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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 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.  

1.2 Abnormal Environmental Occurrence 

An abnormal environmental occurrence of any plant condition that: 

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

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

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

1.3 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.  

1.4 Temperature Considerations 

1.4.1 Circulating water system includes the intake openings and structure for all units, the 
condenser cooling water system, the discharge canal, discharge port and structure.  

1.4.2 Intake Water Temperature - refers to water temperature measured in the intake structure 
forebay in the inlet to the circulating water system.  

1.4.3 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 

1.4.4 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 Beekgretnd River Water Temperature - refers to a Hudson River Water temperature at the 

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 
-- 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 due -eid-spey 
heeder loop.  

1.5 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., 

v. V. Qc im a = As x Rf (-1) 

Vim = eee eu ed meamdim intake veleeley, fps 

V. = calculated average intake velocity at outer fixed screens, fps 7,a
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1.0 DEFINITIONS 

Qc = memlmum volumetric flow rate (cfs) obtained by the capacity of the circulating water 
pumps 

As = projected area of the opening of the frame of outer fixed screens through which the 
cooling water flows, ft1 

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 

2 (0.375 - 0.080) = 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: 

Qc 

a (1-2) 

where: 

Va = area average approach velocity (fps) 

Qc = volumetric flow rate (cfs) 

Af = average area of cross section 24 in. from intake forebay opening to river (ft2) 

1-3
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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:

(1-3)

where: 

Vvc = velocity at vena contracta (fps) 

g = acceleration of gravity (ft/sec
2) 

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 
water that remains as molecular chlorine, hypochlorous acid (HOCI), 
a combination thereof. (Ref. 1-2, 1-3.)

injected into the 
and hypochlorite ion or

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).



1.0 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 cooling system.  

1.8.2 Plume Entrainment - mixing of organisms present in the eealing wee diseheage i the reeeiv
ing water duing digpersein ef the heated eeeling water n the reeeivig weee - receiving 
water with the heated water from the discharge canal during dispersion of the heated water 
into the receiving water.  

1.9 Entrapment ' the eeapue end holding ef egaenme an er within the ineke, aereeng a diseheage 
streeueeq ef the eeeling 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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Supplement No. 1 to Environmental Report for Indian Point Unit No. 2, September 9, 1971.  

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.
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2.0 LIMITING CONDITIONS FOR OPERATION

Applicability

3.0 MONITORING REQUIREMENTS

Applicability

Applies to the controlled release of thermal 
discharges, residual chlorine and other 
chemical discharges, radleeeve-lqid97 
gaseous and solid wastes from the Indian 
Point Station.

Obj ective

Applies to routine sampling and analysis of 
the station effluents and to an analytical 
evaluation of the data collected from the en
vironmental monitoring survey carried out.

Obj ective

To define the conditions for release of non
radioactive and-radleaeeive liquids and solids 
to the Hudson River and gases to the atmo
sphere in order to assure compliance with 
applicable Federal, State and local regula
tions.

To establish a sampling and analysis schedule 
which will assure that all effluents are kept 
within applicable Federal, State, and local 
regulations.

2.1 Thermal 3.1 Thermal

Applicability Applicability

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

Obj ective

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

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

Obj ective

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.

2-1



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.

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 Specification

A. The maximum temperature rise across the 
condensers shall not exceed 1-FI-de- ng 
normal-eperatien-whenever-the-+ntake-water 

whe-ever-ehe- ake-waee-temperate-e

(1) 250F whenever the intake water tem
perature is less than 400F, 

(2) 15'F whenever the plant is not 
operating at reduced flow.  

B. 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. Al 

med-e-ote-pimp-et-a- me7 

C. The maximum temperature rise across the 
condensers shall not exceed 28°F whenever 
a-petnee-ee-nhe-eeodefser-diseharge-s 
reereulated-te-the-inet- or- ee-eontreI 
durlg-deielmg-eperatenei7 ten percent of

The site river water temperature in-frent-ef 

the-imnake-setere 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 ea-the-intake 

diseha~ge-eaaal-bef-efe-its-eeniltenee-with 

feet-1gelow-meafi-lew-water7--The-eeedaey-ef 

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.

2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS
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2.0 LIMITING CONDITIONS FOR OPERATION

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
circulated to the inlet for ice control 
during deicing operations.  

D. Whenever the temperature increment (AT) is 
above the specified limits for more than 
one heti 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 LT to within the specified 
limits. These occurrences shall be re
corded and reported in accordance with 
the Plant Reporting Requirements.  

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 wh-he-s -eieei

e~peeee-eem-Seee-U-N--en 

o-eve-ee-~e~~ eo~-

Eahee~ w~ puphoeepee

00

3.0 MONITORING REQUIREMENTS

Specification (Cont'd)

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

Continuous temperature monitoring using-the 
atmatle-5yatem is required following 
changes in power level or during deicing 
operations until the AT across the condensers 
are stable.  

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 
eem 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

2-3



2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS

Bases (Cont'd)

Uit-NeT- ;-5O9O-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 circulat
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 capacity 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-el 
imee-e-m4 ne-ee vee-wa~e -lew-e -up- e 

e- 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 aa-etensive fish kill occurred at the

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.  

emd-~pve- m-e~-mei~eed-In-waer-pumped 

eh-ih-vbseeveeddeey -iee 
one i-~e veve

Bases (Cont'd)



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 abos 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-pter

~eeesen-gms~. 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 exceed 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.

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 roomT-ove-one-heou 
exnd-seored-by-eempuee. The temperature 
evereged-ever-ene-hetir will be visually dis
played for monitoring purposes. The-aeeuraey 
ture -se ser-e1%---e-p el 

When the system is not operative, an alter
native backup system as presented in Section 
3.1.1 will be used.  

pe eme-eea~~ M e#4ae- ef-feeep 

4 - usemed-O- e-hw-
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2.0 LIMITING CONDITIONS FOR OPERATION 

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 l.2F0 

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.

3.0 MONITORING REQUIREMENTS

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

3.1.3 Maximum Heat Rejection Rate (Btu/hr)

Objective

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

Specification

Calculate the maximum heat rejection rate.

Specification

The maximum heat rejected into the river with 

the discharged heated coolant water shall not 
exceed as follows:

Unit No. 1 
Unit No. 2 
Unit Nos. 1 and 2

2.0 x 109 Btu/hr 
6.5 x 109 Btu/hr 
8.5 x 109 Btu/hr

Monitoring requirements include those speci
fied in Section 3.1.1 for the monitoring of 

the ATc 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.

The heat rejection rates shall be calculated 
on the equation

H = Qc Cp ATcP 

where:

(2-1)

H = heat rejeeted rejection rate in BTU/hr 

Qc = condensers cooling water flow in 
cu. ft/hr. as described in 
Section 2.1.1.  

ATc = *eendenser* temperature differential 
kaF 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
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2.0 LIMITING CONDITIONS FOR OPERATION

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.  

2.1.4 Rate of Temperature Change of Condensers 

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 5aF-per-hetr1 7F 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.

3.1.4 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 

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-rae-of-eemperature 
shal-be-reeerded Any-fish Fish undergoing 
thermal stresses shall be observed and 
documented.

3.0 MONITORING REQUIREMENTS



2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS

Specification (Cont'd) 

Deviation from this specification shall be 

documented in-aeeerdanee-wlh-the-Plane 

Repetng-Retements.  

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.

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 
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 Hydraulics of Circulating Water System 

Applicability 

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

Obj ective 

To define the limiting conditions of operation 

of the circulating water system.  

2.2.1 Approach and Intake Velocities 

Obj ective 

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

3.0 MONITORING REQUIREMENTS 

3.2 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.  

3.2.1 Approach and Intake Velocities 

Objective 

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

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

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*s* 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

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 jntake 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 60% of full flow. Flow reduc
tion will be accomplished with recirculation 
loops installed on the discharge side of the

3.0 MONITORING REQUIREMENTS

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.  
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.
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2.0 LIMITING CONDITIONS FOR OPERATION

Bases (Cont'd)

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

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

Bases (Cont'd) 

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

2.2.2 Air Bubbler System 3.2.2 Air Bubbler System

Objective 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

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

Specification

Except when out of service for unseheduled 
maintenance, the air bubbler system will be 
operated in front of the outer intake screens 
in accordance with New York State requirements.  

the-New-¥efk-State-DepertmeRt-ef-Eitv4:enme~te 

Gensevstlen-te-the-bleensee. 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 wihin-the-fst 
eetneeya-ieeat:ne-ntN72

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.
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2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS

Bases 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.  

2.2.3 Discharge Velocity 

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 ft-e~s-hn+-p 7 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 
minimum discharge velocity, as defined in sec
tion 1.5.3, of approximately 10 fps. The

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.  

3.2.3 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
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2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS

Specification (Cont'd)

adjustable ports in the outfall structure shall 
be adjusted such that the discharge velocity, 

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

The capability of a jet discharge to mix with 
the ambient receiving water is a strong func
tion of the jet discharge velocity. The analy
sis of the thermal hydrological models has been 
performed based on the commitment that a mini
mum discharge velocity of 10 fps shall be main
tained. Compliance of the dispersion of the 
thermal plume with the New York State Thermal 
Criteria requires maintaining this velocity.  

The modified multiport discharge structure uses 
adjustable gates that will provide a discharge

ports of the discharge structure shall also 
be recorded.

Bases

In order to assure the proper mixing of the 
heated coolant water with the receiving 
water of the Hudson River, the proper dis
charge velocity has to be maintained. By 
actual measuring and recording the flows and 
water level differential, the Licensee can 
be certain that proper dispersion of the 
thermal plume will occur in accordance with 
the mathematical and hydraulic models devel
oped for Units Nos. 1 and 2. A-level-eeanre 
wer -h-~e~ -en -e~nde 
ae~m~ m~ a apeee med e
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2.0 LIMITING CONDITIONS FOR OPERATION

Bases (Cont'd)

velocity of at least 10 fps under varying flow 
rates. Such operation will be conducted to 
give assurance that, at full power levels, the 
applicable New York State Thermal Criteria will 
be met. The discharge velocity is obtained 
through the use of 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.  
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2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS

2.3 Chemical 3.3 Chemical

Applicability Applicability

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

Objective 

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 ee-aessue-the-neaetur-aquaete 
eeesystem-le-preteeted-and-the-reereetene -tse 
ef-the-waee-ef-the-Htdee-R er-may-be-pre
seved.  

2.3.1 Chlorination of Circulation Water System 

Applicability 

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

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.  

Specification 

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.  

3.3.1 Chlorination of the Circulating Water System 

Applicability 

Applies to monitoring of the amount and 
concentration of the total residual chlorine 
in the discharge water.
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2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS

Obj ective Obj ective

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-eidal-flews 
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.

To monitor the amount and concentration of 
total residual chlorine in the discharge 
water and timing and duration of chlorination 
treatment.

Spec if icat ion

During periods of chlorination, dep~leefte 
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 d~plleate samples within 
two hours prior to the chlorination of Indian
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2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS

Specification (Cont'd) Specification (Cont')

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

Of 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 lb/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

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. The 

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 chlorimetric method of analysis will 
serve as a backup should the amperometric 
method fail.
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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 
eerelatg-ehleraaien-pereda-wih-peak 
ftdal-flewes; 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.

2-23



2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS

3.3.2 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 lbs per year.  

Bases 

Leakage of corrosion inhibitors from auxiliary 
systems 
will may result in release of chromate ions in 
the liquid discharges e 

the-pmimafy-eeelant-steel-intefnals,--Release 

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.

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

Specification 

Dpleete-eemplee Scmples 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.  
Aeeteey-e-meastteme-e-sha4-be- -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.
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2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS

2.3.3 Chemicals Which Affect the Water Quality

Applicability

Applies to the release of process chemicals 
used for treating the reactor primary and 
s econdary 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 biotic 
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.

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.
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Parameter Analyzed for 

Phosphate (Orthophosphate) 

Hydrazine 

Cyclohexylamine 

pH - (units) 

Lithium Hydroxide 

Boron 

Chromium (Hexavalent) 

Residual Chlorine (free and 
combined) 

Chlorine Demand 

Sodium Hydroxide 

Specific Conductance (Salinity) 

Soda Ash 

Sulfuric Acid

TABLE 2-1 

LIQUID EFFLUENT MONITORING SURVEY 

Max. Collection and 
Conc. (ppm) Analyses Frequency 

1.5 WK

6.5 - 8.5 

0.01 

9 

0.05 

0.5 

10 

5 

10

HR WK 

D WK 

D 

WK 

D 

WK 

4 HR WK 

WK 

MO WK 

942 HR WK

Uses of Chemical 

Used for maintaining the chemistry in 
the secondary system 

Used for oxygen scavenger of secondary 
system 

Used to adjust pH of feedwater to 
steam generator

Used to adjust pH of primary coolant 

Used as chemical shim in primary 
coolant 

Used as corrosion inhibitor 

Used as a biocide to treat condenser 
and auxiliary cooling water systems 

Used as a chemical regenerant 

Used to wash Unit No. 1 flue gas 

passages 

Used to treat flash evaporators
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TABLE 2-i (continued) 

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

Turbidity WK 

Dissolved Oxygen 9:- HR WK 

Detergent 1.0 MO Used for cleaning and laundry 

6dl4:R~Y -14- HR 

Notes for Table 2-1: 

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

planned discharges.  

2. Dpl-leate 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 approximately 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 shall 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. In 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.

2-27



TABLE 2-1 (Continued)

6. Sodium Hydroxide, Lithium Hydroxide., Sulfuric Acid, and Soda Ash shall be determined by monitoring pH.
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T.  

MAXIMUM SUSTAINED RELEASE, (lb/day) 

CHEMICAL AND 

HOW RELEASED Unit No. 1 Un 

(A) Released Continuously 

Phosphate 15 

Hydrazine Na 

Cyclohexylamine 2.5 

Sodium Hydroxide 36 

(B) Released on the Assumption of System 

Potassium Chromate 
(as Chromium) Na 

(C) Released on a Batch Basis 

Residual Chlorine 

Detergent 3

Sodium Hydroxide 

Sulfuric Acid

(2 hr/day) 

120 
(1 hr, once 
a day)*** 

450

ABLE 2-2 ANTICIPATED RELEASES 

CONCENTRATION WITH 

DILUTION FLOW OF 

100,000 GPM* 
(ppm)

it No. 2 

24 

5 

12 

Na 

Leakage 

30

(Column B) 

-2 
3.2xlO 

-3 
4.2x10 

-2 
1. 2x10 

-2 
3. OxlO 

-1l 
2.5xlO

RATIO;**** 
COLUMN B 

COLUMN A (Table 2-1)

-2 
2.2xlO 

-2 
4.2xlO 

-i 

1.2xlO 
-3 

3. OxlO 

-l 
5.0OxlO

-see text ....

3.OxlO 

2.4xi0° 

(2.6xi0O)** 

9.0x100

-2 
3. OxlO 

-i 

2. 4x10 
-i 

(2.6x10 )** 
-i 

9.0xlO
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0

MAXIMUM SUSTAINED RELEASE, (lb/day) 

CHEMICAL AND 
HOW RELEASED Unit No. 1 Uni 

(C) Released on a Batch Basis (continued) 

Soda Ash 1000 
(2-4 times/year)

TABLE 2-2 ANTICIPATED RELEASES (Continued) 

CONCENTRATION WITH 
DILUTION FLOW OF 

100,000 GPM*

(ppm)

t No. 2

RATIO; **** 
COLUMN B 

COLUMN A (Table 2-1)

(Column B)

2.5xlO0

Hydrazine+ 24 Na 2.Ox 
(once/year) 

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

Lithium

-l 
5. OxlO 

-2 
2. OxlO10

-1
Hydroxide++ 2.5 2.5 4.2xi0 4.2xi0 

-2 
Boric Acid++ 600 600 l.0xlO°  2.OxlO 

-i -2 
Sodium Hydroxide Na 12 1.2xlO 1.2x10 

(2 hrs. once 
every 4-7 days) 

Na Not Applicable (Chemical is not discharged from Unit) 

* Concentration calculated under most adverse condition, simultaneous release from Units 1 and 2. Normal 

dilution flow is 1,188,000 gpm; hence with this flow concentrations would be 1/10 as much.  

** 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.  
Neutralizedchemicals 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 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.

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. Dplemeee Samples 
shall be taken at one (1) meter and three (3) me
ter depths at the intake and discharge canal.  
During unplanned accidental release's e-dering 
mevitenamee, samples shall be taken hourly during 
the event. Records shall be kept o-f 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.
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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.  

All 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 
concentratiQn 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.  

eeeh-e -eheee-me~a~s. Discharges of heavy 
metals from both units shall be limited to 
concentration levels found not to be harmful 
to aquatic life.

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 eyelehexylarneme 
cyclohexylamine on a weekly monthly basis.  
Analysis for boron and lithim pH shall be con
ducted on a daily basis in the event of evaporator 
breakdown. h 

-h Such events shall 
be recorded and reported in the semi-annual oper
ating reports.  

rep-Iseement-is-earried-euet-et-least-enee-e-week 
evmv-euei-heve--ei-he-hw 
u~~e~dv~e -a yedp-~-eeme 

O=4-ppm.
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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.  

B. Gaseous Effluents 

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.  

B. Gaseous Effluents 

Records shall be kept 
ad-eet4mated-eeneeanatettite-released-4roa-the 

9uperheeter-staek, of the amount and composition 
(batch basis) of fossil fuels utilized at Indian 
Point.
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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

Solid wastes collected from the intake 
screens and trash racks shall be dis
persed in such a manner as to prevent 
its entry into navigable waters e-tei 
tributaries, except that which may return 
with the -impinged fish.  

Bases 

Chemical releases from Units No. 1 and 2 are 
subject to the same dilution in the circula
ting water system discharge prior to release 
into the river as the radioactive effluents.  
The resulting concentrations during any 
prior operation of Unit No. 1 have not exceeded 
the limits established under these specifica-.  
tions. No adverse effects have been observed 
from these discharges and therefore added 
assurance is gained that future operations 
under a similar program will also produce no 
adverse effects to the Hudson River.  

The New York State Department of Environmental 
Conservations has established water quality 
standards depending upon water use. Applicable 
criteria classifies the Hudson River at Indian 
Point as "Class SB" (6NYSCRR 701.4).  

All discharges are subject to regulation by the 
State and local organizations. The licensee has 
applied for appropriate permits from these

Reports shall be kept on the sources of solid 
wastes,, sludges, debris, approximate volumes 
disposed, the methods used for removal and 
transportation, and the location of the dis
posed materials.  

Bases 

The liquid effluent monitoring program is 
designed to demonstrate that the plant is being 
operated in accordance with Environmental 
Technical Specifications with respect to 
chemical discharges, water quality, changes in 
dissolved oxygen and other parameters.  
Administrative controls will be such that all 
releases meet applicable regulations. The 
liquid effluent monitoring program also provides 
a means of ensuring that the administrative 
controls are effectively meeting these 
regulations.  

Dissolved oxygen concentrations of the circu
lating water system will be measured to note any 
changes from continued operation of Unit No. 2.  
Any large reduction in dissolved oxygen may be 
harmful to certain aquatic life during periods 
when the dissolved oxygen levels are low as a, 
result of occurrences not related to the opera
tion at Indian Point. The concentration level 
of 5.0 ppm has been established by the New York
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2.0 LIMITING CONDITIONS FOR OPERATION3. MOIRNGEQIMNT

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).  

Oil and grease spills in the facility are 
cleared up, drum~med, and carted to the local 
dump (Croton) by a commercial carting service.  
Should any oil otr 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 oil 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. In addition, the annual average 
concentrations for the emissions of NOX and par
ticulates from the sites package boilers 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,

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.
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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 coimmer
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 
teste& to determine its effectiveness.
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2.0 LIMITING CONDITIONS FOR OPERATION 3.0 MONITORING REQUIREMENTS 

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.

2.3.4 Hydrogen Ion 3.3.4 Hydrogen Ion

Objective Objective

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

Specification

To measure the hydrogen ion concentration of 
discharges.

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-s ge-tr4-e.-d s

she4 -be-me~ede.

The pH of the discharge circulating water will be 
measured 

unitT as indicated in Table 2-4. 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 pref-te-release.  
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2.0 LIMITING CONDITION FOR OPERATION

Bases

The limiting condition is established to mini
mize the effect on the natural aquatic eco
systems. e 

+01-pH-tn4t. By restricting the amounts 
of acids and bases released to the en
vironment and controlling the pH levels, 
the biota will be protected.

3.0 MONITORING REQUIREMENTS

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. Gentintieue 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.
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2.0 LIMITING CONDITIONS FOR OPERATION

2.4 Radioactive Discharge

3.0 MONITORING REQUIREMENTS

3.4 Radioactive.Discharge

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

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.  

Obj ective 

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 is 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 90OF 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 40F over the temperature that existed 
before addition of heat of artificial origin or a maximum of 830F, 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 830F, an increase in temperature not to exceed 
1.50F, at any point of the estuarine passageway as delineated above, may be permitted." 
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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-meterelogleal conditions. In each case, the 
measurements should allow for construction of isothermal maps with l.00 F contour intervals.  

During the survey the following conditions shall be recorded hettr1yt 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).  

(4) Metdorological 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.  

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



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 tni-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, n *et nontidal 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.
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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. 
ehermal thermal plume measurements 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.  

106- e ont -intervalS-frem-s eny-P eint- e -Annsville-Greek-and- inelts 4ve-- -he--4 -s9 at e-the rma 

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.
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4.0 ENVIRONMENTAL SURVEILLANCE PROGRAMS 
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4.0 ENVIRONMENTAL SURVEILLANCE PROGRAMS 

4.l.lb Meteorological Monitoring 

Obj ective 

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 

A. The meteorological monitoring system shall be continued at Indian Point and shall satisfy the 
requirements of the Contingency Plan for Indian Point WFAR 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 Z00 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



4.0 ENVIRONMENTAL SURVEILLANCE PROGRAMS 

meteorological 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.  
1 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 Survey and the Special Studies which are described below.  

Specification 

A. Specific 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 *egg-Iervae-rd-keri 
(fish eggs and larvae) in the coolant water passing 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.



4.0 ENVIRONMENTAL SURVEILLANCE PROGRAMS 

(6) e 

B. 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 - 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 phytepla~kteen-eeoplnktsnT-benthos-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 eflent effective 
operation and effective performance of this program. y 

e 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 involving Hudson River sampling locations, frequency and methodology, labora
tory techniques and data analysis shall be permitted without prieo 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 evaluations.
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C. Biological Monitoring Program 

*1--Phytep~hnken 
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<3 (1) Benthos 

Benthic and-ep~hen#14e organisms will be sampled at the sttons shown in Figure 4. 16 
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- 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 beyond the effects of the plant. Monthly sampling will consist of three 
replicate O.1 m2 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, 1st Semiannual report, Procedure No. 4 except for the sub
stitution of 500 u screens for the 250u size described. All speciments of Cyathura polita 
will be measured (length) and sexed and these data analyzed by station and region.  

J4 (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 and 
gill 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. G!-net9-wi-be-set 

mesh 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. 

pefIm~I~g7 

Where posslble7 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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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. In 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.  

4.1.2a (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.  

Obj ective 

(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) natural survival and mortality rates, 

(3) age composition of the two populations and their growth rates, 

(4) age at sexual maturation, 

(5) population sex ratios, 
(6) food habits, 
(7) reproductive rates, 
(8) migratory habits, and 
(9) identification of sub-populations.  

(2) ed-hati; 
(3) age-eempeas:ief, 
(4) go~-ae-~ 

(5) reprodue ve-rate 

G- B. Determination of the behavioral and physiological response of selected benthic, nektonic 

and planktonic organisms to plant discharges which will include: 

(1) Determination of the degree of attraction of fish to the discharge canal with tagging 

experiments in the canal and plume to determine residence - periods 

and local dispersal.  

(2) 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.  

(3) Determination of the thermal preferences and avoidances and the impact of thermal shock on 

selected fish 

(4) Determination of eiergy-budgeta 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.  

(5) 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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()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: 

1. Population Density 
2. Survival 
3. Age Composition 
4. Growth Rate 
5. Age at Sexual Maturation 
6. Sex Ratio 
7. Identification of Sub-Populations 

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 

T he 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 o f 
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 Indi an 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 
'ifoperational" 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-Recapture 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 for ms used today.  
For example, assume that 1000 Age-Group 0 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.
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The basis assumptions underlying the valid application of thi's 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 Station.  

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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their direct use in assessing ecological impacts, the se 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 tha t 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 
effort, at which-point the corresponding values for cumulative catch is 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.  

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/m 2 (Reference 
4-11) and summed over the season for stations spanning river miles 40 to 59. The areal deposition rates 
(eggs/m2 /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 t0 to tI in the population is a direct estimate of mx 
(the mean number of female eggs produced by a female in a unit of time). A unity sex ratio is assumed, 
and the mx 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 2 

n (eggs/m2/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) 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.  

(2) 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 c ollected concurrently with mark-recapture population estimates.  

(3) 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.  

(4) 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.  

(5) 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 spawned 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 (J1 ' J111 ), and Age Group I fish obtained from mark
recapture and catch/effort studies, the total mortality rates for each successive stage of the 
early life history: development of a survivorship curve will allow some useful interpolations, 
as for the J Istage;
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(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 -model& of the Hudson estuary striped bass population developed by Dr. John Lawler of QLM, 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) Increase 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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II.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 

Summary 

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.  

Thermal studies, attraction of fish to the discharge canal, infria-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.  

~ Active respiration rates wil7 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 seasonal 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 l0C 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-bleenerget4e 
bugt eeee--2 active respiration will be determined to define the chronic effects of tempera
ture on key fish species.  

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 p rimarily 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 plank
ton- 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 - fish eggs and larvae 

present in the once-through condenser system. e 
fish eggs and larvae will be collected by either plankton nets 

ee-at-14t-Ne7-I at one of the intakes of Unit No. 2 
-e and at several locations in 

the discharge c The types and quantities of levae, 

fish eggs and larvae plankeo and survival of these organisms from passage through the cooling system 

shall be determined. e 

fsh fish eggs and larvae should be sampled weekly during spawning periods. and-lega-frequent-during 

Nosv-1-and-2-intakegT--Speelfe-speeles-te-investigate-4:eludet 

Phyfep~arikee4
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n - g ~ e 4 - -- h e - e n e n ~ r- e ~ p y - -e ~ -p ~ s y e h e e - e -w i l -b e -d e e e r m i e d -4 

4;b+ (a) Zeeplani en Fish Eggs and Larvae 

Once per week for the 
year;-teeplnkteni spawning season (approximately May I - July 30), fish eggs and larvae samples 
will-be collected every two hours at ae-e~e-* -meee -depeh-e -ehe-u ~-Nes7- -id- one intakes7 
station d~p+eee-samp~es- ke -fm- he-etee-ef-ehe-weer-h-x-e -e-e e-eedersers for Unit 
No. 2 d 
-- and the discharge canal stations as indicated in Figure 4-2. Sampling will last 

during a 24 hour cycle. e 

Analysis will consit of counting live and dead eeeplankoen fish eggs and larvae -see-pehe 
after collection. d 

Bases 

The biological significance of aquaee-erganisms striped bass eggs and larvae being drawn or attracted 
into the intake canal is being quantitatively determined -y-measuing-the-lemgitdinal-and-verieeI 

-- 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-delayed effects of entrainment 
(passage) of nen-sereenable-erganisms fish eggs and larvae through the condenser system of the plant.  

Quantitative sampling is being done in the riverT intake bays and discharge canal. dttrg- -seses-e 
the year. Survivorship and behavior of seep mke-rd- sh 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;-ehemiesi-disehe~ges; and 
residence times through the system produced by various plant operational schemes. Effects measured are 
e-- lethal and behavioral for fish larvaet. end-photo

The ecological significance of the effects of entrainment by the plant on the fish striped bass population 
will be determined by comparing the concentrations of larvae enid-plankton 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, 
pe-se e- os tn-growth rate, mortality rates, size distribution and other ecological param

eters. en--deee--ine-ehe-xeee-pnse-res e re- n-peees-n--Data collected will be used 
to improve the accuracy of entrainment models to determine the magnitude of damage to the totel-fish 
striped bass population over the shore-term-end-long-term operation of the Indian Point Units Nost-I-atnd 

The determination of types quantities and survival of plakeon striped bass eggs and larvae by means of 
the current program will provide an estimate of the diel end-seasonal 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. Seepltn--efeehe-pe-wll-en a celeeilloee 

to-ipre ttheaccuracy-ofenranmentodpelstonedterine thetgnide-amae tog-thes -r
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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 

*i4i* (ii) a study of the causes of impingement 

iiv (iii) an evaluation of the effectiveness to reduce impingement by fish protection devices such 
as the air bubbler or other techniques 

-v) (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 deily estimating the number collected on the outer fixed screens and counting the 
number on the traveling screens;-the-number-eoleeted- n-the-aluiee-wayT estimating the size, length and 
weight of the fish, and identifying them. - A running 
tally shall be kept for each species, *medirg-e-r g-dy-evege-k-R A1 including a seasonal 
average kill (SAK) and the time of day the number collected was made will be recorded.  

For large numbers *>.5O99-of fish subsampling of the impinged fish population shall be performed to esti
mate number, size and weight. Sneh The subsampling will e
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- be done in a statistically valid manner. Speees 

If the daily kill exceeds the RDAK SAK by a factor of three er-mere; during the winter or a 
factor of ten during other times of the year, it shall be regarded as a significant 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-rnning 
al+ followed by the running of the traveling screens approximately 39 15 minutes dg-eeh-he=r-shife 
once each day. The number and species of fish washed off the fixed screens which do not enter the fore
bay shall be estimated. eeeh-dy-nd-reeoded- ep ~e~y7- 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.  

veee:fy7 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 sgne4a reportable kills shall be kept and summarized in monthly 
reports which shall be forwarded to the Director of Regulatory Operations, Region 1, containing the 
daily 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 sgnent 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. -the-dey-k -e-three-eenseeuve-days-emeeeds-the R lT e eses rpr-o eAG -e-pe e n 6

4-32



4.0 ENVIRONMENTAL SURVEILLANCE PROGRAMS 

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, 
the RDAK will assure documentation for expected fish losses resulting from normal plant operation. The number for the RDAK e-ser reportable kill will be established after the first year's operation 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 E49-e-dy;estimation by subsampling -S -pr ees 

~ ~ will provide sufficient accuracy to determine if deviations from the expected fish mortalities are occurring.  

The RBAE 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. Leoss Impingement 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 specified 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. Results 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-net are compatible with maintaining the existing species composition of the fishery or and population numbers. Specific studies described in Section 4.1.2a on the ecology of the existing fishery are continuing 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) 
~ to determine significant reportable levels of impingement. 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 RBAK SAK provided in this specification will aid in the development of interim operational procedures and corrective actions to be taken to minimize the Station's impact on the fisheries resources.
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TABLE 4-2 

ECOLOGICAL SURVEY 

WATER QUALITY MEASUREMENTS AT PLANT INTAKE AND DISCHARGE 

AND AT THREE TRANSECTS IN THE RIVER

Parameter 

Temperature 

pH 

Conductivity (salinity) 

Turbidity 

Alkalinity 

Bicarbonate 

Ammonia 

Orthophosphate 

Nitrates 

Carbon (inorganic 

and organic) 

Chlorine demand 

Free Chlorine 

Residual Chlorine 

PIs5ele4-Oygen 

Beeheim4e&-Oxygei-emtnd 

Water-te~rent-speed

Frequency 

Bea4y Weekly 

BDaiy Weekly 

Weekly 

Weekly 

Monthly 

Monthly 

Monthly 

Monthly 

Monthly 

Monthly 

Weekly 

Weekly 

Weekly 

Weekly 

Monthly 

Weekly 

Weekly
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4.0 ENVIRONMENTAL SURVEILLANCE AND SPECIAL STUDIES 

4.l.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 licbnsee'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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4.0 ENVIRONMENTAL SURVEILIANCE PROCRALIS 

a RZaiological Environmental Monitoring Survey 

ppA25 i icab ill ty 

Applies to routine tesgtng of the radioactivity in the plant environs.  

Ob ctiv , 

To establish a sampling schedule which will recognize chianges in radioactivity in the environs, and 
assure that effluent releases are kept as low as practicable and within allo%4able limits in accordance 
v;ith'lO CFI 50 and 10 CFR 20, respectively.  

S: cif1 Cat 101*...

l. Liquid Discharges ' 

The survey for liqu:Ld discharges shall be conducced accordance with Table 4.2.-l as specified below: 

a. If the gross-beta-gani,.a activity of the s6.on relduses to the river is less than 1% of KDC during the month Just ended, the cnviroprent..l survey 'al1 be cnducted in accordance with 

Program I for the subsequent month. / -N

b. if the gross beta-ga:..a accivity'.0f the station releases to th-b.,river is greater than. 1% of ,PC 
but less than 10% of '. aC duri44g the month ju:;t ended, the enviro'mental survey shall be conducted 
in accordance with Progra- for the subsequ'nt month. If the sampl'es taken under Program 2 do 

not indicate any signi 'Vnt increase in environmental radioactivity, the survey shall revert 
to Program 1.  

c. If the gross b'.t,-gamnma activity of the stat:on releases to the river is greater than 10% of 1.12C 
during the pon'th just ended, the environmental survey shall be conducted in accordance with 
Program )-for the subsequent month. If the ,;amples taken under Program 3 do not indicate any 
silgnificant increase in environmental radioactivity, the survey shall revert to Program 2.  

.......J S Scificaion for Radioactive Effluent Releases Suction 3.9 appears in Appendix A of Technical 
cil. .C,..ions ,
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4 .0 'NVI RONXINTAL SUIML LLAXCE PROCRAM.S 

S eci fi ca ti.cn (Co tinucd) 
/ 

d. !ri'spective of release levels, once each year the survey shall be taken under Program" 3 for a 
3 month continuous period.  

2. Gaseous Diochargs s 

lac survey for the "gaeous discharges shall be conducted in accordance witL4vable 4.2-2 as specified 
below: 

N 

7
f 

a. 1f thc 'iveranc rel.ase "r.t4L from the pl.. venL is less than l:,-'f the annual allowable release 
raze a. :pcificd in PI'ar~"ph 3.9-Cl of Section 3.9 of Appeix A, Technical Specifications, 
dur:ing the i-ontih just endcd, 'Lhn envirormental survey sha be conducted in accordance with 
P rogram 1 for the sus,(Itlcnt io'n h.  

b. If the average release race from the*I..nt vent i greater than 1% but less than 10% of the 
:i1nu.'! allowable rclcse rate as spc.iJ d in ragraph 3.9-Cl during the month just ended, 
th, envi:onnlital survey liall be co..uut *n accordance with Program 2 for the subsequent 
Monthi. If the sa;les tahen under Proo. o no indicate any significant increase in 
ciiviron cntal radioacLivity, the surv oIhall vert to Program 1.  

c. If th&e average release rate froni_eie ili nL vent is'g ater than 10% of the annual allowable 
release rate as specified in P ragraph 3.9-Cl during e month.just ended, the environmental 
survey Shall be conducted iYaccordance with Program 3 fo the subsequent month. If the samples 
taken undecr Program 3 dodroz indicate ,ny significant incre"s.e in environmental radioactivity, 
the survey shall reverx to Program 2. ".  

d. Irrcspctive of release levels, once eac.h year the survey shall be taken under Program 3 for a 
3 month continuous, pcriod.  

3. Additional Sampling Analysis 

The sampling survey and method of analysis used shall follow that presented in Table' -4.2-3. The maps 
in Figuras 4.2-i and 4.2-2 show the locations of the sampling stations. The monitoring program has 
been expanded to inelude tritiu in water measurements, marine life, station and offsite well water
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s"\N 4.0 ENV;Z0 .,:-::AL. SUA\ I' iL1ANc, PcROuS 

-in'h o oi o oSelected samples of sediments, water and 

soil *Iles will be analyzed for Sr-89 and Sr-90 and Cs-134 and Cs-137 semiannually. Twice a -, 

year, se' cled sazples of fish, aquatic vc t tion, algac and mud taken from different locatVns 
of. itC wii-Nbc! analyzed for C:-l34 and 137, Co-60, Rh-106, Zr-Nb-95, Mn-54, Sr-89 and 90and 
Ce-144 and reclts will be roportcd in the scicannual report. Results will be comparc-tlith 

those obtained -i4ce about 1966, when the surveys were conducted by the New York Stze Department 
of Conservation. • 

.• 

The measuring and report' ng of radioactivity in the environs will follow thl reconmmended in the 
AEC's Regulatory Guide 4.1t and in Section 5.6 of these Technical Specif, ations.  

Programs for monitoring the adjacent are h.of the Hudson River wij. e conducted by the Consolidated 
Edison Company, by the New York State Dopa tint of Health, an y the New York University Institute 
of Envirohrantal Medicine. he New York Stata rrogram incl os measurement of samples of air, water, 
milk and wildlife. The New York University Mcdi I Cent research program includes the biology of 
the iluison River, the distribution and abundance o f i in the river, pesticides and radio-ecological 
studies. 

/ \ 

Consolidated Edison's radiological eavironmen - monitoritg,'progr'm will include measurements of radio
activity in fresh watet, river water, rive scdimnts, fish, Muatic vegetation, vegetation, soil, air, 

and milk in tIe vicinity of the Indian P int Station. This pr6ram began with a survey instituted in 
1953 (four years prior to operation o Unit No. ) to determine ti, .radioactivity in the environment 
in the vicinity of the Indian Poin Station. The purpose of this SuNrey was to determine the natural 
bzckround radioactivity and to liow the variatILons in the activities that may be expected from natural 
sources, fallout from bomb t ts, and other sources in the vicinity. The program has been continued to 
the present so that chang in the environment resulting from operation of Uhit No. 1 could be accounted 
for, and will be conti: -d throughout the operating, lifetime of all three unit ..  

As a p.art of thigy rogram, rain is collected at the Indian Point Station and at a point fifteen miles 
souta of tha spion. This is a continuous collection which is sampled monthly and anjalyzed. Air 
samples are collected at four points on site by means of fixed-membrane filters followed'by charcoal 
filters..,kir collections are also made offsite a. selected points with similar equipment.  
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4.0 ENVIRONX NTAL SURVE] LLANCE PROGRAMS 

. ,Z, (Coi L iLnue"UL 

Driaking water is sampled from nearby rcF;ervoir:;. ilud:;cn River water is sampled at the inlet to the 

In~iai Point Plant and'q the plant discharge c;an . This is a continuous collcction which is sampled 

and measured weekly. Tie-,ake on site, the Trap i'ock Lake and other lakes in the vicinity are sampled 

monthly and measured for gr'Oj,s beta activIty and Lritium content. Two wells, one onsite and one in 

Vec'planck, are samled monthl?';.ind also anayiyzcd foc -,ross beta activity and tritium contenc.  

Aquar.ic vc:.ctation from the lake on'- ite and othet nearby lakes is saimpled during the growing season 

cind analyzed for gL'os; beta activity,knd a ... ", spectrum is also run. Aquatic vegetation is collected 

froi tle Hudsun River at points at the discharge caa.l, onc-half, one a'd two miles downstream from the 

plant. This vegCtation is analyzed in zhe"6aTc manncr as the Lake cqq'atic vegetation. Bottom sediment 

is t fkn from the !Iud on River in tie viciniy, of the plant and at' points one-half, one and two miles 

downtream. This sediment is measured for gros' beta activit ,-nd is also analyzed for gam-na activity 

and radionuclide content. "K 

River fish caught in the vicinity of the plant are me. ad for gross beta and a gamntaa spectrum analysis 

made. Land vegctation is sxipled pria:irily in thci wnwi direction from the plant at points one-quarter, 

one-nalf, onu and two miles southl of Lhe plant. - .  

The direct gam.-ni, backgrcound is measurcd yerl.y n:ong principai ro, s within a five-mile radius of the 

plint, at appzoxi:::ately 0.10 mile interva s. Direzt gamma monitorin is made continuously at selected 
:canl:ions in T uchanan, Verplanck, Mon1fose, PeeksIll and at a number points on the site perimeter.  

This mesurement is made with TLDK(thc-io-lumilcnccf-ltdosimeters)t ) at 1 oints on the site boundary.  

Ga:'-ia s.eCtroscopy of drinki;g water, Hudson River water and lake water is routinely performed.  

Tril.iun ( 1) eazsurcments faf currlently made on saa ples of drinking water. The trrent environmental 

r.onitoring program at t Indian Point Station, toether with sampling frequency, it, set forth in more 

detail in Table 4-2-3" Sampling locations are indicated in Figure 4.2-1. \ 
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4.0 NVIROX-ENTAL SURVIiLLANCE PROGRAMS 

Basis (Con tinted) 

The radiological e ironmental monitoring program conducted by the Consolidated Edison Com"any will supply suzffcicnt data to det-rmine the cozplince of tie Indian Point Station with the rcquird.ments of 10 CFR 20.  Tihc schcdulcs for liquf nd gascous discharges w:.ll insure that changes in the env~rbnmental radioactivity 
will be detected. X1 

Alihough the design of the prop facility and ad:inisrative controls will be such that gaseous and 'liquid effluents will be released 'in accordance w:th tkc requirements ofA kO CFR 20 and 10 CrR 50, the 
c-v2ronr::cntal monitoring programof L Cosolida.cd Edison company pr -ides a redundant means of in"urin, that the o.eration of the prop ed facility does not pose an undue ri~k to the health and y safety of the public. The New York State d New York University rograns provide an independent means 
of verifying the proposed facilities complia with 10 CFR 20 nd 10 CFR 50.  
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TABLE 4 2-1

N'5'.of Samples/ 
.:.:.. f Sa.-...e Cohiocron 
LdzRon ?,iver 2 K 

Water 2

vironr-.:ntal Nio;,,ftoring Su:-vc, - Liquid D:i.schnrfves+

uolloction CollcCtion 
FrC'.uencV AiLavsis* Frcoucncy Analysis* 

W G!G 1W CBG 
MC T GSA 

MC T

.'-;on .,iver 
;..! u ati c 

Vcgctation 

1UL;oa River 

Hudson River 
Fis1h

SSF • CBG

SF

MDGS

GBG GBG 
GSA

",cN

2 M 
... i..s :ill be taken whenever biologically available, 
* I.inir.'um equipment sensitivity shall be chose giveq.n 

N,:'er]ature for Sin'le Freauency
FSAR Table

TM 

U\i' ,,l

- wice Weekly 
D - Daily 
M - Monthly 

- Mcnrhly Composite 

:? j- Cmcoc ech in Spr, .'g, Sur.mer and Fall 
::DGS oantuly durin., he Growing Season 
N..e.iclature for Anra.-s6s 
C G - Croas 2,ta-Cna GSA - Camrma Spectro-erer Analysis T 

" - Kchcical Analysis to determine biologically important isotopes. TLD 
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MDGS GBG 

GSA 

RA 

w .CBG 
GSA 
RA 

W GBG 

GSA 
RA 

GSA

GBG 
GSA 

GBG 
GSA

- Tritium 

-Thermolumines cent Dos etera

GBG 
GSA 

RA 
T



TABLE 4.2-2 

Environmental oni.torJng Survoy - Caseous Discharges+ 7 

Programs , 7 
1 2 3 " 

No. o mplcs/ Collection Collection Collection .7 

:. c Sn.I Colict n Frcucncv l AnAsisi Frqunceuenc Analysis 

Fa2lour (Ir.watcr) 2 M C G M CBG GBG 
T* GSA GSA 

T* /-"MC R 
,/,/.,""T* 

Ai' ... U...r :.ni GS B.GS 

CSA ,ZGSAGSA*.  

logldeRA 

D-- " a t.. :a r 3 M G" G C BG W G B G 

Suppliecs "T GSA CSA 

MC T P U 
11'C. T 

Lake IT.-r t: a M B TM GBG W GBG 

IalWtrTGSA 
GSA 

ell ata .MC T 

Lake Aquatic & 8• / SSF , BG MDGS " MDGS GB ' 

Vcg-,,aio-n & 
GSA 

L.,.ad Vegetation "RA 

So. O- " A/,, CBG M. GEG' ki G.•BG 
GSA GS 

Di:ct G r-:-. a L 

• ,' " +' ' TC 

Direct Ga-a/ 1 (site boundary) +'SA TO T m T 

.. PU 

(co ntii l ") . .  

.-.- " "4-52



N.TABILE 4.2-3 

LMAiAN PO0INT STAT ION ENVWIRONMENTAL SURVEY 

(Shct . of 3) inumM'reet 

Fa'douL Cosssizuous liont~~% Open pol typu Pouint 1; 14 n ilas Gross bcta I plecocurlo Gas flow,.106 MIcasuroments made 
N collector &otUth (if a&d of aind triti per Lier for duv-1' 3 , ropor- 44 hours after col'.ko.  

I~.aa~vicw rous boa Coun~z~wter tiun to, a-low [or G.Jcay 
01gosbet~a of radoa-thoroa 

S Nucle;'r Mucuj
*uruincat Corpo

ration 

Type PC 3A 
Tyrpo PC I IA 
Typo PC ILT 

3000J pica
curicii per 
liter fur 
tritium 

2 Air ?.r- Cuntlinajus '.Vu.ly Tuii fiaMJ jani- IPoizth 1, .1 G~~ ross a . I. psicocura Same aa I for M~exiurcncents made 

* L.u t i.& L CY?4 brane is, Ieri L An -ft £a.~4Of- g ainma per' cubic gross bea hooa after collicutou 
(J. i &uCron Z;ct at k a &PC M %icter for and ;-) Lcrurs Liter 

* ai~4~irceejdj~ cc~. ;.4.grs bt to allow for decay 

1"d a charcoal C crab ;;ndl:~a of radon-Uharon oo 
fiUor le for 00') we: dauzkiters 

pariodo, consincutively 7 
2 oturies Gamnia spoctrum 
per is ia %vih 4" x V" Na[ 

mveser fo cr)ybtai With *00 
1-131 ch'annel wal~yzcr 

diation Iastru

ris - Devetippment 

MoIde! 341 amrn
9'ma S~ectrom r 

L~.. a; Crab Mionthly point 7 anj i Sam.s as I Same as I Same as 1 Same as I 

4 fL..oa , Coatt:14oeas Weekly ueak flow IHud.n iv'.r inkI Same as I samo as I Same as I Sasme as I 
u, ft., Pjx~ 11-o tt a.l ad trilium 

** 2 jaiiun .i.oi. .ad 4, p~.ut 4.,.- o~n munthil' 
AciL;:AUU charasi car&l cornposiio 
84rap~e wkun Powts 0 dN1 

o sc i a -A ec k and 
,.4~drums empj)lL'l 4-53.
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TABLE 4.2-3 

(SL ct '2 of 3)

IINDIAN POINT STATION ,VIRIONMENTAL SURVEY 

S-: ig ';LtIIld of Maan&mumn 

Lake Grab Monthly I liter saimple Puints 11. 12. and 13 SAMoh as I Same as 1 

Water aho ro 

We L Grab Mon.hly From cp-woU Points 6 14 aud Same as I Same as I.  

W.ter pumps . Vcrplanek " 

7 Lto Grab Onco each Along &be Li.o Same a 5 Samo as 2 Y' icocurio 

Aquatic in S pring, shore per gram for 

Veg.tation Summer Cross beLa 
and Fall 

H !udson Grab Samo as 7 Along river share Pun21 10, 1. 6 a Same as 2 Same as 7 

'i~c r 17. At alluith of s

Vegetation ciag ca*1 vcLii:k 
Mly, TOj3., 1.111 Covo.  

off V pLzek ..nd at 
L-vtt Mon.t. of Urangea 

-l tocklu'd Utilities 

10 0. i Crab Same as 7 Same as 8 Same as a Same as same as 7 

River li*d
loan sodi
ment 

10 1.LJa Catch Monthily Same as 8 wheri' .. i% "Lla near Same at, 2 Same ai~, 

Ilvrsilo N 

Fish 

11 VcL.&ta'ioa Grab San% e as 7 Grab samples Potst 6, 1U. 19, 20 Same as 2 Same as 7, 

with 100 f12 and 2a 

I Soil Gr..b I p.r y.".r Grai sanip S-o ;As I X Same as 2 Same as 7 

2" ir- dian atr 
by 2" doep 
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Moasurcmcnt 
In!.t rui. r.t.J 

Same as I 

Same as 2 

Same us 2 

Same. als 2

Same ali 

SameasI, 

Same AS 1

a
Remarks

Samo as I 

&-%me as I 

Dry wei:ht for spec

trum 'suoon alter col
lection.' SNimple asked,.  

and co"Led 44 hours 

4,cr Collection for 

grosbs licta 

Same. as 7 

Mud dried fur both 
SmeasuuremCnts 

SAmple ashed and 
countCd 4, huurs alter 

cltutioa for gross beta 
and Gamma pcctrunm 

Laken 

"-" -l dried fur Spec

trb-n .,d measured 

s atrcollkctioo.  
Gross IeL of dried 

soil made 4ashours 
after collectiox,

N" 

K
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%1 I vii) 
(I in

2iL,

13 Direct 
Gtrir.a

splo Read
inigs

\I in aiim Mc.isu it'IIil.flL

i tA .tl i .r ,

Gross Cainmm 
background

-Dea 11 ); air.i• 

once a yea-r Minimum~r 
Sr,;sitiViLy 

- I A"1hr

Alou g pLurin,:ipa roalti 
within -;- 5 m~ile: r;Ahus 

of piut

F.ranklin Sys'
lCillsm c: 
Motde I5-2

IR rk , 

Wstriil cnt rcidngs 

in catnu 1cr nhnujw 

inlatlcy 1/10 milo 
inct:v;&hi. lcdingo 

c.nvetcd Lo microrem 
p.er hour

Continuoua Montly d .h:¢t~d lo .,t.,n.., in 

x lY . , sk li l , 

,iat U Cr.Ut.dur.1 
iYo,,'-tk; oa-bil .t e , 
plant pcrtnvmr "

Samo us 13 1zMr 

7 
7

V ic to "e2 

Chaniiwr Modol 

U-10 nir 

or 
F"iflm badges 

or 
TLD-Thermo
luilincbceCt 

doiinotcrs
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4.0 ENVIRONXENTAL SURV2ILL-ICE PROGRAS 

2.lb Ra.diological Mon6-ktoring of Iodine-131 via Air-Parture-Cow-Milk Pathway 

0,Jecti'e 

To mz.sare the amount of 1-131 contained in the air, grass and milk of cows in the vicinity of the Indian 
Point Station in accordance i.i th A:C regulations of 10 CFR 20 and 10 CFR 50, in order to assure that the 
dust rate from radioiodine is iS,. mrem per year or less to the thyroid of a child.  

Sp t c ci fi ca t in 

During, the scasoas wcn the cows; are in pis.ture, .,Q[cs of fresh milk of cows located in the vicinity of 
the lIdicn Point Station shall be taken and nnaly;:ed in accordance with the AEC Regulatory Guide 1.42.  
Duplicate sampl.es shall be taken on a wcekly bdisi:; from farm ,.s'ch as Hanover Hill Farm, 
Grasslands and one located seven mile.!; in the souTh south-west direction of the plant site (in critical 
wind sector). Duplicate sai,.plcs shall also be takenoon armonthly schedule from milk processing dairies,, 
Dairymcn's League, and Crowley N,"ilk Company and analy,"' for their radioiodine content calculated as 
lodinu-l31. A: least a 4-liter s~uplc of milk shall/be taken and analyzed with state-of-the-art 
counting equipment for gamma radiation.  

Analysis siall be carried out within eight ,days (one 1-131 half-life) of sampling. Suitable analytical 
procedures should be used to deternine tha radioi,,diue content to a'sensitivity of 0.5 picocuries per 
liter of :rilk at the time of samplin- 1YCountin; :tatistics will be such that the standard deviation 

(on,;i:,a confidence level) of tlho.et counting :ate will be 10% or les., Overall error of the 
aiaLvsis will be within ± 25%. Ituls will bc r.tpo-ted, with associated &lculated error, as 
picocuries of 1-131 per liter milk at the tir.,e of sampling, in accordance tith Reporting Require
rmonts for Environxrental Radi61ogical Monitoring.  

S. a.')Lin and analysis _. grass and ai" at tic aboVe ,; cationed farms shall also be carried out once a 
ia:o :;.n accoIaCce1.ith A 1pedix D, Regulatory G ide 1.42. Air samples shall be collected by means 
of a bed of potw.;ium iodide impre-aated charcoal at a rate of 3 to 5 ft 3 /min. con,-inuousl for several 

Th.e. Txe exetted arount collect.d is from 2.7 :o 4.5 pCi 1-131, yielding 6 to 10 dpm per sample. The 
sa2I.le, inccltdin, a prefilter may be counted on a .uirabCe Ge(Li) detector for 1000 minutes to give 

A ng-:ati tics of + S0% of better. Adequate ampies of grass shall be collected to measure 1-131 
ir. ::ri az co:iceatratio s of 15 p~i/600 ga(wet) During sa.plin- the meteorological conditions shall 
C ta racorded _nd Cha .rcidioiodi;t n reattor c ffluents shall also ba measured in accordanca with 

,::ion 3.9 of Technical Specifications, Appendix A.  
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- 'c~aior. .... anayze for 
.. .. . .. ....... . , - .C ....... ... , ... .. / . t., -> . i'..z , u . , . . .. .. a. ,z : .s o f . a" te 

far.. in:.k : SS.direccioa shali e z.naylzcd for" Cesiu.-134 and 137 and Strontium-9 and 90; 

(,, . . ." ,, .. 7..  

:.:.-ured cOZ, "ctrazioa c,: 1-131 in tLh Milk exceedi 19.2 picocuries- per liter, a report will 
be made to tan eg.on- ",f Ragulatory Operations office within 24 hrs. by telephone or telegraph, and 
a plan will be submitted i'thin one week to determine the cause of the elevated levels and reduce 
zie dose to 15 mrei/yr. .  

-collected over a "r4{e:ndtnar quar:.r show total levels of radioactivity that could 
rcsulv in a-c :'1azed doses to a child of 7.5 mrcm for that quarter, the results will be reported 
within 10 days, and a plan will be suSMbtted to limit conditions so that a dose exceeding 15 rtrem/year 
to a child will not occur.  

(3) :f .iilk sa'va s collected over any two cal.ndd",.quarters show total levels of radioactivity that 
would resuit in accuiiulated doses to a child .6f 1.4 mrem in those two quarters, the results will 
be reported within 10 days and a plan will te submitted to limit conditions so that a dose exceeding 
15 mrem a year to a child will not occur. ' 

Bases 

To assure that no one child will rceive a dose of greater than 15 mrm/year to the thyroid, it is 
necessary to know the radioiodi.de concentration in the milk to the sensIt.,ivity given above: 0.5 pCi/liter.  

A concentration of 1-131 ifi milk of 2.4 picocuries per liter will result in a-.dose to the thyroid of a 
0-2 year old child of 1-5 toreo/year, based upon ccasumption of one liter per dayfor the year.  

Io accordance witlf the AEC's regulations, Paragraph 20.1(c) of 10 CFR 20 requires tha-t radiation 
exposures and - leases of radioactive initerials i.- ef[luents to unrestricted areas be kept as low 
as nrzccca .e. In regards to radioiodinc, thc: release rate of this radioisotope from th'e, Indian 
oi. ot Sca, hould 1e kept to such lcvels tha t a ae rate to the thyroid of a chiId through thle 

pathwy will be 15 mrem per year at tile points of maximum concentration at or beyond 
tie Oite boundary where dairy cows are present or could be pastured. To assure this dose rate shall 
nbe exceeded, the licensee will carry out a radioiodine monitoring program.  
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4.0 ENVIRON01NTAL SURVi.ILLACE PROGR1AMS 

Tila licensc s becin carrying out a cooperative r ,..dioloogical environmcntal monitoring program with the 
Neld York State artu;.ent of Health since 1958 in :Onj1U1Cfion with Indian Point Unit No. 1. V'om the 
postoperational su cy done in 1971, therc are five milk processing or receiving plants in thd study 
area covered which r ive milk from 47 dairy far:.i, 36 of them within the 20 mile radius. There are 
262 individual dairy f a, ; within tile study area. In Westchester County there are 18 farms and in 

Orau~ge County, 219 farms ".lhe farms selected for :he sLudy program are the Hanover 1ii l Far ,, near 
Yorktown, abu .17 mile es of the site, and the Guard lll Farm, near Becdford id Grasslands near .M. Pleasant, ten miles south e. t from the station. However, the most critical wind sector is in the 

.soath, south-west direction. Thc .iccvnsee has reported that the closest dainry farms are located at 
sc~en miles in the SSV), WSW, W, WW,NE, ESE, E, N , and NNE. The licensod will arrange to obtain 
fresh milk samples taken from the farm ocated at ;ev4'n rniles SSW from he Station. If the results of 
sl a'nalysis of the smiples indicate thlu of grcU ltWr than 2.4 icouries per liter, the licensee will arrange to obtain sampes from the other fa witin seven miles d the Station. Meteorological codiions will be recorded. All results wilf' c reported in th semiannual operating report.  

In terms of milk processing facilities used in the -udy a a, the Crowley Milk Company, Newburgh, pro

cesscs 2S,000 quarts per day collected from 32 faris c.ted within 20 miles of the Station. Similarly the Dairymen's League in Goshen processes 121,398 quartsper day from 121 dairy farms, of which 25 of 

th-em are located within 20 miles radius from the Sza'tion. 

"ilk saplcs taken in the New York State Depattment of Environmetal Conservation also included analysis 
for Ccsium-137 and Strontium-90.  

efer nces 

l/ U. S. Atomic Energy Commiss6n, Interim Liccn.ng Policy on As Low As Pcticable for Gaseous 
Radiiodine Releases fro- Light-Water-Coolcd Naclear Power Reactors," ReguNhtory Guide 1.42, 
June 1973. 'K 

2/ New York State D rtment of Environmental Conservation, Environmental and Postoper4tional 
Sur-Vey for R5aactivity, Consolidated Edison Endian 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 abseeee ef the Sea Maager, the Plant 
Engineer will assume his respesibi es. See Figure 6.1-1 of Appendix A (Radiological Tech
nical Specifications) for a detailed description of responsibility.  

3. The Dieee e Teehnea Engineering, assigned te the taff e the Manager - Nuclear Services, 
or appropriate designee has primary responsibility for the tinitiatln ad exeeute, by teehiat
ealy eempetent persenne, e the station environmental monitoring. The Chief Mechanical 
Engineer and the Director of the Biology Department have primary responsibility for execution of 
special environmental studies.  

4. The Diector e Teehnica Engineerig has primay respnesibiliy fer dIee g the testing wek 
as esigned te idependent eenseiantswhe have the tesk e samplig ad perefoa g the studies.  

B. Review and Audit 

-The Nueer Faeilities Safety Gemm4tee (NFSG), as deserbed in the Teehneal Speelfleatens, Appen
di A, Seet4en 6.0, supplemented as neeessary by teehiealy qeallfled perennel, An Environmental 
Protection Committee (EPC) shall be constituted 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 environmente monitoring, surveillance, and special studies programs-as they pereai e 
plat eereas, and reviews ad audits these seeeos e the pregram whieh r e e the allewable 
imits fre temperatue end ehemieel diseharges.



5.0 ADMINISTRATIVE CONTROLS 

As a minimum, the following should be independently reviewed and audited by th!&-NF&Gt the EPC: 

1. Coordination of environmental technical specification development with the sety teehnieae spe
elf±eaetefs NFSC to avoid conflicts and maintain consistency.  

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

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

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

5. Results of the environmental monitoring programs prer te thei qtlmlta in each semiannual 
Environmental Monitoring Report. See Section 5.6.A.  

6. 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.  

5.2 Action 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.
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5.0 ADMINISTRATIVE CONTROLS 

D. 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.  

B. 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 Environmental 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 Ntielear Fae44t4:e9 Safety Gemitee 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.
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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 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.  

B. All procedures, as they pertain to these specifications, shall be reviewed by the NF&G EPC and if 
they affect plant operations approved by the Station Manager prior to imlmnain 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 th~e plant~ manaegement stf an~d thqe Deete of Teehnieal Engieeing 
reoenseible fo the ptogra*, the cognizant member of the EPC and Such changes shall be documented 
and subsequently reviewed by the NFGG and approved by lte Station Manaeger ERG.  

C. 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.  

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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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 environmental 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. Plant pera4ens Review Gemm4ee meeting m4nutes. Environmental Protection Committee meeting 

minutes.  
9. Nuelear Fae -eo Sety Review Gommen ee meetng m~ntes.  

B. 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. Reeards e a eemplete set of as bt4lt draw#nga fer the plen as ergiay 14eensed and all 
prxn ehanges 9how4ng medifleat:ens made te the plant.  

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 Appendix 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 December 31. The due date for the first report shall be calculated from the date of initial criticality.
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1. 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.  

b. Chemical Discharges and Water Quality 

-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.  

c. 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 eent:ntets temperature measurements at the inlet and outlet of the condensers 
ad the eeess temperatue-a!eve amblent upen diseharge to the r4:ver.  

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

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

f. Number of fish collected on the intake screens.  

g. 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. Radeoaetive Effluent Releases 

Results of sampling and analysis of all radielogieal samples taken i aeeerdaenee with Seetie 
3.9 & 6.6E. Appendix A of the Teehnieal Speelfeatiens-and Seetien 4.2 en radielegieal enviren
mental mefite-ing shall be summarised en a quarterly basis following the format of Table ;-I for 
ineluseo in the semi-annual report. In the event that same results are net available within 
the 60-day period, the report shall be submitted neting and explaining the reasons far the 
missing results. The missing data shall be submitted as seen as passible in a supplementary 
report. Envirenmiental manitering data shall inelude: 

a. Far eaeh medium sampled during the sai-moath-periad, the following nefrmatiean shall 
be provided: 

(1) Number of sampling leeatiens 
(2) Total number of samples 
(3) Number of loeations at whieh levels are found to be signifieantly greater than leeal 

beekgreeunds.  
(4) , Highest, lowest, and the annual average eoneentratieas er levels of radiatin, far the 

sampling peat with the highest average and deseriptioan of the leeati an of that peaint 
with respeet to the 9ie.  

(5) Method of measurements 

b. If levels of plant contributed radictive mateials in environmental media indieate the 
likeliheed of publie intakes in emeess of ;; of these that eould result from eentinuau 
expesure te the encentratien values listed in Appendix B, Table 11, Part 20, estimates of 
the likely resultant exposure to individuals and te populatian greups; and assumptions 
upon whieh estimates are based shall be provided. 4These values are eemparable te the tap 
of Range 17 as defined in FRG Repart No. 2.4

e. If statistieally signifieant variations in eff site environmental eeneentratiens with time 
are ebserved; and are attributed to plant releases eorrelatie ef these results with 
effluent releases shall be pravided.  

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.  

C. 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. In addition, 
the report shall relate any violation of these specifications to any significant environmental 
impact.  

D. 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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4. 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, USAEG, 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 90 180 days after completion of six-month research 
studies to the Director, Directorate of Licensing, USAEG, 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 through 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 veleelty tlnretiglh 
the sereens an~d 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.
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