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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

December 24, 1984

Docket No. 50-298 

Mr. J. M. Pilant, Technical 
Staff Manager 

Nuclear Power Group 
Nebraska Public Power District 
Post Office Fox 499 
Columbus, Nebraska 68601 

Dear Mr. Pilant:

The Commission has issued the enclosed Amendment No. 89 to Facility 
Operating License No. DPR-46 for the Cooper Nuclear Station. This 
amendment consists of changes to the Technical Specifications in 
response to your application dated March 7, 1984, as supplemented by 
your submittals dated April 10, 1984, July 19, 1984 and November 15, 1984.  

The amendment revises the Technical Specifications to incorporate the 

Radiolooical Effluent Technical Specifications (RETS) for Cooper Nuclear 
Station.  

The staff has reviewed the request in your letter dated November 15, 1984 
that the effective date for implementation of the majority of the RETS 
sections be delayed until July 1, 1986 to permit procurement and testing of 

software which is needed to perform computations as required by the RETS.  

Accordingly, the enclosed license amendment is effective July 1, 1986 
except for Sections 3.21.F and 4.21.F and Tables 3.21.F.1 and 3.21.F.2 and 

associated notes which are to be effective January 1, 1985.  

A copy of our Safety Evaluation related to the RETS is enclosed. This 

Safety Evaluation also includes the results of our review of your "Offsite 
Dose Assessment Manual" (ODAM) submitted by letter dated March 7, 1984 in 
response to our request for an "Offsite Dose Calculation Manual" (ODCM) as 

a reference document for the RETS. Our review of your ODAM indicates that 
the ODAM generally uses documented and approved methods that are consistent 
with the methodology and guidelines in NUREG-0133 with a few minor 
discrepancies. Discrepancies in the ODAM found in our review will be 

transmitted shortly for your resolution prior to the July 1, 1986 
implementation of those RETS sections which reference the ODAM.

Sincerely, 

Ernest D. Sylvester, Project Manager 
Operating Reactors Branch #2 
Division of Licensing

Enclosures and cc: 
See next page
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= "UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

"WASHINGTON, D. C. 20555 

NEBRASKA PUBLIC POWER DISTRICT 

DOCKET NO. 50-298 

COOPER NUCLEAR STATION 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 89 
License No. DPR-46 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment by Nebraska Public Power District 
dated March 7, 1984, as supplemented April 10, 1984, July 19, 
1984, and November 15, 1984,-complies with the standards and 
requirements-of the Atomic Energy Act of 1954, as amended (the 
Act), and the Commission's rules and regulations set forth in 
10 CFR Chapter 1; 

B. The facility will operate in conformity with the application, the 
provisions of the Act, and the rules and regulations of the 
Commission; 

C. There is reasonable assurance (i) that the activities authorized 
by this amendment can be conducted without endangering the health 
and safety of the public, and (ii) that such activities will be 
conducted in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimical to the common 
defense and security or to the health and safety of the public; 
and 

E. The issuance of this amendment is in accordance with 10 CFR Part 
51 of the Commission's regulations and all applicable requirements 
have been satisfied.  

2. Accordingly, the licensee is amended by changes to the Technical Spec
ifications as indicated in the attachment to this license amendment 
and paragraph 2.C(2) of Facility Operating License No. DPR-46 is hereby 
amended to read as follows:
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(2) Technical Specification 

The Technical Specifications contained in Appendices A and B, as 
revised through Amendment No. 89 , are hereby incorporated in the 
license. The licensee shall operate the facility in accordance with 
the Technical Specifications.  

3. This license amendment is effective as of July 1, 1986 except for the 
following sections of the Radiological Effluent Technical Specifications 
which are effective January 1, 1985: 

a. Section 3.21.F, 

b. Section 4.21.F, and 

c. Tables 3.21.F.1 and 3.21.F.2 and associated notes.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Domenic B. Vassallo, Chief 
Operating Reactors Branch #2 
Division of Licensing 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: December 24, 1984



ATTACHMENT TO LICENSE AMENDMENT NO. 89

FACILITY OPERATING LICENSE NO. DPR-46

DOCKET NO. 50-298 

A. On January 1, 1985, revise the Appendix A Technical Specifications by 
adding the pages.noted below: 

Insert 

iii 
216n 
216o 
216p 
216q 
216r 
216s 
216t

B. On July 1, 1986, revise the 
follows.

Remove 

i 
iii 

iv 
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2 
3 
4 
5 
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48 
63 

78 
81 
87 
90 
216n through 216t 

225a 
226 
231

Appendix A Technical Specifications as

Insert 

i 
iii 
iv 
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48 
63 
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78 
81 
87 
90 
216n through 216z 
216al thorugh 216a29 
225a 
226 
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231a 
231b
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Remove Insert 

- 231c 
235 235 
- 235a 

235b 
. 235c 

C. On July 1, 1986, delete Appendix B in its entirety.
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LIMIINGC0NfITI~ FO OP~ATIN ISU3RVEILLANCE REOUIRME~iNTS

3.21 ENVIRONMENTAL/RADIOLOGICAL EFFLUENTS 

Items A through E to be issued 
July 1, 1986 

F. Monitoring ?rozram 

Applicability: At all times.  

Snecification: 

1. As a minimum the radiological envi
ronmental monitoring program shall 
be conducted as specified in Table 
3.21.F.1. Analytical technicues 
used shall be such that the detec
tion capabilities in Table 3.21.F.2 
are achieved.  

2. in the event the radiological en
vironmental monitoring program is 
not conducted as specified in 
Table 3.21.F.1, prepare and submit 
to the Commission in the Annual 
Operating Report the reasons for 
not conducting the program in ac
dordance with Table 3.21.r.1 and 
the plans for preventing a recur
rence.  

3. To be issued on July 1, 1986 

Amendment No. 89

4.21 ENVIRONMENTAL/RADIOLOGICAL EFFLUENTS

Items A through E to be issued 
July 1, 1986 

Monitorine ?rozram 

1. Radiological environmental samples 
shall be collected and analyzed 
as specified in Table 3.21.F.1.  

2. A land use census shall be con
ducted annually and shall iden
tify the location of the nearest 
garden that is &reater-than 500 
sauare feet in area and that 
vyelds edible leafy vegetables, 
the location of the nearest milk 
animal, and the location of the 
nearest resident in each of the 
16 meteorological sectors within 
three miles of the Station. The 
land use census shail be conduc
ted at least once per 12 months.  

3. The results of sample analvses 
performed shall be summarized 
in the Annual Radiological 
Environmental Report.  

4. The results of the land use cen
sus shall be included in the 
Annual Radiological Environmental 
Report.

C..
4 I1 n

LIMITING CONDITION FOR OPERATION



LIMITING CONDITION FOR OPERA'TION ST1RVE.TTTAvrr Pn"Tir~rVT

3.21.F (Cont'd) 

Station, the Special Report is not 
required; instead the sample(s) 
result(s) shall be reported and 
explained in the Annual Radiologi
cal Environmental Report.  

4. When environmental sampling medium 
is not available from a sampling 
location designated in Table 
3.21.F.1, the cause and the loca
tion where replacement samples 
were obtained shall be reported 
in the Annual Radiological Envi
ronmental Report.  

5. To be issued on July 1, 1986.  

6. A change in Table 3.21.F.1 shall 
be described in the Annual 
Radiological Envirnnmental Report.  

7. The provisions of Definition J are 
not applicable.  

Amendment No. 89

4.21 (Cont'd)

216o



( 
TABLE 3.21.F.I 

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway Number of Sampling and Type and Frequency 

and/or Sample Sample Stations Collection Frequency of Analysis

CD 

00 

ko a. Radloiodine 
and Partic
ulate

2. Direct Radi
ation 

3. Waterborne 

a. River Water

At least 5 locations

At least 32 locations

At least 2 locations

b. Ground Water At least 2 locations

c. Sediment 
from Shore
line

At least I location

Continuous operation of sampler with 
sample collection as required by dust 
loading but at least once per 7 days.

Thermoluminescent Dosimeters (TLD) c 

exchange and read-out at least once 

per 92 days.  

Collect a one (1) gallon grab sample 
at least once per 31 days.  

Collect a one (1) gallon grab sample 

at least once per 92 days.  

Two (2) times a year, once in the 

spring and once itt the fall.

Radioldine canister: Ana
lyze at least once per 7 days 
for 1-131.  

Particulate sample: Analyze 
for gross beta radioactivity 
> 24 hours following filter 
changg. Perform gamma iso
topic analysis on each sample 
in which gross beta activity 
is >10 times the yearly mean 
of control samgles. Perform 
gamma isotopic analysis on 
composite (by location) sam
ple at least once per 92 days.  

Gamma dose: At least once per 
92 days.

Gamma isotopicb analysis of 
each sample. Composite grab 
sample for tritium analysis at 
least once per 92 days.  

Gamma isotopicb and tritium 
analysis of each sample.  

Gamma isotopicb analysis of 
each sample.

1. Airborne

Ch"

/ \



TrABLE 3.21.F.I (CONTINUED) 
RADIOLOOICAL ENVIRONMENTaJ. MONITORING PROGRAM 

Exposure Pathway Number of Sampling and Type and Frequency 

and/or Sample Sample Stations Collection Frequency of Analysis

4. Ingestion

a. Milk 
(Nearest 
Producer) 

b. Milk 
(Other 
Producers)

c. Fish

At least one location 

At least 2 locations 

At least 2 locations

At least once 0 er 15 days during Peak 
Pasture Period ; at least once per 

31 days at other times.  

At least once per 92 days.  

Two times per year (once in the 
summer and once in the fall).  
Attempt to include the following:

Gai~nna isotopic and 1-131 
analysis of each sample.  

Camina isotopic1 and 1-131 
analysis of each sample.  

Gamma isotopicb analysis on 
edible portions.

1. Bottom feeding species 
2. Middle-Top feeding species

d. Food 
Products

Samples of three dif
ferent kinds of broad 
leaf vegetation grown 
nearest each of two 
different offsite 
locations of highest 
predicted annual 
average ground-level 
D/Q if milk sampling 
is not performed.  

One sample of each of 
the similar broad leaf 
vegetation grown 15-30 
km distant in the least 
prevalent wind direction 
If milk sampling it not 
performed.

Monthly when available.

Monthly when available.

Gaijuna isotopicb and 1-131 
analysis.

Gamma isotopicb and 1-131 
analysis.

CD 

CD 
C-..  

0

N) 

0Oi

(1

(



NOTES FOR TABLE 3.21.F.1

a. DELETED 

b. Ge(Li) gamma isotopic analysis refers to high resolution Ge(Li) gama spectrum 
analysis as follows: the sample is scanned for gamma-ray activity. If no 

activity is found for a selected nuclide, the detection sensitivity for that 
nuclide will be calculated using the counting time, detector efficiency, gamma 
energy, geometry, and detector background appropriate to the particular sample 
in question. The following nineteen (19) nuclides shall be analyzed for routinely: 

Be-7 Ru-103 Ce-144 
K-40 Ru-106 Ra-226 

Mn-54 1-131 Th-228 
Fe-59 Cs-134 
Co-58 Cs-137 
Co-60 BaLa-140 
Zn-65 Ce-141 
Zr-95 
Nb-95 

Any radionuclide detected, i.e., having a measured concentration greater than the 

LLD, whether or not it is one of the 19 nuclides listed above, shall be regarded 
as present in the sample.  

c. Thermoluminescent Dosimeters (TLD) is a single phosphore. Two or more phosphores 

in one package are considered to be two or more dosimeters.  

d. Peak Pasture Period is June I through September 30 of each year.  

216r Amendment No. 89
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TABLE 3. ZI . F. 2 

DETECTION CAPABILHITIE S FOR ENVIRONMENTAl. SAMPLE ANAILYSIS
CD 

CL 

C+ 
•0

gross beta 4

2000

15 

30 

15 

30

30 

15 

9 b 

15 

18 

60

I x 1O2

(

130 

260 

130 

260

7x 10 

5 x 10-
2 

6 x 10-

130 

150

1 

15 

18

60 

60 

80

150 

180

60 

151.5

Note: This list does 
measurable and

not mean that only these nuclides are to be detected and reported. Other peaks which are 

identifiable, together with the above nuclides, shall also be identified and reported.

Lower Limit of Detection (LILD)a 

Airborne Particulate 
Water or Gas Fish Milk Food Products Sediment 

Anaysis (pCi/l) (pCi/m3) (pCi/kg, wet) (pCi/1) (pCi/kg, wet) (pCi/kg, dry)

3
11

59Fe 

58,60Co 

6 5 Zn

N) 9 5
Zr

95 Nb 

1311 

134Cs 

137Cs 

140BIa



NOTES FOR TABLE 3.21.F.2

a. The LLD is the "a priori" smallest concentration of radioactive material in a 
sample that will be detected with 95% probability (5% probability of falsely 
concluding that a blank observation represents a "real" signal).  

For a particular measurement system (which may include radio-chemical separation): 

LLD= 4.66 Sb 

E . V . 2.22 . Y . exp(-XAt) 

Where 

LLD is the "a priori" lower limit of detection as defined above (as pCi per 
unit mass or volume) 

Sb is the standard deviation of the background counting rate or of the 

counting rate of a blank sample as appropriate (as counts per minute) 

E is the counting efficiency (as counts per transformation) 

V is the sample size (in units of mass or volume) 

2.22 is the number of transformation per minute per picocurie 

Y is the fractional radiochemical yield (when applicable) 

A is the radioactive decay constant for the particular radionuclide 

At is the elapsed time between sample collection (or midpoint of the sample 
collection period) and time of counting 

The value of S used in the calculation of the LLD for a detection system shall 

be based on the actual observed variance of the background counting rate or of 

the counting rate of the blank samples (as appropriate) rather than on an unver

ified theoretically predicted variance. In calculating the LLD for a radionu

clide determined by gamma-ray spectrometry, the background shall include the 
typical contributions of other radio-nuclides normally present in the samples 
(e.g., potassium-40 in milk samples).  

Analyses shall be performed in such a manner that the stated LLD's will be 

achieved under routine conditions.. Occasionally background fluctuations, 
unavoidably small sample sizes, the presence of interfering nuclides, or other 

uncontrollable circumstances may render these LLD's unachievable. In such 

cases, the contributing factors will be identified and described in the Annual 

Radiological Environmental Operating Report.  

b. LLD for drinking water.  

Amendment No. 89 

216t
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1.0 DEFINITIONS 

The succeeding frequently used terms are explicitly defined so that a uniform 
interpretation of the specifications may be achieved.  

A. Thermal Parameters 

1. Critical Power Ratio (CPR) - The critical power ratio is the ratio of 
that assembly power which 'causes some point in the assembly to 
experience transition boiling to the assembly power at the reactor 
condition of interest as calculated by application of the GEXL 
correlation. (Reference NEDO-10958) 

2. Maximum Fraction of Limiting Power Density - The Maximum Fraction 
of Limiting Power Density (MFLPD) is the highest value existing 
in the core of the Fraction of Limiting Power Density (FLPD).  

3. Minimum Critical Power Ratio (MCPR) - The minimum critical power 

ratio corresponding to the most limiting fuel assembly in the core.  

4. Fraction of Limiting Power Density - The ratio of the linear heat 
generation rate (LHGR) existing at a given location to the design 
LHGR for that bundle type. Design LHGR's are 18.5 KW/ft for 
7x7 bundles and 13.4 KW/ft for 8x8 bundles.  

5. Transition Boiling - Transition boiling means the boiling regime 
between nucleate and film boiling. Transition boiling is the 
regime in which both nucleate and film boiling occur intermittently 
with neither type being completely stable.  

B. Alteration of the Reactor Core - The act of moving any component in the 

region above the core support plate, below the upper grid and within the 
shroud. Normal control rod movement with the control rod drive hydraulic 
system is not defined as a core alteration. Normal movement of in-core 
instrumentation is not defined as a core alteration.  

C. Cold Condition - Reactor coolant temperature equal to or less than 2120F.  

D. Design Power - Design power means a steady-state power level of 2486 thermal 
megawatts. This is 104.4% of Rated Power (105% of rated steam flow) and the 
power to which the safety analysis applies.  

E. Engineered Safeguard - An engineered safeguard is a safety system the actions 
of which are essential to a safety action required to maintain the consequences 
of postulated accidents within acceptable limits.  

E.A Dose Equivalent 1-131 - The DOSE EQUIVALENT 1-131 shall be that concentration 
of 1-131 (microcurie/gram) which alone would produce the same thyroid dose if 
inhaled by an adult as the quantity and isotopic mixture of 1-131, 1-132, 1-133 

1-134, and 1-135 actually present. The dose equivalent 1-131 concentration is 

calculated by: equiv. 1-131 = (1-131) + 0.0096 (1-132) + 0.18 (1-133) + 
0.0025 (1-134) + 0.037 (1-135).  

E.B Exhaust Ventilation Treatment System - An EXHAUST VENTILATION TREATMENT SYSTEM 
(EVTS) is a system intended to remove radioiodine or radioactive material in 

particulate form from gaseous effluent by passing exhaust ventilation air 
through charcoal absorbers and/or HEPA filters before exhausting the air to 

the environment. An EVTS is not intended to affect noble gas in gaseouS 

effluent. Engineered Safety Feature (ESF) gaseous treatment systems are not 

considered to be EVTS. The Standby Gas Treatment System is an ESF and not an 

EVTS. EVTS are specifically identified in ODAM Figure 3-1.  

Amendment Nos. 46, 80, 89 
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F. Functional Test - A-functional test is the manual operation or initiation of 
a system, subsySte-fr-h-cdmponent to verify-th1at-it-fuf-ctions withllh-iefg 
tolerances (e.g. the manual start of a core spray pump to verify that it 
runs and that it pumps the required volume of water).  

F.A Gaseous Radwaste Treatment System - A GASEOUS RADWASTE TREATMENT SYSTEM is any 
system designed and installed to reduce radioactive gaseous effluents by col
lecting primary coolant system offgases from the primary system and providing 
for delay or holdup for the purpose of reducing the total radioactivity prior 
to release to the environment.  

G. Hot Standby Condition - Hot standby condition means operation with coolant 
temperature greater than 212'F, system pressure less than 1000 psig, and the 
mode switch in "Startup/Hot Standby".  

H. Immediate - Immediate means that the required action will be initiated as 
soon as practicable considering the safe operation of the unit and the 
importance of the required action.  

I. Instrumentation 

1. Instrument Functional Test - Analog instrument functional test means the 
injection of a simulated signal into the instrument as close to the sen
sor as practical to verify the proper instrument channel response, alarm 
and/or initiating action. Bistable channels - the injection of a simu
lated signal into the sensor to verify OPERABILITY including alarm and/ 
or trip functions.  

2. Instrument Calibration - An instrument calibration means the adjustment, 
as necessary, of an instrument signal output so that it corresponds, within 
acceptable range, and accuracy, to a known value(s) of the parameter which 
the instrument monitors. Calibration shall encompass the entire instru
ment including sensor, alarm/or trip functions and shall include the func
tional test. The calibration may be performed by any series of sequential, 
overlapping or total channel steps such that the entire channel is cali
brated.  

3. Instrument Channel - An instrument channel means an arrangement of a sen
sor and auxiliary equipment required to generate and transmit a signal 
related to the plant parameter monitored by that instrument channel.  

4. Instrument Check - An instrument check is the qualitative determination 
of acceptable operability by observation of instrument behavior during 
operation. This determination shall include, where possible, comparison 
of the instrument with other independent instruments measuring the 
same variable.  

5. Logic System Functional Test - A logic system functional test means a 
test of relays and contacts of a logic circuit from sensor to activated 
device to ensure components are operable per design intent. Where 
practicable, action will go to completion; i.e., pumps will be started 
and valves operated.  

6. Protective Action - An action initiated by the protection system when a 
limiting safety system setting is reached. A protective action can 
be at a channel or system level.  

7. Protective Function - A system protective action which results from 
the protective action of the channels monitoring a particular plant 
condition.  

Amendment No. 89



8. Simulated Automatic Actuation - Simulated..automatic. actuation-_means 
applying a simulated signal to the sensor to actuate the circuit in 
question

8.A Source Check - A SOURCE CHECK shall be the qualitative assessment of chan
nel response when the channel sensor is exposed to a source of radioactivity.  

9. Trip System - A trip system means an arrangement of instrument channel 
trip signals and auxiliary equipment required to initiate action to 
accomplish a protective function. A trip system may require one or 
more instrument channel trip signals related to one or more plant 
parameters in order to initiate trip system action. Initiation of 
protective action may require the tripping of a single trip system 
or the coincident tripping of two trip systems.  

J. Limiting Conditions for Operation (LCO) - The limiting conditions for 
operation specify the minimum acceptable levels of system performance 
necessary to assure safe startup and operation of the facility. When 
these conditions are met, the plant can be operated safely and abnormal 
situations can be safely controlled.  

Limiting Conditions for Operation (LCO) shall be applicable 
during the operational conditions specified for each specifi
cation.  

Adherence to the requirements of the LCO within.the specified 
time interval shall constitute compliance with the specification.  
In the event the LCO is restored prior to expiration of the 
specified time interval, completion of the LCO action is not 
required.  

In the event an LCO cannot be satisfied because of circumstances 
in excess of those addressed in the specification, the facility 
shall be placed in HOT SHUTDOWN within 6 hours and in COLD SHUTDOWN 
within the following 30 hours unless corrective measures are 
completed that permit operation under the LCO for the specified 
time interval as measured from initial discovery. Exception to 
these requirements shall be stated in the individual specifications.  

Entry into an operational condition shall not be made unless 
the conditions of the LCO are met without reliance on the actions 
specified in the LCO unless otherwise excepted. This provision 
shall not prevent passage through operational conditions required 
to comply with the specified actions of an LCO.  

When a system, subsystem, train, component or device is determined to be inoperable 
solely because its emergency power source is inoperable, or solely because its 
normal power source is inoperable, it may be considered OPERABLE for the purpose of 
satisfying the requirements of its applicable Limiting Condition for Operation, 
provided: (1) its corresponding normal or emergency power source is OPERABLE; and 
(2) all of its redundant system(s), subsystem(s), train(s), component(s) and 
device(s) are OPERABLE, or likewise satisfy the requirements of this specification.  
Unless both conditions (1) and (2) are satisfied, the unit shall be placed in at 
least HOT SHUTDOWN within 6 hours, and in at least COLD SHUTDOWN within the 
following 30 hours. This specification is not applicable in the cold condition or 
the refueling mode.  

Limiting Safety System Setting (LSSS) - The limiting safety system settings 
are settings on instrumentation which initiate the automatic protective 
action at a level such that the safety limits will not be exceeded. The 
region between the safety limit and these settings represent a margin with 
normal operation lying below these settings. The margin has been established 
so that with proper operation of the instrumentation the safety limits 
will never be exceeded.  

Amendment 26, 89 -3
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L. Mode - The reactor mode is established by the mode selector-switch. The 
modes irfclude fue l--rtn-F--shutdown and startup/hot-standby which are 
defined as follows: 

1. Refuel Mode - The reactor is in the refuel mode when the mode switch 
is in the REFUEL position. When the mode switch is in the REFUEL 
position, the refueling interlocks are in service.  

2. Run Mode - In this mode the reactor system pressure is at or above 
825 psig and the reactor protection system is energized with APRM 
protection (excluding the 15% high flux trip) and RBM interlocks 
in service.  

3. Shutdown Mode - The reactor is in the shutdown mode when the mode switch 
is in the SHUTDOWN position.  

4. Startup/Hot Standby - In this mode the reactor protection scram trips 
initiated by the main steam line isolation valve closure are bypassed, 
the low pressure main steam line isolation valve closure trip is 
bypassed, the reactor protection system is energized with APRM (15% 
SCRAM) and IRM neutron monitoring system trips and control rod 

withdrawal interlocks in service.  

L.A Normal Ventilation - Normal ventilation is the controlled process of discharging 

and replacing air from/to a confinement to maintain temperature, humidity, or 

other conditions necessary for personnel safety and entry. The contents of 

the atmosphere being discharged from the confinement will have been established 
prior to establishing normal ventilation following a purging/venting operation.  

L.B Offsite Dose Assessment Manual (ODAM) - An OFFSITE DOSE ASSESSMENT MANUAL (ODAM) 

shall be a manual containing the methodology and parameters to be used in the 
calculation of offsite doses due to radioactive gaseous and liquid effluents, 
calculation of gaseous and liquid effluent monitoring instrumentation alarm/trip 
setpoints, and describes the Environmental Radiation Monitoring Program.  

M. Operable - Operability - Operating 

1. Operable - Operability - A system, subsystem, train, component or device 

shall be OPERABLE or have OPERABILITY when it is capable of performing its 

specified functions(s). Implicit in this definition shall be the assumption 
that all necessary attendant instrumentation, controls, normal and emergency 
electrical power sources (except as specified in Section 1.O.J and 3.9), 

cooling or seal water, lubrication or other auxiliary equipment that are 

required for the system, subsystem, train, component or device to perform 
its functions(s) are also capable of performing their related support 
functions(s).  

2. Operating - Operating means a system, subsystem, train, component, or device 

is performing its intended function in its required manner.  

N. Deleted 

0. Operating Cycle - Interval between the end of one refueling outage and the end of 

the next subsequent refueling outage.  

P. Primary Containment Integrity - Primary containment integrity means 

that the drywell and pressure suppression chamber are intact and all of 

the following conditions are satisfied: 

1. All manual containment isolation valves on lines connected to the 
reactor coolant system or containment, and which are not required to 
be open during accident conditions, are closed.  

2. At least one door in each airlock is closed and sealed.  

6-4-8 Aen ment Nos. 68• 80, 88, 89 ,/•i,-: 
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3. All automatic containment isolation valves are operable or de-activated 
- in the isolated-position'...-.-...........  

4. All blind flanges and manways are closed.  

P.A Purge - Purging - Purge or Purging is the controlled process of discharging air 
or gas from a confinement to establish temperature, pressure, humidity, concentra
tion or other operating condition, in such a manner that replacement air or gas 
is required to purify the confinement.  

P.B Process Control Program - The Process Control Program outlines the solidification 

of radioactive waste from liquid systems. It does not substitute for station 
operating procedures, but provides a general description of equipment, controls, 
and practices to be considered during waste solidification to assure solid wastes.  

Q. Rated Power - Rated power refers to operation at a reactor power of 2381 
megawatts thermal. This is also termed 100% power and is the maximum power 
level authorized by the operating license. Rated steam flow, rated coolant 
flow, rated neutron flux, and rated nuclear system pressure refer to the 
values of these parameters when the reactor is at rated power. Design 
power, the power to which the safety analysis applies, is 104.4% of rated 
power (105% of rated steam flow), which corresponds to 2486 megawatts thermal.  

R. Reactor Power Operation - Reactor power operation is any operation with the 
mode switch in the "Startup/Hot Standby" or "Run" position with the reactor 
critical and above 1% rated power.  

S. Reactor Vessel Pressure - Unless otherwise indicated, reactor vessel 
pressures listed in the Technical Specifications are those measured by 

the reactor vessel steam space detectors.  

T. Refueling Outage - Refueling outage is the period of time between the 
shutdown of the unit prior to a refueling and the startup of the plant 
after that refueling.  

U. Safety Limits - The safety limits are limits within which the reasonable 
maintenance of the fuel cladding integrity and the reactor coolant system 
integrity are assured. Violation of such a limit is cause for unit shut
down and review by the Nuclear Regulatory Commission before resumption of 
unit operation. Operation beyond such a limit may not in itself result 
in serious consequences but it indicates an operational deficiency subject 
to regulatory review.  

V. Secondary Containment Integrity - Secondary containment integrity means 
that the reactor building is intact and the following conditions are met: 

1. At least one door in each access opening is closed.  

2. The standby gas treatment system is operable.  

3. All automatic ventilation system isolation valves are operable or 
secured in the isolated position.  

W. Shutdown - The reactor is in a shutdown condition when the mode switch 
is in the "Shutdown" or "Refuel" position.  

1. Hot Shutdown means conditions as above with reactor coolant 
temperature greater than 212'F.  

2. Cold Shutdown means conditions as above with reactor coolant 
temperature equal to or less than 212'F and the reactor vessel vented.  
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W.A Solidification - SOLIDIFICATION shall be the conversion of radioactive wastes 
from liquid sysems to a so6lid lwHichfris sui 
achievable with definite volume and shape, bounded by a stable surface of 
distinct outline on all sides (free-standing).  

X. Spiral Reload - Pertains to the spiral reloading of the core with fuel, 
at least 50% of which has previously accumulated a minimum exposure of 
1000 MWD/T.  

Y. Surveillance Frequency - Surveillance requirements shall be applicable 
during the operational conditions associated with individual LCO's 
unless otherwise stated in an individual Surveillance Requirement.  

Each Surveillance Requirement shall be performed within the specified 
time interval with: 

a. A maximum allowable extension not to exceed 25% of the surveillance 
interval.  

b. A total maximum combined interval time for any 3 consecutive 
surveillance intervals not to exceed 3.25 times the specified interval.  

Performance of a Surveillance Requirement within the specified time 
interval shall constitute compliance with operability requirements for an 
LCO unless otherwise required by the specification.  

Z. Surveillance Interval - The surveillance interval is the calendar time 
between surveillance tests, checks, calibrations and examinations to be 
performed upon an instrument or component when it is required to be 
operable. These tests may be waived when the instrument, component or 

* system is not required to be operable, but the instrument, component or 
system shall be tested prior to being declared operable or as practicable 
following its return to service.  

Z.A Venting - Venting is the controlled process of discharging air or gas from a 
confinement to establish temperature, pressure, humidity, concentration or other 
operating condition, in such a manner that replacement air or gas is not pro
vided or required during venting. Vent, used in system names, does not imply a 
venting process.  

Z.B Offsite - Offsite means outside of the exclusion area as defined in 10CFR 
Part 100.3. The exclusion area boundary around Cooper Station is defined in 
Figure 1.1 and may also be referred to as the Site Boundary.  

Z.C Member of the Public - A Member of the Public is a person who is not 
occupationally associated with NPPD and who does not normally frequent the Cooper 
Station. The category does not include contractors, contractor employees, 
vendors, or persons who enter the site to make deliveries, to service equipment, 
or work on the site.  

Amendment Nos. 26, 61, 89 
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3.1 BASES (Cont.d) 

ence paragraph VII.5.7 FSAR). Thus 
the IRM System is not required in 
the "Run" mode. The APRM's cover 
only the power range. The IRM's 
and APRM's provide adequate coverage 
in the startup and intermediate range.  

The requirement to have the scram 
functions indicated in Table 3.1.1 
operable in the Refuel mode assures 
that shifting to the Refuel mode 
during reactor power operation does 
not diminish the protection provided 
by the reactor protection system.  

Turbine stop valve scram occurs at 
10% of valve closure. Below 30% of 
the rated turbine first stage 
pressure, the scram signal due to 
the turbine stop valve closure may 
be bypassed because the flux and 
pressure scrams are adequate to 
protect the reactor. The actual 
scram bypass setpoint, however, 
is implemented at <25% of rated 
turbine first stage pressure (or 
179 psig) to compensate for 
possible turbine trips during 
bypass valve testing. During 
bypass valve testing, the first 
stage pressure is reduced due to 
flow through the bypass valves 
while reactor power is unchanged.  

Turbine control valves fast closure 
initiates a scram based on pressure 
switches sensing Electro-Hydraulic 
Control (EHC) system oil pressure.  
The switches are located on the 
Control Valve Emergency Trip oil 
header, and detects the loss of 
oil to hold the valves open.  

This scram signal is also bypassed 
when turbine first stage pressure 
is less than 179 psig.

The requirements that the IRM's be in
serted in the core when the APRM's read 
2.5 indicated on the scale in the 
Startup and Refuel modes assures that

SURVEILLANCE REQUIREMENTS

4.1 BASES (Cont.d) 

full scale flow signal will be sent 
to half of the APRM's resulting in 
a rod block condition. Thus, if the 
calibration were performed during 
operation, flux shaping would not 
be possible. Based on experience 
at other generating stations, drift 
of instruments, such as those in 
the Flow Biasing Network, is not 
significant.  

Group (C) devices are active only dur
ing a given portion of the operational 

cycle. For example, the IRM is active 
during startup and inactive during 
full-power operation. Thus, the only 
test that is meaningful is the one 
performed just prior to shutdown or 

startup; i.e., the tests that are 
performed just prior to use of the 
instrument.  

Calibration frequency of the instru
ment channel is divided into two 
groups. These are as follows: 

1. Passive type indicating devices 
that can be compared with like 
units on a continuous basis.  

2. Vacuum tube or semi-conductor 
devices and detectors that 
drift or lose sensitivity.  

Experience with passive type instru
ments in generating stations and sub
stations indicates that the specified 
calibrations are adequate. For those 
devices which employ amplifiers, etc., 
drift specifications call for drift 
to be less that 0.4%/month; i.e., in 
the period of a month a maximum drift 
of 0.4% could occur, thus providing 
for adequate margin.

Amendment Nos. 73, 89
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LIMITING CONDITION FOR OPERATION

3.2 (cont'd.) 

D. Radiation Monitoring Systems 
Isolation & Initiation Functions 

1. Steam Jet Air Ejector Off-Gas System 

a. Operability of the Steam Jet 
Air Ejector Off-Gas System 
monitor is defined in Table 
3.21.A.2.  

b. The time delay setting for 
closure of the steam jet air 
ejector isolation valves shall 
not exceed 15 minutes.  

c. Other limiting conditions for 
operation are given on Table 
3.2.D and Specifications 
3.21.A.2 and 3.21.C.6.  

2. Reactor Building Isolation and 
Standby Gas Treatment Initiation

The limiting conditions 
tion are given on Table 
Specification 3.21.A.2.

for opera
3.2.D and

3. Liquid Radwaste Discharge 
Isolation

The limiting conditions 
tion are given on Table 

I Specification 3.21.B.

for opera
3.2.D and

4. Main Control Room Ventilation 
Isolation 

The limiting conditions for opera
tion are given on Table 3.2.D and 

the Section entitled "Additional 
Safety Related Plant Capabilities."

4.2 (cont'd.)

D. Radiation Monitoring Systems 
Isolation & Initiation Functions

1. Steam Jet"Aiff-jector Off-Gas System 

Instrumentation surveillance require

ments are given on Table 4.2.D.  

2. Reactor Building Isolation and 
Standby Gas Treatment Initiation 

Instrumentation surveillance require
ments are given on Table 4.2.D.  

3. Liquid Radwaste Discharge Isolation 

Instrumentation surveillance re
quirements are given on Table 
4.2.D.  

4. Main Control Room Ventilation 
Isolation 

The instrument surveillance require
ments are given on Table 4.2.D.

Amendment Nos. 36, 80, 89 - 48-
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COOPER NUCLEAR STATION 
TABLE 3.2.D 

RADIATION MONITORING SYSTEMS THAT INITIATE AND/OR ISOLATE SYSTEMS

Number of Sensor 

Instrument Setting Channels Provided Action 

System I. D. No. Limit by Design (1)

Steam Jet Air Ejector Off-Gas 
System 

Reactor Building Isolation 
and Standby Gas Treatment 
Initiation 

Liquid Radwaste Discharge 
Isolation 

Main Control Room Ventilation 
Isolation 

Mechanical Vacuum Pump Isolation (4)

RMP-RM-150 A & B 

RMP-RM-452 A & B 

RMP-RM- 1 

(RMV-RM- 1) 

RMP-RM-251 A-D

(3)

< 100 mr/hr 

(2) 

4x1O3 CPM 

3 times normal full power 
background. Alarm at 
1.5 times normal full 
power background

A I2 

2 B

C I1 

I
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NOTES FOR TABLE 3.2.D

1. Action required when component operability is not assured.  

A. (1) If radiation level exceeds 1.0 ci/sec (prior to 30 min. delay line) 
for a period greater than 15 consecutive minutes, the.off-,gas iso
lation valve shall close and reactor shutdown'shall`be6-iniiated 
immediately and the reactor placed in a cold shutdown condition 
within 24 hours.

A. (2) Refer to Specification 3.21.A.2.

B. Cease refueling operations, isolate secondary containment and start 
SBGT.  

C. During release of radioactive wastes, the effluent control monitor 
shall be set to alarm and automatically close the waste discharge 
valve prior to exceeding the limits of Specification 3.21.B.1.  

D. Refer to Section entitled "Additional Safety Related Plant Capa
bilities".  

E. Refer to Section 3.2.d.5 and the requirements for Primary Contain
ment Isolation on high main steam line radiation. Table 3.2.A.  

2. Trip settings to correspond to Specification 3.21.B.I.  

3. Trip settings to correspond to Specification 3.21.C.6.a.  

4. Minimum number of channels operable shall be one during mechanical vacuum pump 
operation.

Amendment No. 89 
ftýP YUly-,-0 O- 0 - 9

-63a-

I

,o XXZ :•,



COOPER NUCLEAR STATION 
TABLE 4.2.D 

MINIMUM TEST AND CALIBRATION FREQUENCIES FOR RADIATION MONITORING SYSTEMS

System 

Instrument Channels 

Steam Jet Air Ejector Off-Gas System 

Reactor Building Isolation and 
Standby Gas Treatment Initiation 

Liquid Radwaste Discharge Isolation 

Main Control Room Ventilation 
Isolation 

Mechanical Vacuum Pump Isolation 

Logic Systems 

SJAE Off-Gas Isolation 

Standby Gas Treatment Initiation 

Reactor Building Isolation 

Liquid Radwaste Disch. Isolation 

Main Control Room Vent Isolation 

Mechanical Vacuum Pump Isolation

Instrument Instrument 

I.D. No. Functional Test Freq. Calibration Freq. Check

RMP-RM-150 A & B 

RMP-RM-452 A & B

RMP-RM- I 

RMV-RM- I

(12) 

(12)

(11) 

Once/Month (1)

RMP-RM-251, A-D

(12) 

(12)

(11) 

Once/3 Months 

See Tables 
4.1.1 & 4.1.2

Once/Year 

Once/6 Months 

Once/6 Months 

Once/6 Months 

Once/6 Months 

Once/Operating 
Cycle

(12) 

(12)

(11) 1 

Once/Day
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-- NTES-FOR TABLES 4.27.A--THROUGH -47'2.F. .

1. Initially once every month until exposure (M as defined on Figure 4.1.1) is 
2.0 X 10-; thereafter, according to Figure 4.1.1 (after NRC approval). The 
compilation of instrument failure rate data may include data obtained 
from other boiling water reactors for which the same design instrument 
operates in an environment similar to that of CNS.  

2. Functional tests shall be performed before each startup with a required 
frequency not to exceed once per week.  

3. This instrumentation is excepted from the functional test definition. The 
functional test will consist of applying simulated inputs. Local alarm 
lights representing upscale and downscale trips will be verified but no 
rod block will be produced at this time. The inoperative trip will be 
initiated to produce a rod block (SRM and IRM inoperative also bypassed with 
the mode switch in RUN). The functions that cannot be verified to produce a 
rod block directly will be verified during the operating cycle.  

4. Simulated automatic actuation shall be performed once each operating cycle.  
Where possible, all logic system functional tests will be performed using 
the test jacks.  

5. Reactor low water level, high drywell pressure and high radiation main steam 
line tunnel are not included on Table 4.2.A since they are tested on Table 
4.1.2.  

6. The logic system functional tests shall include an actuation of time delay 
relays and timers necessary for proper functioning of the trip systems.  

7. These units are tested as part of the Core Spray System tests.  

8. The flow bias comparator will be tested by putting one flow unit in "Test" 
(producing a rod block) and adjusting the test input to obtain comparator 

rod block. The flow bias upscale will be verified by observing a local 

upscale trip light during operation and verifying that it will produce a 
rod block during the operating cycle.  

9. Performed during operating cycle. Portions of the logic is checked more 
frequently during functional tests of the functions that produce a rod block.  

10. The detector will be inserted during each operating cycle and the proper 
amount of travel into the core verified.  

11. Surveillance requirements for this system are defined in Table 4.21.A.I.  

12. Surveillance requirements for this system are defined in Table 4.21.A.2.  

""• 7• C Q -81-
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3.2 BASES (Cont'd) 

Both instruments are required for trip but the instruments are so designed that 
any instrument failure gives a downscale trip. The trip setting of 1.0 ci/sec 
(prior to 30 min. delay) provides an improved capability to detect fuel pin 
cladding failures to allow prevention of serious degradation.. offuelopin cladding 
integrity which might result from plant operation with a'misorieintedor misloaded 
fuel assembly. This limit is more restrictive than 0.39 ci/sec noble gas release 
rate at the air ejectors (after 30 min. delay) which was used as the source term 
for an accident analysis of the augmented off-gas system. Using the .39 ci/sec 
source term, the maximum off-site total body dose would be less than the .5 rem 
limit.  

2. Reactor Building Isolation and Standby Gas Treatment Initiation 

Two radiation monitors are provided which initiate the Reactor Building Isolation 
function and operation of the standby gas treatment system. The trip is actuated 
by one hi-hi or two downscale indications.  

Trip settings of <100 mr/hr for the monitors in the ventilation exhaust ducts 
are based upon initiating normal ventilation isolation and standby gas treat
ment system operation so that none of the activity released during the re
fueling accident leaves the Reactor Building via the normal ventilation path 
but rather all the activity is processed by the standby gas treatment system.  

3. Liquid Radwaste Discharge Isolation 

The liquid radwaste monitor assures that all liquid discharged to the discharge 
canal does not exceed the limits of Specification 3.21.B. Upon sensing a high 
discharge level, an isolation signal is generated which closes the radwaste 
discharge valve. The set point is adjustable to compensate for variable 
isotopic discharges and dilution flow rates.  

4. Main Control Room Ventilation 

The main control room ventilation isolation is provided by a detector monitoring 
the intake of the control room ventilation system. Automatic isolation of the 
normal supply and exhaust and the activation of the emergency filter system is 
provided by the radiation detector trip function at the predetermined trip 
level.  

5. Mechanical Vacuum Pump 

The mechanical vacuum pump isolation prevents the exhausting of radioactive gas 
thru the 1 minute holdup line upon receipt of a main steam line high radiation 
signal.  

E. Drywell Leak Detection 

Flow transmitters are used to record the flow of liquid from the drywell 
sumps. An air sampling system is also provided to detect leakage inside 
the primary containment.  

Amendment Nos. 68, 82, 83, 89 -87-..-.  
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4.2 BASES (cont'd.) 

The best test procedure of all those examined is to perfectly stagger the 

tests. That is, if the test interval is four months, test one or the other 

channel every two months. This is shown in Curve No. 5. The difference 

between Cases 4 and 5 is negligible. There may be other arguments, however, 

that more strongly support the perfectly staggered tests,•i•nPcuding-.rduc
tions in human error.  

The conclusions to be drawn are these: 

1. A 1 out of n system may be treated the same as a single channel in terms 

of choosing a test interval and 

2. more than one channel should not be bypassed for testing at any one time.  

The bases for the radiAtion monitors are contained in the section denoted 

Environmental/Radiological Effluents.  

AmedmentNo. 89 . -90- ___--
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LIMITING CONDITION FOR bERATION [SURVEILLANa REQUIREMENTS
-_ _ - - _ - I

3.21 ENVIRONMENTAL/RADIOLOGICAL EFFLUENTS 

A. Instrumentation 

1. Liquid Effluent Monitoring 

Applicability: As shown in Table 
3.21.A.1.  

Specification: 

a. The radioactive liquid effluent 
monitoring instrumentation chan
nels shown in Table 3.21.A.1 shall 
be OPERABLE with their alarm and 
trip setpoints set to ensure that 
the limits of 3.21.B.1 are not 
exceeded.  

b. With a radioactive liquid effluent 
monitoring instrumentation channel 
alarm and trip setpoint less con
servative than required, reset 
without delay to meet Specifica
tion 3.21.A.l.a, suspend the 
release of radioactive liquid 
effluents monitored by the 
affected channel, declare the 
channel inoperable, or change 
the setpoint so it is acceptably 
conservative.  

c. With less than the minimum required 
number of radioactive liquid 
effluent monitoring instrumentation 
channels operable, take the ACTION 
shown in Table 3.21.A.1.

d. If the minimum number of instrument 
channels is not returned to OPERABLE 
status within 31 days, in lieu of 
any other report, explain in the 
next Semiannual Radioactive Effluent 
Report why the instrument was not 
repaired in a timely manner.

e. The provisions of Definition J are 
not applicable. The reporting 
provisions of Specification 
6.5.2 are not applicable.  

AAmendment,No. 89 C'¢ •Q • ( ,Y--21

4.21 ENVIRONMENTAL/RADIOLOGICAL EFFLUENTS 

A. Instrumentation 

1. Liquid-EffluentMbnitoring 

a. Each radioactive liquid effluent 
monitoring instrumentation chan
nel shall be demonstrated OPER
ABLE by performance of the CHAN
NEL CHECK, SOURCE CHECK, CHANNEL 
CALIBRATION and CHANNEL FUNCTIONAl 
TEST operations during the modes 
and at the frequencies shown in 
Table 4.21.A.1.  

b. Radioactive liquid effluent moni
tor alarm and trip setpoints 
shall be determined in the manner 
described in the ODAM.

6n-
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TABLE 3.21.A.1 
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

GD 

C+ 

C-,

1. Gross Beta or Gamma Radioactivity Monitor 

Providing Automatic Isolation

a. Liquid Radwaste Effluent Line

2. Gross Beta or Gamma Radioactivity Monitors 
Not Providing Automatic Isolation 

a. Service Water Effluent Line 

3. Flow Rate Measurement Devices 

a. Liquid Radwaste Effluent Line

1

1

*

*

*1

18

20

21

-•

MINIMUM 
CHANNELS 

INSTRUMENT OPERABLE APPLICABILITY+ ACTION

0 1•

K



NOTES FOR TABLE 3.21.A.1-----------_____

During releases via this pathway.  
Channel(s) shall be OPERABLE and in service as indicated except that outages 
for maintenance and required tests, checks, or calibrations are permitted.

ACTION 18

ACTION 20 

ACTION 21

With the number of channels OPERABLE less than required by the Minimum 
Channels OPERABLE requirement, effluent releases may be resumed, providing 
that prior to initiating a release: 

1. At least two independent samples are analyzed in accordance with 
Specification 4.21.B.1.a and; 

2. At least one technically qualified member of the Facility Staff 
independently verifies the release rate calculations and discharge 
valving which were determined by another qualified member.  

Otherwise, suspend release of radioactive effluents via this pathway.  

With the numbers of channels OPERABLE less than required by the Minimum 
Channels OPERABLE requirement, effluent releases via this pathway may 
continue provided that at least once every day a grab sample is collected 
and analyzed for gross radioacgivity (beta or gamma) at a lower limit of 
detection not greater than 10 -iCi/ml.  

With the number of channels OPERABLE less than required by the Minimum 
Channels OPERABLE requirement, effluent releases via this pathway may 
continue provided the flow rate is estimated at least once per 4 hours 
during actual releases.

Amendment No. 89
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TABLE 4.21.A.1 

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

(
SURVEILLANCE REQUIREMENTS

CHANNEL 
CHANNEL SOURCE CHANNEL FUNCTIONAL 

INSTRUMENT CHECK CHECK CALIBRATION TEST

1. Gross Beta or Gamma Radioactivity Monitors 
Providing Alarm and Automatic Isolation 

a. Liquid Radwaste Effluents Line 

2. Gross Beta or Gamma Radioactivity Monitors 
Providing Alarm but not Providing Auto
matic Isolation 

a. Service Water System Effluent Line 

3. Flow Rate Measurement Devices 

a. Liquid Radwaste Effluent Line

P

M

D(4)* NA

- R (3)

R(3)

R

Q(1)

Q(2)

SA

9Z 

o0 
D -

Un 3

l/



NOTES FOR TABLE 4.21.A.1<

* During releases via this pathway.  

(1) The CHANNEL FUNCTIONAL TEST shall also demonstrate that automatic isolation of 
this pathway occurs for Conditions 1 and 2 below and control room alarm annunciation 
occurs for Conditions 1, 2, and 3 below. *-*G. ? .  

1. Instrument indicates measured levels above the alarm/trip setpoint.  

2. Circuit failure.  

3. Instrument indicates a downscale failure.  

(2) The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm 
annunciation occurs if any of the following conditions exists: 

1. Instrument indicates measured levels above the alarm/trip setpoint.  

2. Circuit failure.  

3. Instrument indicates a downscale failure.  

4. Instrument controls not set in operate mode.  

(3) The CHANNEL CALIBRATION shall be performed according to established station 
calibration procedures.  

(4) CHANNEL CHECK shall consist of verifying indication of flow during periods of 
release. CHANNEL CHECK shall be made at least once daily on any day on which 
continuous, periodic, or batch releases are made.  

FREQUENCY NOTATION:

S 
D 
W 
M 
Q 
SA 
A 
R 
S/U

At least once 
At least once 
At least once 
At least once 
At least once 
At least once 
At least once 
At least once 
Prior to each

per 12 hours.  
per 24 hours.  
per 7 days.  
per 31 days.  
per 92 days.  
per 184 days.  
per year.  
per 18 months.  
reactor startup.

P = Completed prior to each release.  
NA = Not applicable.  

Amendment No. 89 
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LIMITING CONDITION FOR &rERATION __ SURVEILLAt'CEREQ�� IREMENTS_

3.21.A (Cont'd) 

2. Gaseous Effluent Monitoring 

Applicability: As shown in Table 
3.21.A.2.  

Specification: 

a. The radioactive gaseous effluent 
monitoring instrumentation chan
nels shown in Table 3.21.A.2 
shall be OPERABLE with their 
alarm setpoints set to ensure 
that the limits of Specification 
3.21.C.1 are not exceeded.  

b. With a radioactive gaseous ef
fluent monitoring instrumentation 
channel alarm setpoint less con
servative than a value which will 
ensure that the limits of 3.21.C.1 
are met, reset without delay to 
comply with Specification 
3.21.A.2.a, declare the channel 
inoperable; immediately suspend 
release; or change the setpoint 
so it is acceptably conservative.  

c. With less than the minimum re
quired number of radioactive 
gaseous effluent monitoring 
instrumentation channels 
operable, take the ACTION 
shown in Table 3.21.A.2.

d. If the minimum number of instru
ment channels are not returned 
to OPERABLE status within 31 days, 
in lieu of any other report, 
explain in the next Semiannual 
Radioactive Effluent Report why 
the instrument was not repaired 
in a timely manner.  

e. The provisions of Definition J are 
not applicable. The reporting 
provisions of Specification 6.5.2 
are not applicable.  

Amendment No. 89 S-atj

4.21.A (Cont'd) 

2. Gaseous Effluent Monitoring 

a. The setpotnts shall- be deter
mined in accordance with the 
method described in the ODAM.  

b. Each radioactive gaseous efflu
ent monitoring instrumentation 
channel shall be demonstrated 
OPERABLE by performance of the 
CHANNEL CHECK, SOURCE CHECK, 
CHANNEL CALIBRATION, and CHAN
NEL FUNCTIONAL TEST operations 
during the modes and at the 
frequencies shown in Table 
4.21.A.2.

6s--21
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TABLE 3.21.A.2 
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM KY 
CHANNELS 

INSTRUMENT OPERABLE APPLICABILITY# PARAMETER A[TION

1. Steam Jet Air Ejector 

a. Noble Gas Activity Monitor 

b. Effluent System Flow Rate Measuring Device 

2. Augmented Offgas Treatment System Explosive Gas 
Monitoring System 

a. Hydrogen Monitor (2% monitor) 

3. Reactor Building Ventilation Monitor System 

a. Noble Gas Activity Monitor 

b. Iodine Sampler Cartridge 

c. Particulate Sampler Filter 

d. Effluent System Flow Rate Measuring Device 

e. Sampler Flow Rate Measurement Device 

4. (** 

a. Noble Gas Activity Monitor 

b. Iodine Sampler Cartridge 

c. Particulate Sampler Filter 

d. Effluent System Flow Rate Measuring Device 

e. Sampler Flow Rate Measuring Device

1 

1

2

1 

1 

1 

1 

1

*

**

* 

* 

* 

* 

*

* 

* 

* 

* 

*

1 

1 

1

Noble Gas 
Radioactivity Rate Measurement 

System Flow Rate Measurement 

% Hydrogen 

Radioactivity Rate Measurement 

Verify Presence of Cartidge 

Verify Presence of Filter 

System Flow Rate Measurement 

Sampler Flow Rate Measurement 

Radioactivity Rate Measurement 

Verify Presence of Cartridge 

Verify Presence of Filter 

System Flow Rate Measurement 

Sampler Flow Rate Measurement

25 

27 
I 

29 
1 

26 4 
29 

26 

2P 

26

/



NOTES FOR TABLE 3.21.A.2

# Channels shall be operable and in service as indicated except that outages are 
permitted for the purpose of required tests, checks, calibrations, or for 
maintenance.  

* During releases via this pathway. or u..r 
** During Augmented Offgas Treatment System Operation. - : niic, a- I G:c" ic ros 

During operation of the Steam Jet Air Ejector.  
**** Elevated Release Point (ERP) Monitoring System, Radwaste Building Ventilation 

Monitoring System, and Turbine Building Ventilation Monitoring System.

ACTION 25

ACTION 26 

ACTION 27 

ACTION 28 

ACTION 29

With the number of channels OPERABLE less than required by the Minimum 
Channels OPERABLE requirement, gases from the main, condenser offgas treat
ment system may be released to the environment for up to 72 hours provided: 

1. The offgas delay system is not bypassed; and 

2. The main stack system noble gas activity monitor is OPERABLE: 

Otherwise, be in at least HOT STANDBY within 12 hours.

With the 
Channels 
continue

number of channels OPERABLE less than required by the Minimum 
OPERABLE requirement, effluent releases via this pathway may 
provided the flow rate is estimated at least once per 24 hours.

With the number of channels OPERABLE less than required by the Minimum 
Channels OPERABLE requirement, effluent releases via this pathway may 
continue provided grab samples are taken at least once per day and these 
samples are analyzed for gross activity within 24 hours.  

With the number of channels OPERABLE less than required by the Minimum 
Channels OPERABLE requirement, operation of the augmented offgas treatment 
system may continue with one channel operable provided that the recombiner 
exhaust temperature is monitored. With only one of the preceeding methods 
operable, operation of the augmented offgas treatment system may continue 
provided gas samples are collected at least once per day and analyzed with
in the ensuing 4 hours.  

With the number of samplers OPERABLE less than required by the Minimum 
Channels OPERABLE requirement, effluent releases via this pathway may 
continue provided samples are continuously collected with auxiliary sampling 
equipment as required in Table 4.21.C.1.

Amendment-No. 89 G f ......Y fAl -216u-
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6+ 

QZ 

F 

00 
ko 

6ý

CHECK CHEUCK CALIBRATIONATESINSTRUMENT 

1. Steam Jet Air Ejector 

a. Noble Gas Activity Monitor 

b. Effluent System Flow Rate Measuring Device 

2. Augmented Offgas Treatment System 
Explosive Gas Monitoring System 

a. Hydrogen Monitor (2% Monitor) 

3. Reactor Building Ventilation Monitoring System 

a. Noble Gas Activity Monitor (KAMAN) 

b. Iodine Sampler Cartridge 

c. Particulate Sampler Filter 

4. Effluent System Flow Rate Measuring Device 

e. Sampler Flow Rate Measuring Device 

f. Isolation Monitor (GE) 

4. (****) 

a. Noble Gas Activity Monitor (KAMAN) 

b. Iodine Sampler 

c. Particulate Sampler 

d. Effluent System Flow Rate Measuring Device 

e. Sampler Flow Rate Monitor

M 

NA 

NA 

NA 

NA

CHANNEL 

CHANNEL SOURCE CHANNEL FUNCTIONAL

/,

R (3) 

R 

Q(4)

Q( 2 ) R(1) 

Q 

M 

Q(5) 

NA 

NA 

Q 

Q 

:>' R(1)

M 

NA 

NA 

M 

NA 

NA 

NA 

NA 

Q
., U 

C) -� 

U 

C-) � 

C) U' 

C) 

C')

R (3) 

NA 

NA 

R 

R

Q (5) 

NA 

NA 

Q 

Q

R(3) 

NA 

NA 

R 

R.  

R (3)

( 
TABLE 4.21.A.2 

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

g



NOTES FOR TABLE 4.21.A.2

* 

**
During releases via this pathway.  
During augmented offgas treatment system operation.  
During operation of the Steam Jet Air Ejector.  
Elevated Release Point (ERP) Monitoring System, Radwaste Ventilation Monitoring 
System, and Turbine Building Ventilation Monitoring System .--

(1) The CHANNEL FUNCTIONAL TEST shall also demonstrate that automatic isolation of 
this pathway and control room alarm annunciation occurs if any of the following 
conditions exists: 

1. Instrument indicates measured levels above the alarm/trip setpoint.  

2. Circuit failure.  

3. Instrument indicates a downscale failure.  

4. Instrument controls not set in operate mode.  

(2) The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm 
annunciation occurs if any of the following conditions exists: 

1. Instrument indicates measured levels above the alarm/trip setpoint.  

2. Circuit failure.  

3. Instrument indicates a downscale failure.  

4. Instrument controls not set in operate mode.  

(3) The CHANNEL CALIBRATION shall be established in accordance with established 
station calibration procedures.  

(4) The CHANNEL CALIBRATION shall include the use of a standard gas sample containing 
a percentage of hydrogen to verify accuracy of the monitoring channel in its 
operating range.  

(5) Same as (2) except Parts 3 and 4 are deleted.  

FREQUENCY NOTATION:

At least once 
At least once 
At least once 
At least once 
At least once 
At least once 
At least once 
At least once 
Prior to each

per 12 hours.  
per 24 hours.  
per 7 days.  
per 31 days.  
per 92 days.  
per 184 days.  
per year.  
per 18 months.  
reactor startup.

Completed prior to each release.  
Not applicable.

Amendment No. 89
(0 --o 2(p

=

S 
D 
W 
M 
Q 
SA 
A 
R 
S/U 
P 
NA
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LIMITING CONDITION FOR OPERATION SRELAC EUIEET

3.21 (Cont'd) 

B. Liquid Effluents 

Applicability: At all times.  

Specification: 

1. Concentration 

a. The concentration of radioactive 
material in water Offsite 
(Figure 1.1) due to radioactive 
liquid effluent shall not exceed 
the concentration specified in 
10 CFR Part 20.106 for radio
nuclides other than dissolved 
or entrained noble gases. For 
dissolved or entrained noble 
gases, the concentration shall 
not exceed 2 x 10 -iCi/ml 
total activity.  

b. With the concentration of radio
active material released Offsite 
exceeding the limit, attend to 
the cause without delay and 
restore the concentration within 
the above limit.  

c. The provisions of Specification 
6.5.2 do not apply.  

Amendment No. 89 
O dD

4.21 (Cont'd) 

B. Liquid Effluents 

1 Concenrat" othni' t' ....  

a. Radioactive liquid wastes shall 
be sampled and analyzed accord
ing to Table 4.21.B.1.  

b. The analytical results shall 
be used with methods in the 
ODAM to verify that the average 
concentration beyond the site 
boundary does not exceed 
Specification 3.21.B.1.a, 
when Sr-89, Sr-90 and Fe-55 
concentrations are averaged 
over no more than 3 months 
and other radionuclide 
concentrations are averaged 
over no more than 31 days.

216x- ___ ____

SURVEILLANCE REQUIREMENTS



RADIOACTIVE LIQUID
TABLE 4.21.B.1 

WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit 

Minimum of Detection 
Sampling Analysis Type of Activity (LLD) 

Liquid Release Type Frequency Frequency Analysis (iiCi/ml)(1)

1. Batch Waste Release Tanks(5) P 
Each Batch 

P 
One Batch/M 

P 
Each Batch 

P 
Each Batch

P 
Each Batch

M(9)

M 
Composite(3) (9) 

Q(9) 
Composite (3) (9)

Principal Gamma 
Emitters(7) (8) 
1-131 

Dissolved and 
Entrained Gases 
(gamma emitters)

H-3 
Gross Alpha 

Sr-89, Sr-90 
Fe-55

2.A. Plant Service Water 
Effluent(6)

W 
Grab Sample

W(9) Principal Gamma 
Emitters (7) (8)

2.B. Plant Continuous 
Discharge(10)

Grab Sample

M 
Grab Sample 

Proportional(4) 

Proportional(4)

W(9) 
Composite (4) 

M(9) 

M(9) 
Composite (4) 

Q(9) 
Composite (4)

Principal Gamma 
Emitters(7) (8) 
1-131 

Dissolved and 
Entrained Gases 
(gamma emitters) 

H-3 
Gross Alpha

Sr-89, Sr-90 
Fe-55

5 -7 (2) 
-, 6 

:1x:, 10 
S.q -5 

1c. 10 7 

1 x 10

5 x l 
1 x 106

/

5 x 10-7 (2) 

1 x 10-6 

1 x 10-5 

1 x 10-5 

1 x 10-!7

5 x 10- 8 

1 x 10-6

5 x

.

10- 7(2)



"NOTES FOR TABLE 4.21.B.i 

(1) The LLD is the smallest concentration of the radioactive material in a sample that 
will be detected with 95% probability (5% probability of falsely concluding that a 
blank observation represents a "real" signal).  

For a particular measurement system (which may include radio chemical separation): 

LLD= 4.66 sb 
E * V ' 2.22 * Y * exp (- XAt) 

Where: 

LLD is the "a priori" lower limit of detection as defined above (as picocurie 
per unit mass or volume), 

s is the standard deviation of the background counting rate or of the 
counting rate of a blank sample as appropriate (as counts per minute), 

E is the counting efficiency (as counts per transformation), 

V is the sample size (in units of mass or volume), 

2.22 is the number of transformations per minute per picocurie, 

Y is the fractional radiochemical yield (when applicable), 

X is the radioactive decay constant for the particular radionuclide. and 

At is the elapsed time between midpoint of sample collection and time of 
counting (for plant effluents, not environmental samples).  

The value of sb used in the calculation of the LLD for a detection system 
shall be based on the actual observed variance of the background counting 
rate or of the counting rate of the blank samples (as appropriate) rather 
than on an unverified theoretically predicted variance. In calculating 
the LLD for a radionuclide determined by gamma-ray spectrometry, the back
ground shall include the typical contributions of other radionuclides normally 
present in the samples. Typical values of E, V, Y, and At shall be used in 
the calculation.  

(2) For certain radionuclides with low gamma yield or low energies, or for certain radio
nuclide mixtures, it may not be possible to measure radionuclides in concentrations 
near the LLD. Under these circumstances, the LLD may be in reased inversely propor
tionally to the magnitude of the gamma yield (i.e., 5 x 10 /I, where I is the photon 
abundance expressed as a decimal fraction), but in no case shall the LLD, as calcu
lated in this manner for a specific radionuclide, be greater than 10% of the MPC 
value specified in 10 CFR 20, Appendix B, Table II, Column 2.  

(3) A composite sample is one in which the quantity of liquid sampled is proportional to 
the quantity of liquid waste discharged and in which the method of sampling employed 
results in a specimen which is representative of the liquids released.  

(4) To be representative of the quantities and concentrations of radioactive materials in 
liquid effluents, daily grab samples shall be collected in proportion to the rate of 
flow of the effluent stream. Prior to analyses, all samples taken for the ccmposite 
shall be thoroughly mixed in order for the composite sample to be representative of 
the effluent release.  

_Amendmnt" No. 89 .- 216z-



'-NOTES FOR TABLE 4.21.B.1 (Cont-ued) 

(5) A batch release is the discharge of liquid wastes of a discrete volume. Prior to 
sampling for analyses, each batch shall be isolated and then thoroughly mixed.  

(6) A grab sample of plant service water effluent shall be analyzed at..least once each 
week in accordance with Table Itgm 2.A. In the event the radio~activity concentra
tion in a sample exceeds 3 x 10- uCi/ml, or in the event the plant service water 
effluent monitor indicates the presence of an activity concentration greater than 

3 x 10 pCi/ml, sampling and analysis according to Table Item 2.B. shall commence 
and shall be performed as long as the condition persists.  

(7) The principal gamma emitters for which the LLD specification will apply are exclu
sively the following radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, 
Cs-134, Cs-137, Ce-141, and Ce-144. This list does not mean that only these 
nuclides are to be detected and reported. Other peaks which are measurable and 

identifiable, together with the above nuclides, shall alsobe identified and 
reported. Nuclides which are below the LLD for the analyses should not be 
reported as being present at the LLD level. When unusual circumstances result 
in LLD's higher than required, the reasons shall be documented in the Semiannual 
Radioactive Effluent Release Report.  

(8) If an isotopic analysis is unavailable, batch releases may be made for up to 14 dlys 

provided the gross beta/gamma concentration to the unrestricted area is < 1 x 10 
Uc/ml and the sample is analyzed when the instrumentation is once again available.  

(9) Analysis may be performed after release.  

(10) A continuous release is the discharge of liquid wastes of a nondiscrete volume; 
e.g., from a volume of system that has an input flow during the continuous release.  

FREQUENCY NOTATION:

S 
D 
W 
M 
Q 
SA

At 
At 
At 
At 
At 
At

least 
least 
least 
least 
least 
least

once 
once 
once 
once 
once 
once

per 
per 
per 
per 
per 
per

12 hours.  
24 hours.  
7 days.  
31 days.  
92 days.  
184 days.

A 
R 
S//U 
P 
NA

At least once per year.  
At least once per 18 months.  
Prior to each reactor startup.  
Completed prior to each release.  
Not applicable.

Amendment No. 89 
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENTS 

3.21.B (Cont'd) 4.213B (Cont'd) 

2. Liquid Dose 2. Liquid Dose 

a. The dose to a Member of the Public a. Dose Assessment - An assessment 

due to radioactive material in of complianceiwith.Specification

liquid effluents offsite (see 
Figure 1.1) shall not exceed 
1.5 mrem to the total body or 
5 mrem to any body organ during 
any calendar quarter and not more 
than 3 mrem to the total body or 
10 mrem to any body organ during 
any calendar year.  

b. In the event Specification 3.21.B.2.a 
is exceeded, prepare and submit to 
the Commission within 31 days after 
the end of the quarter in which the 
limit was exceeded, pursuant to 
Specification 6.5.3, a Special 
Report in lieu of any other report 
which identifies the cause(s) for 
exceeding the limit(s) and defines 
the corrective actions to be taken.  

c. Appropriate parts of the system 
shall be used to reduce the concen
tration of radioactive materials in 
liquid wastes prior to their dis
charge when the pre-release analy
sis indicates a radioactivity con
centration, excluding tritium and 
noble gases, in excess of 0.01 
UCi/ml.  

d. With radioactive liquid waste being 
discharged without treatment in ex
cess of the limit in Specification 
3.21.B.2.c, prepare and submit to 
the Commission within 31 days after 
the end of the quarter in which the 
limit was exceeded, pursuant to 
Specification 6.5.3, a Special Report 
in lieu of any other report which 
includes the following information: 

1) Indentification of equipment 
or subsystems not OPERABLE and 
the reason for nonoperability.  

2) Action(s) taken to restore the 
nonoperable equipment to OPER
ABLE status.  

3) Summary description of action(s) 
taken to prevent a recurrence.  

e. The provisions of Definition J are 
not applicable.  

Amendment No. 89

accordance with the Offsite Dose 
Assessment Manual (ODAM) at least 
once per 31 days.

b. In any quarter in which radio
active liquid releases are made 
and the radwaste system is not 
operated, a projection of the 
prospect of compliance with 
Specification 3.21.B.2.a shall 
be made in accordance with the 
ODAM.
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENTS

3.21.3 (Cont'd) 

3. Temporary, Outside Storage 
Tanks of Radioactive Liquid 

a. In the event temporary, 
unprotected tanks are 
used outside to store 
radioactive liquid, 
the contents of each 
tank shall not exceed 
10 curies, excluding 
H-3 and dissolved 
noble gas.  

b. If the quantity of 
radioactive material in 
a temporary, unprotected 
storage tank outside 
exceeds 10 curies, 
excluding H-3 and 
dissolved noble gas, 
immediately suspend 
addition of radioactive 
material and begin 
measures to reduce the 
content to 10 curies or 
less without delay and 
describe the events 
leading to the condition 
in the next Semiannual 
Radioactive Materials 
Release Report.  

c. The provisions of 
Definition J are not 
applicable.

4.21.B (Cont'd) 

3. Temporary, Outside Storage 
Tanks of. Radioactive Liquid 

a. When radioactive liquid 
is being added to a 
temporary, unprotected 
outside storage tank, the 
liquid shall be sampled 
and analyzed for radio
activity at least once 
per 7 days.

Amendment No. 89 
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LIMITING CONDITION F LIMITING CONDITION FOR OPERATION _____I SURVEILLANCE REQUIREMENTS

3.21 (Cont'd) 

C. Gaseous Effluents 

Applicability: At all times.  

Specification: 

1. Concentration 

a. The dose rate Offsite due to 
radioactive noble gases shall 
not exceed 500 mrem/yr to the 
total body or 3000 mrem/yr to 
skin.  

b. The dose rate Offsite due to H-3, 
1-131, 1-133, and radioactive 
material in particulate form 
having half-lives of 8 days or 
more in gaseous effluent shall 
not exceed 1500 mrem/yr to any 
body organ when the dose rate 
due to H-3, Sr-89, Sr-90, and 
alpha emitting radionuclides 
is averaged over no more than 
3 months and the dose rate due 
to other radionuclides is 
averaged over no more than 
31 days.  

c. In the event a limit in Speci
fication 3.21.C.I.a or b is 
exceeded, decrease the release 
rate to comply with the limit.  

d. The provisions of Definition J 
are not applicable.  

2. Noble Gases Dose 

a. The air dose Offsite (see Figure 
1.1) due to noble gases released 
in gaseous-effluents shall not 
exceed 5 mrad from gamma radi
ation and 10 mrad from beta 
radiation during any calendar 
quarter. The air dose Offsite 
due to noble gases released in 
gaseous effluents shall not ex
ceed 10 mrad from gamma radi
ation and 20 mrad from beta 
radiation during any calendar 
year.

4.21 (Cont'd) 

C. Gaseous Effluents 
'- .. .) ,e, i',• _Ce r &-t@., 'C," 

., 3:nca e;.citicat::o-s 

1. Concentration 

a. The release rate of radioactive 
noble gas shall be monitored 
according to Specification 
3.21.A. 2.  

b. A radioactive noble gas effluent 
monitor shall be set to cause 
automatic alarm when the monitor 
alarm setpoint, determined as.  
specified in the ODAM, is 
exceeded.  

c. An assessment of compliance with 
Specification 3.21.C.1.b shall 
be made in accordance with the 
ODAM at least once every 31 days.  

2. Noble Gases Dose 

a. Dose Assessment - An assessment 
of compliance with Specification 
3.21.C.2.a shall be made in 
accordance with the ODAM at 
least once every 31 days.

Aendmen-No. 8 -216a4- - ,-



LIMITING CONDITION FOR OPERATION SURVEILLANCE REQU IRE1IENTS _______________________________________________________________________________ -I------ .--- - -- _________ .--------.-- -

3.21.C (Cont'd) 

b. With the calculated air dose from 
radioactive noble gases in gaseous 
effluents exceeding Specification 
3.21.C.2.a, prepare and submit to 
the Commission within 31 days after 
the end of the quarter in which 
the limit was exceeded, pursuant 
to Specification 6.5.3 a Special 
Report in lieu of any other report 
which identifies 'the cause(s) and 
defines the corrective actions 
taken.  

c. The provisions of Definition J are 

not applicable.  

3. Iodine and Particulate 

a. The dose to a Member of the Public 
due to 1-131, 1-133, and radio
active material in particulate 
form having a half-life greater 
than 8 days in gaseous effluents 
Offsite (see Figure 1.1) shall 
not exceed 7.5 mrem to any organ 
during any calendar quarter and 
15 mrem to any organ during any 
calendar year.  

b. In the event Specification 
3.21.C.3.a is exceeded, prepare 
and submit a Special Report to 
the NRC within 31 days after the 
end of the quarter in which the 
specification was exceeded, 
pursuant to Specification 
6.5.3.B and in lieu of any other 
report, which identifies the 
cause(s) and describes the 
corrective action taken.

c. The provisions of 
not applicable.

Definition J are

Amendment No. 89

4.21.C (Cont'd) 

3. Iodine and Particulate 

a. Radioactive gaseous effluent 
other than noble gases shall 

be sampled and analyzed as 

specified in Table 4.21.C.1.  

b. Dose Assessment - An assessment 
of compliance with Specification 

3.21.C.3.a shall be performed 

in accordance with the ODAM 
at least once every 31 days.

-216a5-
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LIMITING CONDITION FOR OftRATION SURVEILLAI&E REQUIREMENTS

3.21.C (Cont'd) 

4. Gaseous Releases 

a. Every reasonable effort shall be 
made to operate at least one 
train of charcoal adsorbers in 
the Offgas Treatment System 
whenever the main condenser air 
ejector is in operation except 
during startup or shutdown with 
reactor power less than 10% of 
rated or when system cannot 
function due to low offgas 
flow.  

b. The Exhaust Ventilation Treatment 
System (EVTS) shall be operated 
to treat radioactive materials in 
effluent air when the projected 
dose to a Member of the Public 
due to the activity in air ef
fluent via the EVTS would exceed 
0.3 mrem to any body organ.  

c. In the event radioactive gas from 
the main condenser air ejector is 
discharged in effluent air for 
more than 7 days without treat
ment by charcoal adsorbers or in 
the event air is discharged via 
an exhaust ventilation treatment 
system for more than 31 days 
without treatment and the limit 
of Specification 3.21.C.4.b is 
exceeded, prepare and submit a 
Special Report to the NRC, 
pursuant to Specification 6.5.3 
and in lieu of any other report, 
which identifies the inoperable 
equipment and describes the 
corrective action taken.  

d. The provisions of Definition J 
are not applicable.  

Amendment No. 89

I -- __________

I

4.21.C (Cont'd) 

4. Gaseous Releases 

a. In -any ,month iliniwhich radioactive 
material ingaseou's effluent is 
being released without treatment, 
a projection of the prospect of 
compliance with Specification 
3.21.C.4.b shall be made at 
least once every 31 days in 
accordance with the ODAM.  

b. Operation of the Offgas Treatment 
System charcoal adsorbers shall 
be verified by using the gaseous 
effluent monitoring program in 
Specification 3.21.A.2.
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TABLE 4.21.G.1 
RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

CL cI

CO 
.4-

Elevated Release Point 
(ERP), Reactor Bldg Vent, 
Augmented Radwaste 
Bldg Vent, 
Turbine Bldg Vent 
(Gaseous)

M(3)M(3) 
Grab 
Sample 

Q (9) 
Grab 
Sample

Q

Principal Gamma 
Emitters(6)

H-3

1 x 10-4 (2)

I x 10-6 (

B. All Release Types as 
Listed in A Above

I a%

Continuous (5)

Continuous(5) 

Continuous(5) 

Continuous(5)

W(4) 
Charcoal 
Sample

W(4) 
Particulate 
Sample 

Q 
Composite 
Particulate 
Sample(7) 

Noble Gas 
Monitor

1131 
1-133

Principal Gamma 
Emitters(6) 
(1-131, Others) 

Sr89, Sr-90 
Gross Alpha 

Gross Noble Gases 
Beta and Gamma(8)

Lower Limit 

Minimum of Detection 
Sampling Analysis Type of Activity (LLD) 

Gaseous Release Type Frequency Frequency Analysis (vCi/ml)(1)

A.

I x 10-12 
1 x 10-I0

I x 10- (2) 

_-11
11 x 10 -1 

,1 x 10-1 

L ) 

1 ~ - 6 'X ii0_

/



NOTES FOR TABLE 4.21.C.1 

(1) The LLD is the smallest concentration of radioactive material in a sample that will 
be detected with 95% probability (5% probability of falsely concluding that a blank 
observation represents a "real" signal).  

For a particular measurement system (which may include radochgenmicaLseparation): 

LLD= 4.66 sb 
E . V. 2.22 . Y. exp (-XAt) 

Where: 

LLD is the "a priori" lower limit of detection as defined above (as picocurie 
per unit mass or volume), 

sb is the standard deviation of the background counting rate or of the count

ing rate of a blank sample as appropriate (as counts per minute), 

E is the counting efficiency (as counts per transformation), 

V is the sample size (in units of mass or volume), 

2.22 is the number of transformations per minute per picocurie, 

Y is the fractional radiochemical yield (when applicable), 

X is the radioactive decay constant for the particular radionuclide, and 

At is the elapsed time between midpoint of sample collection and time of 
counting (for plant effluents, not environmental samples).  

The value of s b used in the calculation of the LLD for a detection system 
shall be based on the actual observed variance of the background counting 
rate or of the counting rate of the blank samples (as appropriate) rather 
than on an unverified theoretically predicted variance. In calculating the 
LLD for a radionuclide determined by gamma-ray spectrometry, the background 
shall include the typical contributions of other radionuclides normally 
present in the samples. Typical values of E, V, Y, and At shall be used 
in the calculation.  

(2) For certain radionuclides with low gamma yield or low energies, or for certain 
radionuclide mixtures, it may not be possible to measure radionuclides in con
centrations near the LLD. Under these circumstances, the LLD may be increased 
inversely proportional to the magnitude of the gamma yield (i.e., i x 10 /I, 
where I is the photon abundance expressed as a decimal fraction), but in no case 
shall the LLD, as calculated in this manner for a specific radionuclide, be 
greater than 10% of the MPC value specified in 10 CFR 20, Appendix B, Table II, 
Column 1.  

(3) Analyses shall also be performed following an increase as indicated by the 

gaseous release monitor of greater than 50% in the steady state release, after 

factoring out increases due to power changes or other operational occurrences, 
which could alter the mixture of radionuclides.  

Amendment No. 89 
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(4) Analyses shall also-Te performed following an increA-s~e as indicated by the 
. . gaseous -releas•e--m 3n-ft--o-r--gCr~at-r•-h-tn %--i--the-sheadyF state fIs-, ter 

factoring out increases due to power changes or other operational occurrences, 
which could alter the mixture of radionuclides. When samples collected for 24 

hours or less are analyzed, the corresponding LLD's may be increased by a factor 

of 10.  

(5) The ratio of the sample flow rate to the sampled stream flow rate shall be known 

for the time period covered by each dose or dose rate calculation made in accor

dance with Specifications 3.21.C.1, 3.21.C.2 and 3.21.C.3.  

(6) The principal gamma emitters for which the LLD specification will apply are 
exclusively the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, 

and Xe-138 for gaseous emissions and Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, 

Cs-134, Cs-137, Ce-141, and Ce-144 for particulate emissions. This list does 

not mean that only these nuclides are to be detected and reported. Other peaks 

which are measurable and identifiable, together with the above nuclides, shall 

also be identified and reported. Nuclides which are below the LLD for the 

analyses should not be reported as being present at the LLD level for that 
nuclide. When unusual circumstances cause LLD's higher than required for more 

than 31 days, the reasons shall be documented in the Semiannual Radioactive 
Effluent Release Report.  

(7) A quarterly composite particulate sample shall include a portion of each weeks 

particulate samples collected during the quarter.  

(8) The noble gas continuous monitor shall be calibrated using laboratory analysis 

of the grab samples from A and B on Table 4.21.C.1 or using reference sources.  

(9) A H-3 grab sample will also be taken when the reactor vessel head is removed.  
This sample will be taken at the ERP or Reactor Building vent whichever will be 

representative dependent upon the head removal vaccum procedure.  

FREQUENCY NOTATION: 

S = At least once per 12 hours.  
D = At least once per 24 hours.  
W At least once per 7 days.  
M = At least once per 31 days.  
Q = At least once per 92 days.  
SA = At least once per 184 days.  
A = At least once per year.  
R = At least once per 18 months.  
S/U = Prior to each reactor startup.  
P = Completed prior to each release.  
NA Not applicable.  

Amendment No. 89 
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENTS

3.21.C (Cont'd) 

5. Hydrogen Concentration 

a. The concentration of hydrogen in 
the augmented offgas treatment sys
tem downstream of the recombiners 
shall be limited to < 2% by volume.  

b. With the concentration of hydrogen 
in the augmented offgas treatment 
system downstream of the recombiners 
exceeding the limit, restore the 
concentration to within the limit 
within 48 hours.  

c. The provisions of Definition J are 
not applicable. The reporting 
provisions of Specification 6.5.2 
are not applicable.  

6. Air Ejector 

a. The gross radioactivity (beta and/ 
or gamma) rate of noble gases meas
ured at the main condenser air ejec
tor shall be limited to < 1 Ci/sec 
at the air ejector.  

b. With the gross radioactivity (beta 
and/or gamma) rate of noble gases 
at the main condenser air ejector 
exceeding Specification 3.21.C.6.a, 
restore the gross radioactivity rate 
to within its limit within 72 hours 
or be in at least HOT STANDBY with
in the next 12 hours.

4.21.C (Cont'd) 

5. Hydrogen Concentration 

a. The concentration-of hydrogen 
in the augmented offgas treat
ment system downstream of the 
recombiners shall be determined 
by continuously monitoring the 
waste gases in the main condenser 
offgas treatment system with the 
hydrogen monitors required OPER
ABLE by Table 3.21.A.2.  

6. Air Ejector 

a. The gross radioactivity (beta and, 
or gamma) rate of noble gases 
from the main condenser air ejec
tor shall be determined at the 
following frequencies by perform
ing an isotopic analysis of a 
representative sample of gases 
taken at the discharge (prior to 
dilution and/or discharge) of the 
main condenser air ejector:

.0-



LIMITING CONDITIONFOR �ERATION SURVEILLA}(CE REQUIREMENTS -i -_______________________________________________________________________________
3.21.C (Cont'd)

7. Containment 
a. Whenever the primary containment is 

vented/purged, it shall be vented/ 
purged through the Standby Gas Treat
ment System. With this specification 
not satisfied, suspend all venting/ 
purging of the containment. This 
specification does not apply to 
Normal Ventilation, or during start
up while performing primary contain
ment inerting in accordance with 
Specification 3.7.A.5.b following 
a shutdown of greater than 24 hours.  

b. The provisions of Definition J are 
not applicable. The reporting pro
visions of Specification 6.5.2 
are not applicable.  

D. Effluent Dose Liquid/Gaseous 

Applicability: At all times.  

Specification: 
1. The dose or dose commitment to a (ac

tual) member of the public due to 
radiation and radioactive releases 
from Cooper Station shall not exceed 
75 mrem to his thyroid or 25 mrem 
to his total body or any other 
body organ during a calendar year.  
In the event the calculated dose 
from radioactive material in liquid 
or gaseous effluents exceeds two times 
the limit of Specification 3.21.B.2.a, 
3.21.C.2.a, or 3.21.C.3.a, prepare and 
submit a Special Report, in lieu of any 
other report, to the Commission pursuant 
to Specification 6.5.3 within 31 days 
which 1) defines actions to be taken to 
reduce releases and prevent recurrence 
and 2) results of an exposure analysis 
including effluent pathways and direct 
radiation to determine whether the dose 
or dose commitment to a member of the 
public due to radiation and radioactive 
releases from Cooper Station during the 
calendar year through the period covered 
by the calculation was less than limits 
stated in this Specification. If the 
estimated dose exceeds the limits stated 
herein, and if the condition resulting 
in doses exceeding these limits has not 
already been corrected, submission of the 
Special Report shall be deemed a timely 
request for a variance in accord with 
provisions of 40 CFR Part 190, provided

4.21.C.6 (Cont'd) 

1) At least once per 31 days 
during normal operation.  

2) _Within 4 hours following an 
7-1n'crease,.a-asindicated by the 

Condenser Air Ejector Noble 
Gas Activity Monitor, of 
greater than 50%, after fac
toring out increases due to 
changes in THERMAL POWER 
level, in the nominal steady 
state fission gas release 
from the primary coolant.  

b. The radioactivity rate of noble 
gases at or near the outlet of 
the main condenser air ejector 
shall be monitored in accordance 
with Table 3.21.A.2.  

D. Effluent Dose Liquid/Gaseous

1. Dose Calculations - The cumu
lative dose to a Member of the 
Public contributed by radioactive 
material in gaseous and liquid 
effluents shall be calculated at 
least once per year in accordance 
with the ODAM in order to verify 
compliance with Specifi
cation 3.21.D.

A~~ent ~ -216a11- ,'
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LIMITING CONDITION FOR OPERATIONSUEILNERQ REET - _ - ~~~-i _ __-

3.21.D (Cont'd) 

information specified in 40 CFR 
Part 190.11(b) is included. In that 
event, a variance is granted until NRC 
Staff action on the item is complete.  

2. The provisions of Definition J are 
not applicable.  

E. Solid Radioactive Waste

Applicability: During solid radwaste 
processing.  

Specification: 

1. The appropriate equipment of the 
solid radwaste system shall be oper
ated to process radioactive waste 
containing liquid and liquid des
tined for disposal subject to 10 
CFR Part 61 to a form that meets 
applicable requirements of 10 CFR 
Part 61.56 before the waste is 
shipped from the site.  

2. Suspend delivery to a carrier for 
transport of any container of 
waste subject to Specification 
3.21.E.1 which does not comply 
with 10 CFR Part 61.56.

4.21 (Cont'd) 

C prNuc!ear S`ýton 

E. Solid Radio-acmtiv Waste 

1. Operating parameters and limits 
for the solidification of radio
active waste were established dur
ing preparational testing of the 
system. Radioactive waste solid
ification shall be performed in 
accordance with established para
meters and limits. In addition, 
every 10th batch of dewatered 
waste will be sampled prior to 
solidification and analyzed for 
pH.  

2. Each drum of solidified or 
dewatered radioactive waste will 
be inspected, prior to capping, to 
insure that there is no free 
standing liquid on top of the 
solid waste.  

3. The Semiannual Radioactive Mate-.  
rial Release Report in Specifi
cation 6.5.1.F shall include the 
following information for radio
active solid waste shipped off
site during the report period:

Amendment. No. 89 
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LIMITING CONDITION FOR 1RATION SURVEILLANCE REQUIREMENTS

3.21 (Cont'd) 

3. The provisions of Definition J are 
not applicable.  

F. Monitoring Program 

Applicability: At all times.  

Specification: 

1. As a minimum the radiological envi
ronmental monitoring program shall 
be conducted as specified in Table 
3.21.F.1. Analytical techniques 
used shall be such that the detec
tion capabilities in Table 3.21.F.2 
are achieved.  

2. In the event the radiological en
vironmental monitoring program is 
not conducted as specified in 
Table 3.21.F.1, prepare and submit 
to the Commission in the Annual 

- Operating Report the reasons for 
not conducting the program in ac
cordance with Table 3.21.F.1 and 
the plans for preventing a recur
rence.  

3. When the radioactivity in a sampled 
environmental medium, averaged over 
a calendar quarter, exceeds an ap
propriate value stated in Table 
6.5-2, prepare and submit to the 
Commission within 31 days from the 
end of the affected calendar quar
ter a Special Report in accordance 
with 6.5.3 which includes an 
evaluation of any release con
ditions, environmental factors or 
other conditions which caused the 
value(s) of Table 6.5-2 to be ex
ceeded. If the radioactivity in 
environmental sample(s) is not at
tributable to release from the 

Amendment No. 89

ý.21 (Cont'd) 

a. Container burial volume, 

b. Tot, a freuantit4ty (determined 

by measurement or estimate), 

c. Principal gamma radionuclides 
(determined by measurement or 
estimate), 

d. Type of waste, 

e. Solidification agent.  

Monitoring Program 

1. Radiological environmental samples 
shall be collected and analyzed 
as specified in Table 3.21.F.1.  

2. A land use census shall be con
ducted annually and shall iden

tify the location of the nearest 
garden that is greater than 500 
square feet in area and that 
yields edible leafy vegetables, 
the location of the nearest milk 
animal, and the location of the 
nearest resident in each of the 
16 meteorological sectors within 
three miles of the Station. The 
land use census shall be conduc
ted at least once per 12 months.  

3. The results of sample analyses 
performed shall be summarized 
in the Annual Radiological 
Environmental Report.  

4. The results of the land use cen
sus shall be included in the 
Annual Radiological Environmental 
Report.

-216a3



LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENTS 

3.21.F (Cont'd) 4.21 (Cont'd) 

Station, the Special Report is not 
required; instead the sample(s) . >!ucear : 
result(s) shall be reported and ,r- e c 
explained in the Annual Radiologi
cal Environmental Report.  

4. When environmental sampling medium 
is not available from a sampling 
location designated in Table 
3.21.F.1, the cause and the loca
tion where replacement samples 
were obtained shall be reported 
in the Annual Radiological Envi
ronmental Report.  

5. In the event a location is identi
fied at which the calculated per
sonal dose associated with one or 
more exposure pathways exceed 120% 
of the calculated dose at the max
imum dose location associated with 
like pathways at a location where 
sampling is conducted as specified 
in Table 3.21.F.1, then the path
ways having maximum exposure poten
tial at the newly identified loca
tion will be added to the radiol
ogical monitoring program and to 
Table 3.21.F.1 at the next SRAB 
meeting if samples are reasonably 
attainable at the new location.  
Like pathways monitored (sampled) 
at a location, excluding the control 
station location(s), having the 
lowest associated calculated per
sonal dose may be deleted from 
Table 3.21.F.1 at the time the 
new pathway(s) and location are 
added.  

6. A change in Table 3.21.F.1 shall 
be described in the Annual 
Radiological Environmental Report.  

7. The provisions of Definition J are 
not applicable.  

Amendment No. 89 
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TABLE 3.21.F.I 
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

(D 

00

1. Airborne

a. Radioiodine 
and Partic
ulate 

Direct Radi
ation 

Waterborne 

a. River Water 

b. Ground Water 

c. Sediment 
from Shore
line

At least 5 locations 

At least 32 locations

At least 2 locations 

At least 2 locations 

At least I location

Continuous operation of sampler with 
sample collection as required by dust 
loading but at least once per 7 days.  

Thermoluminescent Dosimeters (TLD)c 

exchange and read-out at least once 
per 92 days.  

Collect a one (1) gallon grab sample 
at least once per 31 days.  

Collect a one (1) gallon grab sample 
at least once per 92 days.  

Two (2) times a year, once in the 
spring and once in the fall.

Radioidine canister: Ana
lyze at least once per 7 day 
for 1-131.

3

Particulate sample: Analyze ( 
for gross beta radioactivity 
> 24 hours following filter 
change. Perform gamma iso
topic analysis on each samp!le 
in which gross beta activitj 
is >10 times the yearly mean 
of control samples. Perforn 
gamma isotopic analysis on 
composite (by location) sam-I 
ple at least once per 92 days.  

I 

Gamma dose: At least once per 
92 days.  

Gamma isotopicb analysis of 
each sample. Composite grab 
sample for tritiumlanalysis at 
least once per 92,days.  

b C Gamma isotopic and tritium 
analysis of each'sample.  

b 
Gamma isotopic analysis of 
each sample.

Exposure Pathway Number of Sampling and Type and Frequency 
and/or Sample Sample Stations Collection Frequency of Analysis !

2.

,, 3.

(

I



TABLE 3.21.F.1 (CONTINUED) 

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway Number of Sampling and Type and Frequency 

and/or Sample Sample Stations Collection Frequency of Analysis

(~O 

'oo 

!t

a. Milk 
(Nearest 
Producer) 

b. Milk 
(Other 
Producers) 

c. Fish

At least one location 

At least 2 locations 

At least 2 locations

At least once Her 15 days during Peak 
Pasture Period ; at least once per 
31 days at other times.  

At least once per 92 days.  

Two times per year (once in the 
summer and once in the fall).  
Attempt to include the following:

1. Bottom feeding species 
2. Middle-Top feeding species

d. Food 
Products

Samples of three dif
ferent kinds of broad 
leaf vegetation grown 
nearest each of two 
different offsite 
locations of highest 
predicted annual 
average ground-level 
D/Q if milk sampling 
is not performed.  

One sample of each of 
the similar broad leaf 
vegetation grown 15-30 
km distant in the least 
prevalent wind direction 
if milk sampling is not 
performed.

Monthly when available.  

Monthly when available.

Gamma isotopicb and 1-131 
analysis of each sample.  

Gamma isotopicb and 1-131 
analysis of each sample.  

Gamma isotopicb analysis on 
edible portions.

Gamma isotopicb and 1-131 
,analysis.

Gamma isotopicb 
analysis.

and 1-131

4. Ingestion



NOTES FOR TABLE 3.21.F.1

a. DELETED 

b. Ge(Li) gamma isotopic analysis refers to high resolution Ge(Li) gamma spectrum 
analysis as follows: the sample is scanned for gamma-ray activity. If no 
activity is found for a selected nuclide, the detection sensitivity-for that 
nuclide will be calculated using the counting time, detector efficiency, gamma 
energy, geometry, and detector background appropriate to the particular sample 
in question. The following nineteen (19) nuclides shall be analyzed for routinely:

Be-7 
K-40 
Mn-54 
Fe-59 
Co-58 
Co-60 
Zn-65 
Zr-95 
Nb-95

Ru-103 
Ru- 106 
1-131 
Cs-134 
Cs-137 
BaLa-140 
Ce-141

Ce-144 
Ra-226 
Th-228

Any radionuclide detected, i.e., having 
LLD, whether or not it is one of the 19 
as present in the sample.  

c. Thermoluminescent Dosimeters (TLD) is a 
in one package are considered to be two

a measured concentration greater than the 
nuclides listed above, shall be regarded 

single phosphore. Two or more phosphores 
or more dosimeters.

d. Peak Pasture Period is June 1 through September 30 of each year.  

Amendment.No. 89 -216a17-



TABLE 3.21.F.2 

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS

ko

ai 

Lower Limit of Detection (LLD)a 

Airborne Particulate 
Water or Gas Fish Milk Food Products Sediment 

Anaysis (pCi/l) (pCi/m3) (pCi/kg, wet) (pCi/i) (pCi/kg, wet) (pCi/kg, dry), 
I~

gross beta

54Mn 

59 . Fe 

58,60Co 

65 Zn 

95 . Zr

9 5 Nb 

1311 

1 3 4 Cs

15 

30 

15 

30 

30 

15

15 

18 

60 

1514 0La

Note: This list does 
measurable and

7 x 10. 2 

i 1 ,-2

130 

260 

130 

260

1

1 2fl vI�

60

150
x In 6.0 150 L.,• x") 

6 x 10 150 18 80 : 180 

600 60 t) 

15 
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NOTES FOR TABLE 3.21.F.2 

a. The LLD is the "a priori" smallest concentration of radioactive material in a 
sample that will be detected with 95% probability (5% probability of falsely 
concluding that a blank observation represents a "real" signal).  

For a particular measurement system (which may include-,adijo-chiemia',separation): 

LLD = 4.66 Sb 

E . V . 2.22 . Y . exp(-XAt) 

Where 

LLD is the "a priori" lower limit of detection as defined above (as pCi per 
unit mass or volume) 

S is the standard deviation of the background counting rate or of the b 
counting rate of a blank sample as appropriate (as counts per minute) 

E is the counting efficiency (as counts per transformation) 

V is the sample size (in units of mass or volume) 

2.22 is the number of transformation per minute per picocurie 

Y is the fractional radiochemical yield (when applicable) 

X is the radioactive decay constant for the particular radionuclide 

At is the elapsed time between sample collection (or midpoint of the sample 
collection period) and time of counting 

The value of S used in the calculation of the LLD for a detection system shall 

be based on the actual observed variance of the background counting rate or of 

the counting rate of the blank samples (as appropriate) rather than on an unver

ified theoretically predicted variance. In calculating the LLD for a radionu

clide determined by gamma-ray spectrometry, the background shall include the 
typical contributions of other radio-nuclides normally present in the samples 
(e.g., potassium-40 in milk samples).  

Analyses shall be performed in such a manner that the stated LLD's will be 

achieved under routine conditions. Occasionally background fluctuations, 
unavoidably small sample sizes, the presence of interfering nuclides, or other 

uncontrollable circumstances may render these LLD's unachievable. In such 

cases, the contributing factors will be identified and described in the Annual 

Radiological Environmental Operating Report.  

b. LLD for drinking water.  
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LIMITING CONDITION FOR OPtRATION SURVEILLA'CE REQUIREMENTS
_____ - :.;-4..... -- - - �----- -

3.21 (Cont'd) 

G. Interlaboratory Comparison Program

Applicability: 
to Radiological 
Program.

Applicable at all times 
Environmental Monitoring

Specification: 

1. Analyses shall be performed on 

radioactive materials supplied as 

part of an Interlaboratory Com

parison Program which has been 

approved by the NRC.  

2. With analyses not being-performed 

as required in Specification 

3.21.G.1, report the corrective ac

tions taken to prevent a recurrence 

to the Commission in the Annual 

Radiological Environmental Report.  

3. The provisions of Definition J are 

not applicable.  

Amendment No. 89 
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4.21 (Cont'd) 

G. Interlaboratory Comparison Program

1. A b rief su=miary-:of _results ob
tained as part of the Interlab
oratory Comparison Program shall 
be included in the Annual 
Radiological Environmental 
Report, pursuant to Specification 
6.5.1.E.
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3.21 & 4.21 BASES 

3.21.A & 4.21.A INSTRUMENTATION 

3.21.A.1 & 4.21.A.1 Liquid Effluent Monitoring 

The radioactive liquid effluent instrumentation is provided to monitor and control, as 
applicable, the release of radioactive material in liquid effluents. The OPERABILITY 
and use of these instruments implements the requirements of 10 CFR Part 50, Appendix A, 
General Design Criteria 60, 63, and 64. The alarm and/or trip setpoints for these 
instruments are calculated in the manner described in the ODAM to assure that the alarm 
and/or trip will occur before the limit specified in 10 CFR Part 20.106 is exceeded.  
Control of the normal liquid discharge pathway is assured by station procedures 
governing locked discharge valves and valve line-up verification.  

* 3.21.A.2 & 4.21.A.2 Gaseous Effluent Monitoring 

The radioactive gaseous effluent instrumentation is provided to monitor and control, as 
applicable, the releases of radioactive materials in gaseous effluents during actual 
or potential releases of gaseous effluents. The location of this instrumentation is 
indicated by a Figure in the ODAM, a simplified flow diagram showing gaseous effluent 
treatment and monitoring equipment. The alarm/trip setpoints for these instruments shall 
be calculated in accordance with methods in the ODAM, which have been reviewed by NRC, 
to ensure that the alarm will occur prior to exceeding the limits of 10 CFR Part 20.  
The process monitoring instrumentation includes provisions for monitoring the concentra
tions of potentially explosive gas mixtures in the augmented offgas treatment system. The 
OPERABILITY and use of this instrumentation is consistent with the requirements of 

* General Design Criteria 60, 63, and 64 of Appendix A to 10 CFR Part 50.  

In the event no flow rate measurement device is operable on a gaseous stream, alternative 
24-hour estimates are adequate since the system design is constant flow and loss of flow 
is alarmed in the control room.  

3.21.B & 4.21.B LIQUID EFFLUENTS 

3.21.B.1 & 4.21.B.I Concentration 

This specification is provided to ensure that the concentration of radioactive materials 
released in liquid waste effluents from the site to unrestricted areas will be less 
than the concentration levels specified in 10 CFR Part 20.106. This limitation provides 
additional assurance that the levels of radioactive materials in bodies of water outside 
the site will not result in exposures within (1) the Section IV.A guides on technical 
specifications in Appendix I, 10 CFR Part 50, for an individual and (2) the limits of 
10 CFR Part 20.106(e) to the population. The concentration limit for noble gases is 
based upon the assumption that Xe-135 is the controlling radioisotope and its MPC in 
air (submersion) was converted to an equivalent concentration in water using the methods 
described in International Commission on Radiological Protection (ICRP) Publication 2.  

Since service water is not a normal or expected source of significant radioactive release, 
routine sampling and _onitoring for radioactivity is precautionary. An activity con
centration of 3 x 10 pCi/ml in service water effluent is diluted in the discharge 
canal to about 1.5% of the 10 CFR 20 Appendix B Table 2 Column 2 concentration with only 
one circulating water pump operating. During normal Station operation the dilution 
would be even greater. By monitoring service water effluent continuously for radio
activity and by confirmatory sampling weekly, reasonable assurance that its activity 
concentration can be kept to a small fraction of the 10 CFR Part 20.106 limit and 
within the Specification 3.21.B.2.a limit is provided.  

By monitoring service water continuously and liquid radwaste continuously during dis
charge with the monitor set to alarm or trip before the limit specified in 10 CFR 20.106 
is exceeded, reasonable assurance of compliance with Specification 3.21.B.1.2 is provided.  
Verification that radioactivity in liquid effluent averaged only a small fraction of the 
concentration limit is provided by calculations demonstrating compliance with Specifica
tion 3.21.B.2.a.  
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3.21 & 4.21 BASES (Cont'd) 

3.21.B & 4.21.B LIQUID EFFLUENTS (Cont'd) 

3.21.B.1 & 4.21.B.1 Concentration (Cont'd) 

Compliance with 1OCFR Part 20.106 implies that the concentration limit represented 
by 10CFR Part 20, Appendix B, Table 2 will be met within a suitable and reasonable 
averaging time for assessing compliance. That averaging time is dependent upon 
the resolving time of the measurements or estimates which are used to evaluate 
compliance. Assessment of compliance is done by sampling and analysis according to 
Specification 4.21.B.1.2, by estimating or measuring the maximum release flow and 
the minimum dilution flow coincident during the period of release represented by the 
sample, and by computing the concentration as a fraction of the limit in the 
unrestricted area periodically on the basis of these data.  

3.21.B.2 & 4.21.B.2 Liquid Dose 

Specifications 3.21.B.2, 3.21.C.2 and 3.21.C.3 implement the requirements of 10 CFR 
Part 50.36a and of 10 CFR Part 50, Appendix I, Section IV. These specifications state 
limiting conditions for operation (LCO) to keep levels of radioactive materials in 
LWR effluents as low as is reasonably achievable. Compliance with these specifications 
will also keep average releases of radioactive material in effluents at small per
centages of the limits specified in 10 CFR Part 20.106. Surveillance Requirements 
provide for the measurement of releases and calculation of doses to verify compliance 
with the Specifications. Action statements in these Specifications implement the 
requirements of 10 CFR Part 50.36(c)(2) and 10 CFR Part 50, Appendix I, Section IV.A 
in the event an LCO is not met. Annual dose limitations stated in Specifications 
3.21.B.2, 3.21.C.2, and 3.21.C.3 are not strict limits as used elsewhere in the Technical 
Specifications (are not an immediate safety concern) but do obligate NPPD to take the 
applicable reporting action required in Specifications 3.21.B.2.b, 3.21.C.2.b, or 
3.21.C.3.b.  

10 CFR Part 50 contains two distinctly separate statements of requirements pertaining to 
effluents from nuclear power reactors. The first concerns a description of equipment 
to maintain control over radioactive materials in effluents, determination of design 
objectives, and means to be employed to keep radioactivity in effluents ALARA. This 
requirement is stated in Part 50, Section 34a and Appendix I, Section II. Appendix I, 
Section III stipulates that conformance with the guidance on design objectives be 
demonstrated by calculations (since demonstration is expected to be prospective). The 
other is a requirement for developing limiting conditions for operation in technical 
specifications. It is stated in 10 CFR Part 50, Section 36a and Appendix I, Section IV.  
Both the intent of the Commission and the requirement are clearly stated in the Opinion 
of the Commission; relevant paragraphs from that document follow: 

Section 50.36a(b) of 10 CFR Part 50 provides that licensees shall be guided by 
certain considerations in establishing and implementing operating procedures speci
fied in technical specifications which take into account the need for operating 
flexibility and at the same time ensure that the licensee will exert his best 
efforts to keep levels of radioactive materials in effluents as low as practicable.  
The Appendix I that we adopt provides more specific guidance to licensees in 
this respect.  

Aemndent No. 89 
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3.21 & 4.21 BASES (Cont'd) 

3.21.B & 4.21.B LIQUID EFFLUENTS (Cont'd) 

3.21.B.2 & 4.21.B.2 Liquid Dose (Cont'd) 

A. The Rule 

Section IV of Appendix I specifies action levels for the licensee. If, for any 
individual light water cooled nuclear power reactor, the quantity of radioactive 
material actually released in effluents to unrestricted areas during any calendar 
quarter is such as to cause radiation exposure, calculated on the same basis as 
the design objective exposure, which would exceed one-half the annual design 
objective exposure, the licensee shall make an investigation to identify the causes 
of these high release rates, define and initiate a program of action to correct 
the situation, and report these actions to the Commission within 30 days of the 
end of the calendar quarter.  

2 
The conclusion of the NRC Staff in the Appendix I Rulemaking Hearing agrees with that 

of the Commission. The Staff recommended, "...that the limiting conditions for oper
ation described in Appendix I, Section IV be applicable upon publication to technical 
specifications included in any license authorizing operation of a light water cooled 
nuclear power reactor..." (p. 73). (Cont'd) 

The action to be taken by a licensee in the event a limiting condition is e ceeded, 
is stated in Appendix I, Section IV.A and in the Opinion of the Commission. Techni
cal Specifications 3.21.B.2, 4.21.B.2, 3.21.C.2, 4.21.C.2, 3.21.C.3 and 4.21.C.3 for 
Cooper Station conform to this requirement.  

Guidance for developing technical specifications for surveillance and monitoring is 
included in Appendix I, Section IV.B.  

Although "it is expected that the annual releases of radioactive material in effluents 
from light water cooled nuclear power reactors can generally be maintained within the 
levels set forth as numerical guides for design objectives in Section II" (Appendix I, 
Section IV), no recommendation was made by eit er the Staff in its Concluding 
Statement- or by the Commission in its Opinion that design objective values should 
appear as technical specification limits. The Opinion of the Commission and the 
statement of Appendix I are clear. Limiting conditions of operation (LCO) related to 
the quantity of radioactive material in effluents released to an unrestricted area 
stated in technical specifications shall conform to Appendix I, Section IV.A.  
Licensee action in the event an LCO is exceeded should be in accord with Section IV.A.  

Finally, surveillance and monitoring of effluents and the environment should conform 
to Section IV.B.  

With the implementation of Specification 3.21.B.2 and 4.21.B.2 there is reasonable 
* assurance that Station operation will not cause a radionuclide concentration in public 

drinking water taken from the River that exceeds the standard for anthropogenic 
radioactivity in community drinking water.  
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3.21 & 4.21 BASES (Coned) 

3.21.B & 4.21.B LIQUID EFFLUENTS (Cont'd) 

3.21.B.2 & 4.21.B.2 Liquid Dose (Cont'd) 

Specification 3.21.B.2.c implements the requirements of 10 CFR Part 50.36a(a)(1) that 
operating procedures be established and followed and that equipment be maintained and 
used to keep releases to the environment as low as is reasonably achievable. The 
OPERABILITY of the liquid radwaste treatment system ensures that the appropriate 
portions will be available for use whenever liquid effluents require treatment prior 
to release to the environment. The specification that the portions of the system 
which were used to establish compliance with the design objectives in 10 CFR Part 50, 
Appendix I, Section II be used when specified provides reasonable assurance that 
releases of radioactive material in liquid effluent will be kept as low as is reason
ably achievable. The activity concentration, 0.01 UCi/ml, below which liquid rad
waste treatment would not be cost beneficial, and therefore not required, is 
demonstrated below: 

The quantity of radioactive material in ýiquid effluent released annually from 
Cooper Station has been calculated to be

total iodines 3 
total others (less H3)

3.65 curies 
0.7 

total 4-35 curies

The population dose commitment resulting from the radioactive material in liquid 
effluent released annually has been calculated to be

thyroid 
total body

1.95 manrem 
0.56 

total 2.5 manrem

Therefore, population doses are about 0.5 manrem per curie of 3 iodine released 
and about 0.8 manrem per curie of other radionuclides (less H ) released in 
liquids. It would be conservative to assume one manrem committed per curie 
released in liquid effluent.  

The volume of liquid waste processed and intended for discharge is estimated to 
be:

Low Purity Waste 

Chemical Waste + 
Demin Regenerant Waste

5700 gal/day 1.8 x 10 6 gal/yr 

4000 gal/day 1.2 x 106 gal/yr

The annual costs to operate the radwaste processing equipment, neglecting credit 

for capital recovery, are estimated according to Regulatory Guide 1.110 to be:

Dirty Waste !onex 
Evaporator

$ 88,000/yr 
$114,000/yr

Unit volume operating costs are about:

Amendment No. 89
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3.21 & 4.21 BASES (Cont'd) 

3.21.B & 4.21.B LIQUID EFFLUENTS (Cont'd) 

3.21.B.2 & 4.21.B.2 Liquid Dose-(Cont'd) 

Assuming the costbenefit balance is $1,000 expenditure per manrem reduction and 
assuming teatment removes all radioactivity from the liquid, then 

(1) the activity concentration in a batch below which treatment is not cost
beneficial is 

$ 88,000 1 curie 106 VCi 1 manrem 
C = 1.8E+6 gal x 3785 ml manrem curie $1,000 

gal 

C = 0.013 vCi/ml 

(Cont'd) 

(2) the activity concentration below which evaporation is not cost
beneficial is 

$114,000 x I curie x 106 UCi x I manrem 
C = 1.2E+6 gal x 3785 ml manrem curie $1,000 

gal 

C = 0.025 vCi/ml 

Therefore, to one significant digit, radwaste treatment of liquids containing 
less than 0.01 uCi/ml is not justified.  

I 

NRC Commissioners, "Opinion of the Commission," in the Appendix I Rulemaking Hearing, 
Docket Rm502, p. 101102, April 30, 1975.  

2NRC Staff, "Concluding Statement of the Regulatory Staff," in the Appendix I Rule

making Hearing, Docket RM502, pp. 17, 69, 73, 115, February, 1974.  

3 
3NRC Commissioners, p. 101.  
4 NRC Staff, op. cit.  

5 NRC Commissioners, op. cit.  

6 Demonstration of Compliance with 10 CFR 50 Appendix I, Revision I and Supplement 2, 

Nebraska Public Power District, Cooper Nuclear Station, January 9, 1978.  
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3.21 & 4.21 BASES (Cont'd) 

3.21.C & 4.21.C GASEOUS EFFLUENTS 

S3.21.C.1 & 4.21.C.1 Concentration 

Specification 3.21.C.1.a is included to assure that a measure of control is provided 
over the concentration of radionuclides in air leaving the exclusion area. Radio
active noble gases are monitored by instruments that provide a measure of release rate 
and cause automatic alarm when the noble gas concentration offsite is expected to 
exceed'the dose rate specified in 3.21.C.1.a. With prompt action to reduce the 
radioactive noble gas concentration in effluent following alarm initiation, it can be 
maintained at a small fraction of the annual limit. The specified release rate limits 
restrict the corresponding gamma and beta dose rates above background to an individual 
at or beyond the exclusion area boundary to < 500 mrem/year to the total body or to 
< 3000 mrem/year to the skin.  

Radioiodines and radionuclides in particulate form are sampled with integrating 
samplers that permit assessment of the average release rate during each sample col
lection period. By complying with Specifications 3.21.C.2 and 3.21.C.3 the average 

offsite concentration will be maintained at a small fraction of the 10 CFR Part 20.106 
concentration limit.  

3.21.C.2 & 4.21.C.2 Noble Gases 

Assessments of dose required by Specifications 4.21.C.2 and 4.21.C.3 to verify com
pliance with Appendix I, Section IV is based on measured radioactivity in gaseous 
effluent and on calculational methods stated in the ODAM. Pathways of exposure and 
location of individuals are selected such that the dose to a nearby resident is un
likely to be underestimated. Dose assessment methodology described in the ODAM for 
gaseous effluent will be consistent with the methodology in Regulatory Guides 1.109 
and 1.111. Cumulative and projected assessments of dose made during a quarter are 

I based on historical average, or reference (the same period of record used in the 
design objective Appendix I evaluation) atmospheric conditions. Assessments made 
for the annual radiological environmental report will be based on quarterly and annual 
averages of atmospheric conditions during the period of release.  

The bases for Specifications 3.21.C.2 and 4.21.C.2 are also discussed in the bases 
for Specifications 3.21.B.2 and 4.21.B.2.  

3.21.C.3 & 4.21.C.3 Iodine and Particulates 

The bases for Specifications 3.21.C.3 and 4.21.C.3 are discussed in the bases for 
Specifications 3.21.B.2 and 4.21.B.2.  
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&XCU) V Z 6 P 60--26a6



S3.21 & 4.21 BASES (Cont'd) 

3.21.C & 4.21.C GASEOUS EFFLUENTS (Cont'd) 

3.21.C.4 & 4.21.C.4 Gaseous Radwaste System 

The OPERABILITY of the gaseous radwaste treatment system and the ventilation exhaust 

treatment systems ensures that the systems will be available for use whenever gaseous 
effluents require treatment prior to release to the environment. The requirement 
that the appropriate portions of these systems be used when specified provides 
reasonable assurance that the releases of radioactive materials in gaseous effluents 

will be kept "as low as is reasonably achievable." This specification implements 
the requirements of 10 CFR Part 50.36a, General Design Criterion 60 of Appendix A to 

10 CFR Part 50, and design objective Section IID of Appendix I to 10 CFR Part 50.  

The specified limits governing the use of appropriate portions of the systems are 

specified as a suitable fraction of the dose design objectives set forth in Sections 

II.B and II.C of Appendix I, 10 CFR Part 50, for gaseous effluents.  

3.21.C.5 & 4.21.C.5 Hydrogen Concentration 

This specification is provided to ensure that the concentration of potentially explosive 

* gas mixtures contained in the waste gas treatment system is maintained below the 
Sflammability limits of hydrogen and oxygen. While the Augmented Treatment System is 

in service the hydrogen and oxygen concentrations are prevented from reaching the 

flammability limits. Maintaining the concentration of hydrogen below its flammability 
limit provides assurance that the releases of radioactive materials will be controlled 
in conformance with the requirements of General Design Criterion 60 of Appendix A to 

10 CFR Part 50.  

T 3.21.C.6 & 4.21.C.6 Air Ejector 

Restricting the gross radioactivity rate of noble gases from the main condenser pro

vides reasonable assurance that the total body exposure to an individual at the 

exclusion area boundary will not exceed a small fraction of the limits of 10 CFR 

Part 100 in the event this effluent is inadvertently discharged directly to the 

environment without treatment. This specification implements the requirements of 

General Design Criteria 60 and 64 of Appendix A to 10 CFR Part 50.  

3.21.C.7 & 4.21.C.7 Containment 

This specification provides reasonable assurance that releases of Iodine from drywell 
purging during power operations and 24 hours after shutdown will not be excessively 

large, particularly due to Iodine-spiking. The exemptions to using the SBGT system 

are intended to minimize the time the SBGT system is on line while coolant temperature 

is greater than 200*F, hence to decrease the probability of damage to the SBGT filters 

that could occur from overpressurization due to a LOCA and the main purge and vent 
valves open.  

3.21.D & 4.21.D EFFLUENT DOSE LIQUID/GASEOUS 

This specification is provided to meet the reporting requirements of 40 CFR Part 190.  

Amendment No. 89 
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3.21 & 4.21 BASES (Cont'd) 

3.21.D & 4.21.D EFFLUENT DOSE LIQUID/GASEOUS (Cont'd) 

SIn the event an analysis is required to determine compliance with 40 CFR 190, the dose 

to a member of the public due to radiation direct from the station will be estimated 

with the aid of environmental TLD, PIC, or similar environmental radiation dosimetry.  

A contribution from another fuel cycle facility is not added since there is no 

licensed fuel cycle facility within 50 miles of Cooper Station.  

3.21.E & 4.21.E SOLID RADIOACTIVE WASTE 

The OPERABILITY of the solid radwaste system ensures that the system will be avail

able for use whenever solid radwastes require materials processing and packaging 

prior to being shipped offsite. This specification implements the requirements of 

10 CFR Part 50.36a and General Design Criteria 60 of Appendix A to 10 CFR Part 50.  

3.21.F & 4.21.F MONITORING PROGRAM 

The radiological environmental monitoring program, including the land use census, is 

-conducted to satisfy the requirements of 10 CFR Part 50, Appendix I, Section IV.B.2 

and 3. The radiological monitoring program required by this specification provides 

measurements of radiation and of radioactive materials in those exposure pathways 

and for those radionuclides which lead to the highest potential radiation exposures of 

individuals resulting from the station operation. This monitoring program thereby 

supplements the radiological effluent monitoring program by verifying that the measure

able concentrations of radioactive materials and levels of radiation are not higher 

than expected on the basis of the effluent measurements and modeling of the environ

mental exposure pathways.  

•-rThe environmental monitoring program described in Table 3.21.F.1 is the minimum pro

gram which will be maintained. The Offsite Dose Assessment Manual (ODAM) describes 

in detail the actual monitoring program which is performed to ensure compliance with 

the specified minimum program. Control of the radiological environmental monitoring 

program, including the ODAM, rests with the Environmental Affairs Division of 

Operations and not the Cooper Nuclear Station organization.  

The land use census is conducted annually to identify changes in use of the unre

stricted area in order to recommend modifications in monitoring programs for evalu

ating individual doses from principal exposure pathways.  

The need to adjust the program to current conditions and to assure that the integrity 

of the program is maintained are thereby provided. Restricting the census to gardens 

of greater than 500 square feet provides assurance that significant exposure pathways 

via leafy vegetables will be identified and monitored since a garden of this size is 

the minimum required to produce the quantity (26 kg/year) of leafy vegetables assumed 

in Regulatory Guide 1.109 for consumption by a child. To determine this minimum 

garden size, the following assumptions were used, 1) that 20% of the garden was used 

for growing broad leaf vegetation (i.e., similar to lettuce and cabbage), and 2) a 

vegetation yield of 2 kg/square meter.  

3.21.G & 4.21.G INTERLABORATORY COMPARISON PROGRAM 

The requirement for participation in a Interlaboratory Comparison Program is pro

vided to ensure that independent checks on the precision and accuracy of the meas

urements of radioactive material in environmental sample matrices are performed as 

part of a quality assurance program for environmental monitoring in order to dem:rn

strate that the results are reasonably valid. Participation in an Interlaboratozy 

Comparison Program is contingent upon availability of samples supplied by the NRC or 

samples approved by the NRC.  
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6.2 (cont'd)

a. Verification of compliance with internal rules, procedures 
(for example: normal, off-normal, emergency, operating, 
maintenance, surveillance, test, and radiation control 
procedures) and applicable license conditions at least once 

1. i"'l I li , 1 ýi Xii,'! 
per 24 months. li pnl ;ii; i 

b." The training, qualification, and performance of the operating 
staff at least once per 24 months.  

c. The Emergency Plan and implementing procedures at least once per 
12 months.  

d. The Security Plan and implementing procedures at least once per 
12 months.  

e. The facility fire protection and its implementing procedures at 
least once per 24 months.  

f. A fire protection and loss prevention inspection will be performed 
utilizing either qualified off-site licensee personnel or an out
side fire protection consultant at least once per 12 months.  

g. An inspection and audit by an outside qualified fire protection 
consultant shall be performed at least once per 36 months.  

h. The Radiological Environmental Monitoring Program and the Offsite 
Dose Assessment Manual with their implementing procedures at least 
once every 24 months.

Amendment No. 82, 85, 89
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6.3 PROCEDURES Aiv-PROGRAMS

6.3.1 Introduction 

Station personnel shall be provided detailed written procedures to be 
used for operation and maintenance of system p 
that could have an effect on nuclear safety. F'r',i, ISpncificiItn-i 

6.3.2 Procedu)res 

Written procedures and instructions including applicable check off 
lists shall be provided and adhered to for the following: 

A. Normal startup, operation, shutdown and fuel handling operations 
of the station including all systems and components involving 
nuclear safety.  

B. Actions to be taken to correct specific and foreseen potential 
or actual malfunctions of safety related systems or components 
including responses to alarms, primary system leaks and abnormal 
reactivity changes.  

C. Emergency conditions involving possible or actual releases of radio
active materials.  

D. Implementing procedures of the Security Plan and the Emergency Plan.  

E. Implementing procedures for the fire protection program.  

F. Administrative procedures for shift overtime.  

G. Implementing procedures for the Offsite Dose Assessment Manual.  

6.3.3 Maintenance and Test Procedures 

The following maintenance and test procedures will be provided to satisfy 
routine inspection, preventive maintenance programs, and operating license 
requirements.  
A. Routine testing of Engineered Safeguards and equipment as required 

by the facility License and the Technical Specifications.  

B. Routine testing of standby and redundant equipment.  

C. Preventive or corrective maintenance of plant equipment and systems 
that could have an effect on nuclear safety.  

D. Calibration and preventive maintenance of instrumentation that could 
affect the nuclear safety of the plant.  

E. Special testing of equipment for proposed changes to operational 
procedures or proposed system'design changes.

6.3.4 Radiation Control Procedures 

Radiation control procedures shall be maintained and made available to all 
station personnel. Theseprocedures shall show permissible radiation 
exposure, and shall be consistent with the requirements of 10 CFR 20.  
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6.5.1.C (Cont'd)

1. A tabulation on an annual basis of the number of station, 
utility and other personnel (including contractors) re
ceiving exposures greater than 100 mrem/yr and their 
associated man rem exposure according to work and job 
functions, 1/ e.g., reactor operations and surveillance, 
inservice inspection, routine maintenance, special main
tenance (describe maintenance), waste processing, and 
refueling. The dose assignment to various duty functions 
may be estimates based on pocket dosimeter, TLD, or film 
badge measurements. Small exposures totaling less than 20% 
of the individual total dose need not be accounted for. In 
the aggregate, at least 80% of the total whole body dose 
received from external sources shall be assigned to specific 
major work functions.  

2. A summary description of facility changes, tests or experi
ments in accordance with the requirements of 1OCFR50.59(b).  

3. Pursuant to 3.8.A, a report of radioactive source leak 
testing. This report is required only if the tests reveal 
the presence of 0.005 microcuries or more of removable 
contamination.  

4. Documentation of all challenges to relief valves or safety 
valves.  

D. Monthly Operating Report 

Routine reports of operating statistics, shutdown experience, and 
a narrative summary of operating experience relating to safe 
operation of the facility, shall be submitted on a monthly basis 
to the individual designated in the current revision of Reg.  
Guide 10.1 no later than the tenth of each month following the 
calendar month covered by the report.  

E. Annual Radiological Environmental Report 

1. Routine radiological environmental reports covering the 
surveillance activities related to the Station operation 
during the previous calendar year shall be submitted to 
the NRC before May 1 of each year.  

2. The Annual Radiological Environmental Report shall include 
the following: 

a. A summary of doses to a Member of the Public Offsite 
due to Cooper Station aqueous and airborne radioactive 
effluents, calculated in accordance with methods 
compatible with the ODAM.  

b. A summary of the results of the land use census 
required in Specification 4.21.F.2.  

1/ This tabulation supplements the requirements of §20.407 of 1OCFR Part 20.  

"" ment Nos. 8 8 -231- -.



6.5.1.E (Cont'd) __________ __________

c. Summarized and tabulated results in the format of Table 

6.5-1 of analyses of samples required by the radiological 

environmental monitoring program, and taken during the 

report period. In the event that some results are not 

available for inclusion with the report, the report shall be 

submitted noting and explaining the reasons for the missing 

results. The missing data shall be submitted as soon as 

possible in a supplementary report.  

d. A summary description of the radiological environmental 

monitoring program including any changes; a map of all sampl

ing locations keyed to a table giving distances and directions 

from the reactor; and the results of participation in the Inter

laboratory Comparison Program, required by Specification 3.21.G.  

F. Semiannual Radioactive Material Release Report 

1. A report of radioactive materials released from the Station during 

the preceding six months shall be submitted to the NRC within 

60 days after January I and July 1 of each year*.  

2. A Semiannual Radioactive Material Release Report shall include the 

following: 

a. A summary by calendar quarter of the quantities of radioactive 
liquid and gaseous effluents released from the Station. The 
data should be reported in the format recommended in Regulatory 
Guide 1.21, Appendix B, Tables 1 and 2.  

b. A summary of radioactive solid waste shipped from the Station, 

including information named in Specification 4.21.E.3.  

c. A summary of meteorlogical data collected during the year shall 

be included in the Semiannual Report submitted within 60 days 

after January 1 of each year.  

d. A list and brief description of each unplanned release of 

gaseous or liquid radioactive effluent that causes a limit in 

Specification 3.21.B.1.a, 3.21.B.2.a, 3.21.C.I.a, 3.21.C.2.a, 

or 3.21.C.3.a to be exceeded.  

e. Calculated offsite dose to humans resulting from the release of 

effluents and their subsequent dispersion in the atmosphere 

reported in accordance with Regulatory Guide 1.21.  

*It should be noted that this data has not normally been available to the District within 

60 days and a verbal extension has typically been required from the NRC CNS Project 

Manager.  

Amendment No. 89
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TABLE 6.5-1 

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of Facility Cooper Nuclear Station Docket No. 50-298

Location of Facility Nemaha, Nebraska 
(County, State)

Reporting Period

Type & Lower Limit All Indicator Control 

Medium of Pathways Total No. of Locations Location with Highest Annual Mean Locations No. of 

Sampled of Analyses Detection(1) Meant](2) Name Mean[](2) Meant](2) Repor ab]( 

(Unit of Measurement) Performed (LLD) Range (2) Distance & Direction Range (2) Range (2) Occurren&'.

Table Notes: 

(1) Nominal Lower Limit of Detection (LLD) as defined in Definition K.A.  

(2) Mean and Range based upon detectable measurements only. Fraction of detectable measurements at specified locati 

indicated in brackets [].

ons



6.5.2 Reportable Events

A Reportable Event shall be any of those conditions specified in 

Section 50.73 to IOCFR Part 50. The NRC shall be notified and a 

report submitted pursuant to the requirements of Section 50.73.  
Each Reportable Event shall be reviewed by SORC and the results 

of this review shall be submitted to SRAB and the Assistant General 

Manager - Nuclear.  

Amendment No. 89 
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6.5.3 Unique Reporting Requirements 

Reports shall be submitted to the Director, Nuclear Reactor Regulation, 
USNRC, Washington, D.C. 20555, as follows: 

A. None 

B. Special Reports 

Special reports (in lieu of Licensee Event Reports) may be required 
covering inspections, test and maintenance activities. These special 
reports are determined on an individual basis for each unit and 
their preparation and submittal are designated in the Technical 
Specifications.  

Special reports shall be submitted to the NRC Regional Administrator 
within the time period specified for each report.  

1. Measured levels of radioactivity in an environmental sampling 
medium determined to exceed the reporting level values of Table 
6.5-2 when averaged over any calendar quarter sampling period.  
When more than one of the radionuclides in Table 6.5-2 are 
detected in the sampling medium, this report shall be submitted 
if: 

Concentration (1) Concentration (2) + .. > 1.0 
Limit Level (1) Limit Level (2) -

When radionuclides other than those in Table 6.5-2 are detected 
and are the result of plant effluents, this report shall be 
submitted if the potential annual dose to an individual is equal 
to or greater than the calendar year limits of Specifications 
3.21.B.2.a and 3.21.C.3.a. This report is not required if the 
measured level of radioactivity was not the result of plant 
effluents; however, in such an event, the condition shall be 
reported and described in the Annual Radiological Environmental 
Report.  

Amendment No. 89 
f-tt1L P (.- O -235- 'X:(xýx Y

I I



REPORTING LEVELS
TABLE 6.j-2 

FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES

C+ 

03 =O 

Oo

H-3

Mn-54 

Fe-59 

Co-58 

Co-60 

Zn-65 

Zr-Nb-95 

1-131 

Cs-134 

Cs-137 

Ba-La-140

2E + 4(a) 
3E + 4(c)

1E + 3 

4E + 2 

1E + 3 

3E + 2 

3E + 2

3E + 4 

IE + 4 

3E + 4 

IE + 4 

2E + 4

4E + 2(b)

2 

30 

50

2E + 2(b)

0.9

10 

20

1E + 3 

2E + 3

3 

60 

70

1E + 2 

1E + 3 

2E + 3

3E + 2(b)

(a) For drinking water samples. This is the 40 CFR 141 value.  

(b) Concentration of parent or daughter.  
(c) For samples of water not used as a source of drinking water.

Reporting Levels 

Water Airborne Particulate Fish Milk Food Products V 
Analysis (pCi/1) or Gases (pCi/m3) (pCi/Kg, Wet) (pCi/l) (pCi/Kg, Wet)



6.6 Process Control Program (PCP) 

6.6.1 The PCP shall be a manual detailing the program of sampling, 
analysis and formulation determination by which SOLIDIFICATION 
of radioactive waste from liquid systems is assured consistent 
with Specification 3.21.E and the surveillance requirements of 
these Technical Specifications.  

6.6.2 District Initiated Changes 

A. Shall be submitted to the Commission by inclusion in the 
Semiannual Radioactive Material Release Report for the period 
in which the change(s) was made effective and shall contain: 

1. Sufficiently detailed information to totally support the 
rationale for the change without benefit of additional or 
supplemental information; 

2. A determination that the change did not reduce the overall 
conformance of the solidified waste product to existing 
criteria for solid wastes; and 

3. Documentation of the fact that the change has been reviewed 

and found acceptable by the SORC.  

B. Shall become effective upon review and acceptance by the SORC.  

6.7 Offsite Dose Assessment Manual (ODAM) 

6.7.1 The ODAM shall describe the methodology and parameters to be used in 
the calculation of offsite doses due to radioactive gaseous and liquid 
effluents and in the calculation of gaseous and liquid effluent 
monitoring instrumentation alarm/trip setpoints consistent with the 
applicable LCO's contained in these Technical Specifications. The ODAM 
also describes the Environmental Radiation Monitoring Program.  

6.7.2 District Initiated Changes 

A. Shall be submitted to the Commission by inclusion in the Semi
annual Radioactive Material Release Report for the period in which 

the change(s) was made effective and shall contain: 

1. Sufficiently detailed information to totally support the 
rationale for the change without benefit of additional or 
supplemental information. Information submitted should consist 
of a package of those pages of the ODAM to be changed with each 
page numbered and provided with a signed approval and date box, 

together with appropriate analyses of evaluations justifying the 

change(s).  

2. A determination that the change will not reduce the accuracy 
or reliability of dose calculations or setpoint determinations.  

3. Documentation of the fact that the change has been reviewed 
and found acceptable by the SORC.  

B. Shall become effective upon review and acceptance by the SORC.  

Amendment No. 89 
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6.8 Major Changes To Radioactive Waste Treatment Systems 
( L i q u i d , G a s e o u s , a n d S o l i d ) .. .. . . . .  

6.8.1 The radioactive waste treatment systems (liquid, gaseous, and solid) 
are those systems described in the facility Safety Analysis Report and 
amendments thereto, which are used to maintain that control over 
radioactive materials in gaseous and liquid effluents and in solid 
waste packaged for offsite shipment required to meet the LCO's set 
forth in Specifications 3.21.B, 3.21.C, 3.21.D, and 3.21.E. The NRC 

is notified of major changes to these systems under the provisions of 
10 CFR Part 50.59 and Part 50.71 (USAR revisions).

Amendment No. 89 
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ENVIRONMENTAL TECHNICAL SPECIFICATIONS 

APPENDIX B 

TO 

OPERATING LICENSE NO. DPR-46

FOR THE

COOPER NUCLEAR STATION 

NEBRASKA PUBLIC POWER DISTRICT

DOCKET NO. 50-298 

(All 84 pages of these Appendix B Technical Specifications have been deleted 
in their entirety by the generation of Radiological Environmental Technical 
Specifications (RETS) in Appendix A.) 

Amendment No. 89
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. .UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 89 TO FACILITY OPERATING LICENSE NO. DPR-46 

NEBRASKA PUBLIC POWER DISTRICT 

COOPER NUCLEAR STATION 

DOCKET NO. 50-298 

1.0 INTRODUCTION 

To comply with Section V of Appendix I of 1U CFR Part 50, tienraska 

Public Power District has filed with the Commission plans and oroposed 

technical specifications developed for the purpose of keeping releases 

of radioactive materials to unrestricted areas duriný normal ooerations, 

including expected operational occurrences, as low as is reasonably 

achievable. Nebraska Public Power District filed this information with 

the Commission by letter dated March 7, 1984 and supplemented by letters 

dated April 10, 1984 and July 19, 1984, which requested changes to the 

Technical Specifications appended to Facility Operating License 

No. DPR-46 for Cooper Nuclear Station. The proposed technical 

specifications update those portions of tne technical specifications 

addressiny radioactive waste manaqement and make them consistent with 

the current staff positions as expressed in NMREG-0473. These revised 

technical specifications would reasonably assure compliance, in 

radioactive waste management, with the provisions of 10 CFR Part 50.36a, 

as supplemented by Appendix I to 1() CFR Part bl), with 10 CFR 

Parts 20.105(c), 106(g), and 405(c); with 10 CFR Part 50, Appendix A, 

General Design Criteria 60, 63, and 64; and with 10 CFH Part 50, 

Appendix B.
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2.0 BACKGROUND AND DISCUSSION 

2.1 Regulations 

10 CFR Part 50, "Domestic Licensing of Production and Utilization 

Facilities", Section 50.36a, "Technical Specifications on Effluents 

from Nuclear Power Reactors", provides that each license authorizing 

operation of a nuclear power reactor will include technical 

specifications that (1) require compliance with applicable provisions 

of Part 20.106, "Radioactivity in Effluents to Unrestricted Areas"; 

(2) require that operating procedures developed for the control of 

effluents be established and followed; (3) require that equipment 

installed in the radioactive waste system be maintained and used; and 

(4) require the periodic submission of reports to the NRC specifying 

the quantity of each of the principal radionuclides released to 

unrestricted areas in liquid and gaseous effluents, any quantities of 

radioactive materials released that are significantly above design 

objectives, and such other information as may be required by the 

Commission to estimate maximum potential radiation dose to the public 

resulting from the effluent releases.  

10 CFR Part 20, "Standards for Protection Against Radiation," 

paragraphs 20.105(c), 20.106(g), and 20.405(c), require that nuclear 

power plant and other licensees comply with 40 CFR Part 190, 

"Environmental Radiation Protection Standards for Nuclear Power 

Operations" and submit reports to the NRC when the 40 CFR Part 190 

limits have been or may be exceeded.
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10 CFR Part 50, Appendix A - General Design Criteria for Nuclear Power 

Plants, contains Criterion 60, Control of releases for radioactive 

materials to the environment; Criterion 63, Monitoring fuel and waste 

storage; and Criterion 64, Monitoring radioactivity releases.  

Criterion 60 requires that the nuclear power unit design include means 

to control suitably the release of radioactive materials in gaseous 

and liquid effluents and to handle radioactive solid wastes produced 

during normal reactor operation, including anticipated operational 

occurrences. Criterion 63 requires that appropriate systems be 

provided in radioactive waste systems and associated handling areas

to detect conditions that may result in excessive radiation levels and 

to initiate appropriate safety actions. Criterion 64 requires that 

means be provided for monitoring effluent discharge paths and the plant 

environs for radioactivity that may be released from normal operations, 

including anticipated operational occurrences and postulate. accidents.  

10 CFR Part 50, Appendix B, establishes quality assurance requirements 

for nuclear power plants.  

10 CFR Part 50, Appendix I, Section IV, provides guides on technical 

specifications for limiting conditions for operation for light-water

cooled nuclear power reactors licensed tinder 10 CFR Part 50.
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2.2 Standard Radiological Effluent Technical Specifications 

NUREG-0473 provides radiological effluent technical specifications for 

boiling water reactors which the staff finds to be an acceptable 

standard for licensing actions. Further clarification of these 

acceptable methods is provided in NUREG-0133, "Preparation of 

Radiological Effluent Technical Specifications for Nuclear Power Plants." 

NUREG-0133 describes methods found acceptable to the staff of the NRC 

for the calculation of certain key values required in the preparation 

of proposed radiological effluent technical specifications for 

light-water-cooled nuclear power plants. NUREG-0133 also provides 

guidance to licensees in preparing requests for changes to existing 

radiological effluent technical specifications for operating reactors.  

It also describes current staff positions on the methodology for 

estimating radiation exposure due to the release of radioactive 

materials in effluents and on the administrative control of radioactive 

waste treatment sytems.  

The above NUREG documents address all of the radiological effluent 

technical specifications needed to assure compliance with the guidance 

and requirements provided by the regulations previously cited. However, 

alternative approaches to the preparation of radiological effluent 

technical specifications and alternative radiological effluent
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technical specifications may be acceptable if the staff determines that 

the alternatives are in compliance with the regulations and with the 

intent of the regulatory guidance.  

The standard radiological effluent technical specifications can be 

grouped under the following categories: 

(1) Instrumentation 
(2) Radioactive effluents 
(3) Radiological environmental monitoring 
(4) Design features 
(5) Administrative controls.  

Each of the specifications under the first three categories is 

comprised of two parts: the limit-ing condition for operation and the 

surveillance requirements. The limiting condition for operation 

provides a statement of the limiting condition, the times when it is 

applicable, and the actions to be taken in the event that the limiting 

condition is not met.  

In general, the specifications established to assure compliance with 

10 CFR Part 20 standards provide, in the event the limiting conditions 

of operation are exceeded, that without delay conditions are restored 

to within the limiting conditions. Otherwise, the facility is required 

to effect approved shutdown procedures. In general, the specifications 

established to assure compliance with 10 CFR Part 50 provide, in the 

event the limiting conditions of operation are exceeded, that within
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specified times corrective actions are to be taken, alternative means of 

operation are to be employed, and certain reports are to be submitted to 

the NRC describing these conditions and actions.  

The specifications concerning design features and administrative controls 

contain no limiting conditions of operation or surveillance requirements.  

Table 1 indicates the standard radiological effluent technical 

specifications that are needed to assure compliance with the particular 

provisions of the regulations described in Section 1.0.  

3.0 EVALUATION 

The enclosed report (EGG-PBS-6612) was prepared for us by EG&G Idaho, Inc., 

as part of our technical assistance contract program*. Their report provides 

their technical evaluation of the compliance of the Licensee's submittals up 

to and including the April 10, 1984 submittal with NRC provided criteria.  

.The staff has reviewed the TER and agrees with the contractor's evaluation 

of the radiological effluent technical specifications and the conclusions 

expressed in the TER. That is, the staff finds that the licensee's 

proposed RETS submitted March 7, 1984 and supplemented by the submittal 

dated April 10, 1984, meets the guidelines of NUREG-0473, "Standard 

Radiological Effluent Technical Specification for Boiling Water Reactors" 

*Although the Report contains a legend that this is "an informal report 
intended for use as a preliminary working document," the report in fact 
represents EG&G's final evaluation of this amendment request for NRC.  
These statements will be clarified in reports issued in the near future.



Table 1. ttion Between Provisions of the Regulations and the Standard, tological Effluent Technical Specifications for Pressurized-.. .-r Reactors 
and Boiling Water Reactors

* Indicate the specifications that are needed 
to assure compliance with the identified 
provision of the regulations.
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and is, therefore, acceptable. The review of the licensee's additional 

RETS submittal dated July 19, 1984 was performed solely by the staff. The 

staff finds that the proposed RETS revision of July 19, 1984 is also 

consistent with the guidelines of NUREG-0473 and is, therefore, 

acceptable.  

The staff also agrees with the conclusion expressed in the TER that the 

licensee's Offsite Dose Assessment Manual (ODAM), dated January 1984, is 

generally consistent with the guidelines in NUREG-0133. The discrepancies 

in the ODAM found by the contractor will be addressed in a separate 

action. Because the ODAM is a reference to the RETS which is expected to 

undergo periodic revision, issuance of the RETS is not dependent on prior 

resolution of the discrepancies noted in the TER. However, these minor 

discrepancies should be resolved prior to the July 1, 1986 implementation 

of those RETS sections which reference the ODAM.  

SUMMARY 

The proposed changes to the radiological effluent technical specifications 

for Cooper Nuclear Station have been reviewed, evaluated, and found to be in 

compliance with the requirements of the sections of 10 CFR Part 20 and 10 

CFR Part 50 referenced above and with the guidelines of NUREG-0133 and 

NUREG-0473 (Cooper is a boiling water reactor) and thereby fulfill all the 

requirements of the regulations to radiological effluent technical 

specifications.
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5.0 ENVIRONMENTAL CnNSIDERATION 

This amendment involves changes in the installation or use of a facility 

component located within the restricted area as defined in 10 CFR Part 20 

and changes in inspection and surveillance requirements. The staff has 

determined that the amendment involves no significant increase in the 

amounts, and no significant change in the types, of any effluents that 

may be released offsite, and that there is no significant increase in 

individual or cumulative occupational radiation exposure. The Commission 

has previously issued a proposed finding that this amendment involves no 

significant hazards consideration and there has been no public comment on 

such finding. Accordingly, this amendment meets the eligibility criteria 

for categorical exclusion set forth in 10 CFR 51.22(c)(9). Pursuant to 10 

CFR 51.22(b) no environmental impact statement or environmental assessment 

need be prepared in connection with the issuance of this amendment.  

6.0 CONCLUSION 

We have concluded, based on the considerations discussed above, that: 

(1) there is reasonable assurance that the health and safety of the 

public will not be endangered by operation in the proposed manner; and 

(2) such activities will be conducted in compliance with the Commission's 

regulations and the issuance of this amendment will not be inimical to 

the common defense and security or the health and safety of the public.  

Attachments: 
Technical Evaluation Report 
Review of ODCM 

Principal Contributors: C. Miller, C. Willis, W. Meinke and F. Congel 

Dated: December 24, 1984
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ABSTRACT

A review of the Radiological Effluent Technical Specifications (RETS) 

for the Cooper Nuclear Station was performed. The principal review 

guidelines used were NUREG-0133, "Preparation of Radiological Effluent 

Technical Specifications for Nuclear Power Plants," and Draft 711 of 

NUREG-0473, Revision 3, "Standard Radiological Effluent Technical 

Specifications for Boiling Water Reactors." Draft submittals were 

discussed with the Licensee by both EG&G and the NRC staff until all items 

requiring changes to the Technical Specifications were resolved. The 

Licensee then submitted final proposed RETS to the NRC which were 

evaluated and found to be in compliance with the NRC review guidelines.  

The proposed Offsite Dose Calculation Manual was reviewed and generally 

found to be In compliance with the NRC review guidelines.
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FOREWORD

This Technical Evaluation Report was prepared by EG&G Idaho, Inc.  

under a contract with the U. S. Nuclear Regulatory Commission (Office of 

Nuclear Reactor Regulation, Division of Systems Integration) for technical 

assistance In support of NRC operating reactor licensing actions. The 

technical evaluation was conducted In accordance with criteria established 

by the NRC.
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1. INTRODUCTION

1.1 Purpose of the Technical Evaluation 

The purpose of this Technical Evaluation Report (TER) Is to review and 

evaluate the proposed changes In the Technical Specifications of the 

Cooper Nuclear Station (CNS) with regard to Radiological Effluent 

Technical Specifications (RETS), and the proposed Offstte Dose Assessment 

Manual (ODAM*).  

The evaluation used criteria proposed by the Nuclear Regulatory 

Commission (NRC) staff In the model Technical Specifications for boiling 

water reactors (BWRs), NUREG-0473,[I] and subsequent revisions. This 

effort is directed toward the NRC objective of implementing RETS which 

comply with the regulatory requirements, primarily those of 10 CFR Part 

50, Appendix I.X2] Other regulations pertinent to the control of 

effluent releases are also Included within the scope of compliance.  

1.2 Generic Issue Background 

Since 1970, 10 CFR Part 50, Section 50.36a,131 "Technical 

Specifications on Effluents from Nuclear Power Reactors," has required 

licensees to provide Technical Specifications which ensure that 

radioactive releases will be kept as low as Is reasonably achievable 

(ALARA). In 1975 numerical guidance for the ALARA requirement was issued 

In 10 CFR Part 50, Appendix I. The licensees of all operating reactors 

were requlred[4] to submit, no later than June 4, 1976, their proposed 

ALARA Technical Specifications and Information for evaluation In 

accordance with 10 CFR Part 50, Appendix I. However, In February 1976 the 

NRC staff recommended that proposals to modify Technical Specifications be 

* The Licensee has elected to use the term "Offslte Dose Assessment 

Manual" which is equivalent to the NRC's "Offslte Dose Calculation 

Manual". These terms will be used Interchangeably throughout this 

report.



deferred until the NRC completed the model RETS.

The model RETS deal with radioactive waste management systems and 

environmental monitoring. Although the model RETS address 10 CFR Part 50, 

Appendix I requirements, subsequent revisions Include provisions for 

addressing Issues not covered In Appendix I. These provisions are 

stipulated in the following regulations: 

* 10 CFR Part 20,E5] "Standards for Protection Against 

Radiation," Sections 20.105(c), 20.106(g), and 20.405(c) 

which require that nuclear power plants and other licensees 

comply with 40 CFR Part 190,[61 "Environmental Radiation 

Standards for Nuclear Power Operations," and submit reports 

to the NRC when the 40 CFR Part 190 limits have been or may 

exceeded.  

* 10 CFR Part 50, Appendix A,E73 "General Design Criteria 

for Nuclear Power Plants," which contains Criterion 60-

Control of releases of radioactive materials to the 

environment; Criterion 63--Monitoring fuel and waste 

storage; and Criterion 64-MonltorTng radioactive releases.  

0 10 CFR Part 50, Appendix B,E8J which establishes the 

quality assurance required for nuclear power plants.  

The NRC position on the model RETS was established in May 1978 when 

the NRCts Regulatory Requirements Review Committee approved the model 

RETS: NUREG-0472 for PWRs and NUREG-0473 for BIVRs. Copies of the model 

RETS were sent to licensees In July 1978 with a request to submit proposed 

site-specific RETS on a staggered schedule over a six-month period.  

Licensees responded with requests for clarifications and extensions.

2



The Atomic Industrial Forum (A!F) formed a task force to comment on 

the model RETS. NRC staff members first met wlih the AIF task force on 

June 17, 1978. The model RETS were subsequently revised (Revision 1) to 

reflect comments from the AIF and others. A principal change was the 

transfer of much of the material concerning dose calculations from the 

model RETS to a separate document, the ODCM.  

Revision 1 of the model RETS was snt to the licensees on November 15 

and 16, 1978 with guidance (NUREG-0133)[9] for preparation of the RETS 

and the ODCM and a new schedule for responses, again staggered over a 

six-month period.  

Four regional seminars on the RETS were conducted by the NRC staff 

during November and December 1978. Subsequently, a preliminary copy of 

Revision 2 of the model RETS and additional guidance on the ODCM and a 

Process Control Program (PCP) were issued In February 1979 to each utility 

at individual meetings. NUREG-0473, Revision 2,E1] was published in 

July 1979 and updated In January 1980 and February 1980. In response to 

the NRC's request, operating reactor licensees subsequently submitted 

initial proposals on plant RETS and the ODCM. Reviews leading to ultimate 

Implementation of these documents were initiated by the NRC in September 

1981 using subcontracted independent teams as reviewers.  

As the RETS review .progressed, feedback from the licensees led the NRC 

to modify some of the provisions In the February 1, 1980 versions of the 

model RETS to clarify specific concerns of the licensees and thus expedite 

the reviews. Starting In April 1982, the NRC distributed revised versions 

of the model RETS in draft form to the licensees during the site visits.  

The new guidance on these changes was presented in an AIF meeting on May 

19, 1982.[10 Some interim changes regarding the Radiological 

Environmental Monitoring Section were issued In August 1982.111] With 

the Incorporation of these changes, the NRC issued Draft 71' of Revision 3 

of NUREG-0473[12] in September 1982 to serve as new guidance for the 

review teams.

3



1.3 Plant - Specific Background

In conformance with the 1975 directive[4] Nebraska Public Power 

District (NPPD), the Licensee of the Cooper Nuclear Station (CNS), filed 

with the commission on June 4, 1 9 7 6 1133 Information necessary to permit 

evaluation of the CNS Technical Specifications with respect to the 

requirements of 10 CFR Part 50, Section II.A, 11.1, and lI.C of 

Appendix I. Additional Information was furnished by letters dated 

February 14, 1 9 7 7 ,E143 June 27, 1 9 7 7 ,[153 November 14, 1977,[16] and 

February 8, 1978.[173 These submittals showed that the radioactive 

waste treatment systems installed at CNS are capable of maintaining 

releases of radioactive materials In effluents to ALARA levels In 

conformance with the requirements of 10 CFR Part 50, Section 50.34a.[18] 

NPPD did not submit proposed new RETS at this time.  

Proposed RETS were submitted in 1979 to NRC and revised January 7, 

1 9 8 0 .191 EG&G Idaho, Inc. (EG&G), selected as an independent task 

review team, Initiated a review and evaluation of the submittal. This 

s~bmlttal was compared with the model RETS and assessed for compliance 

with the requirements of 10 CFR 50, Appendix I, and 10 CFR 50, Appendix A.  

Review comments and questions dated March 19, 1982[201 were mailed 

to the NRC and the Licensee prior to a site visit to the Cooper Nuclear 

Station. The site visit was arranged for the purpose of resolving 

questions identified in the March 1982 review of the January 1980 CNS RETS 

submittal.  

During the site visit on April 5 and 6 of 1982, technical discussions 

resolved many of the shortcomings of the Cooper Nuclear Station RETS 

Identified In the March 1982 review.

4



On June 9, 1982 the Licensee submitted revised RETS[21] to the NRC, 

addressing most of the discrepancies discussed during the site visit.  

These revised RETS were reviewed by the EG&G team and review comments and 

questions were transmitted to the NRC and J. W. Pliant of NPPD on October 

11, 1982.[22] These comments and questions were discussed in a 

telephone conference between the Licensee and EG&G on November 5, 

1 9 8 2 ,E23] and between the NRC and EG&G on November 16, 1982.[24] A 

telephone conference was held between the NPPD consultant and EG&G on 

November 18, 1 9 8 2[25] to discuss the items still outstanding. On 

December 20, 1982[26] EG&G forwarded a RETS status report to the NRC. A 

conference was held between EG&G and NRC personnel on January 11-13, 

1 9 8 3 [273 to discuss the Items identified in the status report.  

Following the conference, a letter Identifying all unresolved issues in 

the Licenseets RETS, was transmitted to the NRC on February 15, 

1983 .[281 

In response to a request from the NRC,[291 the Licensee submitted 

revised RETS proposals on September 12, 1 9 8 3 .[30J This submittal was 

reviewed and information on a few remaining unresolved items was 

forwarded[31] to the NRC for final decisions. These Issues were 

resolved In discussions between the NRC staff and representatives of NPPD, 

and appropriate modifications to the Cooper Nuclear Station RETS were 

submitted to the NRC on March 7, 1984[32] and April 10, 1984.[33] 

Resolution of the outstanding RETS Issues allowed preparation of a TER for 

submittal to the NRC. The proposed RETS, submitted March 1984, with the 

April 1984 revisions are evaluated in Section 3.  

The Licensee submitted a proposed ODAM in January 1 9 8 0 .F19] The 

submittal was reviewed and review questions[20 were mailed to the NRC 

and the Licensee prior to the site visit in April 1982. In July 1982, the 

Licensee submitted a revised ODAM to the NRC.[21J This revision was 

reviewed by EG&G and comments and questions were transmitted to the NRC 

and J. W. Pliant of NPPD on October 11, 1982.[223 These comments and 

questions were discussed in telephone conferences between EG&G personnel,
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[23,24,25] 
representatives of NPPD, and the NRC staff. These telephone 

conferences were followed by a status report to the NRC on December 20, 

1982[26] and a conference of EG&G personnel with the NRC staff on 

January 11-13, 1983.[27] Following this conference, a letter 

Identifying all unresolved Issues In the Licensee's ODAM was transmitted 

to the NRC on February 15, 1983.[28] In response to a request from the 

NRC[29], the Licensee submitted a revised ODPtMsubmittal on September 

12, 1983.[30] A review of this proposed ODAM was transmitted to the NRC 

by EG&G on November 10, 1983.E34] In March 1984 the NRC forwarded a 

revised ODAM dated January 1984 to EG&G. This ODAM was reviewed and the 

review transmitted to the NRC on April 9, 1984.  

2. REVIEW CRITERIA 

Review criteria for the RETS and ODCM-were provided by the NRC In two 

documents: 

1. NUREG-0473, RETS for BWRs, 

2. NUREG-0133, Preparation of RETS for Nuclear Power Plants.  

Twelve essential criteria are given for the RETS and ODCM: 

1. All significant releases of radioactivity shall be controlled and 

monitored.  

2. Offsite concentrations of radioactivity shall not exceed the 10 

CFR Part 20, Appendix B, Table II limits.E35]
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3. Offsite radiation doses shall be ALARA.

4. Equipment shall be maintained and used to keep offsite doses 

ALARA.  

5. Radwaste tanks inventories shall be limited so that fatlures would 

not cause offsite doses exceeding 10 CFR Part 20 limits.  

6. Hydrogen and/or oxygen concentrations in the waste gas system 

shall be controlled to prevent explosive mixtures.  

7. Wastes shall be processed to shipping and burial ground criteria 

under a documented program, subject to quality assurance 

verification.  

8. An environmental monitoring program, Including a land use census, 

shall be Implemented.  

9. The radwaste management program shall be subject to regular audits 

and reviews.  

10. Procedures for control of liquid and gaseous effluents shall be 

maintained and followed.  

11. Periodic and special reports on environmental monitoring and on 

releases shall be submitted.  

12. Offslte dose calculations shall be performed using documented and.  

approved methods consistent with NRC methodology.  

In addition to NUREG-0473, as revised, the NRC staff issued 

guidelines,"36#37] clarIfications,E38,39J branch positions,E40,413 

and NUREG-0543,E42J establishing a policy that requires the licensees of 

operating reactors to meet the Intent, if not the letter, of the model 

RETS requirements. The NRC branch positions Issued since the RETS 

implementation review began have clarified the model RETS for operating 

.reactors.

7



Review criteria for the ODCM is based on the following NRC guidelines: 

Branch Technical Position, "General Contents of the Offsite Dose 

Calculation Manual;[43J NUREG-0133;[9] and Regulatory Guide 

1. 1 0 9 .[443 The format for the ODCM is left to the Licensee and may be 

simplified by tables and grid printouts.  

3. TECHNICAL EVALUATION 

3.1 General Descriptlon of Radiological Effluent System 

This section briefly describes the liquid and gaseous radwaste 

effluent treatment systems, release paths, and control systems Installed 

at the Cooper Nuclear Station generating plant, a BWR. The unrestricted 

area boundary for both liquid and gaseous effluent coincides with the 

property line as shown In Figure 1.1 of the Technical Specifications.  

3.1.1 Radioactive Liquid Effluents 

As shown In Figure 1, there are two radioactive liquid effluent 

release paths to the circulating water discharge canal: the liquid 

radwaste effluent line and the service water system. The liquid radwaste 

effluent line is the common release line for potentially radioactive 

liquids from the waste sample tanks, floor drain sample tank, and the 

laundry drain tank. All releases from these systems are by batch mode.  

Sampling and analysis Is performed prior to discharge to ensure 10 CFR 20 

limits are not exceeded, and all releases are monitored at the radwaste 

effluent line. Water that may be contaminated with radioactive material 

Is either reused or discharged to the Missouri River after dilution In the 

circulating water discharge canal.  

High purity wastes are processed through filters and ion exchange
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demineralizers and then sampled at the waste sample tanks. If the waste 

Is suitable for reuse It Is transferred to the condensate storage tank for 

reuse. If the water Is not suitable for reuse It Is normally returned to 

the system for additional processing. A pathway exists by which these 

wastes can be discharged to the circulating water discharge canal.  

Low purity wastes are collected In the floor drain collector tank, 

then filtered and stored In the floor drain sample tank for sampling and 

analysis before being released to the circulating water discharge canal.  

Chemical wastes are normally neutralized, then transferred to the floor 

drain collector tanks for processing through the floor drain filter. They 

are then collected in the floor drain sample tank and sampled before 

discharge. If radioactivity content precludes discharge, the chemical 

wastes are processed and disposed of as solid waste.  

Detergent wastes are collected in the laundry drain tanks, where they 

are sampled and then released to the circulating water discharge canal.  

The normally non-radioactive releases from the service water system 

are monitored during discharge to the circulating water discharge canal.  

3.1.2 Radioactive Gaseous Effluents 

As shown In Figure 2 there are four radioactive gaseous effluent 

release points at the CNS. They are (a) elevated release point (ERP), (b) 

the reactor building vent, (c) the turbine building vent, and (d) the 

radwaste building vent. The sources of radioactive gases, the treatment 

given the gases, and their paths to the release points are outlined In 

Figure 2.  

The condenser SJAE system Is the major source of radioactive noble 

gases In the ERP effluents, which also Include releases from the startup 

mechanical vacuum pump, the gland seal condensers, and the standby gas
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treatment system. Gas from the drywell is routed through the standby gas 

treatment system before release at the ERP. Effluents from the HPCI gland 

seal are routed through a 1-mInute delay line before being discharged.  

Gaseous effluents from the radwaste building and the turbine building 

are released from the radwaste building vent and turbine building vent, 

respectively. Effluents from the reactor building are normally released 

at the reactor building vent, but may be routed through the standby gas 

treatment system. All radioactive gaseous effluent release points are 

monitored.  

3.2 Radioloaical Effluent Technical Specifications 

The following subsections describe the primary objectives of each 

section of the model RETS and summarize the commitments of the Licensee's 

RETS. A cross reference between the model RETS and the Licensee's RETS is 

contained In Table 1. The chronological sequence of the RETS review was 

described in the Plant-Specific Background, Section 1.3 of this report.  

3.2.1 Effluent Instrumentation 

The objective of the model RETS with regard to effluent 

instrumentation Is to ensure that all significant liquid and gaseous 

radioactive effluents are monitored. The model RETS specify that all 

effluent monitors be operable with periodic surveillance and that 

alarm/trip setpoints be determined In order to ensure that offsite 

radioactive effluent concentrations do not exceed maximum permissible 

concentrations (MPCs) listed In 10 CFR Part 20.  

3.2.1.1 Radioactive Liauid Effluent Instrumentation 

The radioactive liquid effluent lines leading to the common release 

point at the CNS site are monitored during releases with adequate
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Instrumentation surveillance being performed. The locations of the 

monitors are shown In Figure 1.  

Radiation readings above the monitorst setpoInts Initiate control room 

alarm annunciation. The radwaste effluent line monitor also Initiates 

automatic termination of release when the setpoints are exceeded. The 

proposed applicability of monitoring "during release" for the liquid 

radwaste effluent line Is acceptable since only batch releases are 

possible via this pathway. The RETS contain a commitment to perform 

surveillance of the monitoring Instrumentation that ensures they will be 

OPERABLE.  

3.2.1.2 Radioactive Gaseous Effluent Instrumentation 

The radioactive gaseous effluent release points are monitored with 

adequate Instrument surveillance being performed.  

The main source of radioactive gaseous effluents from the elevated 

release point (ERP) Is the unit's off-gas system. The off-gas system has 

Its own radiation monitor capable of Isolating the off-gas release 

pathway. The monitor Is located between the steam Jet air ejector and the 

30-minute delay. A high gross activity release condition at this monitor 

(>1 Cl/sec) gives control room alarm annunciation. If the high radiation 

condition persists for longer than 15 consecutive minutes the off-gas 

Isolation valve will close, reactor shutdown will be Initiated 

Immediately, and the reactor will be placed In cold shutdown within 24 

hours. (See Table 3.2.D of the Technical Specifications.) 

The ERP, reactor building ventilation, radwaste building ventilation, 

and turbine building ventilation noble gas monitors give control room 

alarm annunciation at high radiation levels. Each monitoring system has a 

gas monitor, an Iodine sampler, a particulate sampler, and a flow rate 

measuring device. A separate noble gas monitor In the reactor building 

ventilation system will also Isolate the reactor building and route the
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effluent through the standby gas treatment system. The Licensee's RETS 

state that monitoring and sampling will be performed "during releases via 

this pathway" for all effluent monitors.  

3.2.1.3 Liauld and Gaseous Instrumentation Setoon ts 

The setpolntslior the radioactivity monitors at each release point are 

established to prevent exceeding concentrations In liquid releases or 

corresponding dose rates for gaseous releases of 10 CFR Part 20 In 

unrestricted areas. Figure 1.1 of the Technical Specifications shows the 

unrestricted area boundaries. The setpoints for the liquid and gaseous 

effluent Instrumentation will be determined In accordance with the ODAM.  

The Licenseets RETS submittal on liquid and gaseous effluent 

monitoring Instrumentation and their corresponding setpoints have 

satisfied the provisions and meets the Intent of NUREG-0473.  

3.2.2 Concentration and Dose Rates of Effluents 

3.2.2.1 Liauld Effluent Concentration 

The Licensee's RETS include a commitment to maintain the concentration 

of radioactive liquid effluents released from the site to the unrestricted 

areas to within 10 CFR Part 20.106 limits, as determined for reasonable 

resolution times for the measurements, and if the concentration of liquid 

effluents released to the unrestricted areas exceeds these limits, the 

cause will be attended to without delay and the concentration will be 

restored to within the above limits. Both batch and continuous releases 

are sampled and analyzed periodically In accordance with an acceptable 

sampling and analysis program.
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Therefore, the Licensee's RETS submittal on liquid effluent 

concentrations meets the Intent of NUREG-0473.  

3.2.2.2 Gaseous Effluent Dose Rate 

The Licensee's RETS Include a commitment to maintain the offsite 

gaseous dose rates from the slteito areas at and beyond the site boundary 

-to within 10 CFR Part 20 limits, and If the dose rates due to gaseous 

effluents exceed these limits the release rate will be decreased to comply 

with the limits.  

The radioactive gaseous waste sampling and analysis program provides 

for adequate sampling and analysis of the discharges. Therefore, the 

Licensee's submittal on gaseous effluent dose rates meets the Intent of 

NUREG-0473.  

3.2.3 Offslte Doses from Effluents 

The objectives of the model RETS with regard to offsite doses from 

effluents are to ensure that offsite doses are kept ALARA, are In 

compliance with the dose specifications of NUREG-0473, and are in 

accordance with 10 CFR Part 50, Appendix I and 40 CFR Part 190.  

The Licensee's RETS include commitments (a) to maintain doses due to 

liquids effluents to within the NUREG-0473 quarterly and annual dose 

criteria, (b) to maintain noble gas air doses In unrestricted areas to 

within the NUREG-0473 quarterly and annual dose criteria, (c) to maintain 

the dose level due to release of iodine-131, Iodine-133, and materials In 

particulate form with half-lives greater than eight days to within the 

NUREG-0473 quarterly and annual dose criteria, and (d) to limit the annual 

dose to any member of the public due to release of radioactivity and 

radiation from uranium fuel cycle sources to within the requirements of 40 

CFR Part 190.
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Therefore, the Licensee's RETS submittal on offsite doses from 

radToactive effluents meets the Intent of NUREG-0473.  

3.2.4 Effluent Treatment 

The objectives of the model RETS with regard to effluent treatment are 

to ensure that the radioactive waste treatment systems are used to keep 

releases ALARA and to satisfy the provisions for Technical dpecifications 

governing the maintenance and use of radwaste treatment equipment.  

The Licensee's RETS Include a commitment to use the liquid radwaste 

treatment system when the pre-release analysis Indicates a radioactivity 

concentration (exclusive of tritium and dissolved noble gases) of 0.01 

.&s.Ci/ml or higher. This trigger point for treatment Is justified by a cost 

benefit analysis contained In the basis statements. The Licensee's RETS 

Include a commitment to submit a special report within 31 days of the end 

of the quarter In which the limit was exceeded If radwaste requiring 

treatment was discharged without treatment.  

The Licensee has committed to make every reasonable effort to operate 

at least one train of the charcoal adsorbers In the offgas treatment 

system whenever the main condensor is In operation except during startup 

or shutdown with the reactor operating at less than 105 of rated power or 

when the system cannot function due to low offgas flow. A commitment Is 

also made to submit a special report if gaseous wastes are discharged for 

more than seven days without treatment.  

The CNS RETS also require the ventilation exhaust treatment system to 

be operated to reduce the radioactive materials In gaseous waste prior to 

discharge when the projected dose, due to gaseous effluent releases via 

vent exhaust to unrestricted areas, averaged over 31 days would exceed 0.3 

mrem to any organ.  

Therefore, the Licensee's RETS submittal on effluent treatment meets 

the Intent of NUREG-0473.
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3.2.5 Tank Inventory Limits

The objective of the model RETS with regard to a curie limit on 

Ilquid-containing tanks Is to ensure that In the event of a tank rupture, 

the concentrations In the nearest potable water supply and the nearest 

surface water supply In an unrestricted area would not exceed the limits 

of 10 CFR Part 20, Appendix B, Table I1. The objective of the model RETS 

with regard to a curie limit on gas-containing tanks is to ensure that In 

the event of an uncontrolled release of the tank's contents, the resulting 

total body exposure to an Individual at the nearest exclusion area 

boundary will not exceed 0.5 rem.  

There are no permanent undiked outside storage tanks at CNS. The 

Licensee has committed to keep the contents of any unprotected temporary 

outside storage tanks below 10 curies: and If the contents exceeds 10 

curies (excluding H-3 and dissolved noble gases) to Immediately suspend 

additions to the tank, begin measures- to reduce the contents to 10 curies 

without delay, and describe the events leading to the condition In the 

next semiannual Radioactive Materials Release Report.  

Therefore, the Licensee's RETS submittal on tank Inventory i1mits 

meets the Intent of NUREG-0473.  

3.2.6 Exolosive Gas Mixtures 

The objective of the model RETS with regard to explosive gas mixtures 

is to prevent hydrogen explosions In the waste gas system. Flammability 

curves[45] show that If H2 Is less than or equal to four percent, 

oxygen can be at any concentration and a flammable mixture will not 

result.  

The Licensee has committed to limit the concentration of hydrogen in 

the offgas system downstream of the recombiners to :j 2% by volume. The 

hydrogen concentration will be determined by use of two hydrogen monitors, 

or by one hydrogen monitor or recombiner temperature sensor with daily 

sampling and analysis for hydrogen within the ensuing four hours.
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Therefore, the Licensee's RETS submittal on explosive gas mixtures 

meets the Intent of NUREG-0473.  

3.2.7 Solid Radwaste System 

The objective of the model RETS with regard to the solid radwaste 

system Is to ensure that radwaste will be properly processed and packaged 

before It Is shipped from the plant to the burial site to Implement the 

requirements of 10 CFR Part 20, Section 20.301, and 10 CFR Part 71.[40] 

The Licenseets RETS Include a commitment to process wet radioactive 

wastes In accordance with a PCP to ensure the solid waste shall meet the 

requirements of 10 CFR Part 6 1 .5 6 [441 before shipping from the CNS site.  

Therefore, the Licenseets RETS submittal on solid radioactive waste 

meets the Intent of NUREG-0473.  

3.2.8 Radiologlcal Environmental Monltorlng Program 

The objectives of the model RETS with regard to radiological 

environmental monitoring are to ensure that (a) an adequate full-area 

coverage environmental monitoring program exists, (b) there Is an 

appropriate land use census, and (c) an acceptable Interlaboratory 

Comparison Program exists. The monitoring program Implements Section 

IV.B.2 of Appendix I to 10 CFR Part 50, the land use census satisfies the 

requirements of Section IV.B.3 of Appendix I to 10 CFR Part 50, and the 

requTrement for participation In an approved Interlaboratory Comparison 

Program is provided to ensure that Independent checks are performed as 

part of the quality assurance program for environmental monitoring to 

demonstrate that valid results are obtained for Section IV.B.2 of Appendix 

I to 10 CFR Part 50.  

The Licensee's RETS for a radiological environmental monitoring 

program have followed In general the Intent of the model RETS and the
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[41] 

Branch Technical Position on the subject issued November 1979, as 

applicable to the site, and have generally provided an adequate number of 

sample locations for pathways Identified. The Licensee's method of sample 

analysis and maintenance of the monitoring program satisfies the 

requirements of Appendix 1, 10 CFR Part 50. The Licensee's RETS contain a 

land use census specification which requires obtaining the appropriate 

annual Information for a BWR. The RETS also state that the Licensee will 

participate In an NRC-approved Interlaboratory Comparison Program.  

Thus, the Licensee's RETS submittal for a radiological environment 

program meets the Intent of NUREG-0473.  

3.2.9 Audits and Reviews 

The objective of the model RETS with regard to audits and reviews Is 

to ensure that audits and reviews of the radwaste and environmental 

monitoring programs are properly conducted.  

The Licenseets administrative structure Identifies the Station 

Operations Review Committee (SORC) and the Safety Review and Audit Board 

(SRAB) as the entities comparable to the Unit Review Group (URG) and the 

Company Nuclear Review and Audit Group (CNRAG), respectively.  

The SORC is responsible for reviewing every unplanned release of 

radioactive material, and reviewing ODAM and PCP procedures at least once 

every 24 months. Review of these procedures effectively consitutues 

review of changes In the ODAM and PCP since any significant changes In 

these documents would be reflected in the procedures.  

The SRAB Is responsible for auditing the radiological environmental 

monitoring program and the ODAM and their Implementing procedures at least 

every 24 months. (The audit frequency was Implemented In 1969.) The SRAB 

audits the solidification procedures, which would reflect any significant 

changes in the PCP. The quality assurance program Is reviewed by the 

SRAB. (The QA program requires that this review be performed at least 

every 12 months.)

19



The Station Operations Review Committee and Safety Review and Audit 

Board encompass the total responsibility for reviews and audits specified 

In NUREG-0473. Therefore, the Licenseets requirements for audits and 

reviews meet the Intent of NUREG-0473.  

3.2.10 Procedures and Records 

The objective of the model RETS with regard to procedures Is to ensure 

that written procedures be established, Implemented, and maintained for 

the PCP, the ODCM and the QA program for effluent and environmental 

monitoring. The objective of the model RETS with regard to records Is to 

ensure that documented records pertaining to the radiological 

environmental monitoring program are retained.  

The Licensee's RETS Include a commitment to establish, Implement, and 

maintain written procedures for the PCP, ODAM and QA programs. The 

Licensee's existing technical specifications state that records of 

off-site environmental monitoring surveys will be retained for the life of 

the plant.  

Therefore, the Licenseets RETS submittal on procedures and records 

meets the Intent of NUREG-0473.  

3.2.11 Renorts 

The objective of the model RETS with regard to reporting requirements 

Is to ensure that appropriate annual and semiannual periodic reports and 

special reports are submitted to the NRC.  

The Licensee's RETS Include commitments to submit the following 

reports: 

1. Environmental Program Data (Annual Report) 

The Licensee's RETS Includes a commitment that this report will 

be submitted prior to May 1 of each year. It will Include:
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"* A summary description of the radiological environmental 

monitoring program.  

" A map and table of distances and directions of locations of 

sampling stations.  

* A summary of the land use census.  

"* Results of analyses of samples required by the radiological 

environmental monitoring program.  

"* An assessment of radiation doses to a member of the public 

likely to be most exposed due to radioactive liquid and 

gaseous effluents released from CNS during the year.  

Results of participation In the Interlaboratory Comparison 

Program.  

"* Deviation from the environmental sampling schedule.  

"* A report of all analyses In which the required LLD Is not 

achieved.  

"* A report of any changes In sample locations.  

2. Radioactive Effluent Release Reoort (Semiannual) 

A report of radioactive material released from the Station shall 

be submitted to the NRC within 60 days after January 1 and July 1 

of each year. It will Include a summary by calendar -quarter of 

liquid, gaseous, and solid wastes released from the station. The 

summary is to be In the format recommended In Regulatory Guide 

1.21, Appendix B, Tables 1 and 2.  

The report will also Include summary descriptions of any changes 

to the PCP or ODAM. A summary description of meteor

ological data collected during the year will be Included In the
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Semiannual Report submitted within 60 days after January 1 of each 

year. The report will Include a description of each unplanned 

release of radioactive materials that causes a limit In Specif

Ication 3.21.B.1 .a, 3.21.B.2.a, 3.21.C.1 .a, or 3.2.1.C.3.a. to be

exceeded.  

3. Soeclal Reoorts 

The Licensee's RETS Include a commitment to file a special report, 

within 30 days of the time specified In each Technical Speclf

icatlons under the following conditions: 

"* Exceeding the liquid effluent dose limits according to 

Specification 3.21..B.2.b.  

"* Exceeding the gaseous effluent dose limits according to 

Specifications 3.21.C.2.b or 3.21.C.3.b.  

* Exceeding the total dose limits according to Specifications 

3.21..B.2.a, 3.21.C.2.a, and 3.21.C.3.a.  

* Exceeding the reporting levels for the radioactivity measured 

In environmental sampling program according to Specification 

3.21..F.3.  

* When radioactive lIquid or gaseous effluents are discharged 

without treatment according to Specifications 3.21.B.2.d or 

3.21.C.4.c.  

Therefore, the Licensee's RETS submittal on reports meets the intent 

of NUREG-0473.  

3.2.12 Other Administrative Controls 

An objective of the model RETS In the administrative controls section 

is to ensure that any changes to the PCP and ODCM and major changes to the 

radioactive waste treatment systems are reported to the NRC. Such changes
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shall be reviewed and accepted by the URG before Implementation.  

The Licensee's RETS state that changes in the ODAM and PCP shall 

become effective upon review and acceptance by the Station Operations 

Review Committee (SORC). Change(s) in the ODAM and PCP shall be submitted 

to the NRC by Inclusion In the next Semiannual Radioactive Material 

Release Report for the period In which the change(s) was made effective.  

The Licensee will transmit information concerning major changes to the 

Radwaste Treatment System to the NRC In the form of updates to the FSAR.  

Therefore, the Licensee's RETS submittal for these administrative 

controls meets the intent of NUREG-0473.  

3.3 Offsite Dose Calculation Manual 

Cooper Nuclear Station has chosen to use the title "Offsite Dose 

Assessment Manual" (ODAM) for their document equivalent to the "Offsite 

Dose Calculation Manual" required by NUREG-0473. As specified In 

NUREG-0473, the ODCM Is to be developed by the Licensee to document the 

methodology and approaches used to calculate offsite doses and maintain 

the operability of the effluent system. As a minimum, the ODCM should 

provide equations and methodology for the following topics: 

"* Alarm and trip setpoInts for effluent Instrumentation.  

"* Liquid effluent concentration In unrestricted areas.  

"* Gaseous effluent dose rate or concentrations at or beyond the 

site boundary.  

"* Liquid and gaseous effluent dose contributions.  

"• Total dose compliance, Including direct shine.  

"* Liquid and gaseous effluent dose projections.
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In addition, the ODAM should contain flow diagrams consistent with the 

systems being used at the station, defining the treatment paths and the 

components of the radioactive liquid, gaseous, and solid waste management 

systems. A description and the locations of samples In support of the 

environmental monitoring program are also needed In the ODCM.  

3.3.1 Eluion 

The ODAM submitted was reviewed and determined to be generally in 

compliance with the requirements of NUREG-0133.  

The Licensee's ODAM addresses the equation In the addendum of 

NUREG-0133 to determine the alarm and trip setpoInts for the liquid 

effluent monitors. The setpoints of the radiation monitors on the liquid 

radwaste effluent line and the service water effluent line are determined 

so the concentration of radioactive materials at the point of release to 

unrestricted areas Is within the 10 CFR 20, Appendix B, Table II, Column 2 

limits without dilution, dispersion, or decay of radioactive material In 

the river.  

The Licensee's ODAM contains methodology for comparing the 

radioactivity concentrations In liquid effluents at the point of release 

to the 10 CFR Part 20 limits.  

The Licensee's ODAM described methods for assuring that noble gas 

discharges are within the NUREG-0473 dose rate limits of 500 mrems/yr to 

the total body and 3000 mrems/yr to the skin by correctly determining the 

setpoints for the noble gas monitors. Methods are described by which the 

dose rate due to the release of 1-131, 1-133, tritium, and particulates 

with half-lives greater than eight days Is assured to be within the 

NUREG-0473 limit of 1500 mrem per year to any organ by calculating the 

dose rate to a person using the appropriate selection of age group and 

pathway. (The resolution times for these dose rate determinations will be 

3 months for H-3, SR-89, and Sr-90, and 31 days for other radlonuclides,) 

as required In Specification 3.21.C.l.b.)
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The ODAM contains methodology for demonstrating compliance to 10 CFR 

Part 50, Appendix I by calculating the dose or dose commitment at least 

once every 31 days for liquid and gaseous effluents. The ODAM methodology 

Includes a near-fleld mixing factor for calculating doses from the fish or 

drinking water pathway. The cumulative doses calculated are compared to 

the RETS dose limits to ensure the limits have not been exceeded.  

The Licensee's RETS contain a cost-benefit analysis that justifies 

usage of the liquid radwaste treatment when pre-release analysis Indicates 

a radioactivity concentration of 0.01 ACI/ml or higher. Thus, dose 

projections In the ODAM to determine when to use the liquid radwaste 

treatment equipment would be superfluous. Methods are described for 

calculating the projected dose due to gaseous effluents during the current 

quarter. Dose projections for the current year can be made by the method 

described for the dose projection for the quarter.  

Specific parameters of distance and the direction of locations of att 

sampling stations for the environmental monitoring program are provided In 

the Table and Figure C-2 of Appendix C to the ODAM. The ODAM also 

contains maps showing the unrestricted area boundary and the location of 

the elevated release point and the discharge canal. A simplified diagram 

of the gaseous effluent streams, treatment and monitoring equipment, and 

discharge points Is Included as Figure 3-1 In the ODAM. No comparable 

diagram Is Included for the liquid radwaste system.  

The Licensee's ODAM contains methodology for demonstrating compliance 

with 40 CFR 190. The fish consumption pathway will be Included only if a 

significant Increase In fishing downstream In the river near the station 

occurs during the previous twelve months.  

The Licensee's ODAM Is generally In compliance with the NRC guidelines 

and uses methods consistent with the methodology and guidance prescribed 

In NUREG-0133 to demonstrate compliance to the NUREG-0473 requirements.
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The Licensee's proposed RETS and ODAM were reviewed and evaluated and.  

the following conclusions were reached: 

* The Licensee's proposed RETS for the Cooper Nuclear Station 

submitted March 7, 1984 and supplemented by the submittal 

dated April 10, 1984, meets the Intent of the NRC 

staff's "Standard Radiological Effluent Technical Specifications 

for Boiling Water Reactors," NUREG-0473.  

* The Licensee's ODAM dated January 1984 generally uses documented 

and approved methods that are consistent with the methodology and 

guidelines In NUREG-0133 with the following exceptions: 

a. The ODAM allows a near-field mixing factor for the fish and 

drinking water-pathway dose calculations.  

b. The fish consumption pathway will be Included when demon

strating compliance to 40 CFR 190 only If a significant 

Increase In fishing occurs during the previous twelve months.  

c. No diagram of the liquid radwaste system is Included.  

A correspondence between (a) NUREG-0473, (b) the Licensee's current 

RETS, and (c) the Licensee's proposed RETS Is shown In Table 1.
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"%BLE 1. CORRESPONDENCE OF PROVISIONS OF NUREG-0473, THE LICENSEE'S 
CURRENT TECHNICAL SPECIFICATIONS AND THE LICENSEE'S PROPOSAL 
FOR COOPER NUCLEAR STATION

NUREG
RETS RequIrement 0473 
Effluent (Liquid) 3.3.3.10 
Instrumentation (Gaseous) 3.3.3.11 

Concentrations In Liquids 3.11.1.1 

Dose Rate for Gases 3.11.2.1 

Offsite Doses from Liquids 3.11.1.2 
Offsite Doses from Gases 3.11.2.2 
Offsite Doses from 

Iodine-131, etc. 3.11.2.3 
Total OffsIte Dose 3.11.4 

Liquid Radwaste Treatment 3.11.1.3 
Gaseous Radwaste Treatment 3.11.2.4 
Ventilation Exhaust Treat 3.11.2.5 

Tank inventory Limits 3.11.1.4 

<plosive Gas Mixtures 3.11.2.6 

ý-Maln Condenser Effluent 3.11.2.7 

Mark I or Mark II 3.11.2.8 
Containment 

Solid Radwaste (PCP) 3.11.3 

Radiological Environmental 3.12.1 
Monitoring 

Land Use Census 3.12.2 

Interlaboratory Comparisons 3.12.3 

Audits and Reviews 6.5.1 
6.5.2 

Procedures and Records 6.8, 6.10 

Reports 6.9 

Other Administrative 6.13 
Controls (PCP, ODCM, Changes 6.14 
to Radwaste Systems) 6.15 

a) Being deleted.  
. b) Concentration in gases.  

(c) Not required.

Licensee's Licensee s 
Current Technical Proposed Technical 

Specifications Specifications 
(AD~endix B)(a) (ARoendIx A) 

3.2.D,(App.B)2.4.1.b.3 3.21.A.1 
3.2.D,(App.B) 3.21 .A.2 

(App.B) 2.4.1.b 3.21.B.1 

(App.B) 2.4.3.a 3.21.C.1 

3.21 .1.2 
(App.B) 2.4.3.a 3.21.C.2 

(App.B) 2.4.3.a 3.21 .C.3 
(App.B) 2.4.3.a 3.21.D.1 

(App.B) 2.4.1.b.4 3.21.B.2 
3.7.B 3.21 .C.4 

3.21 .C.4 

(App.B) 2.4.1.b.5 3.21.B.3 

(App.B) 2.4.3.a.9 3.21 .C.5 

3.21 .C.6 

3.21 .C.7

(App.B) 4.4 

6.2, (App.B) 5.1 

(App.B) 5.5.6 

(App.B) 5.4.1 

(App.B) 5.4.2.C

3.21 .E.1 

3.21 .F.1 

4.21 .F.2 

3.21 .G.1 

6.2,6.11,6.12 

6.3.1, 6.3.2.F, 6.6.2.D 

6.5.1 

6.9 
6.10 
6.11
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