
f"j - '~ .-

r :- '' ; '

, , ,

p; . , . - , .

: ..~ 1
-

,, .,.7 .

,m :/, ,

!, ^

g r . . .e .- D S :~~' 7 " 7 I T L E C OG'
' '

, , . 7

:Wilf2".-Ti3nfds A5EM2M5NF ' %.

ENERGY COMMISSION,

|l '
-,' THIS DOCL'ME 'T CONT /sI!;S

,

#
POOR OUALITY PAGES -qx

7 z y- f n3,

|:yf
e -, s

(. :V
- r .. m e.r - ;,

E- y ..g - f n.. m ag hh...s .
/, ' (L. ! Y

.c. ' IN THE MATTER OF: JUL31 .q I
*

. TIIE TOLEDO EDISON COMPANY
~ ~k un.: rdu ~'!.

3'97|sDD
g

W## g4j. and the CLEVELAND ELECTRIC 'eg>
ILLUMINATING COMPfliY .- -

.(Davic-Bosco Nuclear Power
- Station) -

.c. ,

RETBsiT0negaTM ETRi}l.fijS
'

no *ot no co- =

|R00# 016
"~~

, ,

- w c.,,

Place - Cleveland, Ohio
"Date - 26 July 1973 Pages 594 - 755

%

- ., .

E %

\ s
' j 'f ' %

' '

O GM.

yk- y
,

3,' 31 N3 # 6' 7iC '9~T'

g
A

,

natg" b
g gh 6

. I'
~

_a 'reiecnene;
(ccee 202) 547 6:22g

co ACE - FEDI:ll \l. IlEP0llTI:llS, .' C
cc

Official Repo?!ers
.

415 Second Street, N.E.
Washington, D. C. 20C02

: m G .l
,,

MATIONWIDE COVERAGE

8002C60QNpgg.., . - - - - - . -

7 E COPY
.

,

-- .
. _ . _ _ . .



_ _ . _ _ . _ _ . _ _ _ _ _ _ _ . _ . _ _ _ .

.
e

' i' f

Y L' :

.

e'j

. , .,
, .

,,r- -
.,
4

t

I
T

. , 44. .
!

1
.

?
. - ?. * ,
. . s .s. .

g-
t

* *
jg,. * '* a

ie **r .
m.,. g ,'

,

.
i. . . . .. _ ...2 1

. .,
- , .

-* e.'
'

. . , . .

..~# *. . , ..* . .
. s

J ...! .- . 4 .

, - . . . .,. .a..-.,.. + , . .
.

1 ; . s
4

'
s

: . , . . . '
a* r... , .'s.

~ *. *, ,
.. 's

.

*
- . '.s.. . . . - ,n j

e

t
. e

I
-. . . , . . . ... . . e .- . . .. . >

i
e

. \

. . . i *. .s ? 4,
* *

(
+ s . , , ,r-. ,

. . .;

!f. * * s ,

. .
,1 is,..,

, . . - a
!

-, .
.. . .

' *,a .a.- ( '. {. s
!
f

' \
. %* *., . s,i s .S * L . . . . > .J

t r

4

. " " h
'

'

i. .- : .- ], . . . . . . , , .' A (. . .Lc .J .i. .
F-;

.
8 5

1(
. . . . ,,

,

, _ _ .
. ,.

. , -
._

.. . . .. . c . t, n._... . . . . . .n
,

,

.- . >.* * . s *
1

*
e c . i.

,, , - . t .. - .'. e.
,

ji .
, .. .. ..

*
. . . . , ... .- ,

ss,
..

*
. . . . . ..

I
t

.* , %" s

. .# . 5 . -- 6 , . , -.
.b._, 3, - ,

r
yes , .-

,0

- * {.g i. . .. . . . i .g
. . . . , ..

g
., , M* 4

.
. .-

,.. ,

i
v 43

s'.r.. r .--* 9 '.' : , a
*

. -

_ ,

a. 4 e
. 8
..

s
| n s *. . .

. .. . 4

,c.j., j
. .n

. .

,r
a . ~ . .v *.- 2 . .

..,.m . -,a g. . ...s,

.f *.

..
g. . . . - . . ',

u.
%

f 6

4

. *I*..1.. . . . L'% . .e - a ,*T D'."'.%,,, ,
. . d e. (., 4. . a - .

7%

. avy u. , ,

5* .- .'t , . esv.p, ;. . . , : -
.

. ,. . J.--a . . . . s.
ys

i

,

e

A. $
4

1

5

1

\ '

,

6

I
e

.

S

&.

.

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



- - - a s - - a --+ - , ,---s - - - - - . -a- - w - __,,-,a,, __ - - -- -- -- - -- -- - -

Mm?.
*-.

& -

.

. Os -.- 4,d >@.. <

a

~O O

$ st

, , .') , , ._.

,

I
'

? ' .

-

.~ . .
k

F e 6 - .

e

|

3 - .- %

, e * *

h

a ys
9

== e

e 4 , a
m

J
*

e = $ e

( e

b-

p o S

j
- - ,,.

...
* *

4

5

A

*

.
k
%

%

9

, \. .

,- , - - - -



4
9

.) h i'.
1.

I
1 .

:: 3

i.
* <

n.

4.
*- e r . .e. 4 v

. , , ..
.. -- -. - - * - . - ' ~- .

.

t

i..f'~, !
. . . . - . -

~ . .
.* . ,, . . ,.s , . - *
s.

.es,, m., .os

4

. * *
.

~
. , ,. E

.r . " p. m. n e.;. ?
,

% a,, . - . . r s .s.- - , .-

,

b

& 2 + *
.%.

. *3.,~
. , . .- .7-. 3. , s * *; . * r e |%. .

*
.t, ,.. . a. . . ~. . . .,_ .v w .,

,

'

i

- .. t. . . L, . . . / . *t. - ,, '.,.e . . . .
. ..

< * } ;. , Q. |. .= *47 v.,hr. . ..
, .. r. v.=

. . % .. . . . . . . ,

i

4

I
.

y-
F

. w. . . .. -

a 3 ..*g,-- *-. \. 5 ..r. ..' e. ... . . . . .. . . ,. . .e ,.. ,., ~ .r,.a, .f.., s. . , . a.. . . - ,. ...

.
.

..: .,s se- . . . ~ . . .
.. .e , . .A , ..

. ,. ..,,,-,

a .
.

a,,.,..
_

, ..,
..3... . . a - . .= . . . . + w. i...n.1:.,*.~& ..e *

t
i
4

.

}g <. .* ,.3
. . . .

. n. . , .. . , . ,4.
.. , ., . . ~.. . .

.. - ,. . . . . , , , .< , . ,
ws. ..u u... %3.,.- s., , ,

t

J s -%.. ..
4' . . , -- ,

s . . , .! .3 . . . .. : r- . - v, J . . . , +
.

. .. .
. -.

i

. 4
s 6. s.

d

/. .q. . . , . . . . . , ,, .~.3 .m. 3... ._..~ .* . . . a. .3 . , st
. . * ,

*
. . , y; i. c > J r = F.," 4. p i.

. .
. . ..a - e .e e

a

. . . . , s % . f< . s.., . -, ,,-,. .

.. . ... . - ..g . . . . . ,
-

.. ,, . 4.... w
, 3.,, ....% ,. % ,,. 3 f,,n. w, #s .4 e . . .

n

i

.

i.

s.
... .. . . . . , . , , , . . , ,

.

s .
.q .. . . , i.. ,

...w.. , . .. ... . . '.. . . . . . . .s :. . . -. , , .= ;:1-.....%. a ., e -s

a

-

. - ;
1 <. r. 3 . i..~

s

,,.3 444
, ...y . 8
3,,,,.

.. , . . ..
.4.- .... . . .

,. .. . ,.
. . . ,..y

.

.,
..L=-

if
\ }, .. ... c.,.

..
...r.

..
. . . .. I .. ... aw.

. . . ,
_..J . . . . . . . , , . .

s,, , . ,s..,.r.. ,m
e . . . . . - .

.

4

L

, e ,1 G'i .' s _. , . . , ,. 'C., !,,3.*.
*

s.. . .,.O..
. s. . .%.. .,.,,..,; .. . .

*.. . . , ,

,.m. .. .t
s

.
i... ,

s
6

.I

. . , - - .s .

m... , , . * .1. . ,
',.. ..- . _ - . . . . -

. .....-,g .: .s ,
.~ . ., sun. , * ., ;. s . % L,J rs.n, u ,,. , . .

p*,, ,

s... L . .' s .
*

.. .
. f ,. g . ., a s . , . ~ . , , . .,.r''..... J

. .

,4 .j., , f ,,,p. ,% . ..,,',8 9 ,i v 4 . . . ' . , cs t .w ;. ,|

,

s
e *

.,
'

. ,* ,.. i . * **.
.,n *, * ,

.e . _. . . e. g s. , . .,. s. . .;. . .3 . . . t c. 8.,

~

.s r d. . . .\.
.'..e,.

.*a.... . . , . . ,.. .
,3

,

a

~

t.. g

,e,, n. . . , ,1 d.4 4 . .
,- ,- ..

i
,n .

b.n *glose =st I.&d, ,.
s

p..e.s,. s e s..

I 9*

t

t
-

, . . < ,
.I .',..J...y,. ". b".5

, . . * 4 1. . . .s
. . .p ,

*.., J =.1,%.
,

&
.i. .. ,.,.p. r

..L.. .

!
, ,

v_ t .. . . . . . . 2.7 ..

s. #. 4 . . .y .,<a......sg- , . , .,, 4 r.. ogy5 d3 .

. , . . .r 1. .- ~ . . , . . a..;.- , m.s . . ,.
, . ,

| S
$...,g

. , . ,..., ...e.c.. . . . , . -
,

t. ., .

.. . . . .. , . , .e.j. s..
.,.. a. ' , s..,.g,, %y

, . .. ..p3 s

"7..g=,,9'.,,
.

-s.. . . . , .e,,.,. , . . , . . ,g., yew.. w .. , , . . .5
.

b

* '
.

, . ,. s . ,.f..,,4
. .

. ?.. v. . i .e . , . . . ,,,.. s, t.
, .4 ** .4 J 9

....
9,

O
=, ,. . ,.. ,,,. . . 4 .. 4 . . m 9.6:% e,# ,3.

k. h

,

'

.. ~;..,.
. . . . . . . g,. . j . . , 7. . .. . i; . i

.. ., ;

... ; .(,s. . . . . . . ., . . . :.g . ., ,.,-
,

. . ,a >- ., .

. . ,
= #y . . . . %. ..s . 9 . . .k.%,.. ...s 4~#6

-

, s .e, .
-. 'j .P .

, s .r. r .e . p 6. .k,,,, ,.* ., g.,,, g. .%
' ag Q 3,,

b

b

4

5

!.
9

__ . _ _ _--



O

4

-a s

6

9

O

e #

G *
.-

I

1 s, ,.,

4

. r
.

w e .g

9

6

e

%

*
bam e- e

0

=

#

o e

4

9

i

|

|
' s

.

d
, _.

. .. * e ee.

.

. -
-

..
E* 9

se 9 deisW-

.
.

-

* * e o.a,.
.

0 ..J , ,'=

|

|
i

m e p

| -

, * . . ,
= . ;|

* s
1. . , -

\

, _ - .- .e.' . s..-,

,
|

!
i

..' ! l* - s, ,

,.L,,,* * ~ . . s 1 , ,

i e -
,

|
*

1

i l

" . -, I

I e .

.

*
$ $

S4

I

P e 4
* [ |

i

|

.

- - ,_
# e g -, p .

|
|
.

F

;-



?

i
s

bbh
3

.

~
.

..) . .. . . #. 1 .

.s.='.1. =

. . . ,,

.
r i

> 2 * *

.

r
..

., ... . -
. . . . .' .. . . .

. . . .. w. . t :..
.. . s. . . .

. . .
..s . . , .

.

.

I
s. .

. . . . .
.. . *

..' . " .. ..tJ..
.

1, .. -
.eo. ,

*. . .a .
, . ;t. ,

,

L f
I -'

'

.,-.".s . .,
.A .s

, ,-,3.-7....t, s..,, L:.. i. . . .

r, -

4 . ,w j +(.. ,
i,

-

e n. . .. .

I
. ;.

'

. IQP
. . -
s., . c.. r. .a . , ,. - .

.....4...
.,

. ...s .

.
.. s. , . . . (. . . ; . .t. .s b.' ,,. '

.v f.

|'
' e

%.'. . . . t, , .. e.,w, . . . 1..C s. s. .., ..f. . :. . .
,

..#..'
* . %

1.p ,4.o ./o . I*, . . , . .s .. .e . .; . . . . ' . 4..-..e,..

|. . .w

f.
(

% . -~s= * ~.,7.*,. . - . , ~ , " . . . * ' . . . , . . l. ,p: *
.

. . , . . ' s...
3

. . . J.1 v . . . . .

. .

1..j s,

. .. e - . , *
. ,_ ..

e
,

.s'.,s.. ,. . . . .. =.oo a.

*. *
b;. .q.s- - ,-- ,- . , . . ..s .

. . . . _j. . q . *

.. 3.1 .

.. ,. ..a.,.,.,,.,:e u, n.. .gs.. . . .
, . .

r.. . . , .
. . . . ,

.. ..t. ..

.s
-

4...
b

e 1Jp- . . f. .b
.. . ..e.L,. *

,. , y e.4.].. ,.'.g.".,....d s. ..;... *,,. .. ., ..
. . , ... .. .. . .

*/,m...*=,g., b . g C, ..s . .
. . . . . . . , w.

l. ,.
, . ... . t
.-r.0 1*". . *)e ,.

|

:.. . . . . . a.. .. , .,

:.. : .

. . . . . .w . . . L. .. , . , . .s ..r... .r ..p

.

..
,
-

h

-

*

e.
t

. .
{e

.
1

I
c. ::

f

I
.
.

.

e, s
5

eP 4
s

& W

.

. |j.C
.

*.

.. ..

J e
I

.|

- e

'
s.

1

i
e

a

1 i
e

O
.6

- -
,

.

4

%
t t

$
l

e .

'

i % .i
..

.

.h.
|

t |
| '. }

!'
|

| \. t'

,

e

d

g..



.___ -

>

-
.

d

'

PROFESSIONAL QUALIFICATIONS

Norman A. Frigerio

Argonne National Laboratory

9
' I am a Senior Consultant to the Environmental Statement Project,

on loan from the Division of Biology and Medicine of Argonne National

Laboratory. I am a Radiological Assessment Specialists and Team

Leader of the Davis-Besse team of the Environmental Statement Projects.

I received a Bachelor of Science degree in biophysics and chemistry
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| THERMAL PLUt1E EFFECTSI -

Fish will probably be attracted to the thermal plume when plume

temperatures are nearer the fishes' preferred temperdtures. This will

occur primarily during the winter. Little is known about the distribu-
,

tions of fish during the winter as the western basin of Lake Erie is
.

usually ice-covered, thereby making sampling difficult. The ' plume

( area where fish could be expected to congregate is that area within
.

the 3*F isotherm. In the area near the discharge slots, water velocities

will be too great for fish to become resident, thus, the thermal plume

area in Lake Er.ie of interest is less than 0.7 acres. Therefore, any

discussion of direct or indirect thermal effects (reduced reproductive
.

success, decreased resistance to disease, depletion of local food

supplies, etc.) would pertain to fish moving in and out of the warmer
,

water. The staff is not able to quantify these effects, to determine,

t
,

a

. the number of fish likely to be involved, or to determine the exact

impact on whole populations of fish. It is the staff's judgement,
-

'

however, that it is unlikely that whole populations will be adversely-

l- affected. .The monitoring program should detect any impact on fish
'

populations. During winters when conditions permit, monitoring studies,

( .

shouldinclude1;nvestigationoffishintheplume.
- . . ,

e
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f * CHEMICAL EFFECTS.

The existing total . dissolved solids concentration (TDS) of the inshore
'*

lake water'is slightly greater than the 200 mg/l objective for Lake Erie.
- *

, .

Operation of the Station will result in a concentration of dissolved
.

solids by a factor slightly less than 2 through loss of water by
,

evaporation in the cooling tower. A small zone of higher TDS will,

therefore exist close to the discharge, but no significant effects

on human use or on aquatic life from this cause are expected.

\
'

(FES Sections 5.2.7 and 5.5.3). Some of the evaporated water will

return to the lake through precipitation over tributary watersheds,i

but even if the water loss is considered irretrievable, the effect
,

on TDS of the lake as a whole will be unde'tectable.

The TDS of the Station effluent will be entirely dependent on the TDS

of the intake water which controls not only the blowdown concentration

but also the amour ts o' impu.-ities to be removed by the demineralizers.

Operation of the Station will not have a detectable effect on the total

, mass of dissolved solids present in the lake. The quoted mass of .

chemicals discharged, 8700 tons annually, is actually the total dissolved-

,

} solids content of the effluent under average conditions (blowdown rate
"

9225 gpmrTDS.427 ppm). The dissolved solids taken into the Station

under the same average conditions will be about 9100 tons annually |
. 1. .'

(make-up rate 18,450 gpm, TDS 225 ppm). In addition, a relatively small )i

I quantity of sodium sulfate (estimated as 58.4 tons in Table 3.6) will
, ,

! b'e added to the lake annually from dem'ineralizer regeneration.
,

.

%

,

4

| 1
-

. . , . - - - .-

\
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If the small reduction in solids is ignored, the o'nly effect of the
,

Station on the average TDS concentration in Lake Erie will be due to.

the evaporation of water in the cooling tower a't an approximate rate of
~

about 21 cfs. In considering the water balance in Section 5.2.2 it was

stated that this represents only about 0.1" of the natural evaporation

rate of the lake (225,000 cfs). Since .this evaporation is approximately*

replaced by precipita' tion over the lake, the rate of flow into and cut
.

'

of the lake is the important factor in considering the effect of the

Station on the TDS concentration. The average flow is approximately

200',000 cfs, and it is clear that the effect of the 21cfs loss will be

quite negligible compared to normal fluctuations and analytical precision.
.

Apart from the increased TDS, the only important change in composition

produced by the Station will be the addition 1 .lfate ion. Most of the -

added sulfate will be the result of neutralizing the cooling system

i water with sulfuric acid to avoid scaling in the condenser. Under

average conditions the mass of sulfate added will be about 4.5 tons

per day. Demineralizer regeneration will add a further s 320 lbs
,

per day. If the water flowing into Lake Erie (principally from the
i

Detroit River) contains a sulfate concentration similar to that

cbserved at the site (37 ppm) the mass of sulfate ion entering Lake Erie

daily is about 19,000 tons. By. comparison, the effect of the Station*

on the lake as a whole will be negligible.i

.

4

In spite of the above, it is still appropriate to consider whether the

chemical effects of the Station could be reduced by reasonable and

practicable measures. The major chemical effects are the discharging
.

9

_
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of concentrated blowdown with the addition of sulf. ate, and the
' *

concentration of salts in the cooling wa'ter making it necessary to add

sulfuric acid to avoid scaling. The cooling tower evaporates.

9225 gpm (average), and if the solids contained in this volume
,

of water (s12.5 tons per day) were not returned to the lake, they

would have to be separated in some way and disposeo of on land.
.

The separation of dissolved salts from karge quantities of water
* presents a desalination problem similar to that involved in

obtaining potable water frcm saline or brackish water supplies,
,

except that in these latter cases there is generally no objection

to returning the separated salts to the original low quality water.
.

Reverse osmosis, a process which has received much attention ir.f

recent years, appears promising for these purposes, and commercial
,

"

units are available for providing up to several hundred thousand
'

,

gallons of treated water per day. This is still considerable less

than the requirements of a cooling system such as that of the Davis .

-Besse Station where the quantity of water required to replace evapor-
.

ation is about 13 million gallons per day. Further, the concentrated

[ effluent from the reverse 7:nosis plant would have to be disposed of,

perhaps by evaporation to dryness for storage on land. At the present

; time, such methods appear impractical on.the scale required.'

,

'

!

Reverse osmosis is being used successfully as a first stage in, -
;

the production of high purity water, to remove a large fraction of
,

i( the dissolved salts before demineralization by ion exchange, thus

reducing the ion exchange capacity required and the quantities of,

. .

**
_ .,
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chemicals used.for regeneration. This method would probably be

applied to the deminerali$ing system of a power plant, and would'

-

greatly reduce the quantities of waste chemicals and resins to be
-

-.

disposed of. In the Javis-Besse Station, however, the regenerated
,

.

wastes represent only small fraction of the total chemical discharge,
.

so little advantage would be gained.

Chlorine will be added to the condenser cooling water periodically
,

in amounts sufficient to " shock" defoul the system of slime growths.
,

There is no known way to determine the minimum effective quantity of

chlorine other. than by direct exp.eriments on site.
'

. .

s

At the point of ' discharge of circulating water into Lake Erie all

or nearly all of the free chlorine added will have been converted

to harmless chloride ion or to combined chlorine ("chloramines";
.

Section 111.D). The concentration of these chloramines will quickly,

'

be. reduced by dilution. In addition, natural decay of the chloramines
.

will occur due to reaction with reducing substances in the lake water
- and due to evaporation to the atmosphere of volatile chloramine species

,

! such as dichloramine (NHCl ) from the floating heated plume. ~

s
2

rates of decay cannot be predicted accurately due to lack of data -

|

and dependence on variable water quality parameters (concentrations 1< -

,

i

of fast-acting reducing species and of ammonia n,itrogen, and the pH).
,

.

There have been a number of studies of the effect of chlorine on aquatic
'

| organisms. The most thorough review has been carried out by Brungs,
| '

of:ihe Environmental Protection Agency's Duluth, Minnesota Laboratory.

| -

.

-
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On the basis of the available knowledge, he has developed interim

criteria which, if not consistently exceeded, will protect fresh-water'

aquatic life. In .the absence of significant free chlorine, the
.

appropriate criteria for receiving waters containing only " warm
,

water" fish species (i.e., the western basin of Lake Erie) is that,

for a period of 2 hours a day, total residual chlorine may be up'

.

to but not exceed 0.2 mg/1.

In view of the fact that the Davis-Besse Nuclear Power Station is
.

designed for closed cycle operation, it is the staff's evaluation

that Davis-Besse has been designed using the best existing technology

. for chemical effluents, and therraal effluents.

With regard to the non-degradation aspects of water quality, the Staff'

concludes that the Applicant has taken all reasonable and practicable

measures (Subject to meeting the Staff's restriction on total residual
t

'
'

chlorine) to maintain existing water quality levels.

.

.

.
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; 1

1 ; to the arcc. about v.hia plcnt. is that in order?
I ,

Io 2 C11 AIR 2GM FAmLEIDES : Ecu arc talking to I.1cua |
,

?6 S right r.ow? |

l"l |~

.c !) IG.TUISS FRIGERIO: Yct. |

. -

3 Cl! AI?Oildi FA"liZdsID2s : Icu are talking about dats'

!
' i

i

G on Icaue S?
i

i WITNESS 2n!GanIO: I am not cortnin.,
Is

l

c> !p! C11AI.'JUJ: FA.tUS. IDES : .So long as you are
-

..,

9 addrecsing Isaua 8, fine,

i

.,0 [| M11 CIIARNCFF ; The quection has been raised
4

I

! concerning Sternglaca' r.tedlodology an applied to Issvo Sy
J...

i cnd as applied in general to the S':araglu2s methodology.l ,,..

Please go in,Dr. Prigeric,g ,
t

l C117.IR:4A.'1 FAitMAKIDES: Wait a minute, hold cn.
,41 s

..
t

You can go en, cir, incofar cs you viich to cddrosa Issue
15 i

i

8 cnd tim muenodology uscd on Issue 3 In that san o you'
o

13 -
l,

8

i
-\r

can anc./or die quectica po3cd.
1. 41

|q
3: MR. CT,PJiOFF : Coca the nnthodology amployed i18 i-
.! -

by Dr. Sternglaca i.n connection with Innun 8 appear in
19

any way to be dif fcrcut tun.'. tha Stornglass rrethodolcgy,40
u

I that has baon unec; in tha last decade in ovcry paper he j
~

. at
t

j has prcduced en any cubject that he has offered, that you
22 p

1
know cf?.

'1 ..e,

MD

t, WIT 2ir.SS FRIGERIO: No -- f
< , ,

tee*/ ,'$

i t

Ck!N d.NN [bb3'd IbY.$ ! CCD fou OU3D2r khak2-

O .'! 1

- I. (
41

'
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! fouracif to Appcadi>: S-I to Dr. Starngicca' testimony

.o. q with rege.rd ::: the carrespondence he, attcac.ts to chew-

g
.

,

.e. l'' betwson fallcut and 42.0 Nerunginn fish ind Alaskan fish
It

.

g. ,.
catchac? dould you charactorire thO nctura of that data

il
.4

<- .g
( h, selection as */c ahei-hse it appocra to ba consistent with the.:
o -

I

g Sternglass celectica of de. e. technique?c

!
i: M TNESS FRIGCI'IC: Yes, it in highly concictont.

/ f

I .v. .i...4...,, en.,
. . . . .a u. .. y. a., - .:. -

. -.n.c, , . .. e . c ... . .u. u , .i cne .w. t s ce, nn . .. . - .u*
1il

|I an apidemiclM;1 cal m.minrtion c d in thic cc.co the
I-

h

10 <li Mc;.acgian fish en.tch in ca::tainly eno of tha c.oct

L..
i mincr compo; tent.s of tha '. orld fich catch se that it is a

ti

' ' |r]
l ccincted c;.d ver- small .scroic of the total.,, . -

4

t
1, .

i3 n. .
. c. , .m Ov . 41 , v. ,... . .c ., 1. . ,. i t. < 4 . , a. ,

. . +
.- - .. -. A b3~,.4c. .,.,,. . _ , .uty .

i9 .-,
~v

11
t

] ir. rcupcace to e quantion from :c. Davia this morning that in,,
$ ;

' (

| connection with looking at fish in La.<G Eric, you did, using
. }
.' Plurbrce.1 as c._1 cnnm :le, check _vcur cratncdoleg.r fori.

iu e
't

,., h calculating accc and ye'l found that, if anything, youri

,
> > tl

j;t mthodelecy i:5 cenac .'vahlve , 10 tint cerrcct?t
'

18 !,,!:
.

f

ICTNE"S PCIGERIO: That's corrcct.19 .
,
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FLOOD AND STORM CONSIDERATIONS
F,OR TIIE DAVIS-BESSE NUCLEAR POWER STATION

A. General

The Davis-Besse Station design considerations have fully taken into account all historical
flood and storm conditions that have been experienced in the site locality and the design-

criteria on which the station is designed makes the safety related structures of the
Davis-Besse Station capable of withstanding floods and storms that have never been

_
experienced and which are the maximum that could be postulated to occur in the site
area.

These design considerations, design critr-ia and postulated maximum probable events were
fully covered in the Preliminary Saf.ty Analysis Report (PSAR) and are fully covered
in the Final Safety Analysis Report (FSAR) for the Davis-Besse Nuclear Power Station.
An index for these PSAR and FSAR sections is given in Table 1.

A.1 Site and Station Arrancement

The Davis-Besse Station site is a 954 acre tract which borders on Lake Erie. Approximately
600 acres of the site are low lying marsh areas pdncipally in the casterly and northerly
portions of the site. There is a substantial beach ridge at the shoreline which separates
the low marsh areas to the west of the beach from Lake Erie. At the northerly and
southerly site boundry, dikes have been built to prevent direct communication of the
marsh water with the normal fluctuation of the lake levels.

To the west of the marsh areas, the original topography of the site rises to high ground
which is 2 to 6 feet above the mean lake level of 570.5 feet IGLD. The station structures,

' are located on this high ground approximatcly in the canter of the site o'n an area of
approximately 56 acres which has been raised in elevation from 6 to 14 feet above the
existing grade to provide a station area that will be above any possible flood water elevation
of Lake Erie. The site and station arrangement is shown on Figure 1.

A.2 General Station Desism
;

There are two general classes of design criteria for station structures. One class which
is for all structures that house safety related equipment or serve a safety related function.
These structures include the shield building. auxiliary building and portions of the intake
structure. The non-safety related structures include the turbine building, office building,
sater treatment building, portions of the intake structure, and the cooling tower.

The safety related design criteria requires that structures built under this criteria maintain
their integrity and function under the most severe conditions of earthquake, flood and
wind that can credibly be postulated to occur at the site. The flood and wind design -

criteria for these structures are given in Sections B.2 and C.3. !

|
'

Structures which serve no safety related function are designed to withstand naturally
occurring events such as earthquake, flood and wind that can reasonably be expected
to occur at the site following accepted practice, codes and regulations.' Flood design criteria
for these structures are the same as for the safety related structures due to all structures.

being built in the same area which has been raised in elevation above the original grade.
The wind design criteria for structures other than the cooling tower are given in Section
C.2.

(

'
1

-
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The cooling tower due to its shape and size has design criteria based on the same low
- . level wind criteria that apply to other non-safety related structures, but special

'

considerations for high level winds and wind forces are applied. The wind design criteria
for the cooling tower is given in Section C.4.

,

The cooling tower foundation ring rests on compacted granular rock material which is
~

placed on top of undisturbed till which overlies the bedrock. This compacted granular
rock material is sealed off from any potential water seepage now from the cooling tower

( basin by means of a compacted impervious clay water cutoff and bentonite board seal
- as detailed in Section D. This foundation design assures structural integrity of the support

system for the cooling tower for all conditions of operation and water levels. The earth
fill around the perimeter of the cooling tower which is graded up to station grade elevation
of 584 feet, protects the cooling tower from any conditions of normal or storm induced
water levels present in the surrounding area.

The water intake system structures are designed to withstand normal conditions of storms,
Goods, ice and other naturally occuring events that can be expected to occur. In addition,
the service water supply system which is critical to safety, is designed to remain functional
under the most adverse conditions of storms, Goods and ice which can be credibly
postulated to occur including complete blockage of the water intake from the lake. A
description of the water intake system is given in Section E.

The central site area on which the building complex is located, is protected by a wave
protection dike to prevent this area from experiencing wave run ups during the extreme
maximum probable design water level conditions as detailed in section B.4. This wave
protection dike does not extend to the cooling tower since this structure is not safety
related. In any case, the cooling tower shell structure can vithstand the wave action
associated with this condition.

The wave protection dike and pumphouse intake structure in addition to being designed
and constructed to withstand high water effects including the forces of wind generated
waves which would be present during the maximum credible water level condition, are
also designed to withstand the forces of wind driven ice which could be present.

The marsh dikes serve only to isolate the areas that are leased to the U.S. Government
as wildlife refuge areas, from normal Ductuations of Lake Erie and to control water level
in the marsh areas for optimum waterfowl habitat as determined by the Ottawa National .

Wildlife Refuge manager. A description of these dikes and marsh areas including their
design is given in Section F.

B. Flood History and Design Considerations

B.1 Lake Level Historv
_

The original topography of the site is relatively Dat and rises only six feet above the
mean low lake level. As a result, it is expected that the site areas that have not been,

raised above the original grade may be Gooded by high waters in Lake Erie. The highest
monthly mean lake level (no wind tide or wave effect) for the period of record 1860
to 1972 recorded by the U.S. Department of Commerce, National Ocean Survey was
572.76 feet IGLD Internation Great Lakes Datum (IGLD 1955). In June 1973 a new-

^

period of record high mean lake level for Lake Erie of 573.51 feet IGLD was recorded.
*

.
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Water levels at Toledo are recorded by the U.S. Department of Commerce, NOAA-National
Ocean Survey (previously by the U.S. Army Corps of Engineers). Ilowever, prior to 1940,
the gaging station was located on the hiaumee River in Toledo where levels are affectedt

by ice jam conditions which caused locally high water in the river but did not represent
Lake Erie water levels under these conditions. Such an ice condition caused a high water
level of 577.1 feet IGLD on February 29, 1936 when the monthly mean elevation was
567.5 feet IGLD.-

in 1940, the gaging station was relocated to its present location at the mouth of the,

( hiaumee River where the gage readings are truly representative of the levels in Lake Erie
- at the throat of hiaumee Bay. The U.S. Corps of Engineers considers only the records

from 1940 to date in determining the wind set up and blowdown values for Toledo during
storm conditions.

The highest recorded level at Toledo prior to November 1972 with no ice jam effects
. occurred on April 27, 1966 with an elevation of 575.67 feet IGLD. This occurred at
a time when the monthly mean lake level was 570.34 feet IGLD and the rise due to
the wind tide effect was 5.33 feet. Ifigher lake levels as recorded at Toledo, occurred
on November 14, 1972 and April 9,1973 but the wind tide effect was less than that
which was experienced on April 27,1966. The table below gives Toledo lake level data
for these dates and other dates where the wind tide effect was greater than that for
November 14, 1972.

Afaximum Elevation hionthly hican Elev. Wind Tide Effect
Date (feet IGLD) (feet IGLD) (feet)

April 27,1966 575.67 570.34 5.33'
January 1,1948 574.83 570.45 4.38January 30, 1947 573.78 569.48 4.30
April 9,1942 574.07 570.03 4.04
November 14, 1972 575.98 572.13 3.85
April 9,1973 576.67 * 573.36 3.31June 17,1973 575.36 573.51 * 1.85
July 6,1943 573.68 572.19 1.49hiay 30,1946 574.07 571.05 3.02hfarch 22, 1955 575.08 572.29 2.79July 6,1969 574.61 572.65 1.96
* Period of Record h!aximums

B.2 Flood Desica Considerations

The static water levels in the western basin of Lake Erie are affected by long term and
annual cyclic variations in the mean monthly level from the mean low water level, and
short period variations in the daily level from the monthly mean level due to wind tides
and seiches. To establish the flood design criteria for the Davis-Besse Station, the subject
of lake levels was investigated and the results of this investigation are summarized in this
section.

The low water datum of Lake Erie is 568.6 feet IGLD. The maximum variation in the
mean monthly level was 4.16 feet above datum from the 110 year period of record that
data had been collected. A probable maximum variation of 4.8 feet above datum was.

used for design consideration at Davis-Besse.

Short period variations in the daily level from the monthly mean level are experienced
and which are due to both a lengthwise wind tide which produces the greatest disturbance.

of water level and a transverse seiche in the west end of Lake Erie which can oscillate
between the northern and southern shores. The recorded maximum transverse seiche was
0.8 feet and a probable maximum value of 1.0 feet at Davis-Besse was used for design
considerations. A uninodal lengthwise seicne on Lake Erie can contribute some increment

t to the wind tide but the maximum amplitude of tl.e uniaodal seiche cannot coincide
with the maximum wind tide.

.
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A probable maximum meteorological event (P5151E) was postulated to determine the'

maximum rise in lake level due to wind tides. This meteorological event would have a
! maximum ENE wind at any one location of 100 miles per hour for a ten minute period

and the wind speed would exceed 70 miles per hour during the six hour period both
before and after the maximum wind speed. The procedure developed by Platzman in
reference (1) was applied to this storm to determine the maximum wind tide rise in Toledo.
Since the Davis-Besse site is located about 80% of the way from the wind tide node-

(point in the lake where no wind tide change in lake level occurs) to Toledo, wind tide,
; ( variations at Davis-Besse were reduced by 20% from Toledo wind tides. This procedure

', gave a maximum wind tide rise with ENE winds of 9.3 feet.'

;

| For the probable maximum high water level condition at the site the 9.3 foot wind tide
was postulated to occur at the time of the 4.8 foot long term high monthly mean lake
level, and under conditions where the transverse seiche would be adding one foot of lake
elevation. The total would be 15.1 feet above the low water datum or a probable maximum
high static water level of 383.7 feet IGLD.

Wind-generated waves are limited in their dimensions by wind velocity, by fetch (open-water
distance available for wind action), by water depth, and by duration of the wind. Higher
wind velocities, longer fetches, deeper water, and longer wind durations all increase the
heights, lengths, and velocities of the waves. Neither wind velocity nor duration of wind
are subject to control by the lake basin, but fetch and depth are a physical characteristic
of the lake basin. At Davis-Besse the available fetch plays an important part in the height
of the maximum wave that might arrive at the station, on top of the maximum static
high water level from other causes.

The probable maximum high water that could occur at Davis-Besse is predominantly the
result of wind tide under prolonged strong wind from the ENE. The station site is in
the western basin of Lake Erie, and wind-waves generated by ENE winds over the rest
of the lake find their access to the western basin almost completely blocked by the islands
that separate the western basin from the central basin. Those parts of waves from the
eastern parts of the lake that succeed in passing through the islands are damped, refracted,
and reflected into a confused sea around the western sides of the islands. From here
the ENE winds must construct the maximum wave that will bear upon the Davis-Besse
site. Toward ENE from the station's site, the maximum fetch is 12.5 statute miles.

J
-

Using the equations and curves developed in reference (2), the ENE 100-miles-per-hour
winds associated with the probable maximum meteorological event would produce a *

maximum wave height (difference between wave crest and trough) of 11 feet at the lake's
normal shoreline. Other equations and curves in reference (2) indicate that these waves
would break in 15 feet of water. These larger waves generating in the lake will break
when they meet the normal shoreline, as the ground rises to elevation of about 575 feet
IGLD and higher along the shoreline. However, smaller . waves generated in the lake up
to a height of 6.5 feet would pass over the beach without breaking at the maximum
probable static water level. These smaller waves will build up to a height of about 8.7
feet in the marsh area and will break when they reach the elevated area around the station.
The' finished grade and roadways around the station is built-up to about elevation 584 feet*

';

IGLD for a distance of 250 feet to the east and north of the building. This elevated
area around the station is protected along the north and east sides by an earthfill breakwall
built up to an elevation of 591.0 feet IGLD to provide protection to all buildings against i.

the wave and wave runup. This breakwall is abcut 15 feet wide at the top. The lakeward
2 side of the breakwall and the banks of the built up area have a three to one slope and

is protected against wave action with riprap. The maximum wave runup on this breakwall

(.

,
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will bc 5.8, feet above the probable maximum static water level of 583.7 feet IGLD. This |
'

will give a maximum water level on the breakwall of 590.5 feet IGLD. As a result, no
~' large unbroken waves will reach the station's buildings and none will overtop the wave

protection dike.

The station's ground floor elevation of 585 feet IGLD will protect the station against
the maximum probable static water level of 583.7 feet IGLD. Its location about 3,000 feet-

from the shoreline, the elevated land along the shoreline and the breakwater at the station

{ will protect the station against wave action at the maximum probable water level.
~

The intake structure is designed to accept the wave action directly. The cooling tower
is located outside the diked area, and could be subjected to wave action which might
require it to be taken out of service. In this event, the stati,on can be brought to a safe
and orderly shutdown condition and maintained in this condition since all other systems
.are fully protected.

' Die cooling tower is not required for a safe and orderly shutdown of the station or to
maintain the station in a safe shutdown condition. The station cannot generate electricity
without the cooling tower in service but its loss or inoperability has no environmental
significance.

The site arrangement is shown on Figure I and the arrangement of the station structures
and wave protection dike is shown on Figure 2.

B.3 Analysis of November.1972. Storm

On November 13, 1972, a storm moved into the Lake Erie drainage basin. This storm
was classified as being of moderate intensity by the National Weather Service (Snider oral
communication). However, the total effect of the storm was greatly increased by the
existing high water level of Lake Erie. In November the lake was 3.5 feet above the Low
Water Datum of 568.6 feet IGLD. The combination of the higher lake level and moderate
winds initiated wide-spread flooding, and subseque it local evacuation within the low-lying
areas along the western and southwestern shore after the storm winds shifted from south
to northeast.

'

The tnaximum surge on Lake Erie occurred at Toledo, Ohio where water level rose to
very nearly elevation 576.0 feet IGLD, or a total of 7.4 feet above Low Water Datum.
This surge was driven by northeast winds with a directional duration of approximately
12 hours and a maximum velocity of 30 knots.

For most of November 12, winds were light (4 knots) and out of the southwest. Very
late on the 12th and throughout the 13th, winds shifted gradually to northwest then
to northeast. By mid-day on November 13, the northeast winds were established and
velocity increased to 20 knots. Water level began rising at Toledo at 0400 hours on .

November 13.

Maximum wind speed was reached early November 14, with gusts of up to 30 knots.*

By noon on November 14, while wind direction was changing to north, the water level
at Toledo had reached its maximum of 576.67 feet IGLD and began falling off rapidly
reaching a minimum level of elevation 572.0 feet IGLD by 1900 hours on the 14th. Wind.

direction remained northerly throughout the 15th of November while velocity varied from
5 to 14 knots. Secondary and tertiary seiches were experienced on the 15th. Because
of their rapid decay, caused by bottom friction, their average maximum elevation was
recorded as 572.9 feet IGLD. By November 16, 1972, water level stabilized at(
approximately elevation 572.4.

.
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Moving away from Toledo, along both the Michigan and Ohio shorlines, water level gages
'

recorded proportionally lower maximum surges. At the Fermi power plant north of Monroe,
Michigan, the maximum surge was recorded at elevation 574.9 feet IGLD, while surge"
elevations of 575.12 and 574.3 feet IGLD were measured at Marblehead and Cleveland,
Ohio, respectively.

Waves during this storm were not .neasured, but sufficient data is available to calculate
'

the maximum waves possible by '. sing the guidelines established by the U.S. Army Corps
*

of Engineers, Shore protection, planning and design, Technical Report ;i4,1966. In
( computing maximum waves for the November 14, 1972, storm several conservative
. assumptions were made:

1) Steady state wind velocity over Lake Erie (U)
is equal to 1.43 times the maximum land wind
speed recorded at Toledo, U = 1.43 (30) = 43,

knots = 49.5 mph.

2) At maximum surge elevation 576.0 feet IGLD the average water depth (d)*

is set at 25 feet.

3) Fetch length (F) is set at 70,000 feet
(13.25 miles) and is not influenced by
offshore island chains.

.

4) The slope (m) of the lake bottom within the
vicinity of the power plant is established
as 1:10.

Using these assumptions, the calculations yield the following values:

11 = 5.8 feet (Significant wave height)
I

li = 10.4 feet (Maximum wave height)max

IIb = 12.4 feet (Breaking wave height)
: -

| d = 12.4 feet (Water depth at II )b b

Inde values indicate that the maximum wave approaching the shoreline during the storm
could not have exceeded 10.4 feet. As the wave approached a water depth of approximately
12.5 feet it could have built up to 12.4 feet before it collapsed. Similar calculations show
that smaller waves which could have formed between dry land and depth db (12.4 feet),

could have reached a maximum height of 8.36 feet. These waves would have broken in
,! about 8.4 feet of water, and could not have runup above elevation 579.5 feet IGLD.
!
! .
i

Therefore, the maximum elevation which waves could have reached during the
November 14, storm was 579.5 feet IGLD. Finished plant grade and roadway elevations,

at the Davis-Besse site have been established at 584.0 feet IGLD. The storm level
observations and wave calculations are compared to water levels and waves determined
from the PMME.

.

e

!\

i

6

, _ . _ -_ _ __ _ . - . . __ _ __ __ _ _ _ _ _ _ ._.



i.

= *
.

B.4 Comparison of November.1972. Storm with PMME
,

Flood design considerations for the Davis-Besse site require that the PMME will occur
( during the design maximum monthly mean . lake level of 573.4 feet IGLD. The

November 14, 1972, storm occurred during a time when the Toledo mean lake level was
at elevation 572.1 feet IGLD.

The PMME requires that the maximum wind speed reach 100 mph for at least 10 minutes-

and be preceeded and followed by 6 hours of 70 mph average winds. During this 12,

( hour period, winds must be from the ENE. The wind speed during the fall 1972 storm
is calculated to have reached a maximum over-water velocity of 49.5 mph. This wind,

was preceeded and followed by winds of variable velocity which ranged frcm 15 to 20
mph. During this time wind direction was also variable and ranged from N to ENE.

The maximum surge associated with the PMME would produce a rise of approximately
'l1.6 feet at Toledo above the mean lake level and a rise of 9.3 feet at the Davis-Besse
site with an additional one foot rise due to a transverse seiche. For the maximum design
considerations, these surge rises were assumed to occur at a time when the monthly mean
lake level was 4.8 feet above datum. The November storm produced a storm surge at
Toledo of 3.8 feet above the November 1972 Toledo mean lake level or 9.0 feet below
that associated with the PMME at Toledo. The November 1972 storm occurred at a time
when the mean lake level was at a record high for November but 1.3 feet below that
postulated for the PMME event.

B.5 March 1973 Storm

On March 15 and continuing into March 16, 1973 a storm moved into the area with
northeast winds which produced high water conditions in the westerly portion of Lake
Erie. The maximum water level at Toledo was 574.79 feet IGLD at 8 A.M. on March 17.,

'

At this time, the mean lake level at Toledo was 572.9 feet IGLD which was 0.9 feet
higher than November 1972 and the wind tide effect was 1.9 feet which was 1.9 feet
lower than the wind tide effect in November 1972.

B.6 April 1973 Storm

During the day of April 9,1973 a storm with easterly winds was experienced in the
area which produced water level conditions higher than that experienced in November 1972
and which measured 567.67 feet IGLD at Toledo. At this time the mean lake level at
Toledo was at an all time high of 573.36 feet IGLD and 1.23 feet higher than'in
November 1973. The wind tide effect was 3.3 feet which was 0.5 foot lower than the
wind tide effect in November 1972.

Figure 3 illustrates the historical record levels for Toledo, Toledo maximum water levels
on November 14,1972, March 17,1973 and April 9,1973, and the projected water
levels at Toledo and the Davis-Besse site for the PMME.

C. Station Wind Desien Criteria
.

C.1 General

All station structures are designed to withstand the forces which strong winde generate.y

The basis which resulted in selection of the design condition winds and forces are given
in Section C.2.

(
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All structures which house equipment and station components which are critical from.

radiological safety considerations are also designed to withstand the effects of a tornado
including the. barometric pressure drop and airborne objects or missiles that are associatedem

i with a tornado. These structures are designated as Ciass I and the design criteria for
tornadoes is given in Section C.3.

i The cooling tower due to its size and shape has a specialized design criteria which is
*

given in Section C.4.

I C.2 Wind Criteria
.

All Class I structures are designed for tornado forces. Wind loads did not control the
design of Class I structures due to the very' low wind stresses in comparison with the
tornado loads.

hiigh winds, when they occur, are usually associated with summer thunderstorms or winter
time cyclonic storms. While tornadoes are rather common in Ohio, the probability of
one striking a point within the one-degree square in which the site is located is 6.3 x
10 . The associated recurrence interval is once in approximately 1,590 years.

He highest winds are usually associated with thunderstorms (tornadoes excepted) during
the passage of a line squall or cold front.

The Task Committee on Wind Forces of the American Societv of Civil Engineers (3) has
estimated for the area a " fastest mile" of wind, at 30 feet abou ground, of approximately
90 mph, once in 100 years.

ii.C.S. Thom (4) has estimated the extreme fastest mile of wind, at 30 feet above the
ground, for the following mean recurrence intervals:

Interval Annual Extreme-mile
(Years) (mph)

2 50
10 60
25 80-

50 84
100 90

The following minimum wind pressures were used in the design of the Station's structures,
and these wind loads are based on Figure 1(b) of reference (3) for a wind velocity of
90 miles per hour, 30 feet above the ground with a 100 years recurrence:

PRESSURE lbs/sq feet
,

i

HEIGHT ABOVE WINDWARD SIDE LEEWARD SIDE
GROUND (ft) RECTANGULAR RECTANGULAR'

.

STRUCTURES STRUCTURES

P 0.68 P
,

30 22 150 -

; 31 50 25 17-

51 100 35 24-

k 101 - 300 50 34
301 - 500 60 41
501 - 1,200 85 58

8
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For any other height (II), the V = 90 (11)0.2, P = 0.00256 V2 was used.-

Where: V= Wind Velocity (mph)
,

P Pressure (lbs/sq ft)=

For all other structures of shapes other than rectangular, the shape factors recommended
in reference (3) were applied.-

C.3 Tornado Criteria
1 (

~

C.3.A General

There are few reliable measurements of the pressure drop associated with a tornado funnel.
The greatest reliably measured pressure drops have been on the order of 1.5 psi or less.
'

The design pressure drop is assumed to be 3 psi in 3 seconds. This is 100% greater than
the greatest pressure drop ever reliably measured, which is conservative.

Because of the complexity of the airflow in a tornado,it bas not been possible to calculate
the velocity or trajectory of missiles that would truly represent tornado conditions. It
is assumed that objects of low cross-sectional density, such as boards, metal siding and
similar items are picked up and carried at the maximum wind velocity of 300 mph.

The behavior of heavier, oddly shaped objects, such as an automobile, is less predictable.
The design values of 50 mph for a 4000 lb automobile lifted 25 ft in the air is considered
to be represeatative of what could happen in a 300 mph . wind as the automobile is lifted,
tumbled along the ground, and ejected from the tornado funnel by centrifugal force. These
missile velocities are consistent with reported behavior of such items in previous tornadoes.
(5)

Structures were. analyzed for tornado loading on the following bases:

1. Differential pressure between the inside and outside is assumed to be 3 psi
positive pressure for the shield building and 1.5 psi positive pressure for the
auxiliary building with the provision of venting the structure in order to control

'

the differential pressure to within the 1.5 psi limit.

2. Lateral force on the shield building is assumed to be the force caused by a
tornado funnel having a peripheral tangential velocity of 300 mph and a forward
progression of 60 mph. The applicable portions of wind design methods described
in ASCE Paper 3269 are used, particularly for shape factors. The provisions
for gust factors and variation of wind velocity with height do not apply.

3. A tornado driven missile equivalent to a 12 foot long piece of wood 8 inches .

in diameter traveling end on at a speed of 250 mph is assumed.

4. A tornado driven missile equivalent to a 4000 lb automobile traveling through
*

the air at 50 mph and at not more than 25 feet above the ground, is assumed.

, 5. A tomado driven missile equivalent to a 10 foot long piece of pipe 3.5 inches
O.D. traveling end on at a sp.eed of 100 mph is assumed. Pipe type,is 3 inches
I.D. Schedule 40.

.

.
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C.3.B Conversion of Tornado Loads Into Forces
4 , . ,_

The tornado wind velocity of 300 mph is used uniformly on Class I structures such as
the shield building and auxiliary building. The equation

i

2
: q=0.002558V (Reference 3).

,

I is used to compute the wind forces. The shape factors of 0.8 and 0.5 for windward and

!. leeward e * respectively, are used.

The differential pressures of 3 psi and 1.5 psi for the shield building and auxiliary building,
respectively, are assumed to act concurrently with the force exerted by a 300 mph wind.

The load combination used for the Tornado Accident is-

U = 1.0 D + 1.0 L + 1.0 W + 1.0 To + 1.25 ll; o

where -

Dead LoadD =

| L Live Load=

W Tornado Load=

Thermal LoadsT =
o

Thermal Forcell =
o

C.4 Cooling Tower Wind Design Criteria

The cooling tower design is based on wind velocities at the 30 foot level of 90 mph
,

which is the same design for the other non Class I station structures. Due to its height,'

however, the design velocities vary at other elevations such that at the 500 foot level,
the wind design velocity is 175 mph.

The wind design distribution is in accordance with ASCE paper 3269 " Wind Forces on
Structures" which is a recognized standard for this type of a structure and location.

;

The general structural design criteria for the cooling tower is given in Appendix A.

l
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D. Cooling Tower Foundation Design and Construction

f~ D.1 Generali

The cooling tower foundation which supports the shell is a circular reinforced concrete
ring which spreads and transmits the forces from the static and wind load of the shell

* to the bedrock through an interposing layer of natural undisturbed glacial till and a
,

compacted layer of granular rock fill material.

. . The cooling tower basin area which serves as a receiving and surge basin for the water
| flowing through the cooling tower is paved with reinforced concrete with water stops

at construction joints to provide a water tight Door for the contained water. The fill
material under this basin floor and inside the foundation ring has an impervious clay fill

, cutoff over the granular material at the foundation ring area and a bentonite sealing board,

at the side of the foundation ring.

The basin concrete floor provides a watertight bottom for the basin and in the unlikely
event of a crack in this floor, the cutoff and sealing board provide a positive seal to
prevent any seepage flow out of the basin and through the granular fill.

The earth fill around the perimeter of the cooling tower is glaciolacustrine clay material
and is graded up to station grade elevation of 584 feet. This prevents any normal or
storm induced water levels in the site from reaching any portion of the cooling tower'
or foundation.

i D.2 Foundation and Basin Arrancement

The stauc weight of the cooling tower shell and additional forces from wind loading is
transmitted through columns to a large circular reinforced concrete foundation ring whichs

provides a means to spread these loads over a considerable area to the fill material beneath
the foundation ring and through the fill to the underlying bedrock. The details of this
foundation arrangement are shown on Figure 9.

The top of the foundation ring, reinforced concrete paving within the foundation ring
area and a vertical concrete wall resting on the foundation ring form a water retention
basin to receive the water flowing through the tower and to provide a surge basin for
the condenser cooling water system. These details are shown on Figure 9. All construction
joints between the foundation ring, paving and basin wall have water stops to provide
a completely sealed basin.

.

At one side of the cooling tower, an opening through 'the basin wall permits the flow
of water through a transition piece to an open return canal. The return canal which is
paved with concrete, carries the water to the circulating pump intake structure adjacent
to the turbine building.

D.3 Foundation Support and Fill
,

'

The top of bedrock in the area of the cooling tower varies in elevation from about 560 feet,

to 564 feet. This bedrock is dolomitic bedrock which is jointed in the upper portions
and is banded with gypsum.,

-
-

.
'

b
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In some areas fissures and solution cavities are present. The areas of the site where major
structures are located have been extansively investigated to determine the condition ofp the bedrock which sup these structures. ~ This investigation included borings,.

excavations, gravity sury smic surveys, resestivity siirveys and geologic mapping all
of which are completely . ported in Appendix 2C of the Final Safety Analysis Report.

*
.

Soluticn cavities were found in a portion of tlie cooling tower area and a grouting program
was used to fill these cavities to assure competent bedrock integrity.

'

Above the bedrock, there is a layer of glacial till deposit which is dense and very stiff
silty clay about 6 to 10 feet in thickness which is overlain with a glaciolacustrine deposit
which is a dense stiff silty chy.

.Since the till deposit has a very low compress bi ility, and is suitable for foundation support
the area under the cooling tower foundation was excavated to the till deposit anJ anular
crushed rock fill, densely compacted, was placed in the excavation up to the s 7atien
of the bottom of the cooling tower foundation ring as shown in Figure 10.

The granular crushed rock used was obtained from the on-site quarry operation and cantains
gypsum which is soluable in water containing medium to low dissolved solids. Even though
tests had shown that large settlement of this compacted material would not occur even
with considerable amount of weight loss due to the fine gypsum particles being dissolved
by a flow of distilled water, a backup means to the basin paving design and construction
was felt to be desirable to prevent any potential seepage flow from the basin and thrcach
the granular fill material.

This arrangement is shown on Figure 10 and consists of a compacted layer of clay which

( is impervious to water flow placed over the granular fill from the cooling tower foundation
ring to existing glaciolacustrine material inside of the cooling tower foundation ring. This
gladiolacustrine material being a dense clay material is also impervious to water flow.

In addition a bentonite board ring was placed on the inside face of the foundation ring
to prevent seepage of water down the face of the foundation ring.

The' area outside of the cooling tower has been partially graded and will be completely
graded to station grade of elevation 584 in the configuration shown on Figure 10 following
completion of the cooling tower interior work now in progress.

This fill is the clay glaciolcustrine material from on-site which is compacted and is
impervious to water flow. This extensive outside fill prevents ground water or high water
levels from reaching the cooling tower structure.

,
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E. WATER INTAKE AND DISCilARGE DES!GI!
.

E.1 GENERAL

An electrical generating station installation requires large quantities of water for the,

condenser cooling system to remove the low temperature heat released from the turbine
exhaust steam in the main condensers. A considerably lesser amount of water is also
required for miscellaneous auxiliary purposes.

.

In an arrangement utilizing a once-thru circulating water system, this water is brought
into the station through an intake system connecting with the river or lake and this water
is then discharged back to the river or lake by a separate, divergent discharge system.

,The water for auxiliary purposes follows the same route. The water intake is normally,

an open canal connecting the river or lake with a pump house in or adjacent to the
main station structure.

Utilization of a closed cycle, evaporative type cooling tower system provides an arrangement
whereby the large qualities of condenser cooling water can be continously recycled with
only relatively small quantities of river or lake water needed to provide makeup for
evaporation losses and blowdown. The amount of water required from and returned to
a river or lake source with a cooling tower system is approximately 2-5% of that required
for a once-thru system dependent on specific relative design conditions. The water intake
and dischame requirements for auxiliary systems can be approximately equal to the
requiremen:,, for the cooling tower makeup and in the case of the Davis-Besse facility,
the largest auxiliary requirement has been consolidated with, and serves as, the source
of cooling tower makeup so that there is only a small quantity of water required for
normal station operation beyond that which ultimately serves as cooling tower system
makeup.

E.2 WATER USE AND DISCIIARGE REQUIREMENTS

A general schematic diagram of the Davis-Besse water use diagram is shown on Figure 3.5
of the Final Environmental Statement and is included herein as Figure 5. A complete
description of the various systems involved in this overall water use diagram is given
Sections 3.3, 3.4.1, 3.5 and 3.6 of the Final Environmental Statement and Chapter 4
of the Environmental Report Supplement.

'

The principal quantity of water used by the station is that required for the service water
systems which provides cooling through heat exchangers for the turbine area closed cooling
system, the nuclear area closed component cooling system and the containment cooling
system. This service water, after passing through ttwse heat exchangers,is used for makeup .

water to the cooling tower system during normal operation or is discharged directly to
the lake or is recirculated ib the intake canal forebay area if the cooling tower is not
in operation.-

*
;

.
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The service water system is the only portion of the overall station water use diagram
(~ shown on Figure 5 which is critical to safety and the design of the water intake and

discharge arrangement provides for continued operation of this system, under all conditions
of adverse natural events such as storms, high water and ice conditions.

E.3 INTAKE ARRANGEMENT*

( Water for station use to satisfy the station requirements detailed in Section E.3 above
is drawn in from Lake Erie through a submerged intake crib structure about 3000 feet.

offshore at the lake contour depth of about 1I feet below lake datum. This intake crib
is made up of timbers with slots in the top to permit downnow of water into the intake
cone located within the crib structure. Rock fill around the crib holds it in place and
permits some water flow through the rock and sides of the crib structure.

Surrounding the top of the intake crib is an air bubbler pipe system which will provide
an air bubble screen to discourage entry of fish into the crib and intake pipe.

Water entering the crib, Dows into an intake cone on top of a 96" diameter intake pipe
which is buried below the lake bottom. The water Hows through this intake pipe by
gravity to, and discharges into the open onsite intake canal.

Located around the outer area of the intake crib is a rock barrier which helps prevent
sand from reaching the crib and also provides protection from ice being driven into the
crib by wind and wave action. Even if ice should pile on top of the crib and block the
slotted openings, enough water to satisfy the station's needs would enter the sides of
the crib through the rock 011 adjacent to the crib.

( The arrangement of the intake crib and intake pipe are shown on Figure 6 and the general
arrangement of the intake crib, intake pipe, onsite intake canal and pump house intake
structure is shown on Figure 1.

The water entering the onsite open intake canal from the submerged intake pipe, Dows
the length of the 2800 foot long canal to an intake forebay area adjacent to the area
of the main station struc'ures where the pump house intake structure is located. Thist

. forebody area is shown on Figure 1 and 7.

The forebay area dikes rise in elevation and transition into the wave protection dike,
as shown on Figun's 2 and 7. These dikes are faced with heavy stone rip rap material
the same as the wave protection dike to provide protection against any errosive action
of waves. The pump house intake structure at the end of the forebay has a concrete
wall face extending up to elevation 591 and is designed to withstand any direct wave
action and high water.

The pump house intake structure has three openings in the lower portion of.the face
~

wall, each of which opens into separate pump suction bays as shown on Figure 8. Ahead,

of these openings, are located trash racks which will prevent large objects such as logs
froc entering the pump suction bays.

Ahead of the pump suctions, traveling water screens are located which prevent fish or.

small debris from entering the pump suction area. These traveling water screens have fine

.

l
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l mesh (3/4" openings) panels on a chain and sprocket system so that the front face is-

continually rising when they are in operation, carrying any material caught on the face,
p upward where it is automatically washed off above the floor level and sluiced to a
'

catchment basin. The screens can be started manually but are on an automatic starting
system which starts them in operation if a differential level exists across the screens
indicating some small blockage of flow from fish, leaves or other debris.-

There are three separate pump suction bays, each one containing a service water pump.,

' -

k
Only one service water pump is required to satisfy all critical station needs for service'

water.

As stated in Section E.2, under normal station operation; service water after, serving as
cooling media for the turbine room area, nuclear component area and containment area
is used for cooling tower system makeups. At times when the station is not in normal

*

operation, this service water is discharged directly to the lake through the discharge system.

The service water system is also designed so that in the unlikely event any blockage or
loss of the submerged intake crib, intake pipe or intake canal up to the forebay area
should occur, the service water discharge would be returned to the forebay area which
would serve as a cooling pond for long term, assured supply of service water.

',
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o F. Marsh Areas and Dikes

F.1 General

Approximately 580 acres of the site are leased to U. S. Government as a National Wildlife
,

Refuge which is administered as the Navarre Unit of the Ottawa National Wildlife Refuge.
. This area includes the beach ridge and essentially all of the marsh area. The only
( construction of any nature associated with the station within this leased area is the intake

- canal, buried discharge pipe, and minor temporary construction facilities. The site
arrangement and marsh areas are shown on Figures I and 4.

None of this marsh area has any relation to the Davis-Besse Station construction or
ti. opera on.

The marsh area in the southeast portion of the site is isolated from communication with
the lake by the beach ridge at the shoreline, the intake canal on the northwest, the upland
area on the west, and a dike on the south. This dike was existing when the property
was acquired but was in a poor state of repair. No work prior to the spring of 1972
was done on this dike except to repair portions so that the marsh water level would
be controlled. The top of this dike varied in elevation from 572 feet to 576 feet.

The north marsh area is a portion of a large marsh of which only a part was acquired
for the station site. To isolate this on-site area from the remainder and to provide means
for water level control, a dike was constructed in 1972.with a top elevation of 574 feet.
The intake canal on the southeast, upland area, and the area occupied by station structures
on the south, and State Highway 2 on the west complete the boundary of this marsh
area.

i

F.2 Agreements With Bureau of Sport Fisheries and Wildlife

The initial aneement with the U. S. Bureau of Sport Fisheries and Wildlife that resulted
in acquisition of the Navarre Tract by Applican -in exchange for the Darby Marsh, provided
for a 50-year lease of all but a small portion on this tract to the U. S. Government for
management as a National Wildlife Refuge and a similar 25-year lease for all other
marshlands acquired for the station site. This agreement also required Applicants to
maintain the south dike of the Navarre Tract and to construct and maintain a similar
dike on the north side of the site. This agreement also required Applicants to install water
level control pumps which would be operated and maintained by the U. S. Government.

In accordance with this agreement, the repairs to the south dike and construction of the
north dike discussed in Section F.1 was done. In 1972, two water level control pumps,
one for the south marsh area and one for the north marsh area, were installed and are

.

operational.

In September 1972, further agreement was reached with the Bureau of Sport Fisheries.

and Wildlife to establish the top elevation of the dikes at 575 ." ret. In accordance with
this additional agreement, work on these dikes to raise their elevation commenced in the
spring of 1973 and work is still in progress.

.

.
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F.2 High Water Considerations
' # '

During the high vater periods in November 1972, hfarch 1973, and Apr. 1973, the major
j pqrtion of all marsh dikes were completely underwater 'since the dike elevations were

lower than the lake level at these times. During normal lake level periods in early 1973,
some portions of the south dike were also underwater. Water action during these periods
caused some erosion of the southern dike and the marsh water level remained essentiallyo

at lake elevations.
(
_ The north marsh area water level was reduced to 571 feet IGLD commencing h! arch 19,

1973 at the direction of the Ottawa National Wildlife Refuge Afanager and has remained
at a lowered level since that time. Additional pumping has been required since the initial'

lowering, due to the effect of heavy rains and drainage water from off-site areas to the
west of State Highway 2. Raising of the north dike elevation was completed in hfay 1973.

,

In early hiay 1973, the low spots in the south dike were filled and commencing on 51ay 10,
1973 lowering of the water level in the south marsh area started under the direction
of the Ottawa Refuge hianager. High lake water conditions on June 17, 1972 caused
overtopping of portions of the south dike that have not yet been raised. Raising of the
south dike will be completed in July 1973.

During the high water storm periods, the wave action caused extensive erosion to the
beach area. In two locations, the barrier beach is quite narrow and the storm erosion
resulted in these narrow portions being almost completely washed out. These areas are
being built up to an elevation of 579 feet IGLD and the lake side will be faced with
larrge stone rip-rap to provide wave protection.

~

Tais work, which is underway, will provide controlled water level conditions for the marsh,

areas of the site for all nonnal levels of Lake Erie but will not prevent extreme water
levels such as those which occurred in November 1972 and April 1973 fron. entering
the marsh areas'.

|

The marsh areas of the Davis-Besse site which are leased to the U.S. Government as the
Navarre Unit of the Ottawa National Wildlife Refuge, upon completion of the dike work
now in progress, are better prepared to withstand high water level and storm conditions,

than any other marsh portions of the Ottawa National Wildlife Refuge.
.
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TABLE 1.

.

-

Wind, Flood and Related Design Considerations
|,

*
P liminary Safety Analysis Report (PSAR)f

( Section Title I

- 2.3 Meteorology
2.4 Ilydrology
Appendix 2B Meteorology
5.2 Containment System Structural Design
5.9.2 Auxiliary Building Design.

i 5.9.2 Turbine Building Design
5.9.3 Intake Structure Design,

5.9.5 Office Building Design
Appendix 5A Design Basis for Structures
Appendix 5B Description of Load Factors

Final Safety Analysis Report (FSAR)

Section Title
2.3 Meteorology
2.4 Hydrologic Description
3.3 Wind and Tornado Design Criteria
3.4 Water Level (Flood) Design Criteria -,

i' 3.8 Design of Siesmic Class 1 Structures
Appenaix 3A Descriptions of Load Factors

i Appendix 3D Conformance With the AEC General Design Criteria

Geolocv Design Considerations

PSAR
.

Section
2.5 Geology
2.7 Subsurface Conditions
Appendix 2C Geology, Siesmology, Subsurface Conditions, and

Preliminary Foundation Design Criteria,

FSAR
, .

Section

2.5 Geology and Siesmology;
* Appendix 2C Geology, Siesmology, Subsurface Conditions and

| Geotechnical Design Criteria
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SECTION 3'
,

' STRUCTURAL DESIGN CRITERIA

\
-

j,

I

ii

A. The profile of the proposed cooling tower, 493 feet high from j
basin to cornice with a 39 foot air gap, is that of an offset (,

,

hyperbola . t
>

|
I B. The minimum shell thickness is nine and one-half inches (91")

which provides dead weight to counteract most of tension from
design wind load and further provides adequate safety against

; buckling.

C. The upper part of the shell is gradually thickened up to the
top where if forms a stiff ring beam. This top ring serves toi

i increase the natural frequencies of the tower, thereby increasing
the safety factor against buckling. Furthermore, the ring reduces

!e
i

' edge deflection.

1

D. The lower part of the shell is gradually thickened down to the
'

lintel ring beam which in turn is supported by diagonal columns.
'

This lower thickening reduces concrete tensile stresses under
! wind loading , further increases the counteracting dead load,
'

and reduces the danger of buckling where the shell becomes
conical .

;

E. The dead weight loading is analyzed by the membrane theory
using two equations of equilibrium: . .

R the meridional stress resultantNg=2r ,,,

sin 0o

!
i. N

#o (
O 0 + p* ) , the circumferential stress1 N =

sin D r resultant.

y

k '
,

;

3-1
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! i
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t i

! l
,

;! where R is the total weight above the section, r is the radiuso
! of the parallel circle, r is the principle radius of curvature along ly'

the meridian, and p the component of the dead load taken normal (
to the surface. These equations neglect bending which is permissible |; (.j except at the edges, where bending moments can be larger. For

~

this tower, with shell thickening near the edges, these moments
j can easily be taken by reinforcement.

i
; i

1
-

;

{ F. The Wind Loading
:

I Estimating the live loading from wind required first, the conversion
| of meteorological wind data into mean hourly wind pressures,

second, the establishmei.t of a vertical profile of wind pressure1

distribution, third, the determination of a gust response factor
and fourth, the establishment of a horizontal distribution of wind

j pressure around the tower cross section.
;

i _

1. Mean hourly pressures q(z) are computed from Basic Wind
Velocities defined in ASCE Paper No. 3269 as the fastest

! mile wind speeds read off of U. S. Weather Bureau Isotach
Charts. The wind speeds are taken 30 feet from ground
elevation and in open country. Using the chart for a;

100 year return (from A. C. S. Thom "New Distributions
of Extreme Winds in the , United States", ASCE July 1968),

,

i.e. , a probability of occurrence of once in 100 years,
we find the fastest mile wind speed in Ohio to be about

.

'
:

90 MPII. The specification establishes a speed of 90 MPli
which is converted into pressure by

2 = 20.7 psf.qf = .002558 Vf

.

i

i

i (
;
t
'

3-2
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2. The vertical profile of vrind pressure, taken directly
,

'* proportional to that of wind speed, is dependent upon

!(.
the exposure when (from Thom, July 1968)!

z - )^ ,

j V(2) =V I-

G g
G

'

where
,

.

Exposure A, cities & = 1/3, ZG = 1500 feet

i Exposure B, rolling country % = 1/5, Z ' " *
G

Exposure C, open country 6 =1/7,ZG= 9 0 feet .,

1

i

; _

] V is the mean gradient velocity, i.e. , the mean velocityG
at the gradient height Z the height above which the wind ;G,

'

velocity is assumed constant.
t

For a coastal area (including the Great Lakes), these,

i fastest mile speeds correspond to a vertical wind profile
: (following ASCE No. 3269, Table Ib),

i

|
I

V(z) = V(30) (30 )
*

1

,

!

j where -' varies from 0.3 (for V(30) = 60 MPH) to 0.143
j (for V(30) = 130 MPH) . When V(30) = 90 MPH then

'

=
,

J 0.23 and the profile becomes
;

| V(30) 90 MPH (=20.7 psf)=

V(50) = 101 MPH (=26 psf)
V(150) 130 MPH (=43.3 psf).=

V(400) 163 MPH (=68 psf)=
,

V(600) 180 MPH (=83 p:;f)=

which lead to the average values shown in parentheses
' ' compared to those in Table Ib.
! |
'

.

< !
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-

!

..

Averaged from
'

Table Ib Formula Values
-

,

V (0-50) 90 h!PH ( 90 h!PH)=
-

V(50-150) 115 h!PH (115 AfPH)=

! (, ,

V(150-400) 145 h!PH (146 h!PH)=

! V(400-600) 175 htPH (172 h!PH)=
,

V(600-1500) = 180 hiPH (180 hfPH)
: t

.

'The resulting pressures, used in the design of this tower:

V(0-50) 20.7 psf=

| V(50-150) 33.8 psf=

; V(150-400) 53.8 psf=
'

V(400-600) 78.4 psf=
.

! !-

i

3. The gust response factor depends, significantly, upon
! the size, natural frequency, and damping of the structure,

along with the exposure or roughnecs and obstructions
i on the terrain. A number of similar methods have recently

been proposed for establishing a loading factor G from !
.

which to obtain design wind pressures by the formula
.

q (Z) = .00256G (V (Z))
.

where q (Z) is the equivalent static velocity pressure,
'

at height Z, V(Z) the mean hourly velocity at height Z, and
G the gust response factor, converting dynamic loading
effects into equivalent static pressures, and having the -

form
3

! G = 1 + gr V B + R

where g = a peak factor, r = a terrain roughness factor,
B = a factor reflecting the excitaticn by background turbulence,*

and R = a factor reflecting the excitation by turbulence
resonant with the structure.

.

4 t 3-4
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Since Vg is based on one mile of wind, the total duration
,

of a 90 MPli wind would be 3600/90 = 40 seconds, which
can be converted into a mean hourly wind speed by the

'
attached chart (constructed from a statistical analysis

'

of data obtained in strong winds over flat, unobstructed
terrain) where F (40 see) = 1.28 so that V(30) = V /1.28 = 70 MPli.g

The pressures used in this design, being based upon fastest
,

mile wind speeds, already contain a gust response factor
equal to 1.64. This value of G ,comes directly from the factor
of 1.28 used to convert fastest mile wind speeds to mean.

hourly wind speeds. Since the pressur
to the square of the velocity, G = (1.28)g is directly proportional= 1.64.

4. The horizontal distribution of wind pressure around the
tower is obtained from wind *unnel tests and is given in
the attached diagram. Integration of this pressure dis-
tribution around the tower leads to an equivalent shape
facter, which corresponds approximately to the values
given for circular cross sections in ASCE Paper No. 3269.

G. Stress resultants from the wind are computed from the membrane
theory following the intcgration scheme introduced by Martin and .

Scriven in 1961 and later generalized by Kratzig. These results
have been shown to be vaid even when bending is included.
The attached graphs show the maximums for meridional tension
(at 0 = 0 degrees) and for meridional compression (at about
0 = 75 degrees) by corabiaing the wind loadings with dead load.

.
-

.
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H. Reinforcement is proportioned to take tension in accordance,

with the specification where the tension force in the shell is
computed by combining wind loads with dead loads such that
ultimate load capacity of the tower corresponds to an overload

,

tensile force of

U = 0.9D + 1.25W
.

for dead load and W is N f r wind load, the resultingwhere D is Np D
tensile forces are then divided by the steel area obtained from
an ultimate steel stress f *Of where 0 = .9 and f = 60,000 psi .s y y

.
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) EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS
*

j - LOWELL E. ROE
i^ CHIEF MECHANICAL ENGINEER
j THE TOLEDO EDISON COMPANY ,

i

|
'

1. - htr name ' sell E. Roe. Itr residence is 3119 Glenn Street, Toledo,
"

!

Ohio. I an employed by The Toledo Edison Company, Toledo, Ohio, as

Chief Mechanic 1 Engineer.

2. I served in the U.S. Navy from 19h3 to 1946 co=pleting the Naval Re-

serve Officers Training Program at Harvard University in 1945 with-

j the rank of Ensign.
'

i
'

3 I graduated from The Ohio State University in 19h8 with a Bachelor

| of Mechanical Engineering degree. Upon. graduation, I commenced em-
:

| ploy =ent with The Toledo Edison Ccepany in the Mechanical Engineering

Division.

h. In 1951, I was recalled to active duty in the U.S. Navy and released.

to inactive duty in 1953 I presently hold the rank of Lt. Co==ander

in the U.S. Naval Reserve (Retired) .

5 In 1953, I re-com=ceced e=ployment with The Toledo Edison Company in

the Mechanical Engineering Division.

! 6. In 1956, I was appointed Special Project Engineer and was assigned to
.

the Atomic Power Development Associates in Detroit, Michigan, to work

|
on the Enrico-Fermi Breeder Reactor Project. During this period, I

worked on all phases of component test facility design, construction

i of the reactor system and was head of Test Operations Section for the
.

'

early non-nuclear testing, including sodium filling and operations.
i

7 In 1961, I returned to The Toledo Edison Co=pany work in the Mechanical
.

Engineering Division as a Senior Engineer working on the engineering

for a N or unit addition. ,

s.

*
- , , . , _ , - ~ ,, ._.=..__.m__..m. , , , _ _ _ , - _ , _ ,,_..!_.. r . _ _ . _ _ _ . - - , _ _ _ . , , _ . . . _ _ _ . . _ . _ , . _ _ , , . _ _ . _ . , , _m..-
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8. In 1962, I was appointed Chief Mechanical Engineer where I am respon-

sible for the techanical enEineering activities relating to the selec-

tion, design, and arrangement of pcver plant equipment. I have also

been appointed as Project Engine e r for all design and licensing activi--

ties associated with the Davis- csse Nuclear Pcver Station project.

During the course of this project which co:cenced in 1967, I have worked

with and directed work of consultants in many fields (including radiation
.

safety and environmental protection) and have used material prepared by

consultants in preparing or directing the preparat!.on of the necessary

design and licensing documents. In this capacity, I have become know-

ledgeable in many disciplinary areas involved with a project of the

scope represented by the Davis-Besse Nuclear Power Station.

9 I am a te=ber of the American Society of Mechanical Engineers, American

Nuclear Society, National Scciety of Professional Engineers, and a= a

Registered Professional Engineer in the State of Ohio.

.
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' S' DEPARTMENT OF TRANSPORTATION Address reply to:

st[c$t c( [c o,stret^ "
' UNITED STATES COAST GUARD

1 l # 'O 1240 East 9:b St.l

"h/ Cleveland, Ohio 44199.

"- -

.

.

3440
10 July 1973- -

(. .

Dr. Owen Davies
(~ 13436 Harlon Ave
' , " Lakewood , Oh io 44107

Dear Dr. Davies:

In response to your letter of 12 June, the following inform' tion isa

p rovided.a

During the storm of 13-15 November 1972, three Coas t Guard uni ts were
actively involved in the ev'acuation of personnel in the Sandusky area.
Boats f rom Coast Guard S tation Sandusky evacuated 15 persons f rom Cedar
Point upon request from the Sandusky Police. Time from initial noti-
fication to completion of all evacuations was one hour and 22 minutes.
Station boats continued to patrol the area for- an hour and 23 minutes
in search of any other stranded persons. At the same time , Coas t Guard -
Station Marblehead received reports that. Civil Defense personnel were
unable to reach stranded personnel in the Locus t Pt/ Turtle Cccek area

!,wi th an amphib ious DUKW. Upon determination that Coas t Guard boats
could not safely reach the distressed persons, two Coast Guard heli-

() copters f rom Coast Guard Air Station Detroit were dispatched to the
area, and evacuated 49 persons. Time f rem notification to arrival on
scene was one hour and 16 minutes; total time for the evacuation was ,

3 hours and 41 minutes.

During the s torm of 17 March 1973, nume rous Coast Guard forces were
alerted or dispatched. At 0930, Coast Guard Station Marblehead was
reques ted by the Ottawa Co. sheriff to assis t in the evacuation of U
stranded persons in the Sand Beach area. Al though the Station itself

was experiencing flooding, forces were dispatched. Back-up boats and
vehicles were dispatched f rom Coast Guard stations Sandusky and Cleveland
Harbor. Coas t Guard Ai r S tation Detroi t was aler ted for poss ible

. operations, and a 180' cutter in Detroit was placed on immediate stand-
; by status. At 1455, Station Marblehead advised that 14 persons had

been evacuated f rom the Sand Beach / Turtle Creek / Locus t Point areas , and

that Coas t Guard ass is tance was. no longer requi red; back-up forces
were subsequently released to their parent units, having been immediately.

available but never actually required.e

. .

No information is available on Coast Guard participation in Flood
Relief ef forts consequent to the storm of 8-11 April, 1973 in the

C Sandusky area.*

. .
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10 July 1973
,

ft should be noted that Coast Guard participation in these operations
was a di rect result of Coast Guard statutory obligations to take
immediate measures to protect endangered life and property whenever
possible. These operations were not requested through normal channels
for seeking Federal Disaster Relief, and in no way relieve local or*

( State governments from their oblig,ation to take all possible measures'

to render aid to endangered persons in their area.
.
%
'

Normally, a local government's firs t source of addi tional relief should.

be the S tate government; only when all resources reasonably available
to the State and local governments have been commi tted to the effort
can the Governor request to the Regional OEP Director that his S tate
be declared a Disaster Area; i f, on. r.ecommendation of the OEP Dir. ecto ,
the President delcares a disaster, then Federal forces will be dis-=

patched. In each case cited above, State forces were avialable which
had not been brought to bear (e.g. : National Guard helicopters and
ground forces); in addition, had the situation been more exigent,
extensive additional Coast Guard resources, including aircraft, large
cutters, and nume rous rescue boats and other small craf t would have
been immed iatel y availaole.

. The information cited above is certified to be a true and correct sumar7
of -information available in our files. -

<

'

( ,@^ Lt,s
,

/ C A. C. PE RCE
' Captai , U.S. Coast Guard

.

Chief,' operations Division ,

By di rect ion of Commander,'

Ninth Coast Guard District
-
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Inhe Frie's unt'cr Icyc1 has histcrica13y varied in high and low unter cycles.
.

- ,

.

The level is prirarily dependent upen the rainfal) in the GI cat Inhos Basin.

f Over a lor.g time period the e.ount of rainfall in the total Basin causes the high'

(This variation has been recorded since 1860.) Over a shortand lou variation.
At the pre-period, the rainfall in lake Hie Basin itself has tbc rajor effect.

sont, timo,-Inhe Hie is at an all tinc high of avc. rage uater level between h ar.d
I

4

$' above Leu Water Datum (DID) ($d8.6). Iake Eric also has an annual variation
''

with the lou norna13y in Dece:r.ber and the high in June. It is predicted that the"

e
'

:

i 1973 high.in June vil.1 be $ feet above U|D. '

Inho Eric lies on a !!~, S'I nx. is. ilhen the concral wind is frca the W, the ;o
Ie

i\

| !. ster is bloun to the east cnd of the lake uhich rises tith a rc:altant fall
'

around S:ndusky. L' hon the 1:inds blou from the E or NE, vater is piled up at

j this end of the lake. The unter in the Sandusky Area vill risc 3 to h feet be-
of th.e innd effect. The greatest diffcrence octueen Buffalo and Toledo

~

.cause '

has been over 13 5. When the HI: vinds blou at h0-60 knots crer the 250 r:i3 cs
.

'

of lake expense, thcy can produce 10-138 vaves .added to the high water level. g
,

' SPR1UG 197_3
This spring thi.s area has the highest recorded unter 1cyc1 in thc lake history.

' The ir. pact of uhat is locally kneun as a 3 day llortheastern vill add 3-h1 to the

j- present uater Icvel plus the dar. acing uave actior These factors cerbine to give
. - - _ _ . . . -

.-

this area a n.otential rI

! .- .

anc, cros:t.on. ..
-..,

All lou lyinc., *

,:.
\' addit'. ion the tm -' ...

.

? ' land, and sc* --

health and I
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13A36 Harlon Avenue .- ,', -

(j Leks co d, C hio , LL107
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.
.7un 12,1973-

-- -
' .

.

'. ..

. . Commandor (EFI)'

-(kI.-9thCocet
Gunrd Li strict*

, . ' -

:1240 Esot 9th Stroet -
*

Cl ovol en d ,. Ohio , 44199
.

- .-,
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.

i Newepr;er c.ccounta indicote oajo r ; Intiems resultin6J '. . ' '
'

.

:.. pu -
.from covero Loke ' Erie sto rms o f No v. 13 - 15,1972, March 17,1973,-

ca d !.p rn 8 - 11, 1973 in the erer.e betwcen io rt Clinto n ,' Ohio--

. en d M aso o ' M arch ,. o n L ck e Iri'e . Tho:c s;cocunt s indi cat e that
.

.., ..me gf r problems we re encountered in the ev scuntica o f people from.

,

*: . the sre n, espect'r.lly fret Eend Be sch, du to Goodin5 c.nd adverso.

'

-

ve ather co n diti'on s.-
.

..t. ,
.

'de voul d like o f fi ci al v 3 ri fi c atio n o f tho me an s emplo ye d
.

,
, ,

1- ifo r the se evacuetions. end en estimste o f the tisc rcquired to
' -

'

L. acco=plich the evocuationa under the adverse weather :nocuntered.'

' Thi s info r.netion is to be uted in A coming henrinGe on ,

,

.
'

.

.the pto po se d Cavi s-Besae 3u01e ar To we r T_ -nt . Thi s in fo r:ation.

'

.
.

,

hE-/ '.: bas a bearin6 on safety o f o peration o f thi s pir.nt in the li6 t.

,,

.

It r_l eo h ec be aring..

, o f unp redi'ct able and m a jo r Laks Eri e sto raa .*

.

,.'on the appli'conts'' ability to evacante the arca in 02:s o f a
'

.

/, f! b' e akdo wn caused by sto m o r ecci dent .
<

r.
.

. ..

. . . ''Siiice the info cuation is to be used its h t ..rin gc . i t i s
.

' d.
.

. .

j ,a
..

.

,, ,
, , necessary thnt we hnve certi'fication that the inf0 ruation supplied

* . , , ,.
F 1's. a t rue end co rrect copy o f the infe r:ation in your files.* ,

, 3 ?: ,
.c .

' n-:f, . Very truly yourt,
.

(
,

,

s- - \. . . . ,

- ' . ' :| . - . .
,
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,,
'< . Dr. Owen Daviesv.. ,.
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UNITED STATES OF AMrRICA
ATOMIC El2RGY CC:O'ISSION (,

.

*
.

Before the Atcr.ic Safety and Licensinn Ecard
.

.
.

(. ..

in the Matter of )
)-

THE TOLECO EDISON CCMFAhT and ) Docket No. 50-3h6*

THE CLEVELAND ELECTRIC ILLUMINATIIG CCMPAhT )
)

(D;vis-Ecsce Nuclear Power Statien) )

.

.

STATE OF CHIO )
.) SS

cOmnT OF ERTE -)
.

. ..,.

..

TESTI OhT FOR DAVIS-BESSE HEARING I.
,

C
I, Russell o. Taylor, residing at 2033 Cedar Point Readway, Sandusky, Ohio, hh870,

b31ng first duly sworn on cath, depose and say that the follcwing stater.ents are
e-

true and correct to the best of my knowledge and belief s
.

% e

- s
~.
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*

, .

' C-
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Observation of Severo Weather Conditions on Lake Eric at Cedar Point
and Vicinity (f

.

By Russell 0. Taylor ,

.

A storm' struck on november 14th and le sted two full
days, the firot day the wavec reaching a height of cirht feet.'

-

( Lake Shore property ownero suffered extensive property de:-* ,

a ge .
I ha d a seswall of rip-rap stone on the lake side of my

', property that was leveled in the first three hours of the otors..*

Three lombardy poplars a pproxi=atly 70 feet in heignt coHapsea
because the coil had eroded frem the root systema.

The proceure fro: the wa ter level incres ee hs e cracked
the floor 6f =y ba se=ent and water eeeped up on to the floor .
The longest of the separations is about 1/3 inches wide and
10 feet long. The thickneos of the ecsent flocr is 6 inches.
After the otorm ceased ana the water level went down the coop-
age drained cack out the cracko.

I have a dock en my property extending cou'.% westerly from
the Cedar Point pennisula in a cove that is in the lee of north-
'es eterly wini velocities. This dock norssily is 31/2 feet
above the water surface, daring the otorm it wa c 1 1/2 feet
below water surface. -

Describing daeage other than personal damage, the waves
had accumula ted sand on the read 2fect deep in some placce.
Residents between the 400 and 600 blocks had cand 2 feet deep f,
on their lawne which hud to be removed with h.draulic abovels.

([ Thore were telephone poles that wa shed up in _ peoples' yardo.
A total of about a half =ile of road was partially weehed

out. Only in a few places un e the road totall;' we ehed owsy
so that no traffic could paos. In one particular section half
the road wa s caved in for 3C0 yards. Auto =ooiles were crossing
residento' yarde to avoid falling off the six foot drop.

There was an incident where the road caved in and brcke U
a natural ga s line . It was houro cefore this pro:les was

corrected.
The for southea st end of the pennincula ha s slueye had

,

a acawall of limestone rock. The da=2ge experienced by

these residents wa s that when the waves would strike the
wall the tremendous force of the waves co st loose rcek fres,

the seswell up into their yards. Many residente had their*
*

front launs' covered with li=estene 1/2 foot deep.
I rc= cuber from Move:ber throurh June, three dif-

ferent stone companien dumping reinforce =ent limestone along
Ceder Point..

.' The Sendusky Water Department had both of their filtering.

; basine totally cleg ed. The filtering appsratis consists of

two fixed screens. It is set uo ao that in a nor=al situation-m

(_/ while one screen is clogged end'is being cleaned, the other |'

filtering basin con be used. The screene are cleaned 'oy
draining the basin, a son removes the , lid detria with a shovel

T
i

..

v. .

.. .
.
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.

then the to sin is refilled. This is a proce es tha t,is ccc-
pleted in an hour at a hostened rate.

.
"Daring thio I;ovember stcr= ,"a water department fore an

.
.

told =e, "there we e ao much debrio that both screens were
( clogged within 20 cinutes." 7ne clogginz estter concieted-

of vineo , live fien, and =cotly large , heavy textured pop-
lar leaves.

Sandusky wa s withcut water for a fe+ heure until the water*

depart =ent switch to a :1.A .S.A. water ou: ply refilled the settling ba sina.,

Since the 1:cve:cor stors there has not been a great deal
of wsve doua ge that I :now of, but there ha s t een a censidera ble
acount of floedin.t. The flooding ho e =sde rcs d e impo ses ble ,
hosen uninha oitn ole , and e .,grea t per cer. e of bout owners

inghave hnd the catwelke in their ccathout .., underwater. e

outmerged 1, =ay cause the wocden catwalks to rot and nroduce
a rick of falling thrcugh. '.'uck eettica and moon gro.in on

the catwalka which r.akeo the::r elippery to walk on and also
/posee a risk of drowning..

/

.. .t l .( [ . bM -

s,

'N //
- <

. ,

\ 1-

Sworn to before ne and subscribedr-
k. in my presence the 12th day of

July,.1973

b. ./L v

Notary Public
! .

, s t s e n c', 9 - - -
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UllITED STAT E OF AMIRICA
AT0!GC FiERGY C0;C2SSIO i g,-

.

Before the Atmic Safety and Licensinr Ecaid

in ' s Matter of )*

)*

THE TOLEE0 DIS 0!I CC:GLIE and ) Docket 50-3h6
2HE CLEVEU.1?D ELECTP.IC ILLUMI!1TiliG Tf!PAI.T )

)
,

.

(Davis-Ecsse IIuclear Feuer Station) )

.

S' TATE OF CHIO )
} Ss '

COUllTY CF 0 0a **G )

- yf
-J

TESTI!!OIU FOR DAVIS-BESS'E HFARIIIG

.

5'GC}& Oq$ein WITi't1C.|I41-T'

o

residing at Tc' vrsuint ne Fem , k El>.tl 9 Cha'!y Ik J t <<)(k,ic f11''h'J,
being first duly sworn en cath, depose and say that the follcuing statements are

,

true and correct to the best of my knculedge and belief. e;

. .

! % e..
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TESTIMONY OF DENNIS J. NIGHTINGALE
OF THE FEDERAL POWER COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD
- AEC DOCKET No. 50 - 346
,

My name is Dennis J. Nightingale, and my business address

is 825 North Capitol Street, N. E. , Washington, D. C. I am

presently employed by the Federa'l Power Commission as an
'

Electrical Engineer in the Division of Power Supply and

Reliability, Bureau of Power. I received my Bachelor of

Science degree in Electrical Engineering from Northeastern

University, Boston, Massachusetts in June, 1971. I am a

member of the Institute of Electrical and Electronics

Engineers (IEEE).

:
My testimony deals with the seven possible methods of

' energy conserva' tion the Intervenors have cited as altena tives

to the power the Davis-Besse Nuclear Power S ta cion could

provide. These energy conservation methods are:
.

(I). Ban on promotional advertising and activities.

(II) Conserva tion advertising.
,

(III) . Changes in ra te s tructure - cos t based pricing
.

ra ther than promotional pricing, higher ra tes .
.

~ '

(IV) Changes in use of electricity.

'! (V) Changes in public a ttitude.
,

.
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To my knowledge thereis no Federal agency which has the authority

to place a ban on promotional advertising. It may be possible.

. . .

that the s ta te of Ohio may have the authority to ban utility,_

5.
advertising. There may not be any power to ban advertising.

by manufactures of electric appliances.

Even if such a ban we're placed on the utilities this would

; not stop load growth. The demand would probably still increasa
a

due to a decrease in availability of na tural gas and fuel oil,,

,

possible increase in per capitol income, increase in leisure!

time development of new uses for elect-icity, or for other

reasons. It is true tha t the demand may increase at a smaller

ra te without advertising, but the fact remains the demand

would s till increase.

The effect of advertising by utilities may be to create
a fairly constant demand. With a fairly cons tant demand a

utility can make better use of base load units. Base load

! units 'are the units which carry a constant load for long

periods of time whereas peaking units are those units used

only to sa tis fy sh ort' periods of high demand. Utilities.

' '

plan to utilize base load units as much as possible because
.
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(VI) Energy - efficient buildings.

(VII) ' Energy - efficient appliance.-

(,' Some of the contentions as stated are extremely ambiguous.

llowever, energy conservation may be an excellent long term

i method of utilizing our na tura1 ' resources. As a short term
.

method to decrease the demand on utilities it appears that

energy conservation will not produce a significant reduction

in demand. It takes time to design and implement programs

to change public attitude, to produce and replace existing

appliances with more energy - efficient appliances, to design

and construct energy - efficient buildings and develop other
t

forms of energy to use in place of electricity. It is apparent
, .

I that the results of an energy conservation program, by the;

summer of 1975 or 1976, will not be significant enough to,

reduce the expected demand on the CAPCO system enough to
.

replace the power the Davis-Besse Nuclear Power S ta tion would
.

genera te .

__
_

Contention I
,

'

"
-

.

As I am uncertain what is meant by promotional activities

}* I will mainly address my tes timony toward the firs t part of the

contention about promotional advertising.i

4
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they are usually more efficient and cos t less to opera te per-

. cent of power produced. These savings in expenditure can be.

passed on to the utility customers.-

Contention II.
--

,

Today there. are many utilities advising the homeowner

to conserve electricity and how to make electricity work

more efficiently. Below are some examples of energy conserva-

tion advice.

(1) When cooking vegetables use very little wa ter.

(2) Don't keep peeping in the oven.

(3) Defrost regrigerator before ice is one-quarter
inch thick.

(4) Use dishwasher only when it is full.

(5) When doing laundry use cold water detergents when-
ever possible.

(6) Do not play with thermos ta t settings .

The effect of such conservation advice depends on the involve-
'

; ment of the consumers in the area in response to such a program,
i
: which is difficult to predict with any degree of accuracy.
l'

l
1

- :
.

(

I
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A rule of thumb used by some in the utility field is tha t
O

with such a conservation program in full force a utility can-

(, expect about a 1% to 2% reduction in the peak load. One of
.

the well-known conserva tion programs is the "Save a Wa tt"
'

campaign of Consolidated Edison Co. of New York, which was
'

publicly announced in 1970. Con Ed es tima ted tha t this program,

which became effective in 1971, resulted in a 350-400 mw

(4 to 5 percent) reduction in the 1972 summer pea k load of 7272

MW. This high percentage may be a ttributable to a high degree

of community involvement resulting from a his tory of power

shortages in the utility service area. On the other hand,

there is no real way to determine the validity of such figures.

The effect of a conservation program in the CAPCO area

may or may not follow the general rule of thumb. I doubt if

such a program would produce any serious load reduction in
.

the CAPCO area for the summer of 1975 due its relatively good

service record for the las t three years.

Moreover, ,even if a co:m ;rvation program were implemented

'

resulting in a reduction of demand of four or five percent,
,

it wou? d not necessarily obvia te the need for the Davis-Besse
1

*

Plant.

|
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Contention III.
.

Contention III is not explicit in its meaning. Before*

,

{-
I go into this matter I would like to point out that the

Federal Power Commission regula tes the transmission of energy*

in inters tate commerce and the sale of such energy at wholesale

in inters ta te commerce 1/. Most s tates regula te the ra tes

utilities charge the ultimate consumer.

I would like to point out a basic fact about utility

rates. When a utility determines the rate it will charge a

customer, the utility will firs t calculate its cos t of sup-

plying the customers expected demand and then add to this

any other charges which may be appropriate. One such charge'

is a return on. equity.

The relation of price to energy use in energy demand
"

i projection is the subject of continuing studies. The Ten-

! nessee Valley Authority (TVA) has recently completed a

.

:
1

1/ Federal Power Act; Section 201, F arch 1, 1971.
.

D

I
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1969 through 1971 Residential costs increased 5.0 percent,
.

the Commercial cost increased 6.8 percent and the Industriala

(," cost increased by 12.3 percent. During this same period
,

residential demand increased by 12.7 percent, the Commercial

demand increased by 13.3 percent'and the Indus+. rial demand

increased by 4.2 percent. 'This shows tha t across the United

States even though the price of electricity is increasing

the demand is increasing and tha t the Industrial class may

be more responsive to price changes than either the Residential-

or Commercial markets . The demand for electricity may be more

; sensitive to the cos ts of alternative fuels , tempera ture

variations , Gross Na tional Produc t or some other factor.
,

; Even if rates prove to have the most significant effect on

demand it would probably take time to have neu rate structures'<

i

approved by the appropriate authorities and additional time
,

would elapse .before consumer response would have a measurable
.

'
!

effect on the level of demand.;

| It does not seem reasonable to assume that there can
i

'

;, be enough of a change in rates in the CAPCO area by the

summer of 1975 to decrease the demand for power sufficiently
,

!* to elimina te the need for the Davis-Besse Nuclear Power S tation. '

|

.

.

!

---
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Contentions IV through VIII.

*

These contentions cre vague but they are closely rela ted,,

g so I have taken the liberty of ' combining them.
.

It is probable that a ttitudes toward energy consumption
,

will have to be changed if no new energy sources are developed.

This change, because it involves all levels of society, will be

slow and gradual. It may be taking place today but is yet
'

too small to be recognized. However, af ter a few years it may

be possible to look back and note that a change in public

attitude has occurred.

In the "Outlock for Energy in the United States to 1985"
I

by the Chase Fbnhattan Bank, it is pointed out that the major
.

; consumers of power are in the 20- to 35-year age bracket. The
i

i Chase Manhattan Bank feels due the increase in per capita

.

consumption of energy betweti 1970 and 1985 will be greater

than the increase in per capita consumption from 1955 to 1970.
;

Per ca' pita consumption from 1955 to.1970 increased by more than

a factor of two. It is expected that a major part of the 1970-

1985 increase will be caused by a preference for single family-

'

t dwellings instead of multiple home dwellings on the part of
.

people in the 25- to 35-year age group. This age group will.

.

"

i
-

1

- . - - - . _ _ . . . - - . - . - - - - -- .-.. - . -
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study entitled "The Price Elas ticity of the Demand for

Residential Electricity in the Tennessee Valley Authority.

'

([ Area 1967 to 1973". 2/ This s tudy concerns itself with the
.

decline in demand af ter average residential ra tes increased

by 52% between July 1967 and Oct6ber 1970. At first this

; decrease was thought to be'due to increased rates but further
'

investigation revealed that other factors, mainly temperature

varia tions (mild summers, warmer winters), were responsible
I

for the decline in demand.

In Exhibit DJN1 there are some statistics on the average

cost of electricity to consumers and the average energy

(kilowa t t-hours) used per customer from 1964 through 1971.,

In this time period the average energy used by a cus tomer?

i in the three major classifications (Residential, Commercial,

; and Industrial) of energy users has steadily increased. !
I

From 1964 to 1969 the cost of Residential and Commercial
4

>
i.

'

; energy decreased, but it started to increase in 1970. Indus-
1,

trial consumers ' ra tes s tarted increasing in 1969. From
i

r
., .

i

2/ Appendix V, to " Forecasts of Electric Energy and Demand
to the Year 2000". A Report by the Task Force on*

4

,

Forecast Review to the Technical Advisory Committee on i
o

Power Supply - Na tional Power Survey - June 19, 1973. ;

.

%.,

.
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increase between 1970 and 198'5 due to the post-World War II4

'

baby boom. The prediction here is for a substantial increasei
,

in primary energy requirements in the residential and commercial
,

market between 1970 and 1985. In the past twenty years, the

residential and commercial markets have consumed approximately

' one-third of the primary energy sold 3/ and in the period

from 1960 to 1968 the growth of electricity in residential -

energy consumption almos t doubled. 4/ There appears to be no

evidence that the pattern of energy use described by these
'

s tatistics will change significantly in the next five years.

In the U. S. Department of Interior's publication,." United

|

States Energy Through the Year 2000", the per capita growth

rate of electical consumption is predicted to be about 6 per-

cent in 1975 and 1980. The average annual growth rate will be

about 4.5 percent from the year 1970 to the year 2000, which

indicates that attitudes toward electrical use will change but
-

.

-

_

3,/ " Energy Research Needs", a Report to the Na tional Science
Foundation by Resources for the Future in Cooperation with
MIT Environmental Labora tory, October, 1971, page I-11.

.

4/ "Pa tterns of Energy Consumption in the United S ta tes",
. | by Stanford Research Institute for the Office of Science

and Technology, January, 1972.

'

'
. ,

.
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;

not in the near future.,

| .

A change in public a ttitude has already taken place
4

4

*

.

as shown by the current s tress on environmenta1 considera tions .

i This change, though, will tend to increase the demand for
1

- electricity be'cause large quantities of electricity will
>

'

be required for such environmental improvement purposes as

recycling and was te trea tment.

Changing public attitudes may cause further increase in
.

j consumption of electrical energy. For ins tance, electric

house heating can be expected to increase in the years ahead
i
i

as growing shortages of natural gas and fuel oil cause builders
i

j to choose elec'ricity. The growth of electric house heatingt

may not be limited to new housing units. As home owners begin

j to realize the convenience, cleanliness and pollution-free

characteris tics of electric hea t, some existing homes may be
I

' '
.converted to electric heat. It should be noted that usually

i

i

j clectrically heated housing units are totally electric units.
}

-

'

.

4 .

E !

4

i

.

|

.-

|

| \~ |
*
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,

In 1972 electric space hea ting accounted for approxima tely1

25 perc6nt of residential energy sales and this is expected4 .

.

to increase to 30 percent in the 80's. 5/..

(=
In Exhibit DJN 2 is a list of asa2mptions taken from

Appendix 7 of a report by the Ta'sk Force on Forecas t Review
.

to the Technical Advisory dommittee on Power Supply, Na tional

Power Survey. 6/ The results of these assumptions would
.

probably be effective by the year 2000 but not for the

year 1975. The change that could be made by 1975 in
j insula tion on the number of buildings tha t will be serviced
i

| by CAPCO will have little if any effect on CAPCO's demand.
.

Similar reasoning can be applied to an increase in efficiencys

in " frost-free" cycles on refrigerators. It is a good idea but the

number of more efficient refrigerators will have little effect on

the total demand' from all refrigerators Assumption 16 which re-

lates to industrial usage can probably be achieved without too
.

.

'

5/ "23rd Annual Electrical Indus try Forecast" Electrical World,
! McGraw-Hill Publications, September 15, 1972
! 6/ " Forecasts o'f Electric Energy and Demand To The Year 2000".

'

I
* ~

June 19, 1973..

'

, i

*
. .

2

-
.

,

e

h
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.

many complications. However by 1975, the number of indus trial

*

customers who could afford to replace expensive machinery,

(. or modify if possible existing machinery to be more efficient

is probably small. All of these assumptions are good for

the year 2000 but will have no effect on CAPCO for the
.

Summary 1975.

Energy - Efficient buildings are designed specifically
,

'

for the conservation of energy using life cycle costing,

which is a technique to insure that the building will result
i in the lowes t overall ownership cos t a ttainable within es tablished

criteria such as energy conservation, safety and health regula-
,

tions, and low maintenance cost. This is a satisfactory approach

for a building which will have only one owner, and/or opera tor,

i

for the long term. But for buildings which may have more than

.
the first owner has little incentive to raise hisone owner,

.

initial costs to provide greater energy conserva tion, since

he expects to pay for only a part of the operating costs.'
,

As designed _x the energy-efficient buildings should show a t
i

f

|
. .

!

| *I

-

.

..-

!
I

_
. _ _ . - _ . . . . _ . . _ _ _ , , -
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.

least a 10% decrease in total power consumption, 2/ compared

to existing buildings. Some concepts which have been mentioned*

for energy efficient buildings are; three inches of- insula tion
(. 1

in a previously uninsula ted building may reduce heat lesses

80 percent a t normal tempera ture,s ; variable exhaus t air
i

conditioning system with some type of heat transfer between

exhaust and intake may reduce energy required for heating

30 to 35 percent and may reduce by 15 to 20 percent the

electrical energy required to power the air conditioning and

by using fluorescent lighting, and more uniform lighting

a 25 percent decrease in energy for lighting may be cchieved.

Opportunities for -improving the energy consumption performance
.

of exis ting buildings is limited as compared to new buildings.-

*

1

j In the Government Services Adminis tration (GSA) Report on
!

its Roundtable on Energy Conservation in Public Buildings,
;

.

July, 1972, it is stated that GSA will build a series of *

; buildings to "tes t and develop new environmental technologyj

! <

j while housing normal government ac tivities". However, the

-

>

( '
~

2/ "Roundtable on Energy Conserva tion in Public Buildings",
Sponsored by National Bureau of Standards and Government

,

Services Adminis tra tion. Report dated July, 1972, page 10.

.

-

t

|
_ . . _ _ _ _ . _
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percentage of buildings designed for energy conservation will
*

probably remain small for years to come. This may be due to

the fact tha t much of the construc tion industry in the United(.

S ta tes is on such a small scale that few builders could afford

the applied research in building design necessary to achieve

energy-efficient buildings.

In addition to energy-efficient buildings, energy could

be conserved by more energy efficient appliances. As shown

by Exhibit DJN 3 electric app:iances are more efficient than

those tha t are not powered by electricity.

The production of more efficient electric appliances by

manufacturers would tend to reduce the consumption of electricity.

However, at this point in time there appears to be little

pressure moving manufacturers in this direction. A ls o , con-

sumers who already have a number of appliances may not be
.

impelled to discard the uscable but less efficient appliances

they n' w own for newer, more efficient but more costly models.o
i

t

i In summa tion, energy conservation is a good way to decrease

the demand placed on a utility. However, the effects of programs
.

O

j designed to change public a ttitudes, to produce more efficient
-

.

electrical appliances , to construct energy-efficient buildings

(

_ _ _ _ _ _ _ _ _ . _ . __ _ - . - - - - - - - - - - - - - - - - - -- - -'-- - ' "
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!

i and to reduce usage of electricity by means of increased rates

would not appear to be of significance in reducing demand-

in the CAPCO area by summer of 1975.
, ,

(, i

Need for Power.
~

.

Before I~ discuss the need for the power that the Davis-.

,

Besse Nuclear Power S ta tion could provide, let me discuss
, -

some of the terminology and concepts involved with the relia-
:

bility of bulk power supply.

The reliability of a power system is largely dependent

upon its bulk power supply facilities, genera tion and trans-

'

mission. A basic criterion for reliable power system opera-

'

tion is satisfied if bulk power supply facilities meet the

demand requirements (measured in megawatts or kilowatts) andi

energy requirements (measured in megawatts or kilowatt-hours)

placed upon them most of the time. Absolute or perfect
.

reliab,ility can be approached but can never be achieved because

of equipment fa ilure , human error and natural phenomena.

I l ~
~

. .

9

I

i

,

e

v

[

.__.
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Eulk power supply facilities are quite often designed to satisfy a
_

detand requirement rather then on energy requirement. Letand is the

rate of use of enercy. It represents the electricity that cust be produced

and delivered at the very instant it is requested by the consumer. To supply,

( the consumer's requirements for electricity the detend cust be projected in
.e

advance so the utility can plen and install generatica and transmission

facilities to satisfy the demand. -

Power systets plan to provide the uninterrupted service that censumers

have came to expect and rely upon. To do this, these systets cust have er

be able to obtain tore generating capncity than the anticipated peak lead

detand. This excess capacity is called the reserve or reserve targin. When

this excess capacity is expressed as a percentage of the peak lead demand,
' it is called percent reserve. Reserves are used to provide for varicus

contingencies, such as the following:

1. To replace Generating capacity of units out of service for
scheduled taintenance.

.

2. To replace generating capacity that has been forced out of
service due to a failure.

3 To replace capacity additiens that have been delayed beycnd
scheduled in-service dates.

4. To repla.ce capacity for units whose capacity tay be limited
,due to envircatental restrictions or fuel thortages.

i 5 Lond demand exceeds that forecast.

There is no constant 73rcent reserve targin, that applied to each system1

- will assure its reliability. The magnitude of a systets' reserve depends
.

i upon the nature of the systet, characteristics of the load and the quality
'

of service desired. ,

s

_ .. _ _ _ . . _ _ _ - - - - - - - - --
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There are several techniques used by electric utilities in determining

the size of generaticn reserves. Cne =ethod is to plan to have a capacity

-

to provide a percent reserve equal to er in excess of scce accepted t undard..

.

The Federal Pcwer Ccanission has found that many pcwer systers plan en a

.

reserve between 15 and 25 percent. It should be ecphasized that a reserve

in this range does not necessarily indicate that a utility will always have

sufficient espability to meet lead patterns. If a utility's reserve cargin

in the last few years has proven adequate, it is likely it will be sufficient

in the very near future. However, there is always the chance that the lead

can exceed the available Eencrating capability.

!

Another technicue being employed by scte utilities to determine

k adequate generaticn reserve levels is less-of-lcad probability (LCLP) (.[
1
:

This method includes as facters the sizes, types and number of units, their

forced outage rates, cnd the chape of the load duratica curve. The LCLP

method will give the probability that generating capacity will be less than

the demand for the period under study. Some utilities have chosen a LCLP

value of "one day in ten-years" as a ncminal guide. "One day in ten years"

is defined by acte utilities to tean that over a ten-year period the sun a-
.

tion of all intervals during which the lead exceeds capacity will not surpass
.

.

24 hours. Another definitica is that the load will not be greater than

system capacity tcre than one time in a ten year period.
_

*
.

.

i $f An excellent su=tary of the LCLP tethod can be found in the 1970 Irational
| Power Survey, Part II, Electric Pcwer 1970-1930-1930, pp II-1-52 to II-1-53.'

.

I

e e

,

1
.

|
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I previously centioned forced outage rates of generating units vere

used in LCLP calculaticas. The forced outage rate (FCR) is defined as the

number of hours a unit is forced out of service (FCH) divided by the number

of hours in service (SH) plus the FCH and expressed as a percent:a

i.
FOR = FOH x 100

SH + FCH

The electric utility industry keeps records of forced cutage data which are

reported to the Ediscn Electric Institute (EEI). EEI then publishes

averaged national statistics with these records. Typical statistics are

shown in Exhibit DJU _U_.

A system which experiences high forced outage rates and has or plans

to install larger generating units requires a higher reserve mar 6 n than thei

identical system would, if its generating capatility consisted of staller

size units with lcwer fcreed cutage rates to taintain the same loss-of-lcad

probability.

I have just discucced scce terms and concepts used in the electric

utility industry and +vo of the more prc=inent indices for accertaining

a systems' reliability. Now I would like to present several tethods that can

be used by a utility to bring available generating capacity closer to demand .

.

when reserves are insufficient.

j A list of contingency plans submitted by utilities in response to FPC

Order No. hh5 (Docket R h05) is currarized 'in an FPC publication entitled,

',' Contingency Planning cf Utilities", dated June,1972.,

j All systems have their can basic procedures to assure orderly response
;*

to ccatingencies so as to minicize custcrer inconvenience and avoid prolcnged

.

\
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1

danger to public health and safety. The General order of response is as i

. .

follows:

When possible, purchase from neighboring utilities sufficient1.*

capability to meet the forecast peak load plus an adequate*

reserve margin to cover forecast error and reasonable
contingencies. .

;(,

Operate all generating facilities at maximum rating.
I 2.

I

Masimize energy purchases from , interconnected systems to3 the extent that transmission line loadings permit.

4. Reduce all nonessential electric pcaer usage at all utility
'

cwned pcwer plants and offices.

Discontinue service to contractually interruptible loads.5

6. Request voluntary reductica of nonessential loads or large'

commercial and industrial custc=ers.

| 7 Reduce voltage up to 5% as required. ,

8. Make a public request through the.n'ews media for
-

;
.

. all customers to limit electric usage.
Manually disconnect selected 1cw priority leads as required,

) 9 rotating disecnnection if the shortage is expected to extend
| more than.several hours.
1

To determine the need for the pcwer that could be 6enerated by the

Davis-Besse Nuclear Pcwer Station cne must look at the needs and capabilities

of the members of the Central Area Pcwer Coordination Group (CAIt0). The cem-
'

bers of, CAFC0 are Duquesne Light Company (DL), Ohio Ediscn Cc=pany and its
'

subsidary the Pennsylvania Pcuer Company ($hich I shall' refer to as the
{

Toledo Edison Cc=pany (TE); i

Ohio Edison System) (CE), and the applicants:
.

CAPCO is a me=ber ofand the Cleveland Electric Illuminating Ccepany.
e

the East Central Area Reliability Coordination Agreement (ECAR). Eecause

i

CAPC0 has not reported an established reliability criterica such as presentedi . .

!

!

!
|

| (--
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previously I have used the guideline of 15 to 25 percent

reserve margin in my analysis.
.

The first area of concern then is the load forecast..

(, Exhibit DJN _5 shows the summation of CAPCO company actual

June loads from 1963 through 1972 and the projected summer

loads through 1977. It appears that the estimated future

loads fall close to the line approximating actual loads.

Therefore, it may be safe to assume the CAPCO load proj ections

for summers of 1975 and 1976 are fairly accurate. Exhibit

DJN 6 shows how close each individual members' estimate was

compared to what actually occurred. I would like to point out

that for those estimates given 2 and 3 years before the peak the

only utility consistently high was Toledo Edison Company and on

only one occasion was the error greater than 5 percent.

In ECAR'S response to FPC Docket No. R-362 CAPCO uses the

sum of non - coincident peaks as its estimat'en for native

demand. The actual or coincident demand will probably be less

than the non - coincident estimate,
,

The nature of diversity among individual systems load is

|
unpredictable. There is, however a probabilty that all the

1

|
CAPCO members may attain their summer peak simultaneously;

therefore CAPCO olans its' system on the possibility of such
.

! an occurence.
. i,

To calculate reserves I choose internal load over native

load. Internal load is the systems' native load plus any in-

terruptible load they may ha've contracted for.

_

M *6 @-em Mh* - + - +=-,mme .-..e _ _ , , . _ , , ,m ., ,
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As shown previously the use of interruptible load is a means

of bringing capacity and load closer together when the load
, ,

,

exceeds available capacity. However, utilities usually plan

(, to meet this load. '

When looking at the effects a plant has on a system, the
'

other units scheduled for service in the same time period must

also bear some examination'. In CAPCO there are two nuclear

units scheduled for operation for the summer of 1975 They are

the Davis-Besse No. 1 (906 MW) and Beaver Valley No. 1 (856 MW),

which currently has a construction permit. There is also the

large coal fired Mansfield No. 1 Unit (825 MW) due in service

for the summer of 1975. If all three of these units should be

placed in service as scheduled CAPCO would have a 23.4 percent
'

reserve for the summer of 1975. (Exhibit'DJN 7 ). However,

there is no gua'rantee that all three of these units will be
,

placed in service as scheduled or at full rating. If Davis-

Besse No. 1 were delayed CAPCO's reserve margin would decrease

to 15.7 percent. This is barely within the range usually con-~ *

sidered' adequate. If Beaver Valley No. 1 were also delayed,

; beyond the summer of 1975 the resulting reserve margin would be
}

8.5 percent which is not considered adequate. .

.

For the summer of 1976 the only major addition for CAPCO
.

is the coal fired Mansfield No. 2 (825 MW) unit. If all units
*

scheduled for service for 1975 are in service and Mansfield No.2
1
1

is operating CAPCO will have a 21.9 percent reserve margin. If

|-

'
1

.
_ . . _ _ _ . _ . _ _ __ _ __
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Davis-Eesse were delayed in 1975 and still not in service

for the summer of 1976 the re' serve would be 14.8 percent, or

just short of the usual 15 to 25 percent range. There is also'

the possibility that Beaver Valley No. 1 may not be operating;
i.'

if not, the reserves would then be 8.2 percent which is well

below the accepted range. There is also a question as to the
'

actual rating of a nuclear unit when it is first given an

operating license. Exhibit DJN 8 shows some of the latest

nuclear additions and what output they were initially. licensed

to operate.

Another consideration is how well interconnected CAPCO is

with other members of ECAR. It appears that CAPCO is quite well

interconnected with 345 kV and 138 kV connections. However,

external support from such interconnections is not 1000 reliable.

Also the required import to replace Davis-Eesse No. 1 or Beaver

Valley No. 1 may not be delivered t.ithout the overloading of

some transmission lines causing the lines to go out of service.

All of this indicates that the Davis-Besse Nuclear Pcwer

Station is needed to provide adequate generating capacity in the
,

summers of 1975 and 1976.
!

+ !

(.

t
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Data Sources

1. PPC Form 12 - This form is the annual power systems state-
i .

me't' filed by each power company or system whicy generates| n
.

|O
all or part of its system if greater than 20,000,000 kWh.-

This document lists generating capacity and production by

plants, individual generating unit characteristics, energy

i transactions with oth.er utilities, hourly load data for-

three specified weeks, high voltage line capability and
.

loading for specified months, and future load estimates.

A company officer attests to accuracy, completeness, and

truthfulness. The data reported is reviewed and verified

by the Regional Engineer's staff by checking for consistency

with previously filed forms and appl ing staff knowledge of

the power systems in the appropriate geographic region.

2., FPC Form 12E - This form is th.e monthly power system state-

ment filed by each utility or formal pool. It includes
,

recent revisions in generation additions and load forecasts.

It is verified by the same procedure as for the Form 12

above.
.

.

3 East Central Area Reliability Coordination A reement (ECAR)E.

f Response to FPC Docket R-362 - This report is filed annually

on April 1 with the FPC, it contains information regarding.,

bulk power supply and capacity forecasts for a ten year
!

' ' period.

!

t i
1
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STATISTICS OIT CCST AI!D Co!!SU'!PTIC?T OF ELECTRICITY.

(1964-1971)

Average Cost to Consumers - Cents
.

Per Kilowatt - Hour

Residential Commercial Industrial
.

1971 2 32 2.20 1.10

1970 2.22 2.08 1.02

1969 2.21 .
2.06 98

1968 2.25 2.07 97

1967 2 31 2.11 98

1966 2 34 2.13 98

1965 2 39 2.18 1.00

1964 e.45 2.26 1.02

Kilowatt - hours Per Custc 'r
(Billions)

Residential Cccanercial Inductrial

1971 7.639 42 598 1,735.482

1970 6.700 40.480 1,695 087

1969 6.246 37.607 1,666.019

1968 5 706 35 009 1,578.366

1967 5 220 32.234 1,481.496

1966 4 931 30.238 1,445.802

1965 4.618 28.093 1,289 949

1964 4.377 25.450 1,217.878

.

SOURCE: " Statistics of Privately owned Electric Utilities in the
United States - 1971", Federal Power Cor.missicn.

.

,

.
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UNDEllLYING ASSlSIPTIONS USED IN Ti!E DEVELOPMENT.

OF 1:Ni:1tGY FORF.C.\STS OF Tile YEAll 2000

'

DNSERVATION OF ENERGY CASEl

The size and horsepower of automobiles will be reduced, allowing a 2570 reduction in
..

gasoline requirements per car.

hlass transit systems will allow a 125 reduction in automobile travel, and will raisc
p~ '. . the overall efficiency of population transportdion.

,.
.

A 10?o improvement in truck transportation is possible through more efficient enginesl.'

and power trains. ,

i. 50G of truck transportation can be switched to rail, increasing. system efficiency.
^

i. A 157o reduction in rail transportation energy rcquirements is possible through
improvements in engines, more efficient routing and ii.iproved dispatching.

3. 107o of air passenger and freight requirements can be shifted to rail shipments.

1. hiiscellaneous transportation uses can reduce energy requirements by 20fc through
j improvsments in materials handling equipment, pipeline pumping, buses and
,

waterborne transportation systems.

3. Improvements in insulation standards for houses and commercial establishments will
~

reduce heating energy requirements by 18. GFc.
:

3 Improvements in insu!ation standards as well as more efficient devices will reduce
,

I air conditioning energy by 11?c.
<

0. Better insulation and climination of constant reheating of stand-by supplics reduces

| water heating energy requirements by 10Tc.

1. Improvements in insulation and " frost-free" cycles reduce energy requirements of
refrigeration by scc. ,

,

2. Continued movement from incandescent to fluorescent lighting reduces energy*

rpquirements by 10G. .

G. hilcrowave, ihduction and other refinements reduce energy requirements of cooking
; by 10?c.

N. hliscellaneous household and commercial uses of energy can be reduced 105.
! 1

5. Industrial process steam and direct heat requirements can be reduced 5 to STc by
'

improved processes and more careful attention to leakage paths.
;

N. Industrial electrical usage can be reduced by 57o by improved machinery and closer |*

machine scheduling. |
-*

.

j ,7. Aliscellancous energy uses in industry can be reduced by 5fo.
:

.
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EFFICIE:'CY BY FUEL OF t.'AJCR HC?E APPLIA!!CES

I!atural Petroleum
.

M Coal Gas Products Electricity

,

, - -

\' Space Heating

Residential 55 75 63 95
Cezmercial 70 - 77 76 95

Uater Heating -

Residential 15 64 50 92
Comercial 70 74 50 92

Cooking - 37 37 75

47 37 57Clothes Dryer -

Refrigeration - - - So

90Electric Driers - - -

IloTE: Source for this table is " Patterns of Energy Consumption

in the United States", by Stanford Research Institute for
,

the office of Science and Technology, January,1972.
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GEITERATII:G U' LIT AVAIIAEII5ITY
AS REPCHTT.J BY EEI.

Unit Service Capacity Cutput-

FOR g EFCR r>7 Factor g Factor y Facter_5/
,

9
Type

Gas Turbine 24.4 24.50 15 52 12.2$ 77.6$

Fossil Greater
Than 600 !GI 16.8 21.88 70 97 57.68% 80 5$

Iluclear 8.39 11,60 75 16 64.94 88.54

1] Force Outage Rate.

2/ Equivalent Fcreed Cutage Rate is the FOR adjusted for partial forced
outages.

.

JJ May be high for units uith low service factors.

y Service Fact or = (Service hours /8760 hrs.) x 100.

p/ CapacityFactor=(IGlhoutput/(UnitCapabilityx8760))x100%.

6/ Output Factor - (IGh output /(Unit Capabilit/ x Service Hours)) x 100"o.

SOURCE: Report on Equipment Availability for the Twelve-Year Period
*

1960-1971 by Edison Electric Institute Publication Ho. 72 44,
November 1972.
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CCMPARISQ CF ACTUAL A?."J ESTI'_'ATED SU'CER PEAK LCADS
cal'CO l'r/O-19'/2-

.

Actual*

Summer Pact Estimatecg
Year _ Ccopany Peak Lcyl 1 Year a Year 3 Yesr

1970 CEI 2,549 2,560 2,560 2,540
DL '1,863 1,869 1,663 1,854

.oS 2,983 3,085 2,995 2,510
TE 937 969 960 %o
CAPCoY 8,332 8,483 8,378 7,864

1971 DEI 2,792 2,680 2,720 2,720
DL 2,o15 1,970 1,963 1,950
OE 3,323 3,295 3,295 3,190
TE 1,052 1,030 1,C67 1,064

2/ 9,182 8,975 9,o45 8,924CAPCo

1972 CEI 2,822 2,880 2,880 2,900
DL 2,075 2,075 2,074 2,C66

OE 3,554 3,52o 3,520 3,52o
TE 1,o94 1,o95 1,118 1,173
CAIroY 9,545 9,570 9,492 9,659

11oTE: These are native loads, they do not include interruptible 1cade
from respondents Form 12.

1/ Company names are: CEI - Cleveland Electric Illuminating Co.3
DL - Duquesne Light Ccmpany, CE - Chio Edison System, TE - Toledo Edicen

-

Ccrapany.

; 2] Sum of non-coincident peaks
)
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CAPCO Cu~rer Recerve Toby
1.C// > -1970

.

Without

All Unit: Without Davic-Beese (906 I74)

I. Availnble Davic-Perre (906 Y1) and Ecaver Valley (856),

1975

1! icd 14,637 I3,731 12,875
Capability

Internal Lead IGl 11,866 11,866 11,866

Recerve IGl 2,771 1,865 1,009

Recerve % 23.4 15 7 8.5

1976

Capability 1! ffd 15,371 14,465 13,640

Internal Load 101 12,605 12,605 12,605

Reserve 101 2,766 1,860 1,035

Recerve % 21 9 14.8 8.2

lj Capability was derived frca CAPCO I!et Demenctrated Capability titec 979 to
get cenconal (cutter capability) then adding purchases.

2] Internal load ic native load plus interruptible load.
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I!!ITIAL CPEATICI! CF VARICUS I UCLEAR L"!ITS'

Provicional
*

operation
Capability Licence Initial Creraticn

l ",1 Incued fel ,3 _

(. Plant _

Turkey Point Iio. 3 725 7/72 725 100

surry 110. 2 780 - 1/73 585 75

Brwns Ferry I!o.1 I,065 6/73 799 75

25 /1

Quad Cities lio. 1 809 9/71 200

25 -]
1

Quad Citica Ilo. 2 809 3/72 200

Point Beach Ilo. 2 497 11/71 99 20

Pi2grira Ilo.1 655 6/72 131 20

Palisades 700 3/71 140 20

Dresden Ilo. 3 809 1/71 809 100

Fort Calhoun Ilo.1 457 5/73 90 20

Turkey Poi ~r , Ilo. 4 725 4/73 675 93

Verraont Yankee 514 3/72 514 100

886 2/73 44 5
Oconee lio.1

Maine Yankee 790 9/73 600 75

Iline Idle Point 625 8/60 500 80

Indian Point IJo. 2 873 10/6 17 5 20

.

SCURCE: AEC Press Releasen*

]] Proviciens to increace output to 620 or 9073 depending cn ether means or
,

|
cupplying demand,

0
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TESTIMONY OF MORTON I. GOLDMJd
|{
<

'
.

Concerns have been expressed in Issue 5 about cumWtive effects of
{ all plants operating on the Great Lakes above Lake Erie. NUS has studied the4

potential contributions of these nuclear power plants and has found them to
,

! be insignificant contributors of dose to the general population. This study
was based on Regulatory Staff projections of discharges from all presently

operating or planned nuclear generating stations on the Great Lakes (except
Loke Ontario), in both Canada and the U. S.

i

I Transfer of this material through the series of lakes to Lake Erie was calculatcd,

assuming that no depletion mechanisms other than decay were cperative, and
concentrations in Lake Erie were calculated for the period out to 2010. Doses
to ir dividuals were then calculated which would derive from consumptien of

l water and fish from Lake Erie in the year 2010. The maximum exposure so
i calculated is to the human liver and amounts to 0.13 mrem / year. The cal-

culated annual population dose to the assumed 15 million users of Lake Erie
(

in the year 2010 is about 220 man-rem from these sources; this can be compared

to the approximately 2,000,000 man-rem received by this same population from

j natural sources. On this basis, the cumulative effects of all these plants is

considered insignificant.

I

1 |

1 Martin, D. E. Radiological Impact of Nuclear Power Generation on
*

the Water Quality of LdQ,r e. N US - 1044. June 1973.!
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TECHNICAL QUALIFICATIONS,

MORTON I. GOLDMAN

, SENIOR VICE PRESIDENT
ENVIRONMENTAL SYSTEMS GROUP

NUS CORPORATION

4
4

My name is Morton I. Goldman. My address is 4 Research<

( Place, Rockville, Maryland 20850. I am Senior Vice President, Environ-.

I mental Systems Group, NUS Corporation, and have served in this capacity

since February 1973. I am responsible for all site evaluations, safety

analyses, waste management system design and environmental programs

conducted by this Group. This has included the evaluation of site and4

! environmental safety factors for a number of nuclear and fossil-fueled
i

plants in this country and abroad including the following nuclear plants:

Trino Vercellese (ENEL, Italy), San Onofre (SCE) , Malibu (LADWP), H. B.

| Robinson and Brunswick (CP&L), Point Beach (Wisconsin-Michigan Power

Company), Surry and North Anna (VEPCo), Tiss eu nhle isleric (i<:etropolitan

f Edison), Crystal River (Florida Power Corporation), Pathfinder, Monticello

Prairie Island and Tyrone (NSP), Burlington; Salem and Newbold Island
!

(PSE&G-N.J.), Dresden, Quad Cities and Zion (Commonwealth Edison),
'

Kewaunee (WPSCo) c Calvert Cliffs (BG&E), Diablo Canyon (PG&E), Beaver

Valley (Duquesne Light Company), Rancho Seco (SMUD), Trojan (PGE), Duanc

Arnold Energy Center (Iowa Electric Light & Power Co.), Davis-Desse;

; (Toledo Edison Co.), Perry (Cleveland Electric Illuminating), Greenwood

i Energy Center and Permi (Detroit Edison Company), Bell (NYSERG) and

i Big Rock, Palisades and Midland (CPCo),
i-

I was graduated from the New York University in 1948 with the
|

! degree of Bachelor of Science in Civil Engineering. In 1950, I received a Master
|-

.

of Science degree in Sanitary Engineering; in 1958, a Master of Science degree

in Nuclear Engineering; and in 1960, a Doctor of Science degree, all from

the Massachusetts Institute of Technology. i fI
__ [;

}
. . . .

- .-

*



.. -. .. . _ - _ .. . .

.

-
,

*

.

Morton I. Goldman
Page 2

..

From 1948 to 1949, I was a Research and Teaching Assistant

'{
at the Sanitary Engineering Research Laboratory, New York University,

conducting research on water coagulation and assisting in teaching

sanitary chemistry and sanitary biology laboratory courses.

From 1949 to 1950, I was a Research Assistant at the
.

Radioactivity Research Laboratory, Sanitary Engineering Department at

Massachusetts Institute of Technology, conducting original research on

removal of radionuclides from water by standard water treatment techniques.

From 1950 to 1961, I was a Commissioned Officer with the

United States Public Health Service, Division of Radiological Health.

I was first assigned to the Radiological Health Training Section from 1950

to 1954 as the engineer staff member lecturing on appropriate aspects of

radiological safety and waste disposal.

/ From 1954 to 1956, I was on loan to the Oak Ridge National

Laboratory as Chief of Soils and Engineering Section, Waste Disposal

Research Activities. In this position I conducted and supervised research

on disposal of radioactive wastes at Oak Ridge National Laboratory.

Frorn 1956 to 1959, I was assigned to Massachusetts

Institute of Technology as Project Leader for the Radioactive Waste Dis-

posal Project of the Sanitary Engineering Department and in training in

| the Nuclear Engineering Department. In the former capacity, I initiated

and supervised research on novel methods of disposal of high activity
~ fission product waste materials. In addition, I served on the MIT Reactor

;- Safeguards Committee as its secretary.

From 1959 to 1961, I was designated as Nuclear Installation
,

Consultant with the Division of Radiological Health in Washington, D.C.-

|,

j .L !'
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In this capacity I provided technical consultation and assistance to
.

State Health Agencies and other Federal Agencies on health and safety

problems associated with nuclear installations. As part of my responsi-

bility, I served as the evaluator responsible for the following nuclear

plants: Yankee, Elk River, Indian Point, Carolina-Virginia, Hallam,
*

Pathfinder, Peach Bottom and Humboldt Bay.

Since 1961, I have been with NUS Corporation and active

in all of the environmental safety activities described earlier. In February

1966, I was elected Vice President and General Manager of the Environmental

Safeguards Division, and in February 1973, elected to my present position

which includes responsibility for both my former Division and the Cyrus
,

Wm. Rice Division, The latter Division carries out water and waste water
,

research, design and ecological studies.
(

I am the author and co-author of a number of papers on

radiation and public health, nuclear safety and radioactive waste management.

I am a member of the American Society of Civil Engineers,

the American Association for the Advancement of Science, the American

Nuclear Society and the Air' Pollution Control Association. I am a Licensed '

Professional Engineer in the States of New York, Maryland and the District

of Columbia, and a Diplomate of the American Academy of Environmental

Engineering in Radiation Hygiene and Ha:ard Control. I am also a member
- of Committee N18 " Nuclear Design Criteria" of the American National Standards

Institute. In 1968, I served as the U.S. representative to, and chairman of,

an expert panel on waste management practice at nuclear power plants at

the International Atomic Energy Agency in Vienna.

.

*

Leo,
,

.
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cr6 DR. DA'1ISS :. Wa would lihu to Octablich tha

bacte for som of the acaturptiono that have 'ccm rnde

.; in thic rap::rt is order to oveluato tha reliability of the

J. .
.

4 conclusicac dr.r. n. Tha raccon for thia is that it app-aarc
i
'

(. !j to ua that the rc:suiv.s of thic report are the typo of thing
4 .

.

a

that vcs rained by tho Ic.torvonora in their contention.
.

If thin de tha enco, I think i'c *.could he of

inpe:chanco to acts.blich '4hother in fac:t the calculationc

are renacneblo in naturn bacod upen the assuuptionc which
4

| navt: b*cn mada.''

s

'

-CCAIMIM ?AWI. IDES: Do yau hc'es rencon to

believa, sir, they are not?
t

'i Dn. DAVIUS: I a::: not caro whnther I do or do not
,

[
; until I ash a couple of qucctions. I think they are ins

c.eneral o. rc[nr.'

i CIIAIPam FARMAMID35: Execac me, cir. That ic
!

; not the issus bafore na hora. Firsh of all, what report
'

are you talking cbout, cir?

DR. DN/IES : I ara talking r.bcut the Martin rcpert,
*

,

NUS10 G .'

. CilaIIC'eli FAFRAEIDES : TJ we naid the other day,
,

bocucca of failure on your part to prococd with ycur burden,

'

va did hcinvar, allow you Ind uculd permit you to croca if
( |

,

you could ahow us thare was a rencon for it. Now, ue don't i

want to fich hari.. Thic is not c. Eich:'.ng e: pedition .nd I

.

'
a

+

- ., r ..__c-- . , , . - _ _ ~ , , , , _ , _ _ _ .
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;

a:8 develop through c Occ-cr.=inatica n o .~* con"~- , .- v.* c<_'nc<.?~

,
_ -.

!!R, EARON: That 10 the thruct, yes.,

S.

CIIAI Rl'A!I FAIU'.AI ID25 : All right, proceed. [
, .
1. ,

Saforo you do so, the Ecard would like toi

'
;
,

| (...
.

clarify one, thing here,
.

t

!r

I Dr. Coldman, thic ctudy va: prepared by Mr.

:1:.rtic?
t

7

i

Tnn UITSESSe That'e right. ),

; C3.4II'J'AN FAR iAXIDIS : Uhat in ycur relationohip,
,

i

I
! air, to th e. et"f.y?
i

I

TUD WITNE.'3S: ht tho time the study Vda;
d

!

} initicted, I was his superfiacr. ::cti I am his supervisor

i

. tuics removed.
.

.

I
i CH1,IPJiAU FF.E'EIDES : In other uorda , this was
;

prepared under ycur cupcr'ticien?
i
1

; THE IJITHESS: That's corrcet. I cigned tho
:
I

rcport and s,pprcvad it,
t

C11AIlffG.U PAR *C.KIDES: And ycu are ablG to discucc
,

- it in datail?
I
,

! .nu n - r,f.u m.~ u . .r. w, .e.r. . a.i- w- .

i

C2AI1UiA2: FI5:MIDES : A1.1 right, Mr. Daron, wo
.

i
t

will permit the crc:'.3.

.

M2. DARO::: T::r.nk you, :rr, Chairnn.
.,

+ '
t

.rss w... y n,w. ..pt1. ~se, r. u.s**. a. e .<
,

-.a> .; .

4

1
' Q19 Q r'1 $ 9 * T * ** D .''

1 o' :. w s''% . mi2 L w o .* Lo ,e

i

i O With zogcrd to the tait recatarc, you any thoro
4

!
_ . _ _ _ , . . . - _ . _ . . _ . _ - _ _ _ . - _ _ _ _ _ __ _. _.,,,_ _ , _ _ _ . _ _ , _ _ , . _ . _ _ _ . , _ _ _ _ . . , . . _ . . . _ . _ _ .__
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... Po CHA.'TmN. F : Mr. Chairman,'I would object to
,

|( that gut:stlOn. In 68.dition to the failure Of th0 IntOr-

'

venorn to pratent e.y tcchimnny on Cor.tcatien 5, you will,

1

i,,

|& recall thct therc ucre interrogatorios that uo addressed
i
!''

i to the IntervenerO. Ona of them wcc, State tha quantities"

and concentrations of the offlucats frera nuclear reactora '

,

, .

cporating cdjacont tc Lake: Michigan, Supsrior, and Huron
,

at the point wharc cuch efflue:ita internet with effluents

1 fren the Da. vie-Bc2s3 Plant. Specify all acaunptions i

i

j and calculaticas uaed to datar tina auch quantitice and !
! ,
,

; concentrationc."
;

i
'

, "Answrt: Th13 inforc.ation will be provided
1

(,
in our tes:imony."

s

,
In tarra of t:3rirg to anticipato just whera the

i

i Intervencro think they cro going, this was exactly tho .

i function of our discovery. So I w:uld say to you that
i
4

1
'

f2iluro to provida toctimeny we. a deficiency all 5y itself.,

l-

j~ The failure to provida an cnswer to an interrogar.ory, to which
*

,

! thic quo:. tion by Dr. Davice relatec, is parhcps a more cerious

i
,

failuro,
f.

t -

' 1 CHAIFIUd FAZ W IDES: Can wo hava tho first part

i of the qucuticu of rr. DAvisa rccd back?
.

.
* G7harcupen, the reportar read the ptnding

question, ns requGetod.)-

k CUhIP. !AU "A G:AKIDIES : An:wcr that en:r. tion, Dr.'

i

3
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C.'.ru"'u _u"a~ 7. 7..w. _ m...t ~ut.c : .. u' ' ini:n' ^*ne U. card ic going: u ..

,

. 1

to help here c.nd the Bcatd ic gcing to ack a cuection. ',

~

(
IE. SH0::: Dr. Galdracn, I would like to put

.
4 -. -

. . .
1

1 w, .e, a t,. ,,,,.4.a. L. :. , . u ., v. C.,...,
'

. ...

.

( Thasa tant reactors, or :nore properly rosaarch

reactora, have unkno.m numbar and ciza uhich you ha*rc '

o.nitted in this report. Can you give us any idea of what

your catinata in ac to the crecunt, the quantity of ridio-

*

eative materials of various corts, the parec:itnge, the

fraction, that they would contribute at the Ccvic-Eccse point

of release camparcd to uhat is airandy there frc:n the

roactor er unct vould ha there under the hypothetical situation

ycu have hypothoci::ed for these reacters in the report?

(_
.

733 UI?tiU53: I think the only way I can answer
.

that, Dr. Shon, in by refarance to the literature on at least

eno rc.soarch reacher uith which I n= fantilicr. The ralcace

of, in this inctt:02, liquid wastos which would affect the

Lake 3:: .a arau are eccentially corc frc:a research reactors.

There is no porcietent relenco of radioicotorca cc a result

of recator operationn. Most of the relcacec are r. ore

relatad to experiments that cro carried cut in acccciation
.

with the reacicr rather than the recator operation itself.

Thern is no definitive rolctienchip *:hnt I could provido.

that vculd relata ta p:ntar plante, c:: cept that they would be

b ainuccule in cc:paricen to un individual pcuer plant, let- '

i

t

4
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the laho is primarily not a bad one bcsed on the evidence of, ..ml '

fallout distribution wit'ain L ne Michigcn and ;ithin Lake

Eric. In both of those 1chca, thic naterial hc3 heen
. -

L*:nOurad hhroughout thO l' C and it has hcOn TOGS 0nah'.y

Q U b
'

( CCnStant. By 2;4 2. . . ..~ ; r Yould r.OAn no nore than O-

.

factor Of three to fiVO diffOrGnt DOtticGn One locatiCn and
. . -

.

ano..er average,. ovn: c,per.tca or t..ma .m
t

O Are you sayi:_g that this is fallcut that has ccme

into the lake frc:a the at ncepharc?

A I thin': zho felicut that has been present in the

(.,
lakes han ccan bc'h firo.'a direct .-2cpcaition on the ickes andc

s
1

by centributione fren the ctrea:r.0 and rivers that feed the j
,

lahec, no thero are ccntributions fro 1 hoth coerces.

(
' O On page 10 you are having a choice of isotopes

to be considared. A couple of thoce that you have neglected
t

are fairly chcrb half-life isotops.3, rcdicicotopas, which

decay into entr.ir.21y long-lifed r:.dicactive daughteru. I am,

wondcring whather we ccn justify cli::inating inany of the
'

short-term'-- thoco particular t.;c chort-tcr= icotopes, .

e

ncptunia- 239 a :6 plutenium-239 and tallurirJa-123 decaying

to i dine -120.,

05AIZGM FAMKIDZS: Ehat was your quentien, sir?

. .

v. e ,,. . . . r. , . 7 7.m, d, ,. . _4... .

LCb
C Can ue juatify the n . ' ci neptunica-129

.

s. ..1. . , . . 4 1 .'.- ' '' 3 '' # ".C .~*., '#'IDv '.' # e.,.'.' ' 9..^, 'e .''. *.:.*y- - 1. *,.^.e~ D. Q 7.- .'I. A'I F a..7(' uqA.- d - a.. .
.

~ ; . .. -
-.

.

5
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O I wasn't qucstioning the ciz 3 c5 t'ra terms. I
'

t

- e.rl uan cahing about tho t h e r. ... .: of Icng-life

daug.ntsrc theh are radicautive free cnoc that are listed hsre.7' ,

,
.

q.

f- thah havn ior-f shcrt half lipcc.
.
.

() i A I 2.m 4.fra".d I ccn't givo any rearcn for the noglect

i
,

{ in tna AEC state:centc..-

,I

| 0 Would yet have put thua in if you bnd bcEn doing

I- this attdy?

I' A To tha beat of my knc'ilodge, the only povsr plants
,

' at which thocc icow;pca have bcon idontified -- in fact, |
,

, ,
t

I cnn think of caly onc -- in Oyster Crock, which is a boiling'-

we.ter reactor, I cicht hcre included them en that bacia in

tnoac hoilir.g ut cr reccher plants which were treated in this
'

(
e.c.:lycio. I am not awcre of there being idontified in-

dischsrgcc from p cccurized water racetor cyctena auch',as
4

Davic -13Gsso, clhhough they cuy hava been moro :,3cently>

identified then my c;:aninc.tien would hcvc r.cted.

DR. DIND S : I think that is secquato,

| CSAIEGk PAIUDSIDES: Thank you.

Dr. Shan?

i MR. SUCN: 7. think it :aight be to the point,

Dr. Goldman, if yo utuld .ucll us in the esce of the ino-

j - topca dit: Dr. anvius rcantionad, that io, neptunium-239

I and unlluriun-12'd, do you have any iden uha*. hind of
<
4

. centributica te deco deant:tracut ec1culated by the usthed used
\ q.- *

u-

m ., , , . _ , - _ . . - ~ - - , - _ -, . , , - _ . _ _ . . -.-
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ar3 mato-;ials uculd bn thoroughly ni::cd.

ME. SHO !: Of course, at the tima of overturn,

'E Do you have any idaa hcw much Ic::c.'tr the concentratioco or .

;-
.

4 rather the docr.s r.ight be downctca m than ycur report shows
a

-

if oc0 tock the t!.mo of ycer at which the mi:d.ng trould bc-
'

'

t- leant effective in diluting tha radionuclidos, that is,
,

the ncet ecnoc vetiva calculction?
~ '

THE WITNZSS: I think that cenaidering the
.

'

thereccline typically to navs a depth of corathing in

the range of 30 to 50 fect, that tho -- thr.t under the worst
:
i

ciremtstance., that is, those in which the dilution voluraa
'

available was escontially tha tcp 30 v.o 50 Inet, that tho'

dosas raight be as much ac n fcctor of five higher than those-

..

projectcd in this rep:rt. The overcgo depth of the Great'

Lakca, particularly Lake Erie and ':.o Jona extant Lake

Michigan, ic acnwherc less %:n 100 feet, es I rocall.

On this basia acrha.7s half or trcrc of tha voluma m'.c.ht ber e .

availe.blo -- half or loca cf the volum might be available

for thic, It would vary frcn laka to ini:,e. It would

affect the ficu-through time , which would in turn attoct the

docay of natoricla. I don't think I could give a very.

ctraightforwurd, pracise answer, but I woulc cxpect that it

.

.:culd be 1caa than a factor of five, grentar than those in

thic rcrort.

MR. SHOM: Sc an? might conclude that the



-...- . . . . . - . - ._ .. - - . .- - -- -

i
5

l
.

-'.n. eJi -

*

w ,.2 .,, g . . p. .'. 7 .R .J . q u. . - ..!...,. gn . . , %.,.. m.'s , ~ .w.a.1. /... p> A. . } ..g .. M. t,7$., . . + ;...
~.

.. . w. m . .

t
,

,,m .L ,.t. .i. L, . , '. . . . . ;. L. ,. s s

.J. . = :. - - , . . : ..-.~n. ... ...... u ..- . s.. 11 . ~. .. . . .- ...m a,, . e- -s . . .

9
.- e.. o; i, s- .- . t . . o. .

, .. n < 3. o . *
s

.w.<-. ( .v *- . .e, n.. . . . N. q e. . m e ,;.4
. - . i- ,A

.s ss.

.

.

.t
4. ,

#
- .

..

I
I a .c., ,, . r. e. . ., . 4 . 6., . . . , s . . . .;

.....a.. . . , .t .J ., q, . ,. , , . . , . ..t.i - .

3 . .,.d, .3 %. EL.,,n. , . , . , ,
4. ~.. ., .g m. o

f
-

i
ee

n. 1 .s,..
. , . .. . A,. .s w ..! -s,.., ., . . - . .n....C....,w.... ., .

.
s n. ... , ~ w o-

n t-u .- ~-... .s .... s ... ., ...

i >.
. ..h... .3 n . . f r.s .o . . . . e. t, - a , .g. s. . A. , .A : e*-,r.,.y.. . s..

1 . . . ..
2 .- . . . . . . .< . ,~ .s ~. Cp , ,.c. ~ v. . . w.;

- - - ,, . .t t .

. w .. . .!.._....1 p.!.,.*., . n
*

. s . . . L. A. .r. . .. . . g. A. n. .r., n. A 4 9C .. t.3 ..f . . . ., .. .q-. . . .; . .e. . . , , . . - . - . . . . . . . . 4-
.

i ~.,,.s. ..

3 e r - .. . - - . v ..u 6 e. 4. D A. ~. a. ..J r.r'.?. v ec' ,. r 'a'v. < '..-i. .b. m.~- . Nu'n -2. u. ~. GL..

. )r ^. .*. f. .'. '. ..'. .'. 'u' " d 4.+ .. -^.'.L''..'.v-''.*A" . u c . (... .o .-
m..- . '. . <.1 u' Fa-* ~^. ** . d. ~r. ? - .m. .'s.6

. . . .

.

.n. . ( - * . i.e. a. ; ,..2..L.;.,,..- o..v A.]: ,. s.. C' ,
. n.'r . m,. ..o . .:. s s., +w%

.. .. g. a.s ..
.. ..

. sw +. . ~ s.- ..u .
.,

>.

e %. . ,.,a. ,., r.'' .h. . , . , s O s. s. L,.., u , :. ., .E . . - .: 1. . . . . e. ... --
. *.. .

-* ? . L - R. ~%. L. -
, , , e

=..13 ~o

"'*
I* 4 ' =A'. * - *p" *w. '. a --S w . -

*U
a . ..e. .'.u.. 1.- \ .. ~ -

f
v. .h o.1 ,..,.,,.a.... .w . s , . w .

. +
.: .J,,......u.%.,,.. ,. - . _s.. . u. .. . .. .: ... . . . .

,

. y v . . .. . ., . , . . .. ,
. . l a.. a. . .. . g ,-g .

O: , h, , s. ,.J.d. 4. .. ,..=t c. m. , t ., .i. .(.*. A 44,4....
- - - v. . .i g. k. . , s . '. u. . . "1 g

4 %. .w,4. . y .x...c....,,. . . s. . o ,. , . . . . w . . . a .. .. ...

J
. .

3'. s. 1 u s .. .-,cv....". :,

a. a w. L.s. r . ,., ~ : .n .. , : 3 s.,. n .v >. p. , .., s. .

.. s. . % .
.. i. . .. .. a . . , . ..

..

w , n.., m. ,. .n . ., .. .

.i .W.,., ..,a....wt..,. ,.. , , . , .e. .- a . r.. . w. u . ~ . .. 7. u
s

4... .s . 3 .
. , , , , -u ,,. .

,

.h. . T s . . , p M ,.. ;.. ... ' '

n b u. p ;. .t-. w .3. . .p. .i. h.. ,s .*,.n. . . .q...?..,,*, 6. , y . s.
* *

..
*

~
4. . . . '.. . .u .. u; .rs.u .- . .. -- . . ..

J ..
- *

!. c. %. ..* a.. , ,} &. ; n
. s .s e s.

-- *,. q r. . . L, _. w . r .. 2...(,, ', , .1..%. . t ., #3 ....x, - ..s . s . ...f
.. . 9

. .-

e.c. .:y: ..; r. a h 4. .. .. . J. ..A. i , t. --

.A1. 7 g n.' .u. u t * /? .. d.9
. , . . , . . *

.
. .. .

.c v 4 ;

.
,,o -6.. . . . . .

i

.es..*.. 4 L .* * 1* *q ,..,g..
...

<>g *.Va
',g$,

. .2
, 4

g g . .e .s 6.a 'd. ,I. ,.
S8. ,,e... .

A . 4 7 .- s- ...,e, 4 s; a,*/ O . .s.
.

.
.. :. . . . ; . r. w . 4. t.u. . s ,J' . .f...' .,..

~
:

- '. - ~ %, % 4 j a- ~4. *s-.5 5. -
. ?

.. -
t . -.0.~'+.s. * * . . - s .A- . *. . . . ...

e . J'. . . l, ,. . . .. j . J.. |*
-*

.e . %.a
. * + + .

5. .. , s. .a. %. g a. , . , ,.s.. s ,.. . . .. . , . , ..e.. . . . .1 s . ..m, na . . . . s.1. .

-
4 . 3. a ., . . 1. ....d.....( 3 .. .... ,

* -
. . ...=yn.

= s .
; . . . . . . a .. .a

. . . . ji.
.

.

M. . . . . . s.-.. . .a

.

,. ,-

." _ -



- _. - . _ _ _ _ ..

.

,
.

"s .S. J.
*

'g ' ' M "a "f g"' ' . . ic.ec un'.c h,no, or
^'-C

- - *
. . .

Da ston anve cneJ-

.I. .>. m . g. %, J.g p.. 4. n, 'a- . i, .i. w . . s. , .' . . , . c.y 4 p. . ...L.,-. p- . g 1.s t. 31 y %. 4.e,.o.
,

*g mt. - 3c, .g s .s - .u..- ..a j. . .s > .

'd e.jf r.' g. .T.pL.:p . q . p .c .*. .b. r.e g ..2
4' e tn : . . . ty. c .a u> . . ~ . , . . u. r, v .

.

,I
1i

.. A p". . .8. b."- ,, c, < ; s+.4.. . * 1. .' e.9
** . ,! .

qR. e.g g . .e: o . ,,..o a, . ..s . .. .:. i. .... - -v s .,

ti
a u CC'u'O'. '.' #

'
n ., f

. -\. 4, ., . .'..3 a ~ (. . 3..s . .. <r., .n. O . , w , . m.. .e.3 G%. .pu .1. .. , f a ,d
s ,w.-.. L L -u . . . . ~ -..s -.

!

4 .J 1.= .. O w,. l,. 7,, ,g .i ., , b. .., 4. .%. L. . . . .
,a

. . .a ... - s Aa

r , _ r . s ,. .. . . -A %u ., , . . . - - i .,I e.on. . . .e. a< . a. s .ca s. .ox isu t> s . .gs

b{ ~.'. . .C'.*Q'1 'f.'] u ,=s'". ,u r ,
**

.

.

.t. d
o

.

f

p

4

.

|

_



. r

.:

*

1. 3 "/ 7 7.

_ ..., ,
.S. 3 ...s . . , g .s

g;. ,.. ... .. . ..t > ; . ; ,., . . ~-

p. . . N. . . % a..w .. .. .. ..w . . . ... . . . . ..3. ...u.. .

).: ...

;
. .. - . , ...- gf .. . .y -. r .- >. 4 w.. . .g. g t.p.. .; L. : . ., . .e. g.- 3 g . . . . , -) . . . .: .y. . , .c. n. , ,;. . . . . . ,.3, . .j . . .s . c...s<+... . . .. . . . .,

.n.. n. p . ,.... s . . t,. . .,.3.,.
... .,,.w... . .

. .....,..,..s....-. . .. ..,,.e. n,,. . ... .. . . , .,p,

.. m.....

-

w. ...w. .,
..

. . . . ..,.....w. . . . u ....s
,

.
.

r.%.-.- . . - ..'L c.s .. n, . . .. . . , . . . , .. . . -. ..,. . . . ., ..~ a .. p . s u . .e. < w v ..) . . . . , . - . . .u.L . . s., m .s .s ..e. m n.%......
.

c. g.:... .,1...,.,......o..n
. . .n ;u. ..s. . . .;

.

. , . ua . . . . . . ..z C ., 3. , ,.. .. ,.., ,. .: u ., : e
t .. .. . .. . .n. v..

e. g . ,ns.p . :w:s , . .

. ..t v . u~
,. ,.,. m. ..

.

. u;. ... ,. . . , ....~n.....,......, . . ,, f..,...3,...., . ., n u yj ..e ,. ,. y
. .. e

. . . . .--..,,a. s, .t.w. - . u ,. sex
. v. . . . . . .w .. n, .n . . . . > s..

q ., . ,3. . 1 .,.N.. t.,. .;. . ) , , . . . , . .e..1.q. .. n. r. . ' '.r-- 7 . .-I. .%. ' . < ' , .1 .. . . :'a "u.7 ' . p. 7 ' I' >
.:

. . . . - .e _ . . -. . . . . .s - s. . .

,, . ,r* iy . J. 4 .m.. .?,.... m.-...., c.a -, . c ' .';.J w u : , &. .f , .n.c..,......-.4.,v.'.:
- .

... 1...

.. . . ~ - ., a .a..-.. . - . .w : .

g . .w.a .,. y ., o ,, c.,y; , . . - . . ,. ...3.-... .. e.
.

..
* . . ..x . . + p >w. . ..

.
.

.%... . .e. .p. .u a. . a..n.
.. t .e 4 , ., . . . . . ,. =.m

; . . w v..t, .u i . s.A. .. . a..

1 .w .. 3. ., g 1 > . . .. - ...*;...2.., u .4 . ; 4.) s. .3. / L .,.
-

. . .. - 4
..5.' .s i. N --,4. c. . '1 r e ..s..3.-., . r. . ... L o- .s. .h4. . . . . . .r .v. .. m. . ..-*

t e
.! . . .

*
, Q: ,,. 3 e., ., , o.. . l' / . J . ,, /? g ,, .,, f. f. 4..,%9 *

..

. . . .d
,3 ...'4..e sA t. . . s. A a . i. .a. Y 6 wJ .3. . .

.q.g %...-- ;f 1 . C .- ,}. v .. 1. ,.. .- 9. .,:. C ". 1 w L. .-2 C t. .*.. c. .'. 'I. / . *k<s ,.?...*.4..,...L.3.. -* -

ur . . -- - . .L
. . .

. J. .- . a... s . .a

.. s. ...........e... .. , .
. , . - . . .

.

u s. . . L .. . a .s. q.
.

..w-....3.3., .. ' M, , p s,46c. . v. . , -
/;. . r3.v .3.. ..A

7 a
,

,. ...

.. . . . . ....n....., 4 . .

., ,, m. .._s. .-. A s . .. ., . v. ,. 7, ..

. ..,.., n (3. . ,. r.t y.;-.... . . c p - ,. . g.y r.,. , . 3 ,,. S.,
.s.. p... ,

.. . , .
,

T.. '. e....,. ...., .r-.,.u....,j.4.,. . L w. .i h3 .fJ.p. .g 1 41. 3.:q, , f.O * 3
-

. . . .'
,. . . . . . ,,

..-w ,. w . .c s. ...a; sg.- Ae ... .,.

.3J...*,3,,.a..,.., J, s ;,4. 3 4.L.4n,. 3 .?
1.

.g . g .M. . ,., .J. 3. c. o .,..s,.,. ,,? .;. h. o.
a .s.... i . . e.. ., .u .. .. . . . . . . . ..

.

*

y,..-.e..m..a... R.,,- . ' r. e.o. _.3.g;- ,, -
- _

,... . . b. ru,.,. *.
- h.. e 4 h. 4.m r. .-.4 .

(**
f, "., t.'.% 9,f .*.~ s .

. -* .,
<.>. c.a ; 6O.y.* .n..,.'.r*. .

3 . # - .. .L t. . 41 4 .s

.

.. ~ . . " . .
, . . .

p... e.r . y ,t , 4y ( . . . . . . . ..,*n, f e. s ..,..c.. O.'..'.' D :. .. % C "w.<".
.

... .s.. j

s,e w :, '.o * . ,.

..s... - .y m. .;; .f. .s.r.
**

,. . . ,: ,... .; ,. ? .;to . - .a.
. . . . 2 ** .1 d ... & C e s*..,

~
..I .:.a .. - . . , . s . .'. .. r.e. Ll..,,Q- - . . . - .. .

.
,

O e. N -. . ' .,
e.; 3., .:. . . 4. - . . ,

e.. . . . , . . %. .s . .. r.

a; . . v, 3 , . , . a.:....w
, . *

. . . .. r ,-* L. m ~r.: .- .. .
e, ,

. ,~ . ; 3.. .. , , . . .i .

. . - ,,
.

.m, . ..u
. . . , . , . . . . . . .. .

.a.
;.

.. .s. v J. O e .. . . .. ,.. . .....s. .

. .J ..L... .. ..
s...,.

. . . . , n.,,/ .. t 4,...,,... b r.
.

. . - . -

.. .". .3-,. . . . *. ... ,
, .L... .. .. -e ,v ' .,



...---..~...-(-~,..------.--. .

-:---. .
. . . ,

; 723
i

'

CHRIFliT.!! I'32lCCID2S: Did you have any further
2 mil |

'

rediract?

I i

MR. C WC?OFF: ~Jo, cir.
.

.

CH;iIF11!J! FARMTO: IDES: This Ocncludes the examina-
.

(_~ tion by the Eoard. Thcnh you very much, Dr. Gold can.
:-

.

i *

(Uitneau excnaed.) ;
;

,

I

3 MR. CImRE?r: Is the next lanuo Contention 6, .

,

cir?
,.

i CHAIFJtTS Th E'dIDES: 30, we are still on 5.

Staff?
:

MR. DNIIG: Tho St.aff has acre diract testimony
1
4

to put in on Issue 5. I will now call Eugh Thom?sen and Dr.
t

Mor=an Frigerio. Taoy have both hocn previcusly sworn.
,

.
t

( Wanranpen,'

i

j HUOli 7,. 'CHOMFSOM JR.'

4

!

1 0.Irl
i

'

NORM?Ji A. Ff!IGERIO

i

wore roualled as r, witnasces on he.hcif of the Regulatory4

Staf f, and, having 'cocu previously d'uly sworn, verc ,
,

i .

'
ex r.ined and testified further as follouc:

'

;;ccx DIRr.CT I::WII1UiTION
l

MR. DAVIS: Gentle:can, have you prepared a

~

docunon'c catiticd, "Supplcrental Testimony to Final Environ-

nontal Stc.to!.:aut Rclated to Construction of Davis-Desse l

Uncls: P:unt Station"?| C'
,

4

h

, _ _, _ . _ _ _ _ -_ . . _ ._ . . . _ . _ . _ . . ~ _ . ~ . . , _ . , - . . _ . _ . __



... . .. ,.. _..-.- ~.- -. . . . - - - . . . . . . . .

.,5 4 {o. o .. ,

?
t

r.( ".r 7. L O. s ; - ; yy ?, e., a..) ...3
. = - -

e.
.*

.

. , 1 . . , . . . . ..,

r .s y n. r. . s * *h) ;n t, .,. ; .;. 3..m. ,..
..

t .. .
. n .,

A . . v. . . . -,a.

. 7. . : ,n- .. s . . - . L. L. . ,. . ,. . .. .j u.
... ..

,.i. . .. -

.L J
.t. 3 4. :. 3. .

n * .. ... ,,
s- ., J. , t

w wea t.

.

s.._u , .. 3.
q ..

. ... ..

r . .; v. ~ ,; c. ,, . ..
e a . ab . v .,. r. c. ,-'. ..^. 4 s. g..

. .
,.,,

. .. .

n. a. m. !n ..'
-. .,...,

! L4... .m.1.. .. r. L ..

.-%,3. . .=*-..;.,. .,.s r . .- - c . . C.: . . %.1 .;. /w . s. .m. v.. ., ,n , .s
.

2R . 4 .. O . L ,u t.sh3 . ,n. d s ,.y t' ., . 3
. 6. .w - &4

, , , .4 ... 4, .>.
.

,.m
.

L. . . L. , .,-..u.3..

.n 3 %, o, f.. ,.-..v .,g.,-- r.g % t. ... *
.

L+. ..-.3 ,.w .e .. .p
-- .

. a .s.
. .v,..>.,i.. s. .4 . s w. a.. .. ~ -- --

F. . 7.sr., p :. c .r*> M - y .-5, .t. .n. *. o, .L.u.
..J .o u,... .

s. i.y rf- t .e O.qt . . . w* :-1 / ; !. y. m.i. . *t .3. . .
,

. . s.r G. . . e..,

**7
T * ** C ."t.*."i .f w' . 45 a. (T. _; p...J % 3 m .g . p. ,a. .b.p q

.fs .* .v. s. E.w 3. e. '' ]i
&,L. . .

. t. ma . . . ,,. . w. . a
e.

.

w. . ..- ,... .J.. A.e ,u .n & . ,$,;..g.% .. .
.. e .. .. .

n. ,. 3a...,.
,

: .. . .c, - * - g .. .-. m. . 6. .,. .,...s.s,..*..w . ' .. o. .,.. rs ~ w a. .. w .2, . .. .u .g t.

o

, u . ,, * c . g,, (. r: ..3,
.t. t . . r. . ;t p m :..y. c .s n. .

*3. 3 ,..r.1.,,.. p s _. .,,1
. ,.,

. .. -
... . . , 3. a; . g , ,,
*. 4. . va ., ,.. . -. . u.s. .u .,

- - . .O y g. r. ~ .: n .f , . .r. ..t). .g .s..gg -f+-.N .-, J
-

s.. . n.. e. %.. g.. . , . . . '. m.,3 ,K, %.
*

} .. ...; .ya.j. . . , ,w ;. . . vs t. t.1. .
6

,. .. ..
.

. . . ...b, 5.,., .. , , m c . . . 3. 3 ,, . -4.- . . . - . . p. . y,. . . p ...,.c..
. . . . . . .

,., . . , . .s~ sat . ..
. . ,, J 4 . ; . . p. ~ w.. B-s, .g

e, ;: ..?,.. .7 , . . . . ., . D . . . . r. ., >.:. .:. r... . .. ; r.
-

, . . . r
- .. - .;. .e

. _ , _ . w..

a. . . .g ,n,g + 4.. , . ,,,..m.....,%'.~.-. . . .

.,s.~..m. . .r*
. .' ...~.a..>.e. , . .a. ,.

.rs - m. .* * . - ..
>. w)a

3 e n. .
m e .-..3.e..s, i4D .

. ,,...0e6.. s
, . . . . .

.*s.. . .3 p 3..: ,- . vi +, . . 7. D
a *. , , p 2

&, ~,,. O Q. .'g c.,. *,.f. ?* *= ~ O* ca. * 8
iLe .' '.' C. %% i a .n * ''. . s .C., ~

. {i.
.. a *~ ~ A si . *. , - L*

Y '.O '.
., ,

- * ** [39, h . ., ..'b g %
.Y. f*' b .4. E %. W * W pM" .

'"4

#.g % $.e.* g
. *- *.% 'b [ . ']. .,. ., 3. g p (q .g.,,,,f,*_g, (,,,,,g ,,,gg

i . , ..F % e g'es . g' b..t,a
e

g
.g pq e,e .g.eg . g. .h. I.. 4. -P% .

k p g,9,4 g

.

b * - * *Q*
N % . - j ' a 8 '4T***'''*'''."''''**\*. q

-**-i*.. *e. O,*

#*/
.

en

|

I

l
I

|

,.e-

|

1



r
o

. .

'

.

SUPPLEMENTAL TESTIMONY
.

TO FIllAL ENVIRONMErlTAL STATEMEilT-
related to construction of .

DAVIS-BESSE NUCLEAR POWER STATION
TOLEDO EDIS0N COMPAtlY and

CLEVELAND ELECTRIC ILLUMIflATIrlG COMPAllY
.

.

Docket No. 50-346
( *

Issue 5

.

CUMULATIVE AND SYflERGISTIC EFFECTS
ON LAKE ERIE-

..
,

.

Effluents from other nuclear reactors operating adjacent to Lakes

Michigan, Superior and Huron fall into three categories: thermal,

chemical and radioactive.
,

.

Thermal and chemical snyergism has been adequately evaluated in the
.

FES in that no significant contributions were attributable to other'

reactors operating adjacent to those Lakes. The thermal contribu-

tions are, at most, a few thousand megawatts per reactor. Similarly,

the chemical contributions are, at most, a few tons / year per re-

actor. Even if several hundred reactors were operating, their total
,

contributions to temperature rises and/or chemical concentrations in

Lake Erie would not be detectable by even the most sensitive of biota.-

f
Such contributions would be very much smaller than the observed

~

.i natural variations in Lake Erie. Since at least two of three effects
I

| are nonexistent in Lake Erie, there can be no synergism. Synergism

requires the interaction of at least two factors.

.
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Radiological effect's themselves are certainly no more than additive.
,

Monitoring stations in the area (see section 2.8 of the FES) have

f failed to show local increments of radioactivity attributable to cur-

rently operating reactors. .
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at Dtvic-Ecaso, cre there?
hil

WIT?iESS FRIGERIO: Thora are additiva offects
-.

detectable in tha scnce that caissiens fron the ocrly re7vi
.

Plant ';cro Getacted. by radiation alert _ettiork stations dcun

f Lake Erie until it vanichad into the noise level comepleco-

' between t'oledo and Painenvilla. Ecwever, this would be

nn additive offect, cinco it ic radiativo. I

knew cf no way of detecting chemical or therms.1 cffects at

that distence unleac the quantities cf chemicr.in would bc
.

much larger than they have bean. That is tho only cacc I can

think of and that la the tost cperation of the Fermi plant.

The Plu:broch plant certainly chows come radio-1

,

active ndditivit1' again, but since this 3:2 a singlo facter

I condin't consider synergic:a. '

tiR., SiiON: Thanh you.

CD.IR91I PAMMID2S: I would liho to ask a

qecation.

Ucyc you evaluated the requirements of the Federal

Water Pollution Centrol Act, Ameninents of 1972, uith respect

to Davic-Desco?

WITNESS raIGERIO: I a a fcmiliar with the requirc-,

DCntG.

|- CI AI!G"'J_i FAi&. WIDES : In the sense cf the Final
,

I

Environnental Statement, have you examined any applicable

linitationu?

_ - ..
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I

! i

4 mil of 1970, cir, we were required to have a cartification under :
!-

.

;

! Sc::ticn 31-3 of that cch within 12 monthn af Scr iscuance of

the con trucV.cn pocit. I believc that una Earch 3, 19/1,, .

t

; that uo rccaived the par.:it, or March 24, rather. Prior to

j ( March 24, 1972, in ordor tc rola'.n the viability of the
4 . ,

a

i :

i

i permit, uc did filo a Secticn 21-3 cartification frcm the
i
1

State of Ohio, cartifying that uo Ucro in cepp*.itn':o with;

1 applicablo wcter quality chanGarda.
;

!

As you kncu, in 197', in the fall, there was theJ
,

'
.

anandment to the Fcderal Ucter Pcllution control Act of 1972
,

)

|
ostabliching tha Section 401 certifiention. Thero in, I

guasc, a debatablo proposition cc to when ve rective our

: operating license or apply for it or obtain it ns to whether
(,

.

wo will need, in additica to the 21-B cartification a
.

:

Secticn 401 certificction. That is hecanso there is'a '
,

caving clanco in that Federcl Water Pollution Ccatrol Act of

1972 uhich at least has boca interpreted by the Gancral

Councol of the Environcental Protacticn Agancy in a letter

to a nrmher of electric companics, st ting that the prior
!

'
cartificationc under tr.o 1970 act vill continua in effect

.

under that savings clauce.

Ua cra e::nminir.g the quas+:ica ce to whether wa
,,

ought to apply to tho stie,a for a Saction 001 certification
t

| in connection with cu operating license. Th:rs is no
i -

! . k. requirement in connactien Uith thia u.atter,
i

l

|

|
s.

. - . . . . , , , , . - - , , , . - - . - , - , , - - - . . , . - . . .. .- , -
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; CilAIRG FAIC.iUCOU: IJac ject cur /iauc trJ tc ;
'~

- ' -

,

'
i

T, . *~ 1 I% ....>,.+.3.s...i.. u.n
g. , . .. J. J.f. a. .t. e. . J., , .r. . . . ,, t . . .3g g.,.. g . ~. a.t. ,t r.; 4 L' .. , . .

.<e u. e. w o. .. a ,.. a. u.. w a. .,.

!

| que:dr.n..

e .t. c . ... ., 3, . . s. . . , s.4 , . ..u.o : , + w . t....a.--

...e.y ,. c,m. . 2.- m. . w . . . .i .. . . . . . .... . ..... .. . .
,

!

'
' in the. nr.arings hel1 1.ac M 7 and .7tly *n its quCGtion of

5
.

I

W h 0 N'.lO'* 4.'h G p tJ"'GI.h ChC'.f.kd DJ OVS;~n4'adQd thS OICtG Of Ohicef
y

,

f

A2 . 8 .C '. ,.. ,P.b..e n,=. 7 .i. n. a. & s.e.s.
y* b

e.J 4 M.al .b. d6
*

w .")
% A .#.1.*. , 4 4.G., L$.,h.; * A. . . ,-). i , {.3 !.. e . . . .- , w .i

. . .4

4

. ~ 3,.3..s. r. as.p, p. 3 r .,1.e.. ..-.,4.. ,;. , / .,.. f h. s p.w-
s, e.. ,% <.%..,., s..e ,,g,. g. g. . . . - ,., . . u. u..o .. . ~% . .. .... w. .. ... . ..
1

ProtGebio:: 7.cnney ecs r.lm) intrc.c:med in' : the roccrd of |
4

f
j the hc.uing h.ct Muy e d July. So it is a :.mtto: of record in !

I
a

4 .

J

!I thiJ proctOding.
1

I

| MR. S!!CN : Tn.2t s.'cc p5:ic , hcwaver , to the'

:,O m. . i 1 .,,s.,m.. . ,A.. . .J m. 't , , .._,s. . l/W . 'o 'i
, _ _,

(., J. .,. ,. . , .,1. ~ . . _ - .c
. . . . 4. . s... %,

() w/ Yh#
v

.a1 :. .. . .
.

.e . . . :, . ,.

- .

Cl"sIEMP.N I'A%!'GID53: Na b'On' ': Occch an" *t.t.:d:-'3nt" ,.. .

1

...... .: <. 3 1.., .. e i a.-.cu c . ,; . eesu. u *%c .,.nc..~v . .. . . o . : -

. . h. .. .c . .r.
-

. . . , . ... . .

I

Would tha pn::Sies hava : r.y c':jm: tion - en:1 if

|I oc,. I venid like to Ec;r thu object'cn rc'.d I u.2.'..t rule c':.

'

it --- f.f thia Decrd 000 to .30c01'.o into tM record of thic
4 ,oy.-3. +26 bv. *. .- ( . .c. .'' .- . '. a '. ~''.e. . ~.: cc .H. .. o '' ^ "..4. a

*

c. . . 3 , .. .. . . , . . , . . . . . . . .... . . 1
,

,

c'030 , th$: TGc .*rd O'' thC OG Oid1C3 '1..t.2 EGdpCCO t0 Wh0'ChOr*

. - - O . . . . <..s. w.: . C . ~>. .r a. 39, ti. s. . . *. **+ *
O.. ,, O e C. r ,.Ls .:. -b. .#, .,. .e . . . r. . * . ~ . w. . . . .,
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3.,
thorcrc? The ?.pplicant uculd hora no*

co.;cch.4.on, sir...

b CM;.IDSM: l'idtiM;ID3S: Wanld thc S biff hava an
1

i object!.cn?'

Mn.o;..'t;:S : I nhink .I und.arutand you, tir. Chairnan,''

, ,

t. ..
T et

j You crc sa,ing Octh the record of the hearinga cnd the initial'

1

dacisicn?

ci:A I m.t.SJ: i?.9FJ.nIc3S; Yes. P.ctu::1.!.y the only

cvidcnca, of cource inscfar c3 wo are concoracd would ho

,

tru.: racord.

ME. DA*/IS : The nagalatory Staff nec no objection

i tre that.

CHAIPJ:AN PhR!*;iKII;ES : Would the Intsrvenor hava

e. objoction?

MR. 3AnO!? : UO cro juat diccuscing that.

Thora ic r.o cbjcatica.

CIIAIPJild3 F?.R1'J0 TIDES : It will, then, be

incorporatcd and thic. Scard night hava raasen to uso it.

lin aro cat curo. Out it will bo incorporstad i:2tc the

record of thita cato.

We have no fiu'ther qu:toticns. Is thera any further
>

rsdircct?

Mn. DJWIS: 1:one.
.

Ci!AINDJ: PU?.AKID2'S : G2ntler.an, thank you vfi.*y

nuch. You arc G::cuned,

k (Panel erenced.)
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i Rivor cnd can he pickcd cp in L2ke Erie with ;ntactically |
~~

(~ r.hc n,?.ma quclicy, thereby indicating there haz ' can no rd. zingc

~

with the palluhed cidu of the Dohrcit River, i'

;

i
C! AIR!Wi ;"'M.MAKIDDS: I t2dnk i:he Ecard ', rill ask

--

' (' i
i thnt Dr. Gald :an piccce, cinco ho 13 ctill in tha ro::n, ruko

.

i

; hirraelf availchlo,
;

MhGrGupon,,

j .

M O R T C M ''.. COLOMIG'

;

j ; rouwuoi the stand an a vitacca en hohnif of ..hc I,pplicant and,
,

having bacn provicuoly July cuarn upr.,n oath, wesc 0::amined'

and tactifi2d far % r es icilec>n:

1

MR. GHOU: The pc.atration through thu Detroit~'

(
]

River from ena Inho tc the nw:t appareat.ly results in no'

great ni::ing with thc sidec of tho rivar. I think uhat

the Coalition unnts to driva st, t.uk I am cura what ths'

,

Board vt.nts to know, is would ti.o het thct it r'cacn't mix

with tho sidcu of tha river hava E.ny oppreciabic offect
;

en that fac hr va cpoks a.cout befera, 9.e.t factor of 10 that
.

one might -
>

TE UITP200: I thich, Dr. Shon, that is

cxatly what I ucc referring to i.hn I si.i that there was not.
. ,

1
full participahlon in 6i.lutica of actorini injecter2 from theii

chore in the full wiat' of the lake or atroom.i .
:13. S20Mt I c.Eur.ad that iu what yea csant,

of
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{ TESTIMONY OF M. I. GOLDMAN
RELATING TO RADIOACTIVE WASTE MANAGEMENT

AT NUCLEAR POWER PLANTS
.

Discharges of radioactive materials from nuclear power plants have been gov-
erned by a number of different factors. These include fuel clad performance,
energy generation and load cycling, waste system design and component per-
formance, and plant systems leakages. With ideal fuel clad performance, fission
products are retained within the fuel clad boundary, and radioactivity in fluid
systems is confined to products of corrosion and activation. Energy generation
and power level will determine the quantities of radionuclides available for dis-

' charge, whether from fission or activation.

Load cycling or frequent changes in plant power level may place additional
stress on fuel integrity and, perhaps more importantly, result in additional

quantities of coolant requiring processing by cleanup or waste management

systems. Intermittent leakiges may also occur in systems containing radio-
active fluids. Such leakages may result in the transfer of radioactive materials

7
into areas or systems which do not normally contain radioactivity. Maintenance
and repair activities may also result in the creation of radioactive wastes fro.m

decontamination operations. Finally, the capabilities of waste systems and

their components to handle and process effectively, unanticipated volumes or
compositions of radioactive wastes, has also had a direct bearing on the quan-*

tities of radioactive materials released from nuclear plants.

To a considerable extent, these factors operate independently of each other,

i.e., leakage of fluid can occur without radioactivity being present due to fuel
clad defects, ett.. Therefore, the gross behavior of waste discharges from a

*

given nuclear power plant is the result of the effects of each of the factors
*

considered. These radioactivity release data are available for inspection in
documents published by AEC,0,2) HEW / EPA,0,4,5) and in reports filed by

utility companies operating nuclear power plants. These records for operating.

U. S. nuclear power plants have been examined and are summarized in Tables
1 through 4, and presented graphically in Figures 1 through 6.

(

,
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! Page Two*

1

'b
i. Table 1 and Figures 1 and 2 present the total annual discharge of radioactivity

!

(except tritium) in liquids for pressurized water (Figure 1) and boiling water
! (Figure 2) reactors. Examination of these data indicate a significant degree

i
~

of variation both between plants and between years for the same plant. Perhaps |

most noticeable in Figures 1 and 2 is the tendency for the discharges to rise over
the first few years of plant life before reaching a plateau (containing significant;

variability) . The rate of rise from initial startup appears to be most significantly |

affected by fuel clad performance, although other factors have also affected the

j discharges. !

I

j Table 2 and Figures 3 and 4 present data on annual discharges of tritium. The
amount of tritium released is primarily affected by the power level, type of re-i

i actor (PWR plants release significantly more tritium than BWR plants with the

j same fuel), and fuel cladding (stainless steel cladding permits the transfer of
tritium much more readily than does zirconium alloy cladding) . No " aging"

|
(,.

trend is apparent.
|

Table 3 and Figurcs 5 and 6 present gaseous waste quantities discharged an-
.

nually by nuclear plants. Again, there is a tendency over the first few years
of plant life for discharges to increase, followed by a leveling off of the quan-

; tities discharged. In'the BWR plants shown, this is directly related to fuel
; defects. In the PWR plants, the relationship is not as straightforward, since

gaseous releases are affected by steam-generator tube leaks and by leakages
! :nto containment buildings from the reactor coolant systems, as well as the

| presence of fuel clad defects.
1

.

| In the instances of defected fuel and steam generator (and other) leaks, both

!* are amenable to correction on a frequent basis. Partial refueling of a reactor
is carried out on an annual basis and defective elements can be replaced at
that time, or more frequently if defects are sufficiently severe in number or.

( magnitude. Thus, although a plant may " age", the major source of potential
radioactive releases is replaced on a regular basis. Similarly, leaks in steam

'

i
,

-
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: b. Page Threei
;

|~
I

generators are plugged during annual refueling outages (or more frequently,
j if necessary) . Additionally, in current plant designs, provisions are usually
1

made to treat this potential source of contaminated fluids prior to their dis-

charge from the plant.
l

Other differences between plants shown in the attached tables and figures can

! be related to differences in waste system designs and performance or overall

plant oiseration. Some plants use only filtration and ion exchange for liquid
,

; waste processing; others may use evaporators with varying degrees of effec-
: tiveness. Hold-up periods for PWR off-gas systems differ, and the quantities

!
released may reflect both this variation and the fraction of gases discharged

e

via other routes (i.e. , containment purges and secondary system leakages) .
!

Finally, releases may vary due to extended shutdown and maintenance activity.
In those instances, cleanup operations would increase radioactivity discharged'

)

)(. in liquids, while gaseous emissions would decline sharply.

;

Taken all together, there is no basis for expecting discharges to continually
increase as a plant ages, for the reasons described above. This is supportedi

f

by the reported releases from operating nuclear power plants several of.

which have been in operation for 12 years or more. In view of the further fact
that, even at the max' mum discharge levels experienced, doses were substan-

4

tially below regulatory limits, there are no grounds for concern based on

" aging" effects as expressed in Issue 6.

.

f
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TA3LE 1. TOTAL ANNUAL LIQUID WASTC D15C!tA11CCD
1

4

Cross Deta-Camma Exclusive of Trittum '.,

(c urie s)
racility

1959 1960 1961 19A2 1961 14f4 1965 1966 1967 1968 19f9 1970 1971 1972
Pressurtzed water reactors:
Shtpringport 0.083 0.21 0.129 0.09 0.19 0.53 0.14 0.06 0.07 0.08 0. . ots 0.07 -- --,

Yor.kee .008 .006 .003 .002 .029 .036 .055 .008 . .9 .034 0.0!! 0.C01
'

' '

Indian Point-1 .130 .164 13.0 26.3 43.7 28.0 34.6 26.1 7.8 81.3 --

San Or.otre .32 1.6 8. J 7.6 1,54 30.29
2 Conncticut Yankee .216 3.9 12.5 6.7 5.5 12.29 rRobrrt E. Ginna i .017 10 0.56 .37

iBot!!ng water reactors:
Drcs ien-1 .770 2.095 2.61 2.78 3.82 8.7 11.5 4.3 6.1 9.5 8.2 6.2 6.8

.

Big Rock Potnt .2 .63 6.22 2.80 6.12 10.1 7.9 11.81 4.7 3.5 1.09 illumboldt Bay .397 - .664 1.89 2.34 3.13 3.2 1.5 2.4 1.8 1.4 [Li Crosse 8.7 6.4 17.1 --
' Nine Mlle Point I ~

.9 28 32.2 34.56Oyster Creek .41 18.5 12.1 13.32

lhah temperature gas-cooled reactor: E*

Peach Bottom-1 .0017 .0004 .000185 .006 .007
i
t

(a) 1959-1970 data.from referen. 4 (5):
1971 data, from Reference (2); and
1972 data, from Reference (6).
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TABLE 2. TOTAL ANNUAL LIQUID TRITIUM DISCHARGES

}|
.;'
t
t Ltquid Trittum Discharge

:l

(curtes!II Factitty

'I ICI

| 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971(bl 1972
',

Pressurized water
'[ reactors:

Shtppingport 50.0 64.0 99.0 13.2 1.33 2.17 1,39 3.04 27.3 34.8 35.2 20.0 1.71 -- --

Yankee
- - - - 1,300 1.920 1. '.9 0 1,170 1,230 1,500 1.680 678+

125 <297 787 1.100 410 725 --

Indt n Point-1 - - - -

2,353 3.530 4.000 4.570 3.4784 -

San Onofre 221 1,740 5.100 7.400 5,830 5.893
Connecticut Yr..mes 1.26 110 154 198.11

,
Robert E. Gtnna

i
Botling water reactors:

- - - - - - - 2.9 6.0 $ 8.7 41.25
Dresden-1

- - - - - 34 28 54 10.3 10.35
-

Big Rock Point -

214 100 54 60 166 6.6 <$ <7 <7.5 N.M.*

IDIHumboldt Bay 25 20 91.4 --

La Crosse '

< 1(b) 20 12.4 27.82

|
Nine Mile Point 5.066 22 21.5 61.611
Oyster Creek'

.

High temperature gas-
cooled reactor:

Peach Bottom-1
- 1 40 <50 14

:
\

-

+

) (a) 1958-1970 data, from Reference (5):
(b) 1971 data, from Reference (2); and

}j (c) 1972 data, from Reference (6).
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I
1

TOTAL ANNUAL CAstOUS W/STE DISCittRGED(a)
r

I TABLE 3.
!

N atd,: and Activation Cases
(cutte s)

.
Tactitty

1959 1960 1961 1967 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972l !

1

-- -- *

0.014 0.029 0.103 0.012 0.351 0.0024 0.032 0.030 0.002 0.001 0.000075 0.000019Pressurtred water reactors:

.00096 21.7 7.4 .95 1.7 2.4 2.3 .68 4.14 17 12.8 33.0Shippingport

| Indian Pomt-1
- .0072 13.2 33.1 36.4 23.4 59.7 600 1,800 360 --

. Yankee
4.02 4.83 256 4.200 7,670 19.430

1 San Onofre - .021 3.74 190 700 3. 2.50 652

0 10,000 31,800 11.805
i Connecticut Yankee

Robert E. Ginna
,

34,800 284.000 71,600 521,000 610.000 736.000 260.000 240,000 862,300 910.000 753.000 877.000.

Boiling water reactors:

25.6 803 783 132,000 705.000 264,000 232.000 200.000 280,000 234.000 258.000 -Dresdca-1
..

Big Rock Point 716 5,9)$ 197,000 282.000 896.000 853,000 492.000 540.000 514,000 430.000
480 950 530 --

|ilumboldt Bay' *

la Crosse 55 9,500 253.240 683.119 )

Nine Mile Point 7,000 110,000 516,000 866,284,,

Oyster Creek
r

liigh temperature gas-cooled reactor: .00126 7.76 109 71.5 5.7 122

i Peach Bottom-1
'
.

i
|

(a) 1959-1970 data, from Reference (5):
1971 data, from Reference (2); and

.

1972 data, from Reference (6).
i
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[ TECHNICAL QUALIFICATIONS-

j MORTON I. GOLDMAN

{ SENIOR VICE PRESIDENT
ENVIRONMENTAL SYSTEMS GROUP,

j NUS CORPORATION,

1

i
- My name is Morton I. Goldman. My address is 4 Research

Place, Rockville, Maryland 20850. I am Senior Vice President, Environ-

] mental Systems Group, NUS Corporation, and have served in this capacity
1

since February 1973. .I am responsible for all site evaluations, safety
:

analyses, waste management system design and environmental programs
:

conducted by this Group. This has included the evaluation of site and

environmental safety factors for a number of nuclear and fossil-fueled

plants in this country and abroad including the following nuclear plants:

Trino Vercellese (ENEL, Italy), San Onofre (SCE), Malibu (LADWP), H. B.

Robinso'n and Brunswick (CP&L), Point Beach (Wisconsin-Michigan Power

| Company), Surry and North Anna (VEPCo), Three Mile Island (I'etropolitan
;(

) Edison), Crystal River (Florida Power Corporation), Pathfinder, Monticello
i

Prairie Island and Tyrone (NSP), Burlington, Salem and Newbold Island
i

(PSE&G-N.J.), Dresden, Quad Cities and Zion (Commonwealth Edison),

Kewaunee (WPSCo), Calvert Cliffs (BG&E), Diablo Canyon (PG&E), Beaver

j Valley (Duquesne Light Company), Rancho Seco (SMUD), Trojan (PGE), Duanc

Arnold Energy Center (Iowa Electric Light & Power Co.), Davis-Besse -
,

(Toledo Edison Co.), Perry (Cleveland Electric Illuminating), Greenwood

Energy Center and Fermi (Detroit Edison Company), Bell (NYSERG) and
' Big Rock, Palisades and Midland (CPCo) .

I was graduated from the New York University in 1948 with the
~

degree of Bachelor of Science in Civil Engineering. In 1950, I received a Master
s'

of Science degree in Sanitary Engineering; in 1958, a Master of Science degree
i

l - in Nuclear Engineering; and in 1900, a Doctor of Science degree, all from
C

the Massachusetts Institute of Technology. - -|
-

. . . .
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.

From 1948 to 1949, I was a Research and Teaching Assistant
k* at the Sanitary Engineering Research Laboratory, Now York University,

conducting research on water coagulation and assisting in teaching

sanitary chemistry and sanitary biology laboratory courses.

From'I949 to'1950,'I was a Rosearch Assistant at the

Radioactivity Research Laboratory, Sanitary Engineering Department at

Massachusetts Institute of Technology, conducting original research on
'

removal of radionuclides from water by standard water treatment techniques.

From 1950 to 1961, I was a' Commissioned Officer with the

United States Public ' Health Service, Division of Radiological Health.

I was first assigned to the Radiological Health Training Section from 1950

to 1954 as the engineer staff member lecturing on appropriate aspects of

radiological safety and waste disposal.

From 1954 to 1956, I was on loan to the Oak Ridge National

Laboratory as Chief of Soils and Engineering Section, Waste Disposal

Research Activities. In this position I conducted and supervised research

on disposal of radioactive wastes at Oak Ridge National Labcratory.

From 1956 to 1959, I was assigned to Massachusetts
'

Institute of Technology as Project Leader for the Radioactive Waste Dis-

posal Project of the Sanitary Engineerin'g Department and in training in

the Nuclear. Engineering Department. In the former capacity, I initiated

and supervised research on novel methods.of disposal of high activity

,

fission product waste materials. In addition, I servcci on the MIT Reactor

- Safeguards Committee as its secretary.

From 1959 to 1961, I was designated as Nuclear Installation
.

Consultant with the Division of Radiological Health in Washington, D.C.

* r-
.\

..

m
_ _ _
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In this capacity I provided technical consultation and assistance to*

} State Health Agencies and other Federal Agencies on health and safety i

b problems associated with nuclear installations. As part of my responsi- !

bility, I served as the evaluator responsible for the following nuclear

plants: Yankee, Elk River, Indian Point, Carolina-Virginia, Hallam,

Pathfinder, Peach Bottom and Humboldt Bay.

Since 1961, I have been with'NUS Corporation and active

in all of the environmental safety activities described earlier. In February

1966, I was elected Vice President and General Manager of the Environmental

Safeguards Division, and in February 1973, elected to my present position

which includes responsibility for both my former Division and the Cyrus i

Wm. Rice Division, The latter Division carries out water and waste water

( research, design and ecological studies.'

I am the author and co-author of a number of papers on

radiation and public health, nuclear safety and radioactive waste management.

I am a member of the American Society of Civil Engineers,
1

the American Association for the Advancement of Science, the American
,

Nuclear Society and the Air Pollution Control Association. I am a Licensed

Professional Engineer in the States of New York, Maryland and the District

of Columbia, and a Diplomate of the American Academy of Environmental

Engineering in Radiation Hygiane and Hazard Control. I am also a member
,

~ of Committee N18 " Nuclear Design Criteria" of the American National Standards

Institute. In 1968, I served as the U.S. representative to, and chairman of,.

an expert panel on waste management practice at nuclear power plants at

the International Atomic Energy Agency in Vienna.
.

.''
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O And for the Dig Rock Voint IJnit? |
Imi'l i

' A ror Dig Rnch Point the vclues for 1869 and 1970,

which ara thu two yecra follouing thcao she has included, go

.

down to 5.5 percrnt and 3.1 parcent.
,

O Thank you.
,

,

In any event, are those percoats of linihs a valid

busia for ccmparison frca yrscr to year of releaces frcm thesc ;

>

rauctorn?

T Hot in my judgrmat in tonen of locking at relencas

becance the baais, as L'.dicated by the table to which che

referred, changen from year to year in c nudoer of thesa

canca. That in, in one year the c';propricho 1.tnit may he one

nunorical value. In another year it uny ba another nuraerical

,

value. So that the ycreentage of limit ia reclly a

porcentage of a constantly unifting nunber. It makes it very

difficult, than, to ccx;are thcae.

Q For the record, Dr. Co2dman, in paragraph 5 of Mrs.

Stchbinu' affidavit, reforric.g to Oable Iio. 4 in Addendum

No. 1 of the report on radioactivo cante diccharges, does

this docucent to which I juch referred proacnt tiia actual

I
releace infcreation for these tuo reactoro?

'

.

A Yes, it doca.

Q ?. hat does that 6cta shev?<

.% Nell, the data is shown for thosa years in tne

testircony that I prepared end cubmitt;d for thin hearing.

t

-

_ _ . _ _ _ , . . _ . , , _ - - _ ,
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MR. S I L E s1G : At thic point, I s:ould liho to ash
,

. .. ..:,m u.
Mr. Lowell Roc also to take the uitness chair for com

'

supplc*:tental quoations, again addrecced to rutttern raised
-

r

in the Intervencr'a rc2 ponce to our motion for cunnary

](. disposition.

! UhC YOiQcn ,

IMULL 202
-

h

wcc recalled cc c witnosc on behetlf of the Applicant, and,4

i having bcon p::cviously duly t:vorn, trac encmined and testified

furtfpr as follous:.

I1

l
' DIRMOT DGliIMMf1GN

,

IP.. SIL2*JRC: In the Inter 7enor's respon:5a to, .

! '

sunnary disposition notica, Hra. Stebbinc in har affidsvit
,-,

( indica':cd th42 corrocion of vcivr pachinJc, honrings, and4

,

)

! fittings vculd Icad to incrcaces in the raleccas of
.

radir, tion. Would you e:: pact that cerroaicn in rocctor cystems
-

.

would oconr which coul''. rr:ault in incronced relecccc7

UITIG'is' r/73: No.

Im. SILERG: Unat in the .bnais for your concle-
,

-

4

j Gion .'4
,

'

WI~."TSS RC.'? : 3ccanse tbc solectien of natorial.

! in all the nue.1 car cystcra containing radicactiva fluid has

'

bonn made te ccorts th&t there ia a mini:r.wa of correcion

potential. an an entir.ple the materf.al for the tanks,r

( prezctra vcancis, piping, and valves ic stainlaac steal or is
_

:
1
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Smil thoce he subject to corrocion? i

WITHSSS r.0F: Eenrings are gan:nrally not located
,

-~'

uithin and are not a part of the precoure-retaining cystem and
.

as such are not cuhject to corrosive -- to ec= osion cenditioris.

(, MR. GILDERO: In the ovant thab corresion of bear-
,

'

ings teers to occur and that thic corrosion resultad
,

.

in lenks, vculd theco leaks ho datcotable and hou 1culd they

ba detected?

UITN2SS DOS: They would be detactchla by the same
.

1

mothoda previously dcocribed. >

i

Mn. SILDEnG: In her affidavit, Mrs. Stebbinc

also :mmtiened the possibility of ccr:ccien of fittinga,

t'r"ld you c:c:cct corroaion of thace to o,ccur
-

,

(. and if not, why not?
,

WITHESS RCE: No, b causa the fittings in the

fluid, piping systen cro the same caterir.1 as tha pipe syshc=

themsolvoa, tahich are correcion-reeictant.
.

MR. SILM!RG: Dut even in the event that corrosion

of fittings vara to occur and that thic corrosion vould

c uno leaks, vould thcoa locks he detachnble and by what
.

rethods ticul5 they ba datected?.

.

HITNESS 110E: ' loa, by tha nanc =sthode provicualy

.

described.-

I'J.. SIL3ORG: Are thora any valvoa, bearings,
,

! (.. c fith'.ngs which could lcnk that cuc inacccccihlo to
!

_.
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!

21 CHIsIRMA!J FAT.I'.33 IDES : May we prc.: Ecd, please?'

i i
'

arl Tho parties ars continuing en the stipulctica. thwc we spcks

i .

cbaut .urld or co wa are going to giva them additicucl tima. ;

! -
.

j- lict much tima would you nacd? ,

MR. CD.nMGP7: 'Ohrcn ainutsa cuc..ht to be en0 ugh(-
t

to decido this,

i

CHAI*{G.:1 7ARICZIDES : Mc vil2. grant an addit!cnal'

,

five minutco of racces.

(Raccue.)'

CliAIRMAN FA?J1.uIDES : Plona ee.na to order.''

Mc cro vary p.'.ercad thct the parti.ac usre ablo'

to reach an understanding with raspset to the proccdure*

on th: chipulction ar.d I think we a te very close to'

i

having a chipulatica. Hcvever, it hrsn't been ccmplated ,

and the Eaard has given the partics tha opportunity of'

i

; submitting the stipulatica during the ucck of August 6.'

In addition, wo e:: poet, c2 we cnid ac.rlicr, to receive the

robuttal of Dr. 2Tarnglass cr.d you uny give the.t to us on'
-

August 6.

; MR. BARON: Fint,'
4

'. CH?skT4!AM FARMAKIDES: If you can't send it in the
-

interin, you may bri.ng it on Augus : 5 cnd give it to the'

.

'_ par tien .

' Mn, c!L').D:G?P: There wora a numbcr of ginited

ap.mmrancen, whilo va are on the subje.cL . I thick vou,

y .

i .

i

*
e

.., , -- . _ _ . - _.--._y . . - _ _ _ . . _ ,
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i CHAIM1AN FAM1AEIDES : Dr. Davios?' ' ~

.,

f DR. DINIES: Dr. Goldran", lookad at the overall

i
9 trund of all the reactors that he was censidsring. There.

cuc: cod to Le erarrolco thnt do not cgres with thic c:verall
, -

-

4 (' trend in tho data that he hrJ o.recented.
..

- .

'

8

;
1

i CHAIR W3 FAMl' IDES: Dcte +.his testinony relate'
,i,

,t
^j to the --- tne motion for cu:rr.nry dispcaiticn of the Applicant

t
,

v:.a grrated oncept c.c ta thoso fceta that were controverted,

i Now, coes your cro2c 90 to thecc fcctc, thG controvortGd .

: t

fact;e? I
,

4 i
*

'I DR. DAVIr.S : fe.y I hevo a clarification on whct
,

.

:)
t the. controecrted factc waro?'

.

t
*;

(Diccucion off the record.) f
'

CHAITdWi FAPJMKIDES: Do you have it hofore you, I'
' '

air?'

.

MR. BARGN: No. Giv2 =c c r3ference,
i :

.

CHAITdWI FAR'-N IDES It la in the tranceript,*

4

(Discunsion off tha roccril.)
.

! DR. D?. VIES: Thora are twa epOcific cxemplea that
4
i t

i
, do not senti to ac_ree with fact 2 in Issua 5 as crocosed_ ,,

1

by the applicent in his c.urr.nry :cetion for dispositi.cn.'*

4

4

CHAIP3WI PAPJGKIDE'3 : A".6 you uculd tend to -.

9

! DR.DhVI.ES : To cite thc:n a'3 onanples i:o indiente
,1

,

,

in rea' y caces , but not
*

the.t paracpc the fact may appi/ a

b nacancarf to all cano.
'

1
,

,

e

.

*
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DR. DEII2S: P.cu do you e:cplain it?,

1 mil
WITNES3 GOT,DSCI: I think in both of those plants,

t,

over thosa yrra Sho plants had difficulty with cteam
.

Jonerator tubo lech 3 which resulted in a substantic.1 increase
.

| (, in thodiccharge of gesccuc vante via the secondcry syste a thrcugh

the turbins ccndansar air ejector vai.ve gaceous dischargos-

. .m
were larger than they had been. Dir-ing thAc tine period they

.

' generated lesc olactricity becauro they emrc chut down for

repair. Ac c result, the ccr2iuntir.n of the highor release

- and the lover energy gonarction reculted in a substantially

bhigher dische: go pcr unit of pm.mr produced as thic report

indicateu. Thona repairs, hcuover, I think ucre c ade and if

you refer tc the figuras attached to 12y testi.acny, they.

'iill indiente that '.a later yearc tha gasecus discharges --

I h:3 hetter make sure of that ~- fer Connecticut Ycnkce

cana dean wi'utantially butrcan 1971 cad 1972. 2hoce
' for Gan Onofree centinucG up.

I ca not ntsarc cf tha data for 1973 for that olant
.~, a .c. s. ,.

. . .

DR. DAVII'S : Sha datn referred to in your Figure 5

for clarifiention pr.rpenen io not di::chas por unit gewer,.

but dischargos?
<

.
n- c.,.m. w,c. _. ca.;.w~.e y. . <; h Ma . ' ,', - .h. ' *v. . .~r. '.-.l. e. tha- u >La.1

e
'-. w .,- . .

nt:ber cf curien. %e gacecun dicchargou par unit of scsar

have 20 biologietl effcotivanoa.s ca their own. It ic tho
<

, (

.

--. _ - ,., _, , , _ .
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cinco it is a dischcrge it is that it is portinent to the
3ma,.1

haccrd that will be precented, the cuection thnt Dr. Davios
_

f

t

uanted answered wac cizply uhy you had used Siccharge per
.

unit power and I will ash unc it indeed to chow something
.

olso. I think Mr. Charnoff ur.: trying to explain this, cc,

a mattar of fact, uerin't you?
.,

F 2 . C I?Id1 N O 7 7 : Yes. The statement o.f fact 10

prc?arad by the attornay, sir, haced upou tha cffidavit.

It seeuc to me that since tro prepared tha otatement of ,

fact that if you would liite to e:camine uc en that, I think

that would b3 reasonabic.
,

CHAI3i7ddi 2?CO.XIDES: Uc are asking for Dr.

Goldman's opinion en it.
_

WICi!ESS GGLDIM.N: I thinh the figure that I
f

presento$. with my affidavit wac c figure than fram this

came document to ehich va havo haca referring and the

dischargcc shm m are. the total dischargoc shown, but they

; are shova on the same graph c.s the total c.7.ectric

i generation in thr.t year. It 12 not a dischargo por unit

..

energy generatica ac such that thoce graphs represent,

n3.though the two parenstarc involved re identified on Bho.

sane graph, z.lthot.gh ccpcrately. The point thct I was

* tct empting to maka in the affidavit that I felt could bo

made art nuccinctly ann withcut benefit of the :acterial
,

2

- attached to r.y toutimon"" , t'hich was fr:-:nkly nc.t availablo(,

. _ - . - - - _ . .
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23 Roloccca h.va : tendsn y te rice during

arl the firct fm yccrs cnd dsn to excillate around tehnt I-

.(: o
:

9 called in my techi~eny .' quasi-cotilibrium value. They rice
.

h cver a narrow rango and den't continue. to riuc over tao life
i

(* !,. of the plant. In leching furt.hcr at thic, at abcut 2:00 .

5:

I, c' clock thic morning I examinod 6i.ta thct wea used cc a

basis for ray testimony in thic name cort of grcphic reprecenta-.'

C

t

ja tien to ens if the cd.dihior. of ner pir_nts, si otanticlly cinco

I

!' 1970 had chcnc.osd this trend in en"t uny en chm'a in thoso
? .

i I

figurses cttached to my c.ffide.vit. And in fact, it dose act.

.

.

appos to do r.o. Tha total cf gas: acus release cud i-

:

'

licuid release parallcla the energf gensridaion both fro:n'

the older plants and from the newer cnos ac well. The-

;

t -

| (' totnis, cf ceurco, aro very much larger. The cnergy
;
4

i

gonorated by nr> plantc is very much greater than tho older
.

ones and thre ctr.arnt of ucate rcienced frca tr.o rarer

.nients has tended co far to he verv. much 9 router dun cho

older onec. But thO twc curvas ctill osnn to Ita

relatively parallel to Gach CthGr.
I

Ci!AIRMMI PAFlGRIDES: Thank you, sir,

Mr. B:.ron?s .

MM. BAE0N: chink now vo can nddro.se ourceivo.3
.

to that nacond saatenc-a c2 item 3, which vce the o'..ha.r cna

permitted for crosc-e::arinct. ion.

( MR. SIIliERO : Tho.:n quastionn would ou cdd:..uned

,

d

* -- r.--. , , - -r-r -.-- .-, ,e, -- ..,n- -- .n - - - - - ,n. - ----..n- ,-v.
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'Wheroupon,

-

2 nil
-

gua3 L. gnoeson, Ja.

.(
uas recalled ao c witnnas on bahalf of the Regulatory

StnZf, and, having: 'nu r.ravinesly duly s e rn, t.nc c::nmincd
*

.

and testified further na follous:,

. +

|cnr. DIPJCT Er'd4IU?.TIOt! :

,

-
,

- BY MR. DAVIfi:

O Mr. Thonacon, have ycc aided in the prop "ation

D"" Tin <. &?.Q.)02 a Goconant a t" led, "%ge :. :.r ? .1 T * ~'- ~~ ~--' .::
g - -

y: M y;..,::-i m ,e w h.-~" :: . , ;. ._3;; . , n c ge,y3 g.

CAL C4 J''

B& a Hs::Acer 1 wer Statiop4%_, 5"? '

A YO3.

O Are the centsnto of th:.t dom acnt ente and
,

'( corract to the bent of your kn wledge? i

A Yes.

MR. DTNIS: I nov wculd nc'7c, Mr. Chairnan,

that this decurient, copies of which have been furniched

ths 12 card and the othar partiec, he inecrporated into the

racord as if read.
.

CFJ.IPJ11UI PARMREIDE:1: ?.ny objection to introduc-

ing chia doculaont into evidenco?
.

MR. SII?.22G: No c'.ajection, Ifr. Cheiracn.

M R . E.V.CG:: Uc..

\
. CIO.IPMai F?CiAECES: It trill ha roccived into

j (. . . avidence and pleccd in the transcript us if raad.
;

| (The duenzent follcr:3.:.

. - . -. . _ _ .- .
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SUPPLDIENTAL TESTU 0NY
. .

*

TO TNAL ENVIROSliENTAL STATDIENT ;,

related to construction of
^

DAVIS-BESSE NUCLEAR POUER STATIONr
! TOLEDO EDISON CO:!PA'.T and .

*
t CLEVELAND ELECTRIC ILLU111NATING CO:IPANT
'

' '

Docket No. 50-346
; .

' Issue 6 *

4

Our evaluation of the radioactive waste systems in a nuclear power
,

.
.

'

pla~nt is based on a model that is consistent for a generic type plant.
\.

..

'

j The codel utilizes data developed from a review of available informa-
. !
' '

; tion from operating nuclear power plants.
.
i

Our analysis of the radioactive waste systems assumed the f allowing-
,

i
Icakt. and sources:,, ,

Prim ry tc Scccadary 1cak in secam generator 20 r>Pd
i

: Prinary leak to Auxiliary Building 20 gpd
I

'

Prinary leak to Containment Building 40 gpd r

|

i Sample drains 35 gpd
.

'

.| TOTAL 115 gpd '

.. .

4.

The liquid source term actually calculated using these flow rates ;,,y/.
'

was 0.15 Ci/yr. To compensate for equipacnt downtine, expected
'

operational occurrences, and equip =cnt degradation over the 40 year
'

. :
life of the plant, this source tern was normalized to 5 Ci/yr. This

.

value is approximately 33 times greater than the calculated value and
'

,i .
-%
'-

| 1s cquivalent to a value calculated using a total leakage ficw of
, .

3333 gpd rather than 13 5 gpd.
.

!
-

.

f. -

.

_ _ - - _ _ , _ ~ _. - + - - - - - , , + .
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*[ The following total primary system lenhage rates have been measured
"

in operating pressurized water reactor plants:. ,

aq -

i;
. *

-

e. Facility Leakage god.

._e .' l
' ~-

.

{ Point Beach 461
~

-

.

.

Haddam Neck 288-

*;
i Yankee Rowe 145

M San Onofre 433-

,; The leakage flow of 3833 gpd that corresponds to our norcalized

ci liquid source term of 5 Ci/yr as reported in Table 3.4 cf the Final'

' ' Environ ental Statement is from 8 to 26 times grecter than the leak.,

rates reported for the plants listed in the above Table. Thuc, a,

,

/. . . .. .

suustar.cw margin over measured leakage ratcc 10 cvailable to com-'d

-, y,

pencate for equips.r.r .6 .#,dation, cperecien 1 up3c 3, etc,5,, ,

_d

While operational occurrences and equipnent degradation may be.

r-
:.

expected to occur during the life of a plant, the effects of these

are expected to be minimized through normal maintenance procedures.,

.

- Such procedures adjust, repair, oi replace equipment as necessary
I

; to maintain the efficient operation of the systems in the plant.
!
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