
Dookst Nos. 40-275
and 50-323

Mr. Kenneth R. Jones, Executive Officer
California Regional Water Quality

Control Board - Central Coast Region
1122 Laurel Lane
San Luis Obispo, California 93401

Dear Mr. Jones:

Thank you for providing the Nuclear Regulatory Commission (NRC) with copies
of the Xational Pollutant Discharge Elimination System (NPDES) pernd.t for the
Diablo Canyon Plant adopted by the California Regional Water Quality Control
Board on April 9, 1976. By means of telephone conversations, the NRC

staff has made your office aware of our concerns regarding the discharge
af chlorine and heated water. This letter confirms telephone conversations
which Messers H. Ross, J. Gill, T. Cain, and R. Samworth held with you
and other members of the Control Board during January, Febxuary, and
March of 1976.

As you know, the Commission (then the AEC) published its findings of
expected environmental impacts in a Final Environmental Statement (FES)
for Diablo Canyon in May, 1973. He have updated this review as part of
our Operating License review.and in preparation for establishing the
Technical Specifications under which the plant. will operate.

He have assessed the impacts that discharge ~ster 19'F warmer than the
intake water (AT of 19'F) would have on the aquatic biota in Diablo
Cove. However, the methods'nd models available have not served to
define the thermal plume. as accurately as we would lilce and relatively
little is known about the tolerance of most of the Cove's biota to heated
water. On balance, however~ our best assessment indicates that the
biological impacts of a AT of 19'F are acceptable He understand that
the .nominal AT of 19 F would be exceeded only when the cooling system
cannot be operated at the design level,,appxo3dmately 10 percent of the
operating time.

I

In its proposed Environmental Technical Specifications dated June l3,
1975, Pacific Gas and Electric .(PGSE) submitted the same thermal discharge
limitations (4T of 22 F) as appear in the NPDES Permit. He responded
to PG&E that additional thermal and biological information will be
required to )ustify a AT higher than 19 F since all of our evaluations

OFFICE|9

SURNAMEtk

DATE+

'orm AECQ18 (Rov. 9.53) AECM 0240 *U.s, COVCRNIICNT PIIINTINO orrlogt lors 999 299



3

~ '.

~ 7„ I

'Ihy) 1)' p O

1 4,

PI'PP
I

I

) F

e'

I
P

11
t

I 3 .Ief ,I

r VP ~

I'

f

.r

ky

1 r
P I

Vr-.e ~ =I

'

~
',I II,

I

f I
h

1
1

1

I

1
'

'
1

Vr) r ~ . , ~ I ~ 1

Pm 'I f) ~,,
'

3

n

P

I 1

'1
y ~ )

P

h
1, ii

V

~ I ~—

1y,l et

I~

V
*I 1

h,r
y

7

I
I

I ~

1

r
~ Ph),n ~ 1

~



Kenneth R. Jones
MAY 18 1976

are based "on this increment. We. will assess the expected impacts of
the higher AT based on the new data to be supplied by PG&E and on
information gathered through a surveillance program during the early
period of operation.

We have no problem with the limit of total residual chlorine in the HPDES
permit because it is the same as recommended in our PES. Enclosed is a
portion of one of our recent environmental statements showing our assess-
ment of the potential danger of chlorine to marine life. Some of these
data indicate that chlorine can be toxic in very low concentrations;
however, the setting of very low limits must be tempered by the state-
of-the art for measuring and dispersing such small amounts.

Thank you for the courtesy which you and your staff extended to the MRC
staff during our review of the Diablo Canyon Plant Your cooperation is
in the spirit of the Memorandum of Understanding recently signed by EPA
and NRC. We will advise you when PG&E submits its next draft of the
Environmental Technical Specifications revised in response to our comments
on the first draft. We invite .your participation in the review and
preparation of-the final specifications.

Sincerely,

Onginal signed by
George W. KA!ghbm

G. W Knighton, Chief
Environmental Prospects Branch 1
Division of Site Safety and

Environmental Analysis .

Enclosure:
As stated

cc: See next page
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Kenneth R. Jones Me'8 >976

Cce

Hr. John C. Morrissey
Vice President and General Counsel
Pacific Gas and Electric Company
77 Beale Street
San francisco, California 94106

Philip A. Crane, Jr., Esq.
Pacific Gas and Electric Comapny
77 Beale Street
San Francisco, California 94106

Andrew J. Skaff, Esq.
California Public Utilities

Commission
,350 McAllister Street
San Francisco, California, 94102

Mr. Frederick Eissler, President
Scenic Shoreline Preservation

Conference, Xnc.
4623 More Hesa Drive
Santa Barbara, California 93105

DXSTRXBUTION:
Qdckets (ENVIRON)
"TIC-OR"
NRC-PDR

'ocal-PDR ('3)
J. Gill
G. Knighton
William Ross
Tom Cain
Robert Samworth
Dow Davis, ELD
Myron Fliegel
Dennis Allison, DPM
ACRS (16)
V. Moore
W. HCDonaldt HIPC
XaE (3)
H. Denton
M. Slaterr
EP-l, Reading
DSE Reading
NRR Reading

Mrs. Elizabeth E. Apfelberg
1415 Cazadero
San Luis Obispo, California 94301

Ms. Sandra A. Silver
5055 Radford Avenue
North Hollywood, California 91607

Mr Gordon Silver
5055 Radford Avenue
North Hollywood, California 91607

Hr. John Forster
985 Palm Street

. San Luis Obispo, California 93401

Hr. >U.lliam P. Cornwell
P.O. Box 453
Horro Bay, California 93442

Hr. W J. Lindblad, Project Engineer
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Enclosure 1

Section from the Draft Environmental Statement (HRC)
for the Atlantic Generating Station

~ ~

5.3.4 Chemi cal di scharees

5.3.4.l Sodium h ~ochlorite

Sodium hypochlorite will be produced for use as an antifouling agent a described in Sect. 3.7.l.
These terms are used in connection with the following discussion on chlorination:.

1. Free residual (available) chlorine —the portion of the reactive chlorine injected into
eater that remains as molecular chlorine, hypochlorous acid (I!OC1), or hypochlorite ior,
(OCl-) after the chlorine demand has been satisfied.

2. Combined residual chlerine —the portion of the chlorine that remains combined with a-nenia
or nitrogenous compounds after the chlorine demand has been satisfied (chloroamines).

3, Total residual chlorine —free residual chlorine plus combined residual chlorine.

4. Chlorine demand —the difference between the amount of chlorine injected into the vIater
and the total residual 'chlorine remaining at the end of a specified period.





I

v l
5-57 .!

The number of chemical species produced and their concentrations vary wit~the amount of chlorine
applied, temperature, time of contact, and chemical content of the water.~~~

The applicart has proposed to chlorinate continuously and to limit the total residual chlorine
concentration to 0.1 ppm at the station discharge (ER, Suppl. 8, p. 134). The cooling water
discharge will be renitored continpously for total re:idual chlorine by the amperometric method.

The equipment used for monitoring chlorine concentration incorporates an automated control
mechanism that can reduce the rate of addition of sodium hypochlorite when a preselectee concen-
tration of chlorine is exceeded.

' Th'e"presence of total residual chlorine in the discharge must be linited to 2 hr/day, in view of
the fact that the Environmental Protection, Agency Guidelines state, "I(either free available
chlorine nor total residual chlorine may be discharged from any unit for more than two hours in
any one day and not more than one unit in any plant may discharge free available or total residual
chlorine at any one time unless the utility can demonstrate ... that the units cannot operate
at or'elow this level of chlorination" (Sect. 423.13) ~ ~ ~ .'%C a ~ ~ ~ ~ ~

These guidelines allow chlorination to'be performed so that free available chlorine is discharged
it1 the cooling water at a maximum concentration of 0.5 mg/liter and an average concentration of

"'~)''-'"-:K2 rjg/liter (based on monthly averages.and measured amperometrically) for a total, period not.
">"«''a<I O'ex'ce'edihg 2 hr/day. tIO limits are pla'ced on tile:amount of chlorine that can be discharged as .:.',

combined residual chlorine during this 2-hr period. ~ I I. ~ I. ~

That compliance with EPA Guidelines will be achieved does not fix the amount of toxic chlorine
~"':.i<I"'I<Mcompo'upds .that will be discharged.. This arises from the fact that the chlorine demand fluctuates

@ah" tijm. Thus, the total amount of cnlorine to be added is not predictable. Even if the eon-'I;," , i centration of free residual chlorine is maintained at 0.2 mg/liter for 2 hr/day, the corcentr tion„':.', of'combined 'residual cnlorine will vary with'erand and the amount of chlorine added (co;.:binec
'Ts ~".': <'residual"= total chlorine ad<!Od - [chlorine demand < free residual] ). This makes predicticn of.

effects due to chlorine difficult, in that the indirect chlorine impact may to a large extent be''" '"'"'"".'ca'used 'be the combined residual chlorine (chlorinated hydrocarbons and chloroamines), part of
the "unknown" in this case.

lf'1 y ~ (i J~ L ~ ~

~ I<«ran'TOk'icky'o marine biota influenced by:the.co<Tling water discharge will, in general, not he
~ '~ ~ attributable to the products resulting from the chlorine d mand, but rather to the residual
"-""">-" Eov'chlorine (free and/or combineo). Figure 5.19,suomarizes Cata from numerous sources co<.cerning

'the toxicity of chlorine to marine life. In this figure the data points are not differertiated
-"" ~ '- with<respect to types of residual chlorine measured. Drungs concluded, however, that in most

cases the concentration of. total residual chlorine (without regard to type) is a satisfactory""""""""'cri't'eri'on to define acute'oxicity.(oat A measure of free available chlorine only does not take
account. of the presence of combined residual chlorine (e.g., as chloroamines), wnich is also

~ '"." I "T« i<I<';<<~toxic~'a criterion based exclusively on concentration of free available chlorine is not., therefore,
a satisfactory safeguard with regard to the to'xicity to marine biota.

~~~i~t i-+
o'$ 57

FF

<OO

:R

0
I'~<o<

~ I I IN

""Oca
L,I".

I ~

I <

I ~ ~

CHRONIC TOXICITY THRESBOLO

I (g!

<O~
~ o' IO<

EXPOSURE TIME bnjsl

Fig. 5.19. Sunmary of data on toxicity of chlorire to marine life. See foll'owing key for
identification of data points. Source: Seabrook FES (1974).
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Key to Fig. 5.19

t

Pvsint
Stdentific

Species name

Common

Chlorine
concentration

(mg/liter)
Time Kfkct

I
Footnot«

Chiocophyts
ll t "''unaliclla Icrtiolecta

~ 3$ , Chbmydomonas sp.

'

Plants

e- ~ O.ll
1$

E

24 hr
S-10 min

50%stoppouwh . u
Time bgin gcowth c

effect recovcrcd
fn9 days

Chtysophyta
Bscitbriophycac

" 19' Skcletonema eostatum
36 'kcletoctema costatum

'.'3't' 'yclotelianana
~24 '' -' Chactocerosdccipiens

".'; - 2$ ~ " 'habssiosira nordensholkii
26 1hslasslosira rotula.'1 Astbrionclta japonica
28 Chsetoeeros didymum

;",„'29- " "'ctonula confesvacea
30 ' Asterionclla japonica

, 31 'yclotclla nsos
~ 32 Skelctoncma costatum
2" $ 3 I "' Dctonub eonfervscea ~

1

I Chryso phycea e

20 Rhodomonas bsltica

I 22 Monochrysis lutheri
Phscophyta

lbcrocystis pyrifeca

5
utnt'so~'

gbnt kelp $ -10

vtcr t,~ te ) ~ ~

I

$-10

OA)9$
~ ~ ~ 'e OA 0.6$

'I

IS-2S

0.33
0.25
0.125

.....0.2
e

0
O.l I ~

02

14 hr
S min

5 min
24 hr
24 hr
24 hr,
24 llr
24 hr
14 hr
24 hr
16 sec

410 scc
14$ sec

5000 scc

24 br
24 br

2 days

S-1 days

$ 0%stop powth
Adverse effect on

gsowth .
Death
5(N stop growth
50% stop growth
$0%stop powth
50%stop gsowth
$0% stop grouch
SO%stop powth
50%stop powth
50% stop growth
50% stop growth
50% stop growth
50% stop gsowth

50%stop powth
$0%stop growth

10-1 S%
photosynthesis
reduction

SO- s0%
photosynthesis
reduction

sr

1

,.I„
.IatAe

I

~ n ~

t
t }tt ~

4t

37

Crddsrb
Bhnab fcanciscana

Mollusa
IfytBus cdulb

Crassostria vlrginica

Ostrca eoulis brvac

Ilydrokl
Sca anemone

'{ussei

Oyster

'ysta

4S
IAl

IA)

2S
10.0
0.0$
IA)

OS

3 br
1$ days

None
Hone

IS days
5 days
S days

I

100% mortality
100% moctaiity
100% mortality
Punt ping reduced
No pumping

After 2 min stop swimming

d
c

c
c
eIf
g

IA) After 2 mht stop swimming

Stop swimming immediatdy

Stop stshnming immedb tcly

Arthropoda
Cotophium sp.

14 Mclita nltida

1$ . Cammirus tlgrinus

Acartb tonsa

IOA)

Amphlpod

Amphipod

Cope pod I
2S
$ .0

10.0

Tube dwelling amphlpod 2S 410 min

410 snin

410 min

60 min
S min
OS min
OS min

0 snortality afta
. 24hc
0 mortality after

24 hr
0 mortality after

24
hr'0%

mortality.
. Somedcathsafter

5 min
2$ % mortality after

96 hr
11% mortality
37 S% mortality
10% ntoctattty
32% mortality

h
h I
h

I
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'Point
Scientific

IKey to Fig. 5.19 {contintied)

SpaÃes name c Chlorine
concentation Time

Common (mg/liter)
Effect Footnote

t

II ';Aartb tonsa

~ ~

Pscudodbptomus coronidac

I

~ .8

Tunicata
Botryllus sp.

Pisces

Pscudupleuconectes
~ merlcanvs

Jd.IJO,

Pseudoplcuroncct«s
amecicanus eggs

Plcuronectcs pbtetsa bcvae
Plcutonectcs pbtessa brvae
Plcuroncctes pbtessa eggs

'51' ~ ic ~ ih v
Eutytemora a(finis

Elmlnius modestus
I 'l I, Dabnus Improvisus

l"-i8- '

Crangon scptemspfnosus btvae

~ /
~f)3, r Palaemonctes pugio

i
Ectopfocta

2 Dvgub sp.

Chordata
Ascidbcb

4 Molgub sp.

~ VIJ, I ~

Copepod

Cope pod

Barnacle
Nauplil

I'arnade ~ c IA
n~.rj t ~"

Barnacles
Sand shrimp

Grass shrimp

~ c.

~ %\

Winter Aoundes

Winter Aoundci

Pbice
Pbice

IA)
28
$.0

10.0
IA)

OS
IA)

, 2S

1.0
5

Io
28

25
IOA)

1.0
2S

10.0

10

„r
I
28
SA) .

10.0

10.0

OA)$

0.1 3
0.2$

S min

24 hr
30 lnln
S min
28 min
360 min

10 min
10 min

5 min

1$ days
10 m(n
S min
3hr

48 hr
24 hr

3 days
I day
I day

24 hr

O.l min
O.l min
0.1 min
0.2S min
033 min

460 min
10 min
3 days

90% moitaiity
masmcd after
3hr

No deaths
19% mortality
6% mortality
24% morbidy
51% mortality
Uttie effect
llca vy Ivsses.

No growth
80% mortality

after 3 hr
Most dead
31% rnoctality
SS% mortality
98% mortality

after 96 hr

.100% moitality
100% moitality

100% mortality
100% mot tatlt)r
100% mortality

100% mo::aiity

9% mortality
6% niortaiity
1$ % moitaiity
324 morality
0% mot tality

50% mortality
50% mmtal:ty
Ctltial 1st el

I t

h
h
h
h
h

h
g

I
u
u

I

h

I
h.

39,
'40

I.

Onoorhynchvs kitsutch

Oncothynchus tthawytocha
Oncochynchus goibuscha
Marine fish

Coho salmon 0.1

0.0$
OA)$

1.0
r

P3 days
23 days

Critical level

Critical levd
Critial levd
Slight Irritant

response

C.S. Ilrgce, -Toxicity to hbrine Organisms of Fice Chlorine and Chlorinated Compounds in Sca Water," Environmental Protection Agency, Natioru)
lbtinc Quality Lab, Progress Repon, 1911.

hJ. E.! fe Yee and IL 'V. Wolf. "Water O ality f ~ itccca," Pubii. tion Nn. 3 1. Cslifnmb Water Qi~lityCc nrrol ftnard, 1963.
K. )liayama and R. Ilirano, "InAuences of!Iigh Tempeatme and Residual Chlorine on hbrine Phytopbnkton.".tfur. Biol. 1: 205-113 (1910).

dR.1. hlcLean, "Chlorine Tolerance of thc Colonbl llydroil."Bimaia franc(scans Chircuprukr Sc4 13: 219-130 (1911).
)L J. Turner, D. M, Reynolds. and A. C. Redficld, "Chlorine and Sodium Pcnachlocophcnate as Fouiiug Prevcntatives in Sca Water Conduits,"

fnd. Jng, Chrrrx 40: 450-453 (1948).
PP. S. Galtsoff, "Raction of Oysiers to Chlutination." V.S. Fish and WildlifeService, Dept. of Interior, Rcs. Rcpt. No. I I, 28 pp., 1946.
gG. D, Waugh,-Observations on thc Effccb ofChlorire on thc Larvae ofOysters (Occrrd rdvlir L) and Barnacles (Elimlmum modercur Darwin),"

rgnn. rfpp4 Blo4 54: 413-40 (I964).
. "J. ILGentile, Unpublished Data, Environmental,Ptotccrion Agency, National hbtin» Water Quality Laboratory, West Vlngston, R I., 1911.

R. I. hfcLan, "Chlorine and Temperature Stress on Ectu:cine invertebrates," J. )Ocrr PoBvc. Contr. Frcg 45c 831-841 () 913),
JR. Aldccson, "Effects of IAcw Concentations of Fice Chlorine on Eggs and Larvae of plaice, plcvroncccer pcurccnr L. pp. 312 315 inAfurinrpollution

~nd Sru Lift. cd. by SL Viuvo, FAO, Fishing News (Books, Ltd)~ Sucrcy, England. 1913.
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~Vest of the data points shown in Fig. 5.19 represent the concentration and dura ion of exposure
that yield a 50» mortality. Thresholds are judged by the staff to fall below these points. A

concentration of 0.5 ng/liter of free available chlorine plus a variable amount of combined

residual chlorine.~ich theoretically could be equal to the total aneunt added less the free
residual fraction+gg'could result-in a chlorine concentration and duration of exposure (5.5
mg/liter total residual concentratrion in the discharge) toxic to a large number of marine-
organisms (Table 5.21, Fig. 5.19). Since the sensitivity to chlorine of most organisms has not
been established, the staff has assumed as a conservative approximation that toxic levels for
untested organisns will be the same as for t)ie rost sensitive organisms tested to date. There-

" (ore, it is assumed that total chlorine at concentrations of free available chlorine of 0.5
mg/liter, together with what might be large concentrations of combined residual chlorine, could
cause mortality of a large fraction of organisms.

~
~'.1 able 521. Dilution of residual chlorine concentration in the discharge plurne r

~ e. of floating nudear power plants

u.r
~ g

I
~ Distance front, Average travel

discharge point {ft) time isec)

Chlorine concentration (pprn) as a

function of distance and time from point of
'elocity ffps) discharge when initial concentradron is-

~
- 0.1 ppm 0.5 ppm 1.0 ppm 5.5 ppm

'» ~ r.
p) ~

0

680
1850 .

0
58 ~

130

550 ~

10 . 0.1 0.5 1.0 5.5

4.7 0.036 . 0.18 0 )6 1.58

2.5 0.024 0.12 0.24 0.72

0.8 "0.012 0.06 0.12 036

.a Reduction in concentration is by dilutlnn onr)

. ~ I"..I ~ li.

~ ,rr

The'lederal Mater Pollution Control Act Artendnents of 1972 require after 1983 the application of
the best available technolorsy economically achievable which will result in reasonable fur tlrer
progress toward the national goal of elirrinating the discharge cf all pollutants << m th'vflu-
ents of steam-electric power generating stations. In view of the above considerations reqarding
the toxicity of chlorire to Inarine organisms and the requirem nts in',posed by the rAPCA Amrrndinents,

the si,aff judges that this legislation manda:es that the cooling water dischurged frcm eacn F'fp

into the offshore waters along the Atlantic and Gulf coasts. of the United States hould not con-
'tain total residual concentrations of chlorine which are in any.tray'inimical to marine r>inta.
Frogs data in fig. 5.19 it can be determined that total residual chlorine concentrations of
O.l mg/liter are consistent with the intent of FMPCA randates because of rapid dilution.

The staff concludes that, given the expected dilution rate. the mortality of marine biota in the
inlmdiate vicinity of the AGS will be confined to an acceptable extent if the concentration of
total residual chlorine in the cooling water disc)targe is limited to values not exceeding
O.l mg/1 iter.

I
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