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1.0 DEFINITIONS

1.0 Definitions

The following terms are defined for uniform interpretation of the Environmental Technical Specifications
for Indian Point Unit Nos. 1 and 2.

1.1

1.2

1.3

1.4

Hudson River estuary - the tidal portion of the Hudson River from the Battery up to Troy Dam
resulting from the influence of the Atlantic Ocean.

Abnormal Environmental Occurrence

An abnormal environmental occurrence of any plant condition that:

1.2.1

1.2.2

1.2.3

Results in noncompliance with, and is in violation of, an environmental technical
specification and causes an abnormal degradation of the environment, and

Exceeds a Limiting Condition for Operation as established in the Environmental Technical
Specifications, or

Causes any uncontrolled or unplanned releases of chemical, radieeetivey-and thermal or other
discharges from the site in excess of applicable State and local regulations.

Emergency Conditions

1.3.1

Reactor Emergency - shall mean an unanticipated equipment malfunction necessitating prompt

remedial action to avoid endangering the public health and welfare,

Temperature Considerations

1.4.1

1.4.2

1.4.3

Circulating water system includes the intake openings and structure for all units, the

condenser cooling water system, the discharge canal, discharge port and structure.

Intake Water Temperature - refers to water temperature measured in the intake structure

forebay in the inlet to the circulating water system.

Discharge Canal Water Temperature - refers to water temperature measured in the discharge
canal, at or near the confluence of the discharge ‘canal with the Hudson River.
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1.0 DEFINITIONS

1.5

1.4.4 AT Across Condensers - refers to the temperature difference between the intake water tem-
perature and the discharge canal water temperature. -

1.4.5 Ambient River Water Temperature ~ refers to Hudson River water temperature resulting from
only the addition of heat from natural sources but not including heat of artificial origin.

1.4.6 Site Baekground River Water Temperature - refers to a Hudson River Water temperature at the
indien-Point-site-without-the-addition-of-thermel-diseharges-£frem—the-Indian-Peint-gite
edge of the dock, about 65 feet in front of the Unit No. 1 Intake structure. (See Figure
2-1.)

1.4.7 Thermal Discharge ia—eae—whieh—resaies—er—weaid—reeaiﬁ—ia—a—tempefatufe—rise;at—ehe—reeeiv-
ing-water-abeve-the-permissible-—temperature-rises-iisted-in-Seetien-2+1 is the addition of
heat from other than natural sources to a receiving body of water.

1.4.8 Mixing Zone - the volume of water heated up by thermal discharges from the Indian Point
Station mixed with the ambient river water volume to reduce temperatures to the limits
established in Section 2.1,

1.4.9 Deicing - refers to melting of surface and frazil ice done by recirculating a portion of the
condenser discharge water back to the intake structure through the deicing duet-and-spray
kheader loop.

Velocity

1.5.1 Intake Velocity - water velocity expressed in feet per second (fps) of cooling water withdrawn

through the intake opening structure which includes the outer fixed (meshed) screens located
at the forebay openings, trash racks, traveling screens, and stop log guides., The intake
velocity through the screens is not measured directly but its maximum average value over the
surface area of the screens is calculated by knowing the volumetric flow rate, i.e.,

Q
V. V. . = -
Vim = ealeutated meximum intake veleeity, fps

V-a = caleulated average intakeivelocity at outer fixed screens, fps
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1.0 DEFINITIONS

Q. = meximum volumetric flow rate (cfs) obtained by the capacity of the circulating water
pumps

Ag = projected area of the ogening of the frame of outer fixed screens through which the
cooling water flows, ft

Rf = fraction of projected area available for volumetric flow taking into account the size
of the mesh screen and diameter of the screen wire, e.g., 0.080 in. diameter wire in
3/8 in. square mesh screen

(0.375 - 0-080)2 = 0.62 fraction of area available for volumetric flow
(0.375)2

The intake velocity is constant with constant volumetric capacity of the circulating pumps
and constant projected area through which the water flows.

1.5.2 Approach Velocity - water velocity at a distance of approximately twenty-four inches away
from the outer fixed screens (which are located at the bay openings). The area average
value of the approach velocity is estimated by knowing the volumetric flow rate, i.e:

Qe
vV, = 'K; (1-2)
where:
V, = area average approach velocity (fps)
Qc = volumetric flow rate (cfs)
Af = average area of cross section 24 in. ffom intake forebay opening to river (ft2)
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1.0 DEFINITIONS

1.5.3 Discharge Velocity - the average velocity at the vena contracta of the water jets issuing
from the discharge ports. The discharge velocity is not measured directly, but is calcu-
lated by measuring the difference in water level across the discharge structure.

That is:
ch = C 2g h (1-3)
where:
ch = velocity at vena contracta (fps)
g = acceleration of gravity (ft/sec?)
h = height of water in discharge canal above river level (ft)
C = proportionality constant (about 0.95) (Ref. 1-1)

1.6 Chlorine

1.6.1 Free Available Chlorine (Free Chlorine) - that part of the chlorine injected into the
water that remains as molecular chlorine, hypochlorous acid (HOCl), and hypochlorite ion or
a combination thereof. (Ref. 1-2, 1-3.)

1.6.2 Combined Available Chlorine (Or Combined Chlorine) - that part of the chlorine injected into
the water that remains combined with ammonia or other nitrogeneous compounds (Ref. 1-2, 1-3).

1.6.3 Residual Chlorine (or Chlorine Residual) the amount of available chlorine present at any
specified time subsequent to the addition of chlorine (Ref. 1-2, 1-3).

1.6.4 Total Residual Chlorine (or Total Chlorine Residual or Active Chlorine) consists of the
total amount of chlorine residual (the total free available and/or combined available
chlorine) that remains, without regard to type (Ref. 1-2, 1-3),.

1-4



1.0 DEFINITIONS

1.6.5 Chlorine Demand means by implication the exact amount of chlorine required to oxidize
completely all compounds that reduce free chlorine in the water. These compounds include
both organic and inorganic substances. In practice, the term is used when referring to the
difference between the dose and the chlorine left (chlorine residual) after a particular
period of contact, for one particular dose rate (Ref. 1-3).

1.7 Fishing - Fishing shall include the propagation of fish and other aquatic life.
1.8 Entrainment - the forced association with and exposure of nonscreenable organisms to cooling water.

1.8.1 Pumped entrainment - passage of organisms with the cooling water through the coolihg system.

1.8.2 Plume Entrainment - mixing of organisms present in the eeelimrg water diseharge in the reeeiv-
ing water during dispersien of the heated eeoling water im the reeeiving water - recelving
water with the heated water from the discharge candl during dispersion of the heated water
into the receiving water.

+.9 Entrapment - the eapture end helding of erganisms em er within the inteke, sereening and discharge
struetures ef the eooling system.

1.9.1 Impingement - the contact and/or retention of organisms in the screening structures of the
cooling water system (screening structure to include all types of mesh screens, trash racks
and structural configurations which can impinge organisms),

1.10.1 Cold Shock - exposure of organisms to rapid decrease in temperature.
1.11.1 Zones of Passage - in river and estuary systems, is the continuous water routes of the

volume, area and quality necessary to allow passage of free swimming and drifting organisms
with no significant effects produced on their populations.




1.0 DEFINITIONS

References
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1-2 "Annual Book of ASTM Standards, Part 23, Water: Atmospheric Analysis, D 1253-68," American Society for
Testing and Materials.,

1-3 Final Environmental Statement, September 1972, p. A-V-22,



2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS
Applicability -Applicability
Applies to the controlled release of thermal Applies to routine sampling and analysis of
discharges, residual chlorine and other the station effluents and to an analytical
chemical discharges, radiesetive-iiquidss; evaluation of the data collected from the en-
gaseous and solid wastes from the Indian vironmental monitoring survey carried out.
Point Station.
Objective Objective
To define the conditions for release of non- To establish a sampling and analysis schedule
radioactive esnd-redieeaetive liquids and solids which will assure that all effluents are kept
to the Hudson River and gases to the atmo- within applicable Federal, State, and local
sphere in order to assure compliance with regulations.
applicable Federal, State and local regula-
tions. :

2.1 Thermal 3.1 Thermal
Applicability Applicability

Applies to the discharge of the heated coolant
wvater from the discharge structure.

Objective

To define the conditions for discharge of the
effluent cooling water to assure compliance
with applicable State, and local regulations
and to limit thermal stress to the aquatic
ecosystem in order to minimize adverse thermal
effects of the Indian Point Station on biota.

2-1

Applies to temperature measurements made in
the front of intake and discharge canal.

Objective - ‘

A. To establish that thermal releases will
conform with applicable State and local
regulations.

B. To assure that thermal protection con-
ditions, including temperature difference
across the condensers, discharge tempera-
ture, rate of temperature change, and tem-
perature within a prescribed mixing zone,
are maintained within the Technical Speci-
fications.




2.0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

2,1.1 Maximum AT Across Condensers

Objective

Limit the maximum temperature rise across the
condensers during normal operation.

Specification

A. The maximum temperature rise across the
condensers shall not exceed 35-F2-during
normal-eperatioen-whenever-the-inteke-water
temperature-is-greater-than-402F-and-252F
whenever—the-intake-water-temperature—-is
equal-to-or-tesa—than-402F

(1) 25°F whenever the intake water tem-
perature is less than 40°F,
(2) 15°F whenever the plant is not

operating at reduced flow.

The maximum temperature rise across the
condensers shall not exceed 28°F during
times when one or more circulating water
pumps are down for maintenance. A+l
maintenrapee-work-on-the-pumpoajy-if-dene
during-June-through-August;-shaeli-be
limited-to-ene-pump-at-a-times

C. The maximum temperature rise across the
condensers shall not exceed 28°F whenever
a-portien-of-the-condenser-diseharge-+s
reeireulated-to-the-intet-for-iee—ecentrot
during-deteing-operationss ten percent of

3.1.1 Maximum AT Across the Condensers

Objective
To monitor the intake and discharge tempera-
tures to assure that the allowable AT across

the condensers is not exceeded.

Specification

The site river water temperature in-frent-of
the-intake-strueture shall be measured con-
tinuously by means of at least one tempera-
ture element located at a depth of about 13
feet below mean low water at-the-intake
struetures-and-the-inteke-water-temperature
shall-be-reeorded-at-30-minr-intervate--The
diseharge-canal-before-its-eonfluenee-with
the-river-shall-be-monitered-eentinuousiy
using-a-temperature-prebe-at-a-depth-ef-5+5
feet-below-mean-tew-water+—-The-aeeuraey—-of
the-system—and-sensttivity-of-the-temperature
sensers-are-1-3%-and-0-12F;-respeetively.
The intake water temperature along with the
discharge canal water temperature shall both
be monitored continuously. The latter shall
be obtained by means of a probe located in
the discharge canal before the confluence
with the river, at depth of 5.5 feet below
mean low water (see Figure 2-1 for location
of probes). The continuous temperature
recorder shall not be inoperative for a
period exceeding 14 days. As an alternate
during the system downtime for calibration
or repairs, the temperature readings in the
front of the intake structure and in the
discharge canal shall be obtained locally
four (4) times a day.
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2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS

Specification (Cont'd) Specification (Cont'd)

the normal condenser discharge is recircu-
lated to the inlet for ice control during
deicing operations, or 34°F whenever 20%
of the normal condenser discharge is re-
eirculated to the inlet for ice control
during deicing operations.

The flow rate through the plant shall be
logged each day and any changes recorded at
the time of changes.

Bata-frem-the-two—sensers-are-recorded-individu-
atty-every-30-minutes-en-a-strip-chart-recorders

D. Whenever the temperature increment (AT) is
above the specified limits for more than
one heur day, action shall be taken
to determine the reason for temperature
increase and its expected duration, and
corrective action shall be taken to re-
duce the AT to within the specified
limits. These occurrences shall be re-
corded and reported in accordance with
the Plant Reporting Requirements.,

Continuous temperature monitoring using-the
automatie-system is required following
changes in power level or during deicing
operations until the AT across the condensers
are stable. )

The-tide-and-temperature~-of-the-river-immeds
ately-surreunding-the-site-shall-be-taken-
eontinuwously-by-means-of-a-tide-stage-height
instrument-leeated-beneath~the-pier-in-front
eof-brit-Ne--1+

Bases

The rise of intake water temperature across
the condenser is a fixed value based upon

initial condenser design, circulating water
pump operation, and the plant's power level.

During normal operation with-the-six-eireu-
tating-weter-pumps—at-£full-eapaeitys;—a—totalt
flow-0£f-8405000-gallons-per-minute—{gpm)-is
expected-frem-Serviee-Urtt-—Ne--2-and
2865000-gpm—from-bnit-Ner-1-—-The-gix-pumps
for-serviee-water-cireutation~resutts-in-a
totat—-flow-of-305000-gpm-from-Bnit-Ne+—1+
Egeh-eireulating-water-pump-has—-a-eapaeity

2-3

Bases

Temperature monitoring sensors in front of
the intake and the discharge canal at the
confluence of the Hudson River will be moni-
tored by means of the recorder imn-the-eentrel
reem which will provide a reliable method for
determination of the temperature differential
across the condenser.

Knowledge of the temperature rise across the
condensers and the service water system and
the volumetric flow rate of cooling water
through the condensers and service water
system determines the rate at which the plant



2,0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

Bases (Cont'd)

e£-140;000-gpm—-and-each-serviee-water-pump-in
Unit-Ne--25-5000-gpm, a total condenser water
flow of 840,000 gpm is obtained on Unit No. 2
from its six circulating water pumps, and a
total condenser water flow of 280,000 gpm is
obtained on Unit No. 1 from its two eirculat-
ing water pumps. Each circulating water pump
has a capacity of 140,000 gpm. In addition

to the above, Unit 1 has six service water
pumps (two with capacities of 16,000 gpm

each, and four with capacities of 1500 gpm
each) with a total flow of 38,000 gpm. Unit
No. 2 has six service water pumps, each with

a ecapacity of 5,000 gpm, for a total flow of
30,000 gpm. The increase in temperature of
the circulating water through each of the
three condensers for Unit No. 2, and one con-
denser for Unit No. 1 will be dependent on the
pumping capacity of each of the pumps. At-a13
times-a-minimum-se¥rviee-water-£lew-of-up-te
685000-gpm-for-beth-Units-Nosr-1-and-2-will-be
required-to-remove-residual-heat-in-the-re-
geter-syatem—for-the-two-units+ When the
intake water temperature is less than 40°F,
the flow will be reduced from 100% flow to

60% flow, thereby resulting in an increase in
the temperature differential across the con-
denser. This flow reduction was required

by the New York State Department of Environ-
mental Conservation in an agreement made with
Consolidated Edison on April 28, 1972, to
rescind an order by the State on February 29,
1972, to shut down the circulating water pumps
after en-extensive fish kill occurred at the

‘Bases (Cont'd)

rejects heat to the river. Temperature
measurements and rate of changes in tempera-
ture are necessary to determine the range
and relative fluctuations in temperature
experienced by aquatic life in the intake
and discharge areas., The heat rejection
rate as discussed in Section 2.1.3 along
with the discharge canal temperature (see
Section 3.1.2) at the confluence of the
canal with the river, is an important factor
affecting the response of the river to the
thermal discharge; that is, the maximum
river surface temperature and the extent

and intensity of the thermal plume. See
Sections 3.1.5 and 4.1.1 for further details
regarding the monitoring of the thermal
plume.

The-Autematie-Environmental-System—€AES)
eortinuously-moniteors-temperature;-disseived
exygens-and-pH-in-water-pumped-direetiy-in
frent-of-the-intake-eenal---In-additieny
temperature—disselved-oxyger;-pH;-satintey
and-euprie~-ion-are-menitored-in-water-pumped
direetly-£frem-the-effluent-eanal-—-Data-froem
the-eitght-probes-are-recorded-every—30-minutes
or-a-strip-ehart-reeerders



2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS

Bases (Cont'd)

intake structure during testing of the pumps
for Unit No. 2. The purpose for flow reduc-
tion is to reduce the volume of river water
used and the intake velocity through the outer
fixed screens to reduce fish impingement dur-
ing wintertime. Flow may alos be reduced
when the temperatures are greater than

40°F for fish protection.

Since the temperature differential increases
with reduced flow, during the summertime when
the ambient water temperature can reach 79°F,
maintenance of pumps requiring shutdown should
be avoided in order to avoid excessive thermal
stresses on aquatic biota.

During the winter, warmed water from the dis-
charge canal can be recirculated to the intake
forebay of Unit No. 2 for deicing purposes to
melt surface and frazil ice by means of two
80,000 gpm pumps located adjacent to the dis-
charge canal. Deicing on Unit No. 1 is at-
tained by means of direct recirculation of a
portion of the heated water from the outlet
water box of the Unit 1 condenser. The-pur-
pese-te-limit-the-ineremental-temperature—of
the-heated-diseharge-water-reeireulated—-to-the
inteke-foerebay-is-te-reduee-the-attraction—of
fish-er-ether-biota-to-heated-water-and-the
inteke-se-as-te-minimize—the-impingement-ef-
feets-en-organismsr Primary use of the
deicing operation occurs in December and
January with intermittent operation from
November through April.



2.0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

2,1.2 Maximum Discharge Temperature

Objective

To limit the maximum temperature of the con-
densers cooling water discharge through the
discharge structure at the confluence with the
river during normal operation.

Specification

During July through September, the discharge
canal water shall not eéxceed 96°F during
normal plant operation of the two units with
all circulating pumps and service water pumps
in full capacity flow.

During operation of Units Nos. 1 and 2, the
thermal discharges from the discharge structure
into the estuary shall be limited so that the
water temperature at the surface of the Hudson
estuary shall not be raised to more than 90°F
at any point. Further, the temperature of at
least 1/3 of the surface as measured from
water edge to water edge at any stage of tide
shall not be raised to a maximum of 83°F during
October-June and 86°F during July-September.

If the limiting condition of 90°F for a non-
passageway is exceeded, then appropriate action
shall be taken to ensure that this temperature
shall not be exceeded for more than two con-
secutive hours. If the water temperature ex-—
ceeds this condition, station power shall be
reduced to the extent necessary to maintain

the discharge cooling water at 90°F below,
unless there is an emergency need for power.

2-6

3.1.2 Maximum Discharge Temperature

Objective

To monitor the circulating water discharge
temperature to assure that the allowable
discharge temperature is not exceeded.

Specification

A mid-depth continuous temperature recorder
will be used in the discharge canal. Temper-
atures at the discharge canal will be trans-—
mitted to the control room;-ever-eme-hour
end-stered-by—eomputer. The temperature
averaged-ever-ene-hour will be visually dis-
played for monitoring purposes. fhe-aeeuraey
of-the-system—end-sensitivity-of-the-tempera—
ture-sensers-are-1-3%-and-0:12F;-respeetivelys
When the system is not operative, an alter-
native backup system as presented in Section
3.1.1 will be used.

A-Thermal-Buey-System-eoncisting-of-four
bueys-leeaEed—ae—vasieus—dissanees—upseream
and-downstream-of-the-site-shall-reeord-tem-
perature-eontinuously-at-the-topy-near-top;
near—beé&em;-&né—Ehe—betéem—ef—ehe—fivef—by
mears-ef-thermisters—--The-prebes-are-leeated
at-abeut-1450-ft-dewnetream;-1000-£ft-middles
450-fe-upstream-and-700-ft-as-shewn-in
Figure~-2-1+



2.0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

Specification (Cont'd)

Deviation from the specifications shall be
documented in accordance with the Plant Re-
cording requirements.

Bases

The analyses made by the licensee is based on
the assumption that the maximum ambient tem-
perature is 79°F and the maximum effect of
recirculation, from the tidal influence of the
estuary, on the intake temperature is 1.2F°
temperature differential. Therefore, the
maximum discharge canal water temperature
should not exceed 95.2°F. An upper limit of
96°F of the discharge water at the discharge
port is thereby being set.

The thermal discharges shall also be main-
tained at all times to adequately protect
aquatic biota against exposure to excess tem-
perature. The 90° temperature is established
because most species in this region cannot
tolerate prolonged exposure to temperatures
above 90°F. Based on literature review and
laboratory studies of several species, 90°F
appears to be a maximum temperature that can
be biologically tolerated. Since discharge
temperatures approaching 90°F will occur a few
weeks out of the year, no detrimental changes
in population structure, food chain relation-
ships or productivity are anticipated. How-
ever, changes of this nature are expected in
the immediate discharge area but such changes
in a relatively small portion of the receiving

waters are not expected to adversely affect the

overall aquatic ecosystem.
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Bases

The placement of the temperature monitoring
instrument in the discharge canal will give
the temperature of the discharge water im-
mediately before mixing with the receiving
water. The placement of this temperature
sensor at 5.5 feet in the discharge canal will
provide for temperature measurement repre-
sentative of the discharge water before ~
mixing with the receiving water.

The temperature sensors along the shore-
line in front of the discharge structure
upstream and downstream of this structure
will monitor the water after mixing has
occurred with the receiving water.




2,0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

2.1.3 Maximum Heat Rejection Rate (Btu/hr)
Objective

Limit the maximum heat discharged with the
heated coolant water into the Hudson River.

Specification

The maximum heat rejected into the river with
the discharged heated coolant water shall not
exceed as follows:

Unit No. 1 2.0 x 109 Btu/hr
Unit No. 2 6.5 x 109 Btu/hr
Unit Nos. 1 and 2 8.5 x 109 Btu/hr

The heat rejection rates shall be calculated
on the equation :

H = Q¢ Cp AT.p 2-1)

where:
H = heat rejeeted rejection rate in BTU/hr
Q. = condensers cooling water flow in

cu. ft/hr. as described in
Section 2.1.1.

ATc = <{condenser) temperature differential
€2F) across the condensers as dis-
cussed in Section 2.1.1.

p = water density, lbs/cu. ft

Cp = specific heat of the water

2-8

3.1.3 Maximum Heat Rejection Rate (Btu/hr)

Objective

Calculate the maximum heat rejection rate,

Specification

Monitoring requirements include those speci-
fied in Section 3.1.1 for the monitoring of
the AT, across the condensers and the circu-
lating water flow through each condenser in
Section 3.1.3. The heat output will be re-
ported in the semi-~annual operating report.
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2,0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

2.1.4

Bases

The maximum heat rejected is a fixed value
based on the reactor core design, the primary
and secondary coolant heat transfer system,
and the spent steam temperature and volume as
the steam reaches the condenser tubes.

Rate of Temperature Change of Condensers 3.1.4

Cooling Water, AT

Objective

To limit the rate of temperature change during
normal operation within the primary operating
cycle, thereby limiting the temperature change
of the condenser cooling discharge water.

Specification

The rate of temperature change across the con-
densers during normal plant operation shall
not exceed 15°F per hour, during normal power
increase, and €52F-per-heur} 7°F per half hour
during normal power reductions, If these rates
are exceeded, appropriate corrective action
shall be taken to avoid thermal or cold shock
to aquatic life. This limitation may be ex-
ceeded for brief periods as necessary to main-
tain protection of critical plant equipment
and systems and for certain safeguard opera-
tions which cannot be limited or regulated by
plant operation. These safeguard operations
include automatic plant trips and manual plant
trips initiated by licensed personnel in emer-
gencies or other situations requiring such
actions.
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Rate of Temperature Change of Condensers
Cooling Water, AT

Objective

To regulate the rate of load change thereby
limiting the temperature change of the con-
denser cooling discharge water to assure
that the allowable rates of change are not
exceeded for protection of biota.

Specification

{Cordenser-intake-and-discharge-water)
Intake and discharge canal water tempera-
tures shall be monitored under 3.1.1, con-
tinuously. The time of the day and dates
when the temperature changes greater than
one-half the limits specified in 2.1.4 occur
shall be recorded. The-rate-of-temperature
shati-be-reecorded+r Any-fish Fish undergoing
thermal stresses shall be observed and
documented.



2,0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

Specification (Cont'd)

Deviation from this specification shall be
documented irn-aeeerdenee-with-the-Plant
Reperting-Requirements.,

Bases

The limiting condition is established to mini-
mize shock to aquatic species of this region.
An increase of 15°F per hour of the discharge
canal should not cause detrimental effects to
fish species since they are motile and capable
of leaving the area. A decrease of 5°F per
hour should not cause detrimental effects to
fish as the discharge velocity will provide
rapid mixing with the surrounding river water.
The discharge velocity (10 fps) is large
enough to discourage most fish from spending
time in the region of maximum temperature.
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Bases

Monitoring of the temperature change across
the condensers will ensure representative
temperature measurements before dilution of
the circulating water with ambient river
water. A linear correlation of the rate of
temperature change in the discharge canal
and the mixing zone boundary is assumed.
Any lethal end-sublethal-effeets-en-bieta
effects on fish from sudden temperature
changes shall be observed and reported in
the semiannual report.
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2,0 LIMITING CONDITIONS FOR OPERATION

2.2

2.

2.1

Hydraulics of Circulating Water System

Applicability

Applies to the mode of operation of the circu-
lating water system.

Is

Objective

To define the limiting conditions of operation
of the circulating water system.

Approach and Intake Velocities

Objective

To limit the approach and intake velocity of
the condenser cooling water so as to limit the
impingement of organisms on the screens and
racks of the intake structure.

Specification

The withdrawal of cooling water from the
Hudson River shall be maintained so that the
maximum value of area average approach veloc-
ity taken 24 inches in front of the intake
structure shall not exceed one foot per second
(1 fps) and the maximum value of intake veloc~
ity through the outer fixed screens of Unit
No. 2 or Unit No. 1 shall not exceed 2.25 fps.
When the daily (24-hour) average site river
water temperature is less than 40°F the area
average approach and the intake velocity shall
be reduced to approximately 60% of the maxi-
mum full flow conditions of 870,000 gpm through

2-13

3.0

3.2

3.2.1

MONITORING REQUIREMENTS

Hydraulics of Circulating Water System

Applicability

Applies to the recording and measurement of
the operating characteristics of the intake
and discharge system. '

Objective

To monitor and record the limiting condition
of operation of the circulating water system.

Approach and Intake Velocities

Objective

To monitor and record the approach and intake
velocities through the intake system.

Specification

The approach and the intake velocities shall |
be calculated for the intake system accord- |
ing to equations 1-1 and 1-2 in Section 1.
Any changes in the flow rate- of each circu- |
lating water pump shall be recorded including
the date and time of day. When changes in
the flow rate are made, the site river water
temperature€8)} in front of the intake struc-
ture shall also be measured and recorded.
Adjustments in the flow rate shall be de-
scribed and reported in the semiannual oper-
ating report including the above mentioned
information.

|
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2.0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

Specification (Cont'd)

the Unit No. 2 intake system and 318,000 gpm
through the Unit No. 1 intake system. The
adjustment in the two types of velocities will
be made within one week after the 24-hour
average site river water temperature reaches
below 40°F. The flow rate will be restricted
to 534,000 gpm through Unit No. 2 without the
deicing loop operating and 374,000 gpm with the
deicing loop operating during the winter time.
All changes in flow rate shall be logged and
reported in the semiannual operating report.

Bases

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

on these screens, Fish collections have been
experienced at the Indian Point Unit No. 1
intake screens and at Unit No. 2 during test-
ing of the circulating water pumps. Informa-
tion indicates that by maintaining the approach
velocity at one (1) foot per second (fps) and
the gntake velocity to 2.25 fps or less, this
problem should be significantly reduced.

By design, the velocity approaching the outer
screens of the intake structure is less than

1 fps. When the daily average site river tem-
peratures are less than 40°F, Unit No. 2 will
be operated with the cooling water flow reduced
to approximately 607 of full flow. Flow reduc-
tion will be accomplished with recirculation
loops installed on the discharge side of the

Bases |

At present the approach and intake velocities
through the outer fixed screens are being
calculated and recorded depending on the

flow rate through each intake system. The
Licensee shall devise a procedure to measure
the velocity or current, or pressure head
through the forebay of the intake system so
as to verify the actual velocity (linear or
volumetric) through the traveling screens. oo
When the outer fixed screens are pulled up
one or more times a day for washing off im-
pinged fish or debris, the traveling screens
collect what is transported past the trash
racks to the screens by the water flow of

the circulating water pumps. Occurrences of
the screen washings and the number of fish
collected are recorded and the fish count,
type and size, are reported on a monthly
basis to the Director of Regulatory.



2.0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

Bases (Cont'd)

pump. A week is required to convert the outlet
of the condensers so to result in 60% recircu-
lation of the cooling water. These loops per-
mit approximately 40% of the pump flow to be
returned back to the intake bay. Thus, the
approach velocity of the river water transvers-
ing the outer fixed screens will be reduced to
approximately 0.5 fps.

The intake velocity through the outer screens
will not only be dependent on the pumping flow
capacity of the circulating pumps and the area
of the opening through which the circulating
water flows but also the openings within the
screened mesh. The Rf value, the resistance
factor, corrects for the actual area of the
openings in the screen through which the water
passes. The intake velocity is calculated by
taking into account the pumping flow, the area
of opening and the resistance factor. The
finer mesh of the outer screens serves to keep
the smaller fish from penetrating to the trash
racks and traveling screens but also causes a
higher resistance to water flow, thereby caus-
ing an increase in the intake velocity. The
licensee will observe through its impingement
surveillance program described in Section
4.1.2a(4), the effects of velocity on the ex-
tent of impingement. The licensee shall pro-

vide proposed modifications to the flow through

intake system to the Director of Regulation in
the event of excessive fish impingements as
measured by the impingement surveillance pro-
gram. Results of all the flow restrictions and

Bases (Cont'd)

By monitoring and reporting the velocities
through the intake system, a correlation with
any fish impingement can be attempted. A
better understanding of the problems of fish
impingement will be obtained by calculating
and measuring the dynamic characteristics of
the intake system.
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2.0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

2,2.2

Bases (Cont'd)

site river water temperature measurements will
be reported in the semiannual operating report.

Air Bubbler System

Objective

To define the conditions for the specific mode
of operation of the air bubbler systems and to
provide the most effective mode for fish pro-
tection from impingement or other damage.

Specification

Except when out of service for umseheduled
maintenance, the air bubbler system will be
operated in front of the outer intake screens
in accordance with New York State requirements,
as~stated-in-the-Order-of-April-285-1872-fxrem
the-New-York-State-Depertment-ef-Environmental
Censervation-to—the-Lieensee. The specific
mode of operation (i.e., continuous, bursts,
sporadic, random, specific pressures, etc,)
will be determined through testing to provide
the most effective fish protection mode.

The procedures and results of all tests will be
reported upon in the semiannual operating re-
port. From the tests, the optimum mode of
operation shall be established within-the-£irse
eontinueus—-year-of-operation-of-bnit-Ne--2.
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3.2.2 Air Bubbler System

Objective

To monitor the operating tests of the air
bubbler system at each intake.

Specification

Monitoring and recording of the results of
tests to determine the optimum operating
characteristics of the air bubbler system
shall be carried out. All data on the tests
shall be recorded and reported in the semi-
annual operating report.



2.0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

2.2.3

Bases

The installation of double air bubbler screens
for the intake of Units Nos. 1 and 2 were
ordered by the New York State Department of
Environmental Conservation on April 28, 1972.
The air bubbler system will be tested in vari-
ous modes of operation and in conjunction with
other devices designed to keep fish away from
the intake area. The final operational scheme
of this system will depend on the results of
these tests. Any unscheduled maintenance work
shall be reported in the semiannual operating
report as well as the results of the tests of
this system,

Discharge Velocity 3.2.3

Objective

To limit the minimum discharge velocity of the
cooling water through the discharge structure
so that effective dilution with the receiving
water of the Hudson River will be achieved.

Specification

The discharge velocity as defined in Section
1.5.3, shall not-be-tess-than-10-fpsr be
determined from the head differential across
the discharge structure. Under normal steady
state conditions, the minimum head differential
across the outfall structure shall be main-
tained at 1.5" + 0.25'. This will assure a
mintmum discharge velocity, as defined in sec-
tion 1.5.8, of approximately 10 fps. The

Bases

To understand how the air bubbler system will
help to reduce impingement of organisms, a
series of tests to determine the optimum
operating characteristics shall be carried
out in accordance with the Order of April 28,
1972 by the New York State Department of
Environmental Conservation. The operating
experience of the air bubbler system shall
be documented and evaluated to determine the
effectiveness of such a device for the pur-
pose of fish protection.

Discharge Velocity

Objective

To monitor and measure that a minimum dis-
charge velocity of 10 fps shall be main-
tained.

Specification

Measuring the water level differential of the
water in the discharge canal as against that
in the Hudson River will provide information
useful in calculating the actual discharge
velocity. The Licensee shall provide a
method of measurement of the discharge ve-
locity and report the results of such mea-
surement in the semiannual operating reports,
All adjustments to the gates of each of the



2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS
Specification (Cont'd) ‘ Specification (Cont'd)
adjustable ports in the outfall structure shall ports of the discharge structure shall also
be adjusted such that the discharge velocity, be recorded.

during initial operation, is maintained at a

minimum of 10 fps in accordance with the analy-

sis of thermal discharge models (mathematical

and hydraulic) except during testing of the

structure and the circulating water system, and

exploration of the effect of discharge velocity

on the thermal plume temperature distribution. -
The adjustment in the ports shall be made

within 24 hours of any change in the steady-

state flow in the discharge canal.

At power levels below one-third the rating of
Units 1 and 2, a nominal discharge velocity
through the discharge ports will suffice to
safisfy the New York State Thermal Criteria.
At low thermal loads, the thermal plume is

minimal.
Bases ’ Bases
The capability of a jet discharge to mix with In order to assure the proper mixing of the
the ambient receiving water is a strong func- heated coolant water with the receiving
tion of the jet discharge velocity. The analy- water of the Hudson River, the proper dis-
sis of the thermal hydrological models has been charge velocity has to be maintained. By
performed based on the commitment that a mini- actual measuring and recording the flows and
mum discharge velocity of 10 fps shall be main- water level differential, the Licensee can
tained. Compliance of the dispersion of the be certain that proper dispersion of the
thermal plume with the New York State Thermal thermal plume will occur in accordance with
Criteria requires maintaining this velocity. the mathematical and hydraulic models devel-
oped for Units Nos. 1 and 2. A-ievel-eentrel
The modified multiport discharge structure uses wetr-in-the-discharge-eanal-is-designed-te
adjustable gates that will provide a discharge auteomatiecally-maintain-a-predetermined-head
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2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS
Bases (Cont'd) Bases (Cont'd)
velocity of at least 10 fps under varying flow en-the-diseharge-water-to-provide-the-re-—
rates. Such operation will be conducted to guired-jet-veloeity-end-alse-to~reduece—the
give assurance that, at full power levels, the head-requirements-in-the-intake-pumps-

applicable New York State Thermal Criteria will
be met. The discharge velocity is obtained
through the use of equation 1-3, in Section
1.5.3. For a discharge velocity at the vena
contracta of about 10 fps, the difference in
height across the discharge structure will be
maintained at about 1.5 feet.

The relationship between power level, plant
flow rate, discharge velocity, and character-
istics of the thermal discharge (i.e., dilution
of the discharge jet with the ambient river)
shall be investigated to determine the optimum
relationship, and the final operating modes of
the circulating water system through the
intake-discharge structure. The results of all
adjustments to the gates on the ports and mea-
surements of the discharge velocity through the
ports of the submerged structure shall be re-
corded and reported upon in the semiannual
operating report.



2,0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

2.3

2.3.1

Chemical 3.3

Applicability

Applies to the limits of release of non-
radioactive liquids, gases and solids from the
site.

dbjective

To define the conditions for release of non-
radioactive liquids and solids to the river

and gases to the atmosphere to assure com-
pliance with applicable State and local regu-
lations and to ensure the releases are
controlled and diluted so as not to adversely
affect public health or the natural environ-
ment and to minimize degradation of the quality
of the receiving medium.

Specification

All station chemical discharges shall be di-
luted by the circulating cooling water effluent
during release te-assure-the-nratural-aquatie
eeosyaten-ia-proteeted-and-the-reereational-use
ef—Ehe4wa€ef—ef—Ehe-Hudsen—River-may—be-pre—

served.

Chlorination of Circulation Water System 3.3.1

Applicabiligz

Applies to the release of residual chlorine
from Indian Point Units Nos. 1 and 2.
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Chemical

Applicability

Applies to monitoring the total amount, rate
of release and the concentration of non- .
radioactive chemicals in liquid, gaseous and
solid waste discharges.

Objective
To monitor the amount, rate of discharge,

frequency of discharge, and concentration of
chemicals released from the site.

§pécification

To establish a sampling schedule which will
assure that liquid and gaseous effluent re-
leases are kept within applicable Federal,
State and local regulations and the natural
ecosystem and the public health and welfare
are protected.

Chlorination of the Circulating Water System

Applicability

Applies to monitoring of the amount and
concentration of the total residual chlorine
in the discharge water.




2.0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

Objective

To limit the amount and concentration of
residual chlorine discharged to the Hudson
River from Indian Point Units Nos. 1 and 2.

Specification

Should the circulating water system be chlor-
inated, the maximum frequency of chlorination
for the condensers of each unit shall be
limited to three times per week. The duration
of chlorination shall not exceed one hour dur-
ing any 24 hour day and the total time for
chlorination treatment for both units shall not
exceed six hours per week. Chlorination of the
condensers of each unit shall be staggered with
the other unit to prevent simultaneous treat-
ment with chlorine. Chlorination shall take
place during daylight hours at-peak-tidal-£lews.
Routine chlorination shall be suspended during
the winter months (e.g., when the site river
water temperatures are less than 45°F). The
maximum concentrations of the total residual
chlorine in the cooling water discharged at the
confluence of the discharge canal and the
Hudson River shall not exceed 0.5 ppm. All
practicable measures to reduce it to 0.1 ppm or
below that level shall be taken. The dates,
times and length of chlorination, the amount
and concentration measures shall be logged.

The need to chlorinate during tests outlined

in Section 4.1.2 (1)a for studying the impact
on biota shall be reported.
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Objective

To monitor the amount and concentration of
total residual chlorine in the discharge

" water and timing and duration of chlorination

treatment.

Specification

During periods of chlorination, duptieate
samples of circulating water shall be taken
to measure residual chlorine at both the
condenser outlet water box and at the con-
fluence at the discharge canal with the
Hudson River. The measurements at the con-
denser water box are sampled 5 minutes before
and 5 minutes after the start of chlorina-
tion, at approximately 10 minute intervals
while chlorination is taking place.

The samples for total residual chlorine

; shall be analyzed using the amperometric

method of analysis. Concentration shall be
measured with an accuracy of +0.1 ppm of the
limit of 0.5 ppm and with a precision of
+0.05 ppm. Samples will be taken at one (1)
meter depth and three (3) meter depth at the
discharge point of confluence with the Hudson
River to assure that representative samples
of chlorinated water being discharged into
the Hudson River are being collected and
analyzed.

Chlorine demand will be taken at the plant
intake by collecting dupiieate samples within
two hours prior to the chlorination of Indian



2.0 LIMITING CONDITIONS FOR OPERATION

3.0

MONITORING REQUIREMENTS

Specification (Cont'd)

The chlorine demand shall be determined at the
rate of once per week within two hours prior to
the chlorination of Indian Point Unit No. 2.

Bases

0f special concern ecologically is the poten-
tial damage to the river organisms from
exposure to residual chlorine, including
chloramines formed by reaction between chlorine
or hypochlorite ions and nitrogeneous compounds,
during and after the periodic chlorination of
the circulatory water system. Chlorination
treatment involves the use of approximately a
15% sodium hypochlorite solution (390 1b/day
average) at a rate of 5 gpm for dosing at any
one time the condenser inlet water boxes. The
chlorine dose is fed into one-half of each of
the three Unit No. 2 condensers at the same
time so as to produce a maximum chlorine concen-
tration at the outlet box of less than 1.0 ppm
of total residual chlorine. Dilution with the
unchlorinated portion should reduce the maximum
total residual chlorine level to less than 0.5
mg/l. The magnitude of the residual chlorine
concentration at the point of discharge into
the river depends on the rate of decomposition
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Specification (Cont')

Point Unit No. 2. During chlorination treat-
ment of the condenser, the discharge shall be
visually inspected for evidence of any detri-
mental effects on aquatic life, such as dead
fish or fish in distress. Such evidence
shall be noted and a record of such evidence
shall be maintained with the records of the
‘amount, time and dates of chlorination. All
data shall be reported in the semiannual
operating report.

Bases

The samples of residual chlorine (free and
combined) are taken during the chlorination
treatment so as to obtain representative
sampling of the chlorinated discharges.
samples will be analyzed by amperometric
method of analysis which will ensure accur-
ate results and will allow for complete docu-
mentation of residual chlorine (free and
combined) in the circulating water system

and receiving waters.

The

The chlorimetric method of analysis will
serve as a backup should the amperometric
method fail.



2.0 LIMITING CONDITIONS FOR OPERATION / 3.0 MONITORING REQUIREMENTS

Bases (Cont'd)

and on the retention time in the discharge
canal. Since the addition of Unit No. 2 will
cause a nearly four-fold reduction in the
retention time as compared to that of Unit No.
1, the discharge concentration of total resid-
ual chlorine can be higher than the licensee's
estimates during chlorination of Unit No. 2.
Every precaution shall be taken not to exceed
0.5 ppm at the discharge point into the river
and all practicable measures taken to reduce
the level to 0.1 ppm at the point of discharge
into the river. Efforts will be made to min-
imize the impact of chlorine, by such means {ef
eerretating-ehlorination-perieds-with-peak
tidat-flows;) as timing of chlorination so as
not to coincide with rapid shutdowns or release
of nitrogeneous materials, and chlorinating ~
during the daytime. The discharge jets (from
the discharge ports) containing chlorine rise
to the upper layers of the river. Whereas
during the day important organisms (such as
zooplankton, Gammarus and Neomysis and fish
eggs and larvae) are prevalent in the lower
layer.

The chlorine demand of the river estimated to
be about 1.0 ppm and chlorine breakdown by
chemical reaction aids in reducing the concen-
tration released to the Hudson River. The
resulting tests carried out by the licensee

on existing discharge from Unit No. 1 has shown
that the chlorination program and discharge
limits have not caused significant damage to
the ecosystem of the Hudson River.
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2.0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

2.3.2 Corrosion Inhibitors

Objective

To limit the concentration and amount of
chromate or other corrosion inhibitors dis-
charged to the river.

Specification

The average incremental increase in the concen-
tration of chromium (as Cr04) in the circulat-
ing cooling water resulting from equipment
leakage shall not exceed 0.05 ppm. Annual re-
lease of potassium chromate shall not exceed
11,000 1bs per year.

Bases
Leakage of corrosion inhibitors from auxiliary

systems and-the-reaetor-primary-eeolent-systems
wiit may result in release of chromate ions in

the liquid discharges threugh-the-radwaste-sys— '

temv—-The-use-ef-chromium-inhibits-eorrosion-of
the-primary-eeolant-cteel-internals~—-Release
ef-omall-ameunts-is-indieative-that-suffieient
emount-haes-been-added-to-insure-ecomponent
integrity-of-the-steinltess-steel-material,
Limiting the concentrations in amounts of
chromium to small releases will assure that
aquatic biota will be protected since many
species can reconcentrate this ion once ab-
sorbed into the body tissues.

3.3.2 Cérrosion Inhibitors

Objective

To monitor the concentration and amount of
chromate or other chemicals used as a cor-
rosion inhibitor.

Specification

Buplieate-samples Samples of the circulating
water shall be taken at 1 meter and 3 meter
depth in the discharge canal and analyzed
for the hexavalent chromium and total chrom-~
ium using an appropriate colorimetric method.
Aeeureey-of-measurements—shell-be-1-3%+

Bases

Sampling and analysis of the incremental
amount ‘of chromium present in the discharge
canal will serve at least two purposes. One
is to validate the extent of corrosion of the
stainless steel in the primary coolant system
and the other to know the amount and concen-
tration of releases to the river to assure
compliance with applicable regulations.
Analysis of samples taken from the auxiliary
building line will monitor the leakage from
the primary coolant system and incremental
concentrations will reflect corrosion rates
of stainless steel components or equipment
malfunction. Monitoring releases in the
discharge canal will provide assurance of
protecting the aquatic biota. Any accidental
releases from equipment malfunction will also
be noted and reported in the semiannual oper-
ating report. )



2,0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMBNTS

2.3.3 Chemicals Which Affect the Water Quality

Applicability

Applies to the release of process chemicals
used for treating the reactor primary and
secondary coolant system and for maintenance
and cleaning of equipment.

Objective

A. Liquid Releases
To identify and quantify all treatment
chemicals used and to limit the concen-
trations of chemicals released into the
discharge canal prior to entry into the
river at the confluence to less than the
values listed in Table 2-1.

To identify and limit the release of
miscellaneous substances which in con-
centrations or combinations are toxic or
which produce unreasonable physiological
responses in humans, fish and other bioti
life and plants or which cause objection-
able color, odor, taste or turbidity; or
floating debris, oil, scum, and other
matter; or materials that will settle to
form objectionable deposits.

/

C
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3.3.3. Chemicals Which Affect the Water Quality

Applicability

Applies to routine measurements and record-
ing of chemical or other discharges.

Objective

To monitor all chemical discharges of liquids
gases and solids from the site.



TABLE 2-1 -

LIQUID EFFLUENT MONITORING SURVEY

Max. Collection and
Parameter Analyzed for ... Conc. (ppm) Analyses Frequency _ Uses of Chemical

Phosphate (Orthophosphate) 1.5 WK Used for maintaining the chemistry in
the secondary system

Hydrazine 0.1 MO Used for oxygen scavenger of secondary
system

Cyclohexylamine 0.1 MO Used to adjust pH of feedwater to
steam generator

pH - (units) 6.5 -<8.5I HR WK

Lithium Hydroxide 0.01 B WK Used to adjust pH of primary coolant

Boron 9 v D Used as chemical shim in primary
coolant

‘ Chromium (Hexavalent) 7. 0.05 WK Used as corrosion inhibitor
Residual Chlorine (free and 0.5 D Used as a biocide to treat condenser
combined) . . and auxiliary cooling water systems

Chlorine Demand - WK

Sodium Hydroxi&e ' 10 342 HR WK Used as a chemical regenerant

Specific Conductance (Salinity) - WK

Soda Ash 5 ' MO WK Used to wash Unit No. 1 flue gas
passages

Sulfuric Acid 10 142 HR WK Used to treat flash evaporators
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TABLE 2-1 (continued)

Max. Collection and
Parameter Analyzed for Conc. (ppm) Analyses Frequency Uses of Chemical
Turbidity WK
Dissolved Oxygen 142 HR WK
Detergent 1.0 MO Used for cleaning and laundry
Salinity 142 HR )

Notes for Table 2-1:

1. WK (weekly), MO (monthly), D (durlng discharge) Samples will be taken hourly during accidental or un-
planned discharges.

2, Dupilieate samples 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 discharge canal with the Hudson River.

3. Chlorine demand will be taken at the plant intake. Samples for residual chlorine measurement will be
taken at both the condenser outlet water box and at the confluence of the discharge canal with the Hudson
River. The latter measurements are performed at approx1mate1y ten minute intervals while chlorination is
taking place,

4. No heavy metal discharges are planned or anticipated other than those listed on the above table.
5. All samples,shail be taken and analyzed in accordance with approved standard methods.

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, Environ-
mental Protection Agency, 1971. 1In cases where: (a) the existing standards are not applicable; (b) con-
flicts exist between standards; (c) no standards exist; or (d) newer technology outdates existing stand-
ards, an evaluation will be made by Con Edison in light of the latest technology as to the applicable
standard method to be used.
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TABLE 2-1 (Continued)

6. Sodium Hydroxide, Lithium Hydroxide, Sulfuric Acid, and Soda Ash shall be determined by monitoring pH.
bithium—shall-be-measured-by-atomie-abserption-techniques,
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TABLE 2-2 ANTICIPATED RELEASES

CONCENTRATION WITH

DILUTION FLOW OF RATIO; *%%*
100,000 GPM* COLUMN B
MAXIMUM SUSTAINED RELEASE, (1b/day) (ppm) COLUMN A (Table 2-1)
CHEMICAL AND
HOW RELEASED Unit No. 1 Unit No. 2 (Column B)
(A) Released Continuously
=2 -2
Phosphate 15 24 3.2x10 2.2x10
: : -3 -2
Hydrazine Na 5 4,2x10 4,2x10
-2 -1
Cyclohexylamine 2.5 ' 12 1.2x10 1.2x10
: -2 -3
Sodium Hydroxide 36 Na 3.0x10 3.0x10
(B) Released on the Assumption of System Leakage
"Potassium Chromate -1 -1
(as Chromium) Na 30 2.5x10 5.0x10
(C) Released on a Batch Basis
Residual Chlorine see text - -
Detergent 3 ) -2 -2
(2 hr/day) Na 3.0x10 3.0x10
, . -1
Sodium Hydroxide 120 Na 2.4x10° 2.4%10
(1 hr, once -1
a day)**%* ' (2.6x%100) ** (2.6x10 ) **
. -1
Sulfuric Acid 450 Na 9.0x10° 9.0x10
2-29
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TABLE 2-2 ANTICIPATED RELEASES (Continued)

CONCENTRATION WITH

DILUTION FLOW OF RATIOQ;**%%
100,000 GPM* COLUMN B
MAXIMUM SUSTAINED RELEASE, (1b/day) (ppm) COLUMN A (Table 2-1)
CHEMICAL AND _
HOW RELEASED Unit No., 1 Unit No. 2 (Column B)
(C) Released on a Batch Basis (continued)
-1
‘Soda Ash 1000 Na 2.5%10° . 5.0x10
(2-4 times/year)
: -2 -1
Hydrazine+ 24 Na 2.0x10 : 2,.0x10

(once/year)
(D) Released on a Batch Basis, in Event of Evaporator Breakdown

Lithium -3 -1

Hydroxide++ 2.5 2.5 4.2x10 4.2x10
-2

‘Boric Acid++ 600 600 1.0x10° | 2.0x10
. -1 -2

Sodium Hydroxide Na 12 1.2x10 1.2x10

(2 hrs. once
every 4-7 days)

Na Not Applicable (Chemical is not discharged from Unit)

* Concentratiop.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.

*%k Concentration calculated considering sodium hydroxide release from (A) in addition.
*%%  This release results from regeneration of mixed bed ion exchangers. Sulfuric acid and sodium hydroxide

are also released simultaneously during this regeneration for 1 hour and neutralization occurs.
Neutralized chemicals are not included in this table.
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TABLE 2-2 ANTICIPATED RELEASES (Continued)

**%%%* This is the ratio of the most adverse concentration (Column.B) to the maximum release concentration
(Column A). It is an indication of the degree of protection afforded the environment without consider-
ation of normal dilution flow and further dilution in the river itself.

+ Chlorination will not take place at the same time hydrazine is released from Unit 1 (once/year).

++ This release (in lbs/day) is based upon the direct release of maximum reactor coolant system concentra-

tions at the maximum rate of the waste disposal system. The occurrence of this release is therefore
very unlikely.
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2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS

B. Gaseous Effluents

To limit the release of gaseous pollutants
in accordance with air quality regulations.

C. Solid Effluents

To-limit-the-amount-ef-golid-wastes
eeileeeed—aﬁ—fhe—tfash-raeke—aad—ﬁraveliiag
sereens-and-ether-selid-wastes—eolleected
frem—verieus—epefaeing—pfeeesses—and—pfeeef
dures-invelving-nenradieaective-materinl.

To dispose of solid wastes collected in the
intake forebay in accordance with applicable
regulations. ‘

Specification

A. Liquid Release

The release of the chemical discharges shall
not exceed the concentration levels in the
discharge canal as listed in Table 2.1 prior
to entry into the river (i.e., at the
confluence).

They can be discharged in the following
manner :

-released continuously

-released batchwise

-released only in the event of evaporator
breakdown

~released on assumption of system leakage.
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Specification

The survey for liquid effluents shall be conducted
in accordance with Table 2-1. Sampling and
analysis of all discharges shall be conducted using
approved standard methods. Bup}ieate Samples _
shall be taken at one (1) meter and three (3) me-

ter depths at the intake and discharge canal.

During unplanned accidental releases er—during

‘maintenanee, samples shall be taken hourly during

the event. Records shall be kept of the concen-
trations measured, amounts used, and the rate

of discharge on a daily and yearly basis. Records
shall be kept on the sampling techniques and ana-
lytical procedures used. All analytical equipment
shall be periodically calibrated. A backup method
shall be made available in the event that the
analytical instrument used is not functioning.



2.0 LIMITING CONDITIONS FOR OPERATION

3.0

MONITORING REQUIREMENTS

Table 2-2 lists the conditions under which
the chemicals may be released, the maximum
sustained release, and the concentration
under the most adverse condition.

A1l the chemical discharges, whether re-
leased continuously or intermittently,
shall not exceed the concentration levels
shown in Table 2-1 in accordance with
applicable regulations.

The water quality of the cooling water dis-
charge shall be maintained such that the
discharge of the condenser cooling water
shall not cause the dissolved oxygen level at
any point in the receiving water to fall
below 5 ppm. When the site river water
concentration of DO is below 5.5 ppm the max-
imum decrease in concentration of DO, at the
confluence of the discharge canal and the
river, shall not be more than 0.5 ppm.

When the DO is 5.5 ppm or above, the con-
centration of DO at the confluence of the
discharge canal and the river shall not be
less than 5.0 ppm. Discharges, whether
released batchwise or continuously, contain-
ing heavy metals shall be diluted such as
to result in an undetectable concentration.
Bisehafgea—ef—eeppef——ﬂiﬁe—*ehfemiumrrntekei
end-iron—-fromthe-Unit-New-i-superheater
and-atr-preheater-eteaning-operations—-shail
be-1imited-te-0+1-1bs/bateh-discharge-for
each-ef-these-metals. Discharges of heavy
metals from both units shall be limited to
concentration levels found not to be harmful
to aquatic life.
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Records shall be kept of such events and reasons
reported if the original equipment is not func-
tioning properly within two weeks.

Samples of the steam generator blowdown shall be
analyzed for phosphate (P04) and total nitrogen

 from the hydrazine and eyeiehexyianene

.cyclohexylamine on a weekty monthly basis.
Analysis for boron and tithium pH shall be con-
ducted on a daily basis in the event of evaporator
breakdown. hbithium-shati-be-analyzed-by-atemie
ebserption—during-this-eventr Such events shall
be recorded and reported in the semi-annual oper-
ating reports.

Pisselved-oxygeny-aleng-with~satinity;-—pH-and
euprie-ion-are-auvtematically-measured-eontinu~
ousiy-by—the-AES-—-Calibratien-and-membrane
replaeement-is—-earried-eut-at—least-ence-a-week
er-more~frequentiy-whenever-a-datiy-cheek-shews
unexpeected-valvesv—-balinity~and-pH-are-determined
by-stendard-methods<--Copper-ton-is-menitered-by

~e-speeifie-ion-deteetor-having-a-sensitivity-of

O=-1-ppm.



2.0 LIMITING CONDITIONS FOR OPERATION -

3,0

MONITORING REQUIREMENTS

Discharges shall not contain concentra-
tions of oil and grease that would pro-
duce a sheen in the receiving waters nor
shall oil be discharged in any quantities
that are harmful as defined pursuant to

40 CFR 110.

All industrial wastes, sludge deposits,
sanitary sewage or discharges containing
toxic contaminants or impurities, dele-
terious substances, or refuse shall be
effectively treated and the amounts and
concentration levels released shall be
limited in accordance with the water
quality classification established by the
State for the Hudson River estuary. No
taste or odor producing substances in
amounts that will interfere with use for
primary contact, recreational use or will
transmit any undesirable taste or odor to
edible aquatic life shall be released.
The discharges shall not-contain any visible
foam or floating solids.

Gaseous Effluents B.

The release of gaseous pollutants in com—
bustion products from Unit No. 1 super-
heaters, the site's plant package boilers
and any diesel powered units (such as
auxiliary generators shall be limited
through the use of low sulfur fuel oil in
accordance with appropriate Federal, State
and local regulations. Any other gaseous
emissions containing waste gases and partic- .
ulate matter from existing and future waste
treatment facilities associated with the

Visual inspection shall be made and if oil is
present in discharges, amounts released shall
be estimated and any detectable effects on
biota shall be reported in the semi-annual
operating report.

Visuai-inspeetien-and-any-other-general-inspee-
tion-ef-the-envirens-shall-be-made-to-assure
that-the-envirens-are-kept-aesthetieally
desirable-and-provide-for-a-healthy-envireonment
and-a-high-water-quality-of-the-Hudsen-River,

Gaseous Effluents

Records shall be kept en-the-ameunty;-the-type,
and-estimated-coneentrations-released-from—the
superheater-staek. of the amount and composition
(batch basis) of fossil fuels utilized at Indian
Point.



2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS
discharge shall be limited to less than
permissible levels in Federal and State
air quality standards.
C. Solid Effluents C. Solid Effluents
Solid wastes collected from the intake Reports shall be kept on the sources of solid
screens and trash racks shall be dis- wastes, sludges, debris, approximate volumes
persed in such a manner as to prevent disposed, the methods used for removal and
its entry into navigable waters ee-their transportation, and the location of the dis-
tributaries, except that which may return posed materials.
with the impinged fish.
Bases Bases
Chemical releases from Units No. 1 and 2 are The liquid effluent monitoring program is
subject to the same dilution in the circula- designed to demonstrate that the plant is being
ting water system discharge prior to release operated in accordance with Environmental
into the river as the radiocactive effluents. Technical Specifications with respect to
The resulting concentrations during any chemical discharges, water quality, changes in
prior operation of Unit No. 1 have not exceeded dissolved oxygen and other parameters.
"~ the limits established under these specifica- Administrative controls will be such that all
tions. No adverse effects have been observed _ releases meet applicable regulations. The
from these discharges and therefore added liquid effluent monitoring program also provides
assurance is gained that future operations a means of ensuring that the administrative
under a similar program will also produce no controls are effectively meeting these
adverse effects to the Hudson River. regulations, '
The New York State Department of Environmental Dissolved oxygen concentrations of the circu-
Conservations has established water quality lating water system will be measured to note any
standards depending upon water use, Applicable changes from continued operation of Unit No. 2.
criteria classifies the Hudson River at Indian Any large reduction in dissolved oxygen may be
Point as "Class SB" (6NYSCRR 701.4). harmful to certain aquatic life during periods
_ when the dissolved oxygen levels are low as a
All discharges are subject to regulation by the result of occurrences not related to the opera-
State and local organizations. The licensee has tion at Indian Point. The concentration level
applied for appropriate permits from these of 5.0 ppm has been established by the New York
-2-35



2.0 LIMITING CONDITIONS FOR OPERATION

3.0

MONITORING REQUIREMENTS

agencies to regulate discharges. The licensee
has proposed to meet certain discharge limits
with respect to concentrations of various
chemicals at the discharge into the river

which the licensee believes satisfy the State
water quality criteria. The basis for the
limits listed in Table 2-1 was obtained in part
from bioassay work performed by consultants for
the licensee. These concentration limits were
developed from the evaluation of the toxic
potential of the enumerated chemicals, utilizing
values from the literature along with the
toxicity bioassays (References 2-1, 2-2).

0il and grease spills in the facility are
cleared up, drummed, and carted to the local
dump (Croton) by a commérc1a1 carting service.
Should any oil or grease inadvertently enter
any drain, their discharge to the river will
be prevented through the use of an oil slick
boom placed across the discharge canal.

Consolidated Edison Company is currently using
fuel o0il with a sulfur content or not more than
0.30 percent by weight, thus currently meeting

a New York State regulation (Reference 2-3)

that does not become effective until September
30, 1973. 1In addition, the annual average
concentrations for the emissions of NOy-and par-
ticulates from the sites package b01lers and
superheaters are currently in compliance with the
Federal Air Quality Standards that have to be
achieved by 1975 (Reference 2-4 and 2-2).

Incorporated as part of the intake structure

of the circulating water system for Unit No. 2
are a sequence of screens; first a fixed screen,
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State Department of Environmental Conservation
for the protection of aquatic life.

In addition to the liquid effluent monitoring
schedule detailed in Table 2-1, the licensee
has embarked on an extensive chemical monitoring
survey in the environs of Indian Point (see
Section 4.1.2a, ECOLOGICAL SURVEY), the objective
of which is to determine the significance of the
liquid effluents on the biota,




2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS

then a trash bar rack, and finally travelling
screens. This arrangement is designed to
both prevent solid waste material from being
drawn from the river into the system and
thereby cause damage to equipment such as the
travelling screens and the circulating water
pumps, and to minimize any impact on the
environment. When the fixed screens are
raised (about once a day), logs and other
large waste material (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 on
them is taken off and carried away. These
solid wastes are carried away by a commer-
cial service to the Croton dump. The
specification to carry away this solid waste
rather than throw it back into the river
(from whence it came) is consistent with

the licensee's commitment to protect the
environment.

' Experience has shown that fish impinge-
ment 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 the travelling
screen and conveyed via a sluiceway back
to the river. As part of the licensee's
efforts to minimize the effect of impinge-
ment, a fish pump has been installed on
the sluiceway and is currently being
tested to determine its effectiveness.
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2.0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

2.3.4

The fish pump discharges the impinged
fish away from the intake screens so that
they are not re-impinged.

Fish collected on the travelling screens
and counted and/or analyzed for research
purposes will be disposed of as trash in
accordance with local regulations.

Materials collected at the intake screens,
including dead and/or injured fish shall
be disposed of in such a manner as to
prevent its entry into navigable waters or
their tributaries, except that fish col-
lected on the intake screens, if not coun-
ted, may be returned to the river together
with nonseparable trash.

Hydrogen Ion

Objective

To limit the pH range of the circulating
water discharge between 6.5 and 8.5.

Specification

The discharges of acids or bases shall

be controlled such that hydrogen ion con-
centration of the discharges diluted in
the circulating cooling water shall be
maintained between 6.5 and 8.5 pH units.
No instantaneous bulk amounts of acids or
bases shall be discharged without prior
neutralization. Ne-single-unit-ef-dis-
eharge-to-change-the-water-in~the
diseharge-eanat-mere-than—0+1-pH-units
shatl-be-maintained.

3.3.4 Hydrogen Ion

Objective

To measure the hydrogen ion concentration of
discharges.

Specification

The pH of the discharge circulating water will be
measured eentinuveusly-at-the-cooling-water—£feorebay
at-one-of—the-intakes—at-Unit-Nes-2-and-Nes—-1i-and-at
the-digeharge-eanal-at-the-point-of-confluence-to-the -
river-——TFThe-pH-will-be-measured-by-means-of-a-glass
eteetrode-methed-with—-a-deteetton-1imit-of-0+1-pH
unies as indicated in Table 2-1. The pH will

be measured from samples taken at least one

meter depth and 3 meter depth and the pH

change of the circulating water shall be

calculated prier—te-reiease.
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2.0 LIMITING CONDITION FOR OPERATION

3.0 MONITORING REQUIREMENTS

Bases

The limiting condition is established to mini-
mize the effect on the natural aquatic eco-
systems., Nermal-range-of-pH-musé-net-be
extended-at-any-loeation-by-more—than
+0+3-pH-unit. By restricting the amounts
of acids and bases released to the en-
vironment and controlling the pH levels,

the biota will be protected.

Bases

Monitoring pH at the cooling water forebay of both
units and in the cooling water discharge canal prior
to release to the river will provide the change due
to station operation. €entinueus Sampling is based -
on assuring that no sudden changes or excesses of
acidity or basicity will occur to result in damage
to the aquatic life since large amounts of acids and
bases are disposed of daily from the station. All
pH measurements shall be permanently logged and
reported upon in the semiannual operating report.



References

2-1

Testimony of Gerald J. Lauer, PhD.,
New York University, "Effects of
Chemical Discharges from Indian Point
Units 1 and 2 on Biota and on River
Chemistry,'" Docket No. 50-247, April
5, 1972.

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

New York State Department of Environ-
mental Conservation, Title 6, Chapter
III, Air Resources, Subchapter A,
Prevention and Control of Air Contam-
ination and Pollution, Part 225, Fuel
Composition and Use - New York City

- Metropolitan Area.

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

2-40



‘ ' .

2.0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

2.4

Radiocactive Discharge

Effluent release limits are described
in Section 3.9 of Appendix A,
Technical Specifications.

3.4

Radioactive.Discha;ge

Monitoring'the radioactive discharges from Unit No. 2
and Unit No. 1 is described in Section 4._ of Appendix
A, Technical Specifications.
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4.0 ENVIRONMENTAL SURVEILLANCE PROGRAMS

4.1 Nonradiological Surveillance
4.1.1a Thermal Plume Mapping

_Applicability

Applies to measurements of the thermal plume dispersed throughout the Hudson River as the thermal
discharges are released from the Indian Point Station through the discharge structure into the
Hudson River.

Objective
To provide the following:

(i) establish the relationship between the thermal discharge to the river and the thermal response
of the river,

(ii) determine if the thermal discharge 1s in compliance with the New York State Thermal criteria,
and

(iii) provide data for comparison with the results predicted by mathematical and physical models so
as to improve and modify those models as analytical predictive tools for future thermal dis-

charges under any anticipated conditions.

Specification

The thermal discharges resulting from operations of Units Nos. 1 and 2 shall be limited so as not to
exceed the New York State Thermal Criteria (6 NYCRR 704.1 (B) 4)):

"The water termperature at the surface of an 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 any stage of tide, shall not be raised to more than 4°F over the temperature that existed
before addition of heat of artificial origin or a maximum of 839F, whichever is less. However,
during July through September if the water temperature at the surface of an estuary before the
addition of heat of artificial origin is more than 83°F, an increase in temperature not to exceed
1.59F, .at any point of the estuarine passageway as delineated above, may be permitted."

-



4.0 ENVIRONMENTAL SURVEILLANCE PROGRAMS

Specification (Continued)

The thermal measurements shall be made in sufficient locations to cover the full extent of the
thermal plume and sufficient frequency to reflect the behavior of the plume during different phases
~of the tidal cycle as well as under varying river and-meterelegieal conditions. In each case, the
measurements should allow for construction of isothermal maps with 1.0°F contour intervals.

During the survey the following conditions shall be recorded heurlty+ as needed to assess the extent
of the thermal plume:

(1) Plant conditions (condenser flow, intake temperature, discharge temperature, pressure head or
discharge velocity).

(2) River conditions (river ambient temperature, fresh water flow, salinities, tidal stages).
(3)—-6eean—eendifiens-at—the—BaﬁEery—(ambient—waeer—ﬁemperafure7—wa€ef—}eveis;-sa}inities)f

(4) Metéorélogical conditions (wet and dry bulb temperatures, humidity, wind speed and direction,
solar radiation).

Specific details of the types of measurement, the schedule of measurements, the number and location
of sampling stations to be used will be presented and reported in the semiannual operating report.

Monthiy—surveys—sha}i—be—made—during—the—firse—year—ef-nermai—pewerfeperatien-ef—inéian—Peine—Unit

Nes<-1-and-2+ '

The following field survey and analysis program for the thermal discharges from the Indian Point
facility, commencing with full power operation of Unit No. 2, has been designed to achieve the objec-
tives enumerated above. .

The survey can be conveniently divided into the following areas:

A, Preliminary
An introductory analysis will be made, using both the mathematical and physical models (Refer-
ences 4-1, -2, -3, -4, -5, and -6), to determine the location for possible surface and subsur-

face transects. These predicted thermal plumes will be compared to the plume obtained via infra-
red over-flights and/or surface measurements and subsurface measurements in order to determine
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4.0 ENVIRONMENTAL SURVEILLANCE PROGRAMS

Specification (Continued)

and optimize the station locations for the transects. Possible interaction between the thermal
plumes of Indian Point and other power plants operating on the Hudson River will be considered.

" B. Near-Field Measurements

The near field is defined as the region within which effluent momentum is detectable as compared
to natural dispersive processes and tidal momentum. For several discharge port configurations,
thermal plume velocity (speed and direction) as well as temperatures will be obtained. The re-
sults will be time dependent three-dimensional temperature and velocity profiles (over a tidal
cycle and over a number of required cycles).

C. Far-Field Measurements

The far-field program will include aerial temperature surveys along with tri-axial measurements
through the detectable plume along with velocity measurements. The interaction between the near |
field and far field will be considered. The results will be time dependent three-dimensional
temperature and velocity profiles (over tidal cycle and during a number of required cycles).

D. Measurement of River Parameters

This aspect will determine the salient river and atmosphere parameters, such as salinity, net non-
tidal flow, fresh water run-off, heat exchange (or heat transfer) coefficient, dispersion coeffi-
cient, and the local meteorology.

E. Analysis

The near field measurements will be compared to the results of the undistorted hydraulic model
and the submerged discharge mathematical model. The far field measurements will be compared to
the distorted physical model and the far field mathematical model. The results of both the far
field and near field will be integrated to present the spatial and temporal temperature distri-
bution in the river.



4.0 ENVIRONMENTAL SURVEILLANCE PROGRAMS

Bases

Con Edison has initiated a program that entails an extensive thermal monitoring survey in the
neighborhood of Indian Point. Gensenane—with—ehe—inerementai—inereased—pewer—}eve}s—frem—Hnit—Ner—27
thermat thermal plume measirements will be made to: (1) determine the extent and intensity of the
thermal plume as a function of time and compare with the applicable thermal criteria; (2) supplement
previous studies and provide information to verify the mathematical and physical hydrothermal models;
(3) compare the model analyses with the measured response of the river to the heat load from Indian
Point, and enable the licensee to improve the model for predicting the intensity and extent of the
thermal plume and demonstrate compliance with applicable criteria through the above specification,
under anticipated severe conditions.

€omputer—simuiafien;-hydrauiie—medeiiﬁg;—aerial—inérared—measuremenes—ae—a}l—eida}-sﬁages—éeerrelaEed'
with—con&rc}-measurements-in—Ehe—river);-and—a—%S—staEien-ehefmai-grid-are-being—use&—Ee—derive—ﬁhe
ihtensiEy-and—extent—of—thérmai-diseharges—(Hnit-N037—i—&—2)r—-?herma}—iﬁfrared—imagery—wiii—be
coiiected—during—feur—everfiights—EO—eeineide-as—eiese-as—pessibie—&e—Ehe—majer—phases—ef—Ehe—tidai
éyeie-{e7gr;—high—and—iow—s}aek;—maximum—ebb—and—fieed)r——These—everfiights—wi}i-be—fep}ieeEed—wieh
Hnit-N037-£;-2—and—S—as-a—batEeryr-—The—fhermai—imagery—wi}i—be—used—te—eempiie—isethermai—maps—wieh
iQG-contour—ineervais-from—steny—Peint—te—Annsvi}}e—Greek—ané—ineiusive:——?he—2§—sfaeien—fhermai
grid—is-piaced—in—Ehe—river—cnee—a—month—tc—permit—Ehe—eensfrueEien—eﬁ-axiai—and-eress—seeﬁien-ise—
thermai—piots—of—the—thermai—p}umev——The—grid—system-wiii—be-}eeaﬁed—in-Ehe-vieiﬂiEy—ef-ehe—{ndian—
Peint—sﬁaﬁi0ﬂ7——?he—exaee—ieeatien—wii}—depend—en—bie}egiea}—needs—and—findings.

Infrared overflights performed while Indian Point Unit No. 1 was operating in conjunction with Lovett
have indicated that the critical tidal phase, with respect to the surface area and surface width
limitations of the New York State Thermal criteria, is in the slack period of low tide (Reference 1).
Transects will be made within the Indian Point-Lovett region during the period to determine if the
Indian Point facility is operating in compliance with applicable criteria. Temperature probes,
placed in the region of the outfall structure during the months of July and August, will demonstrate
whether the Indian Point facility is operating within the maximum surface temperature limitations
delineated by the New York State Thermal Criteria.

By determining the location and extent of the thermal plume, fish and other aquatic life can be pro-
tected from thermal blocks during migration of the fish up and down the river. By limiting the
thermal discharges from the Indian Point station, the discharges shall not be injurious to fish or
shellfish or the culture or propagation of a balanced indigeneous population in the Hudson River.

4=-4



4.0 ENVIRONMENTAL SURVEILLANCE PROGRAMS

References

4-1

4-2

4-3

4-5

4-6

Quirk, Lawler and Matusky Engineers, "Effect of Submerged Discharge of Indian Point Cooling
Water on Hudson River Temperature Distribution," October 1969, Appendix M, Supplement No. 1 to
Environmental Report, Indian Point Unit No. 2, September 9, 1971.

Ibid, "Supplemental 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.

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.

N

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, Supplement No. 1 to Environmental Report, Indian Point Unit No. 2, September 9,
1971.

M. Siman-Tov, Preliminary Study of the Expected Temperature Distribution in the Hudson River as

a Result of Operation of Danskammer, Roseton, Indian Point Units Nos. 1 and 2, Lovett, and
Bowline Power Stations, February 8, 1973. :

4-5



4,0 ENVIRONMENTAL SURVEILLANCE PROGRAMS

4.1.1b Meteorological Monitoring

Objective
The objective of meteorological monitoring is to satisfy the requirements of the Contingency Plan
. for Indian Point and to adequately measure and document meteorological conditions at the site to

assess the impact of cooling towers.

Specification

The-meteoroiogicai—monitoring—system-shaii-conform-to-the-recommendations—in-Reguiatory-Guide-irﬁa;
ensite—Meteoroiogicai—Programs:—and—shai}—inciude—instruments-to—sense—dewpoint—or-humidityr-—{n
addition-to-the~sets-of-instruments—tocated-at-elevations-which-represent—conditions-at-10-meters
and-46-meters-above-plant-grades-a-set-of-instruments-shati-also-be-tocated-at-an-etevation-suech ‘
that—meteoroiogicai—cendifiens-at-the—propesed—eoeiing—tewer—height—ean—be—representedr

A.  The meteorological monitoring system shall be continued at Indian Point and shall satisfy the
requirements of the Contingency Plan for Indian Point (FSAR for Indian Point No. 2, Vol. 6,
Response to Question 12.5). Wind speed, wind direction and temperature difference instrumen-
tation shall be maintained up to 100 feet AGL on a tower base at approximately 100 feet MSL.
Important parameters shall be available in the control room.

B. A meteorological program shall be developed to assess the impact of hyperbolic cooling towers on
the Indian Point environs. The program shall be of approximately one year duration.

Reporting Requirements

If the outage time of any of the meteorological instruments exceeds seven consecutive days, the
total outage time and dates of outage, the cause of the outage and the instrument(s) involved shall
be reported within 30 days of the initial time of the outage to the Directorate of Licensing, U.S.
Atomic Energy Commission, Washington, D.C. 20545.

Bases
The collection of meteorological data at the plant site will provide information which may be used

to develop atmospheric diffusion parameters to estimate potential radiation doses to the public
resulting from actual routine or accidental releases of radiactive materials to the atmosphere. A
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meteoroloéical data collection program as described above is necessary to meet the requirements of
subparagraph 50.36a(a)(2) of 10 CFR Part 50 and Appendices D and E to 10 CFR Part 50.

4.1.2a Biotic-Aquatic

4,1.2a (1) General Ecological Survey

Objective

The major objective of the Indian Point Ecological Surveillance and Special Studies program is to
evaluate the effects of operation of the once-through cooling system of the Indian Point Units Nos.
1l and 2 on the Hudson River ecosystem, to determine the effects on the biotic stresses in the river
and to devise means and methods for minimizing adverse effects. Figure 5 sets forth the schedule
for the General Ecological .Survéy and the Special Studies which are described below.

Specification

A. Specifitc objectives of the Indian Point Ecological Surveillance program include the following:

(1) determine the biological significance of impingement of screenable fishes at the intake
of Indian Point Units Nos. 1 and 2.

(2) determine effects of plant operation on non-screenable organisms {eggs;-tervee- and—piankten}
(fish eggs and larvae) in the coolant water pass1ng through the once-through cooling sys-
tems for Units Nos. 1 and 2.

(3) determine the biological significance on the Hudson River ecosystem of thermal and chemical
additions from Indian Point Units Nos. 1 and 2.

(4) determine 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,

(5) determine the acute and chronic effects of temperature on life stages and migratory habits

of key fish species, on the behavior of these organisms, the upper and lower temperature
tolerance of these organisms and relate these data to plant operations.

T
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B.

(6) deveiop—and—use—mathematica}—mo&eis—ee—predic&ithe—effeeEs—ef—éntrainmene—and-impingemenf
en-the-pepultation-of-striped-bass~+

Specific aims of the ecological survey are as follows:

(1) Identify and quantitate the nature and the extent of changes in the distribution and abund-
ance of phytoplankten;-zeeptanktens benthos and fish in the vicinity of the Indian Point
Station from plant operation.

(2) Identify the species which can be used as key indicators and establish the biological
sampling and analytical methods for laboratory and field studies to indicate as early as
possible and as accurately as possible the magnitude of impact on once-through cooling on
the aquatic ecosystem. The sampling locations for phyteplankten;-zooplanktons-benthes-and
fish are illustrated in Fig. 1. The sampling locations for benthos are illustrated in
Figure 4. The frequency of sampling will vary and will be contingent on weather and
seasonal conditions.

(3) Provisions will be made for the degree of flexibility necessary for effluwent effective
operation and effective performance of this program. Any-changes—-in-the-survey-wili-be
subjeet-te-review-and-approval-by-the-Bireetor-ef-kieensing. Administrative controls
presented in Section 5.0 outline the reporting requirements for this program and the pro-
visions of changes in the program. Changes to the study program and review of such changes
by the Regulatory Staff shall be as follows: '

(a) Biological studies involving the sampling of the Hudson River for phytoplankton, zoo-
plankton, benthos, fish and organism entrainment and impingement to determine plant
impact shall not be terminated without prior review and approval by the Directorate
of Licensing. Special field and laboratory studies as set forth in Section 4.1.2
shall also require prior review and approval before termination.

(b) Changes involwing Hudson River sampling locations, frequency and methodology, labora-
tory techniques and data analysis shall be permitted without prier review and approval
of the Director of Regulation. Similar changes relating to special studies and/or
laboratory investigations shall also be permitted. However, all such program modifi-
cations shall be documented in the next submittal of the Semi-Annual Operating Report,
and described in detail with respect to the reasons requiring the changes and their
effect on past and future impact evaluationms.



4,0 ENVIRONMENTAL SURVEILLANCE PROGRAMS

C.

Biolo

1)~

2)--

£33

gical Monitoring Program
Phyteplankten

Por-the-period-of-May-through-September;-dupticate-sampltes-wiltl-be-coltlected-every—-twe
weeks-from-one-€{i¥-meter-betow-the-surface-at~each-ef-the-16-sempling-tecations—{Figure-1)}.
From—October-through—Aprit-monthty-samptes-witi-be-taken---Phytopltarnkton-density-wilti-be
determined-for-totat-phytoptanktons-diatems;-green—and-biue-green—atgaes--Chtorophyii-a
fas-determined—by—iight—dark—léG4methed}—and—primary—preduetivity—wil}—a}se—be—determined
at—each-of-the-16-sampling-stations-once—a-month-during-the-months-ef-May-through-September
for-the-firast-year-of-piant-operatien-—-Where-pessibies-atgal-identifiecation-witi-be-teo
species-and-the-density-of-doeminant-organismss—-chlorephyii-as-and-primary-produetiviey
vatues-witt-be—-reported-—-Bifferences-in-distributien-and-abundencesj;-speectes—composition
and-sampling-stations—differences-as-determined-by-appropriate—statistieal-preocedures-wiil
be-provided~s

Zoopitankten

Zooplankton-samples-witi-be-celleceted-en-the-same-schedule-as-the-phyteptarnkton---Buplieate
tows-witl-be-made-at-each-station-beth-during-the-day-and-at-night---Fhree-one-hatf-meter
plankten-nets-wilti-be-towed-simultaneousiy;-one~-just-betow-the-surfaeey-one-at-mid-depth
and-ene-appreximately-two-feet-above-the-bottems

Ai}—miefe—and—maereeruseaeea-wi}}-be—idenei£ieé-by-speeie—exeege-imma&ure-eepepeés—aad
taxenemiealiy-indistinet-adultt-forms+--Density-in-number-per-m=-will-be-determined-fo¥r-the
majer-zooplankton-taxa-and-deminant-speeiess--Bifferenees-in-distributien-and-abundanees
speeies-eompesitien;-statien-leecation-and-night-day-will-be-determined-on-a-statistieal
basis-and-reporteds

(1) Benthos

Benthic and-epibenthie organisms will be sampled at the stations shown in Figure 4. %6
stations-onece-per-month-during-the-first-year-of-plant-operation-—-Buplieate—sampies—wiii
be-taken-and-the-organtsms-wili-be-enumerated;—weighed-and-identified-to-the-towest-possi-
bie-taxar--BensiEy—in—numbers—per—mz—and—grams-per—mz—fer—the—majer—taxa—wi}}—be—determined
and-any-differences—in-distribution-and-abundanece;-speeies—cemposition-and-statien-tecation
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4>

witl-be-reporteds—-A-discussion-of-the-field-and-iaboratery-procedures-used-in-the-benthie
monitering-program-ean-be-found-in-Referenece-4-2+ A comparison of the population dynamics,
community structure and variability of estuarine isopod, Cyathura polita, will be made
between a test region at Con Edison’s facility and a control region on the opposite side
of the river begond the effects of the plant. Monthly sampling will consist of three
replicate 0.1 m® Petersen grab samples taken at random from twelve stations equally divided
between the test and control regions. One biological dredge sample will be taken monthly
in each region. The samples are processed according to procedures outlined in Vol. 2 of
Hudson River Ecological Study, lst Semiannual report, Procedure No. 4 except for the sub-
stitution of 500u screens for the 250m size described. All speciments of Cyathura polita
will be measured (length) and sexed and these data analyzed by station and region.

(2) Fish (adult, immature, larvae and eggs)

Adult and immature fish will be collected every two weeks through 1975 at the 16 sampling
stations, starting the first week in May and continuing until late fall, by trawling erd
gttt nets and at 15 stations by seines. Surface and bottom trawling at each of the sta-
tions will be performed for at least 10 minutes at each sampling. 6+1}-nets-will-be-set
evernight-and-contain-as-a-minimum-mesh-size-at-teast-a-50-feot-panel-of-1-1/2-inch-sereteh
meshs Beach seining at each station will be performed during the day and at night. Number,
size and weight of fish will be recorded and differences, based on appropriate statistical
tests, in distribution, abundance and species composition as a function of station location
will be reported. Duplicate samples of fish eggs and larvae will be collected through 1973
with a one-half meter plankton net at the 16 stations every week from May through August.
Three one-half meter plankton nets will be towed simultaneously, one just below the surface,
one at mid-depth and one approximately two feet above the bottom. Duplicate samples will
be collected both during the day and at night. Frem-September-through-Aprit-dupticate
samples-wilti-be-taken-at-the-three-depths-during-the-day-and-at-night-onece-a-menth;-weather
permittings '

Where pessible; practicable, identification will be to species and the number per m3 and
stage of development (i.e., egg, yolk-sac larvae and larvae) will be provided. Statistical-
ly determined differences in distribution, abundance, species composition and day-night
samples with respect to station location will be reported.
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4.1.2a

Bases:

The general ecological survey of the aquatic environment in the vicinity of the Indian Point facility
will provide the necessary information to compare preoperational study with data taken during opera-
tion of Unit No. 2. 1In addition, the study program beginning with operation of Unit No. 2 contains

. suitable control sampling locations to afford a second reference for comparison effects. The pro-

gram as it is now designed should differentiate between normal variability and station induced
changes. Biological changes in the aquatic ecosystem that may result from station operation (e.g.,
changes in organism distribution, abundance and species composition) should be detected by the
monitoring program, and an evaluation of these changes with other concurrent studies will allow a
determination of the impact of the thermal and chemical discharges.

(2) Special Studies

In conjunction with the General Hudson River Ecological Survey, the licensee is conducting a number
of field and laboratory studies which support the survey program and will aid in determining the
ecological impact of the Indian Point facility.

Objective

(1) Determine the major elements of the population dynamics of the striped bass (Morone saxatilis)
and the white perch (Morone americanus) and an evaluation of the impact of plant operation on
these major elements.

(2) Determine the acute and chronic effects of temperature and life stages of key aquatic species,
the effect of temperature on the behavior and physiology of these organisms, the upper and
lower temperature tolerance of these organisms and the relationship of these data to plant
operations.

Specification:

The following studies will be performed as described in References 4-2 and 4-13 and the additional
references attached to the bases.

A, Population dynamics of the stiped bass and white perch which would include:

(1) determination of relative and absolute population densities,
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(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

natural survival and mortality rates,

age composition of the two populations and their growth rates,
age at sexual maturation,

population sex ratios,

food habits,

reproductive rates,

migratory habits, and

identification of sub-populations.

Fdentifieation-of-sub-pepulatiens-and-study-of-the-ecological-retationships-ef-other-major-fish
species—whieh-wiiti-inectudes

(1)
(2)
(3)
(4)
(5)

B.

(1)

(2)

(3)

(4)

(5)

determination-of-soeiat-compositions
fwod-habttss

age-ecompositien,

grewth-rates—and

reproduetive—rates

Determination of the behavioral and physiological response of selected benthic, nektonic
and planktonic organisms to plant discharges which will include:

Determination of the degree of attraction of fish to the discharge canal with tagging
experiments in the canal and plume to determine residence and-dispersien-patterns periods
and local dispersal.

Evaluation of the acute and chronic effects of temperature on behavior and survival of fish,
fish eggs and larvae, benthic invertebrates and major zooplankton species.

Determination of the thermal preferences and avoidances and the impact of thermal shock on
selected fish and-invertebratess

Determination of emergy-budgets active respiration rates in the laboratory for selected
fish and benthos in order to evaluate the effects of thermal discharges on secondary pro-

duction rates.

Evaluation on key organisms of the effect of temperature on different life stages and the
upper and lower tolerance temperatures of these organisms.
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(6)

Determination in the laboratory of the effects resulting from temperature tolerance and
shock experiments to the benthic organisms normally occurring in the discharge canal and,

using in situ cage studies, compare the long-term survivorship of these organisms in the
intake and discharge canal.
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Bases:

I‘

Population Dynamics

Summary

Using data from studies.completed between 1965-70 and from the Indian Point Ecological Study now underway
and planned for completion in 1976, the following fish population parameters will be monitored for striped
bass and white perch:

Population Density

Survival

Age Composition

Growth Rate

Age at Sexual Maturation

. Sex Ratio

. Identification of Sub-Populations

NP wWND R

These parameters change in predictable ways as a result of serious exploitation; population density and
survival rates decrease; reduced recruitment causes a predictable decline in the relative abundance of
certain age groups in subsequent years reflected in age frequency distribution data; growth rate increases;
sexual maturity may be attained at young ages; and aberrations in sex ratio may appear. A data base exists
from which each of these parameters can be contrasted before and after operation of Indian Point Unit

No. 2. _ '

Discussion
POPULATION DENSITY
Five different measures of fish population density are available:

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

Pelagic larvae estimates - absolute abundance
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In addition, work is underway to develop echo-sounding techniques which would allow much broader collec-
tion of catch/effort data. It will be possible, if this technique is successful, to follow changes in
abundance and seasonal movements to different locations in the estuary more closely than is possible
through trawling techniques alone.

CATCH/EFFORT

The number of fish caught in a standardized amount of fishing effort using standardized collecting gears
is a index of relative abundance of the fish population. Such indices are 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 in abundance from
year to year and place to place in such widely differeing situations as the great high seas fisheries of
the world and local, hook and line, sport fisheries.

Catch/effort data have been collected for striped bass, white perch and other species in the vicinity of
Indian Point by the use of trawls and beach seines. In the Indian Point Ecological Study now underway,
stations have been established from Haverstraw Bay to Denning Point. These sampling stations are dis-
tributed among three study regions, as shown in Figure 1, 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 III
Boundaries Haverstraw Bay  Bear Mt. Bridge Storm King Mountain
to to . to
Bear Mt. Bridge Storm King Mountain Denning Point
Number of Trawl Stations 10 3 3
Number Seine Stations 8 4 3
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This sampling effort continues in intensified form since the fish population monitoring begun in the
Raytheon Study in June 1969. Because of the continuity in sampling, site, and methods from the Raytheon
Study to the present Indian Point Ecological Study, it will be 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 appears that Unit No. 2 may not go on line early enough in 1973 to affect fish
populations significantly by entrainment, so the 1973 data may reflect either "pre-operational" or
"operational" status of Unit No. 2, depending upon date of activation of Unit No. 2 and the nature of

the fish population contrast being made.

In addition to the main body of data, two additional sources of information which provide some comparison
of past conditions within the fish populations of the Hudson 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 available from fishery
studies on the lower Hudson by biologists from Texas Instruments, Quirk, Lawler, and Matusky, Vassar
College, Duchess Community College, Boyce-Thompson Institute, and New York Department of Environmental
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—Recgpture.Population Estimate

Unlike the catch/effort data which are indices of relative abundance, the mark-recapture methods provide
estimates of absolute numbers in the population, and subsequently withdrawing a sample to determine the
proportion of the population marked dates back to the latter years of the 19th century in fishery work
(Reference 4-4). It has been applied to fish populations in almost every conceivable situation - 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 mammal populations.

The basic method has been elaborated and adapted to a variety of complex situations, including the occur-
rence of mortality, emigration, and recruitment within the population being estimated (References 4-5, -6,
-7, -8, -9, -10, -14, -15, -16). The same principles underly the technique in the many forms used today.
For example, assume that 1000 Age-Group O striped bass are marked and released alive in the Hudson estuary
in the vicinity 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 that:

(1) 1000 marked fish are at large in the population

(2) Our subsequent sample indicates that 32/2000 = 1.6% of the total population are marked fish

(3) Therefore, the total population in the locality under study must consist of 2000/0.016 =
125,000 fish. '

4-16
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The basis assumptions underlying the valid application of this method are given by Ricker (Reference
4-5). These have been examined during the fish collecting, marking and field trial work of 1972 at
Indian Point in preparation for full scale mark-recapture estimates of the white perch and striped bass
populations in 1973 and succeeding years. The basic assumption which has been problematic is that
marked fish be distributed at random in the population. However, by reintroducing marked fish to the
population in proportion to the abundance of the population in different habits (as determined from
trawling data and possibly from echo-sounding) and by distributing recapture fishing effort proportion-
ally across all segments of the population, this requirement for the valid use of the mark-recapture
method can be fulfilled.

The developmental work of 1972 has already proven that large numbers of young white perch and striped bass
can be successfully marked and released in healthy condition in the Hudson estuary to provide a basis 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 groups of fish, and for zones
extending various distances from the Indian Point Stationm.

Through use of differential marking in different zones of the 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 abundance of
fish during the first twelve months of life are available, no accurate basis for assessing the importance
of impingement losses is available. The absolute numbers of fish collected from intake screens of the
Indian 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.

Collection of data from three successive years (1973, 1974, 1975) is important for two reasons:

(a) The first year will represent the influence of Unit No. 1 plus no influence or minimal influence
of Unit No. 2 (depending upon the date of its activation); the second and third years will
reflect full influence of Units Nos. 1 and 2.

(b) Survival rates can be calculated for those year classes of fish included in two or more succes-
sive years' population estimates. Not only abundance of fish, but also their survival rates
(an important component of population turnover rate) are important in assessing an increment
of mortality, such as expected from operation of the Indian Point power plant. In addition to
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/7

their direct use in assessing ecological impacts, these survival rate estimates will be most
useful 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 younger age groups of fish. It is planned to estimate the number of Age Group

0 and of Age Group I striped bass and white perch present in areas of the Hudson river adjacent to Indian
Point. The best estimates will be for Age Group 0 in the fall. It is anticipated that the study will be
able to discriminate a 25 percent change in abundance of these fish at the 5 percent probability level.

Estimates of absolute abundance of the fish stocks of the Hudson estuary are considered to be of great

importance in assessing the ecological impact of the Indian Point Station. Accordingly, during the

initial planning of the Ecological Study an alternative to the mark-recapture method - the catch-removal _ |

method of estimating absolute population size - was defined for use in the event that mark-recapture |

procedures were unworkable. It .consists of intensitively fishing representative habitat types in the - |

Hudson estuary with experimental gear and commercial gear under contract and removing all fish caught |

during a short interval of intensive fishing effort. The decline of catch-per-unit effort is plotted !

against cumulative catch and the regression line fit to the data is extrapolated to 0 catch-per-unit l

effort, at which point the corresponding values for cumulative catch 1s an estimate of total population |

size in the area fished. The estimates for a selected set of "typical” Hudson estuary sampling plots §
\
|
|

|

would then be expanded to an estimate of fish population size for the entire estuary, or major regions
thereof.

Developmental work on population estimation techniques ‘indicates that the mark-recapture method will
yield usable data, and the use of the catch-removal alternative is not now envisioned.

|
l
Combined Use of Catch/Effort Data and Mark-Recapture Population Estimates |
|

During 1973, 1974, and 1975, catch/effort data will be collected in the same time periods and localities
in which the mark-recapture population estimates are made. A relationship between these two types of
population data can be developed where the two are collected in parallel, and this relationship can be

applied to the catch/effort data of earlier years (1969, 1970, 1972) to calculate approximate values for
absolute abundance of fish.
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Egg Deposition and Pelagic Larvae Estimates

Additional estimates of the size of white perch and striped bass populations, completely independent
of the mark-recapture work described above, will be made by estimating total egg deposition and
abundance of the pelagic larvae for each species, and reconstructing (with the use of age structure,
sex ratio, sexual maturation, and fecundity data) the adult population size required for the spawning
observed. While the promise of success of mark-recapture population estimates rising from work to
date makes these estimates based upon egg deposition less critical, they nevertheless will constitute
a valuable independent check on the mark-recapture work, and increase overall confidence in the assess-
ment, of fish population size. Evaluation of present development of methods indicates that in 1973 a
good estimate of the white perch population can be obtained through the egg deposition method. A
preliminary estimate will be obtained for striped bass in 1973, and refined estimates of the size of
the striped bass population would be expected in 1974 and 1975.

The estimate of striped bass eggs, and both striped bass and white perch larvae will be made using
improved collecting gear and appropriate stratification of samples in time and space to provide
population estimates applicable to the Indian Point region in particular, and the entire main spawning
area of striped bass in the Hudson estuary.

Egg densities of striped bass and white perch will be corrected to daily deposition rates/m2 (Reference
4-11) and summed over the season for stations spanning river miles 40 to 59. The areal deposition rates
(eggs/mz/day) will be compared for a first approximation of the importance of the various area for
spawning of both species. The striped bass densities-will be derived from plankton data due to the
pelagic nature of their eggs, while benthic grabs will be used to obtain the demersal white perch eggs.
The white perch egg data will then be applied to population parameters (sex ratio, age structure, and
mean eggs per female) to derive an estimate of the total population in this area by an application of
"backwards" population dynamics. Because mature females go into the breeding season with their full
complement of eggs and no rejuvenation of ovaries or eggs occurs during the breeding season, the observed
decrease in mean female eggs per female from time t. to t; in the population is a direct estimate of m,
(the mean number of female eggs produced by a female in a unit of time). A unity sex ratio is assumed,
and the my value is multiplied by two and divided by the number of days between sampling for an estimate
of the daily egg production rate (eggs/female/day). Parts of the two ratios cancel to yield females/m?
{end-eggsffemateftday}+ (eggs/m/day and eggs/female/day). .
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In addition to their use in estimating total fish population size, estimates of eggs and pelagic larvae
are of prime importance in calculation of survival rates.

The temporal sequence of the various population density estimates discussed above and the life history
stages to which they pertain are summarized in Table 4-2.

Some

important relationships among the different population data being collected for the Hudson Estuary

fishes are:

(1)

(2)

(3)

(4)

(5)

catch/effort data extend over the longest span of years; include the largest number of age groups
of striped bass and white perch; and include comparative indices of relative abundance for other
fish species. For maximum value catch/effort data must be corrected for size and species selec-
tivity 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 the use of conversion factors developed from those years in which catch/effort
data were collected concurrently with mark-recapture population estimates.

mark/recapture data provide direct estimates of absolute abundance of fish. These estimates will
be available from the three study regions and from 1973, 1974, 1975. The recapture on the water
intake screens of the Indian Point Units Nos. 1 and 2 of fish differentially marked in zones of
increasing distance from the plant will provide direct estimates of the fraction of the fish
population in each zone which is impinged.

estimates of the numbers of eggs spawned in the Hudson by the striped bass and white perch popula-
tions will provide a basis for calculation of the size of the parental stocks, and associated age
groups of immatures. This reconstruction of population size will be used to verify the mark-
recapture estimates.

measurements of important environmental variables concurrently with fish population estimates will
be used to account for the naturally occurring fluctuations in fish population size which tend to
obscure the true effects of power plant operation.
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II.

MORTALITY AND SURVIVAL RATES

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

Both data on relative abundance of successive age groups, as obtained from catch/effort study, and data
on absolute abundance, as obtained from mark-recapture, egg deposition, and fish larvae estimates can

be used as a basis for calculating mortality rate, and its complement, survival rate.

Taking the data from the entrainment studies together with the survival data based on population esti-
mates, the following sequence of calculations will be carried out:

(1) the number of eggs spgwned.in the estuary;

(2) the size of the larval population;

(3) from the entrainment study, the density of eggs and larvae in the immediate vicinity of the power
plant water intake; '

(4) from (1), (2), and (3) the fraction of the population of eggs and larvae subjected to the influence
of the water intake; .

(5) from the entrainment study, the number of fish entrained and the number passing alive through the
cooling 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 entrainment
upon young fish;

(6) from (1), (2), and (5) the fraction of the population killed during early life history'stages by
«~ entrainment; .

(7) from (1), (2), and estimates of juveniles (J I’ JIII)’ and Age Group I fish obtained from mark-
recapture and catch/effort studies, the tota{ mortality rates for each successive stage of the
early life history: development of a survivorship curve will allow some useful interpolations,

as for the JI stage;

4-21



4.0 ENVIRONMENTAL SURVEILLANCE PROGRAMS

(8) from (6) and (7) by the use of standard actuarial calculations for survival under exposure to
competing risks of death, the survival rate for each early life history stage in the absence of
the operation of the power plant (note that Unit No. 1 and Unit No. 2 effects can be treated
separately 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 Nos. 1 and 2.

The calculations of the fraction of the year class affected by entrainment are not sensitive to the
natural fluctuations in year-class strength which complicate interpretation of population density
changes. Entrainment affects a certain proportion of the fish population and is primarily a function
of the fraction of the estuarine water withdrawn by the power plant cooling system. Appropriate
allowance for non-random distribution of the fish and avoidance capability of the juveniles must be
made, but again 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 history stages, but is
always quite high. The variations do influence the combined natural and power plant induced mortality,
but the relationship can be predicted as in step (8) above for any observed or postulated natural
mortality rate.

The spatial distribution of spawning and surviving young fish may vary, especially as a function of
volume of freshwater discharge in the Hudson, and correlated physical and biological conditions. Such
phenomena are casually related to variations in year-class size.

The spatial distribution of early stages of striped bass and white perch would influence the fraction
of each year-class exposed to entrainment. By utilizing the population data discussed above in the
-models of the Hudson éstuary striped bass population developed by Dr. John Lawler of QIM, Reference
4A-3, and Dr. Philip Goodyear of Oak Ridge National Laboratory, Reference 4-(414,15), the effects of
any observed or postulated change in spatial distribution of spawning fish and early life states 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 phenomena described individually through the field studies. This comprehensive response
of an integrated biological system to impact is complementary to assessments of the individual
population phenomena empirically studied in the field.
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Criteria for Assessing Impacts on Fish Populations

Based upon the population data detailed in this section, the following criteria for assessing the impact
of Indian Point Units Nos. 1 and 2 upon populations of striped bass and white perch are established.
Each criterion is stated in terms of the symptoms of adverse impact.

(1) Decline in density of Juvenile II, Juvenile III, and Age Group I fish coincident with startup of
Unit No. 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, larvae, 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 percentage of stock from significant area of estuary impinged on intake screens.

(5) Lack of compensatory increase in survival rate among Juvenile II and Juvenile III fish following
fulfillment of criterion (4).

(6) Lack of compensatory increase in survival rate among Juvenile III to Age Group I fish following
fulfillment of criterion (5).

(7) 1Increase in growth rate of fish. Note that increased growth rate is both a classical indicator
of a substantial decrease in stock density (hence an indicator of adverse impact) and a compensatory
response to reduction in density (hence an indicator of some capability of the fish stock to sus-
tain itself in the face of increased mortality).

(8) Attainment of sexual maturity at an earlier average age. The note in (7) above identifying the
criterion as an indicator of both adverse impact and compensatory capability of the population
applies here as well.

(9) Continuing decline in population size or stabilization at an undesirably low level following a
period of decline, as predicted by a simulation model of the fish population which integrated
the empirical data from the ecological studies.
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I1I.

BIOLOGICAL CHARACTERISTICS OF FISH POPULATIONS

Racial Composition
Food Habits

Age Composition
Growth Rate
Reproductive rate

Identification of sub-populations and study of ecological relationships of major fish species will be

completed in 1973. These two studies will provide additional information on the resident or migrating
nature of the subpopulations (vital to estimates of population size) and their respective food habits.
The report on this phase of work is to be completed by May 1, 1974.

The study of biological characteristics and health of fish populations reached full scale in April 1973
and will continue until January 1, 1976. This is a continuation of efforts begun in 1972, which will
provide information as to the age and growth of fishes in the area, sexual maturation, sex rate, fecun-
dity and any possible effects by the once through cooling employed at Indian Point. Data of very high
precision are being obtained in this part of the study. Many of the important uses of these data in
reconstructing the dynamics of the fish populations have been described in the preceding sections.

Changes in age composition, growth rate, age at first sexual maturation, and fecundity are classical
indicators of important changes in the mortality experience of fish stocks. The first two of these
tend to have a historical character, often being detectable in the fish population for some time after
their first occurrence. Additional comparative data on age composition and growth rates, predating
1969, is available from the New York University studies and from the New York Conservation Survey of
1936. All of these population parameters, when closely monitored, are useful in predicting population
decline in advance of critical depletion. The first report of this phase of the work will be completed
by May 1, 1975. The data are being collected and analyzed in such a way as to provide continuous moni-
toring of the fish populations with minimal lag time between field collection and examination against
previous population trends.
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Iv.

IMPACT OF THERMAL AND CHEMICAL EFFLUENTS ON ESTUARY

Summarz

Measurements of the physical-chemical correlates of biological parameters are being made starting with
April 1972 and continuing until January 1, 1976. It is essential that this information be gathered as
supporting data relating to the condition, behavior and distribution of fish life. This information
will be analyzed and factored into the final report issued from the study.

' J
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
investigated during the period from April 1, 1972 to October 1, 1975. These studies are important to
the success of the overall program but are not considered as critical in time as the population esti-
mation part of the program. Studies of thermal preferences and the impact of thermal shocks on fish
and invertebrates can be carried out simultaneously in the facilities available, and are planned for
completion in 1973. They require a full year of effort due to seasonal changes in reactions to the
organisms. The temperature avoidance study, which also required one year to complete, will be carried
out in calendar year 1974. Assay-ef—ehrenie—temperature-effeets—ehreugh—study—ef—bie}egieai—energeeies
wiii—require-Ewe-fuii-years—for—eompietienf-—This—werk—wii}-eernd—threugh-}9?4—and—i9?5. Active
respiration rates will be determined to define chronic effects of temperature on key fish species.

The biological significance of thermal and chemical discharges from the plants will be determined by
establishing the rate, quantity, and distribution of . these discharges, and relating these to the densi-
ties and distributions of zooplankton, phytoplankton, fishes, and benthos in the study area on a sea-
sonal basis. The population dynamics, turnover rates, productivity, and species diversity 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 dis-
charges on secondary production rates of selected fish and benthos. These rates will be determined
through laboratory experiments. Additional laboratory 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 temperature tolerances of these
organisms, and the relationship of these data to plant operations.

Computer simulation, hydraulic modeling, aerial infrared 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 Nos. 1 & 2). Thermal infrared imagery will be col-
lected during four overflights to coincide as close as possible to the major phases of the tidal cycle
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(e.g., high and low slack, maximum ebb and flood). These overflights will be replicated with Unit No.

1 operating alone, Units Nos. 1 and 2 together, and Units Nos. 1, 2 and 3 as a battery. The thermal
imagery will be used to compile isothermal maps with 10C contour intervals from Stony Point to Annsville
Creek and inclusive. The 25 station thermal grid is placed in the river once a month to permit the
construction of axial and cross-section isothermal plots of the thermal plume. The grid system will

be located in the vicinity of the Indian Point station. The exact location will depend on biological
needs and findings.

Plant production records provide data on the frequency of chlorination, concentrations and durations by
season as related to organic build-up in various water passages, and efficiency losses in order to
establish the minimum amounts of chlorination that are absolutely necessary. Physical and chemical
parameters are being measured in the intake bays and effluent canal and also at three transects (Fig-
ure 1-1): one from Verplanck southwest to 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) which allows for evaluations in different habitats. The northern transect serves as the
control and the southern will show the effects of passing through the plant's influence. The middle’
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
important influences on the biota. (Table 4-2)

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 investigators to quickly recognize
the onset of unusual conditions of water quality. Current velocity (as a function of season and wind
conditions) is being measured with depth for six tidal cycles spanning one lunar month. Dissolved ion
ratios are being measured to ascertain the location of the migratory '"salt wedge" which is a critical
factor in several species' distributions. These data, along with temperature and specific conductivity,
are used to define "salinity.'" 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 relationship to photosynthesis. Inorganic and organic carbon
are monitored as indicators of ‘organic pollution and because of their relationship to secondary pro-
duction of filter feeders and dissolved oxygen levels. Chlorine demand, residual chlorine concentra-
tions, and organo-chlorines are also measured as a direct chemical perturbation. '

Fish density and distribution data come from the standard stations, catch per unit effort program
(beach seines, bottom and surface trawls) and are supplemented by the sonar echo integration studies.
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If the latter technique proves reliable, a very thorough small scale dispersion analysis will be made.
The benthos densities are being enumerated via replicated Peterson bottom grabs while macro and micro-
plankton densities are derived from appropriate sized plankton nets.

Laboratory experiments will be performed to establish the influence of ambient and elevated water tem-
peratures on the physiology of key fish species. The temperature at which these species suffer equili-
brium loss and death will be defined (i.e., thermal tolerance studies). The effects of short term
exposure to ''shock" temperatures (above or below ambient) will also be determined. A-bioenergetie
budget-—{Referenece-4-123) qotive respiration will be determined to define the chronic effects of tempera-~
ture on key fish species. Measurement-of-internal-energy-transfers-and-utilizatien-at-speeifie
Eemperatures-wiii-be—nsed—(foed—eeasumpeien;—assimi}aeien;—aeEive—respiraeien;—and—greweh).

Key benthic invertebrates will also be subjected to temperature tolerance and shock experiments and will
be used to determine the long term effect of temperatures experienced in the effluent canal and discharge
area on life table processes and growth rates. In addition, these species will be used for in situ

cage experiments comparing long term survivorship in the intake and effluent canals. Laboratory find-
ings from temperature preference and avoidance experiments of white perch and striped bass will be
compared with field results (fish and temperature distributions). Pertinent temperatures for these
experiments have been chosen from actual or predicted temperatures for the Indian Point area of the

Hudson River (ambient and changed by plant operations). '

The significance of attraction into the effluent canal and plume area is primarily directed at fish
species. Fish traps, beach seines and electro-shocking are used to provide data on species composition,
abundance, size, age, fecundity, and general condition in these areas. These are supplemented by the
sonar studies. Temperature profiles are determined to verify the extent and location of the thermal
plume itself. Similar data from Objective 1 (catch per unit effort) are used for comparative purposes.
* The results of the laboratory experiments on temperature preference and avoidance will be compared to
aggregations of fish found in the effluent canal and plume area. A fish tagging program in the dis-
charge canal and plume area will be used to determine residency periods and local dispersal. Tagging
procedures will follow those found most efficient in the population dynamics studies.

Survival experiments will test the immediate effects of chlorine dosages routinely added by plant opera-
tions of fish residing in the vicinity of the effluent canal.
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V. ENTRAINMENT

Objective

The purpose of the entrainment study is (1) to provide information on the types and quantities of piank-
ten; fish eggs and larvae passed through the condenser cooling water system to determine the effect of
passage on their survival, and (2) to determine if losses observed from condenser passage will create
adverse effects on the existing populations in the receiving water.

Specification

The nature and magnitude of entrainment mortality shall be determined through 1974 in order to evaluate the
effects of -thermal, mechanical, chemical effects on phyte-s;-zee—;-iehthyo--planktens fish eggs and larvae
present in the once-through condenser system. Depending-en-the-type-of-sampie;-water-semples-ef-plankten;-£ish
fish eggs and larvae will be collected by either plankton nets er-pumps-—at-the-cenderser-eoeling-water
intake-at-Bnte-Nos-1+ at one of the intakes of Unit No. 24-at-the-correspending-eutlet-of-the-cendenser
for-Unit—Ne--1+-the-outlet-of-one-of-the-three-condensers—for-Urit-No--24+ and at several locations in

the discharge canal.-snd-at-different-stations-in-the-Hudsen-River+s The types and quantities of Zarvse,
fish eggs and larvae pltanmkeor and survival of these organisms from passage through the cooling system

shall be determined. Suitabte-control-stations-above-the-intake-and-below-the—influenee-eof-the-discharge
will-be-sampled-during-each-study-and-the-types-and-quantities-ef-organisms—in-the-river-shall-be-deter-
mined---Fhe-iicensee-shali-propose-a-program—of-sempling-frequeney-and-metheds-for-speeifie-species-te
obtain-statistiealiy-valid-conclustons-on-mortality-rates-and-effects—en-the-poputation-of-the-fishery~
The-frequeney-wiltl-depend-oen—the-concentration-of-organisme-at—any-partieutar-time-but-in-the-case-of

€ish f7sh eggs and larvae should be sampled weekly during spawning periods. asrd-iess-frequent-during
nen-spawning-perioeds-ef-the-year---Speectes—-compositiens;-inetuding-producers—-and-consumers;-shati-be
‘determined;-and-compared-with—-these-in-samples—-representative—ef-the-river-water-upstream-of-the-Unit
Nes+-1-and-2-intakes--~Speecifie-speetes—-to-investigate—-ineiudes

{a) Phytopltankten
At-least-ence-every—-two-weeks-the-viability-of-phyteptankton-subjected-to-condenser—-entrainment-wiit

be-determined-for-dupliecate-sampltes-{ene-meter—-depth)—-eceollected-at-the-intakes-ef-Units-Nes+-t-and
25~-duplieate-samples-taken—from—the-outtet—of-the-water-box-of-one-of-the-corresponding-cendensers
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from—HniE—Ner-Q—and-thae—frem—Unit-NOT-i7-dupiieate—ene—(i}—meter-sampies—frem—seatiens-D-i—and
B—E—(Figure—é—z)t—and—dnp}ieate—ene-(i)—meter—samp}es-taken-eeneurrentiy—aﬁ—stations—A-F—as—shewn
in-Figure—é-37-—?he—eeneenEraeien—ef—ehierephyi}—gfand—phetesynfhetie—rate—wiii—be-determinedf¥;
247-48-and—¥2~heurs-afEer—eeiieetiOﬁr—-Speeies—eempesiEien—and-densiey-wiii—aise—be-determined?

<¥> (a) Zeopiankten; Fish Eggs and Larvae

Once per week for the peried-ef-May-through-September;-and-per-menth-for-the-other-menths—eof-the
years-zeeplanktens spawning season (approximately May 1 - July 30), fish eggs and larvae samples
will ‘be collected every two hours at at-one-{i)-meter-depth-of-the-Units-Nes--1-and-2 one intakess
station dupiieate-samples-taken-frem-the-outlet-of-the-water-box-of-one-ef—-the-condensers for Unit
No. 2 and-fer—the—ene—eendenser—fer-Hnit—Ner-i;—and—dup}ieate—ene—(&}-meeer-samp}es—at—seaeiens
B-i-and-B-2-in-the and the discharge canal stations as indicated in Figure 4-2. Sampling will last
during a 24 hour cycle. Appreximatety-i2-hours-tater—{at-night}-the-same-stations-witl-be-sampled
again-in-duplicates--Buplicate-zeoplankten;-£fish-eggs-and-larvae-will-be-collected-at-stations—A—f-
(Fignre-é-a)—eeneurrenfiy-wiEh—the—staﬁien—and—samp}ingf—-Samp}ing—in—the—rivef—wiii-be—put—be}ew
the-surface;-at-mid-depth;-and-within-1-meter-of-the-bottems

Analysis will consit of counting live and dead zeepiamkten; fish eggs and larvae as-secen—-as-pessibte
after collection. ard-again-4-and-24-hours-taters—-A-speetrum-ef-different-zooplankton-witl-be
measured—te—assess-ﬁhe-effeees—of-Ehe—magniﬁude-ef-merta}iﬁy—frem—meehanieai;-ﬁhermai;—ehemieai-er
efher—sheek—duriag—and—after—passage—Ehreugh—Ehe—eendenser7-—Speeies—eempesitien;—densieyz—and
viabiiity-ef-the-dominant-erganisme-in-ati-collections-wilti-be-determineds

~

Bases

The biological significance of aquatie-ergamisms striped bass eggs and larvae being drawn or attracted
into the intake canal is being quantitatively determined. by-measuring-the-lengitudinat-and-vertieat
distribution-ef-pianktenie-organisms on a diel basis, applying these densities to the actual water mass
subject to entrainment on a diel basis, comparing these theoretical entrainment values to observed den-
sities of entrained organisms, and finally establishing the immediate and-detayed effects of entrainment
(passage) of nen-sereenabie-ergamisms fish eggs and larvae through the condenser system of the plant.

Quantitative sampling is being done in the r#ver; intake bays and discharge canal. during-ali-seasens-ef
the year. Survivorship and behavior of zeopitankten-ard-fisk larvae of striped bass are immediately ‘com-
pared to see if any statistically significant differences are observed between the control group (intake
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bays) and the treated group (discharge canal) which passes through the condenser tubes. In addition,

a series of experimental laboratory studies are keyed to combination of AT;-chemieat-diseharges; and
residence times through the system produced by various plant operational schemes. Effects measured are
tethat;-behavierat;-and-reproductive-for-zeeopianktons lethal and behavioral for fish larvaes. and-phote~
synthetic-eapability;-chiorophyii-concentration;-and-eell-damage—for-phytoptanktons--Studies-inetude
sequentiat-triats;-triats-ef-different-size-groups-ef-key-speeies;-and-multi-speeies-trialss--When
pessibles;-alti-tife-history-stages-of-each-organism—are-studieds

the-reproduetive-status-and-feod-requirements-ef-the-more-abundant-consumer-speeies-should-be-determineds -
?he—speeies-of—eruseaeeans—ineiudedfneed—Ee—be—those—whieh—appear—te—be—mesf—suseeptib}e—Ee-entrainment
er—ehermai-damagef-—?he—fish-speeies—inveived-ineiude—Ehose—speeies—whieh—have—eggs—er—iarva}-seages
suseepeibie—60—wifhdrawaiv——Ameng—these—Ehe-bay—anehevy;—whiEe-pereh7—€emeed7—b}ue—baek—herring7—aiewife;
smelts-Ameriecan—-shad;-and-striped-bass-are-ineludeds

The ecological significance of the effects of entrainment by the plant on the £ish striped bass population
will be determined by comparing the concentrations of larvae amd-plamkten passing through the condenser
(noting those surviving and those dead) with that in the river. An evaluation program of effects of
entrainment as well as impingement will be used to determine the changes in striped bass population size,
spectes-size-and-cempesitiens growth rate, mortality rates, size distribution and other ecological param-
eters. and-to-determine-the-extent-compensatery-reserves-are—in-operationr Data collected will be used

to improve the accuracy of entrainment models to determine the magnitude of damage to the tetal-fish
striped bass population over the shert-term-and-}emg-term operation of the Indian Point Units Nes--1-anrd
2.

The determination of types quantities and survival of piemktens striped bass eggs and larvae by means of
the current program will provide an estimate of the diel amd-seasenat effects of circulating water entrain-
.ment. Sampling of the intake and discharge canal will provide an indication of the amount of mortality
experienced due to condenser passage alone. Sampiting-of-the-plume-will-enable-an-evaluation-of-the
effeects-of-eondenser-passage-pius-residence-time-in-the-plume-assuming-minimal-reincorporation-effeets-in
the-piume-an-organism-survival---Measurements-ef-types—and-quantities—of-pianktenie-erganisms-atene
{Stations-A-and-B);-below-{Statien-F-and-6)}-and-in-the-thermal-plume-{Stations-G-and-E}-area-ean-be-used
to-prediet-the-effects-ef-entrainment-on-plankton-and-tarvat-poputations-in-the-reeeiving-waterss
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VI.

IMPINGEMENT OF ORGANISMS

Applicability

Applies to the reporting of the measurement made at the intake structure as to the number, size, weight
and species of fish killed by impingement at the site's intake screens and evaluation of data on
collection of fish by impingement. -

Objective

To provide a determination of:

(i) the number, size, weight and species of fish killed by impingement on the intake screens
(éi%--a—iimit—of-the—number—éf—fish—kiiied—on—the—fixed—and%er—fraveiing—sereens
€4+%) (77) a study of the causes of impingement

€iv> (777) an evaluation of the effectiveness to reduce impingement by fish protection devices such
as the air bubbler or other techniques

€¥} (iv) an evaluation of the ecological significance of the effects of fish impingement on population
density, size, abundance and diversity of the fishery of the river

(v) establish a schedule for immediate reporting of data on fish collected at the site's intake screens

Specification

The magnitude of mortality due to impingement on the fixed and traveling screens in the intake structure
shall be determined by dat}y estimating the number collected on the outer fixed screens and counting the
number on the traveling screensy-the-number-colieeted-in-the-stuiece-way; estimating the size, length and
weight of the fish, and identifying them. A%3}-fish-pump-ecelleetions-shatl-atse-be-inetuded- A running

tally shall be kept for each species, imeluding-a-running-daily-average—kiii—{RDAK) ineluding a seasonal
average kill (SAK) and the time of day the number collected was made will be recorded.

For large numbers {»?#560)-of fish subsampling of the impinged fish population shall be performed to esti-
mate number, size and weight. Swekh The subsampling will eensist-of-measuring-and-weighing-at-teast-10%
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of-the-totat-impinged-poputation-of-each-speciess be done in aq statistically valid manner. Speeies
seiected—for-subsampiing—wiii~bé—representative—ef—the—range—ef—sizes—eei}eeted-in—the-trash-baskeEr
If the daily kill exceeds the RBAK SAK by a factor of three er-meres during the winter or a

factor of ten during other times of the year, it shall be regarded as a signifieamt reportable kill
(SRK) and immediate corrective action shall be taken to reduce the number killed.

The monitoring program shall consist of washing down the fixed screens at least once per day and-running
att followed by the running of the traveling screens approximately 36 15 minutes during-eaeh-8-hour-shife~
once eqch day. The number and species of fish washed off the fixed screens which do not enter the fore-
bay shall be estimated. each-day-ard-recorded-separateiy-- Running the traveling screens at the time

the fixed screens are raised and backwashed shall be carried out. Operational experience of the air
bubbler to prevent fish from being attracted to the intake screens shall be documented. The effective~
ness to reduce impingement by other fish protection devices shall be evaluated.

The-eauses—ef-fish-impingemenﬁ—shaii—be—evaiuated;-ineiuding—the-magﬁitude-ef-ehe—appreaeh-er—inéake
vetoeitys The ecological significance of the effects of fish impingement on population density, size,
abundance, and diversity of the fishery of the river shall be determined along with the effects of
entrainment, thermal and chemical discharges as a function of plant operating variables. The evaluation
program shall include the parameters investigated in Section 4.1.2a(l). These include studies of popu-
lation dynamics, behavior characteristics, fish movements and other ecological parameters. Environmental
factors such as temperature, river flow, salinity and plant operational variables which influence the
extent of fish impingement shall be evaluated.

Reporting Requirement

Records of routine fish kills and signifieanmt reportable kills shall be kept and summarized in monthly

" reports which shall be forwarded to the Director of Regulatory Operations, Region 1, containing the

datty data on the number, size, weight and species of fish collected at the intake screens (except for
collections made during testing of the structure). The number of counts during any month shall be
statistically analyzed. Any corrective action taken to reduce a significant reportable fish kill shall
also be reported. The monthly report shall be submitted to the AEC by the 10th day of the following
month. A signrifieant reportable kill (SRK) shall be reported to the AEC within 24 hours of the event
as per specification 5. The format of the report shall be such that nonroutine events can be noted
immediately and can be recalled on demand. tf-the-datly-kill-for-three-eenseeutive-days-exeeeds-the
RBAK;-the-1ieensee-shati-report-to-the-AEG-as-per-speeifieation-5:6+
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Basis

Collection of impinged fish at the Indian River Point Station will assure that the majority of fish
killed in the intake structure will be identified and enumerated. The identification, counting and
length-weight data obtained for all impinged fish of importance, numbering-iess-than—the-three-times
the RBAK will assure documentation for expected fish losses resulting from normal plant operation. The
number for the RBAK and-signifieant reportable kill will be established after the first year's opera-
tion of Indian Point Station. This number will be subject to change as new information is being
gathered from operating experience, as an evaluation of the licensee's continuing efforts to reduce
impingement losses is made, and an evaluation of the ecological significance of the losses is made.
During any fish kill of large numbers £»1066-per-dayy; estimation by subsampling ef-similar-parameters
for-the-impinged-speciess rumbering-greater-than-1006 will provide sufficient accuracy to determine if
deviations from the expected fish mortalities are occurring.

The RBAK SAK report levels for striped bass, white perch and other fish of importance which can be
impinged will also be compared with valueds obtained in studies of previous fish kills. Less Impinge-
ment estimates of these species made since the mid 1960's at Indian Point by-impingement at rates below
the report levels will be evaluated to determine if they will be compatible with normal plant operation.
The report levels will be used to evaluate the effects on population levels, species abundance and
diversity of fish to be impinged at Indian Point Station. The information gathered at this site will

be useful to predict effects at other sites along the Hudson River. "Impingement of fish at rates speci-
fied in the RDAK levels for periods up to several days should not be considered to imply adverse effects
on the fishing; rather it should be considered as indicative of a sufficient change from past experience
to warrant reevaluation of protection limits designed to minimize the extent of fish impingement. Re-
sults of evaluation of reducing flow of water withdrawn by the Station during the winter time and the
operation of the air bubbler curtains shall also be factored into reducing impingement effects. Studies
of the fishery indicated that continued losses of fish at rates approaching the report levels is-met

are compatible with maintaining the existing species composition of the fishery er and population
numbers. Specific studies described in Section 4.1.2a on the ecology of the existing fishery are con-
tinuing in order to evaluate (1) methods of further reducing the loss of fish at the plant due to
impingement in the intake structure and (2) the-vatidity-ef-fishery-dynamics-medels-used-and-their
assumptions-in-determining-the-report-ltevels to determine significant reportable levels of impinge-
ment. Thus the collection of data will permit a more definite assessment of (a) the environmental
significance of collections of fish at the intake screens and (b) what a significant collection consists
of.
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Basis (cont'd)

Pending development of information from the ecological survey presented in Section 4.1.2a (1), this

"specification of a reporting level provides a mechanism for the AEC's Regulatory staff to be kept

currently advised of the number of fish being collected at the intake screens to determine what
further methods can be developed to reduce these numbers.

The RPAK SAKX provided in this specification will aid in the development of interim operational proced-
ures and corrective actions to be taken to minimize the Station's impact on the fisheries resources.

—
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l

2\ Texas insiruments — Trawl Cateh/Liiort - Unit 1 4 Unit 2 cifect

(3:’) Raytheon — Scine Cateh/Effort — Unit 1 effect ounly

@ Texos Instruments — Seine Cateh/Lilort -- Unit 1 effcct only™®

C?) Texns Insiruments — Scine Cateh/Effort — Unit 1 + U*: t 2 ¢ffect
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b -
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* Impirgement cffects of Unil #2 {f operational during last half of 1973.
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TABLE 4-2
ECOLOGICAL SURVEY

WATER QUALITY MEASUREMENTS AT PLANT INTAKE AND DISCHARGE

AND AT THREE TRANSECTS IN THE RIVER

N

Parameter

Temperature

pH

Conductivity (salinity)
Turbidity

Alkalinity

Bicarbonate

Ammonia

Orthophosphate
Nitrates

Carbon (inorganic
and organic)

Chlorine demand
Free Chlorine
Residual Chlorine
Bisselved-Oxygen

Bieochemieal-Oxygen—Denand
£5-day-26°63-

Water—-eurrent—speed

Water—-eurrent—-direction
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Frequency
Baity Wéek}y
Batly Weekly
Weekly
Weekly
Monthly
Monthly
Monthly
Monthly
Monthly

Monthly

Weekly
Weekly
Weekly
Weelkly

Menthiy

Weekiy

Weelkty



4.0 ENVIRONMENTAL SURVEILLANCE AND SPECIAL STUDIES

4.1.2b

(1) General Terrestrial Ecological Survey

Applicability

Applies to the reporting of the potential effects on terrestrial flora and fauna from salt deposition
and drift from closed-cycle cooling systems.

Objective

To provide determination of the threshold values for physiological damage to the most susceptible
species of vegetation in the site and nearby surroundings to the deposition of salt and other com-
pounds contained in drift.

Determination of the interaction of the effluents from the superheater stack of Unit No. 1 and the
effluent from closed-cycle cooling systems. Other factors such as noise from these systems will be

studied.

Specifications

Laboratory tests will be carried out in accordance with the lic&nsee's proposal to investigate effects
of salt deposition on typical flora of the site and surroundings of the plant. A general survey to
evaluate effects of the effluents on vegetation and wildlife from closed-cycle cooling system will be
evaluated. :

A study shall be made to investigate the potential for effects from the interaction of the effluents
from the superheater stack and a closed-cycle cooling system. '

Bases

The operation of certain closed cycle cooling systems may result in effluents which may cause damage
to nearby terrestrial ecosystems. A survey to evaluate potential effects of the effluents on vege-
tation and wildlife may be undertaken. Such effects may be a result of the closed-cycle cooling
system evaporation, drift, fogging or icing, convential fuel pollutants, etc., from the station.

Species which are sensitive to such effluents will be selected and exposed to these effluents in
laboratory tests in a study to determine potential effects on the terrestrial biota. Results will
be reported in the semiannual operating reports.
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a Rzdiolegical Eavironmental Monitoring Survey
. ﬁkjplicability ) .
Applies to routine teﬁting of the radioactivity in the plant environs.
Obicctive )
T g ot
To establiish a sampling sch;dule which will recognize changes in radloact1v1ty in the environs, and
assure that effluent releases are xupc as low as practicable and within allowable limits in accordance
with 10 CFR 50 and 10 CFR 20, respectively. o
Shrecification® K‘\ o
. N N ‘ //“/
1. Liquid Discharges ‘\\\
. \.\;‘. ] >

The survey for liquid discharges shall be conductigyip accordance with Table 4.2.~-1 as specified below:

a. TIf the gross-beta-gamma activity of the ;/af/on rcleases to the rlver is less than 1% of MPC
during the month just ended, the eaviropmental survey\bhall be conducted in accordance with
Program 1 for the subscquent month. 7 N

. /,» \..

b. If the gross beta-gamna activigy” 0f the station rclcases to the river is greater than. 1’ of MPC
but less than 107 of XPC duridg the month just ended, the cnv1ronmental survey shall be conducted
in accordance with Progran/? for the subsequent month., If the sumples taken under Program 2 do
not indicate any signif#tant increase in environmental radioactivity, the survey shall revert
to Program 1. e -

4’/'/

c. If the gross beta-gamma activity of the station releases to the river is greater than 107 of MPC
during the uonth just eaded, the environmential survey shall be conducted in accordance with
Program 3- for the subsequent moath., If the samples taken under Program 3 do not indicate any
significant increase in enviroamental radiocactivity, the survey shall revert to Program 2.

- i .
anical Spec;:l‘ tion for Radioactive Effluent Releases Scetion 3.9 appears in Appendix A of Technical
cificatioasy
< 4-46
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Snccif*cth‘ » (Continued) ‘ | -
d. -Llqucctlvo of rclease levels, once cach year the survey shall be taken under Program 3 for a
3= onth contlnuous perlod. e
' e
P4

2. Cascous Di,cnargcg ///

The survey for thu gascOus digscharges shall be conducted in accordance with. f/ble 4.2-2 as specified
belcu: S /,,
N, e
\\ /

a. 1I the average release tate {rom the plaat veat 1s less than l4/o£ the annual allowable relcase
raLe as specificd in Pamn'rﬁpu 3.9-CLl ot Scction 3.9 of Appendix A, Technical Specifications,
during the wenilhv just ended,™the envirormental survey shald be conducted in accordance with
Program 1 for the subscquent m5h{b.

Ny

b. If the average release rate from the
anauel allowable release rate as specdd
the environmental survey shall Le conductd
routit.  If the samnles taken under Proars
cuvironmental radiovactivity, the surve

Rlint vent ig7greater than 1% but less than 107 of the
hed in Pdragraph 3.9-Cl during the month just ended,
{1\ accordance with Program 2 for the subscqueat
0 no Iindicate any significant incrcase in
wert to Program 1. :

c. I the average release rate fr;g/zhc nlent vent is\ﬁrgatcr than 10% of the annual allcwable .
release rate as specified in  Paragraph 3.9-Cl during the month just ended, the eavironmental
survey shall be conducted ipZaccordance with Program 3 fox the subsequent month. If the samples
taken under Program 3 do ot indicate any significant 1ncrebse in environmental radioactivity,
the survey shall revert to Program 2. \\

' / ) "\\ _ .
d. Irrcspective of relcese c levels, once each year the survey shall be taken under Program 3 for a

3 moath continuous period.
.

N

3. Additional Sawpl ng Analysis L

The sampling survey and mothod of analysis uscd shall follow that presented in Table~4.2-3. The maps
in Figures 4.2-1 and 4.2-2 sihow the locations of the sampling stations. The monitoring prograz has
beea expanded to in rcluce tritium in water mcaSurcncnts, marine life, station and offsite well water
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and changes of the onsite air monitoring stition. Selected samples of sediments, water and e
soil bugwl'f will be analyzed for Sr-89 and Sr-90 and Cs-134 and Cs-137 semiannually. Twice
year, sclected samples of fish, aquatic vejgctavion, alpac and mud taken from different locat 6/;
oifsite wifl\be analyzed for Cs-134 and 137, Co-00, Ra~106, Zr-Nb-95, Mrn-54, Sr-89 and 90

=144 and redyles will be reported in the scwiannual report. Results will be compach/WIth
those obtained ice about 1966, when the surveys were conducted by the New York Stgzé Department
of Conscrvation. AN

The measuring and reporting of radioactivity in the environs will follow th recommended in the
AZC's Regulatory Guide w.I}\aﬂd in Section 5.6 of these Technical Specifjeations.
Basis N

.
"N,

“ .
Programs for moaitoring the adjacent arca. of the Hudson River will be conducted by the Consolidated
Edison Conpuwy, by thée New York State Depa}tanL of licalth, an y the New York University Institute
of CZavirconmental Medicine. The New York State.program inclydSs measurcment of samples of air, water,
milk and wildlife. The New York University Medi
the tludson River, the distribution and abundance o
studies.

Cur5ulxdated ldison's radiological cavironmengd monxtoxing‘program will include m;asurcnenta of radio-
activity in fresh water, river watevr, rivep-scdiments, fish, ‘nguatlc vegetation, vegetation, soil, air,
and milk in the vicinity of the Indian Peint Station. This propram began with a survey instituted in-
1958 (four ycars prior to operation qf/ﬁi;t No. 1) to dctermine th ‘radloacciv1ty in’ the environment

in the vicinity of the Indian Poinz’Station. The purpose of this surVoy was to determine the natural
backoround radivactivity and toghow the variations in the acL1v1t1es';bat may be expected from natural
sources, fallout from bomb togts, and other sources in the vicinity. The™ program has been continued to
the present so that chang in the environment rosulting from operation of Uhlc No. 1 could be accounted
for, and will be continw€d throughout the opcrating lifetime of all three unitst\

As a part of this drogran, rain is collected at the Indian Polnt Station and at a poxn; fiftcen miles
couth of the spetion. This is a continucus collection which is sampled monthly and analyzed Air
samples are .edllected at four points on site by mcans of fixed-membrane filters followed by charcoal
ziltgrs.,/ r collections are also made offsite at selected points with similar equipment. ©
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"

N
Basis (Continudy)

Prinking water is sampled from nearby veservoirs. iludsen River water is sampled at the inlet to the
Irlian Point Plant and™at tie plant discharge canel. This 1is a coatinuous collcction which is sampled
and measurcd weckly. Théwlake on site, the Trap Kock Lake and other lakes in the vicinity are sampled
ronthly and measured for gfbs§ beta activity and tritium content. Two wells, one onsitc and one in
Verpianck, are sampled monthl9\qyd also nnalecd for pross beta activity and tritium contenc.

=,

fA)

£

Aquatic versctation from the lake of~gite and other ncarby lakes is sampled during the growing scason

and analyzed for gross beta accivity;\qu a gamaa spectrum is also run. Aquatic vegetation is collected
fronm the Hudson River at points at the discharge canzl, onc-half, one gda two miles downstream from the
plant. This vegetation is analyzed in thd‘qamc manner as the Lake aelatic vegetation. Bottom sediment
is takea from the lHudson River in the viciniEy\of the plant and ag’points one-half, one and two miles
downstream. This scdiment is measured for groéﬁxycta activigx/énd is also analyzed for gamma activity
and radionuclide content,

River fish caucht in the vicinity of the plant ave meg ed for gross beta and a gamma spectrum analysis
rmade. Land vegetation is sampled primarily in thﬁ/} wnwitd direction from the plant at points one-quarter,
cne-halfl, onc and two miles soutit of the plant;/, AN . '

s within a five-mile radius of the

is made continuously at seclected
points on the site perimeter.
oints on the site boundary.

The direct gamse backgrouad is measured yC'tT;fal ag principai\;éh
plant, at approximately 0.10 mile inccryufg. Direzt garma moaltorin
lccations in Zuchanaa, Verplanck, 1oqpfbsc, PeckshIll and at a number
This mcasuremeat is made with TLD;;/Ythcrmo-lumincsccut—dosimetcrs) at 1
< .
Carma spoctroscopy of drinking’water, Hudson River water and lake water is routinely performed.
Triczuwan (911) measurements afe currently made on sauples of drinking water. The current environmental
ronitoring prograa at thé/Indian Point Station, tozether with sampling frequency, }s\&gt forth in more

cetail in Table 4-2-34/ Sampling locations are indicated in Figure 4.2-1. ~

-lh
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pasis (Continbed) , . ' L~
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)

AN
Tae radlologxcal cnv&ron.eqtal monitoring program conducted by the Consolidated Edison Comnuqy will supply
suificient data to determine the couplzunce of the Indian Point Station with the rgquirémencs of 10 CFR 20.
Tie schedules for liquid\and gascous discharges w:ll insure that changcs in the env;ronmen.al radioactivity

will be detected. //
e

Although the design of the prosbsggnfakllity and administrative controls will” bc such that gascous and
‘liquid effluents will be released accordance w:ith the requirements or/lO CFR 20 and 10 CFR 50, the
cavironmental ronitoring program of fhe Consolidated Ldlbon company prev¥ides a redundant means of .
insuring that the operation of the prop®sed facility does not pose any undue risk to the health and 3
safety of the public. The New York State “»ud New York Univ;rsicy‘ﬁrograms provide an independent weans
of veriiying the proposed facilities compliameg¢ with 10 CFR 20_.dnd 10 CFR 50. '
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TABLE -4 2-1

e Environncntal Moanitoring Suivoy - Liquid Discharpes+
v
™~ Proprams
N i 1 2 3 - e
Nowof Samples/ Collection Collecticn Collection :
Moedid of Samnle | CoMgecion Freuvuceney  Awalysis*  Frequency  Analvsis* Frequency Apalvsis
~ - _ 7
Hedsoa River 2 W GEG ™ CBG D CBG
Water 2 AN MC T . " GSA - GSA
. . MC T iC RA |
~\,
\'\ . / T
Huisea River is ~ SSF - GBG  MGS CBG MDGS GBG
squatic ) e ) " GS . GSA
Vegetation _ S RA
Nudson River 5 - SSF  GsG GBG M GEG
Doltom _ NG GSA A . - GSA
Scdimcat ) N\, ‘ " RA
Kudson River 2 . M T gBe GBG W ¢
Fish . ‘ N GSA Y <7 SR
' : \- : . * RA ..
Seathos 2 m GZG L ¢ T
+ S~ pics will be taken whenever biologically available GSA - o GSA'
* Mininun equipment sensitivity shall be those glve n FSAR' Table 11\\1v1.
fumernclature for Samnle Freauency \ - )

1
J
g

AN

\\

\\
\\

7 Twice Weekly

D - Daily s ’ _ \
M - Monthly //// '

o(os - Menthly ‘Composite e '

T - Trice Monthly //"'

58T -~ Once each in Sprird, Sumnor and Fall

*DCS

Soweaclature for An}) ‘s 1is

MHonthly durin; he Growing Season

GG "= Grozs Dﬁug—Camma GSA = Gamna Spectrometer Analysis T - Tritium
RN - Raq;déhcmical Analysis to determine biologically important isotopes. TLD - = Thermoluminescent Dos¥weters

451 ,



TADLE 4.2-2

Environmental Moaitoring Survey = Gascous Dischargoes+ ' . y
. . i ’/"
Proprams : : yd
1 2 3 i
amples/ Collcction Collection ' Collection -~

Frequeacy  Analysis*  Frequeacy Analysis** TFrequency,” Analysis

Madiz of Semple  Colleac
Failout (Reinwater) 2 M G3G M CBG m/ GEG.
T GSA o CSA
T 7 MC RA
_ : e
Alr Pariiculace 9 W ca6 ™ /ﬂcr';c; W GLG
& Czaanic GSA - » GSA GSA
Iodide , RA
Driniing Water 3 M CEG W GBG.
Suapplics GSA GSA
Lake Water & 6.

~Well Water

Lake Aguatic & 8
Vegezation &
Laad Vegetation -

Soil 5

Diract Gomzma

(5pot Readings 180
» - ’-/ .' +
dircct Gomma 11 (site boundary)
(Contingpﬁb) -

e



[ Y

<

Miia

Falout

- Aic dar-

Linuiatle
Lol
Organ.a
lide

Urizaag
Wale?r
Supplics

Heuson

. -
\ Sampuag

U BIMAN

Monmb\

-
)

A5e

Continuous

Countizuvus
Wl CFM

i

Crab / Moathbly

Continuous

Wouckly

Weexly

Method of

Collection
Opcn pot type
collector

Two fised 1acm-
brane dsiters

{9.3 micron
8isy) preceding
a charceal
fillor

- Cuntiniduis flow

reoutatod su fild
2ratvn drums,
Hepreseatative
samdle takun
oncy a week and
drums empticd

& wivth 10 Wbl

TABLE 4.2-3

(Sheet 2. of 3)

Loeatio s

Poiat 1; 35 n.ilos
south of uite of
Eaulview

Poiatn 1, 2, 4, 4l
"n alfe

>

ers ahd Hpruage
ale for uBu week

7 poriuds coancsutively 4

Pointe 7 ard 5

fudsun itiver aalct
P 160 the dant,
wid al plant Cou-
chucye canal.
Powts 9 wad L0

4-53.

Analysis

Cross beta
and tritium

Croas beta

Samo as 1

Same as )

INDIAN POINT STATION ERVIRONMENTAL SURVEY

Mininium
Sensitivities

Measurement

1 picocurio ’
pee Liter for
gross bota

&
o

e

e

e

JV00 pico-
curics per
liter for
tritium

0.1 picocurio
per cubic

spieter for
© gross beta

Same as )

Samo as )

and tritium

oo mutthiy

composilo

Gas flow, )(n-/

dowlus;ﬁropor-

tinust counter
gross beta

Nuclear Meage.
urcincat Corpo-
rat;on
Type PC JA
Tywe PC 11A
Typs PC 1LIT

" Same us 1 for
gross bata

Gamma spociruin
with < x 4" Nal

crystal with <09 |
channcl analyzer

diation lasteu-

Same ag 1

Ve
Instrumentation ,/

R /

e
e

Remarks

Mcasuremcats made
43 hours after coileo-
tiva o allow lor ducay
of radoa-thoron
daughters

tcasurcnients made
so00a after collection
and 35 bours later
10 ailow {or decay
of radon-thoron
daughters
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Moedin

Lako
Water

weli
Waler

Laxo

Anuatic
Vegetation

Hudsva
uver

Vegetation

Hudson

. River bot-

toin Sedi=
muend

budsoa

Raver
Fish

Vegetalion

Tvoe
238

Grab

Grab

Gradb

.

Grab

Grab

Catch

Fresud
Lreld

foothly

Monthly

Onco cach
in £pcing,
Summer

and §all

Samo as 7

Same as 7

Moathly

Same as 1

1 pur year

TABLE 4-2-3

(Shkcet 2 of 3)

INDIAN POINT STATION F NVILONMENTAL SURVEY

Mothad of

Colleating | AL DY)

1 liter sample Puints 11, 12, and 13

ocp-well Points 6, 14 aud
pumps N\ Verplanch
Along tho lake Samo as 5
shore
. \\

Along rivor shore

Cit ol of Grunge
Hocklind Utilitics

Same as 8 Samouy 8

wWhere availablo nocar
8ito

Samc as 8

Grab samples |
with 100 012
area

Puiots 6, 18, 19, 20
amd 26 :

Grab samnlas - Samu s 1)
2" in diamcter

by 2" decp

Miaimum
Analysis Scnsitivities
Same as } Samoasl
Samoas ) Sumo as l .. '
L
:'//
Samo 35 2 /J’bicocuﬂo
-~ per gram for
- ross bela
v ¢
//
" Same as 2 Samo as 7
LY
Same as 2“"’-»‘ Same as 1
. -
R L
Samo a5 2 Same as\\
\'\
Same a5 2 Same as 7.
Samo as 2 Same as 7

Moasuremeat

Instrumcentatson

v/'
Samoas )

-

Samo ug )

Samo a8 2

Same us 2

Same as 2-

Sume as 2

“~

.

\\

A

Same az;"\
Y.,

Sume us 2

Remarks

Samo as
Same us ]

Dry weight for spece ..
trum soun adler col-
lectioa; Sumple asked. -
and counted 43 hours -
aficér collection for
gross bcta

Same as 7

Mud driid for both  »

© measurements

Sanipte ushed and
counted 4> houurs after
_collectiva for gross bets
and gamma spectrum
taken

"yl dricd fue spece

truog wnd measured
suua"afier colluction,
Gross Leta of dried
soil made 33 hours
after coliection.
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ngs

Contiouous

SArPiihg

Once a year

Monthly

i DIAN POINT

TABLLE 4,2-2

(Sheet 3 of v)

STATION ENV HONMENTAL suRveEY

Muthod of
Coliection

Mintinum

Anadvsis Sensitivities

Meusurement
fastrumentation

{ocation

Alocg pringipal roads Gross gainma Miniuim
within & 5 il racius background sensitivity
of plast w Juc/hr
//-‘
Seleeted locations in Samo ug 13 @.ni'r
Buctinay, Vorplaich, P
Montrose, Lecisiall, e -
I e
and at u r.un‘.&-ry( /
poists oa-site al L o
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7
"/ \\\A
,/ ’ -
./" .V‘\\ -
_//" \’.
.// -
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4.0 ENVIRONMENTAL SURVEILLANCE PROGRAMS

"\ s

Rociological Moni oring of Iodine-131 via Air-Pasture-Cow-Milk Pathway

— s e et e e ’\

To moasure the amount of I~131 contained in the air, grass and milk of cows in the vicinity of the Indian
Point Station in accordance Nth AEC regulations of 10 CFR 20 and 10 CFR 50, 1n_ofder to assure that the
dese rate Irom radioiodine is IS [DIEMm per year or less to the thyroid of a child.

Specification ‘=l o

During the scasons when the cows are in ﬂd*:ur sanples of fresh mrlk of cows located in the vicinlty of
the Iadian Point Station shall be taken and nnal) ed in accordance with the AEC Regulatory Guide 1. 42,
Duplicate samples shall be taken on a weekly baSL> from Lurms,such as llanover Hill Farm,

Grasslands and onc located seven miles in the 90u~h.oouth-west direction of the plant site (in critical
wind scctor). Duplicate samples shall also be tlurn\on a-monthy schedule from milk processing dairies,
Dairymen's League, and Crowley Milk Company and analyz dﬂ\for their radioiodine content calculated as

Todine=131. At least a 4-liter sample of milk bhxll’bc taken and analyzed with state—of-the-arc

counging equipment for gamma radiation, //’ S .

- .,

. / i .
Analysis shall be carried out within 01oht uayq (vone I-131 half llfe) of sampling. Suitable analytical

p ‘ocedures should be vsed to determine taé’r“dlolndlnc content to a"sensitivity of 0.5 picocuries per
ter of uwilk at the time of sdmp]‘ngyf Counting statistics will be sueh that tiie standard deviation

(o:: sigma coniidence level) of the et counting rate will be 10% or le§§1“ Overall exrror of the
enalysis will be within * 25%. sults will be reported, with associated GBICUlated error, as
picocuries of I-131 per liter mills at the time of sampling, in accordance W1th Reporting Require-
ments for Znviroamental Radidlogical Monitoring. L

#
aznalysis of grass and air at the avove mentioned farms shall also be carrded out once a
H laneg (/La Appendix D, Reculatory Giicde 1.42. Air samples shall be collected by means
of a bLJ fun icdide impregpaated charcoal at a rate of 3 to 5 ft3/n1n. continuously for several
aays.  The exp ed armount collectad is fwom 2.7 to 4.5 pCi I-131, yielding € to 10 dpm per sample. The

aimdle, inckCding a prefilter may be counted on a suitable Ge(Li) detector for 1000 minutes to give
cunting statistics of = 307 or better.

O\ 0
[N

vin Adequace samples of grass shall be collected to measure I-131
” wr9x§ at counceatrations of 15 pCi/600 ga(weld). During sampling the metcorological conditions shall
ciorbe rocevded and the .radioiodlne in reactor ciiluents shall also be measured in accordance with
S&ction 3.9 of Techrical Specifications, Appendix A.

P 0" U)



5.0 ENVIROSUENTAL sup 1"',L\. % PROCRAMS
SECGLLOILIO LAl ST onanth L ch o same lecation os lasd vegctaticon and analyzed for
'nm~134 LG R37, aod SUoortiuvn=od ool sC. Gace o owmontiy, camples of milk cakef at the
recetion shall be cnalyzed for desium-134 and 137 and Stront un=~£9 and 90,

L\. ‘A\/\..:.:ﬂ"' R RO " AR A uﬁ
-

(1) U2 thie nzasured coucantracioa of I-131 in the wilk exceeds 19.2 picocuries per liter, a report will
be made to the R"”iOﬂ\T\Qf Regulatory Gperations office within 24 hrs. by telephone or telegraph, aad
a plan will be submitted wisnln one week to determine the cause of the elevated levels and reduce

v

tiie dose to 15 mrem/yr. N

..

1

2) If alll samnles collected cver a“sglcncar quartcr show total levels of radioactivity that could
Tesull in accwnuluted doses Lo a child of 7.5 mrem for that quarter, the results will be reportaed
witnin 10 days, and a plan will be submlctca to limit condltlons so that a dose exceeding 15 wmrem/year
to a child will not occur.

L

N
\\

(3) If milk samples collected over any two calendds, quarcers show total levels of radioactivity that
would result in accumulated doscs to a child.6f IL 4 wrem in those two quarters, the results will
be reported within 10 days and a plan will te rubmlbted to limit conditions so that a dose exceeding
15 mrem a year to a child will not occur. AN

Bases fﬂV
To assure that no one child will pécc1v; a dose of greater than 15 mrem/year to the thyr01d it is
necessary to know the radloiodxﬂb concentration in the milk to the senélt;vity given above: 0.5 pCi/liter.
A concentration of I-131 in ni‘k of 2.4 picocuries per liter will result in é:gose to the thyroid of a
0-2 vecar old child of 15 mrem/year, based upon ccasumption of one liter per day>for the year.

11 accordance w1th'the ALC's regulations, Paragraph 20.1(e¢) of 10 CFR 20 requires tﬁactradiation
exposures and péleases of radlcactive m;tcrial ia efiluents to unrestricted arcas be Kept as low
as nraciicajhre. In roburds to radloiodine, the release rate of this radioisotope from tha Indian
voiat Stozfon shiould be kept to such levels that 1 dose rate to the thyroid of a child through the

ic
S

prass-cc ~:ilk pathwey will be 15 mrem per year at the points of maximum concentration at or beyoqd

the 31 te bourndary where dairy cows are prescnt or could be pastured. To assure this dose rate snall

be exceeded, the licensee will carry out a radioiodine monitoring program. :

! " 4-58
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4.0 ENVIRONMENTAL SURVIMILLANCE PROGRANS

The licensce Igs been carrying out a cooperative radiological environmental monitoring program with' the
New York Stace Dwpartment of Health since 1958 in onjunction with Indian Point Unit No. 1. Fyom the
postoperational sulyey done in 1971, there are five milk processing or receiving plants in thé study
arca covered which rdsgive milk from 47 dairy farms, 36 of them within the 20 mile radius.” There are
208 individual dairy rfadns within the study arcea. In Westchester County there are 18 farns and in
Guonge County, 219 farms. \ghe farms sclected for the siudy program are the ianover hill Farm, near
Yorlktown, about 17 miles easthof the site, and the Guard Hill Farm, near Bedford and Grasslands near
Mt. Pleasant, ten miles south cagt from the station. MlNowever, the most critical’ wind sector is in the
.souath, south-west dircction. nmeNdceensee has reported thut the closest dairy farms are located at
scven miles in the S8W, WSW, W, W.W,SSE, ESE, E, NI, and NNE. The liccnspé'will arrange to obtain
fresh nmilic samples takcn from the farm™Nocated at seven miles SSW from sﬁc Station. If the results of
the aralysis of the samples indicate valuss of greiter than 2.4 plcoaurles per liter, the licensee will
arrange to odbtain sampies from the other fadms within scven miles .0f the Station. Mcteorological
conditions will be recorded. All results will“Le reported in Ehé semiannual operating report.

In terms of milk processing facilities uscd in the 3gudy arca, the Crowley Milk Company, Newburgh, pro-
ccsses 28, OOO quarts per day collected from 32 faras cited within 20 miles of the Station. Similarly
the Dairymen's League in Goshien processes 121,398 - 1ua*t°\pcr day from 121 dairy farms, of which 25 of

them are located within 20 miles radius from the Suatlou. N

\ -
Milk samples taken in the New York State Depaftmcnt of Environméngii\Conservation also included analysis

for Ccsium-137 and Strontium-90. -
- ~

References e AN
e : .
1/ U. S. Atonic Energy Comnlsszég, "Interim Licens 1n° Policy on As Low As PTthicaole for Gaseous
Radioiodine Releases Lrom/ilght-hatcr-COOLcd Naclear Power Reactors," Regulngory Guide 1.42,
June 1973, s ~

e d )
2/ Ncw York State Dpgarcment of Environmental Conservation, Environmental and Postopetqcional

Survey for ?/gdoa;t1v~ty, Consolidated Edison ‘indian Point Reactors, September 1971.
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5.0 ADMINISTRATIVE CONTROLS

Objective
To describe the administrative controls that relate to management procedures, record keeping and reporting
that are considered necessary to provide the assurance and evidence that the plant will be managed as pre-

scribed by the Environmental Technical Specifications.

Specifications , -

5.1 Organization, Review and Audit

A, Organization

1. The Station Manager has on-site responsibility for the safe operation of the facility and to
assure that the limits as noted in the environmental technical specifications as defined herein
are not exceeded. ‘

2. The Station Manager shall report to the Manager of the Nuclear Power Generation Department who
reports to the Vice President of Power Supply. In the absenee eof the Statien Menager, the Plant
Engineer witl assume his resporsibilities. See Figure 6.1-1 of Appendix A (Radiological Tech-
nical Specifications) for a detailed déscription of responsibility.

3. The Direeter of Technieal Engineering, assigned te the Staff ef the Manager - Nuclear Services,
or appropriate designee has primary responsibility for the initiatien and exeeutien, by teehni-
eaily eempetent persenne}, ef the station environmental monitoring. The Chief Mechanical
Engineer and the Director of the Biology Department have primary responsibility for execution of
special environmental studies. N _ '

4, The Direetor of Teehnieal Enginmeering has primery respensibility for direeting the testing werk
a9 assigned to independent eensultants whe have the task of sampling and perferming the studies,

B. Review and Audit

The Nuelear Faeilities Safety Committee (NFS€E), as deseribed in the Teehnieal Speeifieations, Appen-
dix A, Beetien 6.0, supplemented as neeessary by teehnieally qualified pewsemmel, An Environmmental
Protection Committee (EPC) shall be comstituted and shall include but not be limited to, the Manager-
Nuchear Services, the Chief Mechanical Engineer and the Director of the Biology Department or their
designees. The EPC shall have the responsibility of performing the review and audit of the non-
radiological emviremmental monitoring, surveillance, and special studies programs-ess they pertaim te
plent eoperatiens, and reviews and eudits these seetions ef the program whieh refer to the allewabie
1imits for temperature and chemieal diseharges,



5.0 ADMINISTRATIVE CONTROLS

As

5.2 Action

a minimum, the following should be independently reviewed and audited by this-NF&6+ the EEFC:

Coordination of environmental technical specification development with the safety teehnieal spe-
eifieations NFSC to avoid conflicts and maintain consistency.

Proposed changes to the environmental technical specifications and the evaluated impact of the
change.

Proposed written procedures, as described in 5.4, and proposed changes thereto which affect the
plant's environmental impact.

Proposed changes or modifications to plant systems or equipment which would affect the plant's
environmental impact and the evaluated impact of the changes.

Results of the environmental monitoring programs prier e their submittel in each semiannual
Environmental Monitoring Report. See Section 5.6.A.

Investigations of all reported instances of violations of environmental technical specifications.
Where investigation indicates, evaluation and formulation of recommendations to prevent recur-

rence are made. *

to be taken in the Event of an Abnormal Environmental Occurrence

A. Any abnormal environmental occurrence shall be promptly reported to and investigated by the Station
Manager. -

B. The Station Manager shall promptly notify the Manager of the Nuclear Power Generation Department of
any abnormal environmental occurrence.

C. The Station Manager shall prepare and submit promptly a report in writing to the Manager of the
Nuclear Power Generation Department following the observation of an abnormal environmental occur-
rence. Such report shall describe the circumstances leading up to, and resulting from the
occurrence, and shall recommend appropriate action to prevent or reduce the probability of a
repition of occurrence.



5.0 ADMINISTRATIVE CONTROLS

The Vice President of Power Supply shall report the circumstance of any abnormal environmental
occurrence to the AEC within 24 hours; as specified in Specification 5.6 "Plant Reporting Require-
ments," a written report shall follow within 10 working days. Each such occurrence shall be
reported in the routine Semi-Annual Operating Report. :

5.3 Actions to be Taken Prior to Special Tests or Changes

A,

If the Station Manager decides to make a change in the facility or operating procedures, or to con-
duct a test or experiment, and concludes that the proposed change, test or experiment does not
involve a change in the Technical Specifications or an unreviewed environmental question, he may
order the change, test or experiment to be made, shall enter a description thereof in the operating
records of the facility, and shall send a copy of the instructions pertinent thereto, to the
Chairman of the Nuclear Facilities Safety Committee. If the Chairman of the Committee, upon reveiw-
ing such instructions, is of the opinion that the change, test or experiment is of such a nature

as to warrant consideration by the Committee, he shall order such consideration.

If the Station Manager desires to make a change in the facility or operating procedures or to con-
duct a test or experiment which in his opinion might involve a change in the Envirowmental Technical
Specifications, might involve an unreviewed environmental impact question or might otherwise not be
in accordance with said license, he shall not order such change, test or experiment until he has
referred the matter to the Nuelear Faeilities Sefety Gommittee EPC for review and report, If the
Committee is of the opinion that the proposed change, test or experiment does not require approval

by the Atomic Energy Commission under the terms of said license, it shall so report in writing to

the Station Manager, together with a statement of the reasons for the Committee decision and the
Station Manager may then proceed with the change, test or experiment. If, on the other hand, the
Committee is of the opinion that approval of the Atomic Energy Commission is required, the Committee
shall prepare a request for such approval, including .an appropriate environmental analysis in sup-
port of the request, and forward its report and request to the Vice Presidents in charge of Engineer-
ing and Power Supply for their review with a copy to the Station Manager. One of said Vice
Presidents shall thereupon forward the report and request to the Atomic Energy Commission for approval
unless, after review, the Vice Presidents either (a) disagree with the opinion of the Committee that
approval of the Atomic Energy Commission is required, or (b) decide that the proposed change, test

or experiment is not necessary from the standpoint of Company policy or operations.



5.0 ADMINISTRATIVE CONTROLS

5.4 Operating Procedures

A. Detailed written procedures including check-off lists and instructions, where applicable, shall be
prepared, approved, and adhered to for the following:

-1, Control of additions of chemicals for both the primary and secondary systems.

2. Control of release of chemicals in the circulating .water discharge.

3. Control the flow of discharge waters to remain within the allowable rate of change and discharge
temperatures.

4., Sampling methods, frequencies and locationms.

5. Preventive or corrective procedures which could have an effect on the environmental aspects of
the plant.

6. Calibration procedures for various instruments used in measuring and analyzing the samples which
are required by these specifications. ‘

| B. All procedures, as they pertain to these specifications, shall be reviewed by the N¥S66 EPC and <if

| they affect plant operations approved by the Station Manager prier te implementatien. Such review

| and approvals shall occur prior to implementation of any procedures. Temporary changes to proce-
dures which do not change the intent of the original procedure may be made, provided such changes
are approved by a member of the plent management steff end the Bireeter of FTeehnieal Engineering
respensibie for the pregrem, the cognizant member of the EPC and Such changes shall be documented
and subsequently reviewed by the NF66 and appreved by the Statien Manager EPC.

C. All standard prdcedures should include provisions to ensure the plant and all its systems and com-
ponents are operated in compliance with the limiting conditions for operation established as part

of the environmental technical specifications.

5.5 Record Retention

A. Record Retention - 6 Years

Records and/or logs relative to the following items shall be kept in a manner convenient for review
and retained for six years:

1. Records of normal plant operation, including power levels and period of operation at each power
level.
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5.4

5.5

Operating Procedures

A,

Detailed written procedures including check-off lists and instructions, where applicable, shall be
prepared, approved, and adhered to for the following: ,

1. Control of additions of chemicals for both the primary and secondary systems.

2. Control of release of chemicals in the circulating water discharge.

3. Control the flow of discharge waters to remain within the allowable rate of change and discharge
temperatures.

4., Sampling methods, frequencies and locations.

5. Preventive or corrective procedures which could have an effect on the environmental aspects of
the plant.

6. Calibration procedures for various instruments used in measuring and analyzing the samples which
are required by these specifications.

All procedures, as they pertain to these specifications, shall be reviewed by the NF¥6€ EPC and Zif
they affect plant operations approved by the Station Manager prier te implementation, Such review
and approvals shall occur prior to implementation of any procedures. Temporary changes to proce-
dures which do not change the intent of the original procedure may be made, provided such changes
are approved by a member ef the plant meragement steff and the Direeter ef Teechnieal Engineering
reopensible for the pregram, the cognizant member of the EPC and Such changes shall be documented
and subsequently reviewed by the NFS6 and appreved by the Statien Menager EPC, '

All standard procedures should include provisions to ensure the plant and all its systems and com~
ponents are operated in compliance with the limiting conditions for operation established as part
of the environmental technical specifications.

Record Retention

AC

Record Retention - 6 Years

Records and/or logs relative to the following items shall be kept in a manner convenient for review
and retained for six years:

1. Records of normal plant operation, including power levels and period of operation at each power
level.
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2. Records of principal maintenance activities, including repair, substitution or replacement of
principal items of equipment pertaining to environmental impact.

3. Records of occurrences in violation of envirommental technical specifications.

4. Records of periodic checks, inspections and calibration performed to verify that environmental
surveillance requirements are being met.

5. Records of any special operational modes (tests or experiments) affecting environmental impact.

6. Records of changes made to procedures, equipment, permits and certificates affecting environmen-
tal impact.

7. Records of changes to operating procedures affecting environmental impact.

8. Plent Operations Review Committee meeting minutes. Environmmental Protection Committee meeting
minutes.

9. Nuelear Faeilities Bafety Review Committee meeting mirutes,

Record Retention - Life of Plant

Records relative to the following items shall be kept in a manner convenient for review and retained
for the life of the plant.

1. Reeords of a eemplete set of as built drawings fer the plant as eriginally lieensed and ail
print changes shewing medifieations made te the ptant.
1. Records of offsite environmental monitoring surveys.

5.6 Plant Reporting Requirements

In addition to reports required by applicable regulations, Consolidated Edison Company shall provide the
following information:

A.

Semi~-Annual Operating Report

A Semi-Annual Station Operations Report shall be prepared as part of the semi-annual report required
in Appendixz A and submitted to the Director, Directorate of Licensing, USAEC, Washington, D. C. 20545
within 60 days after the end of each reporting period in accordance with the additional requirements
of Appendix B to said license. The report shall provide the following information (summarized on a
monthly basis) and shall cover the six-month period, or fraction thereof, ending June 30 and Decem-
ber 31. .The due date for the first report shall be calculated from the date of initial criticality.
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Non-Radioactive Effluent Releases

Information relative to the quantities of liquid, gaseous and solid non-radioactive effluents
released from the plant and the diluted volumes used in maintaining the releases within the
limits of appropriate regulations shall be provided as follows:

a..

Chlorination of Cooling Water

-The dates on which chlorination was performed.

-Amount of sodium hypochlorite consumed during each chlorination.
-Concentration of sodium hypochlorite used.

-Analytical results of chlorine tests.

-Cooling water flow rate during chlorination.

Chemical Discharges and Water Quality N

-Dates and times at which samples were taken and analyzed in accordance with Table 2-1,
-Analytical results of tests performed in accordance with Table 2-1.

Thermal Discharges

-Total thermal energy in Btu released through the discharge outfall.

-Maximum and average release rate of energy. through the discharge outfall in Btu per hour.
-Data on eentimrueus temperature measurements at the inlet and outlet of the condensers

and the exeess temperatue-sbove ambient upen disecherge inte the river.

Calculated flow rate per intake screen, specifically indicating the dates when reduced flow
takes place.

Measured head loss across the outer fixed screens prior to and immediately after screen wash.

Number of fish collected on the intake screens.

- Amount of non-radioactive solid waste material collected (in cubic feet) and disposed of as

solid waste in accordance with local regulations.
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2. Redieaetive Effiuent Reileases

Results of sampiing and enalysis ef all radiolegieal sampies teken in aecerdaree with Seetien
3.9 & 6.6E. Appenrdix A of the Teehnieal Speeifieations-and Seetion 4,2 on radieolegieal eaviren-
mental meonitoring shell be summerized em & quarteriy basis feillewing the format eof Table 5-1 fer
inetusien in the semi-annual repoert. In the event that seme results are net availasble within
the 60-day peried, the report shall be submitted neting and expleining the reasens fer the
missing results. The missing deta shall be submitted a3 seen as pessibile in a supplementasry
report., Environmental monitering data shall inelude:

a. ¥or eaeh medium sampled during the six-menth-peried, the follewing infermatien shaill
be previded:

(1) Number of sampling leeations

(2) ZTetal number of samples

(3) Number ef leeatiens at whieh levels are found to be signifieantly greater than leeal
baekgrounds. :

(4) . Highest, lewest, end the annual average ceoneentrations ox levels ef radiatien feor the
sempiing peint with the highest average and deseription of the leeatien ef that peint
with respeet o the site.

(5) Methed of measurements

b. 1If levels ef plant eeontributed radiemetive materiels in envirenmental media indieate the
likelihood of pubiie intakes in exeess ef 3% eof these that eould result from centinuous
expesure te the eeoneentratien values listed in Appendix B, Table II, Rart 20, estimates ef
the likely resultent expesure te individuals and te pepuletiern greoups; end assumptiens
upen whieh estimates are based shall be previded. <{These wvalues are cemparable te the +eop
of Range I; as defined in FRE Repert Ne. 2.3-

e. If statistienlly signifieant variatiens in effsite envirenmmentel coneentratiens with time
are ebserved; and are attributed teo plant releases eerrelation of these resules with

effluent releases shell be provided.

B. Reporting Requirement - 24 Hours

Events requiring notification within 24 hours (by telephone or telegraph) to the Director of Regu-
latory Operations, Region I, followed by a written report within 10 working days to the Director,
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Directorate of Licensing, USAEC, Washington, D. C. 20545; with a copy to the Director of Regulatory
Operations, Region I:

1. Abnormal Environmental Occurrence as Specified in Section 1.
The written report, and to the extent possible, the preliminary telephone or telegraph report,
shall describe, analyze and evaluate the environmental effect and outline the corrective actions

and measures taken or planned to prevent recurrence of events above.

Reporting Requirement - 10 Days

A written report shall be submitted within 10 working days to the Director, Directorate of Licensing,
USAEC, Washington, D. C. 20545, with a copy to the Director, Region I, Regulatory Operations Office,
of any event previously reported under the provisions of 5.6.b. above. The written report shall
describe the event, determine the cause of the violation, analyze and evaluate the implications, and
prepare an outline of the corrective measures taken or planned to prevent recurrence. 1In addition,
the report shall relate any violation of these specifications to any significant environmental

-impact.

Changes to the Plant or Procedures

A written report should be forwarded to the Director, Directorate of Licensing, USAEC, Washington,
D. C. 20545 with a copy to the Director, Region I, Regulatory Operations Office, in the event of:

1. Proposed changes to the plant that would result in more severe environmental impact than
evaluated in the Environmental Report and the Environmental Statement should be submitted for
AEC approval. These changes do not preclude making changes on short notice that are signifi-

~cant in terms of decreasing the adverse environmental impact.

2. Major changes to environmental monitoring equipment or procedures.

3. Changes or additions to permits and certificates requested by Federal, State, Local and Regional
authorities for the protection of the environment. When submittals of the changes are made to
the concerned agency, the copy shall be submitted to the AEC as noted above. The report shall
include an evaluation of the impact of the change.
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Request for approval of changes in the limiting conditions for operation in the environmental
technical specifications should be submitted to the Deputy Director of Reactor Projects,
Directorate of Licensing, USAEC, for prior review and authorization. The request shall include
an evaluation of the impact of the change, including a supporting benefit-cost analysis.

E. Special and Non-Routine Reports

1.

Non-Radiological

A Progress Report shall be submitted within 96 180 days after completion of six-month research
studies to the Director, Directorate of Licensing, USAEC, Washington, D. C. 20545, describing
activities of the Ecological Survey Program for the prior six-month interval. Information to be
presented will include the following:

a. Effects of chlorine and other chemical discharges on the ecosystem of the Hudson River.

b. Effects of reduction in frequency of chlorination and concentration of free and combined
chlorine on plant operation.

c. Thermal plume model verification and mapping (near and far field).
d. Ecological effects of thermal discharges.

e. Potential reduction in dissolved oxygen thrbugh the plant.

f. An assessment of performance of fish pumps as installed.

g. Ecological effects of entrainment of organisms.

h. Evaluation of head loss across the fixed intake screens as a function of veloeity through
the sereens amd fish collected.

i. Ecological effects of fish impingement.
Upon completion of the environmental surveillance studies as described in Section 4.1.1, a final

summary report will be submitted within 6 months of completion of research studies to the
Director, Directorate of Licensing, USAEC, Washington, D. C. 20545.



5.0 ADMINISTRATIVE CONTROLS

in additien, ether semiannuel and annual pregress reperto-based-en—environmental-studies-being
earried-out-on-the-Hudsen-River-in-eenjunetion-with-other-power-faeilitiea-shall-be-made
available—ee—Ghe—Di*eeGer;—Diree%eraee—ef—Lieeaeiﬁgy—wiehia—a—reaeeﬁabie—pefied—eé—eime.

2---Radielegieanl

as-—tf-levels-ef-radicaetive-materials-in-environmental-media-indieate-that-the-resultant-dese
te-an-individual-frem-these-levels-eeould-equal-er-exceed-10-mrem/yrs—estimates—ef-the
feSﬁlfaﬁt—deses—te—iﬁdividuals—aﬁd—eritiea}—pepu&atiea-greape;—aﬁd-fhe—aesumptieﬂs—upeﬁ
whieh-the-estimates-are-based-shall-be-provided,

If—ievels—eé-fadieaetiviiy—iﬁ—aa—eﬁvifeameﬁtai—medium—semp}e—iﬁdiﬁafe—thae—the-reSﬁitaﬁt
dese—te—aa—iadiviéael—%rem—ehese—leve;e—eeu&d-eqaal—er—exeeed—é@—mrem#yr;—a—repert—wii&—be
made-ﬁe—the—apprepriate—Gemmissieﬁ—Regﬁiatefy—eperaﬁieﬁs—9£§iee—withiﬁ—24—heufs—by—teie—'
phene-er-telegraph;-and-a-plan-will-be-submitted-within-one-week-to-determine—the-eause—of
the—eievated—1eveis—aﬁd-£e—feéuee—the—deses—te—the—desigﬁ—ebieetiveT—-Fer—examp&e;—if
individual-ehareoal-filters-shew-I-131-conecentrations-in-air-ef-2+6-x-10=12 puCitem3-£2-6
pGi¥m39—ef—gfeater—(ifi—x—1Q=lé—ﬁ€i¥em3—if—the—milk-paehwa -ig-inveived)s-or-if-individual
mitk-samples-shew-I-131-concentrations-of-19-x-19=2 pSifem?-£19-p6if1)-er-greater;—the-re-
sults-witl-be-reperted-within-24-heurs-aleng-with-a-plan-te-determine-the-cause-of-and—te
reduee-these-levels-submitted-as-abeve,

bv——If-samp}es—e%—eavirenmeﬁtal—media—eeiieeted—ever—a—eaieﬁdaf—qﬁarfef-shew—tetai-}evelsfe£
radieaetivity-that-eould-result-in-aecumulated-doses—te-an-individual-ef-2-5—mrem-for—that
quaftefy—the-feeuits—shaii—be—fepeffed—aad—a—plaa—submitfed—aﬂd—impiemenfed—withiﬁ—ae-days
te—iimif—eenditieas—se—thaf—the—aﬁnual—dese—te—aﬁ—iﬁdividuai—wiii—net—exeeed—fhe—deségﬂ
ebjeetive,

If—sampies—ef—envifenmeatai—media—eei}eeted—ever—aﬁy-twe—eaieﬁdaf-quaftersfshew—fetai—ieveis
ef-radioaetivity-that-would-result-in-aceumulated-deses—to-an-individual-of-3-8-mrem—in
fhes—twe—quarters;—the—feeuifs—sha}i—be—fepefeed—and—a—p}aﬁ—submifted—and—impiemeﬁted-wiihiﬂ
39-days—fe—1imi£—eendifieﬁs—se—thaﬁ—ehe—annuai—dese—te—aﬁ—individual—wil&—ﬂet—exeeed—the
design-objeetive,
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{f—sueh—&eveis~ae—dieeuseed—iﬁ—{b)—and—(e}—eaﬁ—be—defiﬁitely-eheWH—Ge—fesait—frem—eeurees—ether
than—the—iieeﬁsed—piant—(e:g7?—ffem—fesfing—ef-nueieef—deviees)—by—simiiar—eeneeﬁtfafieﬂs-feund
in-“baeckground-sampies” - ive77—sampies—that—eeuid-ﬁet—be—affeeﬁed—by—emiésieﬁ—ffeﬂrthe-iieensed
piaﬂt7—this—fepeftiﬁg—aefien—need—ﬁet—be—fakeﬂv——Justifieafiea—fef—assigﬁing—high-ieveis—ef
radieaetivity—te—seurees—ethef—thaﬂ—the—piaat—mﬂsf—be—previded—in—the—repert.

If—statisﬁiea}iy—sigﬂiﬁieaﬂt—vafiateas—ef—effsiee—eﬂvifeameﬂta}—radieﬁueiide—eeﬁeeﬂtfafiens—with
time—are—ebsefved;—a—eempafiseﬁ—ef—these—resaits—with—effiaeﬁt—feieases—shaii—be—pfevided.

Endividﬁai—sampies—whieh—shew—highef—ﬁhaﬂ—nefmal—leveis—éQé%—abeve—baekgreaﬂd—fef—extefﬁai—dese;
ef—fwiee—baekgfeuad—fef—fadienue}ide—eeﬁfeﬁf}—sheaid-be—neeed—in—fhe—feperts.






