equivalent ,  with t h e  low-sulfur coa l  p lan t  
requir ing more space f o r  ash d isposal  (low-sulfur coal  genera l ly  has 
higher ash content than high-sulfur c o a l ) ,  and t h e  high-sulfur coa l  
p lant  requir ing an o f f s e t t i n g  amount of land f o r  scrubber e f f luen t  
d isposal .  



TVA i s  committed t o  t h e  cons t ruct ion  of t h e  Sequoyah Nuclear Plant  a t  
an investment cos t  of  $650 mil l ion .  A s  of September 30, 1973, TVA 
had invested $372 mi l l ion  i n  t h e  Sequoyah p lan t .  Also, t o  cons t ruct  
a coal - f i red  p lan t  would delay t h e  required capaci ty  by over three years .  



M;C Comment Number 2 

The methods t o  be used f o r  cleaning out t h e  condensers and t h e  cooling 
towers should be discussed. 

TVA Response 

With reference t o  page 2.5-3,  t h e  l a s t  paragraph, am automatic, on-line 
ball- type mechanical system w i l l  be used f o r  cleaning t h e  condenser 
tubes.  Therefore, no chemical treatment of t h e  condenser c i r c u l a t i n g  
water should be necessary. TVA does not foresee  a need t o  clean t h e  
cooling towers with t h e i r  proposed method of operat ion.  



AEC Comment Number 3 

Pages 2.6-6 and 2.6-211 include discussion of t h e  ve loc i ty  of c i r c u l a t i n g  
water toward t h e  t r a v e l i n g  screens.  The approach ve loc i ty  i s  2.2 f e e t  
pcr  second. Velocity through t h e  screens w i l l  be higher.  The e f fec t  
of impingement of f i s h  on t h e  screens should be estimated and evaluated.  
Recent experience with impingement a t  t h e  Browns Ferry Nuclear Plant  may 
provide add i t iona l  i n s i g h t  t o  t h e  evaluation.  

The prelj.minary FES does not include ca lcu la t ions  which would allow t h e  
render. t o  judge t h e  s igni f icance  of impingement and entrainment losses .  
For example, on page 2.6-16 it i s  repor ted ,  without comments, t h a t  181 
million 1arva.l f i s h  w i l l  be k i l l e d  each year. The methods by which TVA 
has judged t h e  a c c e p t a b i l i t y  of t h i s  occurrence should be reported o r  
referenced. Since t h e  p lant  can be operated on a closed cycle,  t h i s  cannot 
be considered an unavoidable e f f e c t .  

TVA Response 

The maximum ve loc i ty  of water through t h e  t r a v e l i n g  screens averaged 
over t h e  surface  of t h e  screens w i l l  be about 2.2 f t / s e c .  The ve loc i ty  
j u s t  ahead of t h e  t r a v e l i n g  screens under t h e  same condit ions w i l l  be 
about 1.2 f t / s e c .  

TVA i s  cur ren t ly  conducting a number of s tud ies  designed t o  document 
f i s h  impingement occurrences, t o  determine causes of f i s h  impingement, 
and t o  determine f e a s i b l e  ways t o  reduce impingement. Meaningful 
est imates of f i s h  impingement cannot be made without extensive s tud ies  
such as these .  Experience gained from t h e  Browns Ferry f i s h  impingement 
s tud ies  w i l l  give i n s i g h t  i n t o  t h e  magnitude of t h e  l o c a l  f i s h  impinge- 
ment p o t e n t i a l  and can hopefully be of benef i t  i n  determining what 
fa.ctors influence impingement and i n  est imating t h e  e f f e c t s  on t h e  
rese rvo i r  of impinging a given number and d i s t r i b u t i o n  of f i s h .  
Estimates of a c t u a l  impingement a t  t h e  Sequoyah p lan t  can be made only 
by a c t u a l  observation.  

The presence of t h e  skimmer wal l  a t  t h e  mouth of t h e  in take  channel 
extending almost 40 f e e t  below t h e  surf  ace should minimize f i s h  impinge- 
ment a t  t h e  Sequoyah p lan t .  

A discussion of  t h e  e f f e c t s  of condenser-entrained l a r v a l  f i s h  l o s s e s  
is included i n  t h e  statement (pages 8.2-3 and 8.3-3). The skimmer 
wall  w i l l  a l s o  reduce entrainment r e l a t i v e  t o  a shore l ine  in take  a t  
t h e  p lant  s i t e .  Assuming a su rv iva l  t o  adulthood of 1 i n  10,000 l a r v a l  
f i s h ,  a year ly  l o s s  of 18,000 adul t  f i s h  i s  estimated. TVA does not 
bel ieve  t h i s  number i s  s i g n i f i c a n t .  The long-term e f f e c t s  of l a r v a l  
f i s h  removal on t h e  population dynamics of t h e  species  i n  Chickamauga 
Reservoir,  however, i s  unknown and can only be determined by in tens ive  
preoperat ional  and postopera t ional  monitoring of l a r v a l  f i s h .  

While t h e  numbers of f i s h  l o s t  due t o  both entrainment and impingement 
could be reduced by operat ion of t h e  p lant  i n  t h e  closed-cycle mode, 
t h e  disadvantages of such operat ion could f a r  outweigh t h e  reduction 



i n  environmental cos t .  Operation of t h e  cooling system continuously i n  t h e  
closed mode would r e s u l t  i n  an economic penal ty  i n  excess of $17 mi l l ion .  
I n  addi t ion ,  a. s i g n i f i c a n t  commitment of energy resources  would be requi red  
a s  a r e s u l t  of t h e  c a p a b i l i t y  l o s s  associa ted .  This c a p a b i l i t y  l o s s  i s  
approximately 31.8 megawatts and i s  roughly equivalent  t o  a commitment of 
92,000 tons  o f  coa1,or 355,000 b a r r e l s  of o i l  annually t o  replace  t h e  generat ion.  



U C  Comment Number 4 

TVA has indica ted  t h e i r  i n t e n t  t o  opera te  t h e  cooling system on open- 
cycle o r  helper  modes t o  t h e  maximum poss ib le  ex ten t .  One of  t h e  l i m i t i n g  
water q u a l i t y  c r i t e r i a  e s t ab l i shed  by t h e  Tennessee Water Qua l i ty  Board 
i s :  "The maximum water temperature change s h a l l  not exceed 3 O  C .  r e l a t i v e  
t o  an upstream con t ro l  point  ." 
This serves  t o  l i m i t  abrupt changes i n  r i v e r  temperature, but  does not 
l i m i t  t h e  gradual e s c a l a t i o n  of  ambient temperature a s  p lan t  i s  added 
upon p lan t  along t h e  r i v e r .  The u l t ima te  ext rapola t ion  of t h i s  p r a c t i c e  
i s  t h e  maintenance of t h e  e n t i r e  r i v e r  a t  t h e  o the r  l i m i t i n g  c r i t e r i o n :  
 h he temperature of t h e  water s h a l l  not exceed 30.5O C.  . . . ' I  

TVA should determine t h e  extent  t o  which t h e  temperature a t  t h e  upstream 
sensor (page 2.6-3) i s  influenced by t h e  operat ion of  upstream p l a n t s  
e x i s t i n g  o r  proposed and approved f o r  opera t ion  during t h e  opera t ing  l i f e  
time of t h e  Sequoyah p l a n t .  The p o t e n t i a l  inf luence  of  t h e  Sequoyah 
p lan t  should a l s o  be i d e n t i f i e d .  

TVA Response 

The temperature of t h e  upstream sensor a t  Sequoyah w i l l  not be influenced 
by e x i s t i n g  o r  proposed generat ing p l a n t s  upstream from t h e  p lan t .  
The Watts Bar Nuclear P lan t ,  cu r ren t ly  under cons t ruct ion  approximately 
44 miles upstream from t h e  Sequoyah s i t e ,  w i l l  opera te  i t s  cooling 
towers i n  t h e  closed mode because of l i m i t i n g  flow condit ions a t  t h e  
Watts Bar s i t e ,  and the re fo re  w i l l  not a f f e c t  downstream temperatures 
a t  Sequoyah. The p o t e n t i a l  inf luence  of Sequoyah on downstream p l a n t s  
f o r  a  maximum allowable temperature r i s e  i s  ou t l ined  i n  Appendix M 
of t h e  proposed f i n a l  environmental statement ( s e e  Enclosure 3 ) .  TVA 
w i l l  observe t h e  appl icable  water temperature s tandard a t  Sequoyah a s  
well  a s  a t  any f u t u r e  i n s t a l l a t i o n s .  



&iditionrtl  AEC Comment - Number 5 

1'. 11-7. The statement t h a t  ". . . a l l  persons along t h e  shore l ine  receive  t h e  
same dose r a t e s  a s  a person boating o r  ski ing" i s  probably and underestimate 
of t h e  shore l ine  dose because buildup on sediments was a pa ren t ly  not  
considered ( s e e  pp. F-23 through F-26, vol .  2 ,  WASII-1268 7 . 
TVA Response 

'?he maximum shorel ine  dose has been ca lcula ted  using an equation developed 
by J. K. Soldat ,  R a t t e l l e  Northwest Laboratory, 

'ishore = T1/2 'iwater 

where, 

2 
'ishore = concentrat ion of nuclide i on t h e  shore l ine  ( ~ ~ i / m  ) 

T1/2 = h a l f  l i f e  of nuclide i (days)  

' ivater = concentrat ion of nuclide i i n  adjacent  water ( p ~ i / l i t e r )  

2 
100 = an empirical  number between 30 and 300 with u n i t s  ( l i t e r / m  -day) 

c~nd t h e  "External Dose Factors" l i s t e d  i n  t a b l e  A-4, page F-53, Vol. 2, 
WASII-1258. For t h i s  ca lcu la t ion  it is  assumed t h a t  an individual  s tands 
365 days per year ,  and t h a t  t h e  water concentrat ion corresponds t o  d i l u t i o n  
of t h e  e f f l u e n t s  with 50 percent of t h e  r i v e r .  

 he maximum ex te rna l  shore l ine  dose i s  ca lcula ted  t o  be:  

Whole body: 4.55 (-1) mrem/yr. 
Skin: 5.31 (-1) mem/yr. 



Additional A15C Comment - Umber 6 - ------ 

I .  - 7  The l a rge  di f ference (0.75 vs. 12 mremlyr) between infant  
thyroitl doses f rorn mild conswnpt ion calculated using TVA methods and 
those contained i n  I?egulatory Guide 1.42 should be addressed i n  more 
d e t a i l .  Also, i t  would be helpful  t o  present t h e  numerical values fo r  
Vy,, 7 4 ,  C R ,  and DCF (p .  1-7) r a the r  than references t o  t h e  l i t e r a t u r e .  

The differences between t h e  in fan t  thyroid  doses from milk consumption 
calculated using TVA methods and those contained i n  Regulatory Guide 1.42 
occur because of differences between t h e  predicted quan t i t i es  of radioiodine 
released.  I n  calcula t ing a dose of 0.75 mrem/yr. i n  Appendix I, t h e  quant i ty  
of 1-131 assumed t o  be released was 0.00647 ~ i / y r .  (as l i s t e d  i n  Table 2.4-2, 
page 2.4-37). In calcula t ing a dose of 12 mrem/yr. i n  Appendix I1 (calcula t ions  
based on Regulatory Guide 1.42),  t h e  quant i ty  of 1-131 assumed t o  be released 
was 0 .1  ~ i / y r .  The dose model used i n  calcula t ing t h e  1-131 doses i s  t h e  
same ns t h a t  specir ied i n  Regulatory Guide 1.42, although t h e  TVA terminology 
is d i f f e r en t .  The TVA dose model i s  based upon t h e  same reference (reference 
12 of' Appendix I )  as t he  dose model developed i n  Regulatory Guide 1.42. 
Values of t h e  parameters used i n  t h e  TVA 1-131 dose model a r e  given below: 

?4 = 0.6h7 C i / l .  -- 
Ci/m - day 

DCF = 1.71 x 10lo  mrem committed 
C i  intake 



'Chis section nrovides an overall assessment of the economic, 

technical, ant1 other benefits of the Sequoyah Iluclear Plant wei~hed 

czliairint the envi.ronmenta1 coats, with the alternatives considered whicil 

would affect the balance o f  values. 

TVA from its very inception has been deeply committed to the 

tasks of environmental improvement. The President in transmitting to 

Congress in 1933 the bill that becme the TVA Act said that TVA ". . . 
should be chnr~eci with the broadest duty of planning for the prover 

use, conservation, and development of the natural resources of the 

'Tennessee lliver drainaae basin and its adjoining territory for the 

general social and economic welfare of the ~iation." It is on the basis 

of these principles that TVA plans and conducts all its activities, be 

they plannin~, constructing, and opera tin^ a nmiclear power plant ; ~ll~n- 

ning, building, and operating a water control pro,ject; providing research 

to develop a new fertilizer; setting aside aress for fish and wildlife; 

developing improved hardwood tree strains; or seeking ways tc utilize 

the rugged scenic qualities of some of the region's natural streams. 

In all of these and many other varied resource development nrotTrams, 

'I'VA is deeply conscious of its responsibilities to the peonle in the 

TVA region and in the Nation. This posture invariably calls for a 

balancing of a variety of interests and, finally, decision and sction 

in which differences are reconciled insofar as ~ossible to best serve 

the needs of the greatest number over the longest possible time. Inherent 

in this is the requirement of findinq a balance between the needs of 

man, including his need for useful emalopent, and the safeguarding of 

his physical environment. 



I n  'i'VA e l e c t r i c  power i s  refra.rded a s  a tool f o r  economic 

dcvelopmcnt. I t s  use has been cncourny;ed as a mems for  imvrovinp t h c  

quality of  l i f e  i n  t h e  reg ion .  F i t t e d  i n t o  a comnrchennive, u n i f i e d  

tievelopment prop;rm, it has helped ease  t h e  burdens of drudgerv; provide 

more Jobs and more nroduct ive  enployment; b r inq  t h c  ameni t ies  of l i f e  

t o  an ever- incrensing number of  people;  and gene ra l ly  improve t h e  h e a l t h ,  

ctiucation, and l iviny: cond i t i ons  of  t h e  people.  

An m p l c  sunnly of low-cost e l e c t r i c  enerpv, i n t e ~ r a t e d  wi th  

a t o t a l  resource  development prop;rm, ha3 been n, mn.;lor f a c t o r  i n  t h e  

progress  achieved b:r t h e  TVA rep ion  s i n c e  1933. lCmnloynent, income, 

and p r o d u c t i v i t y  have a l l  increased  wi th  n s h i f t  from a p r imar i ly  

a g r i c u l t u r a l  t o  an i n d u s t r i a l  economy. 

The uses  of' e l e c t r i c i t y  a r e  many. To t h e  r e s i d e n t i s l  user 

it provides  l i ~ h t i n g ,  r e f r i g e r a t i o n ,  cooking, washing and dry in^ of 

c l o t h e s ,  hea t ing ,  a i r  condit ioninp, ,  and educat ion and en ter ta inment  v i a  

r a d i o  and t e l e v i s i o n ,  t o  nane but n few. Vost s t o r e s ,  banks, and o t h e r  

commercial ven tu re s  a r e  denendent on e l e c t r i c i t y  f o r  conductinp: bus iness .  

I n  i ndus t ry  it i s  nn e s s e n t i a l  element by which ~ r o d u c t i v j t y  has  been 

increased  wi th  an a t t endan t  improvement i n  l i v i n g  s tandards .  While i n  

most i n d u s t r i a l  a c t i v i t i e s  t h e  c o s t  o f  e l e c t r i c  nower i s  n small frac- 

t i o n  of  t h e  t o t a l  c o s t  of product ion,  without e l e c t r i c i t y  modern ind i i s t ry  

could not  provitlo t h e  IJation wi th  t h e  goods and s e r v i c e s  it dena.niis. 

I n  t h e  aluminum, e lec t rochemica l ,  and m e t a l l u r g i c a l  i n d u s t r i e s ,  el.ec- 

L r i c i t y  i s  a s i g n i f i c n n t  component r equ i r ed  i n  t h e  manufacture of t h e s e  

e s s e n t i a l  products .  



The addit ion of t he  Sequoyah Nuclear Plant t o  t h e  TVA system 

w i l l  enable WA t o  continue t o  carry  o i t  i t s  respons ib i l i ty  t o  provide 

an ample supply of e l e c t r i c i t y  f o r  t h e  TVA region. The benef i ts  of 

t h e  plant include t he  value of the  e l e c t r i c a l  power t o  be generated, 

the po ten t ia l  f o r  reduction of re leases  of combustion products t o  t he  

atmosphere which would be associated with a foss i l - f i red  s t a t i on  of 

equal capacity, t he  recreat ional  and educational value t o  v i s i t o r s  t o  

t he  plant ,  increased payments t o  l oca l  governments i n  l i e u  of t a x  pay- 

ments, and a stimulant t o  t h e  economic growth of t he  region by helping 

t o  assure an abundant s-?ply of e l e c t r i c a l  power and increased employment 

potent ia ls .  

The cos t s  of t he  plant include t h e  commitment of about 525 

acres of land (including the  48-acre embayment) fo r  t h e  l i fe t ime  of 

t he  plant and about 1,620 acres of fores ted land f o r  transmission l i n e  

r i gh t s  of way; t he  re jec t ion  of about 1.60 x l o l o  ~ t u / h  t o  t he  a i r  

d i r ec t l y  and v i a  Chickamauga Reservoir; t h e  annual l o s s  of 181 mil l ion 

3 l a r v a l  f i sh ;  t he  consumptive use by evaporation of about73 Ft /s of 

water when operating with cooling towers; minor re leases  of rad ioac t iv i ty  

t o  t he  a i r  and t o  t h e  reservoir ;  erosion of s o i l  during construction; a 

very low probabil i ty of re leasing rad ioac t iv i ty  due t o  an accident i n  

t he  plant o r  an accident during t he  t ransport  of radioactive materials;  

and the  monetary cos t s  t o  construct ,  operate, and maintain t h e  plant.  

TVA has attempted, insofar  a s  pract icable ,  t o  d e t a i l  those 

applicable benefit-cost items covered i n  t he  Atomic Energy Commission's 

Regulatory Guide 4.2 ( issued March 2, 1973) i n  t he  estimates of benef i ts  

and costs  given i n  sections 8.1 and 8.2. The weighing and balancing of 

benef i ts  and costs  of a l t e rna t ive  s i t e s  and subsystems i s  presented i n  

section 8.3 



While various b e n e f i t s  and environmental c o s t s  have been 

quan t i f i ed ,  some a r e  necessa r i ly  expressed i n  q u a l i t a t i v e  terms. For 

example, t h e  e f f e c t  of na tu rn l  d r a f t  cooling towers on a e s t h e t i c s  i s  

t r e a t e d  q u a l i t a t i v e l y .  Moreover, of those  f a c t o r s  sub,ject t o  quan t i f i -  

ca t ion ,  a l l  cannot reasonably be expressed i n  monetary vahies.  Althoueh 

t h e  number of Btu ' s  added t o  t h e  cooling system discharge can be  numerically 

quan t i f i ed ,  t r a n s l a t i o n  of t h a t  number t o  R, monetery value i s  not reason- 

a b l e  i n  view of t h e  wide range of v a r i a b l e s  influencing t h e  s ign i f i cance  

of t h e  impact. Environmental imnacts, t h e r e f o r e ,  a r e  quant i f ied  i n  

commonly used terms such a s  numbers of Btu ' s  of h e a t ,  ga l lons  of water ,  

and tons  of  ea r th .  

Since t h e  bas ic  course of a c t i o n  i n  addine; t h e  Seauoyah n lan t  

t o  t h e  TVA power system was decided p r i o r  t o  t h e  enactment of IJEPA, 

the Sequoyah IJuclenr Plant  environmental review has consisted of an 

ana lys i s  o f  t h e  a l t e r n a t i v e s  f o r  l i m i t i n g  environmental impacts during 

t h e  remaining const ruct ion  of t h e  p ro jec t  and t h e  environmental imnacts 

which w i l l  r e s u l t  from t h e  subsequent operat ion of  t h e  p lan t .  During 

t h i s  environmental review, t h e  desicn concepts f o r  t h e  p lan t  h ~ v e  been 

modified so a s  t o  provide a p lan t  which approaches a minimum impnct 

p lant .  Spec i f i c  system desicn concepts were modified a s  f o l l o ~ m :  

Gaseous Radwaste - The gaseous radwaste s,vst,ern has been modi- --- 
f i e d  t o  nrovi.de a r ad ioac t ive  decay period of 60 days ( i n  

l i e u  of  115 days) f o r  r ad ioac t ive  gases. 

T~iquid Hatiwaste - The l i q u i d  radwaste system design has been 

modified t o  permit recycl-inp; of t r i t i a t e d  water t o  t h e  



maximum extent practicable and to permit treating steam 

generator blowdown and subsequently recycling the treated 

liquid within the plant. 

Heat Dissipation - Heat dissipation will be by means of 
combined-cycle natural draft cooling towers in conjunction with 

use of the reservoir diffuser originally designed for the plant. 

Nonradioactive Discharges - Plans are being developed for the 
installation of a concentrator to treat waste sludge from the 

makeup water filter plant. 

With normal operation from the plant the maximum radiation 

dose to the hypothetical individual will be about 4 percent of that 

received from natural background radiation and the population dose within 

50 miles of the plant in the year 2010 is projected at less than 0.04 

percent of the dose from natural background radiation. Therefore, 

radiation resulting from operation of the Sequoyah Nuclear Plant will 

result in no undue risk to the health and safety of the public. 

Conclusion - This environmental review has evaluated the 
expected environmental impacts of the proposed project and has considered 

alternatives which would lessen environmental impacts. After weighing 

the environmental and monetary costs and the technical, economic, 

environmental, and other benefits of the project and adopting certain 

alternatives which affect the overall balance of costs and benefits by 

lessening environmental impacts, TVA has concluded that the overall 

benefits of the project far outweigh the monetary and environmental 

costs. 



0.1 Benefits - The benef i ts  of t he  Sequoyah plant  are de ta i l ed  

below and a r e  summarized i n  Table 8.1-1. 

1. E lec t r i c  power produced and sold - Sequoyah 

Nuclear Plant includes two u n i t s  with a dependable capacity of 1,125 P4W 

e l e c t r i c a l  each, o r  a t o t a l  p lant  capacity of 2,250 IN e l e c t r i c a l .  The 

un i t s  a r e  scheduled f o r  commercial operation a s  follows: un i t  1, June 

1976, and un i t  2, February 1977. Since capacity i s  planned f o r  on a system 

bas i s ,  it i s  not poss ible  t o  identif 'y t h e  spec i f ic  loads which t h e  

Fiequoyah nuclear u n i t s  w i l l  serve. For t h e  purpose of t h e  benef i t  

analys is ,  it has been assumed t h a t  t h e  plant  serves loads based on t h e  

incremental increase i n  loads f o r  each c l a s s  of customers estimated 

between F.Y. 1972 and F.Y. 1980. The estimated peak load and s a l e s  fo r  

these  years a r e  i den t i f i ed  i n  t h e  following tab le :  

F.Y. 1972 F.Y. 1980 Increase 
Percent Percent Percent 

Load Total  Load Total  Load Total  

Estimated Peak 
Demand (MU) 16,664 30,300 13,636 

Estimated Sales 
(mil l ion kwh) : 

Residential  28,072 30.8 45,833 28.2 17,761 24.8 
Commercial 11,901 13.1 22,667 13.9 10,766 15.0 
Indus t r i a l  32,908 36.2 55,907 34.4 22,999 32.1 
Government 13,815 15.2 30,873 19.0 17,058 23.8 
Other Sales 4,249 4.7 7,320 4.5 3,071 4.3 

TOTAL SALES 90,945 (100) 162,600 (100) 71,655 (100) 



The value of a unit of electric energy to the user 

varies widely depending on the availability and cost of alternative 

energy sources. No attempt was made to identify such values in this 

analysis. However, the price customers pay for electric energy pre- 

sumably establishes a minimum value to the user. Based on the present 

rate structures of TVA and the distributors of TVA power, the following 

average prices to the ultimate consumer are estimated: 

Residential 1.4514/kWh 
Commercial 1.374 4/kWh 
Industrial 0.761 4/kWh 
Government 0.656 $/kwh 
Other 1.058 4/kwh 

For the purpose of estimating the present value of 

the revenue received from the sale of this energy it has been assumed 

that the Sequoyah plant will operate as shown in the following table 

during its 35-year life: 

Tot a1 
Transmission 

Annual and 
Net Distribution 

Capacity Generation Losses 
Years Factor (million kwh) (million kWh) - 

Annual 
Energy 
Available 
For Sale 

(million kWh) 

Using the energy available for sale and the current 

prices paid for electricity shown above, a discount rate of 8 percent, 

and the assumption that both units operate for the same time period, 

a value of the sales from the plant was estimated and is presented in 

the benefit description form. The results are summarized below: 



ELECTRIC POWER PRODUCED AND SOLD - SEQUOYAH NUCLEAR PLANT 

Levelized Annual Energy Generat ion (kWh) 14,211 x 10 6 

Levelized Total Annual Losses (kwh) 973 x 10 
6 

Levelized Annual Energy Available fo r  Sale (kwh) 13,238 x 10 
6 

Average Annual Value of Sales 
Energy Available During Plant Life  Average Annual 
For Sale - kWh 1973 Dollars Value - Dollars 

Energy Sold: 

Residential  6 3,283 x lo6  555,000,000 ~ ~ , ~ O O , O O O  
Commerc i a l  1,986 x lo6 318,000,000 27,300,000 
Indus t r ia l  4,249 x l o 6  377,000,000 32,300,000 
Government 3 , l -1  x lo6 241,000,000 20,700,000 
Other 569 x 10 70,000,000 ~ , ~ O O , O O O  

Total  sold  13,238 x 10 ~ , ~ ~ ~ , o o o , o o o  134,000,000 

His tor ical ly ,  e l e c t r i c i t y  r a t e s  have declined u n t i l  

t he  mid-1960's. Events of t h e  more recent years have caused t h i s  trend 

t o  reverse. Higher pr ices  f o r  fue l s ,  higher i n t e r e s t  r a t e s ,  increases 

i n  construction cos t s ,  and cos t s  of pol lut ion control  equipment have 

been s ign i f ican t  fac tors  causing the  increases i n  r a t e s  fo r  e l e c t r i c  

u t i l i t i e s .  It was necessary for  TVA t o  increase i ts r a t e  schedules i n  

1967, 1969, 1970, and 1973. The e f f ec t  of these  r a t e  increases has 

resul ted i n  t he  average cost  of e l e c t r i c i t y  t o  t h e  consumer increasing 

by 62.4 percent. Thus, t h e  use of current r a t e s  could s ign i f ican t ly  

understate t he  future  s a l e  price.  

2. Payments i n  l i e u  of taxes - Estimates of pay- 

ments i n  l i e u  of taxes include estimates of payments t o  s t a t e  and loca l  

governments by TVA and by d i s t r i bu to r s  of TVA e l e c t r i c i t y .  Estimates 

a r e  based on current r a t e s  of payment re la ted  t o  t he  energy which w i l l  

be generated by the  plant.  



3. Regional gross product - Benefits of the Sequoyah 
plant to regional gross product cannot be exactly quantified monetarily. 

However, a correlation has been made of the average annual dollar flow 

of gross product with the use of the Sequoyah electrical power in the 

TVA power service region. This correlation is based on using the average 

power generation and relationships between gross product and kilowatt- 

hours equivalent of all energy consumed. The industrial gross product 

factor was obtained as a product of the relationship between value added 

and kwh equivalent ( Census of Manufacturers, 1967) and the relationship 

between gross product f-om manufacturing and value added by manufacturing 

(Census of Manufacturers, 1967 and Survey of Current Business ) . The 
numerical value of the industrial gross product factor was found by 

this method to be $0.0649 per kWh. The commercial gross product factor 

was obtained by comparing gross product from commercial activities and 

an assumed electrical energy output of 25 percent of total energy input 

to the commercial sector (~ner~y in the American Economy, 1850-1975, 

Shurr and ~etschert). Numerical values of this factor were $0.187 per 

kWh for 1967 and $0.184 per kWh for 1969. Giving slightly more weight 

to the recent figure, $0.185 per kWh was selected as the commercial 

gross product factor. Industrial power consumed was assumed to include 

government use of electrical energy. The resulting average annual dollar 

flow of gross product is estimated at about $880 million. 

As noted above, no additional quantification to 

arrive at a monetary benefit is considered possible. This is because 

the comparison of dollar value of products produced and energy consumed 

does not consider other variables in the production of products, such 



as wages of workers and efficiencies of individual production processes. 

It should be noted that a plentiful energy source has long been considered 

essential in the economic and industrial expansion of any region. As 

required by the TVA Act, as amended, TVA maintains an ample supply of 

electrical energy in the area in which it conducts its operations. A 

comparison of statistics in the TVA region with national statistics 

implies there are some beneficial effects of this plentiful energy source. 

In 1960 gross regional product was 2.26 percent of national; in 1970 

this had increased to 2.69 percent. In 1960 personal income in the 

region was 64 percent of the national value; in 1970 this had increased 

to 75 percent. TVA considers that the ample availability of electricity 

as an energy source has helped realize these growth rates. 

4. Recreation - The recreational benefits of the 
Sequoyah plant are estimated at 6,000 visits per year. This estimate 

of recreational visits is exclusive of the estimate of educational 

visits to the plant, which is given below. At a value of $0.75 per 

visit, the annual value of these visits is estimated to be $4,500. 

5. Air quality_ - Since the Sequoyah plant is a 
base-load plant, approximately 4.9 billion kWh will be available during 

the base-load period to replace coal-fired generation which would other- 

wise have consumed about 2.1 million tons of coal per year. This will 

result in annual reductions in particulate emissions of about 2,200 

tons, SO2 emissions of about 112,000 tons, and NOx emissions of about 

15,900 tons when based on replacing coal-fired generation which uses 

coal of the quality now being burned and current technology. 



6. Employment - Benefits to employment have been 
listed as the average annual number of workers whose jobs could be 

related to the consumption of electrical power produced by the Sequoyah 

plant, An industrial employment factor, relating kWh equivalent con- 

sumed in manufacturing to employment in manufacturing, was determined 

from national data from the Census of Manufacturers, 1967. A value of 

5.4588 workers per million kilowatthours was obtained. A commercial 

employment factor was obtained by analysis of data from Energy in the 

American Economy, 1850-1975, by Schurr and Netschert. For 1967 this 

relationship was 14.83 workers per million kWh; for 1969, 13.39 workers 

per million kWh. The intermediate value of 14 was chosen for estimating 

the commercial portion of the employment value listed. Based on the 

portion of the Sequoyah Nuclear Plant generation allocated to commer- 

cial and industrial use, the potential exists for expanding the number 

of new Jobs by about 68,190. 

7. Education - The educational benefits of the 
Sequoyah plant are estimated to be 150,000 visits per year after the 

plant is operational. These visits have been valued at $1.85 each, 

based on recently developed TVA estimates. Thus, the annual value of 

these visits is $278,000. Educational visits by persons to the plant 

during its construction are estimated to be about the same number as 

after the plant is operational. 



Table 8.1-1 

SEQUOYAH NUCLEAR PLANT . BENEFITS 

Direct Benefits 

Expected Levelized Annual Generation in Kilowatthours . 14.211.000. 000 
Dependable Capacity in Kilowatts . . . . . . . . . . . .  2.250. 000 
Proportional Distribution of Electrical Energy . 
Expected Levelized Annual Delivery in Kilowatthours: . . . . . . . . . . . . . . . . . . . .  Residential 3.283.000. 000 . . . . . . . . . . . . . . . . . . . . .  Commercial 1.986.000. 000 . . . . . . . . . . . . . . . . . . . . .  Industrial 4.249.000. 000 . . . . . . . . . . . . . . . . . . . . .  Government 3.151.000. 000 
Other . . . . . . . .  . . . . . . . . . . . . . .  569.000. 000 

Annual Revenues from Electrical Energy Generated in Dollars: 

Residential . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  Commercial 
Industrial . . . . . . . . . . . . . . . . . . . . . . .  
Government . . . . . . . . . . . . . . . . . . . . . . .  
Other . . . . . . . . . . . . . . . . . . . . . . . . .  

Annual Indirect Benefits 

In Lieu of Tax Payments (local. state) in Dollars . . .  . . . . . . . . . . . . . . . . . . . .  Regional Product 
Environmental Enhancement 
Recreational . Dollars . . . . . . . . . . . . . . . .  
Air Quality (potential to reduce pollutants in tons ) 

SO2 . . . . . . . . . . . . . . . . . . . . . . . .  
NO* . . . . . . . . . . . . . . . . . . . . . . . .  
Particulates . . . . . . . . . . . . . . . . . . . .  

Employment . Potential jobs provided . . . . . . . . . .  
Education . Dollars . . . . . . . . . . . . . . . . . .  

5.700. 000 
See Text 



8.2 Monetary and Environmental Costs - The monetary (generating) 
and environmental costs of the Sequoyah plant for the minimum impact 

and plant design combinations of subsystems are detailed below and 

are summarized in Table 8.2-1. Incremental generating costs and 

differences in environmental costs for alternative subsystems are 

given in section 8.3. 

Generating costs - The generating costs for the 
alternative combinations of subsystems have been computed using the 

following assumptions: current plant capital cost estimates of $470 

million (1973 dollars); a levelized power generating cost 2.35 mill/kWh 

($0.00235/kWh); a declining plant capacity factor as discussed in 

section 8.1-1; incremental generating costs for alternative subsystems 

as shown in section 8.3; an 8 percent discount rate; and an assumed 

plant lifetime of 35 years. The results are summarized in Table 8.2-1. 

1. Effects on natural surface water body - 

(1) Cooling water intake structure - 
The skimmer intake located near the bottom of the reservoir should 

reduce fish entrainment and impingement due to its location and the 

lower velocity at the skimmer opening (0.5 ft/s). Larval fish 

mortalities expected as a result of entrainment are discussed in 

paragraph 2 below. 

(2) Passage through the condensers of - 
(a) Primary producers and con- 

sumers - Estimates of total daily quantities of plankton (by weight) 
were made based on concentrations taken during limited sampling in 1972 

and 1973, estimates of the withdrawal volumes, and the assumptions of 

linear flow at water intake level and uniformity of sample distribution 



in horizontal cross sections. Additionally, phytoplankton biomass was 

determined from chlorophyll sampling using  right's conversion factor 1 

of 1 pg chlorophyll g equals 0.12 mg dry weight biomass. Daily 

phytoplankton dry weight entrainment estimates are approximately 7,640 

pounds in winter, 22,000 pounds in spring, 13,400 pounds in summer, and 

4,130 pounds in fall. 

The inherent weakness in the 

estimates of plankton amounts are as follows: 

1. The quarterly samples are "grab" samples that are not 

replicated thrqughout the day, nor throughout the quarter. 

2. Phytoplankton cell numbers may double in as short an 

interval as one day. 

3. Zooplankton standing crop is estimated with limited 

numbers of samples. 

4. Zooplankton standing crop may change drastically 

within as short an interval as one week. 

5 .  Communities of phytoplankton genera are measured 

and described - not species populations and/or size 
and age groups within species populations. 

6. Only indirect biomass estimates have been made to 

date. 

7. Season trends develop within phytoplankton stocks as 

the result of changing solar energy values. The 

future monitoring program would underestimate these 

trends during the winter and spring quarters and over- 

estimate in the fall quarter since samples are taken 



during the first or second week of the quarter. How- 

ever, present sample schedules fit existing flow or 

discharge cycles in the river. 

8. Dry weights for the various zooplankton species were 

obtained either from existing literature (Comita, 1972;~ 

4 
Cumins, c. &. , 1969 ; and Patalas, 1970 ) or 

extrapolation for some species represented at the site. 

(b) Fish - Larval fish which 
pass through the plant in the cooling water flow will be killed. An 

accurate assessment of +he effects on larval fish populations cannot 

be made at this time since there is insufficient data on larval fish 

populations in Chickamauga Reservoir. However, in an attempt to 

quantify larval fish entrainment, concentrations of larval fish in 

Wheeler Reservoir were used to project an annual mortality of 181 

million larval fish (18,100 adults). Relatively low concentrations 

of larval fish are expected in the withdrawal area since the skimmer 

wall will take water from depths of 40 feet in the reservoir. The 

impact of larval fish mortality on the entire reservoir is unknown. 

(3) Discharge area and thermal plume - 
(a) Physical water quality - 

The maximum plant heat rejection to Chickamauga Reservoir will be 

9 16.0 x 10 Btu/h when operating on open cycle. The maximum volume 

of water in the mixing zone for cooling water discharges for open and 

helper operation is expected to be about 100 acre-feet. For closed 

cooling system operation, the mixing zone for tower blowdown discharges 

would depend on final configuration of the blowdown diffuser. In any 

case, the volume is expected to be much smaller than for open-helper 

operation. 



(b) Dissolved oxygen - DO 
concentrations below 5 mg/l have been observed historically in the 

portion of the Tennessee River between Chickamauga Dam and former 

Hales Bar Dam. Even with the addition of secondary treatment at 

Chattanooga, DO concentrations below 5 mg/l would reasonably be 

expected to occur in a portion of the Hales Bar Reservoir. Since 

this portion of the river could be below 5 mg/l DO, the 147,700 acre- 

feet volume of the Hales Bar Reservoir at normal summer pool elevation 

has been assumed to conservatively represent the volume of water below 

5 mg/l DO without the c-reration of the Sequoyah Nuclear Plant. Since 

the thermal impact of Sequoyah's operation on the DO resource would 

primarily occur in this same reach of the river, the volume of 147,700 

acre-feet has been assumed to represent the impacted volume for both 

the minimum impact plant and the current plant design. 

(c) Aquatic biota - Less than 
8 percent of the mean annual flow becomes part of the plant's process 

water. The percentage of plankton organisms that will be entrained 

cannot be accurately estimated. The 29.5'~ thermal rise in the 

condensers and mechanical damage will be lethal to nearly all plankton. 

Organisms entrained in the diffuser discharges will experience an 

increase in respiration rates and other metabolic activities in response 

to the elevated temperatures. Organisms living in areas below the plant 

and subjected to increases in temperature will probably exhibit Q10 

effects when the plant begins operation. In the overbank area, spawning 

times and egg development rates may be slightly increased. 

(d) Wildlife - No significant 
effects on any area wildlife are anticipated from the thermal discharges 

to Chickamauga Reservoir. 



(e) Migratory fish - It has 
been judged that a barrier, in the strict sense of preventing or 

significantly decreasing or retarding fish migration, will not result 

from thermal discharges. 

( 4 )  Chemical discharges - As discussed 
earlier in section 2.5, the concentrations of chemicals in the reservoir 

after plant discharge are within established stream guidelines except 

for phosphates. The concentration of phosphates naturally occurring in 

the reservoir already exceeds the established guideline. No significant 

impacts from chemical i4scharges are anticipated. 

(5) Radionuclides discharged to water 

body - Doses are calculated according to the methods described in 
Appendix H. Tritium doses are included for an annual release of 350 Ci. 

Maximum annual dose rates or dose commitments for each annual intake 

are reported. Population doses are estimated for the entire Tennessee 

Valley region. 

(a) Aquatic organisms - Dose 
rates (rads/yr) are for internal and external exposure to benthic 

invertebrates living in the vicinity of the Sequoyah Nuclear Plant. 

(b) People - external - 
Calculations of the external dose rate to people involved in above- 

water activities (skiing, fishing, boating), in-water activities 

(swimming), and shoreline activities are described in Appendix H. The 

external dose to people involved in shoreline activities is expected to 

be very small. The simplifying assumption is made that all persons 

participating in shoreline activities receive the same dose rate as a 

person boating or skiing. The estimated individual dose rate of 



6.5 x rem/yr from shoreline activities exceeds the more 

realistic estimates for above-water activities and in-water activities. 

(c) People - ingestion - 
Maximum dose commitments to the thyroid for the water and fish path- 

ways are described in Appendix H for both the individual and the 

population. 

( 6 )  Consumption of water - Although 
3 estimated evaporation and drift loss rates total about 73 ft 1s (144 

acre-feet per day), no significant effects on either downstream water 

supplies or irrigation qupplies occur due to the insignificant size 

3 of these loss rates relative to average streamflow (32,800 ft /s at 

Chickamauga Dam, 13 miles downstream). Yearly evaporative losses would 

be a maximum of about 53,000 acre-feet. 

(7) Plant construction - 
(a) Physical water quality - 

During the construction period there will be unavoidable dredging of 

material in Chickamauga Reservoir. A major portion of the dredging 

construction has already been completed. Construction activity is 

being conducted so as to meet all applicable water quality standards. 

Thus, no dilution volume is required. 

(b) Chemical water quality - 
Chemicals used during construction, including but not limited to 

chemical cleansing agents, water treatment chemicals, and chemicals 

used in sewage treatment, will only be released to Chickamauga 

* Reservoir in solutions with concentrations which meet chemical 

water quality standards. Thus, no reservoir dilution volume is 

required. 



(8) Other impacts - The cooling 
water discharge pond will remove about 48 acres from the surface 

area of Chickamauga Reservoir (see section 2.7, Construction Effects). 

(9) Combined or interactive effects - 
There is no evidence to indicate that the combined effects of a 

number of impacts on any population or resource is not adequately 

indicated by the measures of the separate impacts listed above. 

(10) Net effect on Chickamauga Reservoir - 
The construction and operation of the Sequoyah Nuclear Plant, con- 

sidering the alternatp-es utilized to minimize environmental effects, 

is not expected to have any significant effect on Chickamauga 

Reservoir. Neither is it expected to prohibit any of the normal uses 

of the reservoir. 

2. Effects on ground water - 

(1) Raising or lowering of ground water 

levels - Water withdrawals for the Sequoyah plant should have no effect 
on local ground water levels since relatively small quantities of water 

are withdrawn and since Chickamauga Reservoir water levels are main- 

tained according to TVA's reservoir operating guides. Normal fluctua- 

tions in water levels in the reservoir are from elevation 675 in winter 

to elevation 682.5 in late spring. Minor local ground water disturbances 

may occur as a result of plant construction, but no permanent ground 

water level changes are anticipated. 

(2) Chemical contamination of ground 

water - Chemicals discharged from the plant are at such concentrations 
when discharged that water quality standards are met. Within the 

plant tanks, drains, pipelines, and transfer and storage lines are 



isolated from the ground by concrete and other barriers. Thus, no 

chemical contamination of ground water is expected. 

(3) Radionuclide contamination of ground 

water - 
(a) People - Dose commitments 

for the annual intake of ground water are based on the calculations 

described in Appendix H. Conservative assumptions are made for these 

calculations because accurate data are unavailable. Therefore, the 

population dose commitments from contaminated ground water are over- 

estimated. 

(b) Plants and animals - Cal- 
culations of doses to aquatic plants and animals living in the Tennessee 

River near the Sequoyah Nuclear Plant are described in Appendix H. 

Doses to organisms exposed to ground water are expected to be less 

than the estimates of the doses from Tennessee River water, Table H-5 

of Appendix H, because of the dilution afforded by uncontaminated water. 

The maximum dose does not include the dose to benthic organisms from 

sedimentation which is not appropriate in this case. 

( 4 )  Other impacts on ground water - 
No other significant impacts on ground water have been identified. 

3. Effects on air - 

(1) Fogging and icing caused by 

evaporation and drift - 
(a) Effects on local ground 

transportation - The analysis of the effects of fogging and icing on 
local ground transportation from the heat dissipation alternatives is 

based on the procedural methods described in section 2.6 and an 



empirical model for predicting river steam fogging. The model was 

derived for the Green River adjacent to the Paradise Steam Plant and 

modified for Chickamauga Reservoir on the Tennessee River at the 

Sequoyah Nuclear Plant site. As indicated in section 2.6, the 

original diffuser system and the natural-draft towers operating as a 

closed or combined system should seldom, if ever, affect ground trans- 

portation. Mechanical-draft towers operating as closed or combined 

systems could affect ground transportation 544 and 123 hours per year, 

respectively. Spray canals operating as closed or combined systems 

could affect ground tr~lsportation 567 and 115 hours per year, 

respectively. 

(b) Effects on air transportation - 

Analysis of Paradise Steam Plant natural-draft tower plume behavior shows 

that the maximum extent of plumes or fogs from cooling tower systems is 

about 5 miles. Since the nearest commercial airport is in Chattanooga, 

Tennessee, about 15 miles southwest of the Sequoyah plant site, no 

interference with commercial airport operation is anticipated from any 

of the heat dissipation alternatives. 

( c )  Local effects on water 

transportation - Analysis of the effects of the heat dissipation 
alternatives on water transportation is based on the procedural methods 

described in section 2.6 and the steam fogging prediction model 

noted in (a) above. Closed-cycle natural-draft towers should seldom, 

if ever, affect water transportation. Closed-cycle mechanical-draft 

towers and spray canals could affect water transportation 8.22 and 864 

hours per year, respectively. Water transportation could also be 

affected by fogs resulting from heated water releases from the original 



diffuser system, and by operation of the natural-draft towers, the 

mechanical-draft towers, and the spray canals (combined systems). 

Water transportation could be affected 237 hours per year by operation 

of the original diffuser system. Open-helper-closed system natural- 

draft towers, mechanical-draft towers, and spray canals could affect 

water transportation 48, 306, and 310 hours per year, respectively. 

(d) Effects on plants - 
Vegetation should not be adversely affected by fogs or plumes from the 

heat dissipation alternatives because exposure to excessive moisture 

on any one day should be of short duration (5 hours or less) and should 

usually occur during predawn through postdawn periods when vegetation 

is normally exposed to naturally occurring high relative humidities and 

dew. 

(2) Chemical discharge to ambient air - 
Resulting annual average ambient pollutant levels due to gaseous 

emisstons from the plant's auxiliary boilers and diesel generators 

6 
have been estimated assuming combustion of 6.6 x 10 gallons per year 

of fuel oil with 0.5 percent sulfur content. Resulting annual average 

ambient levels for shorter averaging time periods assume a consumption 

ratecof 750 gallons per hour. The maximum levels, as percents of the 

ambient air quality standards, are listed below: 

Percent of Secondary Ambient Emissions in 
Pollutant Air Quality Standard Tons per Year 

Particulates 0.19 26.3 

Sulfur dioxide 0.08 25.7 

Carbon monoxide 2.86 x 0.1 

Hydrocarbons 0.15 6.6 

Nitrogen oxides 0.02 254.0 



No odor originating from normal operation of the plant should be 

perceptible at any point offsite. 

(3) Radionuclides discharged to ambient 

air - - 
(a) People - external - 

Individual and population external dose rates from the nuclides expected 

to be released to the air are computed as described in Appendix I. The 

maximum external dose to any organ, including the whole body, is the 

dose delivered to the skin. This dose rate is presented for all 

alternatives. 

(b) People - ingestion - 
Individual and population thyroid doses from the ingestion of iodine 

released to the air are computed as described in Appendix I. This 

dose rate is presented for all alternatives. 

(c) Plants and animals - 
The dose rate to plants and animals from radionuclides expected to 

be discharged to the air is assumed to be the same as the external 

dose rate to people. 

(4) Other impacts on air - No other 
significant impacts on the air have been identified. 

4. Effects on land - 
(1) Preemption of land - Site land 

requirements are about 525 acres for the base plant. The only feasible 

alternatives for heat dissipation requiring additional land are the 

spray canal systems, which require 170 additional acres. 



(2) Plant  cons t ruct ion  - 

(a)  Noise e f f e c t s  on people - 
Ambient noise  l e v e l s  due t o  cons t ruct ion  of the  Sequoyah p lan t  a r e  not  

expected t o  pose any problems t o  the  surrounding population. The 

surrounding land has a low population dens i ty  which w i l l  minimize the  

e f f e c t s  of cons t ruct ion  noise. 

(b) Access ib i l i ty  of h i s t o r i c a l  

s i t e s  - No a reas  of known h i s t o r i c a l  s ign i f i cance  a r e  on t h e  Sequoyah 

s i t e .  

(c) Access ib i l i ty  of archaeo- 

l o g i c a l  sites - No s i g n i f i c a n t  archaeological  evidence is known t o  exist  

on t h e  Sequoyah site. 

(d) Wildl i fe  - No e f f e c t s  on 

w i l d l i f e  a r e  expected except f o r  the  d i s l o c a t i o n  of w i l d l i f e  i n  t h e  

immediate s i te  a r e a  and a s  discussed i n  s e c t i o n  2.2. 

(e)  Erosion e f f e c t s  - The 

average amount of s o i l  displaced by eros ion due t o  cons t ruct ion  

a c t i v i t i e s  a t  the  Sequoyah s i t e  is estimated t o  be about 950 tons 

per  year  throughout the  cons t ruct ion  period. This es t imate  includes 

the  e f f e c t s  of d i r e c t  e ros ion of c leared  land and a l s o  the  displace-  

ment of dredge mate r i a l  i n  Chickamauga Reservoir.  

(3) Plant  opera t ion  - 
(a) Noise e f f e c t s  on people - 

Operation of the  p lan t  is e s s e n t i a l l y  no i se less  a t  the  s i te  boundary 

except f o r  the  very infrequent  opera t ion  of the  a i r  b l a s t  c i r c u i t  

breakers. 



(b) Aesthetic effects on 

people - The design of the Sequoyah Nuclear Plant has had as one 
objective the creation of harmony between plant and environment. This 

objective has resulted in a site developed to have a pleasing appear- 

ance and to provide a tasteful transition from the rural surrounding 

land. The addition of cooling towers is expected to provide a more 

abrupt transition. 

(c) Wildlife - No effects on 
wildlife are expected except for the dislocation of wildlife in the 

immediate site area. 

(d) Flood control - The 
Sequoyah project has no implication for flood control. 

(4) Salts discharged in drift from 

cooling towers - During operation of the cooling towers in the helper 
mode the cooling water salt content will be almost identical to that 

in the makeup water as indicated in section 2.5. During closed-mode 

the salt content will be about twice that of the makeup water. 

However, in both cases the salt content of the cooling system water 

would be within the limits of the applicable standards. No significant 

effects are expected from drift discharges from the towers. 

(5) Transmission route selection - 
(a) Preemption of land - The 

Sequoyah plant will require 147 miles of new transmission lines. New 

land area required for transmission line right of way is estimated to 

be about 2,700 acres. 

(b) Land use and land value - 
TVA attempts to locate new transmission lines so as to minimize the 



t o t a l  e f f e c t  of the  l i n e s  on t h e  environment. A s  planned a t  Sequoyah, 

a r e a s  of high population dens i ty  were avoided by a c a r e f u l  se lec t ion  

of t ransmission l i n e  routes.  A s  can be expected, it  has not  been 

poss ib le  t o  obscure a l l  views of the  numerous r i v e r  cross ings  a t  t h e  

p lan t  site. However, by u t i l i z i n g  a co r r idor  loca t ion  concept and 

double c i r c u i t  towers, only a l imi ted  s e c t i o n  of the  r e se rvo i r  a r e a  

w i l l  be a f fec ted .  

Recent inves t iga t ions  have 

revealed no d i s c e r n i b l e  l o s s  i n  value a t t r i b u t a b l e  t o  t h e  transmission 

l i n e s  ou t s ide  the  r i g h t  of way proper. The only measurable impact 

occurs wi th in  the  r i g h t  of way where bui ld ings  a r e  prohibi ted.  

Inves t iga t ions  i n  o the r  a g r i c u l t u r a l ,  r e s i d e n t i a l ,  and i n d u s t r i a l  a reas  

throughout the  TVA power se rv ice  a r e a  show s i m i l a r  land value behavior 

c h a r a c t e r i s t i c s ,  and TVA a n t i c i p a t e s  no adverse e f f e c t s  by transmission 

l i n e s  on land values from the  Sequoyah Nuclear Plant .  TVA can f ind  no 

evidence t h a t  the  presence of t h e  transmission l i n e  system w i l l  i n h i b i t  

o rde r ly  land development and normal t r a n s i t i o n  i n  h ighes t  and b e s t  use  

from a g r i c u l t u r a l  use t o  r e s i d e n t i a l ,  commercial, and i n d u s t r i a l  use  when 

f u t u r e  demands r e q u i r e  such t r a n s i t i o n .  

(c) Aesthet ic  e f f e c t s  on 

people - In  the  s i t i n g  of new transmission l i n e s  f o r  Sequoyah, the  

minimum of undesirable f e a t u r e s  has been s'ought. Unavoidable s t a t e ,  

U.S., and i n t e r s t a t e  highway cross ings  w i l l  number 19, and major r i v e r  

cross ings  w i l l  number 7. However, no c r e s t ,  r idge ,  o r  o the r  high point  

c ross ings  a r e  expected. Also, no long views of t ransmission l i n e s  

p a r a l l e l  t o  major roadways a r e  an t i c ipa ted .  Only 4 of the  19 perpendi- 

c u l a r  l i n e  cross ings  have r e l a t i v e l y  long views. Because of the  open- 



type terrain which occur at these crossings, views in both directions 

along the line routes cannot be avoided. In addition, minor views 

of line occur at six other highway crossings. However, the use of 

existing terrain and scattered tree cover limit the views to only one 

direction at these crossings. 

(6) Transmission facilities construction - 
(a) Land adjacent to rights 

of way - Normally no permanent access roads are installed in conjunction 
with transmission line construction. Some existing field roads and 

lanes are improved and are left for use by the landowners. 

(b) Land erosion - The 
removal of existing trees and shrubs will increase the potential for 

erosion until new ground cover is planted and is well established. 

TVA minimizes this potential by a policy of minimum soil disturbance 

and speedy ground cover replacement during the transmission line 

construction phase. 

(c) Wildlife - As indicated 
in section 2 . 2 ,  the creation of the interface zone between a trans- 

mission line right of way and forested land will adversely affect some 

species and benefit others. No lasting adverse effects on animal species 

or populations are anticipated during the brief construction period. 

(7) Transmission line operation - 

(a) Land use - Approximately 
20 percent of the new transmission line rights of way are now under 

cultivation and can remain in this use if the individual owners so 

desire. An additional 20 percent is uncultivated open land. The 

remaining 60 percent is woodland which is generally in poor quality 



timber. A s  indicated i n  sec t ion  2.2, various uses of cleared r i g h t s  

of way are permitted. The percentage of r i g h t s  of way f o r  which no 

multiple-use a c t i v i t i e s  are planned cannot be estimated s ince  individual  

landowners have t h i s  option on t h e i r  individual  land holdings. 

(b) Wildl i fe  - Section 2.2 

provides a discussion of w i l d l i f e  e f f e c t s .  Wildl i fe  h a b i t a t  f o r  edge- 

and open-loving species  is increased because of c r e a t i o n  of t h e  i n t e r -  

face zone. 

(8) Other land impacts - The Sequoyah 

Nuclear Plant  s i te  w a s  acquired primari ly i n  t h e  l a t e  1930's as a p a r t  

of the  lands required f o r  the  Chickamauga Reservoir. One add i t iona l  

t r a c t ,  containing some 103 ac res ,  w a s  so ld  during the  surplus  land s a l e  

program but  was  reacquired i n  1957. Addit ional  acqu i s i t ion  has been 

confined t o  the  land and land r i g h t s  required f o r  t h e  access road and 

ra i l road .  During the  period before and a f t e r  const ruct ion began i n  

1970, TVA has observed r e a l  e s t a t e  a c t i v i t y  i n  the  v i c i n i t y  of t h e  

projec t .  The experience a t  Sequoyah confirms e a r l i e r  s t u d i e s  a t  

Browns Ferry and Watts Bar which ind ica tea tha t  no adverse e f f e c t s  on 

property values have occurred as a r e s u l t  of t h e  site location.  

Studies ind ica te  t h a t  545 bui ld ing 

permits f o r  new r e s i d e n t i a l  const ruct ion have been issued s ince  1970 

i n  the  census t r a c t  i n  which t h e  s i te  is located.  This is an annual 

r a t e  of 6 percent of the  1970 housing stock. Development genera l ly  is 

confined, however, t o  t h e  lakefront  and along major roads i n  t h i s  

planning d i s t r i c t .  Construction of the  access road has contributed t o  

the  growth of the  area .  



A l l  types and c l a s s e s  of residences a r e  

now under development. Lakefront l o t s  sel l  i n  the  p r i c e  range of $20,000 

and l o t s  i n  the  New Salem Community a r e  s e l l i n g  f o r  $3,500. Houses range 

i n  value from the  $20,000 c l a s s  i n  New Salem t o  $50,000 j u s t  downstream 

from the  site. 

Forecasts  made i n  1967 f o r  Chattanooga by 

a consul t ing  f irm i n d i c a t e  t h a t  r e s i d e n t i a l  land requirements i n  t h i s  

planning d i s t r i c t  would average j u s t  over 100 a c r e s  a year  from 1970 

through 1975. The conversion r a t e  now occurring i n  near proximity t o  

the p lant  s i t e  is more chan twice the  1967 fo recas t .  

TVA s t u d i e s  i n d i c a t e  t h a t  with reasonable 

planning no adverse e f f e c t  w i l l  r e s u l t  from proximity t o  a nuclear  site. 

TVA expects  no such problem t o  occur i n  the  Sequoyah area.  

(9) Combined o r  i n t e r a c t i v e  e f f e c t s  - 
There i s  no evidence t o  i n d i c a t e  t h a t  the  combined e f f e c t s  of a number 

of impacts on any populat ion o r  resource is  not  adequately indica ted  

by the  measures of the  separa te  impacts l i s t e d  above. 

(10) N e t  e f f e c t s  on land - The n e t  

e f f e c t  of the  Sequoyah Nuclear Plant  on the  land resources is the  

commitment of about 525 a c r e s  of land f o r  the  use of power production 

during the  p l a n t ' s  l i f e t i m e  and the  r e s t r i c t i o n  on the  use  of about 

2,700 ac res  of transmission l i n e  r i g h t s  of way during the  l i f e t i m e  of 

these  l i n e s .  

5. Cross category e f f e c t s  - 
(1) Transportat ion - I n  a normal year  

Sequoyah w i l l  r ece ive  about 10 t ruck shipments of new f u e l ;  w i l l  make 

about 130 t ruck,  o r  about 13 r a i l ,  shipments of spent  f u e l ;  and w i l l  



make about 50 shipments of radioactive wastes. In addition, deliveries 

of fuel oil and chemicals will require receiving about 486 tank-truck 

shipments. The transportation requirements for offsite disposal of 

tritium would be about 13 tank-truck shipments per year, should its 

disposal be required around the seventh to twelfth year of plant 

operation.   he environmental review has demonstrated that the trans- 
portation shipments to and from the plant, considering normal and 

accident conditions, can be accomplished with a minimum impact. 

(2) Accidents - A spectrum of postulated 
accidents ranging in severity from trivial to very serious has been 

divided into 9 classes by AEC. This characterization of accidents by 

classifications brackets the qualitative assessment of environmental 

casts and benefits. Table 2.3-2 of section 2.3 gives a summary of 

the radiological consequences of the postulated accidents. This 

environmental risk, for the range of postulated accidents, considering 

the probability of occurrence indicates that the annual potential 

exposure to the population from all postulated accidents is a very 

small fraction of the exposure of the same population from natural 

background radiation and, in fact, is well within naturally occurring 

variations in background radiation levels. 
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Table 8.2-1 

SEQUOYAH ?TUCLEAR PW?T - GE=EJERATING ATm E2FJIRONMENTAL COSTS 

Plant with Minimal Current Plant 
Alternative Environmental Impact Des i ~ n  

Subsystems 
Combined-Cycle Natural 

Cooling Closed-Cycle Natural Draft Cooling Towers 
Draft Cooling Towers (open/helper/closed) 

a Gaseous Radwaste Treatment Gaseous Absorption or 60-~ay Holdup 
Cryogenic Distillation 

Liquid Radwaste Treatment Filtration a?d Filtration and 
Evaporation Evaporat ion 

Chemical Treatment Evaporation of Spent Neutralization of Spent 
Demineralizer Regenerant Demineralizer Regenerant 9 

Solutions and Precipitation Solutions ~3 
I 

of Phosphates in the stream :3 
0 

generator blowdown 

Generating Total 1 Value (1 73 Dollars) 6 $850.84 x 10 6 
Cost 

Annualized $ 74.46 x lo6 $ 73.00 x lo6 

Environmental Effects 

1. Natural Surface Chickamauga Reservoir 
Water Body 

1.1 Cooling 1.1.1 Fish Mortality See Text See Text 
Intake Structure 

1.2 Passage through 1.2.1 Phytoplankton 
the Condenser of and 

Zooplankton See Text See Text 

1.2.2 Larval Fish , 
See Text 181 x 10' (see Text) 

a. Minimum system with respect to primary impacts to offsite population due to plant gaseous releases. 

- 



Table 8.2-1 
( continued) 

SEQUOYAH N U C W  PUTT - GENERATIWG AND EMlIRON'MENTAL COSTS 

Plant with Minimal Current Plant 
Alternative Environmental Impact Design 

1.3 Discharge Area 1.3.1 Physical Water Open mode - 15.9 6 X 10 9 
and Thermal Plume Quality - Btu/h Helper - 7.543 X 109 

Heat Rejection 1 x lo7 Closed mode - 0.010 X - lo9 
Acre-Feet of Wgter 
Affected - 5.4 F See Text. 100 
Isotherm 

1.3.2 Water Quality, Oxygen 147,700 147,700 L- 

Availabili ty - Acre - Feet O O 3 

of Water DO-belaw 5, 3, and 0 0 -.I I 

1 mg/l, respectively P 

1.3.3 Aquatic Biota See Text See Text 

1.3.4 Wildlife - Acres 
Affected by Thermal 
Discharge None None 

1.3.5 Fish Migration No  barriar No harrier 

1 . 4  Chemical Effluents 1.4.1 Chemical Water 
Quality - Dilution 
Volume t o  Meet 
Standards 0 0 

1.4.2 Aquatic Biota - 
Affected Population 0 !lone Cxpec t e d  

1.4.3 Wildlife - Acres 
Affected by Chemical 
Discharges 0 0 



Table 8.2-1 
(continued) 

SEQUOYAH NUCLEAR PLANT - GEiJZRATIIJG AYD ZiWIRONMEIiTAL COSTS 

Plant with Minimal Current Plant 
Alternative Environmental Impact Design 

1.4.4 People - Lost User 
Recreational Days 0 0 

1 .5  Radionuclides 1.5.1 Aquatic Organisms - 
Discharged t o  rad/yr 2.0 ( -1)s  2.0 ( - 1) 
Water Body 

1.5.2 People, External - 
rem/yr 
man-rem/yr c3 

1.5.3 People, Ingestion - :J I 

rem/yr 1.2 (-4) 1.2 (-4) r~ IU 

man-rem/yr 3.0 (+I) 3.0 (+I) 

1.6 Consumptive Use 1.6.1 People - Acre-Feet 
 vaporat at ive  of Water Evaporated 53,000 32,000 
Losses ) per Year 

1.6.2 Property - Acre-Feet 
of Water Evaporated Same a s  Same as  
per Year 1.6.1 1.6.1 

1.7 Plant Construction 1.7.1 Physical Water 
Qual i ty  - Dilution 

1.7.2 Chemical Water 
Qual i ty  - Dilution 

1.8 Other Significant 1.8.1 Fish Habitat Lost - 
Impacts Aeres 48 4 8 



Table 8.2-1 
( continued) 

SEQUOYAH NUCLEAR PLANT - GENERATING AND ENVIRONKE3TAL COSTS 

Plant  with Minimal Current Plant  
Al ternat ive  Environmental Impact Design 

1.9 Combined o r  I n t e r a c t i v e  Ef fec t s  See Text 

1.10 N e t  Effec t  None Noticeable None Noticeable 

2. Ground Water 

2.1 RaisingILowering 2.1.1 People - Gallons 
of  Ground Water o f  Water Affected 0 0 
Levels 2.1.2 P lan t s  - Acres OJ 

0 Affected 0 :3 
I 
r3 2.2 Chemical Contami- 2.2.1 People - Gallons of ~d 

nation of  Water Contaminated 0 0 
Ground Water 2.2.2 Plants  - Acres Affected 0 0 

2.3 Radionuclide Con- 2.3.1 People 
tamination of rem/yr 0.77 (-4)* 0.77 (-4) 
Ground Water man-rem/yr 0.30 0.70 

2.3.2 P lan t s  and Animals See Text 

2.4 Other Impacts on 
Ground Water None None 

3. A 2  

3.1 Fogging and Ic ing  3.1.1 Ground Transportat ion - 
Caused by Heat Hours per  Year 0 0 

Dissipation System 3.1.2 A i r  Transportat ion - 
Evaporation and Hours pe r  Year 0 0 
D r i f t  



Table 8.2-1 
(continued) 

SEQUOYAH NUCLEAR PLANT - GENERATING AND ENVIRONMENTAL COSTS 

Plant with Minimal Current Plant 
Alternative Environmental Impact Design 

3.1.3 Water Transportation - 
Hours per Year 0 48 

3.1.4 Plants - Acres Affected 0 0 

3.2 Chemical Discharge 3.2.1 Air Quality, Chemical See Text 
To Ambient Air 3.2.2 Air Quality, Odor No offsite odor No offsite odor 

3.3 Radionuclides 3.3.1 People, External 
Discharged to rem/~r 3.6 (-3)" 5 . 5  (-3) 
Ambient Air man-remlyr 1.2 (+1) 2.0 (+I) Q 

3.3.2 People, Ingestion PJ I 

rem/yr 3.3 (-4) 3.3 (-4) '2 + 

man-remlyr 2.3 2.3 

3.3.3 Plants and Animals - 
rad jyr 3.6 (-3) . - 

3.4 Other Impacts 
on Air None None 

4. Land 

4.1 Preemption of Land 4.1.1 Land, Amount, in 
Acres 525 525 

4.2 Plant Construction 4.2.1 People, Noise No effects expected No effects expected 

4.2.2 People, Accessibility 
of Historical Sites Not a p p l i c a b l e  Not a p p l i c a b l e  

4.2.3 People, Accessibility 
of Archaeolo~ical Sites No access restriction No access restriction 

4.2.4 Wildlife Site area Site area 

4.2.5 Land, Erosion T/yr 750 

*3.6 (-3) = 3.6 X 



Table 8.2-1 
( continued) 

SEQUOYAH NUCLEAR PLANT - GENERATING AIiD EXVIRONMENTAL COSTS 

Plant with Minimal Current Plant 
Alternative Environmental Impact Design 

4.3 Plant Operation 4.3.1 People, Noise See Text 

4.3.2 People, Aesthetics See Text 

4.3.3 Wildlife Affected Area 0 0 

4.3.4 Land, Flood Control No Implication No Implication 

4.4 Salts Discharged 4.4.1 People See T L X ~  See Text 

from 4.4.2 Plants and Animals, 0 0 
Acres Affected co 

ru 
4.4.3 Property Resources - PJ I 

Effect in Dollars 0 0 ul 

per Year 

4.5 Transmission Route 4.5.1 Land, Amount, in 
Select ion Acres 2,700 2,700 

4.5.2 Land Use and Land Restriction on Right of Way Use 
Value No Expected Change in Value Outside Right of Way 

4.5.3 People, Aesthetics See Text 

4.6 Transmission 4.6.1 Land Adjacent to 
Right of Way 

See Text 
Facilities 
Construction 4.6.2 Land, Erosion See Text 

4.6.3 Wildlife Habitat Modification Habitat Modification 

4.7 Transmission Line 4.7.1 Land Use, Right of Way Multiple Use Permitted W t i p l e  Use Permitted 
Operation 4.7.2 Wildlife Habitat Change Habitat Change 



Table 8.2-1 
( continued) 

SEQUOYAH NUCLEAR PWJT - GENWATING AND ENVIRONMENTAL COSTS 

Plant with Minimal Current Plant 
Alternative Environmental Impact Design 

4.8 Other Land Impacts - 
None None Land Value Effects 

4.9 Combined Interactive 
Effects See Text 

4.10 Net Effects Commitment of 525 Acre S i t e  and 2700 Acres of T/L Right of Way Same 

5. Cross Category Effects 

5.1 Transportation 5.1.1 Transport of Fuels 
and Radioactive Material See Text & 

5.2 Accidents 5.2.1 Rad io lo~ ica l  Effects  See Text 



8.3 Weighing and Balancing - of Al ternat ive  -- Subsystems - I n  

TVA's environmental review process f o r  Sequoyah nuclear  P l a n t ,  

a l t e r n a t i v e  subsystems which woulii reduce environmentnl ~ p s . c t s  

were considered. This sec t ion presents  t h e  weighiny: and balancing 

of t h e  c o s t s  and benef i t s  associated with each of these  subsystems. 

1. --- Heat Diss ipat ion - The o r i g i n a l  p lant  design 

c a l l e d  f o r  condenser waste heat  d i s s ipa t ion  by means of d i f fuse r s  on 

t h e  bottom of Chickamauga Reservoir.  The o r i g i n a l  method was designed 

t o  permit a maximum 1 0 ' ~  temperature r i s e  which ms t h e  proposed 

Tennessee thermal water q u a l i t y  c r i t e r i a  at t h e  time of i n i t i a l  

p lant  planning. A recent  change i n  t h e  proposed Tennessee thermal 

c r i t e r i a  l i m i t i n g  t h e  temperature change t o  a maximum of 5.11'~ con- 

current  with t h e  environmental review of Sequoyah, prompted TVA t o  

give fu r the r  considerat ion t o  a l t e r n a t i v e  methods of heat d i s s ipa t ion .  

The a l t e r n a t i v e s  considered were mechanical and na tu ra l  d r a f t  cool in^ 

towers, a spray canal ,  and a cooling lake.  De ta i l s  on these  a l t e r n a t i v e s ,  

including cos t  est imates when deemed feas ib le ,  a r e  given i n  Section 2.0 

of t h i s  volume. 

Analyses were performed using t h e  following f a c t o r s  

a s  a bas i s :  f e a s i b i l i t y ,  environmental considerat ions,  and economic 

considerat ions.  The analyses were ca r r i ed  t o  t h e  extent  required  t o  

determine t h e  a c c e p t a b i l i t y  of each a l t e r n a t i v e  when considering these  

fac to r s .  This r e s u l t e d  i n  a complete ane.lysis of only t h e  wet c o o l i ~  

tower a l t e r n a t i v e s .  

Estimates of environmental impacts were made a s  

discussed i n  Section 8.2. The r e s u l t s  a r e  summarized i n  Table 8.3-1. 



8.3-2 

The spray canal alternative would require a cooling 

canal approximately 3 miles in total length and 200 feet wide with 400 

spray modules and would require the purchase of an additional 170 acres of 

land. The analysis of the spray canal alternative showed no significant 

reductions in environmental impacts that could not be accomplished with the 

cooling tower alternatives. Due to the limited operating experience with 

spray canals and the absence of any installations with a heat rejection of 

the magnitude of Sequoyah, the spray canal was not considered a feasible 

alternative for this plant. 

The cooling lake alternative would require a lake of 

approximately 3,500 acres. Due to the unfavorable topography at the 

Sequoyah site, impoundment of a reservoir of this size would require 

many miles of canals and high dikes and would have resulted in a lake 

level 50-150 feet above the existing reservoir. Thus, it was concluded 

that a cooling lake is not a feasible alternative for this plant. 

A comparison of the natural and mechanical draft 

cooling tower alternatives was made in the same operating mode. The 

principal disadvantages of natural draft cooling towers when compared 

to mechanical draft cooling towers are the higher capital expenditure 

and the nearly 2-year longer lead time for construction. Ifowever, the 

natural draft cooling showed a much lower potential for fogging and 

icing in an area of expanding growth and recreational activity. The 

natural draft towers could be operational by Ifovember 1976 resulting in 

only 5 months of l-unit operation without towers. Based on the 

considerations of cost, feasibility and environmental impacts, TVA 

has concluded that the natural draft cooling towers offer the best 

balance of these factors for providing auxiliary cooling for the 

Sequoyah plant. 



The natural draft cooling towers to be installed 

can operate in the open, helper, or closed mode. The combined cycle 

information presented in Table 0.3-1 is based on using the heat dissipation 

capability of the reservoir and reflects operation about 4 percent of 

the time in the closed mode, about 16 percent of the time in the helper 

mode, and about 80 percent of the time in the open mode. The combined- 

cycle natural draft towers have an economic advantage of $17.25 million 

over closed-cycle natural draft towers. 

While the environmental impacts to the reservoir 

will be ~reater for combined cycle operation, the only potentially 

significant impact is that resulting; from larval fish mortality due 

to condenser passage. The significance of these larval fish mortalities 

is not known. TVA has not been able to predict the amount of increased 

production of fish resulting from slightly increased downstream 

temperatures. 1VA plans to utilize the combined cycle operating 

method due to the significant economic advantage. TVA has the 

capability to modify plant operation during critical periods should 

environmental monitoring indicate significqt adverse effects on fish 

populations in Chickamauga Reservoir. 

2. Gaseous radwaste system - As discussed in Section 

2.4, alternatives for a gaseous radwaste treatment system were analyzed 

during the environmental review process to deternine the best system 

xritl.1 respect to expected performance, proven reliability, and cost. The 

following alternatives were evaluated: 

1. 45-day holdup 

2. 60-day holdup 



3. Cryogenic d i s t i l l a t i o n  

4 .  Gas absorption 

5. IIytlrogen recomhiner 

Table 8.3-2 ?resents  an evaluat ion of these  a l t e r -  

na t ives .  A s  shown i n  t h e  t a b l e ,  t h e  115-day h o l d u ~  system, assuming 

0.25 percent  f u e l  de fec t s ,  r e s u l t s  i n  an ex te rna l  annual. dose t o  a person 

a t  t h e  s i te  boundary of 6.5 mrem. The 60-day holdup system r e s u l t s  i n  

an ex te rna l  annual dose t o  a person a t  t h e  s i t e  boundary of 5.5 m r e m  and 

has a c o s t  o f  $100,000 r e l a t i v e  t o  t h e  45-day holdup system. The use of 

a cryogenic d i s t i l l a t ~ o n  system a t  a r e l a t i v e  cos t  of  $600,000, o r  of  a 

gas absorption system a t  a r e l a t i v e  cos t  of  $]100,000, would r e s u l t  i n  

decreases of dosage r a t e s  t o  3.6 mrem f o r  each a l t e r n a t i v e .  The hydrogen 

recombiner system with a r e l a t i v e  cos t  of $400,000 would have an annual 

dose r a t e  of 5.4 mrem. Beither  t h e  cryogenic d i s t i l l a t i o n  o r  cas  absorat ion 

r;yot&, hrcs demonstrated performance and r e l i a b i l i t y  i n  nuclear  p lan t  

service .  "i'tie cryogenic d i s t i l l a t i o n  system i s  a complex system cornzred 

t o  t h e  ens decay system and could experience operat ing problems and 

presents  t h e  a o t e n t i a l  f o r  acc iden ta l  r e l e a s e  of concentrated waste 

t o  t h e  erivironment. The only experience t o  - 1 a . t ~  with  t h e  gas ahsorntion 

system has been with bench and p i l o t  size systems. The hydrogen - 
recombiner system would reduce t h e  vohme of p3.s t o  he s tored ,  thus  

extcnilin~r; t h e  holdup t i n e .  Iiowever, due t o  t h e  long h a l f - l i f e  of 

krypton-35 t h e  predomirlnnt i so tope  present  a f t e r  a 60-day holdup, t h e  

use of a hydrogen recombiner would have l i t t l e  e f f e c t  on t h e  t o t a l  

r e l ease .  



Based on t h i s  ana lys i s  TVA has concluded t h a t  t h e  

60-day holdup a l t e r n a t i v e ,  which r e s u l t s  i n  a dose r a t e  of 5.5 mrem a e r  

year ,  renresents  t h e  bes t  balance of economic c o s t ,  reduction i n  environ- 

mental impact, nnd f e a s i b i l i t y .  TlrA be l ieves  t h e  b e n e f i t s  t o  be gained 

by fu r the r  red~iciny: t h e  r ad ioac t ive  gaseous r e l e a s e s  a r e  not conmensurste 

with t h e  cos t  associa ted  with t h e  reduction.  The very low "fence post 

dose" i s  l e s s  thn.n t h e  numerical guidance provided by t h e  proposed 

Appendix I t o  10 CPR Pa r t  50. It a l s o  represents  only about 4 percent 

of t h e  n a t u r a l l y  occurring background dose. 

3.  Liquid radwaste s y s t .  - Three methods were 

considered f o r  use i n  extended t r e ~ t r n e n t  of steam-generator blowdown; 

evaporation, ion exchange, and reverse  osmosis. The e v a ~ o r a t o r  and 

reverse  osmosis system would reduce t h e  amount of pmkaged s o l i d  wastes 

3 approximately 5,000 f t  per  year  when compared t o  a demineralizer system. 

The i n s t a l l e d  cos t  of reverse  osmosis equiment  was estimated t,o be 

about $1,000,000. The cos t  of t h e  evaporator system was not est imated 

because it was known t h a t  it would be much g r e a t e r  than t h e  cos t  of  

e i t h e r  of  t h e  o the r  two systems. The evaporators could not be f i t t e d  

i n t o  t h e  e x i s t i n g  buildings and t h e  cos t  of an add i t iona l  bui ld ing 

would be p roh ib i t ive .  A t  25-pnm t o t a l  dissolved s o l i d s  i n  t h e  blow- 

down, t h e  present  worth of  reverse  osmosis operat ing c o s t s  i s  estimated 

t o  be about $130,000; f o r  t h e  demineral izer  system t h e  comparable f i g u r e  

is  about $1,050,000. Since r a d i o a c t i v i t y  and chemical r e l e a s e s  f o r  

t h e  two systems would be e s s e n t i a l l y  t h e  same, t h e  lower cos t  system, 

reverse  osmosis, was se lec ted .  



4. Chemical wastes - A s  discussed i n  Section 2.5, 

a l t e rna t ives  f o r  t r ea t i ng  t h e  spent demineralizer regenerants and for  

removing t h e  phosphates from the  main steam generator blowdown were 

considered f o r  t h e  Sequoyah Nuclear Plant. 

The a l t e rna t ive  f o r  treatment of t h e  spent demineralizer 

rer~enerctnts included evaporation of these  wastes and appropriate disposal  

of  t h e  evaporator bottoms a s  so l id  wastes. The present worth of 

t he  t o t a l  economic cost  of adding t h i s  a l t e rna t ive  amouxlts t o  

$938,000. 

The s l t e rna t ive  f o r  treatment of t h e  main steam 

pmerator  blowdown was phosphorus removal by chemical precipi ta t ion.  

'2lie present worth of t h e  t o t a l  economic cost  of adding t h i s  a l t e rna t ive  

,mounts t o  $?58,000. 

The performance and economic costs  of t he  a l t e rna t ive  

treatment methods a r e  summarized i n  Table 8.3-3. 

In  most cases, t h e  reductions i n  t h e  respective 

chemical parameters t h a t  would be real ized by the  implementation of 

e i t he r  o r  both of t h e  a l t e rna t ive  chemical treatment systems would be 

l e s s  than t h e  minimum detectable amounts of t h e  ana ly t ica l  procedures 

used t o  measure t h e  spec i f ica l ly  affected water qua l i ty  parameters. TVA 

concluded t h a t  t h e  implementation of t h e  a l t e rna t ive  chemical treatment 

system(s) is  not j u s t i f i ed  because of t he  negl igible  (and, i n  most cases,  

ana ly t ica l ly  unmeasurable) e f f luen t  reduction and stream reduction benef i t s  

t h a t  would be achieved i n  r e l a t i on  t o  t he  required economic costs .  



Table 8.3-1 

SEQUOYAH NUCLEAR PLANT 

Alternative 
Heat Dissipation 

Systesl 

Estimated Incremental 
Generating Cost 
(millions of dollars) 

Reservoir Heat Input Open 
(by mode) Uelper 
(~tu/h x 10'~) Closed 

Water Consumed (acre-feetlday) 
(by mode) Helper 

Closed 
Transportation Affected (hlyr) 

Ground 
Water 

ALTERNATIVES FOR HEAT DISSIPATION SYSTEM 

COSTS WEICH VARY FROM BASE PLANT 

Original 
 if f user Mechanical Draft Towers Natural Draft Towers 
System Closed Combined Closed Combined 

base 64.21 41.91 62.27 45.02 

Spray Canals 
Closed Combined 

Additional Land Required 
(acres) 0 0 0 0 0 170 170 

Erosion (tonslyr) 900 750 950 750 950 950 1200 



Table 8.3-3 

Alternat ive  
Gaseous 

Radwaste 
System 

Incremental 
Generating 
Cost 
( thousands 
of d o l l a r s )  

Dose Rates 
t o  People 
from External  
Contact 

ALTERNATIVES - FOR GASEOIJS RADWASTE SYSTF7.I --- 

COSTS WHICH VARY FROM BASE PLAITT 

h 5-Day 60-Day Cyrogenic G a s  Hydrogen 
Holdup Holdup D i s t i l l a t i o n  Absorution Recombiner 

Base 100 

I n t e r n a l  
Dose 
Rates 

Dose Hate 
t o  Plants  and 
Animals 



Capital cost of adding 
capability 

Annual 0&M Cost 

Resulting effluent and 
stream reduction 
benefits 

Table 8.3-3 

SEQUOYAH NUCLEAR PLANT 

ALTERNATIVES FOR CHEMICAL WASTE TREATMENT SYSTEM 

COSTS WfIICH VARY FROM BASE PLANT 

Evaporation--Spent 
Evaporation--Spent Phosphate Removal- Demineralizer Regenerants 

Neutralization--Spent Demineralizer Main Steam and Phosphate Removal 
Demineralizer Regenerants Regenerants Generator Blowdown Main Steam Generator Blowdown 

Base 

Base 

Base No Identifiable No Identifiable No Identifiable 
Benefits Benefits Benefits 

(See Text p. 2.5-14) (See Text p. 2.5-16) (See Text p. 2.5-16) 



9.0 CONCLUSION 

The Sequoyah Nuclear Plant was initiated before NEPA became 

effective, and the W A  Board of Directors has determined that it is 

not practicable to reassess the basic course of action in the design 

and construction of this plant. However, the environmental impacts 

considered at the outset of the project have been reevaluated so as 

to minimize adverse consequences. For example, extended radwaste 

treatment, additional chemical treatment facilities, and natural draft 

cooling towers have been provided. In addition, construction methods 

are being employed to minimize adverse impacts. 

This environmental statement reflects the manner in which 

TVA has incorporated environmental considerations into the decision- 

making process for the Sequoyah Nuclear Plant. The plant will interact 

with the environment in three principal ways: (I) release of minute 

quantities of radioactivity to the air and water, (2) release of lmge 

quantities of heat to the environment, and (3) change in land use from 

rural nonfarm or agriculture to industrial. 

The addition of the Sequoyah Nuclear Plant to the TVA system 

will enable TVA to continue to carry out its statutory responsibility 

to provide an ample supply of electricity for the TVA region. 

After weighing the environmental costs against the technical, 

economic, environmental, and other benefits of the project and adopting 

alternatives which affect the overall balance of costs and benefits by 

lessening environmental impacts, TVA has concluded that the overall 

benefits of the project far outweigh the monetary and environmental 

costs and the plant can be operated without significant risk to the 



health and sa fe ty  of t he  public; therefore,  t h e  action cal led fo r  i s  

the  continued construction and the  operation of t h e  Sequoyah Nuclear 




