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The follow1ng terms are deflned for unlform 1nterpreta—

- 1

tlon of the Env1ronmenta1 Technlcal Spec1f1catlon for Indl

an“

P01nt Unlt Nos. 1 and 2

L occurr

ence of any plant condltlon

"l\

jmeasured dlrectly but 1ts max1mum value is calculatedj




‘='volumetr1c flow rate (cfs)

AL = area of 1ntake forebay openlng to river (ftz)

)

The approach veloc1ty decreases as the distance away from .,;7:J

"

the lntake structure 1ncreases. . #‘;“y'r

(h) Dlscharge Veloclty : ;': _:: {'Qf{:

*?The average veloc1ty at the vena contracta of

‘.m

the water jets 1ssu1ng from the dlscharge ports. The 4

T{acceleratlonfof grav1ty”(ft/sec2)

::helght of water 1n dlscharge canal above
irlver level (ft)

(proportlonallty'constant (about 0.95) (Ref l l)



: “Indlan P01nt Model No. 2 Cooling Water Studles,,ﬂ‘
" Alden' Research Laboratories, May 1969. ' T
-Appendix O, Environmental Report for Indlan P01nt

Unlt No. 2 Supplement e

"Annual Book of ASTM Standards, Part é3,vWatef:

. Atmospheric analysis, D 1253-68," American Socieéty
- for Testing and Materials. ' e e




2. NON RADIOLOGICAL EFFLUENT RELEASE

Ve -
ST

Obgectlve

To deflne the condltlons for release of non-radloactlve -

llqulds and SOlldS to the rlver and gases to the atmosphere
:~to assure compllance w1th appllcable Federal, state and ‘{“
'local regulatlons.

s

ISpe01f1catlon

J‘I,;;i Appllcablllty

values llsted in Table 2 1.
2;';u (a) Chlorlne°- The max1mum frequency of chlorlnatlon

-r%i? for each un1t shall be llmlted to three tlmes per

B

’v{}];,?: j;.'week; The total time for chlorlnatlon treatment

o v

for both Unlt Nos. 1 and 2 shall not exceed 51x

hours per week. Chlorlnatlon on Unlt No. 2 shall

”f;:knormally be llmlted to one hour durlng each treat—r

e - ,\~‘.

a '4 i ] " T
Lbi;vment except for spec1al tests,, and w1ll be staggered

w1th the other unlt to prevent s1multaneous

Ve




v,for spec1al testlng may take place at any time.)

-Routlne chlorlnatlons shall be suspended durlng

>the w1nter months (e. g., when amblent river

‘temperatures are less than 45° F) unless excessive '

‘,foullng of the condenser occurs.

f%:'f;ﬁ(b) Other Chemlcals- Other chemicals oan be

;L;;released in the follow1ng manner:

released contlnuously

*

yreleased batchwise

;adverse condltlons. No 1ntentlonal dlscharges

generators), w1ll be llmlted through the use of lowr

fsulfur fuel 011 1n accordance with approprlate Federal



Basis of Specifications -

Chemical releases from Units No. 1 and 2 are subject‘to the
" same dilution in the'circulating water system discharge

prior to release into the river as the radiocactive effluents.
The resulting concentrations during any prior operation have
notbeXceeded the limits established under these specifications.
Nc_adverse effects have been observed from these discharges

and therefore added assurance is gained that future operations
under a similar program will also produce no adverse

effects"to rhe ecosystem of the Hudson River.

The concentration llmits listed in Table 2-1 were developed
from the evaluation of the tox1c potential of the enumerated
chemicals, utilizing values fron the literature along with r,d
tox1c1ty bioassays (Reference 2-2).

v Of special concern ecologically is the potential damage

to the river organlsms from exposure to chlorine residuals,
including chloramines, during and after the periodic chlorination
of the circulating water system. Extensive testing on the
,ekisting discharge from Indian Point Unit No. 1 has shown that
the chlorination program and discharge limits contained in

these specifications haveﬂnot caused significant damage to the
ecosystem of the Hudson Rirer (Reference 2-3). Specifically,
these tests have shown‘thaf: |

(a) The decomposition rate of biologically active forms

) of chlorine result in concentrations in the plume:“x -

of undetectable quantities (Reference 2-1),

2-3



(b): Chloramine fd;mation is minimal (Reference 2-1),
(c) The dischargelﬁets (from the diecharge ports)
containing chlorine rise to the upper layers of
the'riveri whereas during the day important’
orgaaismsv(such as zooplankton, Gammarus and
Neomysis, and fish eggs and larvae) are prevalent™
in the lower layer (Reference 2—3),’

(a) Indian Point Unit No. 1 results cah'feasenably%

” be used to ?rediCt combined effects of Units'Nos:tli’i

and é. l'.t: . | .f:«‘j'l Ai :;f ‘iji;j

The chlorine

2 condenser so as to produce a maximum chlorine cencentratfon:"
at the outlet box of less than 1 0 mg/l of total ‘residual

chlofine; Dllutlon w1th the unchlorlnated portlon 1mmed1atel§r<
reduces the maximum total residual chlorlne 1evel to 1essl
than‘0.5 mg/l. before the éffects of further chlorlne;demand
"and chlorine breakdown in the discharge eanal are cdnéidered'
(ReferenCe 2fi), _
0il and grease spills in the facility are cleaned up,
drummed, and carted to the local dump (Croton) by a commercial
cartlng sertlce. Should any o0il or greasé inadvertently enter
any drain, their discharge.to the river is prevented through

; e

the use of an 0il slick boom placed across the discharge canal.

Consolldated Edison Company is currently using: fuel
R 011 w1th a sulfur content of not more than 0. 30 percent by

4 welght, thus'currently meetlng a New York State regulation

Ao




(Reference 2-4) that does not become effectiue until
September 30, 1973. In additdon, the annual average concentrations
for the emissions ovaOX and particulates from the sites’

package hoilers‘and superheaters are currently in compliance .

with the Federal Air'QuaIIty Standards that have to be
aChiéved by 1979 (References 2-5 and 2-6).

| Incorporated as part of the intake structure of the
'circulatrng‘water system for Unit No. 2 are a sequence of
Screens; first>a fixed-screen,-then a trash bar rack, and
Afinally traVelling screens? This arrangement 1s de51gned'
to both prevent solid waste materlal from belng drawn from,
the rlver—lnto the system and thereby cause damage tov b
equlpment such as. the travelllng screens and the c1rcumat1ng
water pumps, and tou minimize an 1y impact on the env1ronment.“n
When the fixed screens are raised (about once a day), logs |
and other large waste mater1a1 (e.g., plastic bags and large“
shrubbery) that were on the fixed screens are caught by the
trash bar racks. When these racks are cleaned the debris
onvthem'is taken off and carried away. These“solid wastes are
carted away by a commercial service to the Croton_dumprv The
specification to carry awa; this solid waste rather than»throw;
it back into the river (from whence it came) is consistent
with the llcensee S commltment to protect the env1ronment

Experlence ‘has shown that fish 1mp1ngement can be

expected to occur on the fixed screens and that those fish

in a weakened condition are collected on the'travelling screens '

when the fixed screens are raised for cleaning.




The fish are removed from éhe travelling screen and conveyed
via a'sluiéeway back té the river. As part of the licensee's

. efforts to minimize the effect of impingement, a fish pump

has been installed-on'the sluiceway and is currently being:
'testgd to determine its effectiveness. The fish éump dischargesﬁl"
the impingea fish away from the intake screens so that they | |

are not re-impinged. " |
'Fish collected on theAtraveiling screens and counted and/éf:
analYZed‘for_researéh‘pufébses'will be disposed of as:trash'f e
”'iﬁ'ACCOrdance‘with loéal‘regulations} Othe# fiéﬁ.aibﬁé?Qifh-ﬁOhi

séparabiettréshAWiil betrétu#ned promptly to the river{_.

References:.-

2-1 -Redirect~Rebuttal Testimony of John P. Lawler, PhD,
.Quirk, Lawler and Matusky Engineers, "The Effect of
. .-Indian Point Unit 2 Chlorination on the Aquatic Biology .
"~ ~of the Hudson River," Docket No. 50-247, February 5, *?
1973. o

'2-2 . Testimony of Gerald J. Lauer, PhD., New York University
-"Effects of Chemical Discharges from Indian Point Units-
l.and 2 on Biota and on River Chemistry," Docket No.
50-247, April 5, 1972.

2-3 Ibid; October 30, 1972

2-4 New York State Department of Environmental Conservation,
Title 6, Chapter III, Air Resources, Subchapter A,
Prevention and Control of Air Contamination and Pollution,
Part 225, Fuel Composition and Use - New York City ,
Metropolitan Area. ' :

2-5 Consolidated Edison of New York Inc., Supplement No. 3
to the Environmental Report for Indian Point Unit No. 2,
Benefit - Cost Analysis, February, 1972.

2-6  "Final Environmental Statement, Indian Point Unit No. 2,"
United States Atomic Energy Commission, Directorate of
Licensing, September, 1972. '
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TABLE 2-1

MAXIMUM'RELEASE CONCENTRATION OF CHEMICALS AT
THE CONFLUENCE OF THE DISCHARGE CANAL AND THE RIVER

CHEMICAL . - CONCENTRATION (ppm)
. (Column A)

Phosphate ' . 1.5 %'
Hydrazine _ - - 0.1 ;
Cyclohexylamine 0.1 ’
Lithium Hydroxide ' 0.01

Boron i . ' 9 .- o S U
Potassium Chromate 0.05 (hexavalent ch?omium)‘

Résidual Chlorine (free and combined) 0.5

Sodium Hydroxide 10
Sulfuric Acid T - 10

Soda. Ash _ 5
Detergent _ - 1

pH ‘ ' 6.5 -.8.5

No heavy metal discharges are planned or anticipated other
than those listed in the above table.




TABLE 2-2 ANTICIPATED RELEASES

a day)

MAXIMUM SUSTAINED CONCENTRATION WITH RATIOQ; *#***
RELEASE, - (1b/day) DILUTION FLOW OF COLUMN B
' 100,000 GPM* = -COLUMN A (Table 2-1)
(ppm) |
CHEMICAL AND Unit. Unit .
HOW RELEASED . No. 1 No. 2 (Column B)
(A) Released Continuously :
~ . , _ -2 : o : -2
Phosphate 15 " 24 3.2x10 _ ' 2.2x10
Hydrazine NA 5 4.2x107° | 4,2x10”2
. Cyclohexyl- o _é -1
amine 2.5 12 1.2x10 * 1.2x10
Sodium ' . ' , _é‘ ' -3
Hydroxide - 36 NA . 3.0x10 © 3.0x10:7
.(B) Released on the Assumption of System Leakage \
Potassium Chromate -1
(as Chromium) NA 30 2.5x1072 5.0x10
(C) Released on a Batch Basis
Residual Chlorine = =====—==—=-—-- see text-—---—-----
Detergent 3 } NA 3.0x10_2 3.0x1072
(2 hr/day)
: , ' . -1
Sodium 120 - NA 2. 4x10° ‘ _ 2.4x10
Hydroxide (1 hr, once - 0 — A
a day) *** o (2.6x107) - **. (2.6x10 ) **
Sulfuric 450 Na -~ 9.0x100 - 9.0x10™"
Acid (I hr, once U




TABLE 2-2: ANTICIPATED RELEASES

This is the ratio of the most adverse concentratlon (Column B) to the max1num
release concentration (Column A). It is an indication of the degree of protection:
afforded the environment without con51derat10n of normal dllutlon flow and

further dilution in the river 1tself

MAXIMUM SUSTAINED CONCENTRATION WITH RATIQ; ***%*
. RELEASE, (lb/day) DILUTION FLOW OF ' COLUMN B
100,000 GPM * ' COLUMN A (TABLE 2-1)
(ppm) )

CHEMICAL AND Unit Unit |

HOW.RELEASED :  No..1 No. 2 '.(Column B)

(C) Released on a Batch Basis (continue&)

' -1
Soda Ash 1000 - NA 2.5x10° 5.0x10
- (2-4 times/year) 1 '
. ' . . N '
Hydrazine* 24 . NA 2.0x10"2 2.0x107%
{once/year) :

(D) Released on a Batch Basis, in,Event of Evaporator'B'reakdown"'+
Lithium _ ‘ : a3
Hydroxide.. 2.5 2.5 4.2x107° | 4.2x1071
Boron : 600 600 1.0x100 1.1x1071
Sodium Hydroxide NA 12 1.2x10"1 1.2x10"2

(2 hrs. once
every 4-7 days)

NaA  Not Applicable (Chemical is not discharged from Unit)

* Concentration calculated under most adverse condition, simultaneous release from
Units 1 and 2. Normal dilution flow is 1,188,000 gpm; hence with this flow
concentrations would be 1/10 as much. :

* ok Concentration calculated con31der1ng sodlum hydroxide release from (A) in addltion.

*%* This release results from regeneratlon of mlxed bed ion exchangers. Sulfurlc acid
and sodium hydroxide are also released simultaneously durlng this regeneratlon for 1
hour and neutralization occurs. Neutralized chemicals are not included in this table.

* %k k%




hlorlnatlon w1ll not take place atfthe same tlme'hydra21ne 1s released from Unlt lf
Konce/year) TR SN Ll . . ) , . -

ThlS release (1n lbs/day) is based ﬁpon the dlrect release of max1mum reactor coolant
system concentratlons at-: the,maxrmum rate, ;of. the waste dlsposal system. The
occurrence of thls release is therefore .very unllkely ‘




3.  THERMAL RELEASE ’ S

Objective

To define the conditions for discharge 'of the effluent

—

cooling water to assure compliance with applicable regulations.

Specification

|
I.  Applicability . S ;;f
Applies to the diécharge of the heated coolant

water from the discharge structure.

II. Limit
A. . .The thermal discharges resulting from operétidns of
Units_NdEf;i-aﬁd_Z'shall be "limited so as not to‘exceéd'thé' o
New YorkisﬁateAThepﬁalvCriteria (6 NYCRR 704.1 (B) (4) ): o

- ""The water temperature at the surface of an S
' _estuary shall not be raised to more than 90°F at any
point provided further, at least.50 percent of -the
~ cross .sectional area and/or volume of the estuary
including a minimum of one third of the surface
as measured from water edge to water edge at
agy stage of tide, shall not be raised to more than
4 F over the temperature that existed before '
addition of heat of artifical origin or a maximum -
of 83°F, whichever is less. However, during e
July through September if the water temperature at o
the surface of an esturay before the addition of
heat of artifical origin is more than 83°F, an
increase in temperature not to exceed 1.5°F, at any .
point of the estuarine passageway as delineated above, .
" may be permitted.

B. The maximum heat rejection rates to the river are baculated

to be as follows:

5

Unit 1 | 2.0 x 10° Btu/hr.
Unit 2 6.5 x 10° Btu/hr
3 Btu/hr

Units 1 + 2 : 8.5 x 10




Max1mum
dlfferentlal.

15

.Intake water'temperature
greater than 40 F :

VIntake water temperature‘ﬁ
'less than 40 F

"y o

temperature rlses.above.amblent shall be w1th1n the New

7

York

These values are predlcated on the llmltatlons on: the
intake ‘velocity specified in Sectlon 4.1II.A. (all
c1rculators operatlng) -




4, CIRCULATING WATER SYSTEM

‘Objective
To define the limiting conditions of operation of the
ciiculating water system.

Specification

I. Applicability
Appliés to ‘the mode of operation of:the cifcﬁlatihg_'
water'system. | |
II. Limit
A. Intake Velécity
| 1. . The withdfawél of ¢boling water from tﬁé'ﬁudson;
River shall be maintained so that thevaverége
approach velocity shali not exceed one'(i) foot
per second:__‘ | ,
2. | When the déilfz a&erage (24 hour average) ambie;t
B river water tempe;ature is less than 4OOF, the
average intake velocity shall be reduced to
approximately.GO% of the maximum full flow coﬁdition.
Thevédjustment in the velocity is:to be made
within 6ne week of.the change of the daily average
(24 hour) ambiéht river water temperature to
below 40°F. _ iy

. h
B.- Dissolved Oxygen '

When the ambient river concentration of dissolved oxygen

'is below 5.5 ppm the maximum decrease in concentration

/

o

/.

~: 'bf'diés6I§éd“oxygen:dﬁ the confluence of the discharge’

4-1"



canal and the river, shall not be more than 0.5 ppm.

When the ambient river concentration of dissolved

oxygen is 5.5 ppm or above, the concentration of dissolved

oxygen at the confluence of the discharge canal and river
shall not be less then 5.0 ppm. "~

C. Dlscharge Veloc1ty
The adjustable ports in the outfall structure shall be

'adjusted such that the discharge velocity, during initial’

'operation, is'iniacCOrdance with NYS requirements (except
during.testing of thehstructure and the circulating water 
'system,'and exploration of the‘effect of discharge
velocityion the thermal*plume temperature distribution).

- The: adjustment in the ports is to be made within 24 hoursﬂww
of any change in the steady—state flow in the discharge
canal. |

D. Air Bubbler System

The'eir bubbler'system shall be operated in front of the

outer'intake screens in accordance with New York State
‘requirements, except when out of service for unscheduled
maintenance. The specific mode of operation (i.e.; .
continuous, bursts, sporadic, random, specific pressures, e~
etc.,) shall be determined through testing to brovide the o
most effective:fish'protection mode. |

Basis of Specification

The withdrawal of cooling water from the Hudson River
through the outer protective screens may cause damage to

: aquatic biota by 1mpingement on these screens. Fish collections

4-2




'*have been experienced at the Indlan P01nt Unlt No._l 1ntake

A

V'ﬁfscreens and at Un1t No. 2 durlng testlng of the 01rculat1ng

i.water pumps.‘ Informatlon 1nd1cates that by malntalnlng the

<

‘laverage rlver amblent temperatures are 1ess than 40 F Unlt

t0o approx1mate1y ‘603 of fullﬁflow. Flow~reductlonzwlll'be

-=LDlSSOlved oxygen concentratlons of the c1rculat1ng water

':system w111 be measured to note any: changes from contlnued

~ Wt - x, . -

‘~hj operatlon of Unlt No. 2. Any large reductlon 1n dlssolved

R

ffoxygen may be harmful to certaln aquatlc llfe durlng perlods

'when the dlssolved oxygen levels are low as a result ofi

‘ﬂ,occurrences not related to the operatlon at Indman P01nt.s:f

A serles of experlmental studies conducted on Unlt No.:l,

: ~‘.‘> "
I~ =

7.along w1th analytlcal 1nvest1gatlons on the comblned operatlon

-

fﬁof Unlts Nos. l and 2 have 1nd1cated that D O.Llevels 1n the

L~;;r1ver w1ll not be affected by contlnued full power operatlon

Jﬁ'of Unit No. 2 (References 4 1.and 4- 2) Namely




s

Dissolved'oxygen reduction in the Indian Point Unit

Nos. 1 and 2 cooiing.water system (inplant losses)

will be minor, about 0.4 ppm and 0.2 ppm under winter
(amblent rlver temperature of 33°F and river D. O..about
11.3 ppm) and summer (ambient river temperature of 79°F

and river D.0. about 6.5 ppm) conditions, respectively.
(b) If the Hudson River D.O. concentration is less than
6.5 ppm, the loss intthe system will be less than L
0.17 ppm, and the decrease of. the river D. 0. concentratlonﬁ
would be about 0.02 ppm, or less than 0 3% of the |
Hudson River concentration. .
'_(c) The above changes in.Hudson River D.O. (due to the
.nplant) are 31gn1f1cantly less than - the present b’ lfaqu
diurnal variation (about 0.2 ppm) in the~r1ver.;
The modlfled multlport discharge structure uses adjustable
gates ‘that can providei a discharge velocity of approximately
10 fps under varying flow rates. Such operation willgbe
conducted to glve assurance that, at full power levels, the
applicable New York State Thermal criteria will be met. The
discharge velocity is obtained through the use of .‘~1?
equation 1—2 in Section 1. For a discharge velocity at the
vena contracta of about 10 ft/sec, the difference in helght
‘across the dlscharge structure 1s/about 1% feet.
| The relationShip between power level, plant flow rate,
dlscharge ve1001ty, and characterlstlcs of the’ thermal

"'.dlscharge'_(l e.,_dllutlon of “the dlscharge jet w1th the

amblent r1var) can be 1nvest1gated to determlne the optlmum

4-4



relationship, and the final operating modes.

The air bubblér system will be tested in various modes
of operation and in conjﬁction with other devices designed to
keép.fiSh awéy from the ingake’é?gé. The final operational

scheme of this system will depend on the results of these tests.

References

4-1 Redirect-Rebuttal Testimony of John P. Lawler, Ph.D.,
‘ Quirk, Lawler and Matusky Engineers, "The Effect of
‘Indian Point Units 1 and 2 Operation on Hudson River

. Dissolved Oxygen Concentrations." Docket No. 50-247,

- February 5, 1973. o :

4-2 .Quirk, Lawler and Matusky Engineers, "Effect of
Indian Point on Hudson River Dissolved Oxygen;" '
-~ February 1972 (Follows TR. 6256, Docket No. 50-247), -
Report Submitted to ASL Board for Licensing Hearing, -
Appendix -B-2, May 30, 1972.
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© . 5.” LIQUID EFFLUENT MONITORING SURVEY

Objective

Tolestablish'a sampling schedule which will assure that
‘liquid effluent releases are kept within appliéable limits.

Specification

1. Applicability
Applied to routine testing of the plant effluents
‘and to an,analytical evaluation of the data collected from
the non-radiological\environmental monitoring survey. . e ]
II. ' Limit |
The survey for liquid effluents shall be conducted-
in accordance with Table 5-1. |

Basis of Specification - S R

The liquid effluent monitefing program ie deeigned to’
‘demonstrate that the plaht'is being operated in?accordance . e
with Environmental Technicel speciifcations with'fespectltol
"éhemical dischargee, watef quality, ehanges in diéSolved
.bkygen and other-parameters. Admlnlstratlve controls will be
such that all releases meet appllcable regulations. The
" liquid effluent monitoring program also provides a means of
;ensuring that-the‘adminiStrative controls are effectively
meeting these regulations.

In addition. to the liquid effluent monltorlng schedule
detailed in Table 5-1, the appllcant has embarked on an

extensive chemical monitoring survey 1n the environs of Indlan

' Point (see Section 8 ECOLOGICAL SURVEY), the objectlve of

5-1
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which is to determine the significance of the liquid

~effluents on the biota.




Parameter.Analyzed‘for

TABLE 5-1

. LIQUID EFFLUENT MONITORING SURVEY

" Collection and

' pissolved Oxygen

Notes for Table 5-1:

" Analyses Frequency’

Phosphate (Orthoposphate) ' ’ WK
aHydrazine o | - MO
‘Cyclonexylamine ' DR MO
ph | WKl
Boron . WK
Chromiun (Hexavalent). MO
‘Residual Chlorine (free and combined) D
: Chlorine ‘Demand | WK
Speciflc,ConduCtance . WK - -
:Turbidity | ﬁK
WK .

"l.

2.

WK (weekly), MO (montle), D (durlng dlscharge)

Samples for the'analyses of all parameters except chlorine
demand and residual chlorine will be taken at the plant.
intake and at the confluence of the dlscharge canal with
the Hudson River.

Chlorine demand will be taken at the plantlintake. Samples
for residual chlorine measurement will be taken at both
the condenser outlet water box and at the confluence of the

are performed at approximately ten mlnute ‘intervals whlle
chlorlnatlon is taking place. :

A1l samples shall be taken and. analyzed in accordance with

approved standard methods.

~discharge canal with the Hudson River. The latter measurements

)



Approved standard methods are published by: (1) the American
Society for Testing and Materials in the "Annual Book of

- ASTM Standards, Part 23, Water: Atmospheric Analysis", (2)

Water Works Association and the Water Pollution Control
Federation in the book "Standard Methods for the Examination
for Water and Waste Water," and (3) "Methods for Chemical
Analyses for Water and Wastes", Publication No. 16020,
Environmental Protection Agency, 1971. 1In cases where : (a)
the existing standards are not applicable; (b) conflicts exist
between standards; (c) no standards exist; or (d) newer tech-
nology outdates ex1sting standards, an evaluation will be
made by Con Edison in light of the latest technology as to the
applicable standard method to be used. :

Lithium Hydroxide, Sodium Hydroxide, Sulfuric Acid and Soda

" Ash will be inferred by monitoring pH.

- 5~4

BRE - 2V S A AT ey T T T Ry



6. ~ THERMATL MONITORING

Objective .
To establish that thermal releases will conform with
applicable limits.

Specification

aI, Applicability
Applied to temperature measurements on the discharge
canal and environs of Indian Point.
IX. Limit |
“““ The river temperature in front 6f the intake

structure and the temperature in the discharge canal before 1ts
- confluence w1th the river shall be monitored contlnuously except
.for system downtlme for callbratlon or repalrs, when temperature

readings WlLL be obtained four (4) tlmes a day. The flow rate ¥

“through the plant will also be logged.

‘Basis of Spec1f1catlon

The rate at Whlch the plant rejects heat to the river is

'__determined by knowledge.of the temperature rise across the

splant and the volumetric flOW’rate'of cooling water through
the plant. It is this parameter (heat rejection rate) along
i-_w1th the dlscharge canal temperature at the confluence of
-~ the canal with the rlver, that determlnes the response of the
”rlver to the thermal dlscharge, that 1s, the max1mum river
surface temperature and:the extent and_lnten51ty of the thermal
_Iplume'(References 6—1 - 6-2, 6-3 and 6-4). |
o Thermal monltorlng at Indlan P01nt is deSLgned to -

':ddemonstrate that the plant 1s operatlng in accordance w1th the-
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Environmental Technical Specifications. Administrative controls

| will bé such that the thermal discharge will meet applicable
oriteria; |

Con Edison has initiated a program that entails en
extensive thermal monitoring survey in the neighborhood of

Indian Point (see Section_ 7.THERMAIL SURVEY). :Consonant with

the incremental increased'power levels from Unit No. 2, thermal

" plume measurements will be made to supplenent previous studies

] and provide information to verify the mathematical and physical—:
- ~-hydrothermal models‘(References~6—1; 6-2, 6-3, 6-4'and 6-5) .

The aforementioned progrém will compafe the model

enalyses with the measured response of the river to the heat |
load ffom Indian Point, and enable the applicant to predict

'the intensity and ex+ent of the thermal plume and demons rate .
‘tcompllance with appllcable crlterla tnrough the above

. specification.

References

6-1 Quirk, Lawler and Matusky, Engineers, "Effect of
. Submerged Discharge of Indian Point Cooling Water
- On Hudson River Temperature Distribution,”
October 1969, Appendix M, Environmental Report,
Indian Point Unit No. 2, Supplement.

- 6-2  Ibid, "Supplement Study of Effect of Submerged

. Discharge of Indian'Point‘Cooling Water on Hudson River .

- Temperature Distribution," May 1972, Submitted as
'~ Appendix B-2 to the ASL Board for the Licensing
Hearing Docket No. 50-247.

6-3 Testimony of John P.vLawler, Quirk, Lawler and

. Matusky Enugineers," " The Effect of Indian Point
Units 1 and 2 Cooling Water on Hudson River
Temperature Distribution," April 5, 1972, Docket
No. 50-247. - L S
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Ibid, "The ' Thermal Effects of Indian Point
‘ Cooling Water on the Hudson River, " February 5, 1973,
. Docket No. 50-247.

Alden Research Laboratories, "Indian Point Cooling
-Water Studies: Model No. 2, May 1967, " appendix
O, Environmental Report, Indian Point Unit No. 2,

Supplement.
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7. THERMAI, SURVEY

Objective

To provide the following:

(i) establlsh the relatlonshlp between the thermal dlscharge
" to the r1ver and the thermal response of the river,
(ii) demonstrate that the thermal discharge is in compliance
-~w1th the New York State Thermal criteria, and
“(iii). provide data for compariscn with the results predicted
Ny mathematical and physical models.

Specification

I. Applicability
Applies to measurements made on the river during the
thermal survey

Basis of Spec1f1cation :

The fOlloWing field.survey and analysis program for the
thermal dls"harges from the Indian P01nt fac111ty, commenc1ng
with full power operation of Unit No. 2, has been de51gned
to achieve the ob]ectlves enumerated above.

The survey can be conveniently divided into the following
areas:

A. Preliminaryb

‘An introductory analysis will be made, using both the
mathematical and physical models (References 7-1,-2,-3,-4,
and —SLcto.determine_the'location for possible surface and
subsurface transects} These predlcted thermal plumes will be
compared to the ex1stlng plume- obtalned via 1nfrared over-

-fllghts and/or surface measurementsAln order to determine andv




optimize the station locatioﬁs for the transects. Possible

interacdtion between the Indian Point and Lovett (and Bowline)

"plumes will be considered.
B. Near-Field Measurements
The near field is defined as the region within which

effluent momentum. is detectable as compared to dispersive

© processes and tidal mqmentum. For several discharge port
configurations, therﬁal plume velocity (speed and direction)
as well as temperature will be obtained. The results will be
¥~~time dependent thfee—dimensional temperature and velocity
pfofilés (over a tidal cycle).
C. Fa?—Field Measurements
*
The far-field program will include aerial temperature
surveys.along with-tri—axial-measurements through the detec- ..
" table plumz along with vélocity measurements. The interaction
between the:néar field and far fiéld will be considered. The
4resul£s wili be time depeﬁdent three-dimensional temperature'
and velocity profiles (ovef.tidal cycle).
D. - Measuremént of River Parameters
This as?éct will determine the salient river and atmosphere
paraﬁeters,.such as Salinity}inet nén—tidal flow,-fresh water
run—off,‘heat exchange (or heat transfer) coefficient, disperéion,
jcoefficiénﬁ, énd theAlocél metebrology.. R
E. Analysis o
The near field measurements will be comparea to the

~results of the undistorted hydraulic model and - the submerged

discharge mathematical model. The far field measurements will

72



be compared to the distorted physical model and the far field
mathemaéica1 model. The results of both the far field and
near field will be integrated tovpresent the spatial and
temporal temperature distribution in the river.

Additional temperature measurements on the river will be

obtained from the Ecologica1'Survey (Section 8. ECOLOGICAL

- SURVEY). While these.measurements, consisting also of
trénsects and overflights, are'geared primarily for evaluating
- the effect of the-thermal discharges on the biota, they can

be used to supplement the thermal survey data.

References

7-1" Quirk, Lawler and Matusky Engineers, "Effect of
Submerged Discharge of Indian Point Coocling Water s
on Hudson River Temperature Distribution," October

1969, Appendix M, Environmental Report, Indian Point
Unit No. 2, Supplement. '

7-2 Ibid, "Supplemental Study of Effect of Submerged
Discharge of Indian Point Cooling Water on Hudson
Piver Temperature Distribution," May 1972, submitted
as Appendix B-2 to the ASIL Board for the Licensing
Hearing Docket No. 50-247.

7-3 Testimony of John P. Lawler, Quirk, Lawler and Matusky
Engineers, "The Effect of Indian Point Units 1 and 2

Cooling Water on the Hudson River Temperature Distribution, "
April 5, 1972, Docket No. 50-247. o

7-4° Ibid, "The Thermal Effects of Indian Point Cooling Water.
-~ on the Hudson River," February 5, 1973, Docket No. 50-247.

7-5 Alden Research Laboratories, "Indian Point Cooling Water
Studies: Model No. 2, May 1967, "Appendix O, Environ-
mental Report, Indian Point Unit No. 2, Supplement. .



8A. ECOLOGICAL SURVEY

Objective - ' .~
The objective of these studies is to evaluate the effects of

'the operation of Indian Poiht 1 and 2 once through cooling

systems on the ecosystem of the river and to devise means
and methods for minimizing adverse effects. This is for the
purpose of determining the need for modification of ‘the once-
through.cooling system within théﬁguidelines of the National
Environmental Pslicy Act. B -

=liThe Indian Point EcologicalVStﬁﬁy.hés-tﬁreejmajor objecfiveslfefv
which are as follows (Referenceslé-f and 8-2): .
1) Determine the biologisal Significsnce'on the Hudson
Ri&er ecosystem of impingement of screenable fishes at theﬁ
intake of Ihdian Point Units 1 and 2. _ T A
2) C”betermine the biological significance on the Hudson River
ecosystem of aquatic organisms passing through or being

attracted to the thermal plume and/or into the effluent canal

or intake,

3) Determine the biological significance on éhe Hudson
River ecosystem of thermal and chemical additions from Indian B ;;
Point Units 1 and 2, and the acute and chronic effects of | | ;:;GW
temperature on life stages and mlcratlng habits of key fish spec1es;ff
on .the behavior of these organlsms, the upper and lower

temperature tolerance of these organisms, and relate these

data to plant operations.

Qn.1



I.- Population Dynamics

- Summary
Using data from studies completed between 1965-70

and from the'Indian_Poiht Ecologicai Study now underway and
planned for completion in 1976, the'following fish populafidn
parameters will_be monitored for'striped bass and white perch:

1. Population Density

2. Surviwval

3. Age Composition

4. Growth Rate

5. Age at Sexual Maturation

6. Sex Ratio |

7. .Idehtification of Sub-Populations
These paramefers change in predictable ways as a result of
serious ‘eXploitaﬁion; population density and survival réﬁeé
decréase;‘feduced_recruitment causes a predictable dec}iné
in the relative abﬁndance of certain age groups in sﬁbsequent
years reflected in age-frequency_distribﬁtion data; groﬁth
rate increaées}"sexual maturity may be attained at ydung ages;
and aberrations in sex ratio may appear. A data baée exists
from which each of these parameters can be contrasted before

and after activation of'Indian.Point Unit #2.

ol
¢

Discussion

POPULATION DENSITY
Five.differént measures of fish populatipn.denéity are’’
AaVailablé:‘ "¥“V“ ST ,

catch/Effort Trawl data - reélative abundance

@
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Catch/Effort Seine data - relative abundance
Mark-Recapture population estimates - absolute abundance
Egg Deposition estimates - absolute abundance

Pelagic larvae estimates - absolute abundance

" In addition, work is underway to deVelop echo~sounding - techniques

which would allow much broader collectlon of catch/effort data.‘
It.will be possible, if this technlque is succe;sful, to follow
changes in abundance and seasonal movements to different loca-
tlons in’ the estuary more closely than is. p0551ble through
trawllng technlques alone. | ‘

CATCH/EFFORT

The number of fish caught in a standardized amount of flshlng'
effort using standardlzed col]::c1n~ gears is an index of s |
relative abundance of the fish population. Such indices ate' -
one of the longest established and most widely used types of .
data in the study and management of fish populations. Catch.
per unit of fishing effort - or catch/effort, the term used
here - has been used to monitor changes 1n abundance from
year to year and place to place in such w1dely differing 51tuat10ns
as the great high seas fisheries of the world and local, hook
and line, sport fisheries.?

Catch/effort data’ have been collected for strlped bass, white
perch and other species in.the vicinity of Indian P01nt by |
the use of trawls and beach seines. In the Indian Point
Ecologicai Study now underway stations have been established

from Ossining to Denning Point. These sampling stations, are

distributed among three study regions, as shown in Figure 8A-~1,
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the most important being Region I, extending from Haverstraw
. Bay to the Bear Mountain Bridge, with a concentration of stations
near the Indian Point power plant. The sampling effort is

distributed as follows:

Region I Region II Region IITI - Ossining

Haverstraw Bear Mt. Storm King See Fig. 1

Bey Bridge Mountain
Boundaries to to  to

Bear Mt. Storm King Beacon New-

Bridge Mountain .burgh Bridge
Number Trawl ' » _
Station 10 ' 3 : -3 v 5
Number Seine ‘ ,
Stations 8 4 3 o 3

(N
T

. 8,
..4.<.~. A o e e e el

This sampllng effort continues in intensified form the fish o
population monltorlng pegun in the Raytheon Study in June 1969. :
Because of the contlnulty in sampling, site, and methods from the

Raytheon Study to the present Indian Point Ecological Study, it w1ll

possible to contrast data from 1969, 1970, and 1972 - years free of

Unit No. 2 effects - with data from 1973, 1974, and 1975, when Unit
No. 2 is operative. At present it appeafs that Unit No.'2 ﬁay nof
go on line eerl& enough in 1973 to affect fish populations signifi-
cantly by entrainment, so the 1973 data maybreflect either "pre-

operational"'or "oéerational" status of Unit No. 2, depending updh

date of activation of the Unit and the nature of the fish

o
i

population contrast being;made.

- In addition to the main body of data, two.additional sources
_Qf;ihformation"wﬁieh provide”Some comparison of past cbnditions:.
- wifhihhfhevfigh.popUIatioﬁs of the‘ﬁudson-River exist, First,



trawling stations have been established in the current

Indian Point Ecological Study which correspond to some of the
stations sampled in the Cornwall study in 1965 = 1968. Secondly,
ancillary information is availagie from fiehery studies on

the lower Hudson by bioloéists from QLM, Vassar College, Dutchess
Community Colleée, dece—Thompson Institute, and New York
Department of Eﬁvironmental Conservation. While relevant

to the assessment of fish stocks in. the Hudson, the second

_group of studies does not integrate directly with the design

of the Indian Point Ecological Study.

Mark-Recapture Population Estimate

. Unlike the Catch/effort data which are indices of relatiye |
abundance, the mark- recapture methods provide estimates of .
absolute numbers in the population, and subsequently w1thdraw1ng
a sample to determine the proportion of the population marked,
dates back. to the:latter years of‘the 19thACentury in fisﬁery
work (Reference 8A-4). It has been applied to fish populations
in almost every conceivable 51tuat10n - small streams, large
rivers, ponds, lakes, high seas. The same method is used to
estimate the North American continental duck population, and
has been applied to insect and mammai populations.‘

The basic method has beeh elaborated and adapted to a variety

of complex situations, including the occurrence of mortality.,
emmigration, and recruitment within the population being estimated
(References 8A-5, -6, -7, -8, =-9,.-10). The same principles
underlie the techhique in the many forms used today. For

example, assume that 1000 Age Group O striped bass are marked
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and released alive in thé Hudson estuary in»the viéinity
of Indian Point. In subsequent trawling operations, 2000
striped bass of the same age are collected, of which 32 are
recaptures of the previously marked fish. We then reason:
(1) 1000 marked fish are at large in the population
(2) Our subsequent sample indicates that 32/2000 =
1.6% of the total population afe marked fish
(3) _Therefore, the total/pépulation in the locality

under study must consist of 2000/0.016 =1125,000 fish.

The basic assumptions underlyiﬁg the valid application
of this method are given bynRiCker (Reference 8a-5). vThesé have

been examined during the fish-collecting, marking and fiela

trial work of 1972 at Indian Point in preparation for full séaie
mark-redapture-estimates of the white perch and striped baSs ﬂfg
populations in 1973 and suceeding years. The only basic

assumption which has been problematic is that marked fish be

distributed at random in the population. However, by rein-
troducing marked fish to the population in prcportion to the
abundance of the population in different habits (as determined
from trawling data and possibly from echo-sounding) and by , o
distributing recapture fiéhing effort proportionally across
all segments of the population, this réquirement for the valid-
use of the mark-recapture;nethod can be fulfilled.

" The developmental work of 1972 has already proven that large
numbers of young white perch and“sfriped bass can be succeésfully

3

" marked and released in healthy condition in the Hudson
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estuary to provide a basia for estimates of population size.
Tentative plans are to proceed with this method full-scale in
1973. |

.. Separate population estimates will be made for different age
groups and size grodos of fish, and for zones extending various-‘

distances from the Indian Point power plant.

- Through use of dlfferentlal marking in dlfferent zones of thed
estuary, the origin of fish collected on intake screens at
Indian Point can be determined. At present it is not known
whether a very local area or an extensive area of the estuary
is affected. Until reliable estimates of the absolute abnndance
of fish during the first twelve months of life.are avilable,
no accurate basis for assessing the importance of imbingement
losses is aQailable; The absolute numbers of fish collected
from intake screens of the Indlan Point plant have been
determined with suitable accuracy. What proportion of the.stock
from the estuary this loss represents can be directly'determined
from the population estimate data collected in the ongoing
ecological study. | | -

Collecrion of data from three successive years'(l§73,1974,1975)k
is important for two reasons:. |

(a) The first year will represent the influence of Unit #1

plus no influence or,minimalfinfluence of Unit #2 (depending

upon the date of its activation); the eecond and third

‘years w1ll reflect full 1nfluence of Units #1 and #2

i(b) Surv1val rates can be.calculated for those year classes

of flsh 1ncluded 1n two or more successive years populatlon .

_ estlmates. Not only abundance of fish, but also thelr sur-
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vival rates (an important component of popﬁlation turn-
over rate) are important in assessing an increment of
mortality, such as expected from operation‘of the Indian
Point power plant. In addition to their direct use in
aséesSing ecological impacts, these survival rate
estimates will be moséﬂ;seful in "tuning" the parameters
of the population dynamics model developed by QLM.
Because of greater abundance and vulnerability to
collecting gear, the most precise population estimates will
be obtained for the youﬁger age groups of fish. It is planned
to estimaté the number of Age Group 0 and of Age Group I
striped bass and white perch presént in areas of the Hudson
Rivef adjacent to Indian Point. The best estimates will be
for Age . Group G in the fall. It is anticipated that the |
study will be able fo discriminate a 25Ipercent change in
abundance of these fishrat the 5 percent probability levelf

Estimates of absolute abundance of the fish stocks of5the

Hudson estuéry are considered to be of great imébrtance in assesgiw.’
ing the ecological ihpact of the Indian Point power plant. Aécord—'fi
ingly, during the initial planning of the Ecolééical Study an al—i
ternative to the mark-recapture method - the catch-removal method

of estimating absolute population size - was defined for use in the»A“

.event that mark-recapture procedures were unworkable. It consisté ) »
of intenstively fish representative habitat types in the Hudson 1-
estuary with expefimental éear and commercial gear under contractl
and removing all fish caught during a short interval of intensive ik‘
fishing effort. The decline in éétéh—per—unit effort is.plotted

>

against cumulative catch and regression line fit- to the data is

extrapolated to @ catch;per-unit effort, at which point thefi_
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corresponding values forlcumulatlve catch is an estlmate of total;f

population size in the area flshed. The estlmates for a selecteqte

set of "typlcal" Hudson estuary sampling plots would then be
expanded to an estimate of fish population size for the entirevi‘

estuary, or major regions thereof.

Developmental work on population estimation techniques in-
dicates that the mark-recapture method will yield useable data, andL
the use of the catch-removal alterhative is not now envisioned.’

i

Combined Use of Catch/Effort Datd and Mark-Recapture

Population Estimates

During 1973, 1974, and 1975 catch/effort data will be-
collected in the same time perlods and localities in which
the mark-recapture populatlon estlmateS'are made. A
relationship between these twoltypes of population data
can be developed where the two are collected in parallel 'ji =
and thlS relatlonshlp can be applied to the catch/effort
data of earlier years (1969, 1970, 1972) to calculate
approximate values for absolute abundance. of fish.

Egg Deposition and Pelagic Larvae Estimates

Additional. estimates Qf the size of white perch and
striped bass populations, completely independent of the
mark-recapture work descriped above, will be made by
‘estimating total egg depoeltion and abundance of the pelagic
larvae for each séecies, and reconstructing (with the use of - ‘;l
age structure, sex ratio, eexual maturation, and fecundity .1»
data) the adult population size required for the spawning ‘
observed. While the promise of success of mark-recapture

.population esﬁimates rising from work to date makes these

'
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estimates based upon egg depositioh less eritical, thej
nevertheless will constithte a valuable independent check
on the mark-recapture work, and increase overall sonfidence
~ in the assessment, of fish population sire; Evaluation of
present developmenf of methods indicates that in 1973~a “
good estimate of the white perch populaﬁion can be obtainedl
through the egg depositien.method.‘ A preliminary esti-
mate will be obtained for striped bass in'1973, and re-
fined”estimates of the size'ef the stripedhbass popuiation
would be expected in 1974, and 1975. - o
The estlmate of strlped bass eggs, and both strlped -?

bass and ‘white perch larvae wlll_be made using improved
collecrihg gear and appropriate stratifieation of sam?les
in time and spage to prb#ide population esrimates appli-
cable to the Indian Point region in particular, and the
entire main spawing area of striped‘bass in the Hudson
estuary. | o |

| Egg densities of strlped bass and white perch w111
be corrected to daily deposition rates/m (Reference 8A 11)
and summed over the season for statiens spanning river
miles 40 to 59. The areal-deposition rates (eggs/mz/day)
will be compared for a first approx1matlon of the 1mpor—~
tance of the various area for spawnlng of both spe01es.

The strlped bass densities will be derived from plankton

'_j,data due to the pelaglc nature of thelr eggs, whlle

'benthlc grabs w1ll be used to obtaln the demersal whlte

- 8A-Q.1'Oi B
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péfch-eggs. The white perch egg data will then be applied
to population paraﬁeﬁérs (sex ratio, age structﬁre, and
mean eggs per female) to derive an estimate of the total
population in this area by an”aﬁﬁiication of "backwards"

population dynamics. Because mature females go into the

breeding season with'their'full compliment of eggs and no
rejuvenation of ovaries or eggs occurs during the breeding L -

season, the observed decrease in mean female eggs per

female from time t0 to tl in the population 'is a direct
estimate of m, (the mean number of female eggs produced }i- f fﬂ

by a female in a unit of time. A unity sex ratio is

assumed, and the m_ value is multiplied by two and diﬁidedﬁ

4

by the number of days between Saméling for an estimate of

the daily egg production rate (eggs/female/day). Parts . . f;ﬁ .

%

of the two ratios cancel to yield females/mz/day and eggs/ﬁ'

female/day).

-

In addition to their use in estimating total fish .

populétion size, estimates of eggs and.pelégéc larvae are
of prime' iméoréance in caléulatidn of survival rates. a ‘ ' ,¥i'§

Some important relationships among the different
population data being collected for the Hudson Estuary
fiéhes, are:

(1) catch/effort data extend over the longest span

of years; include the largest number of age
groups ofistriped bass and white perch; and

include comparative indices of relative

o sa-11 -




(2)

(3)

(4)

abundance for other fish species. - For maximum

value catch/effort data must be corrected for

'size and species selectivity by utilizing data

.collected during mark-recapture studies.

\

catch/effort data for all years can be used to

‘calculate approximate values for absolute size

of fish populations by;kﬁe use of conversidn
factors developed frba thésevyears in which
caéch/effort data were goilectéd'conCurrently
with mark-recapture poﬁﬁlgtion estimates.

mark/recapture data provide direct estimates of -

- absolute abundance of fish. These estimates will

be évailable from the three study regions and
from 1973, 1974, 1975. The recapture on the

water intake screens of the Indian Point power

- plant of fish differentially markedin zones of

1ncreas1ng distance from the plant w1ll provide

dlrect estimates of the fraction of the fish

population in each zone which is impinged.

estimates qf thevﬁumbers of eggs spawned in the
Hudson by the s{riped bass and white perch
populations will provide a basis for calculation
of the size of tﬁe parental stoéks, and associ-
ated age.groups of immatures. This reconstruc-
tion of populatlon size will be used to verify
the mark-recapture estimates. " -
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(5) measurements of important environmental vari-
ables concufrently with fish population estimates
will be used to account for the naturally occur-
ing fluctuatidns in fish populatioh size which
tend to obscure the true effects of power plant

operation.

ITI. ENTRAINMENT STUDIES

Summarx

The biological significance of aquatic organisms
being drawn or attracted into the intake‘canai is being
quantitatively determined by'measuring*the lodgitudinal
and vertical distribution of pPlanktonic organisms on a
diel basis, applying these densities to the actuai water
mass subject to entrainment on a diel basis, comparing
these theoretlcal entrainment values to observed den51t1es.
of entralned organisms, and flnally establishing the 1m—
mediate and delayed effects of entralnment.(passage) of
non-screenable organisms through the condensor system of

the plant.

- Program

Quantitative,sampling,is beiné'done in the river,
intake bays and discharge canal during all seasons of the

year. . Surv1vorsh1p and behav1or of zooplankton and fish

'.71arvae are - 1mmed1ately compared to see 1f any statlatlcally

3.
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significant differences are observed between the control
group (intake bays) and the treated gtoup (discharge
canal) which passed through the condenser tubes. In addi-
tion, a series of experimeﬁééi laboratory studies are
keyed to combinations.of AT, chemical discharges, aﬁdi"-A ; .A':'fj

residence times through the system produced by various R

plant“operational-schemes. Effects measured are lethal,

behavioral, and reproductive for zooplankton; lethal and

A e e eae i IR T L T e D

behavioral for fish larvae; and photosynthetic capability,

chlorophyl concentration, and cell damage for>phytoplénkton.
.Studies include sequential trials; trials of different'sizé
groups of_key species,xénd multi—species trials. When
possibie;”éli.life;history sﬁages §f each organism are

 studied.

III. MORTALITY AND SURVIVAL RATES

Collections of white perch and striped bass obtained
from the standard trawi and seine stations.éte separated
into four size groups ( 50, 50-125, 125, 250 mm) and 15
individuals of each size (if available) are randdmly picked
for age determination by scale analysis. Both speciesAsth |
clear annuli and can be aged quickly and reliably so that
relative age structure can be determined; |

Both data on relative abundance of'suéceSSive age
_groups, as obtained from Cath/efgoft.studyﬁ and data on

absolute abundance, as obtained from mark-recapture, egg
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deposition, and fish larvae estimates can be used as

-

ment, survival rate.

Taking the data from the entrainment studies together ' '"}ffﬂ

~a basis for calculating mortality rate, and its comple-

with the survival data based on population estimates, ‘the’

following sequence of calculations will be'carried out:

(1)
(2)

(3)

(4)

(5)

(6)

(7)

"lation of eggs and larvaé subjected to the in-

the number of eggs spawned in the estuary:

the size of the larvallpopulation;

from the entrainment study} thé'density of eggs

" and larvae in the immediate vicinity of the power-

plant water intake;

from (1), (2), and (3) the fraction of the popu-- .

Sy
e 3

fluence of the water intake;

4

from the entrainment study, the number of fish
entrained and the number passing alive through

the cdoling system - . hence the survival rate for

entrained fish; these data will be integrated

with those from laboratory studies of the impact
of the physical-chemical conditions of entrain-
ment upon young fish;

from (1), (2), and (5) the fraction of the popu-

lation killed dﬁfing early life history stages

by entrainment;

from (1), (2), and estimates of juveniles (JII’

JIII)' and Age Group I fish obtained from mark-
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recapture and catch/effort studies, the totai

mortality rates for each successive stage of the

early life history; development of a survivorship

curve will allow some useful interpolations, as
e A , .

for the JI stage; »
(8) from (6), and (7) by the use of standard actu-

arial calculations for survival under exposure

to competing risks of death} the survival rate

for each early life history stage in the absence :‘fa'

of the operation of the power plant (note that

Unit #1 and Unit #2 effects can be treated separ=-
.ately here and both can be differentiated from

background natural mortality);

(9) ° from (7), and (8) the decrease in survival during

the early life history due to operation of

Indian Point Units #1 and #2.
The calcﬁlations of the fraction of the year ciass-
affected by entrainmeﬁt'aré not sensitive to the natural
fluctuations in year-class strength which complicate inter-

pretation of population density changes. Entrainment

affects a certain proportion of the fish bopulation and

is priﬁarily a functioh of thevfgéétion of. the estuarine.
water withdrawn by the po&er plant cooling'system.} Apéro-
priate qliowance;for non-random distribution of the fish
”aﬁd'avoidéhcé;papability of tpe‘ﬁuﬁehileé must be maae,

' -. - N A .:z.’,
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but aoain these phenomena are not believed to change
because of year—class size.

The magnitude of natural mortality varies from
year to year in the early life'nietory stages, but is
always qnite high; The varlatlons do influence the

comblned natural and power plant induced mortallty,x
but the.relatlonshlp can be predicted as in step (8)
above for any observed or postulated natural mortality
rate.
The spatial distribution of Spawning ana survivingv
young fiéh may vary, especially as a funotion of
volume oflfreshwater discharge in the Hudson, and cor-
related pnysical and biological conditions. Such
phenomena are casually related to variations in year-
‘class-size. ) | ' S )
The spatial distribution of early stages of striped |
‘bass and white perch would influence.the fraction of
each year-class exposed to entralnment By utilizing the
population data dlscussed above in the model of the
" Hudson estuary striped bass population developed by Dr.
John Lawler of QLM, Refetence 8A-3, the effects of any
observed or postulated change in spatial distribution of
spawnlng fish and early life stages of the progeny on

the entrainment phenomenon can be readily predicted.

The simulation_model is simply a device for assessing

the outcome of ‘joint operation of the many population
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phenomena described individually through the field

- studies. This comprehensive assessment of an integrated

biological system to impact is complementary to assess-

ments of the individual population phenomena empirically

studied in the field.

Criteria for Assessing Impacts on Fish Populations

Baéed upon the population daﬁé detailed in this sec-

i g mepte 1wl Roa St

tion, the following criteria fof‘aséégsing the impaét‘of
Indian Point Units #1 and#2 upon popﬁlatibns of stfiped
bass and white perch are establisﬁédi Each criterion is
stated in terms of the symétoms'of aaverse'iﬁpact.
| (1) Decline in density of Juvenile i1, Juvenile‘III,g
and Age Group I fish coincident with startup of

Unit #2 and not accounted for by changes in egg

production by parental stock or by natural

environmental fluctuations.

(2) Large fraction of the population of eggs, larvée;
or - Juvenile I fish entrained and high_mortality
rate of entrained organisms. |

(3) Substantial reduction in survival.rate from
egg stage to JuVEnile II, etc. accounted for
by entrainment.

(4) Substantial percéntage of stéck from signifi-

cant area of estuary impinged on intake screens.
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(5)

(6)

7y

(8)

(9)

Lack of compensatory increase in survival rate

among Juvenile II and Juvenile III fish follow-~
ing fulfillment of criterion (4).
Lack of compenSatory increase in survival rate

among Juvenile III to Age Group I fish fo}léwing

.fulfillment of criterion (5).

Increase in growth rate of fish. Note thafiin-
creased growth rate is both a classical indi-
cator of a substantial decrease in stock denéity.
(hence an indicator éf adverse impact) and a

compensatory response to reduction in density

(hence an indicator of someicapébility of the

fish stock to sustain itself in the face of’

increased mortality).

Attainment of sexual maturity at an earlier
average age. The note in (7)'above identifyin§~f
the criterion as an indicator of both adverse
impact and compensatory capabilityﬂof—the popu-
lation applies here as well. |
Continuing decline in popuiation size or stabili-
zation at én undesirably lo& level following a
period of décline, as~p§¢dicted by-a simulation
model of the fish populétion which integrated

the empirical data from the ecological studies.




IV. BIOLOGICAL CHARACTERISTICS OF FISH POPULATIONS

Racial Composition

Food Habits

Age Composition

Growth ﬁate |

ReproductiVeCRate
Idéntification of sub-populations and study of eco-

logical felationships of major fish'species will be com-

pleted in 1973. These two.studies will pfovide additional
information on the resident or migrating nature of the
subpobulatidns (vital to estimates of population size):andzé
their respective'food habits. The report on this phase ‘2;'7

‘of work islﬁo be completed by May 1, 1974. ] ?’qﬂC
The study of biological characteristics and health . |

‘of fish populatiohs reached full scale in April 1973 and

will continue until January 1, 1976. This is a continua-
tion of efforts begun in 1972, which will provide infor-
mation as to the age and growth of fishes in tﬁ; area, | 4 _.iziik
sexual maturation, sex rate, fecundity and any possible -
effects by the once through cooling employed at IhdianC‘
Point. Data of very high precision are being obtained»i
in this part of the stﬁdy{ Many of the important uses
of these data in recqnstruéting the "dynamics of the fiéh
populations have been deécribed in the preceding sections.
Changes in age compoéition,.érbwth rate, age'at fifstx
sexual;matu;ation, and fecundity arelclassical indicatqrs

éA_go -
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of important changes in the mortality experiehce of fish
_ stocks. The first two of these tend to have a historicall
.character, often being detectable in the fish population
for some timevafter tﬁeir first occurrence. Additional
comparative data on age composition and growth rates k
predatlng 1969 is avallable from New York Un1versxty
studles and from the New York Conservatlon Survey of
1936. All of these populatlon parameters,'when closely

monitored, are useful in predictingﬁpopulation‘decline in
advance of critical depletion. The flrst report of this

phase of the work will be completed by May 1, 1975. The ,f
data are being collected and analyzed 1nvsuchra way'as |
to provide cohtinuous monitoring of the fish populations
.withﬁmlnimal lag time between field collection and exami—j

nation against previous population trends.

V. IMPACT OF THERMAL AND CHEMICAL EFFLUENTS ON ESTUARY

Summary

Measurements of the physical-chemical correlates of
‘ blologlcal parameters are belng made starting with April
1972 and continuing untll January 1, 1976. It is essential
.that this information be gathered as supporting data relat-
ing to the condition, behavior and distribution of fieh,
life. This information will be analyzed and factored
into the final'report issued from the study.
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- Program

Thermal studies, attraction of fish to the discharge
canal, infra-red mapping of thermal plume, acute and

chronic effects of temperature on survival and behavior

of fish and benthic invertebrates will be investigapgé c
during the period from April 1, 1972 to bctober 1, 1975.

These sthdies are important to the'suécess of the ovefall

program but are not considered as critical in time as the -
population estimation part éf the program; Studies of .
thermal preferences and the impact of therﬁal shocks on

fish and inVertebratés‘can be carried out simultaneousiy
in the facilities available, and are blanned for comple-
tion in 1973. They require»a full year of effort due to
seasonal changeg in reactions of the organisms. The |
temperature avoiaance study, whidh also required one

year to complete, will be carried out in calendar year

1974. Assay of chronic temperature effectévthrough study
of biological eneréetics will :equire two full years for. ‘
completion. This work will extend through 1974 and 1975. i . ~ilf€¥
The biological significance of therﬁal and chemical -
discharges from the plants will be determined by estab- R
lishing.the rate, quantity, and'disgribution of these |
discharges, and relating tﬁese to the densities and dis-
tribqtioqs of zooplankton, phytoplankton, fishes, and |
’benthé in;théfétudy:aréa on a_se;sénél basis. The popu-

lation dynamics,. turnoyet rates; ngductivity, and species
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diQersity of plankton organisms are being determined

and will be used to evaluate the significance of any
observed effects on the ecosystem. Energy budgets will

also be used to evaluate the effect of predicted thermal
discharges on secondary production rates of selecteq )
fish and benthos. These rates will be determined *
through ‘laboratory exéeriments.- Additional 1aborator§
experiments will be.performed to determine the acute
and chronic effects of temperature on the life stages of:
key aquatic species, the effect of temperature on the
behaVior of these organisms, the upper and lower tempef-
ature tolerances of these organisms, and the rglationship
of these‘daté'to‘plant operations. o o)
4 Computer simulétion, hydraulic modeling, aerial
,infrarea measurements at all tidal stages (correlated
with control measurements in the river), and a 25 station
thermal grid are being used to derive the intensity and

extent of thermal discharges (Units 1 & 2). Thermal

infrared imagery will be collected during four overflights

to coincide as close as possible to the major phases of

the tidal cycle (e.g. high and low slack, maximum ebb and
flood). " These overflighfé will be replicated with Unit

1 operating alone, Units 1 and 2 together, and Units l,A
2 and 3 as a béttery; Tﬁe thermal imagery will be used
to compile isothermal maps with 1°C contour intervals

from Stony Point to Annsville Creek and indlusive. The

e J O A
o
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~ section isothermal.plots of the thermal plume. The grid

'needs and findings.

. transects (Figure 8A-1): one from Verplanck southwest to'

25 station thermal gtid is placed in the river once a
month to permit the construction of axial and cross-—-

’ !
system will be located in the vicinity of the Indlan Point

statlon. The exact location will depend on blologlcal

Plant production records provide datalon the fre- .
quency of chlorination, concentrations and durations by
season as related to organic build—up in various water
passages, and eff1c1ency losses in order to establlsh the :-
minimum amounts of chlorlnatlon that are absolutely neces—?"?

sary. Physmcal and chemlcal Parameters are being measured

in the intake bays and effluent canal and also at three

Stony Point, one from Jones Point to Peekskill, and the

third, a Y-shaped transect, at Indian Point. Each transect

includes a main channel (deep) and a bay area (shallow) :f?i

which allows-fot evaluations in different habitats. The

northern transect serves as the control and the southern

will show the effects of pa551ng through the plant's

influence. The mlddle transect is designed to sample

close to the nuclear facility itself. The physical—chemical:
measurements (along with previous data) will define those
physical and chemical properties'of‘the estuary which

have importantiinfluences on the biota. (Tahle 8aA-1)
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The end result of this measurement program will be
an atlas, which presents a multidimensional picture of
the pertinent variables in the Indian Point area of the
lower Hudson River. This reference will serve as a data
base, in a readily usable format, which will allow\}n@esfi-
gators to quickly recognize the onset of unusual condi—
tions of water quality. Current velocity (as a funcfion
of season and wind conditions) is being measured with
depth‘for six tidal cycles spanning one lunar month. Dis-
solved ion ratios are being measured to ascertain the

location of the migratory "salt wedge" which ié a éritical;'v i"T
factof in several species' distributions. These data; L
along with‘temperature and specific conductivity,_are used
to define "salihity;"' Dissolved oxygen is measured to
~assist in the identification of water inputs that degrade .

water quality and will be included in the atlas via a

grid system as will pH. Turbidity is also included

because of its_relationéhip-to photosynthesis. Inorganic
and organic-éarbon are monitored as indicators of organic
pollution and because of their relationship‘to secondaryl
production of filter feeders and dissolved oxygen leveis.
Chlorihe demand, residual chlorine concentrations, and"
organo—chlorines‘are élso'measuréd as a direct chemical
perturbation.

| iFiéhxdensityaand~distri5ut10n-data'come-from the

sﬁanda;d.Statibns; catch pér ﬂnit effort pfogram (beach
8a-25"
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seines, bottom and surface trawls) and are supplemented

by the sonar echo integration studies. If the latter
technique proves reliable, a very thorough small scale
dispersion analysis will be méé;; The benthos densities
are being enumerated via replicated Peterson bottomﬂgfabs
- while macfo and microplankton densities are derived from
‘appropriéte sized plénkton nets.

Laboratory expefiments will be performed to establish |
thé iﬁfluence of'ambieht and elevated water temperatures
on the physiology bf key fish species. The temperafure

at which these species suffer equilibrium loss and death

SRR etk

will be defined (i.e. thermal tolerance studies). The
effects of éhort'ﬁeim exposure to "shock" temperatures
(ébove or below ambiént) will also be determined. A
bioenergetic budget (Reference 8A-12) will be determined
to define the chronic'effects of temperature on key fish
species. Measuremeﬁt of internal energy transfers and
utilization at speéific temperatures will be used (food
consumption, assimilation, active respiration, and growtﬁ).
Key'benthic invertebrates will also be subjected to
temperature tolerancé“and shock experiments and will be
used to determiné the long term effect of temperatures
experienced in the effluent canal and discharge area on
life table.processes.and growth rates. 1In additioh these
specieSKWill be used for in situ ‘cage experiments comparing

long term survivorship in the intake and effluent canals.

eacze -




Laboratory findings from temperature preference and

avoidance experiments of white perch and striped bass
will be compared with field results (fish and tempe;ature

distributions). Pertinent temperatures for these ex-

periments have been chosen from actual or predicted *

temperatures for the Indian Point area of the Hudson

|
River (ambient and changed by plant operations). " R N
The significance of attraction into the effluent
| l

canél and plume area is primarily directed at fish
species. Fish traps, beachvéeines énd electro-shocking
are used to provide data on species composition,
abundance, size, age,.fecundity, and generai conditién
~in these éreas. These are supplemented by thé sonar " k} W;;
studies. Temperature profiles are determined to verify

-Tthe extent and location of the thermal plume itself.

Similar data from Objective 1 (catch per unit effort)
are‘used for comparative purposés. The results of the

laboratory experiments on temperature preference and

|

avoidance will be compared fo aggregations of fish found h j’ i 

in the effluent canal and plume area. A fish tagging
program in the discharge’génal and plume area will belused |
to determine residency péfiods and local dispersal.
Tagging procedures will follow those found most efficient ‘
in the population dynamics studies.

Sufvival experiments will test the immediate effects

of chlorine dosages routinely added by plant operatlons

- to fish- resxdlng in the v101n1ty of the effluent canal
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TABLE 8A-1

ECOLOGICAL SURVEY

WATER QUALITY MEASUREMENTS

Parametexr

Temperature

PH .
Conductivity (salinity)
Turbidity |
Alkalinity

Bicarbonate

Ammonia |
Ofthophospﬁate
Nitrates |

Carbon (inorganic
and organic)

Chlorine demand
Free Chlorine

Residual Chrlorine

Erequency
Weekly

Weekly

Weekly

Weekly

Monthly
Monthly
Monthly
Monthly
Monthly

Monthly

Weekly

Weekly

Weekly




__Table 8A-1. Population Data for Assessment of Impact of Indian Point Unit #2 Upon
R —---— Population Density of Striped Bass and White Perch in Hudson Estuary

2 | Power Plant ‘
: Impact Data on Fish Populations
‘ . Age Group 0 » Age Groué
Year Unit #1 Unit #2 Eggs Larvaq ‘Juvenile I Juvenile 1. Juvenile OI Age Group 1 _II m Iv
‘19(‘59 Entrainment : - - - ﬁl @ A @ : _ @l @ A @
: Impingement None ' ’ : : : _ .
1970 Entrainment - - -, ﬁ& : @ ' A @ , ﬁ}. @ & @ -
Impingement_ None ) : . : .
1971  Entrainment - - - R - - -
N Impingement None - A Ty
- 1972 Entrainment - - - A O A @ A ©) A Q)
; ‘L Impingement None ' T Voo R
; e 1973 Entrainment : <1> @ - . A@ o A @ A@ ‘ A @
! Impingement Impingement , ’ )
3 . 1974  Entrainment Entrainment @ @ - AR A @ AR A @
: Impingement Impingement _ '
3 1975 Entrainment Entrainment ; @ <2> - ' A @ & @ A @ & @
: Impingement : .

Impingement

[



Legend fO\l;‘Table 8A-1 " s s S e

Raytheon — Trawl Catch/Effort — Unit 1 effect only
Texas Instruments — Trawl Catch/Effort — Unit 1 effect only*

Texas Instruments — Trawl Cétch/ Effort — Unit 1 + Unit 2 effect

Raytheon — Seine Catch/Effort — Unit 1 effect only

Texas Instruments — Seine Catch/Effort — Unit 1 effect only*

OO bbb

Texas Instruments — Seine Catch/Effort — Unit 1 + Unit 2 effect

’/'

1 Texas Instruments — Mark Recapture population estimate — Unit 1 effect only
21 Texas In_strurhents — Mark Recapture.population estimate — Unit 1 + Uhif 2 |
effects v :

<]> - Texas Instruments — Population estimate eggs and larvae — Unit 1 effeg,;t E '
| only

@ - Texas Instruments — Population estimate eggs and larvae — Unit 1 +2 , EEE
effects ' ' :

* Impingement effects of Unit #2 if operational during last half of 1973.
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Bear #At, Bridge . . : S
& TRAWLING, PLANKTON AND BENTHOS STATIONS '

REGION 1
© BEACH SEINING STATIONS o

Storm King Mt.

REGION 2
REGION 3

Beacon-Newburgh Bridge

Foundry Cove

Constitution Is.

West Point

Stony Point

Storm King Mt.

Bear Mt. Bridge

OSSINING
REGION

>

' ¢‘3 ;:iE;gﬁ§§"8A¥1;;'Indién;@oint.Ecologicél
LT U study Regions

-, 8A=33 B



8B. ECOLOGICAL MONITORING

I. = Objectives

If the Atomic Energy Commi;sion has determined that a
closed-cycle cooling systemfﬁagt be constructed for Indian Point
Unit No. 2, then the écological survey described in this section
shall be conducted uﬁtil commencement of operation of the closed-
cycle cooling systemlto determine if operation of the plant

" extending cbmpletioﬁ of the closed-cycle cooling system is
causing irreversible harm to the environment. |
II. Program

 1. Monitor fish collections at the Indian Point Unit.Né.

2 intakes. Impingemeﬁ£ figures will represent.a composite &f

collecfions‘dﬁring fhe regular washings of the travelling screegé' o

on that counting day. Thé number of collections will be limitea

to the minimum required for statistical validity in order i

to permit rapid return to the river of most of the impinged fiéh.‘-

The total number, species distribution, lengths and weights will

be calculated from a statistical subsample of the total collection;
-2. Monitor entrainment of striped bass eggs and larvae

by Indian Point Unit No. 2 by sampling at one intake forebay station

and one discharge canal station on a once weekly basis fof the E

duration of the spawning season (approximately May l—Juhe 30) . .

Collections will be made é%ery two hours, at each station for a

total samplihg cycle of 24 hours. Abundances at the intake

forebay and discharge canal (in #/1000 cu. m ) diel variations,

survival ratesiand size diéfribution of entrained larvae will bé-

obtainéé,__' ' \
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- Physical and chemical parameters such as ambient

by.obtaining catch effort trawl data during the month

temperature, temperature difference between intake

and discharge,‘diSsol&ed oxygen, pH and salinity,

will be measured ét the time each entrainment sample

is taken. A grab sample to measure the above parameters‘
will be taken during pefiods of impingement monitoring.

Monitor fish population densities in Haverstraw Bay

of September at trawling station used during the 1969-1970
survey and the present edological survey. Physical and chemicai

pérameters will also be collected at the time of sampling.

g8B=2



9l FISH COLLECTION

b}Objective'.
' To establlsh a schedule for 1mmed1ate reportlng of 1“;si" }f )

'xffdata on. flSh collected at the 51te s 1ntake screens in

\

o order to enable determlnatlons to be made 1n accordance‘ ‘;'rh.'_~ﬂ1 ;

N / ,
o Wlth the objectlves of lOCFRSO Appendlx D, of the need

Evand the means_ for correctlve actlons to reduce the numbers

of flsh collected.“ :;5Q;'“

{fSpec1flcatlon'v e
Appllcablllty 'Yhi{bﬁ
_7‘App11es to the reportlng and evaluatlon of data :[

Jon collectlon of flSh at the s1te ‘5. 1ntake screens.

:Y¥h>monthly report4shall bewforwarded to the:a
Dlrector of Regulatory Operatlons, Reglon 1{£€f”
:&contalnlng the data on the number, 51ze,_and"
ispecles of flsh collected at the 1ntake |
fscreens (except for collectlons made durlngHA-fﬁb'crl
itestlng of the structure) The number of
;counts durlng any month w1ll be the number -

xﬂrequlred for proper statlstlcal analy51s

”“.u.of flSh collectlon.i ThlS report maydbe*the
'ffsame monthly report submltted to the New

ffYork State Department of Env1ronmental

"Conservatlon. L




'nyo less often than once every 90 days,

" the env1ronmental 51gn1f1cance of these |
. and other plant operatlng data. w1ll be

. jolntly evaluated by Con' Edlson and the

AEC Regulatory Staff, 'i*ipjm* .

/o o - - R
,/ - ER T T

M?yﬁaBa51s of Spec1f1cat10n

The collectlon of addltlonal data w111 permlt a more .

fde 1n1te assessment of (a) the env1ronmental 51gn1f1cancel?5
.of collectlons of flSh at the 1ntake screens, and (b) what;u“ j'_____y

ﬂa 31gn1f1cant collectlon conSLSts of. ifd

'1'The number of counts made w1ll be 11m1ted to those
lequlred for ‘a valld statlstlcal analysrs to permlt the
_rapld return to the rlver of most of the 1mp1nged flsh.

j'These studles descrlbed 1nMSectlon 8 (ECOLOGICAL :

;§H§Y§X) are 1ntended to prov1de such data. Pendlng de—'
fvelopment of thlS 1nformatlon,‘Spec1f1catlon 9A prov1de5}f;4-w

?a mechanlsm for the AEC s Regulatory Sta frto be kept

;currently adv1sed of the number of flSh be1ng collected

at the 1ntake screens s0 that determlnatlons can be made .

‘hether measures to reduce these numbers should be(,

:nstituted.

iThe basellne prov1ded by Spec1f1catlon 9A w1ll a1d g
'ﬁ’tﬁln the development of 1nter1m operatlonal procedures and '
'?correctlve actlons to be taken 1n order to mlnlmlze the

'QiStatlon s 1mpact on the flsherles resource. |




10l ADMINIS'PRATIVE CONTROLS o

“'f;Objectlve-
| | To descrlbe the admlnlstratlve controls that relate to
’i management procedures, record keeplng and reportlng that are
. fcon51dered necessary to prov1de the assurance and ev1dence o

. ;that the plant will be managed as. prescrlbed by the Env1ronmental
o / : :
‘1”Techn1cal Spec1flcatlons.

5.Spe01f1catlons

ﬂ;r”IL Actlon to be taken in, the Event of an Abnormal EnV1ronmental

DA”Occurrence. ,»f

'aVA Any abnormal envrronmental occurrence shal 'be

promptly 1nvest1gated by the Statlon Manager-

. The Statlon Manager shall promptly notlfy the

fany abnormal env1ronmental occurrence: i

31JC.' The Statlon Manager shall prepare and submlt promptly
:;5?a report 1n wrltlng to the Manager of the Nuclear Power

'?;;Generatlon Department follow1ng the observatlon of an'w

:.fxdabnormal envrronmental occurrence. Such report shall
- >

‘ffgédescrlbe the c1rcumstances leadlng up to, and resultlng

'~1o;from the occurrence, and shall recommend approprlate

‘"Tactlon to prevent or reduce the PrObabllltY °f afk;

5f,ﬂrep1t1tlon of occurrence._,ga

The Vlce Pres1dent of Power Supply shall report the
:f501rcumstances of any abnormal env1ronmental occurrence~7:
"“y-ﬁwto the AEC as. specrfled 1n Sectlon lO B, "Plant Repqrting

'7Requ1rements




fi;ii}f In addltlon to reports regulred b appllcable regulatlons,;hul
B the follow1ng 1nformat10n shall be prOV1ded to the Atomlc |
- Energy Comm1551on-r-" : | 7 | |
-_ A. Events requlrlng notlflcatlon-w1th1n 24 hours (by
‘h-‘telephone or telegraph) to the Dlrector of Regulatory
‘”i}Operatlons, Reglon l followed by a wrltten report

;fw1th1n 10 days to the Dlrector, Dlrectorate of Llcen31ng

;USAEC, Washlngton, D. C.j 20545,'w1th a copy to thei‘

".Li;Dlrector of Regulatory Operatlons, Reglon‘l.ﬁpi
5}1;1 Abnormal Env1ronmenta1 Occurrence as Spec1f1ed 1n ':'” o

Sectlon l. h

,awThe wrltten report,Aand to the extent poss1ble the

fprellmlnary telephone or telegraphfreport, shall

fdescrlbe, analyze and evaluate the env1ronmental

feffect and outllne the correctlve actlons and
’ measures taken or planned to prevent recurrence of:

above.” ﬂ"ff:f;? TW

VA Seml-Annual Statlon Operatlons Report shall be;f‘

Tfpréparedand submltted to the Dlrector, Dlrectorate of

M?g“Llcens1ng, USAEC, Washlngton, D C.,?
dafter the end of each reportlng perlod 1n accordance w1th

the addltlonal requlrements of Appendlx B to%sald llcense.c

-~?dThe report shall prov1de the follow1ng 1nformatlon (summarlzed

'ﬁon a monthly bas15) and’ shall COVer the 51x—month perlod

:or fractlon, thereof endlng June 30 and December 31 The
~ﬁa;due date for the flrst report shall be calculated from the:é;if‘f

x{’;:date of 1n1t1al crltlcally. S




Non Radloactlve Effluent Releases._l
,f@TwInformatlon relatlve to the quantltles of llquld, gaseous
":and solld non-radloactlve effluents released from the

plant and the d;lutent volumeS'used,;n maintaining

g thefreleases“within the limits of appropriate regulations'

'/ff:shall be prOV1ded as follows-

iha,: Chlorlnatlon of Coollng Water

?:V— The dates on Whlch chlorlnatlon was performed{
;33-'Amount of sodlum hypochlorlte consumed durlng 'l

:;each chlorlnatlon._

fvi—'Concentratlon of sodlum hypochlorlte used

f—vAnalytlcal results of chlorlne tests.gt.h

_ff Coollng water flow rate durlngﬁchlorlnatlon.

”"Calculated flow rate per 1ntake screen,"spec1f1cally

f.lndlcatlng the dates when reduced flow takes place.n‘

Measured head loss across the outer flxed screensffﬁ

rlor to and 1mmed1ate1y after screen wash
ANumber of flSh collected on the 1ntake screens.-
5{ C. A. Progress Report shall be submltted at 51x month

p %flntervals to the Dlrector, Dlrectorate of Llcen51ng, USAEC,

UI;:Washlngton,:D C. 20545 descrlblng act1v1t1es of the

“.fEcologlcal Survey Program for the prlor s1x month 1nterval 'i% ';
: Long Term Survey | L e o :
ZJ-Upon completlon of each of the follow1ng.%-
(l) Thermal survey " .. :

SN (2) EC_O,ng]_;ca]’_._._‘SurVeY:{;”j_‘ ;




VEJfI;." Hwh1ch were descrlbed in Sectlon 7 and 8, -a summary - report

3—.7 ‘d’w1ll be submltted to the Dlrector, Dlrectorate of Llcen51ng,

\USAEC, Washlngton, D. C., 20545(







