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Public Service Electric and Gas Company 80 Park Place Newark, N.J. 07101 Phone 201/622-7000
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Ref. LCR 77-12

December 21, 1977

Director of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Mr. George Lear, Chief
Operating Reactors Branch #3
Division of Operating Reactors

Gentlemen:

REQUEST FOR AMENDMENT

FACILITY OPERATING LICENSE DPR-70
UNIT NO. 1

SALEM GENERATING STATION

DOCKET NO. 50-272

In accordance with the Atomic Energy Act of 1954, as amended,
and the regulations thereurder, we hereby transmit copies of
our request for amendment to Facility Operating License DPR-70
for Salem Generating Station, Unit No. 1.

This request consists of proposed changes to the Environmental
Technical Specifications (Appendix B).

This submittal includes three (3) signed originals and forty (40)
copies. .

Very truly yours,

Frank P. Librizzi

General Manager -
Electric Production

The Energy People

95-2001 (400M) 6-76



U. S. NUCLEAR REGULATORY COMMISSION
DOCKET NO. 50-272

PUBLIC SERVICE ELECTRIC AND GAS COMPANY
FACILITY OPERATING LICENSE NO. DPR-70
NO. 1 UNIT
SALEM. NUCLEAR GENERATING STATION

Public Service Electric and Gas Company hereby submits proposed
changes to Facility Operating License No. DPR-70 for Salem
Nuclear Generating Station, Unit No. 1. This change request
relates to Appendix B of the Operating License, Environmental
Technical Specifications,

Respectfully submitted,

PUBLIC SERVICE ELECTRIC AND GAS COMPANY

BY:
FREDERICK W. SCHNEIDER
VICE PRESIDENT



STATE OF NEW JERSEY)
) SS.:
COUNTY OF ESSEX )

FREDERICK W. SCHNEIDER, being duly sworn according to
law, deposes and says:

I am a Vice President of Public Service Electric and
Gas Company, and as such I signed the request for
change to FACILITY OPERATING LICENSE NO. DPR-70.

The matters set forth in said change request are true
to the best of my knowledge, information, and belief.

At o) Gl

FREDERICK W. SCHNEIDER

Subscribed and Sworn t
before me this 234%4%

, day
ST et 1927

(Tl wﬂ"zﬁ

otary Puol?h of New Jersey

/ &

/ dsr
My commission expires on /,’fﬁ//: ,f// /f?f
i




SECTION

1.1

(page 1.1-1,
1.1-2, and
1.1-5)

2.1.1.b
(page 2.1-3)
and 2.1-3a)

2.1.3
(page 2.1-8)

2.,2.1
(pages 2.2-1
through 2.2-3a)
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‘ALEM NUCLEAR GENERATING S'1.ION
" ENVIRONMENTAL TECHNICAL SPECIFICATIONS
SUMMARY OF PROPOSED CHANGES

(Second Set)

TITLE

DEFINITIONS

Amperometric Titration
Chlorine Demand .
Combined Chlorine Residual
Total Chlorine Residual

MAXIMUM AT ACROSS CON-
DENSER DURING PUMP CUTAGE

RATE OF CHANGE OF
DISCEARGE TEMPERATURE

Monitoring Reguirement
Bases :
BIOCIDES

Specification Monitoring
Requirement Bases

REMARKS/JUSTIFICATION

Clarification to reflect.
latest terminology.

Recognition that a circulating
water pump may be inoperable
due to the failure of inter-
related equipment.

Correctidn to System Descrip-
tion

Time limitation on moni-
toring discharge tempera-
ture every 15 minutes.

Clarification of monitoring
requirements to reflect
simultaneous chlorination of
three intakes.

Clarification to reflect
latest terminology.

Correction to chlorine
monitor accuracy and to
erroneous ASTM references.




SECTION
2.2.2

{(page 2.2-4
and 2.2f4a)

Table 2.3-1

(Pg. 2.3-20)

Table 2.3-3
(Pg. 2.3-22)
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SALEM NUCLEAR GENERATING

TION

"E RONMENTAL TECHNICAL SPEC CATIONS
SUMMARY OF PROPOSED CHANGES

(Second Set)

TITLE

SUSPENDED  SOLIDS

Monitoring Requirement
Bases

RADIOACTIVE LIQUID

SAMPLING ANALYSIS

SYSTEM STATION LIQUID

WASTE SYSTEM

LOCATION OF PROCESS AND

EFFLUENT MONITORS AND

SAMPLERS REQUIRED BY

TECHNICAL SPECIFICATIONS

REMARKS/JUSTIFICATION

Program assessment and
potential reduction after
one year.

Additional footnote "g" to
clarify the fact that even
though the two waste hold-
up tanks are not designated
monitoring tanks, they can
be and will be sampled and
monitored in accordance with
the type of analysis and
sampling frequency specified
on this table. Increased
operating efficiency and
flexibility without affect-—
ing design objectives or
safety margins. This path-
way identical to-all other
liquid radwaste discharges
in that it contains contin-
uous -radiation flow monitor-
ing, automatic isolation,
flow monitoring and contin-
uous recording.

Changes as indicated to

clarify that, although the
waste hold-up tanks are
not technically designated

-monitoring tanks, they

will receive the same
sampling and monitoring
prior to release as other
tanks containing liquid
radwastes.



SECTION

" Table 2.3-4
(Page 2.3-23)

Table 2.3-5
(page 2.3-24)

3.1.1.1
(page 3.1-1
and 3.1-1a)

3.1.1.2
(page 3.1-2)
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oo T EM NUCLEAR GENERATING STATION
EN ONMENTAL TECHNICAL SPECIF TIONS
SUMMARY OF PROPOSED CHANG
(Second Set)

TITLE

LOCATION OF PROCESS AND

EFFLUENT MONITORS AND
SAMPLERS REQUIRED BY

TECENICAL SPEC IF ICATIONS

REMARKS/JUSTIFICATION

GAMMA AND BETA DOSE

FAC TORS

CHLORINE

Objective
Specification
Bases

DISSOLVED GASES

Specification
Reporting Requirement

Deletion of required radia-
tion detector from condenser

air removal system since it is

not a final effluent release
point into the environment.

Revision of columns 4 and 5
to correct erroneous Table.

Specification of sample
depths to coincide with
balance of program. .

Clarification to reflect

latest terminology.

Program reduction to
monthly field sampling due
to continuous chlorine
monitoring of the dis-
charge to the fact that
other abiotic field sur-
veillance programs are

on a monthly basis.

Sample depth clarifica-
tion.

Allowance for new EPA
approved analytical
methods for dissolved
oxygen.



- SECTION

3.1.1.3
(page 3.1-3)

3.1.1.4
(page 3.1-5)

3.1.2.1
(pages 3.1-10
and 3.1-10a)

(page 3.1-10a)

(page 3.1-13
and 3.1-14)

(page 3.1-14
and 3.1-14a)
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‘SALEM NUCLEAR GENERATING ’TION
ENVIRONMENTAL TECHNICAL SPECIFICATIONS
SUMMARY OF PROPOSED CHANGES

(Second Set)

TITLE ' ' REMARKS/JUSTIFICATION

SUSPENDED SOLIDS Sample depth clarifica-
tion.
Specification
OTHER CHEMICALS Sample depth clarifica-
' ' tion.
GENERAL ECOLOGICAL Sampling freguency clari-
SURVEY ' : fication.
Specification ' Allowance for new EPA
{Phytoplankton) approved analytical methods

for dissolved oxygen.

Specification Clarification of sampling
(Ichthyoplankton) location.

Specification Sampling frequency clari-
(Fish) fication.

Changes in sampling gear
to reflect technique
appropriate to sampling
area.

Limitation on sexing to
anadromous species in
spring due to difficulty
with other species and
at other seasons.

Elimination of weighing
due to non-random samplin
inherent in gill netting

Specification Sampling schedule clari-
(Diamondback : fication.
Terrapin) '




‘SALEM NUCLEAR GENERATING QTION
" ENVIRONMENTAL TECHNICAL SPECIFICATIONS
SUMMARY OF PROPOSED CHANGES
(Second Set)

SECTION TITLE ‘ REMARKS/JUSTIFICATION
Table 3.1~1 WATER QUALITY ' Revision to reflect
(page 3.1-22) ANALYSIS PARAMETERS latest EPA Storet

_ terminology.

Elimination of "Reducing
Substances" as a non-
standard test, unnecessary
to characterize Delaware
River water quality.

Deletion of filtrable
residue (dissolved solids)
from list as required by
ETS Section 3.1.1.3.

Table 3.1-2 SUMMARY OF AQUATIC Corrections to reflect
(page 3.1-23) TERRESTRIAL, AND AERIAL problems in gill netting
SAMPLING PROGRAMS north of Mile 6.5, to

reflect the Diamondback

Terrapin which is not a
mammal, and to conform
with inclement weather
provisions used else-

. where in the ETS,.

4.1 EXPERIMENTAL ENTRAIN- Revisions of experimental
(pages 4.1-1: MENT STUDIES holding periods and water
and 4.1-2) Specification collection procedures to

reflect standardization of
experimental procedures.

(pages 4.1-2a Specification Correction of typographical
and 4.1-3) error.
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SEC TION

4.2.3
(pages 4.2-3
and 4.2-31)

5.1.1 :
(page 5.1-1)

5.2.1
(page 5.2-1)

‘Figs. 5.2-1
thru 5.2-2
(pages 5.2-2
thru 5.2-3)

DEC :peg
8/29/77

P77 78 24/29

‘ALEM NUC LEAR GENERATING STANION
ENVIRCNMENTAL TECHNICAL SPEC IFWPATIONS
SUMMARY OF PROPOSED CHANGES

TITLE

{(Second Set)

TEMPERATURE AND CHEMICAL

AVOIDANCE STUDIES .

RESPONSIBILITY

ORGANIZATION

ORGANIZATION CHARTS

REMARKS/JUSTIFICATION

Clarification of analysis
procedures.

Changes to PFSE&G internal
organization.

Changes to PSE&G internal
organization.

Substitution of updated
charts, “including consolida-
tion of two figures into one.




‘1.

1.

DEFINITIONS ()BBREVIATIONS AND NOTES ®

DEFINITIONS

1.

AMBIENT TEMPERATURE

Temperature of the river unaffected by localized
waste heat discharge; temperature of the river out-

side the designated mixing zone.

AMPEROMETRIC TITRATION

Specific. adaptation of polarographic principles
which are used to measure the total resigual ¢chlo-
rine or to differentiate between the free ayailable

and combined chlorine residual.

CALIBRATION

~ Use of a known gquantity of a measured paramefer to

determine the accuracy of the measuring instrument.

CHLORINE DEMAND

The amount of chlorine'required to oxidize Substances

in the water which reduce free available chlorine.




COMBINEI’HLORINE RESIDUAL : .

Residual consisting of mono-, di-, and trichloramines.
CONDENSER

Shall include the three condenser shells utilized

in the Circulating Water System for each unit.
CONDENSER OUTLET TEMPERATURE

The average condenser outlet circulating water
temperature of those condenser, sections in service

measured as per DISCHARGE TEMPERATURE.
CONDENSER SHELL

A single heat exchanger in the Circulating Water
System which includes two inlet and outlet water

boxes and two tube bundles.

'~ CONTROL STATION

Sample location that is far enough away from the
station that it will not be affected by radiological

emissions or other station releases.



22.

23.

24,

NORMAL ,ERATI ON ' ‘

Steady operation at any power level; includes
operation with up to 10% of condenser tubes

blocked.
REPORT LEVEL

The numerical level of an environmental parameter
below which the environmental impact is considered

reasonable based on available information.

SPECIAL STUDY PROGRAMS

Environmental study programs designed to evaluate
the impact of station operation on an environmental .

parameter.

TOTAL RESIDUAL CHLORINE

sum of free available and combined chlorine residuals.



©2. . The maximum . across the condenser sha].not exceed
: o : _
16.5 F for more than 72 consecutive hours for reasons of
pump failure, or inoperability due to failure of inter-

related equipment.

_ o]
3. At no time will the AT across the condenser exceed 27.5 F.

'In the evént that either specification is exceeded,; correc-
tive action shall be taken to reduce the AT to within.

specificétion. Such corrective action could include clean-
ing condenser water boxes of reduction of limit power level,

unless an emergency need for power exists.

Monitoring Reguirement

The temperature differential across the condenser shall be
monitored every hour utlizing the computer printout of the intéké
and discharge teﬁperaturé measﬁrements. 7The,intake'temperature
is measured at each of the two inlets to each condenser shell.
‘The discharge temperature is measured at a point downstream of
thelépndenser in each of the six 84-inch ID discharge 1lines

"from the condenser shéli water boxes. The'range'oﬁ this instru-
mentation is 0 - 150 Feahd-thg systém accuracy is + 0.5 F?

If the plant computer is out of service, the intake and'dischérge
temperatures shall be monitored every two hours utilizing local
réadihgpinstrumentation until the.élant computer'is returned to

service.




Bas;es . . .

The condenser cooliné water system was designed to operate at
a AT that would minimize thermal stress to organisms. The
U.S. Environmental Protection Agency has set a limit of

o
27.5 as a maximum AT permitted under the NPDES

2.1-3a
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Monitoring Requi‘"ﬂents : .

Same as Specification 2.1.2, except that the discharge

temperature'shall be monitored every 15 minutes during
power reductions at a rate of greater than 25% of full

power per hour.

All organisms have lower lethal temperatures. 1In
temperate latitudes, such lethal temperatures are
generally reached only when the ambient water temperature
approaches freezing.' The phenomenon of "cold shock” has
‘been found to be most severe during the period of low
ambient water temperatures (5400F). ‘The likelihood of
reaching lower lethal tempefatures can be minimized by
maintaining-a heated discharge during the period when
ambient temperatures are <40°F. The potential for cold
shock and its effects will be minimized since the thermal

effluent from one unit will compensate for possible

shutdown of the other unit.

Normal plant power reduction rate is less than 25% of full
power per hour. Hourly discharge temperature monitoring
for normal power reductions is adequate in view of the

potentially long periods involved.

2.1-8




2.2 CHEMiCAL ¢ : .

2.2.1 BIOCIDES

Objective
To insure that the chlorine residual released from the
Circulating Water and Service Water Systems is controlled

and will not have an adverse effect on the natural

aquatic environment of the receiving waters.

Specification

1. The concentration of free available chlorine in the Cir-
culating Water System and Service Water System shall not
be greater than 1.0 mg/liter at the outlet of the final

heat exchanger.

If this'specificatioh is exceeded, the chlorine
addition rate shall be reduced as necessary to operate

within the specification.

2. Circulating Water and Service Water pump intakes shall
not be chlorinated more than 5 times per day. Chlorination
periods shall not exceed thirty minutes. Chiorination of
more than 3 Circulating Water pump intakes at one -time

shall not be permitted.

2.2-1



* Monitoring Requirement

Three of the twelve intakes are chlorinated simultaneously

as a group. One outlet water on associated with each of the
two groups for ﬁnit 1 and each of the two groups for

Unit 2 shall be continuouély monitored for free available
chlorine residual during treatment. The Service Water System
Shall be monitored at the 30-inch supply header to the turbine

generator area during treatment.

The continuous monitoring (during treatment) shall be per-
formed using-a free chlorine residual analyzer equipped with
a strip chart recorder. The Circulating Water System and
.the Service Water System each have a separate free chlorine

residual analyzer.

The chiorine monitors shall be calibrated once per month with

an amperometric titrator using ASTM Methods D-1253 and D-1427.%

If the chlorine monitors are inoperable, free available chlo-
rine residual shall be determined by manual analysis of a grab

sample taken during the chlorination cycle.

* For a discussion of precision and accuracy obtainable through
amperometric titration, see Standard Methods, 14th edition,
pp. 310-313.

2- 2-2




® ®
. Bases
The Water Quality Certificate issued by the Delaware River
Basin Commission for Salem Nuclear Generating Station limits
the free chlorine residual'in circulating water discharged
from the plant to maximum of 0.1 mg/liter. This also con-

forms to EPA-NPDES requirements of 0.2 to 0.5 mg/llter.
|

/
Intermittent treatment of cooling circuits in fresh and
brackish water environments with a biocide (chlorine, sodium

hypochlorite) is a reliable method for maintaining these

circuits free from fouling.

It has been determined from past experience that treathent
with chlorine at a concentration of 0.5 mg/liﬁer free avail-
able chlorine residual at the heat exchanger outlet (e.g.,
condenser) - for 30 minutes three times a day 1is usualiy
sufficient for maintaining éYstem cleanliness although higher
coquntrations in the heat exchangers may be need periodically.
The discharge will be diluted sufficiently, however, to main-
tain the free chlorine residual discharged to the river at

0.1 mg/liter or less.

The ci;culating water will be chlorinated by controlled in-
jection of sodium hypochlorite into the intake water to‘thé
condensers. Three of the twelve intakes are chlorinated at a
time as a group. The period of chlorination will be no greater

than 30 minutes and will be done 3 times per day. The rate of

2.2-3




sodium hypochlorite aadition is controlled to maint;in a 1.0
mg/liter free avalilable chlorine residual or less at £he
condenser outlet. The dischafge is diluted with unchlorinated
water and thg'free chlorine residual of the discharge to the

river will therefore be less than 0.1 mg/liter.

. Three of the twelve intakes aré chlorinated as a group. The

free chlorine residuai of simultaneous samples recently taken

from condenser_failpipes 1ia, 12a, 13A and condenser tailpipes
11B, 12B, and 13B showed slight but nominal differences among the
three outlet condensers, on the same order as instrument accuracy.
Therefore, for the purpose of maintéining iso mg/l free availabie
chlorine residual or less at the condenser outlets it will be ade- .

quate to monitor only one of the three discharges in each group.

The service water syétem will be chlorinated at a frequency
not to exceed three times a day for periods of not greater
than 30 minutes, and not at theisame time as the Circulating
Water System. The concentration of free. available chlorine
residual at thé outlet 0of the final heat exchanger will be
determined and shall be maintained at 1.0 mg/liter or less.
Consequently, the concentratiﬁn at the discharge to'the river

will-be less than 0.1 mg/liter.

2.2-3a




+ 2.2.2 SUSPENDED SOLIDS .

Objective

To insure that suspendea solids released from Non-Radio-
active Chemical Waste Disposai Systeﬁ are controlled and
will not have an adverse effect on the natural aguatic
environment of the receiving waters.

Specification

The average suspended solids concentration in the effluent
from the Non-Radioactive Chemical Liguid Waste Disposal

Svstem shall not exceed 25 mg/liter on an annual basis.

Monitoring Reqpireﬁent

A grab sample shall be taken once per day from the
collecting basin discharge pipe and analyzed for suspended

solids using a method which is acceptable to EPA. The

.sample shall be taken at the in-line pH monitoring probe in

“the discharge pipe. Samples shall be taken during periods

of actual discharge and only on dayS'when'the collecting

basin is discharged.

At the conclusion of the first full calendar year following
Unit 1 initial criticality, the suspended solids data for
both the discharge and the ambient river will be analyzed.
The feasibility of increasing the allowable average

effluent suspended solids concentration and of decreasing

A




" the sampling freq.'\cy will be investigated.‘uggested
. changes to either will be submitted for review and

approval by the NRC staff prior to implementation.

Bases

The non-radicactive chemical liquid waste basin is

licensed to operate under permits issued for Industrial
Waste Treatment Plants by the State of New Jersey. The
suspended solids limitation.of 25 mg/l1 is that which is
required by the permits, but represents only a small
percentage of what has been found naturally in the Delaware
River in the vicinity of Artificial Island during .the
Licensee's preoperational monitoring. (Refer to Salem
Environmental Specifications, Table 3.1-3). Furthermore,
the effluent limitation is not contained in the current
NPDES permit. A reduction in sampling fregquency to once
per week may be recommended if it can be shown that no
appreciable harm to the environment due to suspended solids
results from the collecting basin discharge and that daily
variations in the effluent suspended solids concentration
are moderate, particularly after plant sfaffup—related

conditions stabilize.

2.2-4b




_TABLE 2.3-1
' RADIOACTIVE LIQUID SAMPLING AND ANALYSIS
Liquid Sampling Frequency Type of Coa?:n?:‘:?:;ns
Somirca A ©and Analysis Activity Analysis (LCi/mi)a
A. Monitor Tank Releases g Each Batch Principal Gamma Emitters 8 x IO""b
One Batch/Month Dissolved Gasgs f 10~*
‘ Weekly _Cornposite‘ 83-L$-140,_ 1-131 10~
Monthly Composite® H-é 1073
Grossc 1077
Quarterly Composite® Sr-89, Sr-90 §5x 1078
B. Primary Coolant Weekly® 1.131, 1.133 10~¢
C. SteamGencré:or Blowdown Principal Gamma Em:uers 5x 10"’!’
Weekly® ! -
: I Ba-L2-140,1-131 107*
One Sampie/llonth Dissolved Gases | 1073
Monthly Composite® H-3 107°
. : Grossa- 1077
Quarterly Composite® Sr-89, Sr-%0 5x 107

*The detectability limits for activity analysis are based on the technical feasibility and on the potential significance in
the environment of the auuntities released. For some nuclides, lower detection limits may be readily achievable, and
when nuclides are measured below the stated limits, they should also be reported.

PFor cortain mixtures of gamma emitters, it may not be possible to measure radionuclides in concentrations near their
sensitivity limits when other nuclides are present in the sample in much greater concentrations. Under these circum-
stances, it will be more appropriate to calculate the concentrations of 'such radionuclides using measured ratios with
those radionuclides which are routinety identified and measured.

€ A ‘composite sample is one in which the ¢ santity of liquid sampled is proportional to the quantity of liquid waste
discharged. :

%The power level and cleanup or purification flow rate at the sampie time shall also be reporied.

“To be representative of the average quantities and concentrations of radioactive materials in liquid effluents, samples
should be collected in proportion to the rate of flow of the effluent stream. Prior to analyses, all samples taken for the
composite should be thoroughly mixed in order for the corhposiu: sample 10 be representative of the average eftluent
release, '

! For dissolved noble gases in watcr, 2ssume a MPC of 4 x 10° pCi/mi of water.

9Includes waste holdup tanks

- . . N kel
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TABLE 2.3-3 .

: SALEM-STATION LIQUID WASTE SYSTEM
LOCATION OF PROCESS AND EFFLUCNT MONITORS AND SAMPLERS REQUIRED BY TECHNICAL SPECIFlCATIONS

, Grals Measurement ] High
. * Radiation | AutoControl 1o |67083 Activity} symppe Gross | - Dussolved 1solopic L"'_‘”:’
i Process Stream or Release Point Alarm Isolation Valve Cf&:""““‘ Station | Activily { Gases Alpha | H3 ] Analysis | Leve
i ‘ nftor : ] . Alarm
[ Miscellaneous Tanks - X X X 1 X X X,
l . . M . 3
|
» .I \
. Primary Coolant System . . X : X
: g Liquid Radwaste Discharge Pipe X X . X X .
1 ' ’ ‘
o .
~ Stcam Generator Blowdown System X X X - X X X X X X
Outdoor Storage Tanks (potentfally radioactive) - ' xb X - X 1 X
Primary Water Storage Tank . _ . ‘ .
Refueling Water Storage Tank
Component Cooling Systems » : X X - X ' .
Turbine Buildimj Sumps (Floor Drelns} ' | x© X ' X X ‘I

a. Includes Waste Monltor Tanks, Waste Monitor holdup Tank, CVCS Monitor Tanks, Waste Holdup Tanks, Chemcal Drain
Tanks, laundry and Hot Shower Tanks.

b. GraB sample to be taken and anlayzed each ¥ holrs’ wheriever *t:tmk leakage exists.

c. Grab sample_to be taken and analyzed each § hours whenever the gro.,s act1v1ty‘1.n the secondafy coolant system

exceeds 10” uC1/m1 (Fxcept H-3). - : e ~ a0 Tt

\\ - P T T et e 13 8% L 1 F wo g



j | i TABLE 2.3-4 o

SALEM STATION GASEOUS WASTE SYSTEM
LOCATION OF PROCESS AND EFFLUENT MONITONS AND SAMPLERS REQUIRED BY TECHNICAL SPECIFICATIONS

Radiation Auto Contiol to Continuous sfﬁﬂk Meajurement -
Process Streom or Release Point Alarm Isolation Valve Honi tor Station Noble Gas | Particulate H3 | Alphs

Waste Gas Decay Tanks i _ ' X X X X X X

X Condenser Air Removal System a X | . X X )(‘ X X
o Plant Vent X x® X X X X X
Building Ventitation Systems
Reactor Containment Building {(whenever
there is fiow) X X x4 X X X X X X
' o Auxiliary Building and Radwaste Area® x¢ X X X X X
w
N Fuel Handling & Storage Building® X X X X X X
| 9®
. Turbine Gland Scal Condenser 2 x© X )X X X X
| Waste Gas Discharge Line ' | X B ¢ X
a

Since ‘these process stresme or building ventilation systems sre routed to the plant vent, the need for a continuocus monitor st the individusl die-
charge point to the main exhaust duct 1s eliminated, Ona continuous monitor at the final vrelease point {s sufficient.

Continuously monitored. Also includes continuous fodine, noble gas and particulate monitors which are in service during waste gns decay tank relensss
and contninment purging operations, ’ '

Greb sampla etations from vhich monthly ges samples (Table 2.3-2) are to be taken. Also, grab samples should be taken snd wessured to deteruine ths
process stream or building ventilation nystem source whenever an unexplained Incroage is indicated by tha plant vent ssnpler-monitore.

—____—_____;_*Ak_\4_4\~\A444\4‘4‘4\4\4\4‘4“"*‘*"‘A"""-*————————————————_;_____;_;ll_;'n”" ~¢hiar thnn unnte decay tank relesses and contafnment purglng operations,
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TABLE 2.3-5 .

GAMMA AND BETA DOSE FACTORS, UNITS 1 AND 2

SALEM, UNITS 1 AND 2

X/0 = 1,2E - 6 sec/m3 @:1270 Meteré, North
: Dose Factors for Vent

Kiv Liv Miv Niv
Total Body Skin Beta Air Gamma Air
Noble Gas (rem/yr) (rem/yr) (rad/yr) (rad/yr)
Radionuclide (Ci/sec) (Ci/sec) . (Ci/sec)  (Ci/sec)
Kr-83m 8.6 E-5 o 0.35 ° 0.043
Kr-85m 0.97 1.8 2.4 1.0
Kr-85 0.012 _ 1.6 . 2.3 0.012
Kr-87 3.0 -2 . 12 3.1
Kr-88 7.4 ' 2.8 3.5 7.8
Kr-89 S 1.3 12 13 1.4
Xe-131m 0.34 0.57 1.3 0.43
Xe-133m 0.26 1.2 1. 0.36
Xe-133 0.31 | 0.37 1.3 0.38
Xe-135m 1.2 0.85 - 0.89 1.3
. Xe-135 1.4 | 2.2 2.9 1.5
Xe-137 0.18 15 | 15 . 0.19
Xe-138 2.9. 5.0 5.7 3.0

2.3-24 Amend 1




. 3.1 non_rap’bcIcar surverLiance P

3.1.1 ABIOTIC

3.1.1.1 cChlorine

Objective

To determine the concentration of free available and total
residual chlorine in the station effluent water in an effort
to maintain an optimum chlorination program for prevention
of heat exchanger fouling while minimizing the

environmental impact on the receiving waters.

Specification

Grab samples shall be taken monthly (weather permitting)
during a chlorination cycle and analyzed for frée available
and combined residual chlorine. The samples shall be taken
at the intake structure (10 ft. below the surface), the
outfall of the discharge (8 £ft. felow the surface), and at a
point outside and downstream of the mixing zone (18 ft. below

the surface).

Reporting Requirement

In the eveﬁt the analysis of the sample taken from the point
outside and downstream of the discharge water mixing zone
indicates that the total residual chlorine at the point
exceeds the ambient total residual chlorine level in the
river by 0.1 mg/liter, a report shall be made in accordance

with Specification 5.6.2.

3.1-1




Bases . .

This monitoring 'program will determine the magnitude
and extent of freé available and total residual chlorine

concentration increases over ambient within and outside

the mixing zone. These parameters vary due to changes

in ch%qrination level, tidal conditions, and the

chlorine demand of the receiving water.

Chlorlne monitoring spec1f1ed in this section should
demonstrate shat reduction in chlorine residual occurs 1n
the mixing zone through dilution and the satisfactiecn: of

chlorine demand in the receiving water.

Finally, this monitoring is of considerable value in
maintaining an optimal chlorination program to prevent
heat exchanger fouling. Chlorine demand in the ambient
water and the concentration of fouling organisms may be
inferred from the gquantity of chlorine required to

produce a given residual at the condenser outlet.
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3.1.1.2 Dissolvec‘ases .

"Objective

To ascertain that the dissolved oxygen level is not

devressed to the extent that it may be harmful to the
‘indigenous population of the receiving waters as a

result of station operation.

Specification

The dissolved oxygen levels shall be monitored once per.
month (weather permitting) utilizing a method which is
acceptable to the EPA. Grab samples shall be taken at
the intake structure (10 £t. below the surface), the out-
fall of the discharge (8 f£t. below the surface), and at a
point outside and downstream of the mixing zone (18 ft.

below the surface).

Reporting Requirement

If dissolved oxygen level is found to be less than 6 mg/1
at the discharge, a comparison study of the intake,
discharge and downstream dissolved oxygen levels shall be
conducted to determine if the oxygen depression has been
caused by station operation. 1If it is so determined, a

report shall be made in accordance with Specification 5.6.2.




o 1\ ®

Monthly analyses of dissolved oxygen will aid in

'Bases

differentiating between normal seasonal fluctuations

and changes due to station operation.

The 6 mg/liter limitation is required by the Water
Quality Certificate issued by the Delaware River Basin
Commission. The EPA recognizes more than one

analytical method; therefore none is specified herein.

3.1.1.3 suspended Solids

Objective

To determine the effect of plant operation on suspended

solids in the receiving waters.

Specification

Suspended solids shall be monitored once per month (weather
permitting). Grab samples shall be taken at the intake
structure (10 ft. below the surface), the outfall of the
discharge (8 ft. below the surface), and at a point outside
and downstream of the mixing zone (18 ft. below the surface).
These samples shall be analyzed for suspended solids by means
of a method acceptable to EPA. Dissolved solids shall not

be monitored.




Specification . ' . |

" Grab samples shall be taken once per month (weather

permitting) and analyzed for the parameters listed in
Table 3.1-1. The samples shall be taken at the intake

structure (10 ft. below the surface), the outfall of the

"discharge (8 ft. below the surface), and at a point

outside and downstream o0f the mixing zone. These samples
shall be analyzed for the parameters listed in
Table 3.1-1 by a method acceptable to EPA.

Reporting Requirement

Reporting levels will be developed after the initial
pPhases of plant operation. Post—-operational data will be
related to preoperational data to yield norms from which

report levels will be established.

Bases

This monitoring program will serve to determine the effect
of station operation on the quality of the receiving

water. An evaluation of the proéram, after six months of
full power operation, will be performed and those parameters
which can be shown to be not significantly affected by

station operation will be eliminated from the monitoring

program subsequent to NRC staff review and approval. This

program 1is in conformance with NPDES requirements.

The utilization of tests prescribed by EPA will insure the
employment of current, state-of-the-art methods and
accuracies.

3.1-5
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* to monthly (weather permitting) (April throug‘
' September) and monthly to quarterly (October
through March) within the study area illustrated

in‘Figure 3.1-1. (See Table 3.1-2 also).

fhese samples shall be examined gquantitatively gor
chlorophyll‘g using the spectrophotometric method of
Lorenzen.(l) The standard error of chlorophyll a
analysis at the 5 ug le:g% is + 0.18 ué for the mean

of two determinations.

_ Generic identification and enumerations shall be
conducted. Distributions exhibited by the dominant

taxa shall be emphasized.

A productivity study shall be performed bimonthly
A(Méy-through September) to gquarterly (October
through April), weather permitting, ~at appropriate
control and thermally affected stations along with
chlorophyll a analysis. (See Table 3.1-2).
Dissolved oxygen concentrations shall be determined.
A dissolved oxygen probe shall be used to determine
dissolved oxygen levels in both light and dark

bottles as well as in control samples.

3.1-10
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‘In the event of a‘probe'malfunction, the azidWPhodification
' (4)
of the Winkler Method shall be used to measure DO levels.

a. Ichthyoplankton

Ichthyoplankton samples shall be collected monthly (weather
permitting) within the study area illustrated in Figure
3.1-1. Surface and near-bottom samples shall be collected
at all Stations. In addition, mid-water samples shall be
collected at offshore stations where depth exceeds 30 ft.
at mean low water (MLW). Replicate samples shall bé taken

at selected stations.
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| o 2
Ponar grab sampler which samples an area'0.0’m to a

depth of approximately 15 cm. Most benthic organisms:
shall be identified to species; For specimens
damagéd in sampling, identification shall be to the
lowest possible taxonomic level. The organisms shall

be counted, dried, and weighed.

£. Blue Crab -

Commercial crabbers shall be censused throughout the
crabbing season (usually May through November) by

means of daily questionnaires which ask data on the
number of pots checks, number of bushels of hard .

crab, and nﬁmber of individual moulting crab taken. The
numbers of soft crab, mating crab, and egg-bearing female
crab obserﬁed in pot catches are also noted.
Additionally data on blue crab shall be collected
monthly by interviewing and accompanying selected
crabbérs during their operations. Crab are also
collected in the course of the fisheries sampling

programs.

g. Fish
Fishes will be samples by seine, trawl, and gill net
within the area illustrated in Figure 3.1-1. Sites shall

be sampled on a biweekly to quarterly schedule (weather

permitting) throughout the year. Appropriate stations
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.and zones shall be sampled during daylight an t night.

Trawl hauls in the river zones shall be of 10-minute

duration, 5 minutes in Sunken Ship Cove and 20 minutes

"in the river channel zones with.a'l6 ft. semi-balloon

otter trawl. 1In the creeks they shali be of 5 minute
duratiqn with a 9 ft. semi-balloon otter trawl. Trawl
hauls shall be made at a uniform speed; traveling with
the tide. Seine.collections shall be made parallel fo

the shore line. Seines may be used in combination and
may include a 1/4 inch mesh, 25 ft. bag seine; a 1/4 inch
mesh, 10 ft; flat seine; a2 1/8 inch mesh, 10 ft. flat
seine; and a 1/2. inch mesh, 225 ft. seine. Fishes shall
be identified and enumerated by specigs and reptesentative

subsamples shall be measured for length.

Gill nets shall be fished in the spring to sample popu-
lations of anadromous fishes. Gill nets of stretched

mesh sizes 5-1/2 inches and 3-1/8 inches shall be drifted

after being set perpendicular to the éurrent. Anadromous

specimens shall be identified to species, sexed, and
. Lot
measured to the neares ,pillimete:Sf

2. Te;restrial Studies

Studies.of the Terrestrial Environment shall include:

1, Seasonal monitoring (June through November,
weather permitting)'of‘nesting by the
diamondback.terrapih on Sunken Ship Cove Beach

and -in regions outside the thermal plume.
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and zones shall be_sa'mpled during d'aylighé -a.‘A'a't night.
Trawl hauls'iﬁ the river zohes shall be of 10—minutel
duration, 5 minutes in Sunken Ship Cove-énd 20 minutes
inithe river channel zones with a 16 ft. semi-balloon
otté: trawl; In the creeks théy shall be of 5 minute
duratibn with a 9 ft. semi-balloon otter trawl. Trawl
hauls shall be made at a uniform speed, traveling with
the tide. Seine collections shall be made parallel to
the shore line. Seines may be used in coﬁbination and -
may include a 1/4 inch mesh, 25 ft. bag seine; a 1/4 inch
mesh, 10 ft. flat seine; a 1/8 inch mesh, 10 ft. flat
seine},and a 1/2 inch mesh, 225 ft.4seine. Fishes shall
be identified and enumerated by species and representative

subsamples shall be measured for length.

Gill nets shall be fished in the spfing to sample popu-
lations of anadromous fishes. Gill nets of stretched
mesh sizes 5-1/2 inches and 3-1/8'inches_shallvbe drifted
after‘being set:perpendicular to the current. Anadromous

specimens shall be identified to species, sexed, and

‘measured to the nearest five millimeters.”

2. Terrestrial Studies

Studies of the Terrestrial EnVirohmenﬁ shall include:.

1. Seasonal monitoriﬁg (June thfough November,
weather'permitting) of nesting by the
diamondback terrapin on Sunken Ship Cove Beach

"and in regions. outside - the thermal plume.
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Tt . 2. A monthly (weather permitting) bird s’vey in ' )
the area of Artificial Island.

3. Monitoring of occurrence and nesting of the

osprey and southern bald eagle within a

general 5-mile radius of the statlon.

3.1-14a .
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T 4 TABLE 3.1-1 ' .

WATER QUALITY ANALYSIS PARAMETERS

Parameter " - ' ' mg/1l as

Residue, Total Nonfilterable (Suspended) -
Residue, Total Volatile -

Calcium, Total (Ca) ' Ca
Magnesium, Total (Mg) Mg
Sodium, Total (Na) Na
Potassium, Total (K) ' K
Iron, total (Fe) Fe
Copper, total (Cu) Cu
Manganese, Total (Mn) : Mn
Zinc, total (Zn) ~ Zn
Chromium, Total (Cr) ’ Cr
Nitrogen, Ammonia (N) N
Kjeldahl Nitrogen (N) . N
Shieside (46}) 56
Silica, Dissolved (SiOz) . Sié2
Nitrogen, Nitrate = N
Specific Conductance (umhos/cm) -
Turbidity (FTU) -
Chemical Oxygen Demand (COD) _ - CODb
Organic .Carbon, Total (TOC) TOC
"Chlorine Demand, 30 seconds C12
Chlorine Demand, 3 minutes ' . Cl2
Chlorine Residual, ambient river, free available cl,
Chlorine Residuazl, ambient river, combined Cl2
Biochemical Oxygen Demand (BOD) ' . BOD
Phenols Phenols
Carbon Dioxide, Free (CO 2) CO2
sulfide, Total (S) S
Dissolved Oxygen (DO) DO
Alkalinity, Phenolphthalein CaCO3
Alkalinity, Methyl Orange CaCO3
pH =

o)

Total Phosphorus (P)
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TABLE 3.1-2

SUMMARY OF AQUATIC, TERRESTRIAL AND AERIAL SAMPLING PROGRAM

Sample
e ———

Agquatic

Phytoplankton

Zooplankton

Benthos_

Blue Crab

Fisheries

'Method

Water bottles and
other gear as
appropriate
Metered filter pump
system fitted to
plankton net

Ponar grab

Trawl haul,
commercial
crabbers

Seines (Estuary
Trawls (Estuary)
Trawls (Creek)

Gill nets (Estuary)

Seines (Creek)

“Ichthyoplankton Metered plankton

net

Terrestrial and Aerial

Diamondback
Terrapin

Birds

Visual
observations

Visual
observations

*In the appropriate season,. weather

Sampling

Frequency *

Biweekly to
quarterly

Monthly

Monthly to
bimonthly

Biweekly to
gquarterly

Biweekly to
monthly
Biweekly  to
monthly
Biweekly to
monthly
Biweekly to
quarterly -
Biweekly to
guarterly

Monthly

Seasonal

Biweekly to
guarterly

permitting

3-1—23

North

Area Sampled
Relative to
Station (Mile 0)

South

to 7.5 mi. to 5.0 mi.

7.5 5.0
4.5 5.0
8.5 9.0
6.5 4.0
8.5 9.0
5.0 2.0
6.5 9.0
5.0 0.0
7.5 5.0
0.0 3.0

- Within 3-5 mile

radius of site




4.0 SPECIAL SURVEILLANCE AND STUDY ACTIV!!LES

4.1 EXPERIMENTAL ENTRAINMENT STUDIES

Objective | |

To estimate the effect of rapid temperature and pressure
changes in the Circulating Water system on ichthyoplankton

and zboplanton.

Specification

Responses to short duration increases in temperature and .
pressure which closely approximate those in the Circulating
Water Systems will be determined for the more common

entrainable organisms in the vicinity of Artificial Island.

The following species of fishes and crustaceans will be
tested (contingent upon their availzbility): white perch,

Morone americana; striped bass, Morone saxatilis; alewife,

Alosz pseudoharengus; blueback herring, Alosa aestivalis;

scud, Gammarus sp.; opossum shrimp, Neomysis americana; sand

shrimp, Crangon septemspinosa; -and grass shrimp, Palaemonetes

ugio. Other species will be tested as they are available
and as scheduling permits. Size range of test organisms
will be between 2 and 50 mm (0.07 and 1.96 inches) total

length.

.Organisms will be considered acclimated to ambient field

conditions at their point of capture and will be held

under similar conditions for at least 48 hours prior to
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‘testing, a period which has been found more trg sufficient
to eliminate specimens,in poor physical condition.
Larval fishes will be hatched ih the laboratory under

conditions similar to those in the spawning areas.

Tests will be conducted in a rigid transparent PVC apparatus
in which the effects of temperature and pressure can be

evaluated independently and concurrently.

~Temperature will be measured with a standardized mercury

o}
thermometer (precision, 0.5 C) within the test chamber and

pressure with a Robertshaw test gauge (precision, 1/2 mm Hg)

connected to the atmosphere in the test chamber.

Other variables monitored will include salinity, pH, and
oxygen céntent. Salinity of the water will be measured with
a salinometer (precision, 0.1 ppt) prior to testing.
Determination of pH will be made with a pBE meter (precision,
0.1 pH unit) before testing. Oxygen content of the water
will be verified with an oxygen meter (precision, 0.1 mg/l)

prior to testing.

Test organisms and water will be collected simultaneously
to. assure a water sample representative of the physical
chemical parameters experienced by the test organism prior

to its collection.

Test organisms will be exposed to various combinations of
test conditions. BAcclimation temperature will vary seasonally

o] o o]
within the range 5 to 30 C (41-86 F). Test salinities will
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- be aoproprlate levels w:.thln the range 0 to 1‘;pt, "pH between

7.0 and 8.0, and oxygen content near air’ saturation. Tem-

perature 1ncreases for test or

o
ganlsms w1ll pe from 7.5 to

15 c (13.5-27 F) above amblent (accllmatlon) Test organisms

will be exposed

Lo pressureé from 69 to 180 cm Hg absolute .‘

(-1.4 to 20.1 psig) in a sequence 51mulat1ng passage through

the consenservcooling'system.

 A general control group w111 be placed in a holding

~ container. A handllng control w111 receive standard

handling in the.

apparatus, but will not "be exposed to

changes in either temperature or pressure. Test organisms

will be exposed
pressure,change
temperature and
will: be made on
after testing a

" period to deter

to one of three exper1menta1 condltlons-

s only, temoerature changes only, or bqth
pressure changes concurrently. Observatioﬁs
the test organisms during and immediately

nd at appropriate intervals’ through a 96-hour

mine immediate and long-— term effects.

These'studies will be conducted for a’periOd of 1 year after

‘ynit 1 becomes

Reporting Requi

-operational.

rements

Results of these studies shall be reported in accordance

with Specification 5.6.1.
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These studies and subsequént data analyses will aid in
determining whether the temperature and pressure
conditions in the Circulating Water system will have a

deleterious effect on entrainable organisms.



4.2.3 TEMPERATURE AND CHEMICAL AVOIDANCE STUDIES -

The avoidance design to be employed in these studies is a
modification of the design employed first by Shelford and
Allee.(l) In this modified design a control and a
replicate are determined simultaneously; The apparatus

is constructed such that, in thermal tests, water of
differing temperatures flows into the opposing ends of a
divided trough and'then drains at the center. 1In

chemical tests, various concentrations of the compound are
substituted for the femperature increase’. Due to the sharp
gradient at the center drain the apparatus is effectively
divided into quadrants. The water temperature (or”chemical
composition) is the same in diagonally opposed quadrants,
but different in those directly opposed. One set of
diagonally opposed quadrants is designated as experimental,
the other set as control. Temperatures in the directly
opposed quadrants are increased in step gradients, with

the experimental quadrants being 3O to SOF_higher than the
control guadrants. In the chemical tests, only the
chemical concentration in the experimental quadrant is
increased. Egual numbers of specimens are placed in

each guadrant. The length of time spent by each specimen
in each respective guadrant is continuously measured over a
5~ to 15-minute test period. This results in a freguency
distribution which is then analyzed by a ratio procedure to

determine the significance of the response to the chemical




P

' concentration or t&erature increase. Tests ‘in at

-

ambient teﬁpe:ature and continue through the step
gradient until a significant avoidance response 1is given
in both subtroughs. Responses to chlorine (both free and
combined states) will be determined. 'Reéponses to other
chemical compounds will be determined as needed or

recommended.

Oxygen and pH will be monitored throughout all tests. The
precision of the oxygen measurements is 0.1 mg/l; that of
PH is 0.1 pH unit. Free and combined chlorine residuals
will be determined by amperometric titration or an
equivalent method. The precision of these measurements is'

0.01 ppm and the limit of
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5.1.2
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" RESPONSIBILITY

The implementation of the surveillance progfams external
to the plant, including sampling, sample~ana1ysis, evalua-
tion of results and the preparation of required reports is

the résponsibility of the Licensing and Environment

. Department in the Engineering_and Construction

Department. This Department is responsible fdr the
assignment -of personnel to the above functions,

for assurance that apprépriate wfitten procedures,

as described in Section 5.5.1,’are utilized in the
surveiilance program activities and.fornassuring the
quality.of surveillance program results, as desgribed

in Section 5.5.3.

The Station Maﬁager or his delegated aiternate is re-
sponsible for operating the plant in compliance with the‘
limiting conditions for operation as specified in the
Environmental Technical Specifications and for the'ih—plant_
monitoring necessary to ensure.sﬁch operation. His re-
spohsibiliﬁy ‘includes assurance that plant activitiés are
conducted in such a manner as to provide continuing pro-
tection to the environment and that personnel performing
such’a;tivitiés use appropriate written~pro¢edures as

described in Section 5.5.
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5.2 Organization

5.2.1

P77 24 20/48

Figure 5.2-1 identifies the corporate relationship
between the Licensing and Environmental Department

and the station Manager and also shows the organization
of the Licensing and Enviromment Department. Figure
6.2.2 of the Radiological Safety Technical Specifications

identifies the Production Department Station Organization.

'The Nuclear Review Board (NRB) and Station Operations

Review Committee (SORC) are shown in Figure 5.2-1.
They are advisory groups to the Vice President -

Production and the station Manager réspectively.
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