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I. INTRODUCTION

Fnvironmental Technical Specifications, Appendix A, Section
6.9.1.6 and Appendix Bg Part II, Section 5.4.1 require that an
annual report he submitted to the Nuclear Regulatory Commission
which details the results and findings of ongoing environmental
radiological and non-radiological surveillance programs. This

. report serves to fulfillthese requirements and represents the
Annual Environmental Operating Report for Units 1 and 2 of the
Donald C. Cook Nuclear Plant for the operating period from January
1, 1987 tillDecember 31, 1987.

During 1987, based on the monthly operating reports for Unit
1 and Unit 2, the yearly gross electrical generation, average
unit service and capacitv factors were:

Gross electrical generation (MWe)
Unit service factor (%)
Unit capacity factor MDC Net (%)

Unit 1
5,248,800

67.6
56.3

Unit, 2
5,258,580

71.4
54;1

The Semi-Annual Radioactive Effluent Release Reports for
1987 reporting year indicated that there were no adverse effects
to the environment and general public due to the operation of the
Donald C. Cook Nuclear Plant.

II. CHANGES TO THE ENVIRONMENTAL TECHNICAL SPECIFICATIONS

There were no changes made to the Non-radiological
Environmental Technical Specifications during 1987. A change to
the National Pollution Discharge Elimination System (NPDES)
permit MI0005827 in which the applicant received permission to
reroute Makeup Plant prefilter backwash to Lake Michigan became
effective April 2, 1987. For further information, see Appendix
1.1 to this document.

Nn changes were made to the Radiological Technical
Specifications during 1987.



NON-RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT

Environmental Protection Plan (EPP)

III.A.1 Plant-Design and Operation

There were no changes in station design, tests or
experiments performed which constituted an unreviewed
environmental question.

Five environmental assessments were written for construction
activities performed in 1987 which are included in this document
as Appendix 1.2. Based on the attached assessments, it is
concluded that the actions described did not result in an
unreviewed environmental question and there was no need to
conduct an environmental evaluation as described in Section 3.1
of Appendix B to the Technical Specifications.

One environmental evaluation was conducted for the
construction of the temporary on-site steam generator storagefacility, and is included as Attachment C to this document.
Based on the evaluation, it was concluded that with proper
mitigation practices there would be no adverse environmental
impact arising from the proposed activity.

III.A.2 Reporting Related to the NPDES Permit and State
Certification

Notifications made to the Michigan Department of Natural
Resources regarding the NPDES Permit are listed under Nonroutine
Reports which comprises Appendix 1.3 to this document.



Environmental Monitoring — Herbicide Application

Krovar I and OUST were used for bare ground weed
control in the areas and concentrations specified
in the attached letter from Dane M. McKay to H. F..
Brooks (Appendix 1.4) . Tordon 101R was applied to
tree stumps as part of the transmissions line
right-of-way maintenance performed within the
owner controlled area in 1987. (See attached
letter from R. J. Cheeney.) No adverse
environmental impacts were observed as a result of
these activities.

Aquatic Studies — Corbicula Monitoring Program

As part of the Corbicula Monitoring Program,
performed in accordance with our response to the NRC IE
Bulletin 81-03; entrainment, diver-collected sand and
gravel samples, and beach areas at the Donald C. Cook
Nuclear Plant were examined for the presence of the
Asiatic clam, Corbicula fluminea. No veligers, small
or adult clams, or empty shells were detected in any of
the sampling.

To date, inspections of lake water systems for
biofouling, conducted by Fnvironmental Section
personnel have indicated no evidence of Corbicula.

The Cook Plant Corbicula Monitoring Program
conducted by the University of Michigan will continue
in 1988, as well as in-house inspections of lake water
systems.

For further information concerning the Corbicula
Monitoring Program results for 1987, please refer to
Appendix 1.5.

During 1987, this was the only aquatic study
performed for the Donald C. Cook Nuclear Plant.



IV

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP)

IV.A Changes or Control to the REMP

As discussed above, the D. C. Cook Nuclear Plant Unit 1 and
Unit 2 Technical Specifications were not changed in 1987.

During 1987 sampling for the Radiological Environmental
Monitoring Program was accomplished by both plant and contractor
personnel. Up until December of 1987, plant personnel were
responsible for the REMP samples. In December of 1987,
contractor personnel took over responsibility for collection of
these samples except for fish samples. Plant personnel have had
continuous responsibility for the collection of'ish samples.

On April 7, 1987 the environmental supplier/processor
changed from Nuclear Sources and Services, Inc. to Teledyne
Isotopes.

In general, the Annual Environmental Operating Report shows
no observable effect on the surrounding environment from the
operation of the Donald C. Cook Nuclear Plant, Units 1 and 2.

For further information concerning the Radiological
Environmental Monitoring Program, please see Appendices 2.1 which
contain the results of the contractor analysis on environmental
samples.

IV.B Land Use Census

IV.B.1 Annual Milk Farm Survey

The annual milk farm survev for 1987 was completed in
Julv, 1987 using the updated Mi'lk Farm List from the
Michigan Department o f Agriculture and previous year ' milk farm
survey map. A new milk farm survey map and list were completed
according to the appropriate Plant procedure. Changes were
identified from the previous year for the closest milk farm in
the nine land covering meteorological sectors within +he five (5)
mile emergency planning zone. The comparison results between the
reporting year (1987) and the prior year (1986) are shown in
Appendix 2.2 to this report.



IV.B.2 Annual Residential Land Use Survey

The 1987 Residential Land Use Survey was completed in July,
1987 using the updated list of new building permits from Lake
Township and the previous year's survey map. There were no newidentified residences having a building permit and which were
closer than the previous year's closest residence in each of the
nine (9) land covering meteorological sections within the five
mile emergency planning zone. The comparison results of theresidential land use survey for 1986 and 1987 are found in
Appendix 2.3 to this report.

Some uncertainty exists in the reported locations of the
nearest residences. This matter will be further investigated andthe distances to the nearest residences in each of the land
covering meteorological sectors will be verified. The results ofthis investigation and the 1988 Residential Land Use Survey will
be incorporated into the 1988 Annual Environmental Operating
Report.

Condition Reports
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In 1987, two (2) conditions reports were issued with respectthe Radiological Environmental Monitoring Program. Thesecondition reports are identified below and are more fully
documented in Appendix 2.4 of this report. The two conditionreports which were issued are:

1) 12-6-87-940 Missed Drinking Water Samples

2) 12-10-87-1691 Non-Literal Compliance with Technical
Specification Table 3.12-1, Item 4a
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Appendix 1.1

AMENDED NPDES PERMIT MI0005827
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ATURALAESOUACES COMMISSION
THOMAS J. ANOEASON
MARLENEJ. FLUHAATY
KER MMEA
O T

MYEAS'..SON

R POUPORE

STATE OF MICHIGAN

)%MT

JAMES J. 8LANCHARO, Governor

DEPARTMENT OF NATURALRESOURCES
STEVENS T. MASON BUILOINO

BOX 88028
LANS INO, Ml 489(8

GOAOQN E. GUYER. Oirecter

ATTACHMENT E

April 3, 1987

CERTIFIED MAIL

Indiana & Michigan Electric Company
One Summit Square
P.O. Box 60
Fort Wayne, Indiana 46801

Re: NPDES Permit No. MI 0005827
Donald C. Cook Nuclear Plant
Bridgman, Michigan

Dear Gentlemen:

Your National Pollutant Discharge Elimination System (NPDES) Permit has
been processed in accordance with appropriate state and federal regulations.

It contains the requirements necessary for you to comply with state and
federal water pollution control laws.

REVIEW THE PERMIT EFFLUENT LIMITS AND PERFORMANCE SCHEDULES CAREFULLY.

These are subject to the criminal and civil enforcement provisions of
both state and federal law. Permit violations are audited by the United
States Environmental Protection Agency and may appear in a published
quarterly noncompliance report made available to agencies and the public.

Your monitoring and reporting responsibilities must be complied with in
accordance with this permit. If applicable, monthly operating report
forms will be transmitted to you in the near future. These reports are
to be submitted monthly or otherwise as required by your NPDES permit.

Any reports, notifications, and questions regarding the attached permit
or NPDES program should be sent to the following address:

Fred Morley, District Supervisor
621 North Tenth Street
P.O. Box 355
Plainwell, Michigan 49080
Telephone: (616) 685-9886

RECEfVEDI"

APR 6 l987

KkVIRONMEkJ~
AFPAlRS



Indiana 6 Michigan Electric Co.
April 3, 1987
Page 2

VOTE: ALL references within this permit made to the Water Quality
Division or Chief of the Water Quality Division are to refer to the
Surface Water Quality Division or Chief of the Surface Water Quality
Division, respectively.

SincereLy,

William E. McCracken, P.E.
Chief, Permits Section
Surface Water Quality Division
517-373-8088

Enclosure: Permit

cc: EPA-Region U (2)
Files
Steve Buda, Planning and Special Programs Section
Fred Morley - Plainwell District
Compliance Section 81
Land Application Unit
208 Agency - Southwest Michigan Regional Planning Commission
Data Entry, SWQD

Point Source Studies (Grand Rapids District Office)



PERMIT NO ~ MI0005827

MICHIGAN WATER RESOURCES COMMISSION
AUTHORIZATION TO DISCHARGE UNDER THE

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

In compliance with the provisions of the Federal Water Pollution Control Act,
as amended, (33 U.S.C. 1251 et seq; the "Act"), and the Michigan Water Resources
Commission Act, as amended, (Act 245, Public Acts of 1929, as amended, the "Michigan
Act"),

Indiana 6 Michigan Electric Company
One Summit Square

P.O. Box 60
Fort Wayne, Indiana 46801

is authorized to discharge from a facility located at

Donald C. Cook Nuclear Plant
Red Arrow Highway

Bridgman, Michigan 49106

designated as IN & MI Electric-Cook Plant

to the receiving water named Lake Michigan in accordance with effluent
limitations, monitoring requirements and other conditions set forth in Parts I
and II hereof.

This permit takes effect immediately upon the date of issuance. Any person who
feels aggrieved by this permit may file a sworn petition with the Commission,

tting forth the conditions of the permit which are being challenged and specifying
e grounds for the challenge. The Commission may reject any petition filed more

than 60 days after issuance as being untimely. Upon granting of a contested case to
the applicant, the Commission shall review the permit to determine which contested
term shall be stayed until the Commission takes'ts final action. All other
conditions of the permit remain in full effect. If the contested condition is a

modification of a previous permit condition and the Commission determines the contested
condition shall be stayed, then such previous condition remains in effect until the
Commission takes final action. During the course of any administrative proceeding
brought by a person other than the applicant, the conditions of this permit will remain
in effect, unless the Commission determines otherwise.

This permit and the authorization to discharge shall expire at midnight
Au ust 31, 1990. In order to receive authorization to discharge beyond the date
of expiration, the permittee shall submit such information and forms as are required
by the Michigan Water Resources Commission no later than 180 days prior to the date

'f

expiration.

This permit is based on an application dated May 1979, as amended, and shall supersede

any and all Orders of Determination, Stipulation, Final Orders of Determination, or
NPDES permits previously adopted by the Michigan Water Resources Commission.

by the Michigan Water Resources Commission superseding NPDES Permit No. MI0005827,

expiring October 31, 1979.

j( $gzp
Paul D. Zugger'P~"'xecutive Secretary
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PART I

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

1. Final Effluent Limitations - Outfalls 001, 002 & 003 (noncontact cooling wate
and low volume wastes)

During the period beginning on the effective date. of this permit and lasting
until permit expiration, the permittee is authorized to discharge a maximum of
three billion two hundred ninety eight million five hundred eighty three thousand
two hundred (3,298,583,200) gallons per day* of noncontact cooling water consisting
of condenser cooling water and low volume wastes consisting. of steam generator
blowdown, heating boiler blowdown and filter backwash through outfalls 001, 002
and 003 to Lake Michigan. Such discharge shall be limited and monitored by the
permittee as specified below:

Effluent
Characteristic

Dischar e Limitations
lbs/da Other Limitations

Monthly Daily Monthly Daily
~Avera e Maximum ~Avera e Maximum

Monitorin Re uirements
Measurement Sample

Flow (MGD) Daily Report Total
Daily Flow

Temperature ('F)
Intake
Discharge**

Heat Addition (BTU/hr)

Total Residual Chlorine (TRC)***

Daily
Daily

15.5 x 10
9 Daily

0.1 mg/1 5 x weekly

3 instantaneous
readings equally
spaced over a
24-hr period

Calculation

3 grab samples
equally spaced
during discharge
of chlorine

Chlorine Discharge Time 30 min./day 5 x weekly Report discharge
time

Outfall Observation**** Daily Visual

* This flow is not to be considered as a limitation on either the quanity or rate over
time of discharge.

** The discharge, after mixing, shall not increase the temperature of Lake Michigan more
than 3'F above the existing natural temperature or above the following monthly maximum

temperatures:

JAN FEB MAR

45 45 45
APR MAY JUN

55 60 70
JUL AUG SEP OCT NOV DEC

80 80 80 65 60 50

***The permittee may use dechlorination techniques to achieve the applicable limitations
using sodium thiosulfate or sodium sulfite or other dechlorinating agents approved by
the Chief of the Surface Water Quality Division as dechlorination agents. The

quanity of reagent used shall be limited to 1.5 times the stoichiometric amount
needed for dechlorination of applied chlorine. The permittee shall report monthly
the quanity of each dechlorination reagent used per day.



Permit 'Ao. 'AI 0005827

Part I-A-l. (continued)

Page 3 of 12

."*Any, unusual characteristics of the discharge (i.e., unnatural turbidity
oil film, floating solids, foams, settleable solids, or deposits) shal]. be
reported immediately to the District Office of the Surface Water guality Division
followed with a written report within 5 days detailing the findings of
investigation and the steps taken to correct the condition.

a. The term noncontact cooling water shall mean water used for cooling which
does not come into direct contact with any raw material, intermediate product,
product, or finished product.

b. The pH shall not be less than 6.0 nor greater than 9.0. The pH shall be
monitored as follows: weekly; grab sample.

c. The receiving water shall contain no unnatural turbidity, color, oil film,
floating solids, foams, settleable solids, or deposits in quantities which are or
may become injurious to any designated use as a result of this discharge.

d. Samples, measurements and/or observations taken in compliance with the
monitoring requirements above shall be taken as follows: intake - in the intake
forebay; discharge - in Unit 1 and Unit 2 discharge bays for Outfalls 001 and 002,
respectively. The monitoring requirements specified above do not apply for Outfall
003 since this discharge will $ e regulated by Outfalls 001 and 002.

e. In the event the permittee shall require the discharge of water treatment
additives in addition to any previously approved by the Chief of the Surface Water
uality Division, the permittee shall notify the Division Chief. Written approval

om the Chief of the Surface Water Quality Division to discharge such additives
t specified levels shall be obtained prior to discharge by the permittee. The

permit will be modified in accordance with the requirements of Part II, Section B«4

if a constituent of the additive or additives requires limiting.
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2. Final Effluent Limitations - Outfalls OOA and 008 (steam generator blowdown)
Ouring the Period beginning on the effective date of this permit and lasting until

permit expiration, the permittee is authorized to discharge a maximum of eight hundred
sixty-four thousand (864,000) gallons per day" of low volume wastes consisting of steam
generator'lowdown from each of the internal outfalls OOA and 008 through outfalls
001, 002 and 003 to Lake Michigan. Such discharge shall be limited and monitored bythe permittee as specified below:

Effluent
Characteristic

Flow (MGO)

Oischar e Limitations
k da lbs/da Other Limitations
Monthly Oai ly Monthly Oai ly
A~vera e Maximum ~Avera e maximum

Monitorin Re uirements
Measurement,
Fre uenc

5 amp l e
~Te

Per Occurrence Report total
'daily flow

Total Suspended Solids (mg/1)

Oil and Grease (mg/1)~*

30 100

15

Meekly

Monthly

Grab

Grab

*This flow is not to be considered as a limitation on either the quantity or rate over
time of discharge.

*"After one year of monitoring for oil and grease, the'permittee may attempt to demonstrate
that further'onitoring and limits for oil and grease for internal outfalls OOA and 008
are no longer necessary. Upon successful demonstration by the permittee, this monitoring
may be deleted from this permit. Any submittals shall be to the Chief of the Surface
Water guality Oivision.

a. Samples, measurements and/or observations taken in compliance with the monitoring
requirements above shall be taken on both outfalls OOA and 008 prior to mixing with
noncontact cooling water in the intake forebay (see figure 1 on page 7 of 12).

b. In the event the permittee shall require the discharge of water treatment additives,
the permittee shall notify the Chief of the Surface Water guality Oivision. The permittee
shall obtain written approval from the Chief of the Surface Water guality Oivision to
discharge such add'.tives at a specified level. The permit may be modified in accordance
with the requirements of Part II, Section 8-4 if a constituent of the additive or additives
requires limiting.
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Final Effluent Limitations - Outfall OOC (heating boiler blowdown)

During the oeriod beginning on the effective date of this permit and lasting until
i~ expiration, the permittee is authorized to discharge a maximum of nineteen

thousand (19,000) gallons per day* of low volume wastes consisting of heating boiler
blowdown from the internal outfall OOC through outfalls 001, 002 and 003 to Lake
Michigan Such discharge shall be limited and monitored by the permittee as specified
below:

Effluent
Characteri s tic

Flow (MGO)

Oischar e Limitations
k /da lbs/da Other Limitations
Montnly Oai ly Monthly Oai ly
~Avera e Maximum ~Avera e maximum

Moni tor in Reoui rements
Measurement Sample
~F ~Te

Per Occurrence Report total
dai ly flow

Total Suspended Solids (mg/1)

Oil and Grease (mg/1)"*"

30 100

15 Monthly Grab

Per Occurrence** Grab

*This flow is not to be considered as a limitation on either the quantity or rate over time
of di scharge.

al Suspended Solids are to be monitored once per occurrence or weekly if the heating
r is operated continuously for periods greater than one week.

~*After one year of monitoring for oil and grease, the permittee may attempt to demonstrate
that further monitoring and limits for oil and grease for internal outfall OOC is no
longer necessary. Upon successful demonstration by the permittee, this monitoring may be
deleted from this permit. Any submittals shall be to the Chief of the Surface Water
guality Division.

a. Samples, measurements and/or observations taken in compliance with the monitoring
requirements above shall be taken after the heating boilers and prior to the intake
forebay (see figure 1 on Page 7 of 12).

b. In the event the permittee shall require the discharge of water treatment additives,
the permittee shall notify the Chief of the Surface Water guality Division. The permittee
shall obtain written approval from the Chief of the Surface Mater quality Division to
discharge such addi tives at a specified level. The permit may be modified in accordance
with the requirements of Part II, Section 8-4 if a constituent of the additive or additives
requires limiting.

4
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4. Final Effluent Limitations - Outfall OOF (filter backwash)

During the period beginning on the effective date of this permit and ]astino
until permit expiration, the permittee is authorized to discharge a maximum of
five hundred eighty-three thousand two hundred (583,200) gallons per day* of
volume wastes consisting of f'.lter backwash from internal outfall 00F through outfalls

F 001, 002, and 003 to Lake Michigan. Such discharge shall be limited and monitored by
the permittee as specified below:

Effluent
Characteri s tic

Monthly Daily Monthly Daily
~Avera e Maximum A~vera e Maximum

r Oischar e Limitations
k /da lbs/da Other Limitations Monitorin Re uirements

Measurement Sample
~Te

Flow (MGD) Daily Report total
daily flow

Total Suspended Solids (mg/1)

Oil and Grease (mg/1)**

30 100

15

Weekly

Monthly

Grab

Grab

*This flow is 'not to be considered as a limitation on either quantity or rate'over
time of discharge.

**Afterone year of monitoring for oil and grease, the permittee may attempt to
demonstrate that further monitoring and limits for oil and grease for internal
OOF is no longer necessary. Upon successful demonstration by the permittee, this
monitoring may be deleted from the permit. Any submittals shall be to the Chief
of the Surface Water guality Division.

a. Samples, measurements and observations taken in compliance with the monitoring
requirements above shall be taken prior to mixing with noncontact cooling water
in intake forebay (see figure 1 on page 7 of 12}.

b. In the event the permittee shall require the discharge of water treatment
additives in addition to any previously approved by the Chief of the Surface
Water quality Division, the permittee shall notify the Division Chief. Written
approval from the Chief of the Surface Water guality Division to discharge such
additives at specified levels shall be obtained prior to discharge 6y the permittee.
The permit will be modified in accordance with the requirements of Part II,
Section 8-4 if a constituent of the additive or additives requires limiting.
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Final Effluent Limitations - Intake Screen Backwash

Ouring the period beginning on the effective date of this permit and lasting
unti.l the expiration date of this permit the permittee is authorized to discharge
an unspecified amount of intake screen backwash to Lake Michigan. The Company
shall collect and remove debris accumulated on the intake trash bars and dispose
of such material on land in an appropriate manner.

Final Effluent Limitations

Ouring the period beginning on the effective date of this permit and lasting unti]
the expiration date of this permit, the permittee shall not discharge any polychlorinated
biphenyls to receiving waters of the State of Michigan as a result of plant operations,

Cooling Water Intakes

The permittee shall submit to the Chief of the Surface Water guality Oivision a
detailed study plan and time schedule for conducting environmental monitoring to
determine the effects of the cooling water intake and obtain his approval thereof on
or before NA--com leted . The studies shall be adequate to demonstrate if the
existing cooling water intake design, location, construction, and capacity reflects
the best technology available for minimizing adverse environmental impact in
accordance with Section 316(b), Public Law 92-500. The study shall be completed and
the report thereon submitted on or before NA.

If, on the basis of the study report and applicable. standards established pursuant
to Section 316(b) of Public Law 92-500, the Comnission determines that the intake
structures do not reflect the best technology available for minimizing adverse
environmental impact, it will so notify the company, specifying the reason(s) for its
determination, and the company shall submit to the Chief of the Surface Water guality
Oivision, within 90 days of such notification, its plan and construction time
schedule for minimizing the environmental impact of the intake structure.

Special Condition

The Nuclear Regulatory Comnission is responsible for regulating discharges of
radioactive materials.
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S ecial Condition

- This permit may be modified or, alternatively, revoked and reissued to
comply with any applicable standard(s) or limitation(s) promulgated und
Section 301(b)(2)(c)(d), 304(b)(2) and 307(a)(2) of the Act, if the effl t
standard(s) or limitation(s) so promulgated:

a. is(are) either different in condition or more stringent than
any effluent limitation in the permit; or

b. control(s) any pollutant not limited in the permit.
10. - Notification Requirement

The discharger shall notify the Chief of the Surface Water guality Division,in writing, within 10 days of knowing, or having reason to believe, that a
change in facility operation, maintenance, or construction has resulted orwill result'in the'ischarge of:

1. Detectable levels* of chemicals on the current Michigan Critical
Materials Register or priority pollutants or hazardous substances
set forth in 40 CFR Vol. 48, No. 64, April 1, 1983, Part 122.21,
Appendix 0, pp. 14176-14177 which were not acknowledged in the
application~ or listed in the application at less than detectable
I evel s.

2. Detectable levels* of any other chemical not listed in the application
or listed at less than detection, for which the application
speci f ical ly requested information.

3. Any chemical at levels greater than five times the average level
reported in the appl ication*~.

Any other monitoring results obtained as a requirement of this permit
shall be reported in accordance with the schedule of compliance.

*The detectable level shall be defined as the Method Detection Limit
(MDL) as given in Appendix 8 to Part 136,'ederal Register, Vol. 49,
No. 209, October 26, 1984, pp. 43430-31.

**The application . received May 4, 1979 and updated April 26, 1985.
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PART I
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B. MONITORING ANO REPORTING

Representative Sampling

Samples and measur enents taken as required herei n shall be reprasentat ve or ".he
volume and natura or the moni tored discharge.

2. Reporting: " applicable to your facility ",Qul = not aoolicable to your faciljtl
Q n

a. MOR Submittal Requirements - The permittee shall submit Monthly Operating Report
(MOR) forms to the Data Center oi the Michigan Department of Natural Rasourc s ror aacn
calendar month of the authorized discharge period(s) ~ The MOR's shall be pos ~arked no
later than the 10th day or the month following aacn month of the authorized discnarge
period(s).

b. Retained self-monitorin Reouirmsents - The permittee shall maintain a

year-to-date log of retained self-monitoring results and provide such log for fnspec.ion
to the staff of the

C3 (1.) Surface, Mater Quality Division of the Michioan Oeoartmant nf Natural
Resources.

Cl (2,) Environmental Health Services Division, Mfchigan Department of
Public Health

Cl (3.) Northern Peninsula Division, Michigan Department of Public Health
Cl (4.) Division of Health Facility Licensing 4 Certification, Michigan

Department of Public Health

upon request.

Tne permittee shall cert'ify, in writing, to the Chief of the Surface
Water quality Division of the Department of Natur al Resources in accordance .with
the Schedule of Compliance Part I, C-NA, ",".=t;

(1.) all retained self-monitoring r equirenents have been complied ~i th and
a year-to-date Iog has been maintained.

(2.) the flow rate(s ) ( if part of retained self-moni tori ng results) from
all outfa'ils have been substantially the same as the f1ow rate(s) authoriz d
by this permit or ff

(3.) the flow rata(s') (if part of retained self-monitoring results) is (ar )
substantially different from the. flow rata(s) authorized by this permit and'he permittee shall provide reasons for the dir,erence in r1ow rates.

A c. Groundwater mons torin - The permi ttee shall submi: monthly Operating Reoort
(ilOR) forms to the Oata Canter of the Michigan Department of Natural Resources in accordance
with the monitoring requirements set forth in Part [[I.. The MOR's shall be pos~arkad
no later than the 10th day of the month following each completed report period.

NA d. First Permit - Existin or Proposed Facilft - Upon issuance of the first
permit for an existing or proposed racili ty the permittee is axenpr. from submitting MOR's

for a period of ninety (90) days from tne date the permit is issued.

A e. Permit Reissuanca or Mod~fication - For any parameter added to the ronitorin
requfrenents as a result or permit reissuanca or modification of the current permit, he

oermittae will be exe ot, from submittinn tfOR data for that parar.etar for a periosf of ninety
(90) davs from the date the permit is issued.
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3. Oefini tions

a. The monthly average discharge is defined as the total discharge by
weight, or concentration if specified, during the reporting month divided by
the number of days in 'the reporting month that the discharge from the production
or comnercia1 facility occurred. 'Ahen less than daily sampling occurs, the
monthly average discharge shall be determined by the su+nation of the measured
daily discharges by weight, or concentration if specified, divided by the number
of days during the reporting month when the samples were collected, analyzed and
reported.

b. The daily maximum discharge means the total discharge by weight, or
concentration if specified, during any calendar day.

c. The Regional Administrator is cefined as the Region V Administrator,
U.S. EPA, located at 230 South Oearborn, 13th Floor, Chicago, Illinois 60606.

d. The Michigan Mater Resources Commission is located in the Stevens T.
Mason Building. The mailing address is Box 30028, Lansing, Michigan 48909.

4. Test Procedures

Test procedures for the analysis of pollutants shall conform to regulations
Iished pursuant to Section 304(h) of the Act, under which such procedures may

required.

5. Recording Results

For each measurement or sample taken pursuant to the requirements of this
permit, the permittee shall record the following information:

a. The exact place, date, and time of sampling;

b. The dates the analyses were performed;

c. The person(s) who performed the analyses;

d. The analytical techniques or methods used; and

e. The results of all required analyses.

NPOES/ Ind
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Additional Monitoring by Permittee

If the permittee monitors any pollutant at the location(s) designated
herein more frequently than required by this permit, using approved analytical
methods as specified above, the results of such monitoring shall be included
in the calculation and reporting of the values required in the Monthly Operating.
Report. Such increased frequency shall also be indicated.

r

7. Records Retention

All records and information resulting from the monitoring activities
required by this permit including all records of analyses performed and
calibration and maintenance of instrumentation and recordings from continuous
monitoring instrumentation shall be retained for a minimum of three (3)
years, or longer if requested by the Regional Administrator or the Michigan'ater Resources Comnission.

C. SCHEDULE OF COMPLIANCE

1. The permittee shall continue to operate the installed facilities to achieve
the effluent limitations specified for outfalls 001, 002.

2. The permittee shall comply with the requiremen'ts of Section 10, Part II-A
in accordance with the following:

a. Submit plans for approval to the Chief of the Surface Water guality
Division necessary to comply with the primary power provision of
Section 10 in Part II on or before NA.

b. The permittee shall comply with the requirements of items 10a or 10b
contained in Part II on or before NA. Notwithstanding the preceding
sentence, the permittee shall at all times halt, reduce or otherwise
control production in order to protect the waters of the State of
Michigan upon reduction or loss of the primary source of power.

3. No later than 14 calendar days following a date identified in the above
schedule of compliance, the permittee shall submit either a report of progress
or, in the case of specific actions being required by identified dates, a

, written statement of compliance or noncompliance. In the latter case, the
statement shall include the cause of noncompliance, any remedial actions taken
and the probability of meeting the next scheduled requirement. Failure to
submit the wri tten statement is just cause to pursue enforcement action pursuant
to the Commission Act and the Part 21 Rules.
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A. <~fAG~c. T REQUIR~TS

1. Duty eo Camoly

PART IX

A1L discharges authorized herein shall be consistent vith the terms
condicions of this permie. The discharge of any pollucant idencified in this permit
more irequenely than or at a level in excess of that authorized shalL constitute
a vio 1 a cion o i che pe rmi c.

Zt is the ducy of the permittee «o comply vich all ehe terms and candieions
of this permic. Any noncompLiance with ehe Effluent Limitations, Special Conditions,
or terms of this permic constitutes a violation of Public Acts 245 of 1929, as amended,
and/or PL 92-500, as amended, and constieuces grounds for enforcement action; Eor
permit terminacion, revocacion and reissuance, or modification; or denial of an
applicaeian for permic reneva1,.

2. Change of Conditions

Any anticipated facility expansion, production increases, or process modi-
fication which vill result in nev, differenc, or increased discharges of pollutants
must be reported by submission oE a new application or, if such changes vill not
violate ehe effluent Limications specified in this permit, by notice eo the permit

s uing authority of such changes. Following ~uch notice, the permit may be modified
cify and limic any pollucanc noc previously Limiced.

3. Concainmenc Facilities

The permittee shall provide facilities for containment of any accidental
Losses of concentraced solucions, acids, alkalies, salts, oils, or ocher pollucing
materials in accordance with the requirements of the Michigan Water Resources Commission
Rules, Part 5. This requirement is included pursuant eo Section 5 of the Michigan
Wacer Resources Cammission Act, 1929 PA 245, as amended, and the Part 5 rules of
the General Rules of che Commission.

4. Operator Certification

The permittee shall have the waste treatment facilities under direct super-
vision of an operator certified by the Michigan Water Resources Commission, as required
by Section 6a of ehe Michigan Act.

5. Noncompliance Notificacion

If, for any reason, the permittee does noc comply vieh or vill be unable
to comply vich any daily maximum effluenc limicacion specified in this permic, ehe
permittee shall provide ehe Chief oE the Surface Water Quality Division wich ehe
following informat'on, in vricing, vichin Eive (5) days of becoming aware of such
condition:

a. A description of ehe discharge and cause of noncompliance; and

NPDES/DH)
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be The Per>od of noncompliance, including exact dates and timesi«ot corrected, the anticipated time the noncompliance is expected
to continue> and the steps being taken to reduce, eliminate and prevent
recurrence o E the none omp lying,dis charge.

6. Spill Notification

The permittee shall immediately report any spill or loss of any product
by-product, intermediate product, oils, solvents, waste material, or any othez poLLut-
ing substance which occurs to the suzface waters or groundwaters of the state by
calling the Department of natural Resources 24-hour Emergency Response telephone
number L-S00-292-4706; and the permittee shall within ten (10) days of the spill
or loss, provide the state with a full written explanation as to the cause and discovery
of the spill or loss, cleanup and recovery measures taken, preventative measures
to be taken, and schedule of implementation. This requirement is included puzsuant
to Section 5 of the Michigan Water Resources Commission Act, 1929 PA 245, as amended.

7. Facility Operation

The permittee shall at all times properly operate and maintain all treatment
or controL facilities or systems installed or used by the permittee to achieve compliance
with the terms and conditions of this permit.

8. Adverse Impact.

The permittee shall take all reasonable steps to minimize any adverse
impact to the sur face or groundwaters of the state resulting from noncompliance
with any effluent limitation specified in this permit including, but not limited
to, such accelerated oz additional monitoring as necessary to determine the nature
and impact of the discharge in noncompliance.

9. By"Passing

Any diversion Ezom or by-pass of facilities necessazy to maintain compliance
with the terms and conditions of this permit is prohibited, except (i) where unavoid-
abLe to prevent loss oE life, personal injury, or severe property damage, or (ii) where
excessive storm drainage or runoff would damage any facilities necessary for compliance
with the effluent Limitations and prohibitions of this permit. The permittee shall
promptly notify the Aichigan Water Resources Commission and the Regional Administrator,
in writing, of such diversion or by-pass.

10. Power Failures

In order to maintain compliance with the effluent Limitations and prohibi-
tions of this permit, the permittee, shall either:

'a 0 Provide an alternative power source sufficient to operate Eacilities
utilized by permittee to maintain compliance with the effluent Limita-
tions and conditions of this permit which provision shall be indicated
in this permit by inclusion of a specific compliance date in each
appropriate "Schedule of Compliance for Effluent Limitations".



Permit Vo. MI 000S827 Page 3 of 5

~ Upon he ."eduction, loss, or failure of one or more of the orimarv
sources of power ro facilities utilized by the permi" ee to maintain
compliance with the ezfluent Limitations and conditions of this permit
the permittee shall halt, -.educe or otherwise control production
and/or,aLL discharge in order to maintain compliance with the ezfluent
Limitations and 'conditions of this permit.

Removed Substances

Solids, sludges, filter backwash, or other pollutants removed from or
resulting Ercm treatment or control of wastewaters shall be disposed of in a mannez
such as to prevent any pollutant from such materials from entering navigable waters,
or the entry of toxic or harmful contaminants thereof onto the groundwaters in concen-
trations oz" amounts detz'imental to the groundwater resource.

l2. Upset Voncompliance Notification

Tf a pzocess "upset" (defined as an exceptional incident in which there
is unintentj.onal and temporary noncompliance with technology based permit effluent
limitations because oi factors beyond the reasonable control of the permittee) has
occurred, the permittee who wishes to establish the affirmative defense of upset
shall notify the Chief of the Surface Water Quality Division by telephone 'within

-24 hours of becoming .aware oE such conditions and .within five (5) days,, provide
Q in writing, the Eollowing information:

a. That an upset occurred and that the permittee can identify the specific
cause(s) of the upset;

b. That the permitted wastewater treatment facility was, at the time,
being properly operated;

cd That the permittee has specified and taken action on all responsible
steps to minimize or correct any adverse impact in the environment
resulting from noncompliance with his permit.

Tn any enforcement proceedings, the permittee seeking to establish the
occurrence of an upset, has the burden of proof.

l3. Any requirement of this permit which is included under the unique terms
of 'michigan, the Water Resources Commission, Act 245, P.A. L929, as amended, and
rules promulgated thereunder, is not enforceable under the Federal Clean Water Act
regulations.
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B ~ RgSPOHS E31L ITCHES

Right of Entry
t

The permittee shall allow the Executive Secretary of the Nichigan Water
Resources Commission, the Regional Administrator and/or their authorised represen
tatives, upon the presentation oi the credentials:

a. To enter upon the permittee's premises where an effluent source js
located or in which any records are required to be kept under the
terms and conditions of this permit; and

b. At reasonable times to have access to and copy any records required
to be kept under the terms and condi.tions of this permit; to inspect,
any monitoring equipment or monitoring method required in this permit;
and to sample any discharge of pollutants.

2. Transfer of Ownership or Control
I

En the event of any change in contzol or ownership of Eacilities from
which the authorized discharge emanate, the permittee shall notify the succeeding
owner or controller of the existence of this permit by letter, a copy of which shall
be forwarded to the michigan Water Resources Commission and the Regi.onal Administzator.

3. Availability of Reports

Except Eor data determined to be confidenti.al under Section 308 of the
Act and Rule Zl28 of the Water Resources Commission Rules, Part 21, all reports
prepared in accordance with the terms of this permit shall be available for public
inspection at the offices of the State Water Pollution Control A enc and the Regional
Administrator. As required by the Act, effluent data shall not be considered confi-
dential. Knowingly making any false statement on any such report may result in
the imposition of criminal penalties as provided Eor in Section 309 of the Act and
Secti.ons 7 arid 10 of the Michigan Act.

4. Permit Aodification

After notice and opportunity for a hearing, this permit may be modifi.ed
suspended, or revoked in whole or in part during its term Eor cause including, but
not limited to, the following:

a..Violation of any terms or conditions of this permit;

b. Obtaining this permit by misrepresentation or failure to disclose
fully, all relevant facts; or

c ~ A change in any condition that requires either a temporazy or permanent
reduction or elimination of the authorized discharge.
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5. Toxic Pollueancs

Notwithstanding Pare IZ, B-4 above, if a eoxic effluent seandard or pro-
hibition (incLuding any schedule o compl.iance speci. fied in such eefluenc standard
or prohibicion) is established under Section 307(a) of ehe Act for a toxic pollutant
which is present in ehe discharge and such standard or prohibicion is more stringent
chan any l,imitation Eor such pollutant in this permit, ehis permic shall be evi,sed
or modified in accord'ance with the toxic effluent standard or prohibition and ehe
permittee so nocified.

6. Civil and Criminal Liabil.ity

Except as provided in permit conditions on "By-Passing" (Pare II, A-9)
and "Power Failures" (Part IZ, A-LO), nothing in this permit shall be construed
to relieve the permittee from civil or criminal penalties Eor noncompliance, whether

'or noc such noncompliance is due to Eaccors beyond his control, such as accidents,
equipment breakdowns, or labor disputes.

7. Oil and Hazardous Substance Liabilicy

Nothing in this permit shall be construed to preclude the institution
of any legal action or relieve che permittee from any responsibilities, Liabilicies,
or penalties co which the permittee may be subject under Section 311 of the Acc
except as are exempced by federal regulacions.

8. State Laws

Nothing in ehis permit shall be construed to precl.ude the inscicueion
of any legal acc'on or reLieve the permictee from any responsibilicies, Liabilicies,
br penalties established pursuant co any applicable Stace law or regulacion under
authority preserved by Section 510 of che Act.

9. Property Rights

The issuance of this permit does noc convey any. property rights in either
real or personal property, or any exclusive privileges, nor does ic authorize violacion
of any Federal, Stace or local laws or regulations, nor does it obviate the necessicy of
obtaining such permics or approvals Erom other units of governmenc as may be required
by law.

LO. Severability

The provisions of this permit are severable, and if any provision of this
permit, or che appl.ication of any provision of this permit to any circumstances,
if held invalid, the application of such provision ot ocher circumstances, and the
remainder of this permit, shall noc be affeceed chereby.

11. Notice co Publ.ic Utilities (Hiss Dig)

The issuance of this permit does not exempt the permictee. from giving
ce eo public utilities and complying wich each of the requiremencs oE Acc 53

the PubLic Acts of 1974, being sections 460.701 eo 460.718 of che Michigan Compiled
Laws, when constructing Eacilities co meec che terms of ehis permic.
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PERMIT CONDITIONS

PART III

A. GROUNDWATER DISCHARGE AUTHORIZATION

The permittee is authorized to discharge from its wastewater treatment faci]ity
to the groundwaters of the state in accordance with the conditions below.
authorization shall continue until the Michigan Water Resources Commission makes
its final determination on a state groundwater discharge permit.

B. GROUNDWATER DISCHARGE REqUIREMENTS

During the period beginning on the date of issuance of this permit and lasting until
the expiration date of this permit, the permittee .is authorized to discharge process
wastes and sanitary wastes to the groundwater. Such discharges shall be monitored
by the permi ttee as spec ifi ed be 1 ow:

Process wastes shall be disposed of into the ground in such a manner and by means
of such facilities and at such location that they shall not injuriously affect
public health, welfare, or commercial, industrial, domestic, agricultural,
recreational, or other uses of the underground waters.

Monitoring requirements for boiler water treatment systems process water (water
softener, clarifiers, make-up demineralizers) and boiler cleaning water prior to
discharge into the ground.

PARAMETER TO BE MEASURED

Flow
pH
Cadmium

Oil & Grease
Sulfate (S04)

Chloride (CL)
Total Phosphorus
Chemical Oxygen Demand
Total Dissolved Solids

~RE(RUENCY

Continuous
Continuous
At times of boiler cleaning
water discharge

Weekly
At all times when regeneration of

ion exchange resins occurs

Weekly
Weekly
Weekly
At all times when regeneration of

ion exchange resins occurs

TYPE OF SAMPLE

Daily maximu, minimum
Grab

Grab
24-Hr. Composite

24-Hr. Composite
24-Hr. Composite
24-Hr. Composite
24-Hr. Composite

Monitoring requirements for sanitary wastewaters prior to discharge into the ground:

PARAMETER TO BE MEASURED

Flow
State which seepage area is

being utilized

~fRE UENCY

Continuous
List when seepage areas
are alternated

REPORT

List beginning and
end>ng date and t>me
of use of each
seepage area
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Part I II-8 (continued)

Page 2 of. 2

toring requirements for gr

PARAMETER TO BE MEASURE

Record static water elevation
pH
Total Chromium (Cr)
Copper (Cu)
Sulfate(S04)
Chloride (Cl)
Hardness
Nitrate-Nitrogen as N

Sodium (Na)
Polychlorinated Biphenyls
Chemical Oxygen Demand
Boron (B)
Total Phosphorus (P)
Total Oissolved Solids
Cadmium.
Oil 5 Grease

oundwater collected in monitoring wells:

FRE UENCY TYPE OF SAMPLE

Reading at time of sampling
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Gr ab
Grab

quarterly
quarterly
quarterly
quarterly
guar terly
quarterly
quarterly
quarterly
quarterly
quarterly
quarterly
quarterly
quarterly
quarterly
quarterly
quarterly



MIXING ZONE

Permit Me. Mt 0005527

Faci lity; Indiana 5 Michigan Electric Company

Outfall i/umber

001, 002, 003

Receivin Water

Lake Michigan

Oischar e Location

Berrien County, Lake Township
(Town 6S Range 19W)
Sections 5 6 7 g 8

The mixing zone for purposes of evaluating compliance with the State Water
guality Standards is defined as an area of Lake Michigan equivalent to that
of a circle with a radius of 2811 feet (570 acres) centered at the point
of discharge.
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AMERICAN ELECTRIC PO~ER SERVICE CORPORATION

ATTACHMENT B

gpicAN ELKcy
~<c

D
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DATE: March 31, 1987

5UsJECT: Environmental Assessment for the New Containment Access Building

FROMi

Toi

T. G. Harshbarger

Environmental File DC-RS-7915

The purpose of this memo is to document that there is no need for
an Environmental Evaluation of the construction and use of the
Containment Access Building. This memo is being written pursuant to
Radiological Support Section Procedure 34.

The Coritainment Access Building will be a two story structure
located at the east end of the Auxiliary Building inside the plant
protected area. The Containment Access Building will encompass
approximately 11,000 square feet and will be used by repair project
personnel as a dress-out facility and radiation protection office.
Project personnel will use this building to access Unit 2 containment

Because the Containment Access Building will be constructed
inside the protected area, an area that is currently asphalted, therewill be no impact to the geology, hydrology, biological resources or
the cultural resources. In addition, because the activity will take
place next to an established industrial site aesthetics and noise
associated with the activity will not adversely affect the
environment. In addi+on, the activity does not change any planteffluent.

Therefore, it is concluded that the actions described above do
not affect the environment and there is no need to conduct an
Environmental Evaluation as described in Section 3.1 of the Appendix B
Technical Specifications. Construction of the Containment Access
Building may proceed.

/
Prepared by:

T. G. Harsh arger

Approved by:.
S. J. Brewer, Manager, Radiological Support Section

.dg

.cc: S. A. Heinecke
J. D. White
Ssa.BWayax~~t ., Page 1 of 6
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

D
O~Ee svstE

DATE: April 1, 1987

SUBJECT; S team Generator Repair Proj ect
Environmental Assessment of the Site Access Building

FROM4

TO>

T. G. Harshbarger

Environmental File DC-RS-7915

The purpose of this memo is to document that there is no need for
an Environmental Evaluation of the construction and use of the Site
Access Building. This memo is being written pursuant to Radiological
Support Section Procedure 34.

The Site Access Control Building will be a single story structure
located on the protected area fence at the south side of the plant.
The Site Access Control Building will encompass approximately 3,000
square feet and will be used by repair project personnel requiring
access to the plant protected area. This facility will house a bullet
proof guard island, three ingress lanes equipped with explosive
sniffers, metal detectors, and x-ray machines, and three exit lanes
equipped with portal radiation monitors.

Because the Site Access Control Building will be constructed
along the protected area fence, an area previously disturbed and void
of any habitat, there will be no impact to the geological,
hydrological, ecological or cultural resources associated with plant
environs. In addition, because the facility is being constructed next
to an established industrial site, aesthetics and noise impacts
associated with the construction and use are not significant. The
construction and use of the Site Access Control Building does not
change any plant effluent.

Therefore, it is concluded that the actions described above do
not adversely affect the environment and there is no need to conduct
an Environmental Evaluation as described in Section 3.1 of Appendix B
to the Facility Operating License. Construction of the Site Access
Control Building may proceed.

Prepared by
T. G. H rshbarger

Approved by:
S. . Brewer, Manager, Radiological Support Section

edg
cc: S. A. Heinecke

D. Rimmed-'dtmrr t
J. D. White

Page 2 of 6



AMERICAN ELECTRIC, POWER SERVICE CORPORATION

DATE: April 7, 1987

owGg svs<E

'UBJECT:Steam Generator Repair Project
Environmental Assessment of the Gas Cylinder Storage Building

F ROAlc

TON

T. G. Harshbarger

Environmental File DC-RS-7915

The purpose of this memo is to document that there is no need for
an Environmental Evaluation of 'the construction and use of the Gas
Cylinder Storage Building. This memo is being written pursuant to
Radiological Support Section Procedure 34.

The Gas Cylinder Storage Buildi.ng will be a single story
structure attached to the south end of the Donald C. Cook Turbine
Building, The Gas Cylinder Storage Building will encompass
approximately 1300 square feet. This building will be used to store
cylinders containing pressured gas used for welding, instrumentation
calibration, and other activities associated with the Steam Generator
Repair Project and normal Plant operations.

Because the Gas Cylinder Storage Building will be located inside
the protected area fence on an area previously disturbed and void of
any habitat, there will be no impact to the geological, hydrological,
ecological or cultural resources associated with the plant environs.
In addition, because the storage building is being constructed next to
an established industrial site, aesthetics and noise impacts associated
with the construction and use of the Gas Cylinder Storage Bui.lding
does not change any plant effluent.

Therefore, it is concluded that the actions described above do
not adversely affect the environment and there is no need to conduct
an Environmental Evaluation as described in Section 3.1 of Appendix B

to the Facility Operating License, Construction of the Gas Cylinder
Storage Building may proceed.

Prepared by:
T. G. Hars barger

Approved by:
S. J. rewer, Manager, Radiological Support Section

edg

cc: S. A. Heinecke
D ..H.tzger Qd.-.~at ~

J. D. White
Page 3 of 6
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May 1,1987 "

SIJSJECTg Environmental Assessment for the Turbine Room Sump Pump Discharge Line

PROM>

TO$

T. G. Harshbarger

Environmental File DC-RS-7915

The purpose of this memo is to document that there is no need for
an Environmental Evaluation of the installation of the new turbine

'room sump pump discharge line. This memo is being written pursuant to
Radiological Support Section Procedure 34.

The proposed activity involves the installation of a new 12-inch
polyethylene turbine room sump pump discharge line. This activity is
required because the existing discharge line has suffered a number of
line breaks in the past. Replacement of this line will eliminate
costly repairs, and environmental regulatory and operational problems
that result form the line breaks.

Because the new discharge line will be installed next to the
existing discharge line, an area previously disturbed by the
installation of the existing line, there will be minimal impact to the
geological, hydrological, biological and cultural resources associated
with the discharge line route. In addition, a number of measures
aimed at mitigating impacts to the environment have been included as
part of the work specification and contract. These mitigative
measures include limitations on machinery movement, dewatering
activities, storage and handling of oil, and limitations on the
removal of vegetation. The proposed activity does not change any.
plant effluent.

Therefore, it is concluded that the activity described above does
not significantly affect the environment and there is no need to

Page 4 of 6
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conduct an Environmental Evaluation as described in Section 3
Appendix B Technical Specifications Installation of the new t binew turbinebuilding sump pump drain may proceed.

Prepared by: /.
T. G. Hars arger

Approved by:
S. . Brewer, Manager, Radiological Support Section

cc: V. G. Smith, Jr. - Bridgman
L. S. Gibson - Bridgman
T. A. Kriesel - Bridgman
D. Fitzgerald-Stuart - Bridgman
E- I'V~
A, J. Lewan owski - Columbus

Page 5 of 6
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May 29, 1987

SUSJECTI Steam Generator Repair Project
Environmental Assessment of the Fabrication Shop/Warehouse

F ROMI

TOI

T. G. Harshbarger

Environmental File DC-RS-7915

The purpose of this memo is to document that there is no need for
an Environmental Evaluation of the construction and use of the
Fabrication Shop/Warehouse Building. This memo is being written
pursuant to Radiological Support Section Procedure 34.

The Fab'rication Shop/Warehouse Building will be a single story
structure located outside the protected area fence south of the plant
proper. The site is currently occupied by house trailers used by the
training department. A portion of the site is also used for laydown
space and parking. The Fabrication Shop/Warehouse Building will
encompass approximately 10,000 square feet and will be used during the
repair project for storage, field fabrication, and mock-up training.
The building will have a concrete foundation and will be a
pre-engineered steel structure with siding.

'

Because the Fabrication Shop/Warehouse Building will be
constructed on an area previously disturbed and void of any habitat,
there will be no impact to the geological, hydrological, ecological or
cultural resources associates with plant environs. In addition,
because the facility is being constructed next to an established
industrial site, aesthetics and noise impacts associated with the
construction and use of the Fabrication Shop/Warehouse Building are not
significant, The construction and use of the Fabrication
Shop/Warehouse Building does not change any plant effluent.

Therefore, it is concluded that the actions described above do not
adversely affect the environment and there is no need to conduct an
Environmental Evaluation as described in Section 3.1 of Appendix B to
the Facility Operating License. Construction of the Fabrication
Shop/Warehouse Building m y oceed.~A i
Prepared by: /. ~

T. ars arger

Approved by:
S. . Brewer, Manager, Radiological Support Section

edg
cc: S. A. Heinecke

D-
J . D. White

Page 6 of 6



ATTACHMENT C

INDIANA & MICHIGAN ELECTRIC COMPANY

DONALD C. COOK NUCLEAR PlANT

ENVIRONMENTAL EVALUATION

FOR

THE TEMPORARY ON-SITE STEAM
GENERATOR STORAGE FACILITY

Prepared by: /
Approved by:

S. J. r wer, Manager, Radiological Support Section

Concurred by: c~
Donald C. C Environmental Coordinator



I ~

This Environmental Evaluation was conducted to determine if the
construction and use of the temporary on-site steam generator storage
facility constitutes an unreviewed environmental question pursuant to
Part II, Section 3,1 of the Donald C. Cook Plant Environmental
Technical Specifications.

The temporar'y on-site steam generator storage facility will be used to
store the steam generator lower assemblies that will be replaced as
the result of the Unit 2 Steam Generator Repair Pro]ect.

Based on this Environmental Evaluation it is concluded that the
construction and use of the temporary on-site, steam generator storage
facility is not an unreviewed environmental question. Therefore, it
will not be necessary to obtain approval from the Nuclear Regulatory
Commission prior to the start of the construction of the temporary
on-site steam generator storage facility.

II. 0 0 RO E U 0

The purpose of this environmental evaluation is to determine if the
construction and use of the temporary on-site steam generator storage
facility constitutes an unreviewed environmental question as defined
by Part II, Section 3.1 of the Donald C. Cook Plant Environmental
Technical Specification.

As stated in Part II, Section 3.1 of the Donald C. Cook Plant
Environmental Technical Specifications, "A proposed change, test or,
experiment shall be deemed to involve an unreviewed environmental
question if it concerns (1) a matter which may result in a significant
increase in any adverse environmental impact previously evaluated in
the final environmental statem'ent (FES) as modified by staff's
testimony to the Atomic Safety and Licensing Board, supplements to the
FES, environmental impact appraisals, or in any decisions of the
Atomic Safety and Licensing Board; or (2) a significant change in
effluents or power level [in accordance with 10 CFR Part 51.5(b) (2) )

or (3) a matter not previously reviewed and evaluated in the documents
specified in (1) of the Subsection, which may have a significant
adverse environmental impact."

III. 0 S C V

The Indiana & Michigan Electric Company is planning to repair the four
Donald C. Cook Nuclear Plant Unit No. 2 Steam Generators by
replacement to the steam generator lower assemblies. This repair
effort will include the disposal of the replaced steam generator lower
assemblies. The ob]ectives of this disposal operation are as follows:

o To dispose of the steam generator lower assemblies safely
and economically.
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To provide a method of disposing of the steam generator
lower assemblies while keeping the radiation exposure
levels to personnel as low as reasonably achievable.

To minimize the release potential of radioactivity to the
environment to ensure that radiation exposure to the
public is as low as is reasonably achievable.

o To comply with all federal, state, and local regulations.

To meet these objectives, the lower assemblies will be temporarily
stored on-site until it is feasible from both an economical and dose
expenditure standpoint to dispose of the lower assemblies at a
licensed burial facility. Difficulties with immediate off-site
shipment to a licensed burial facility are discussed in Section VI.

To store the steam generator lower assemblies on-site a temporary
on-site steam generator storage facility will be constructed. This
storage facility will be located just east of the 345 kV switchyard
(see Figure 1). The structure will be at grade level and will be
blocked from view by the area terrain.

The temporary on-site steam generator storage facility will be
designed as a Class III structure in accordance with the requirements
of the American Concrete Institute Standards ACI-318-83, the AISC
Manual of Steel Construction, eighth edition, and the Michigan State
Building Code. The concrete will have a design strength of f'c 3500
PSI at 28 days and be reinforced with ASTM A-615 grade 60 reinforcing,
steel. See Figure 2 for details of temporary on-site steam generator
storage facility.
A drainage system with a collection sump will be included in the

'oundation. Any liquids collected in the sump will be monitored
through an outside accessible port. Additional ports will be included
to facilitate radiological monitoring. All ports will be- sealed and
locked when not in use. High Efficiency Particulate Absolute (HEPA)
filters will be installed on all air equalization ports. Access for
changing filters will be on the outside with the access locked.

A radiological monitoring program will be established as part of the
temporary on-site steam generator storage facility procedures. The
surface radiation levels will not exceed those listed in 10 CFR

20.105, "Permissible Levels of Radiation in Unrestricted Areas" using
concrete wall thickness to provide necessary shielding. Ground water
observation wells will be installed,to monitor the area ground water.

The temporary on-site stream generator storage facility and the steam
generator lower assemblies are, non-combustible which will eliminate
the need for any permanently installed fire detection or suppression
systems. The floor and the walls up to a height of one foot will be

coated with a protected coating system to facilitate clean-up.

The maximum water level increase along the lake shore at the plant
site should not exceed 8 feet. The temporary on-site steam generator
storage facility will be located approximately 5,000 feet from Lake
Michigan and at an elevation approximately 35 feet above the lake
level, which will eliminate any concern with flooding.
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Access will be through vestibules at the northeast corner of the
temporary on-site steam generator storage facility. Vestibules are
approximately 6' 6' 8'igh inside dimensions. Exterior doors
will be made of 3'0" x 6'8" steel doors with louvers. Interior doors
will be made of 3'8" x 6'8" steel doors with gaskets to provide air
seal and 6" high door sill above vestibule floor level. Interior and
exterior doors will have security locks.

IV. ESC 0 0 TH EC D

A. X~~u

The temporary on-site steam generator storage facility
will be located east of the 345 kV switchyard and north
of the security force pistol range (see Figure 1). The
facility will occupy approximately 4200 square feet. The
site for the storage facility is a level area of
approximately 3 acres surrounded on two sides by plant
access roads and on two sides by low sand dunes covered
with scrub growth. This site was used during plant
construction as a lay down area and has remained void of
wildlife habitat.

B. e a d So

Soils of the site are comprised of dune sands and glacialtill deposits.

C.

Underlying the sand and till is bedrock consisting of
shale, limestone, sandstone, and dolomite.

G ou dwate a d Su a e Wate

The groundwater table has remained unchanged since the
issuance of 1973 Final Environmental Statement for the
operation of the D. C. Cook Plant.

There are no significant surface water resources
associated with the site.

D. esu e

1. Terrestrial Ecology

As stated earlier the site was previously used as a

laydown area during original plant construction.
The site has demanded void of vegetation growth with
the exception of sparse clumps of annual grasses.
The site is also sprinkled with very young shoots of
sumac.

The lack of vegetation precludes the area from
providing substantial wildlife habitat.
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2. Aquatic Ecology

As stated earlier in this evaluation, no significant
surface water resources are associated with this
'site.

E. Cu esou

1. Land Use

The site that will be occupied by the storage
facility is currently an unused vacant area.
Adjacent land use includes wooded dunes to the north
and east and plant access roads to south and west.

As stated above, the site is a previously disturbed
area that was used during initial plant
construction.

2. Archaeology

Previous construction evacuation in the immediate
area of the storage facility site have not unearthed
any artifacts or other examples of archaeological
significance. These previous excavations in the
construction of the 365 kV switchyard, construction
of the access road and construction of the pistol
range and warehouse.

PAC S

A. Geo o a a d

Soil removed during the excavation of the storage
facility foundation will either be. used as backfill or
placed, in an approved spoils area.

B. u c a d G u d We e

The excavation for the storage facility foundation is not
expected to be deep enough to cause any impact on the
area watertable.

In addition, due to the small amount of soil that will be
displaced there is not expected to be any significant
runoff from the construction site.

B olo ca Resou ce

1. Terrestrial Ecology

Impacts to terrestrial ecology could result from the
removal of habitat in the area and/or the intrusion
of workers and machinery near adjacent habitat.
However, these impacts do not appear to be
significant for the following reasons:

-5-



a ~ No habitat will be removed as a result of this
construction activity since the site is void of
existing habitat. Machinery will be limited to
areas previously disturbed and the removal of
existing, habitat on the north and east side
will be prohibited.

b. Since the area affected is already subjected to
the intrusion of man and machinery (i.e.
periodic security patrols, use of the pistol
range and use of the warehouse) animals
residing in the areas ad]acent to the
construction should not be disturbed by the
increased activity.

2. Aquatic Ecology

No significant surface water resources exist close
enough to the construction site to be affected by
the proposed pro)ect.

D. Cu so

Land Use
'he

affected area has been previously disturbed and
is currently sitting idle. The construction of this
storage facility will remove this land from other
use for as long as 30 years. However, because of
the poor growing condition of the soil and lack of
an alternative productive use of this site this
change in land use is not considered an adverse
impact.

2. Archaeology

No archaeological resources are known to exist in
the area based on previous construction excavations.

E. ~oi~
Noise levels generated by construction equipment during
the construction site is not expected to be a nuisance
due to the location of the site.

A. 0 -S te Sto a

This alternative has two ma]or options:

o Intact shipment to a licensed burial facility.

o Sectioning at the site and shipment to a licensed
burial facility.
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The ma]or difficulty associated with the intact shipment of the lower
assemblies is their relatively high degree of radioactivity.
Immediate shipment would not be possible under Department of
Transpo~tion regulations. To meet these regulations, the assemblies
could b&ylaced in casks or decontaminated. Obtaining casks of the
magnitude necessary to hold an intact steam generator is not feasible.
Decontamination would result in the expenditure of additional man-rem
and would pose other potential problems such as gaseous and liquid
releases. It would be difficult to meet the regulations even with
decontamination because of the number of plugged tubes which could not
be easily deconned. Decontamination would also raise the economic
costs involved.

Sectioning of the steam generator lower assemblies will add a 'large
man-rem burden to the pro]ect. This option also increases economic
costs by requiring extra shipments and enclosure envelopes for the
cutting process.

VII. C

Not Applicable.

VIII.

- The following environmental controls shall be utilized to minimize the
environmental impacts associated with the steam generator repair
program. These environmental controls shall be reviewed by the
contractor prior to the start of work. In addition, it is recommended
that these environmental controls be included as part of the
contractor work specifications.

A.

To reduce the impact of noise on the surrounding
community, the ma]ority of the construction activities
involving the use of heavy machinery will take place only
during the day shift. If second shift construction
activity involving heavy machinery must occur, it will
end by 9:00 p.m. Noise from internal combustion engines
will be controlled by the use of exhaust mufflers.

B. 0 0 veme

No machinery will be allowed to operate in areas not
previously disturbed by construction activities. If
areas not previously disturbed are inadvertently impacted
by machinery, it will be the responsibility of the
contractor operating the machinery to restore the
disturbed area to its original state.
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C.

The handling and storage of oil will be conducted in
accordance with the D. C. Cook policies and procedures.

Periodic inspections of the construction activities will
be conducted. If any of the construction activities
appear to be causing significant environmental impacts,
appropriate actions will be taken.

A list of State and local permits needed to begin
construction activities at D. C. Cook will be developed
by the D. C. Cook Environmental Section and the AEPSC
Radiological Support Section. However, it will be the
responsibility of the contractor to obtain the required
permits.

KHEKiXQH i

It is concluded that. with the proper mitigation practices as outlined
in the Environmental Controls Section of this report, no significant
adverse environmental impact will result from the proposed activity
and that there are no preferable alternatives to the proposed action.

It is further concluded that the construction of the storage facility,
as described above, does not involve an unreviewed environmental
question pursuant to Part II, Section 3.1 of the Donald C. Cook Plant
Environmental Technical Specifications.
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Appendix 1.3

NPDES Non-Routine ~Re orts - 1987
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NONROUTINE REPORTS

ATTACHHENT D

EVENT DATE DESCRIPTION

4/10/87

4/14/87

Heating Boiler Fuel Oil Spill
An estimated 10 gallons of No. 2 fueloil was spilled tn Lake Michigan.

Heating Boiler Blowdown — Total
Suspended Solids concentration exceeded
NPDES Permit limit.

5/18/87

6/28/87

7/30/87

/5/87

Turbine Room Sump — Flow Integrator was
inoperable while,discharges occurred.

Turbine Room Sump - Process pH Meter was
inoperable while discharges occurred.

Turbine Room Sump — Process pH Meter was
inoperable while discharges occurred.

Unit 2 Circulating Water Discharge — Total
Residual Chlorine concentration exceeded
NPDES Permit limit.

8/8/87 Unit 2 Circulating Water Discharge - Total
Residual Chlorine concentration exceeded
NPDES Permit limit.

8/9/87 Unit 2 Circulating Water Discharge - Total,
Residual Chlorine concentration exceeded
NPDES Permit limit.

9/2/87

10/5/87

Turbine Room Sump overflowed to Lake
Michigan.

Unit 1 Circulating Water Discharge
Total Residual Chlorine concentration
exceeded NPDES Permit limit.

11/17/87 Unit 1 Circulating Water Discharge-
Total Residual Chlorine concentration
exceeded NPDES Permit limit.
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OONALO C. COOK NUCLEAR PLANT
P.O, Box 456, BNdyeman, Ml 49106

Teieohon ~ {616) 465.5901

June 19, 1987

United States Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 2'0555

Operating License DPR-58
Docket No. 50-315

Document Control Manager:

In accordance with the criteria established by 10 CFR 50.73
entitled Licensee Event Re ortin S stem, the following
report is being submitted:

87-007-0

Sincerely,

QU / c lip'~
W. G. Smith, J
Plant Manager

/afh
Attachment

cc: A. B. Davis, Region III
D. L. Wigginton, NRC
J. E. Dolan
M. P. Alexich
R. F. Kroeger
H. B. Brugger
R. W. Jurgensen
G. Charnoff, Esq.
R. C. Callen, MPSC
D. Hahn, MDPH
INPO
NRC Resident Inspector
Dottie Sherman, ANI Library
A. A. Blind
PNSRC
File
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On May 20, 1987 at 1520 hours, the Turbine Room Sump effluent discharge
flow sensor and recorder, DFR-700, was removed from service for routine
calibration. It was not recognized at that time that the Turbine Room Sump

sample compositor received input from the flow instrument. Due to problems
encountered, the compositor remained inoperable overnight and the eight
hour samples were not analyzed as required by the action statement of
Technical Specification 3.3.3.9.

The error was discovered on May 21'987 at 0730 hours and manual sampling
was begun. The instrument was returned to an operable condition by 1500
hours.

To prevent possible recurrence, Instrumentation personnel who may become
involved with this instrument have been informed of this finding. Also) a

sign has been added to the recorder informing personnel of its input to the
Technical Specification required compositor.
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Conditions Prior to Occurrence

Unit One - Mode 1 (power operation) — 79 percent reactor thermal power.
Unit Two - Mode 1 (power operation) - 80 percent reactor thermal power.

Descri tion of Event

On May 20, 1987 at 1520 hours, the Instrumentation and Control (IGC)
Section was calibrating the Turbine Room Sump effluent discharge flow
recorder (EIIS/FR) for routine preventive maintenance. For this work, the
flow sensor is,„disconnected from the recorder and test equipment is connected
to supply a standardized simulated input. The calibration was not completed
by the end of the shift and the test equipment was left connected and
turned off. This action resulted in making the automatic sample compositor
(EIIS/ASV) inoperable due to the simulated no-flow signal being applied.

The Chemical Section performs four-hour checks on the compositor receiver
to verify automatic'operation of the compositor. Due to abnormal work on
the Turbine Room Sump causing very intermittent discharge flow, little
increase in sample collection was expected. The compositor actuation was
verified manually each time, but the automatic signal was not known to be
inoperable.

However, by 0730 hours on May 21, 1987 when no increase in sample was
noted, manual sampling was begun due to suspected failure of the automatic
sampling. By 1045 hours, the failure was confirmed by direct observation
of flow from the sump with no automatic sample being taken by the compositor.

There were no inoperative structures, components or systems at the start
of the event that contributed to the missed surveillance.

Cause of Event

The cause of the event was the failure to recognize that the recorder
supplies a signal input to the compositor, and to make contingency plans
for removing the compositor from service. As the recorder's effect was
learned during the calibration, the fact that the compositor being required
by Technical Specification was not identified through Job order evaluation
(prior to job performance). ~
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3'nal

sis of Event

The compositor was inoperable approximately 23.5 hours. Sampling and
analysis of the effluent flow was not performed for approximately 16

hours. This incident is considered as a missed surveillance and
reportable under 10CFR50.73 due to the fact that eight-hour alternate
analysis was not performed as required by the action statement of
Technical Specification 3.3.3.9.

As the Turbine Room Sump sample compositor is the last point monitored for
radioactive discharge, the related front line radiation monitors were
reviewed for that time period and found to be operable. The daily sample
requirement of the NPDES permit was determined to be met. A special report
was required to estimate flow for the time the recorder was being calibrated,
which was submitted.

Corrective Actions

When the Chemical Section notified Z&C of the problem with the compositor,
steps were taken to restore the recorder. The compositor was declared
operable at 1500 hours on May 21, 1987.

To prevent recurrence, the Z&C supervisors and )ob order evaluation group
have been informed of the findings in this system. Also, a sign has been
added to the recorder informing personnel of its input to the Technical
Specification required compositor.

Failed Com onent Identification

None.

Previous Similar Events

None.
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ATTACHMENT F

worm
mcweax
PQNEQ

Oate February 18, 1988

Subject 1'987 Herbicide Spray Report - D. C. Cook Plant

From Dane M. McKay

To H. E. Brooks

SUMMARY OF PROGRAM

A. During April, May, June and July St. Joseph
Division spraying crew used a mixture of Krovar l
and Oust to control grass and weed growth on the
plant site. Locations treated include: KV yards,
roadways, parking lots, perimeters of the sewage
ponds and controlled/uncontrol'led areas inside the
plant fence. A total of 288 lbs. of Krovar I and
5. 12 lbs. of Oust were used. (See Attachment 1.)

B. Last fall, tree cutting was performed for
right-of-way maintenance beneath the 345KV, 765KV,
and 694KV transmission lines. A total of 2

ga116ns of Tordon 101R was applied to stumps over
1.6 acres to control resprouting (see letter from
R. J. Cheeney) attached.

C. Major Areas Covered and the Observations made in
November and December (See Attachment 1).

Sewage Pond: Very good weed control around
ponds and in road, no weeds found at all.

2. Road to absorption pond: Roadway here is
starting to become overgrown with grass and
weeds.

3. Unit. 1 Main Transformer: Excellent control,
no weeds.

4, Unit 2 Main Transformer: Excellent control,
no weeds.

Intra-System

5. Unit 2 Diesel Fuel Oil Tank Unloading Area:
10' 20'atch of grass and weeds growing
between road and south end of Turbine
Building.
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Construction & Security Office Ruilding and
Guard Island: Excellent control, no weeds found.

7. Hydrogen and Nitrogen Storage Tank Area (near609'ast Aux Building Cranebay): 4 weeds
found growing along concrete dock. Remaining
area is clear of grass and weeds.

8. East Perimeter Fence: Excellent weed control,
no weeds found.

9. South Perimeter Fence: Excellent control, no
weeds found.

10. West Perimeter Fence: Excellent control, no
weeds found.

North Perimeter Fence: Grass growing along
fence in some areas and also in dirt road
adjacent to fence that leads to seawall.

12. Construction Sheet Metal Storage Area (at
south end of Turbine Building): Grass, weeds,
dandelions and 1 bush growing around storage
area fence.

13. Unit 2 Start Up Transformer: Excellent
control, no weeds found.

14. Hydro Nuclear Office Trailers (southwest end
nf Turbine Building): Excellent weed control,
no weeds under or around trailers.

15. Numanco Office Trailer and Hydro Nuclear Crew
Trailers (southwest end of Turbine Building):
Excellent control, no weeds found.

16. Cimco Painters Shed: Excellent control, no
weeds found.

17. Heating Boiler Fuel Oil Tank Unloading, Area:
Excellent control, no weeds found.

18.

19.

Gas Cylinder Storage Area: Excellent control,
no weeds found.

Dayco Building: Good weed control, some grass
growing around edge of building.
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20. Contractors Supervisors Parking Lot:
Excellent weed control, no weeds found.

21. Sewage Plant and 69 KV Switchgear Station:
Patches of grass growing along the south and
west sides of the sewage plant. Excellent
weed control in switchgear station, no weeds
found.

22. Q.A. Auditors Office: Excellent weed control,
no weeds found.

?3. Unit 1 Containment, RWST, CST, and PWST
Storage Tank Areas:

RWST: Excellent Control, no weeds found.

CST: Weeds and grass growing on all sides at
concrete base and sand interface.

PWST: Weeds and grass growing on all
sides at concrete base and sand
interface.

Excellent weed control around and under
trailers in this area, no weeds found.

24. Unit 2 Containment, RWST, CST and PWST
Storage Tank Areas:

RWST: Weeds and grass growing on all
sides at concrete base and sand
interface.
Grass growing on all sides at
concrete base and sand interface.

PWST: Weeds and grass growing on all
sides at concrete base and sand
interface.

Excellent weed control around and under HNS
Laundry Trailer, no weeds found.

25. 345 KV Switchgear Yard: A few spots of grass
growing along south and west sides of fence.
Control is good in all other areas.
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26. 765 KV Switchgear Yard: Grass found growing
sparsely around all sides of fence.

27. 69/4 KV Lines: Large stumps show no signs of
resprouting — appear to be dead. Small
diameter oaks are resprouting at the base of
their stumps and some sassafrass resprouting
is apparent. Pines do not show signs of
resprouting.

28. 765 KV Lines — Large stumps show no signs of
resprouting — appear to be dead.

29. 345 KV Lines: Large stumps show no signs of
resprouting - appear to be dead.

NOTE:, The following is a list of areas that have
been sprayed in the past as part of the
Herbicide Spraying Program that are not
included in this report for given reasons.

Visitors Parking Lot - Parking lot has
been paved.

2.

3.

Contractors Parking Lot - Parking lot has
been paved.

Plant Managers/Construction'Storeroom
Parking Lot — Parking lot has been paved.

4 ~ Old Training Center - Major excavation
and building in progress in this area.

5. Ece Crew, Westinghouse and ANR Trailers
(next to east perimeter fence): All
trailers have been removed.

6. Employee Picnic Lunch Area: Area has
been filled in with cement.

7. Vehicle Fntry Control Area: Area has
been paved.
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8. Unit 1 Diesel Fuel Oil Tank Unloading
Area: Area has been covered with sod.

9. New Office Building Construction Area:
Construction has been completed and
building now has sod on 2 sides and
pavement on the other.

The observations made in November and December clearly
indicate that the thorough spraying program continues to
control encroaching vegetation resulting in a reduction of
maintenance costs and an increase in o~rerall plant sitevisibility. The present resprouting rate of oaks and
sassafrass beneath the 69/4 KV lines will become a
m 'na concern in future years.

e M. McKay

DMM/js

cc: L. S. Gibson
D. Fitzgerald-Stuart
C. R. Mort .

1987 Annual Environmental Operating Report



D. C. COOK NUCLEAR PLANT
HERBICIDE APPLICATION DATA

1987

Need Spray Application by: B. H. Division
I&M Electric

4 of Lbs./
Krovar I Acres Krovar

Date Location Used Lbs. Covered Per Acre

Name: Dennis Runkel
Greg Myers

of Ozs/Ous
Gal- Used Acres Per
lons in Ozs. Covered Acre

4-30-87
4-30-87
5-1-87
5-4-87
5-5-87
5-5-87
5-6-87
5-7-87
5-8-87
5-11-87
5-11-87
5-13-87

765 KV Yard
345 KV Yard
345 KV Yard
345 KV Yard
765 KV Yard
765 KV Yard
765 KV Yard
765 KV Yard
765 KV Yard
345 KV Yard
345 KV Yard
Protected
Area Fence

6
18
12
18
18
] 2
12
18
18
18
18

30

6
6
6
6
6
6
6
6
6'

6

10

100 6
300 6
200 12
300 None
300 None
200 None
200 None
300 None
300 None
300 - None
300 None

300 18

1
3
2

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

6
2

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

5-15-87

5-21-87

Protected Area
and Controlled
Area Fences 30

Visitors Park-
ing Lot, Store-
room Parking Lot,
and Craft
Parking Lot 24

10 300 18

300

5-? 2-87 69KV Yard,
Sewage Treat-
ment Building,
Old Training
Building,
Microwave
Tower Area,
Sewage Pond
Area 24 300 9

6-l~-87
'7-16-87

R.R. Tracks 6
R.R. Tracks 6

288
lbs

42
acres

100 2 1
100 2 1

114 4200 82 20
lbs gallons ozs. acres

36
ozs ~

SUMMARY: Used 288 lbs of Krovar I applied to approvimately 42 acres
I:E. 168 lbs 9 6 lbs/acre - outer yards

120 lbs I3 8.57 lbs/acre — inner yards
5.12 lbs of Oust — All areas



INDIANA
NICHIGAN
POWER

Date January 26, 1988

Subtect Cook Plant
r

From

To

R. J. Cheeney

E. Nallen

The following cutting and chemical usage was done at the
Cook Plant during the month of December 1987.

Under the 345 KV generator leads in the 765 KV station:

Cut 70 trees and 70 brush units (35,000 square feet).
Used one gallon of Tordon 101R for stump treatment.

Under the 345 KV generator leads between the 765 KV station and
the plant:

Cut 11 trees and 50 brush units (25,000 square feet).
Used 3/4 gallon of Tordon 101R for stump treatment.

Under the 765 KV generator leads between the 765 KV station and
the plant:

Cut 5 trees and 20 brush units (10,000 square feet).
Used Is gallon of Tordon 101R for stump treatment.

If you have any questions about the work, please call me at
Extension 2254.

R. J. Cheeney

RJC:et

c: H. E. Brooks

Intra-System
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ATTACHMENT A

A Technical Report To:

The D. C. Cook Nuclear Plant

Amer ican Electric Power Service Corporation

Indiana and Michigan Electric Company

RESUI,TS OF THE 1987 MONITORING PROGRAM

(WITH A SUMMARY OF 1982-1986 RESUITS)

TO DETECT THE ASIATIC CIAM (CORBICUIA)

IN THE VICINITY OF

THE D. C. COOK NUCI EAR PI ANT

By

David S. Wh i te
Benthos f.aboratory

1861 North University Building
University of Michigan

Ann Arbor, MI 48189
(313) 764-7486

DRDA Contract

No. 83-1766-Pl

December 9, 1987



SUMMARY

Entrainment, diver-collected sand and gravel samples, and

beach areas at the D. C. Cook Nuclear Plant were examined for
oresence of the Asiatic clam Corbicula fluminea in mid-June, mid-

July, and early September 1987. No veligers., small or adult
clams', or empty shells were detected in any of the sampling.

There is only one confirmed report of the species (a single empty

shell recovered in 1984) being collected from any site in I.ake

Michigan in the immediate vicinity of the D. C. Cook Nuclear

Plant. five Corbicula were collected in fake Michigan near the

J. H. Campbell Power Plant (White et al. 1984) north of the D. C.

Cook Nuclear Plant in November 1983. I have seen no published

data or additional specimens to confirm that the population near

the Campbell Plant still exists, but I have had verbal

communication that it does. However, from our data, we concluded

that no population has become established nor were there any

reproducing individuals detected at the D. C. Cook Nuclear Plant.

At present, Corbicula does not appear to be a threat to

operations of the water systems at the D. C. Cook Nuclear plant.

INTRODUCTION

Corbicula fluminea (Muller) (=Corbicula manilensis) was

introduced into the Columbia River of Washington State in the

late 1938s - and since has spread eastward throughout the

Mississippi River drainage and most recently (1989-1981) into

I,ake Er ie. For I,ake Michigan, a small population was detected



near the J. H. Campbell power plant (southeastern Cake Michigan)

in November 1983 (White et al. 1984), and a single intact, empty

shell was found in diver collected sand and gravel, 22 May 1984,

from the water intake at D. C. Cook.

Biofouling of power pla'nt service water systems by Corbicula

in the Mississippi and southern drainages and now western r.ake

Erie has prompted monitoring of Great'.akes nuclear plants to

allow for early detection and creation of control procedures. A

monitoring program specifically for Corbicula was initiated at

the D. C. Cook power plant in 1982; In that year, three 24-hour

entrainment samples were examined for veligers (planktonic

larvae) and small clams. Entrainment samples are collected in

one of the forebays using a pump and either a 138 or 529 net

following the methods summarized in Zdeba and White (1985) .

Dates of sampling in 1982 were late May, mid-August, and early

October (Table 1). Entrainment samples were supplemented by

collections of clam shells washed onto the beach in front of the

power plant and near the mouth of the St. Joseph River. Beach

walks of at least 388 meters were begun in late September and

late October 1982 (Table 1) . The St. Joseph River site was

chosen as a possible point of entry of Corbicula into f.ake

Michigan. No Corbicula veligers or small clams were detected in

entrainment samples nor were specimens found in the more than 489

shells (primarily fingernail clams in the family 'isidiidae)
collected in beach walks. Shells of Corbicula are much more

sturdy than are shells of pisidiids; thus, if present in the

lake, they should wash ashore (White 1979). Further, no

Corbicula had been collected in lake benthos sampling programs



from 1978 through April 1982 or in previous entrainment studies

nor had there been any validated reports of Corbicula being

collected from Lake Michigan or its drainage (Mackie et al. 1981,

Zdeba and White 1985) .

RESULTS OF SAMPLING DURING THE 1983-1987 MONITORING PERIOD

Entrainment samples, beach walk collections, and diver-
collected gravel samples were again examined in 1983, 1984, 1985,

1986, and 1987. Beginning in 1983, sampling periods were moved

to mid-June, mid-July, and mid-August, ba'sed upon life cycle data

gathered for western Lake Erie by Scott-Wasilk et al. (1983).

The mid-August period for 1987 wa's delayed until early September

due to pump malfunctions. The three week difference should not

have affected our ability to detect Corbicula (See Table 1 for

sampling dates). No specimens of Corbicula were found in

thorough examination of entrainment samples. Several hundred

Pisidiidae (fingernail clams) have been collected in the beach

walks each year, but no Corbicula have been located either at D.

C. Cook or at the mouth of the St. Joseph River.

From a November 1983 diver-collected sample near the J. C.

Campbell Power Plant, we identified 18 live Corbicula (White et

al. 1984) which we assumed were in their first year of growth.

We do not know if that population has survived. On 7 January

1985, I confirmed a single whole shell of Corbicula from diver-

collected sand and gravel collected 22 May 1984 from the water

intake of D. C. Cook. It was my opinion that the specimen was

quite recent because it was intact, and it appeared to be of the

4



TABI,E 1

Sampling dates, sample type, and numbers of Corbicula

collected from 1982 through 1987 at the D. C. Cook Nuclear plant.

Date Sample Type

Entrainment Beach Walk
Diver-collected
Sand and Gravel

1982
25-26 Hay
18-19 Aug

21 Sep
5-.6 Oct

26 Oct

none
none

none
none

none

1983
15-16 Jun
13-14 Jul
17-18 Aug

1984
22 Hay

14-15 Jun
12-13 Jul
16-.17 Aug

none
none
none

none
none
none

none
none
none

none
none
none

1985
13-14 Jun

July
12-13 Jul
1$ -16 Aug

none

none
none

none

none
none

none
none
none

1986
16-17 Jun
14-15 Jul
18-19 Aug

none
none
none

none
none
none

1987
15-16 Jun
15-16 Jul
18-11 Sep

Fall

none
none
none

none
none
none

none

* intact empty shell



same cohort as the specimens collected near the J. C. Campbell

power plant. In the summer of 1985, I examined a similar sample

from the D. C. Cook Nuclear Plant water intake but found only

naturally occurring Pisidiidae. In the fall of 1987, I again

examined diver-collected gravel taken from the intake whicn

contained several thousand fragments of Pisidiidae but none of
Corbicula. To date, the only verified specimen of Corbicula

fluminea collected in the vicinity of the D. C. Cook Nuclear

Plant was that found it the 1984 sand and gravel collection.

CONCE USIONS

No Corbicula veligers or small clams were collected in the

1987 samplings. Only a single empty shell has been collected

during all years of sampling. We do not suspect that Corbicula

is present in the vicinity of the D. C. Cook Nuclear Plant, but

if occasionally present, the populations have remained so small

as to be undetectable and have not posed a threat to plant
operations.
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Abstract

Controls for Environmental Pollution, Inc (CEP) has conducted a operational radiological

environmental monitoring program for American Electric Power Service Corporation

(AEPSC), Donald C. Cook Nuclear Plant, Units I and 2, starting October l, l985. This

annual report presents data for 1987.

Analytical results are presented and discussed along with other pertinent information.

Possible trends and anomalous results, as interpreted by CEP, are discussed.



1.0 Introduction

This report presents an analysis of the results of the Radiological Environmental

Monitoring Program conducted during 1987 for American Electric Power Service

Corporation, Donald C. Cook Nuclear Plant, Units 1 and 2.

In compliance with federal and state regulations and in its concern to maintain the

quality of the local environment, AEPSC began its radiological monitoring program in

1973.

The objectives of the radiological environmental monitoring program are as follows:

1) to establish baseline radiation levels in the environs prior to reactor operations;

2) to monitor potential critical pathways of radioeffluent to man; 3) to determine

radiological impact on the environment caused by the operation of the D.C. Cook

Nuclear. Plant.

A number of techniques are being used to distinguish Cook Plant effects from other

sources during the operational phase, including application of established background

levels. Operational radiation levels measured in the vicinity of the Cook Plant will be

compared with the pre-operational measurements at each of the sampling locations.

In addition, results of the monitoring program will help to evaluate sources of elevated

levels of radiation during reactor operation in the environment, e.g., atmospheric

fallout or abnormal plant releases.

The Donald C. Cook Nuclear Plant is located on the shore of Lake Michigan

approximately one mile northwest of Bridgman, Michigan. The Plant consists of two

pressurized water reactors, Unit 1, 1030 MWE and Unit 2, 1100 MWE. Unit 1 achieved

initial criticality on 3anuary 18, 1975 and Unit 2 achieved initial criticality on March

10, 1978.



Changes to the monitoring program during 1987 are as follows:

I. December 1987 - A CEP hired sample collector began collecting environmental
samples, taking the place of the D.C. Cook plant personnel.

2. April 7, 1987 - Environmental TLD supplier changed from Nuclear Sources and
Services, Inc. to Teledyne Isotopes.

Changes to the monitoring program during 1986 are as follows:

I. November 21, 1986 - Two new milk farms are added to the REMP.

2. November I, 1986 - The D.C. Cook plant personnel began collecting all
environmental samples,staking the place of the CEP hired sample collector.

3. September 8, 1986 - Air samples are collected on Mondays versus Tuesdays.

0. May 15, 1986 - New Buffalo drinking station is deleted by Technical specification
(Amendment 90 for Unit I/I and Amendment 80 for Unit /72).

5. 'anuary IO, 1986 - All air samples began to be collected on the same day of the
week. This replaces the old system where on-site samples were collected on a
different day than the offsite samples.

2.0 Descri tion of the Monitorin Pro ram

American Electric Power Service Corporation has contracted with Controls for

Environmental Pollution, Inc., starting October I, 1985, to determine the radiation

levels existing in and around the Donald C. Cook Nuclear Plant area.

From January I, 1987, to December 31, 1987, CEP and Cook Plant personnel have

collected the samples and shipped them to CEP for analysis. The type of samples

collected during 1987 were: milk, airborne particulates, airborne radioiodine, direct

radiation (TLD), groundwater, food products, fish, bottom sediment, drinking water

and surface water.

Locations of the monitoring sites are shown in Figures I and 2. Table I presents the

monitoring sites and the respective samples collected. Sample collection frequency

for each of the monitoring locations is depicted in Table 11.

-3-



Meanings of sample type codes used in Table I are as follows:

CODE

ONS

NBF

SBN

DOW

COL

OFS

LS

MEANING

On Site Location

New Buffalo, MI Location
South Bend, IN Location

Dowagiac, MI Location
Coloma, MI Location
Off Site

Lake Sediment

-4-
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TABLE I

SAMPLING LOCATIONS

LOCATION
CODE

ONS-1 (A1)

ONS-2 (A2)

ONS-3 (A3)

ONS-O (AO)

ONS-5 (A5)

ONS-6 (A6)

NBF

SBN

DOW

COL

ONS-7 (A7)

ONS-8 (AS)

ONS-9 (A9)

OFS-1

OFS-2

OFS-3

OFS-0

OFS-5

OFS-6

OFS-7

OFS-8

DESCRIPTION+

0.0 mi NNE", Meteorological Tower

0.0 mi NE, Visitors Center road

0.5 mi ENE, 765 KV Yard

0.0 mi ESE, Onsite

0.0 mi SW, Onsite

0.0 mi SSW, Shoreline and Fence Line 3unction

16.0 mi SSW, Town of New Buffalo, MI

20.0 mi SE, City of South Bend ID

26.0 mi ENE, Town of Dowagiac, MI

20.0 mi NNE, Town of Coloma, MI

0.0 mi NNE, Onsite

0.0 mi ENE, Onsite

0.3 mi SSE, Onsite

3.5 mi NNE, Intersection of Red'Arrow Highway and .

Marquette Woods Road, Pole // B290-00

3.0 mi NNE, Stevensville Substation

0.0 mi NE, Pole //8296-13

3.2 mi ENE, Pole // B350-72

3.2 mi ESE, Intersection of Shawnee and Cleveland,
Pole // B387-32

3.5 mi SE, Intersection of Snow Road and Holden
Pole // B026-70

2.0 mi S, Bridgman Substation

3.0 mi SSE, California Road, Pole // B020-20

SAMPLE TYPES

Air, TLD

Air, TLD

Air, TLD

Air, TLD

Air, TLD

Air, TLD

Air, TLD

Air, TLD

Air, TLD

Air, TLD

TLD

TLD

TLD

TLD

TLD

TLD

TLD

TLD

TLD

TLD

TLD



LOCATION
CODE

OFS-9

OF5-10

Wl

W2

W3

W5

W6

Totzke

Wyant

Lozmack

Schuler

Livinghouse

Warmbien

Zelmer

ONS-S

ONS-N

OFS-S

OFS-N

LS-2

LS-3

Ll

TABLE I (Continued)

SAMPLING LOCATIONS

DESCRIPTION+

3.25 mi E, Riggles Road, Pole // B369-210

2.6 mi SSW, Intersection of Red Arrow Highway
and Hildebrant Road, Pole // B022-152

0.0 mi NNE, Rosemary Beach

0.5 mi NE, Scrapyard

0.7 mi ENE, MSU Trailer

0.01 mi NW, Onsite

0.01 mi W, Onsite

0.01 mi SSW, Onsite

0.0 mi S, Livingston Beach

0.5 mi ENE, Totzke Farm, STY (M)

18.0 mi E, Wyant Farm, DOW (M)

9.0 mi SSE, Lozmack Farm, TOK (M)

0.25. mi SE, Schuler Farm, BRD (M)

20 mi S, Livinghouse Farm, LPT (M)

7.8 S, Warmbien Farm, TKS (M)

0.75 mi SSE, Zelmer Farm, BDC (M)

0.5 mi S (maximum}, Lake Michigan

0.5 mi N (maximum), Lake Michigan

0.5 mi S (minimum), Lake Michigan

0.5 mi N (minimum), Lake Michigan

0.20 mi SSW, South Shoreline, Lake Michigan

0.35 mi N, North Shoreline, Lake Michigan

Circulating intake

I

SAMPLE TYPES

TLD

TLD

Well Water

Well Water

Well Water

Well Water

Well Water

Well Water

Well Water

Milk

Milk

Milk,

Milk

Milk

Fish

Fish

Fish

Fish I
Sediment

Sediment

Circulating W
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LOCATION
CODE

L2

L3

STZ (D)

TABLE I (Continued)

SAMPLING LOCATIONS

DESCRIPTION+

0.20 mi SSW, Lake Michigan - South (South Lake)

0.3$ mi NNE, Lake Michigan - North (North Lake)

St. 3oseph Station

SAMPLE TYPES

Surface
Water

Surface
Water

Drinking
Water

LTW (D) Lake Township Station Drinking
Water

+All distances are measured from the center line between Unit I and Unit 2.
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TABLE 11

COLLECTION SCHEDULE

Collection Site

ONS-l (Al)
ONS-2 (A2)

ONS-3 (A3)

ONS-O (AO)

ONS-S (A5)

ONS-6 (A6)

ONS-7 (A7)

ONS-3 (A3)

ONS-9 (A9)

OFS-I

OFS-2

OFS-3

OFS-0

OFS-5

OFS-6

OFS-7

OFS-3

OFS-9

OFS-lo

NBF

SBN

DOW

COL

W-I

Air
'articulates

W

Air
Radioiodine

W

'Well
Water

Lake Drinking
Water Water

Q

Q

Q

Q

Q

Q

Q

Q

Q

Q

Q

Q

Q

Q

Q

Q

Q

Q

Q



TAB I (Continued)

Collection Site
Air

Particulates
Air

Radioiodine

COLL

Well
Water

N SCHEDULE

Lake Drinking

W-5

W-6

BDG (M)

STV (M)

TKS (M)

DOW (M)

LPT (M)

TOK (M)

BRD (M)

ONS-S

ONS-N

OFS-S

OFS-N

LS-2

LS-3

Q

Q

Q

Q

SA(2)»»

SA(2)»»

SA(2)»»

SA(2)»»

SA(2)»»

SA(2)»

M(2)"

M(2)»

M(2)»

M(2)»

M(2)»

M(2}»

M(2)»

L2

L3

Vl
V2

STa (D)

LTW (D)

»Twice a month

SA = Semi Annual

»»Twice a year

W = Weekly

M(2)»

M(2)»

Q = Quarterly Y = Yearly M = Monthly



3.0 Anal tical Procedures

The analytical procedures discussed in this report are those routinely used by CEP t

analyze samples.

3.1 Fresh Milk

3.1.1 Iodine-131

Two liters of milk containing standardized Iodine carrier are stirred with

Dowex 1 X 8 anion exchange resin for one hour. The Iodine is stripped

from the resin with sodium perchlorate (NaCIOq) and precipitated with

silver nitrate (AgNO3). The precipitate is filtered onto a tared glass fiber

filter, and dried. The dried precipitate is weighed for percent recovery and

counted for iodine-13l in a thin window, gas flow, proportional counter.

3.1.2 Gamma S ctrometr

A suitable aliquot of sample is placed in a'marinelli beaker and counted

with a multichannel analyzer equipped with an intrinsic Germanium

detector which is coupled to a 0096 channel, computer based, multi-

channel analyzer (Nuclear Data LB9900).

3.2 Ve etation (Food Products)

3.2.1 Gamma S ctrometr

Refer to MilkSubsection 3.1.2.

3.3 Surface Water Ground Water and Drinkin Water

3.3.1 Gamma S ctrometr

Refer to MilkSubsection 3.1.2.

3.3.2 Gross Beta

A one liter aliquot of sample is evaporated to dryness and transferred to a

stainless steel planchet. The Gross Beta radioactivity is measured by

counting the planchet in an internal gas flow, simultaneous proportional,

low background counter.

-12-
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3.3.3 Tritium

Three milliliters of the sample are mixed with Packard Optifluor cocktail.

The mixture is nineteen percent sample in a clear gel type aquasol. The

vials are then counted for Tritium in a Beckman Model LS-5SOI Liquid

Scintillation System for 000 minutes.

3.0 Air Particulate

3 |I.l Gross Beta

The filter is placed in a stainless steel planchet and counted for Cross Beta

activity using a low background, internal gas flow, simultaneous

proportional counter.

3A.2 Gamma S ctrometr

The air filters are sealed in small, plastic Marinelli beakers and counted

utilizing the method described in MilkSubsection 3.1.2.

3.5 Airborne Radioiodine (Alkaline Leach Method)

Radioiodine is removed from activated charcoal along with a standardized iodine

carrier using concentrated ammonium hydroxide (NHqOH) and hydrogen peroxide

(H202). The charcoal is filtered and the remaining solution is acidified with

nitric acid (HNO3) and extracted with carbon tetrachloride (CClq). A 0.2%

hydrazine solution supplies further purification and an aqueous media for

precipitation. iodine is precipitated with silver nitrate (AgNO3) and filtered

onto a tared glass fiber filter as silver iodide (Agl). The dried precipitate is

weighed for recovery and counted for iodine-131 in a thin window, gas flow,

proportional counter.

3.6 Sediment (Shoreline) - Gamma S ctrometr

Refer to MilkSubsection 3.1.2.

3.7 Fish - Gamma S ctrometr

Refer to MilkSubsection 3.1.2.

-13-



0.0 Ma or Instrumentation

0.1 Beckman Li d Scintillation Countin S stem

A Beckman LS-5801 Liquid Scintillation System will be used for all Tritium

determinations. The system has a tritium counting efficiency of sixty percent in

a wide open window.

0.2 Nuclear Data Genie Model ND 9900 GammaS ctrometer

The Nuclear Data Gamma Spectrometer Model ND 9900 is a fully integrated

multiple user, data acquisition, display and processing system equipped with a

DEC Micro VAX II computer, along with an auxiliary power battery pack to

ensure no loss of data. This system has complete spectral display manipulation,

including ROI selection and applications interface. Other features include linear

and logarithmic spectral data display, display of two spectra for comparison,

intensified regions of interest and display of experiment status parameters. This

system is expandable to 32 ADC's with a live time resolution of 0.01 sec.

0.3 Beckman Wide Beta II Low Back round Gas Pro rtional S stem (Simultaneous)

The Beckman Wide Beta II two-inch planchet counting system has an average. of

2.5 cpm Beta background and 0.1 cpm Alpha background. The detector has a

sixty percent efficiency for Strontium-90 and forty percent for Plutonium-239.

This system has been designed for simultaneous Alpha and Beta counting. The

system sample capacity is one hundred samples.

0.0 Beckman Low Beta II Low Back round Beta S stem

The Beckman Low Beta II Gas proportional one-inch detector counting system

has an average of 3.0 cpm Beta background and 0.2 cpm Alpha background and

detector efficiency of sixty percent for Strontium-90 and forty percent for

Plutonium-239. The system capacity is one hundred samples. The system can

also be set up with a two-inch detector having 1.5 cpm Beta background and 0.1

cpm Alpha background.

-14-
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0.5 Tennelec LB5100 S stem

The Tennelec LB5100 System has two-inch planchet counting system and has an

average of 2 cpm Beta background and O.l cpm Alpha backgorund. This system

has been designed for simultaneous Alpha and Beta counting. The system sample

capacity is fifty samples. The system efficiency for Alpha (Plutonium-239) is

twenty-one percent, while the Beta (Strontium-90) efficiency is fifty-one

percent.

0.6 Berthold-10-Channel Low-Level Planchet Countin S stem

The Berthold LB770 is capable of simultaneously counting 10 planchets for Gross

Alpha and Gross Beta activities alternately, with proportional gas flow detectors.

The system has an average background count rate of less than I count per minute

for Beta and less than 0.05 count per minute for Alpha. The instrument has an

Alpha efficiency of thirty-three percent for Plutonium-239 and Beta efficiencies

of forty-five percent for Strontium-Yttrium-90, and forty-three percent for

Cesium-137. The system is connected to a computer to calculate samples as

pCi/unit volume.

-15-



5.0 Isoto ic Detection Limits and Activit Determinations

Analytical Detection limits are governed by a number of factors including:

The sample size taken is based on the numerical data one wishes to obtain which

can describe a particular situation and can be interpreted as a basis for possible

action. The sample size has to be representative and provide for accurate

analysis or the entire process is invalid (Table III).

5.2 Countin Efficienc

The fundamental quality in the measurement of a radioactive substance is the

number of disintegrations per unit time. As with most physical measurements in

analytical chemistry, it is seldom possible to make an absolute measurement of

the disintegration rate but rather it is necessary to compare the sample with one

or more standards. The standards determine the counter efficiency which may

then be used to convert sample counts per minute (cpm) to disintegrations per

minute (dpm).

5.3 Back round Count Rate

Any counter will show a certain counting rate without a sample in position. This

background counting rate comes from several sources: I) natural environmental

radiation from the surroundings; 2) cosmic radiation; and 3) the natural

radioactivity in the counter material itself. The background counting rate will

depend on the amount of these types of radiation and the sensitivity of the

counter to the radiation.

5.0 Back round and Sam le Countin Time

The amount of time devoted to counting background depends on the level of

activity being measured. In general, with low level samples, this time should be

about equal to that devoted to counting a sample (Table V).

)
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SD Time Interval Between Sam le Collection and Countin

Decay measurements are useful in identifying certain short-lived isotopes. The

disintegration constant, or its related quantity, the half-life, is one of the basic

characteristics of a specific radionuclide and is readily determined if the half-

life is sufficiently short.

5.6 Chemical Recover of the Anal tical Procedures

iMost radiochemical analyses are carried out in such a way that losses occur

during the separations. These losses occur due to a large number of

contaminants that may be present and interfere during chemical separations.

Thus it is necessary to include a technique for estimating these losses in the

development of the analytical procedure.

The Lower Limits of detection are calculated using the following formula:

LLD = 0.66 sb

E ' '.22 ~ Y ' exp ( gdt)

WHERE:

LLD "A priori" lower limit of detection as defined above (as pCi per unit
mass or volume).

sb

V

Standard deviation of the background counting rate or of the counting
rate of a blank sample as appropriate (as counts per minute).

Counting efficiency (as counts per disintegration).

Sample size (in units of mass or volume).

2.22 Number of disintegrations per minute per picocurie.

Fractional radiochemical yield (when applicable).

Radioactive decay constant for the particular radioisotope.

Elapsed time between sample collection (or end of the sample
collection period) and time of counting.

-17-



The value of sb used in the calculation of the LLD for a particular measurement
system is based on the actual observed variance of the background counting rate, or
of the counting rate of the blank sample, (as appropriate), rather than on an unverifie
theoretically predicated variance.

In calculating the LLD for a radionuclide determined by gamma-ray spectrometry, the
background included the typical contributions of other nuclides normally present in the
samples.

The activities per unit sample mass or volume are determined using the following

formula:
C+B Yi

T2

C-B 1.96

(2.22) (V) (R) (E) (e->Lt) (2 22) (V) (R) (E) (e Xt)

%HERE:

2.22

(e4ht)

T

1.96

Activityas pCi per units sample mass or volume.

Sample count rate in counts per minute.

Background counts per minute.

Sample volume or mass analyzed.

Counter efficiency as cpm/dpm.
Numerical constant to convert disintegrations per minute to picocuries.

Decay factor to correct the activity to time of collection.

Counting time in minutes.

Statistical constant for the 95Fo confidence level.
Chemical recovery or photon yield.

6.0 ualit Control Pro ram

CEP employs a multi-faceted Quality Control Program designed to maintain high

performance of its laboratory. The overall objectives of the program are to:

2.

Verify that work procedures are adequate to meet specifications of AEPSC.

Coordinate an in-house quality control program independent of external

programs, to assure that CEF is operating at maximum efficiency.

Objectives are met by a variety of procedures that oversee areas of sample receipt

and handling, analysis and data review. These procedures include standard operating

procedures, known and unknown spike analysis, blank analysis, reagent, carrier and

-18-



nuclide standardization as well as participation in the U.S. Environmental Protectio'n

Agency's Interlaboratory Cross-check Program. (See Appendix A for EPA Radiological

Cross-check results).
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TABLE IH

ALI UOT USED FOR DETECTION LIMITCALCULATION

AND ACTUALANALYSIS

Sam le T Gross Beta Gamma S ec Iodine-131 Tritium

Air Particulates

Airborne Radioiodine

Milk

Yegetation (Food Products)

Surface Water

Ground Water

Drinking Water

Sediment (Shoreline)

Fish

265 m3

1000 ml

265 m3

1000 ml

500 g

1000 ml

1000 ml

1000 ml

200 g

200 g

265 rn3

2000 ml

3 ml

3 ml

3 ml



TABLE IV

DETECTION LIMITS BY OTHER THAN GAMMASPECTROMETRY

Sam le T Gross Beta Iodine-I 3l Tritium

Air Particulates

Airborne Radioiodine

Milk

Surface Water

Ground Water

Drinking Water

0.000 pCi/m3

2.0 pCi/l
2.0 pCi/l
2.0 pCi/l

0.005 pCi/m3

0.0 pCi/l
0.5 pCi/l
0.5 pCi/l
0.5 pCi/l

300 pci/I
300 pCi/1

300 pCi/l



TABLE V

SAMPLE COUNTING TIMES

Sam le T Cross Beta Iodine-13 I Tritium

Air Particulates

Airborne Radioiodine

Milk

Yegetation (Food Products)

Surface Water

Ground Water

Drinking Water

Sediment (Shoreline)

Fish

100 min

l00 min

l00 min

100 min

8 hrs

8 hrs

8 hrs

8 hrs

8 hrs

8 hrs

8 hrs

8 hrs

l00 min

l00 min

000 min

000 min

.000 min



TABLE VI

DETECTION LIMITS BY GAMMASPECTROMETRY

Isoto

Cerium'-100

Barium-La-100

Cesium-130

Ru, Rh-106

Cesium-137

Zr, Nb-95

Manganese-50

Iron-59

Zinc-65

Cobalt-60

Cobalt-58

iodine-131

Vegetation
pCi/Kg
(wet)

121

75

29

I03

00

66

21

21

60

63

20

30

Water
~Ci/I

17

2

5

2

3

15

5

5

1

Milk
~Ci/i

10

5

2

8

2

3

16

5

3

1

Air Filter
Ci/m3

0.005

0.030

0.023

0.001

0.001

0.026

0.001

0.006

0.005

0.019

0.001

0. 02+

Fish
pCi/Kg
(wet)

80

90

00

00

80

60

100

100

30

60

30

Soil
pCi/Kg

~(dr )

80

00

70

00

00

00

80

30

100

80

20

30

+Charcoal Trap
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7.0 Data Inter retation and Conclusions

Interpretations and conclusions regarding all types of samples analyzed during 1987 ar

discussed in the following sections.

7.1 Air Particulates

Air particulate samples were collected from each of the ten monitoring sites on

a weekly basis during 1987. During the year, one sample could not be reported

due to the following reason:

Date Station Reason

02/02/87 ONS2 Filter missing at site

Air filters were analyzed for Gross Beta activity. Gamma Spectral Analysis of

the air filters is done on the individual station composites on a quarterly basis.

Table VII presents the Gross Beta activities observed during the first quarter of

1987. Levels ranged from a low of 0.01'1+0.001 pCi/m3 at Station ONSI to a high

of 0.035+0.003 pCi/m3 at Station ONS6 (01/05/87). Mean weekly activities

ranged from a low of 0.013+0.003 pCi/m3 at the onsite collection locations, to a

high of 0.029+0.002 pCi/m3 at the offsite collection locations on 01/05/87. This

data is consistent with preoperational data.

Table VIII presents the Gross Beta activities observed during the second quarter

of 1987. Levels ranged from a low of 0.009+0.003 pCi/m3 at Station NBF to a

high of 0.033+0.003 pCi/m3 at Station ONS3 (06/15/87). Mean weekly activities

ranged from 0.011+0.001 pCi/m3 to 0.028+0.003 pCi/m3 at the offsite collection

sites on 06/15/87.

Table IX presents the Gross Beta activities observed during the third quarter of

1987. Levels ranged from a low of 0.011+0.002 pCi/m3 at Station ONS3 on
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07/13/87, to a high of 0.002+0.003 pCi/m3 at station ONS2 (07/27/87). Mean

weekly activity ranged from 0.010+0.001 pCi/m3 at the offsite collection

locations on 07/27/87, to 0.029+0.000 pCi/m3 at the onsite collection locations

on 09/28/87. This data is consistent with previous quarters.

Table X presents the Gross Beta activity observed during the fourth quarter of

1987. Levels ranged from a low of 0.010+0.001 pCi/m3 at Station NBF on

10/26/87, to a high of 0.005+0.003 pCi/m3 at station ONS6 (I 1/16/87).

Mean weekly activity ranged from a low of 0.016+0.002 pCi/m3 at the onsite

collection locations on 10/26/87, to a high of 0.039+0.000 pCi/m3 at the onsite

collection locations on I 1/16/87.

Table XI contains the mean Gross Beta activities by sampling station. Mean

quarterly activities are calculated using all weekly activities except those

marked invalid. 5'tean activity for each quarter ranged from a low of

0.015+0.005 pCi/m3 at Station NBF during the second quarter to a high of

0.028+0.010 pCi/m3 at Station ONS6 during the fourth quarter.

Table XII contains the mean Gross Beta activities by station for 1987. Annual

mean activities compare well to one another. The annual mean activity for

onsite stations was 0.022+0.003 pCi/m3 during 1987. The offsite station's annual

mean activity was 0.022+0.000 pCi/m3. Man-made Gamma-emitting Nuclides

were less than detection limit in all of the quarteriy composite air filter samples

during 1987.

The high peak seen during the second quarter of 1986 (figures 3 thru 13) was

caused by the Chernobyl incident.
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TABLE VII

GROSS BETA IN AIR PARTICULATES ( Ci/m3)

FIRST UARTER

1987

Collection
Date ONSI ONS2 ONS3 ONSO ONS5 ONS6

Weekly Mean
Gross Beta Activities
+Standard Deviation

of the Mean

0.017+0.000

01/05/87 0.019+0.003

01/12/87 0.016+0.002

01/19/87 0.011+0.001

0 1 /26/87 0.016+0.002

02/02/87 0.019+0.002

02/09/87 0.020+0.002

02/17/87 0.017+0.002

02/23/87 0.010+0.003

03/02/87 0.010+0.003

03/09/87 Q.019+0.003

03/16/87 0.016+0.002

03/23/87 0.027+0.003

03/30/87 0.011+0.002

Mean Gross Beta
Activity + Standard
Deviation of
the Mean

0.028+0.003

0.020+0.002

0.011+0.001

0.021+0.002

0.016+0.002

0.023+0.002

0.016+0.003

0.016+0.002

0.020+0.003

0.027+0.003

0.01 1+0.002

0.019+0.002

0.020+0.006

0.027+0.003

0.029+0.003

0.012+0.001

0.020+0.002

0.022+0.002

0.021+0.002

0.026+0.002

0.013+0.002

0.01640.003

0.021+0.003

0.019+0.003

0.023+0.003

0.012+0.002

0.026+0.003

0.019+0.002

0.012+0.001

0.023+0.002

0.020+0.002

0.018+0.002

0.016+0.002

0 013+0 002

0 013+0 002

0.020+0.003

0.020+0.003

0.022+0.002

0-010+0.002

0.032+0.003

0.022+0.002

0.017+0.001

0.027+0.002

0.020+0.002

0.025+0.003

0.019+0.002

0.017+0.002

0.017+0.002

0.033+0.003

0.026+0.003

~ 0.021+0.002

0.012+0.002

0.036+0.003

0.021+0.002

0.017+0.001

0.028+0.003

0.025+0.002

0.030+0.003

0.021+0.Q02

0.019+0.003

0.016+0.002

0.029+0.003

0.030+0.003

0.021+0.003

0.015+0.002

0.020+0.006 0.018+0.0005 0.022+0.006 0.020+0.007

0.028+0.006

0.022+0.000

0.013+0.003

0.023+0.000

0.022+0.003

0.022+0.005

Q.02Q+0.000

0.015+0.002

0.015+0.002

0.025+0.005

0.023+0.005

0.021+0.005

0.013+0.003

+Filter missing



TA VII (Continued)

GROSS BETA IN AIR PARTICULATES ( Ci/m3)

FIRST UARTER

Collection
Date

ol/o5/s7
01/12/87

01/19/87

01/26/87

02/02/87

02/09/87

02/17/87

O2/23/87

03/02/87

03/09/87

03/16/87

03/23/87

03/30/87

Mean Gross Beta
Activity + Standard
Deviation of
the Mean

NBF

0.028+0.003

0.017+0.002

0.012+0.001

0.019+0.002

0.019+0.002

0.018+0.002

0.010+0.002

0.012+0.003

0.016+0.003

0.020+0.000

0.022+0.000

0.015+0.003

0.010+0.002

0.018+0.005

SBN

0.030+0.003

0.020+0.002

0.016+0.001

0.026+0.003

0.022+0.002

0.021+0.002

0.020+0.002

0.016+0.002

0.023+0.002

0.028+0.003

0.020+0.002

0.019+0.002

0.015+0.002

0.021+0.005

1987

DOW

0.032+0.003

0.022+0.002

0.016+0.001

0.022+0.003

0.022+0.003

0.022+0.002

0.020+0.002

0.018+0.003

0.015+0.002

0.030+0.003

0.025+0.003

0.015+0.002

0.010+0.002

0.021+0.006

COL

0.028+0.003

0.023+0.002

0.013+0.001

0.022+0.002

0.022+0.002

0.028+0.002

0.022+0.002

0.016+0.002

0.013+0.002

0.030+0.003

0.020+0.003

0.018+0.002

0.016+0.002

0.021+0.006

Weekly Mean
Gross Beta Activities
+ Standard Deviation

of the Mean

0.030+0.002

0.021+0.003

0.010+0.002

0.022+0.003

0.021+0.002

0.022+0.000

0.019+0.000

0.016+0.003

0.017+0.000

0.028+0.003

0.022+0.002

0.017+0.002

0.015+0.001



TABLE VIII

GROSS BETA IN AIR PARTICULATES ( Ci/m3)

SECOND UARTER

1987

Collection
Date ONSI ONS2 ONS3 ONSO ONS5 ONS6

Weekly Mean
Gross Beta Activity

+ Standard Deviation
of the Mean

00/06/87 0.010+0.002

00/13/87 0.017+0.002

00/20/8? 0.018+0.002

00/27/87 0.013+0.002

05/00/87 0.010+0.002

05/I I /87 0.019+0.002

05/18/87 0.016+0.002

05/25/87 0.0 IQ+0.002

06/01/87 0.023+0.002

06/08/87 0.017+0.002

06/15/87 0.025+0.003

06/22/87 0.010+0.002

06/29/87 0.020+0.002

Mean Gross Beta
Activity+ Standard
Deviation of
the Mean 0.017+0.000

0.015+0.002

0.020+0.003

0.021+0.002

0.012+0.002

0.019+0.002

0.020+0.002

0.017+0.002

0.010+0.002

0.029+0.003

- 0.019+0.002

0.020+0.003

0.015+0.002

0.021+0.002

0.017+0.002

0.019+0.002

0.018+0.002

0.017+0.002

0.018+0.002

0.021+0.002

0.017+0.002

0.010+0.002

0.021+0.002

0.017+0.002

0.033+0.003

0.012+0.002

0.018+0.002

0.019+0.005 0.018+0.005

0.015+0.002

0.017+0.002

0.015+0.002

0.013+0.002

0.010+0.002

0.018+0.002

0.017+0.002

0.015+0.002

0.023+0.002

0.016+0.002

0.025+0.002

0.015+0.002

0.018+0.002

0.017+0.002

0.025+0.003

0.019+0.002

0.016+0.002

0.018+0.002

0.027+0.002

0.022+0.003

0.011+0.002

0.020+0.002

0.019+0.002

0.028+0.002

0.012+0.002

0.023+0.002

0.013+0.002

0.020+0.002

0.026+0.003

0.015+0.002

0.018+0.002

0.028+0.002

0.027+0.003

0.011+0.002

0.000+0.003

0.019+0.002

0.023+0.002

0.010+0.002

0.020+0.002

0.017+0.003 0.020+0.005 0.020+0.006

0.015+0.002

0.020+0.003

0.020+0.000

0.0 I0+0.002

0.017+0.002

0.023+0.000

0.019+0.000

0.011+0.002

0.020+0.003

0.018+0.001

0.026+0.000

0.0 I0+0.001

O.Q2Q+O.OQ2



TAB Vill(Continued)

GROSS BETA IN AIR PARTICULATES ( Ci/rn3)

SECOND UARTER

1987

Collection
, Date

00/06/87

00/13/87

00/20/87

00/27/87

05/00/87

05/11/87

05/18/87

05/25/87

06/01/87

06/08/87

06/15/87

06/22/87

06/29/87

Mean Gross Beta
Activity + Standard
Deviation of
the Mean

NBF

0.01 2+0.002

0.015+0.002

0.015+0.002

0.011+0.002

0.012+0.002

0.020+0.002

0.023+0.003

0.009+0.003

0.016+0.003

0.010+0.002

0.020+0.002

0.009+0.002

0.016+0.000

0.015+0.005

SBN

0.016+0.002

0.025+0.003

0.018+0.002

0.020+0.002

0.018+0.002

0.020+0.002

0.021+0.003

0.012+0.002

0.025+0.003

0.019+0.002

0.030+0.003

0.010+0.002

0.019+0.002

0.02Q+0.005

DOW

0.016+0.002

0.019+0.002

0.016+0.002

0.018+0.002

0.018+0.002

Q.Q 23+0.002

0.020+0.003

0.020+0.003

0.019+0.003

0.010+0.002

0.027+0.002

0.011+0.002

0.020+0.002

0.019+0.000

COL

0.013+0.002

0.015+0.002

0.021+0.003

0.016+0.002

0.017+0.002

0.022+0.002

0.021+0.003

0.011+0.002

0.026+0.003

0.016+0.002

0.030+0.003

0.012+0.002

0.025+0.002

0.019+0.006

Weekly Mean
Gross Beta Activities
+Standard Deviation

of the Mean

0.010+0.002

0.019+0.005

0.018+0.003

~ 0.016+0.000

0.016+0.003

0.022+0.002

0.021+0.001

0.013+0.005

0.022+0.005

0.016+0.002

0.028+0.003

0.011+0.001

0.020+0.000



TABLE IX

GROSS BETA IN AIR PARTICULATES ( Ci/m3)

THIRD UARTER

1987

Collection
Date ONSI ONS2 ONS3 ONSO ONS5 ONS6

Weekly Mean
Gross Beta Activity

+ Standard Deviation
of the Mean.

07/06/87 0.020+0.003

07/13/87 0.013+0.002

07/20/87 0.019+0.002

07/27/87 0.039+0.002

08/03/87 0.026+0.002

08/10/87 0.010+0.002

08/17/87 0.022+0.002

08/20/87 0.020+0.002

08/31/87 0.016+0.003

09/07/87 0.025+0.003

09/10/87 0.019+0.003

09/21/87 0.020+0.002

09/28/87 0.025+0.003

Mean Gross Beta
Activity+Standard
Deviation of
the Mean 0.022+0.007

0.026+0.003

0.015+0.003

0.023+0.003

0.002+0.003

0.028+0.002

0.010+0.002

'.028+0.003

0.020+0.002

0.016+0.002

0.023+0.002

0.023+0.003*

0.021+0.002

0.033+0.003

0.026+0.003

0.011+0.002

0.020+0.003

0.012+0.002

0.023+0.002

0.017+0.002

0.038+0.003

0.023+0.002

0.018+0.002

0.025+0.002

0.022+0.003

0.022+0.002

0.032+0.003

0.020+0.002

0.010+0.003

0.028+0.003

0.012+0.002

0.026+0.002

0.015+0.002

0.025+0.002

0.020+0.002

0.021+0.002

0.021+0.002

0.019+0.003

0.026+0.002

0.020+0.002

0.020+0.008 0.023+0.007 0.022+0.005

0.028+0.003

0.020+0.003

0.027+0.003

. 0.015+0.002

0.028+0.003

0.019+0.003

0.030+0.003

0.027+0.003

0.020+0.002

0.028+0.002

0.022+0.003

0.020+0.002

0.028+0.003

0.020+0.005

0.022+0.002

0.015+0.003

0.018+0.002

0.012+0.002

0.023+0.002

0.022+0.003

0.023+0.002

0.023+0.003

0.010+0.002

0.023+0.002

0.025+0.003

0.019+0.002

0.031+0.003

0.021+0.005

0.025+0.002

0.015+0.003

0.023+0.000

0.022+0.010

0.026+0.002

0.017+0.003

0.028+0.006

0.020+0.001

0.018+0.003

0.020+0.002

0.022+0.002

0.022+0.003

0.029+0.000



TA IX (Continued)

GROSS BETA IN AIR PARTICULATES ( I/m3)

"*
1987

CoHection
Date

o7/o6/s7

07/13/87

07/20/87

O7/27/S7

08/03/87

os/lo/s7
os/17/87

08/2o/87

08/31/87

09/07/87

09/10/87

09/21/87

09/28/87

Mean Gross Beta
Activity + Standard
Deviation of
the Mean

0.020+0.003

0.017+0.003

0.020+0.003

0.013+0.002

0.027+0.003

0.015+0.002

0.025+0.002

0.029+0.002

0.020+0.002

0.020+0.002

0.020+0.003

0.027+0.002

0.030+0.003

0.022+0.005

SBN

0.029+0.003

0.010+0.003

0.025+0.002

0.010+0.002

0.032+0.002

0.020+0.002

0.030+0.003

0.031+0.003

0.019+0.002

0.029+0.002

0.022+0.003

0.031+0.003

0.026+0.003

0.025+0.006

DOW

0.026+0.002

0.016+0.003

0.020+0.003

0.015+0.002

0.025+0.002

0.015+0.003

0.025+0.002

0.029+0.003

0.017+0.002

0.027+0.002

0.022+0.003

0.020+0.002

0.028+0.003

0.023+0.005

COL

0.025+0.003

0.017+0.002

0.026+0.003

0.015+0.002

0.028+0.003

0.016+0.003

0.023+0.002

0.025+0.003

0.018+0.002

0.025+0.002

0.021+0.003

0.020+0.002

0.020+0.003

0.022+0.000

Weekly Mean
Gross Beta Activities
+Standard Deviation

of the Mean

0.026+0.002

0.016+0.002

0.020+0.003

0.010+0.002

0.028+0.003

0.017+0.002

0.026+0.002

0.029+0.002

0;019+0.001

0.026+0.002

0.021+0.001

0.025+0.003

0.027+0.003



TABLE X

GROSS BETA IN AIR PARTICULATES ( Ci/m3)

FOURTH UARTER

1987

Collection
Date ONSI ONS2 ONS3 ONSO ONS5 ONS6

Weekly Mean
Gross Beta Activity

+ Standard Deviation
of the Mean

10/05/87 0.015+0.002

10/12/87 - 0.020+0.002

10/19/87 0.030+0.003

10/26/87 0.019+0.002

I I/02/87 0.037+0.002

11/09/87 0.035+0.002

I I/16/87 0.000+0.003

I I/23/87 0.018+0.002

11/30/87 0.020+0.002

12/08/87 0.019+0.002

12/10/87 0.021+0.002

12/21/87 0.025+0.001

12/28/87 0.030+0.002

Mean Gross Beta
Activity+ Standard
Deviation of
the Mean 0.026+0.008

0.018+0.002

0.022+0.002

0.030+0.003

0.016+0.002

0.033+0.003

0.037+0.003

0.039+0.003

0.020+0.002

0.027+0.002

0.021+0.002

0.027+0.003

0.025.+0.002

0.032+0.003

0.027+0.007

0.017+0.002

0.028+0.002

0.037+0.003

0.013+0.002

0.031+0.003

0.031+0.003

0.037+0.003

0.017+0.002

0.020+0.003

0.019+0.002

0.020+0.002

0.023+0.002

0.030+0.002

0.025+0.008

0.019+0.002

0.028+0.002

0.033+0.003

0.016+0.002

0.035+0.003

0.032+0.003

0.035+0.003

0.017+0.002

'0.020+0.002

0.017+0.002

0.022+0.003

0.025+0.001

0.029+0.002

0.020+0.003

0.027+0.002

0.033+0.003

0.010+0.002

0.031+0.003

0.039+0.003

0.000+0.003

0.020+0.002

0.026+0.002

0.015+0.002

0.022+0.002

0.019+0.002

0.031+0.003

0.025+0.007 0.026+0.008

0.020+0.003

0.026+0.003

0.000+0.003

0.016+0.002

0.002+0.003

0.036+0.003

0.005+0.003

0.019+0.002

0.025+0.003

0.019+0.002

0.021+0.003

0.020+0.002

0.035+0.003

0 028+0 010

0.020+0.000

0.026+0.002

0.035+0.003

0.016+0.002

0.035+0.000

0.035+0.003

0.039+0.003

0.019+0.001

0.020+0.002

0.018+0.002

0.022+0.002

0.023+0.003

0.031+0.002



TA X (Continued)

GROSS BETA IN AIR PARTICULATES ( I/m3)

FOURTH UARTER

1987

Collection
Date

10/05/87

10/12/87

10/19/87

10/26/87

11/02/87

ll/09/87
ll/16/87
I I/23/87

11/30/87

12/08/87

12/IO/87

12/21/87

12/28/87

Mean Gross Beta
Activity + Standard
Deviation of
the Mean

NBF

0.020+0.002

0.028+0.002

0.036+0.003

0.010+0.001

0.037+0.003

0.038+0.002

0.035+0.002

0.021+0.002

0.021+0.002

0.020+0.002

0.023+0.000

0.020+0.002

0.031+0.003

0.026+0.009

0.019+0.002

0.030+0.002

0.033+0.003

0.020+0.002

0.000+0.003

0.029+0.002

0.000+0.002

0.021+0.002

0.027+0.003

0.022+0.002

0.023+0.002

0.023+0.002

0.028+0.003

0.027+0.007

DOW

0.030+0.002

0.038+0.003

0.031+0.002

0.039+0.003

0.030+0.002

0.033+0.002

0.017+0.002

0.023+0.002

0.010+0.002

0.022+0.002

0.017+0.002

0.027+0.002

0.027+0.008

COL

0.0 17+0.002

0.031+0.003

0.000+0.003

0.020+0.002

0.037+0.003

0.030+0.003

0.001+0.003

0.018+0.002

0.022+0.002

0.015+0.002

0.026+0.002

0.019+0.002

0.031+0.003

0.027+0.009

Weekly Mean
Gross Beta Activities
+Standard Deviation

of the Mean

0.019+0.002

0.030+0.001

0.037+0.003

0.020+0.009

0.038+0.002

0.033+0.000

0.037+0.000

0.019+0.002

0.023+0.003

0.018+0.000

0.020+0.002

0.020+0.003

0.029+0.002

««Invalid sample, no volume



TABLE XI

CROSS BETA IN AIR PARTICULATES ( Ci/m3)

UARTERLY STATISTICALSUMMAR Y

1987

ONSI ONS2 ONS3 ONSO ONS5 ONS6

FIRST QUARTER

SECOND QUARTER

THIRD QUARTER

FOURTH QUARTER

0.017+0.000

0.017+0.000

0.022+0.007

0.026+0.008

0.020+0.006

0.019+0.005

0.020+0.008

0.027+0.00?

0.020+0.006

0.018+0.005

0.023+0.007

0.025+0.008

0.018+0.005

0.017+0.003

0.022+0.005

0.025+0.007

0.022+0.006

0.020+0.005

. 0.020+0.005

0.026+0.008

0.020+0.007

0.020+0.006

0.021+0.005

0.028+0.010

NBF SBN COL

FIRST QUARTER

SECOND QUARTER

THIRD QUARTER

FOURTH QUARTER

0.018+0.005

0.015+0.005

0.022+0.005

0.026+0.009

0.021+0.005

0.020+0.005

0.025+0.006

0.027+0.007

0.021+0.006

0.019+0.000

0.023+0.005

0.027+0.008

0.021+0.006

0.019+0.006

0.022+0.000

0.027+0.009



TABLE XII

GROSS BETA IN AIR PARTICULATES ( Ci/m3

ANNUALSTATISTICALSUMMARY

1987

1987 Ran e

ONS1

ONS2

ONS3

ONSET

ONS5

ONS6

Station Mean

0.021+0.007

0.023+0.007

0.022+0.007

0.020+0.006

0.023+0.007

0.023+0.008

Low Value

0.010+0.002

0.010+0.002

0.010+0.002

0.012+0;002

0.011+0.002

0.011+0.002

Hi h Value

0.000+0.003

0.002+0.003

0.038+0.003

0.035+0.003

0.000+0.003

0.005+0.003

Onsite Stations Mean 0.022+0.003

NBF

SBN

Doiv

COL

0.020+0.007

0.023+0.007

0.022+0.006

0.022+0.007

0.009+0.003

0.012+0.002

0.011+0.002

0.011+0.002

0.038+0.002

0.000+0.003

0.039+0.003

0.001+0.003

Offsite Stations Mean ~ 0.022+0.000
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Figure 4
GROSS BETA IN AIR PARTICULATES
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Figure 5
GROSS BETA IN AIR PARTICULATES
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Figure 6
GROSS BETA IN AIR PARTICULATES
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Figure 7
GROSS BETA IN AIR PARTICULATES
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Figure 8
GROSS BETA IN AIR PARTICULATES
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Figure 9
GROSS BETA IN AIR PARTICULATES
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Figure 10
GROSS BETA IN AIR PARTICULATES
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Figure 11
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Figure 12
GROSS BETA IN AIR PARTICULATES
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Figure 13
GROSS BETA IN AIR PARTICULATES
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7.2 Airborne Radioiodine

~ Samples for airborne radioiodine were collected concurrently with the air

particulate samples. from the ten monitoring stations. These samples were

collected in charcoal cartridges and analyzed for I-I3I.

Airborne radioiodine levels for the four quarters of l987 can be seen in Tables

XIII through XVI.

The detected levels of radioiodine during the first, second, third, and fourth

quarters were less than the plant Technical Specification detection limit (7E-2

pCi/m3) of table 0.12-I.



TABLE XIII

AIRBORNE RADIOIODINE ( Ci/m3)

FIRST UARTER

1987

Collection Date ONSI ONS2 . ONS3 ONSET ONS5 ONS6

ol/os/87
01/1 2/87

01/19/87

01/26/87

02/02/87

02/09/87

02/17/87

02/23/87

03/02/87

03/09/87

03/16/87

03/23/87

03/30/87

0.010+0.000 0.016+0.005

«Less than detection limit; 0.005 pCi/m3,



TA .XIII(Continued)

AIRBORNE RADIOIODINE ( Ci/m3)

"*
1987

Collection Date

01/05/&7

01/12/87

01/19/87

Ol/26/87

02/02/87

02/09/87

02/17/87

02/23/87

03/02/87

03/09/87

03/16/87

03/23/87

03/30/87

NBF DO% COL

+Less than detection limit; 0.005 pCi/m3



TABLE XIV

AIRBORNE RADIOIODINE ( Ci/m3)

SECOND UARTER

l987

Collection Date ONSI ONS2 ONS3 ONSO ONS5 ONS6

oo/06/87

00/13/87

00/20/87

00/27/87

05/oo/87

05/il/87
o5/is/s7
O5/25/S7

o6/oi/s7
06/08/87

06/i5/87

06/22/87

06/29/87

«Less than detection limit; 0.005 pCi/m3



TA XIV (Continued)

AIRBORNE RADIOIODINE ( Ci/m3)

l987

Collection Date

00/06/87

00/13/87

00/20/87

00/27/87

0>/oo/87

05/11/87

os/Is/87
O5/25/87

o6/ol/s7

06/08/87

06/IS/87

06/22/87

06/29/87

SBN DOW COL

"Less than lower limit of detection (0.005 pCi/m3)



TABLE XV

AIRBORNE RADIOIODINE ( Ci/m3)

"*"
1987

Collection Date ONS I ONS2 ONS3 ONSET ONS5 . ONS6

o7/o6/s7

07/13/87

07/20/87

07/27/87

08/03/87

os/lo/s7
08/17/87

08/20/87

08/31/87

09/07/87

09/10/87

09/21/87

09/28/87

0.005+0.000

+Less than detection limit; 0.005 pCi/m3



TA XV (Continued)

AIRBORNE RADIOIODINE ( Ci/m3)

THIRD UARTER

1987

Collection Date

07/06/87

07/13/87

07/20/87

07/27/87

08/03/87

08/10/87

08/17/87

08/20/87

08/31/87

09/07/87

09/10/87

09/21/87

09/28/87

SBN DOW COL

Less than detection limit; 0.005 pCi/m3



TABLE XVI

AIRBORNE RADIOIODINE( Ci/m3)

"*
1987

Collection Date ONSI ONS2 ONS3 ONSO ONS5 ONS6

10/05/87

10/12/87

10/19/87

10/26/87

11/02/87

11/09/87

11/16/87

11/23/87

11/30/87

12/08/87

12/10/87

12/21/87

1 2/28/87

0.005+0.000

0.006~ 0.003

"Less than detection limit; 0.005 pCi/m3



TA VI (Continued)

AIRBORNE RADIOIODINE ( Ci/m3)

"*
1987

Collection Date

10/0>/87

10/12/87

10/19/87

10/26/87

11/02/87

11/09/87

ll/16/87
11/23/87

1 1/30/87

12/08/87

12/10/87

12/21/87

12/28/87

NBF SBN DOW COL

"Less than detection limit; 0.005 pCi/m3
"+Invalid sample, no volume



7.3 Thermoluminescent Dosimetr

Thermoluminescent Dosimetry (TLD) was employed to determine direct radiatio

in and around the Donald C. Cook Nuclear Plant. The TLD's were placed at 23

locations and exchanged quarterly. Listed below are the mean quarterly readings

in mR/week for all TLD's.

First Quarter

Second Quarter

Third Quarter

Fourth Quarter
Annual

Onsite

0.53 + O.I I

0.55 + 0.05

0.37 + 0.09

0.65. O.IS

mR/week

Offsite

0.7I + O.IS

0.62 + 0.09

0.90 + 0.07

0.75 + O.IS

Back round

0.62 + 0.09

0 63+0 13

0.90 + O.IO

0.73 + O. IS

+Results are invalid

Figures IO through 36 present the mR/week values obtained for each TLD station

collected during each quarter of I937.

The highest reading for Onsite stations was seen at Station ONS-9 during the

third quarter with a value of I.00+0.05 mR/week. The highest reading for

Offsite stations was at Station OFS-6 (I.OO«0.03 mR/week) in the third quarter.

Background stations had a high value of l.05+0.05 mR/week during the third

quarter at Station SBN.

The causes for the abnormal TLD results for the Fourth Quarter are in

the process of being evaluated and the results of our investigation

will be included in the 1988 Annual Environmental Operating Report.
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THERMOLUMIN

BLE XVII

NT DOSIMETRY (mR/week)

1987

First uarter Second uarter Third uarter Fourth uarter (a)
Station Location

ONS- I
ONS-2
ONS-3
ONS-0
ONS-5
ONS-6
ONS-7

" ONS-8
ONS-9

Mean TLD + Standard
Deviation Of the Mean

OFS- I
OFS-2
OFS-3
OFS-0
OFS-5
OFS-6
OFS-7
OFS-8
OFS-9
OFS-10

Mean TLD + Standard
Deviation Of the Mean

NBF
SON

DO'5'OL

Mean TLD + Standard
Deviation Of the Mean

01/05/87-00/07/87

0.63
0.59
0.00
0.33
0.00
0.58
0.63
0.60
0.09

0.53 + O.l I

0.58
0.67
0.62
0.81
0.72
0.59
0.62
0.80
1.15
0.58

0.71 + 0.18

0.59
0.75 .

0.59
0.59

0.62 + 0.09

00/07/87-07/08/87

0.56 + 0.02
0.56 + 0.05
0.53 + 0.06
0.09 + 0.03
0.52 + 0.03
0.50 + 0.08
0.56 + 0.02
0.50 + 0.05
0.65 + 0.09

0.55 + 0.05

0.53 + 0.02
0.59 + 0.05
0.62 + 0.02
0.73 + 0.02
0.67 + 0.03
0.61 + 0.05
0.50 + 0.02
0.70 + 0.05
0.69 + 0.00
0.53 + 0.03

0.62 + 0.09

0.76 + 0.06
0.72 + 0.07
0.51 + 0.02
0.50 + 0.03

0.63 + 0.13

07/08/87-10/08/87 ~ 10/08/87-01/15/88

0.91 + 0.03
0.91 + 0.00
0.92 + 0.00
0.71 + 0.00
0.78 + 0.03
0.88 + 0.03
0.89 + 0.06
'0.80 + 0.02
1.00 + 0.05

0.87 + 0.09

0.85 + 0.06
Missing

0.88 + 0.02
1.01 + 0.05
0.99 + 0.03
I.OO + 0.03
0.86 + 0.03
0.88 + 0.00
0.97 + 0.05
1.01 + 0.05

0.90 + 0.07

0.88 + 0.02
1.05 + 0.05
0.99 + 0.05
0.83 + 0.03

0.90 + 0.10

(a) AII data is invalid for the fourth quarter.
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Figure 16
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Figure 22
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Figure 23
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Figure 25
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Figure 27
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Figure 51
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Figure 55
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Figure 35
QUARTERLY THERMOLUMINESCENT DOSIMETRY
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7.0 Milk (Fresh)

Fresh milk samples were collected on a twice monthly basis during 1987 from t

following locations:

1. Schuler Farm

2. Totzke Farm

3. Lozmack Farm

5.

6.

Wyant Farm

Livinghouse Farm

Zelmer Farm

7. Warmbien Farm

All milk samples were analyzed for iodine-131 and Camma-emitting nuclides.

Results of these analyses are presented in Table XVIIIthrough XXXt.

Camma-emitting nuclides of interest remain below the level of detection for all

milk samples collected in 1987.



TABLE XVIII

FRESH MILK

Sam le Location

Schuler Farm

Collection
Date

01/02/87

oi/i6/sj
Ol/30/87

02/13/87

02/27/87

03/13/87

03/27/87

00/10/87

00/20/87

os/os/sj
05/22/87

o6/o5/87

06/19/87

07/03/87

07/17/87

07/31/87

08/ie/87
08/28/8?

09/11/87

09/25/87

10/09/87

10/23/87

ii/o6/sj
11/20/87

12/00/87

12/18/87

Radiochemical
( ci/0

Iodine-131

< 0.0

< 0.0

< 0.0

< 0.0

<OA

< 0.0

< 0.0

< 0.0

0.9 + 0.7

< 0.0

< 0.0

<OA

< Q.q

<OA

<0.0

<0.0

<OA

<0.0

<OA

<0.0

<0.0

<0.0

-71-



TABLE XIX

FRESH MILK

GAMMASPECTROMETRY

Sample
Location

Collection
Date

Cs-134
5%

Cs-137 Mn-54
2»

Ci/I
Co-5S Co-60 Zr,Nb-95 Fe-59 Zn-65 Ba,La-140

3» 5» 8" 3» 16

Schuler
Farm

01/02/87
Ol/16/87
01/30/87
02/13/87
02/27/87
03/13/87
03/27/87
O4/IO/87
04/24/87
os/os/87
05/22/87
o6/o5/s7
06/19/87
07/03/87
O7/17/S7
07/31/87
os/14/s7
Os/28/S7
09/II/87
09/25/87
10/09/87
lo/23/87
II/O6/87
II/20/87
l2/04/87
l2/IS/87

LESS THAN DETECTION LIMIT

«Detection Limit



TABLE XX"

FRESH MILK

Sam le Location

Totzke Farm

Collection
Date

0 I/02/87
0 I/16/87

01/30/87

02/13/87

02/27/87

03/13/Sj

03/27/87

00/I 0/87

00/20/87

OS/OS/87

05/22/87

O6/OS/Sj

06/19/87

07/03/87

07/17/87

07/31/87

08/10/87

08/28/87

09/II/87
09/25/87

10/09/87

Io/23/87

I I/06/S7
II/20/87
12/00/87

12/I S/87

Radiochemical
( CI/I)

Iodine-131

< 0.0

< 0.0

<OA

<OA

<OA

<OA

< 0.0

<OA

< 0.0

<OA

0.9 + 0.7

< 0.0

<OA

< 0.0

<OA

< 0.0

<OA

< 0.0

< 0.0

< 0.0

< 0.0

< 0.0

< 0.0

< 0.0

< 0.0
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TABLE XXI

FRESH MILK

GAMMASPECTROMETRY

Sample
Location

Totzke Farm

Collection
Date

01/02/87
Ol/16/87
01/30/87
02/13/87
02/27/87
03/13/87
O3/27/S7
O0/1O/87
00/20187
05/08/87
05/22/87
06/05/87
06/19/87
07/03/87
O7/17/S7
07/31/87
os/10/s7
08/28/87
09/ll/87
09/25/87
10/09/87
10/23/87
ll/06/87
11/20/87
1 2/00/87
1 2/18/87

Ci/1

Cs-130 Cs-137 Mn-50 Co-58 Co-60 Zr,Nb-95 Fe-59 Zn-65 Ba,La-1 00
5% 3% 5%. 8+ 3+ 16+ 0"

LESS THAN DETECTION LIMIT

"Detection Limit



TABLE XXII

FRESH MILK

Sam le Location

Lozmack Farm

Collection
Date

01/02/87

01/16/87

01/30/87

02/13/87

03/01/87

03/13/87

03/27/87

Oe/II/S7
00/20/87

05/08/87

05/22/87

06/05/Sj

06/19/87

07/03/87

07/17/87

07/31/87

08/10/87

08/28/87

09/Il/87
09/25/87

IO/09/87

10/23/87

11/06/S7

II/zo/s7
12/00/87

12/IS/87

Radiochemical
( CI/I}

iodine-131

<OA

<0.0

„ 3.0 + 0.7

<0.0

<OA

<OA

<QA

<0.0

<0.0

<OA

<0.0

<OA

<0.0

<0.0

< 0.0

< 0.0

< 0.0

< 0.0

<0.0

<0.0

<0.0

<0.0

<OA

<0.0

<0.0

<0.0
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TABLE XXIII

FRESH MILK

GAMMASPECTROMETRY

Sample
Location

Lozmack
Farm

Collection
Date

01/02/87
Ol/16/87

. Ol/30/87
02/13/87
03/01/87
03/13/87
03/27/87
oo/il/s7
00/20/87
os/os/s7

Cs-130
5»

Cs-137 Mn-5|r
2»

Co-58
3»

Ci/I
Co-60

5»
Zr,Nb-95

8»
Fe-59 Zn-65 Ba,La-100

3» 16» 0»

. O5/22/87
06/05/87
06/19/87
07/03/87
07/17/87
07/31/87
08/irr/87
08/28/87
09/11/87
09/25/87
10/09/87
10/23/87
ll/06/87
ll/20/87
1 2/00/87
12/18/87

"Detection Limit

LESS THAN DETECTION LIMIT

~ .



TABLE XXIV

FRESH MILK

Sam le Location

Wyant Farm

Collection
Date

01/02/87

01/16/87

Oi/3O/S7

02/13/87

02/27/87

03/13/87

03/27/87

oe/10/87

00/20/87

05/08/87

05/22/87

O6/05/87

06/19/87

Q7/03/87

07/17/87

07/31/87

08/le/87
08/28/87

09/11/87

O9/25/S7

10/09/87

10/23/87

11/O6/87

11/20/87

12/00/87

12/ls/'87

Radiochemical
( Ci/0

Iodine-131

<OA

<QA

<OA

< 0.0

< 0.9

<0.0"
< 0.0

<OA

< 0.0

< 0.0

< 0.0

< 0.0

< 0.0

<OA

< 0.0

< 0.0

< 0.0

< 0.0

< 0.0

< Q.O

< 0.0

< 0.0 .

< 0.0

< 0.0

-77-



TABLE XXV

FRESH MILK

GAMMASPECTROMETRY

Sample
Location

Collection
Date

Cs-130 Cs-137 Mn-50
5«.

Ci/I
Co-58 Co-60 Zr,Nb-95 Fe-59 Zn-65 Ba,La- 100

3» 5" 3» l6» O»

Wyant Farm 01/02/87
oi/i6/s7
01/30/87
02/13/87
O2/27/S7
03/13/87
03/27/87
oo/Io/87
oo/2o/87
o5/os/s7
05/22/87
06/05/87
06/19/87
07/03/87
O7/17/S7
07/31/87
08/Io/87
08/28/87
09/11/87
09/25/87
10/09/87
10/23/87
iI/oe/87
II/20/87
12/00/87
12/Is/87

»

LESS THAN DETECTION LIMIT

«Detection Limit



TABLE XXVI

FRESH MILK

Sam le Location

Livinghouse Farm

Collection
Date

01/02/87

01/16/87

Ol/30/87

02/13/87

02/27/87

03/13/87

03/27/87

00/IO/87

00/20/87

os/os/s7
05/22/S7

06/05/87

06/19/87

07/03/87

O7/17/S7

07/31/87

08/IO/87

08/28/87

09/11/87

09/25/87

10/09/87

IO/23/S7

11/O6/87

11/20/87

12/00/87

12/Is/87

Radiochemical
( Ci/I)

Iodine-131

<0.0

<0.0

<OA

<0.4

<0.0

<0.0

<0.0

<0.0

<OA

<OA

<0.0

<0.0

<OA

<OA

<OA

<OA

<OA

<0.0

<0.0

<0.0

<0.4

<0.0

<OA

<0.0

+ Sample lost in shipment
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TABLE XXVII

FRESH MILK

GAMMASPECTROMETRY

Sample
Location

Collection
Date

Cs-l30
5%

Cs-l37 Mn-50
2~

Ci/I
Co-58 Co-60 Zr,Nb-95 Fe-59 Zn-65 Ba,La-100

3% 5% 3% l6+ 0+

Livinghouse
Farm

Ol/02/87
Ol/l6/87
Ol/30/87
02/I 3/87
02/27/87
03/l3/87
03/27/87
00/10/87
00/20/87
05/08/87
05/22/87
06/05/87
06/l9/87
07/03/87a
0?/l7/87
07/3l/87
08/IO/87
08/28/87
09/l l/87
09/25/87
IO/09/87
l0/23/87
»/06/87
II/20/87
l 2/00/87
12/l8/87

LESS THAN DETECTION LIMIT

"Detection Limit
ample lost in shipment



rABLE XXVIII

FRESH MILK

Sam le Location

Zelmer Farm

Collection
Date

0 I /02/87

Oi/i6/S7
01/30/87

02/ I 3/87

02/27/87

03/13/87

03/27/87

00/ 1 0/87

ne/2O/87

05/08/87

05/22/87

06/05/87

06/19/87

07/03/87

07/17/87

07/31/87

08/IO/87

08/28/87

09/Ii/87
09/25/87

IO/O9/S7

lo/23/87
il/O6/S7
11/20/87

.12/00/87

12/I 8/87

Radiochemical
( CI/I)

Iodine-131

< 0.0

< 0.0

<OA

<OA

< 0.0

< 0.0

< 0.0

< 0.0

<0 Q

< 0.0

< 0.0

< 0.0

< 0.0

<OA

< 0.0

< 0.0

<OA

< 0.0

< 0.0

< 0.0

<OA

< 0.0

< 0.0

< 0.0
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TABLE XXIX

FRESH MILK

GAMMASPECTROMETRY

Sample
Location

Zelmer Farm

Collection
Date

Ol/02/87
Ol/16/S7
Ol/30/87
02/13/87
02/27/87
03/13/87
03/27/87
oo/10/87
00/20/87
05/08/87
O5/22/S7
o6/o5/87
06/19/87
07/03/87
07/17/87
07/31/87
08/le/87
08/28/87
09/11/87
09/25/87
10/09/87
10/23/87
11/O6/S7
11/20/87
12/00/S7
12/ls/87

Ci/1

Cs-130 Cs-137 Mn-50 Co-58 Co-60 Zr,Nb-95 Fe-59 Zn-65 Ba,La-l 40
5« 0» 2» 3» 5» 2» 3» 16» 0»

LESS THA N DETECTION LIMIT

«Detection Limit



TABLE XXX

FRESH btILK

Sam le Location

Warmbien Farm

Collection
Date

01/02/87

ol/i6/s7
01/30/87

02/13/87

02/27/87

03/13/87

03/27/87

00/13/87

00/20/87

o5/os/s7

05/22/87

O6/O5/87

06/19/87

07/03/87

07/17/87

07/31/87

08/io/87
08/28/87

09/I I/87
09/25/87

10/09/87

IO/23/87

II/06/87
II/20/87
12/00/87

12/ls/87

Radiochemical
( Ci/I)

Iodine-131

< 0.0

<OA

< 0.0

< 0.0

<OA

< Q.o

< 0.0

< 0.0

< 0.0

<0.0

< 0.0

< 0.0

< 0.0

< 0.0

< 0.0

< 0.0

<OA

< 0.0

< 0.0

< 0.0

<0.0
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'TABLE XXXI

FRESH MILK

GAMMASPECTROMETRY

Sample
Location

Warmbien
Farm

Collection
Date

01/02/87
01/16/87
oi/3o/s7
02/13/87
02/27/87
o3/i3/s7
03/27/87
04/13/87
04/24/87
o5/os/87
05/22/87
O6/O5/87
06/19/87
07/03/87
07/17/87
07/31/87

08/14/87'8/28/87

09/11/87
09/25/87
10/09/87
10/23/87
11/06/87
il/20/87
1 2/04/87
12/18/87

Ci/1

Cs-134 Cs-137 Mn-54 Co-58 Co-60 Zr,Nb-95 Fe-59 Zn-65 Ba,La-140
5% 2» 3% 5% . 8" 3+ 16" 4+

LESS THAN DETECTION LIMIT

+Detection Limit



7.5 Groundwater

Quarterly groundwater samples were collected quarterly from seven wells. All

groundwater samples were analyzed for Cross Beta, Tritium and Camma-

emitting nuclides. Results obtained from the analysis of the samples is

presented in Tables XXXIIand XXXIII.

Four groundwater sites; Well No. 0 - Onsite, Well No. 5 - Onsite, Well No. 6-

Onsite and Well No. 7 -Livingston Beach exhibited tritium activity during 1987.

These sites had activity ranging from 755+309 pCi/1 at Well No. 6 - Onsite

(01/09/87) to 5563+1021 pCi/1 at Well No. 7 - Livingston Beach (07/10/87). deli

numbers I, 2, and 3 had no tritium activity above the lower limit of detection

(300 pCi/1) during 1987.

Camma'pectralanalysis of the groundwater samples revealed no gamma-

emitting isotopes of interest.
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TABLE XXXII

GROUNDWATER

Radiochemical ( Ci/I)

Sam le Location

Well No. I - Rosemary Beach

Well No. 2 - Scrapyard

WeII No. 3 - Univ. of Michigan Trailer

Well No. 0 - Onsi te

WeII No. 5 - Qnsite

WeII No. 6 - Onsite

Well No. 7 - Livingston Beach

Collection
Date

01/09/37
00/09/37
oj/Io/sj
I 0/02/37

01/09/37
00/09/37
oj/10/sj

, I0/02/37

0 I /09/37
00/09/37
07/Io/37
10/02/S7

01/09/37
00/09/87
07/Io/sj
10/02/37

0 I/09/37
00/09/87
Oj/10/Sj
10/02/37

01/09/37
00/09/87
07/10/37
Io/02/37

0 I/09/37
00/09/87
07/Io/37
10/02/37

Cross
Beta

2.3 + 0.5
2.3 + 0.5
2.9 + 0.6

< 2.0

2.6 + 0.5
3.2 + 0.5

< 2.0
< 2.0

< 2.0
2.0 + 0.5

< 2.0
<2.0

2.1 + 0.5
3.7 + 0.5
5.3 + 0.7
3.9 + 0.6

< 2.0
3.2+ 0.5
3.9 + 0.7
5.2 + 0.7

< 2.0
9.0 + 0.7
10.1 + O.S
3.7 + 0.6

2.1 + 0.5
< 2.0
< 2.0
< 2.0

Tritium

< 300
< 300
< 300
<300

<300
<300
<300
<300

<300
<300
<300
<300

0000 + 331"
3062 + 282+
2077 + 970+
1655 + 321+

2631 + 319+
1906 + 277"
1060 + 900+
S96 + 325+

755 + 309+
316 ~ 268+

< 300
< 300

3930 + 330+
5192 + 300»

5563 + 1021%
1339 + 336+

+Verified by reanalysis
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LE XXXIII

GROUNDWATER

GAMMASPECTROMETRY

Sample
Location

Well No. I
Rose(nary Beach

Collection
Date

01/09/87
00/09/87
07/10/87
10/02/87

Cs-130
7%

Cs-137 Mn-50
2" 2+

Ci/I
Co-58 Co-60 Zr,Nb-95 Fe-59 Zn-65 Ba,La-100

5% 5% 15» 0"

Well No. 2

Scrapyard

Well No. 3
Univ. of Michigan

Trailer

Well No. 0

Onsi te

Well No. 5
Onsite

01/09/87
00/09/87
07/10/87
10/02/87

Ol/09/87
00/09/87
07/10/87
IO/02/87

01/09/87
00/09/87
07/10/87
10/02/87

Ol/09/87
00/09/87
07/10/87
10/02/87

LESS THAN DETECTION LIMIT

+Detection Limit



TABLE XXXIII(Continued)

GROUNDWATER

GAMMASPECTROMETRY

Sample
Location

Well No. 6
Onsi te

Collection
Date

Ol/09/87
00/09/87
07/lo/87
l0/02/87

Cs-130 Cs-137
7%

Mn-50
2"

Ci/l
Co-58 Co-60 Zr,Nb-95 Fe-59 Zn-65 Ba,La-100

5» 5» 5% 3%

Well No. 7
Livingston Beach

Ol/09/87
00/09/87
07/lo/87
10/02/87

LESS THAN DETECTION LIMIT

+Detection Limit
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7.6 ~Ve etation

Five vegetation samples were collected from two sectors during l937. A

samples were analyzed for man-made gamma-emitting isotopes.

Table XXXIV presents the results of the gamma spectralanalysis of the

vegetation samples. Camma-emitting nuclides of interest were less than lower

limit of detection.
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LE XXXIV

VEGETATION

GAMMASPECTROMETRY

Sample
Identification

Sector D

Date
Collected

Cs-I 30
29»

Ci/K (valet)

Cs-137
00"

Broad Leaf

Grapes

Grape Leaves

08/13/87

08/20/87

08/20/87 LESS THAN DETECTION LIMIT

Sector G

Grapes

Grape Leaves

08/20/87

08/20/87

«Detection Limit



7.7 Fish

Fish samples were collected from four locations on a twice yearly basis. Speci

of fish collected during 1987 include coho salmon, lake perch, white sucker,

yellow perch, round whitefish, lake trout, carp, freshwater drum, walleye pike,

and longnose sucker. Gamma spectralanalysis was performed on all fish samples.

The results are in terms of pCi/Kg (wet). Table XXXV lists the results of

analysis.

Three samples collected on 05/28/87 indicated the presence of Cesium-137.

Activity ranged from 79+16 pCi/kg at the onsite - south sample point (Lake

Trout) to 153+12 pCi/kg at the offsite - north sample point (Coho Salmon).

Three samples collected 10/13/87 indicated the presence of Cesium-137. The

samples from OFS-S had a low activity of 02+12 pCi/kg and the samples from

OFS-N had a high activity of 153+10 pCi/kg.

All other gamma-emitting nuclides of interest were less than the lower limit of

detection in the 1987 fish samples.
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ABLE XXXV

FISH

GAMMASPECTROMETRY

Location

ONS-S

OFS-S

OFS-N

ONS-N

Identification

Lake Trout

White Sucker

Coho Salmon

Coho Salmon/
Lake Perch

Collection
Date

05/28/87

05/28/87

05/28/87

05/28/87

Cs-134
40«

Cs-137
40«

79+16

153+12

106+21

Mn-54
60"

Ci/K (wet)

CO-58 Co-60
60» 30»

Fe-59 2n-65
100« 100"

ONS-S

OFS-S

OFS-N

ONS-N

Round Whitefish/
Yellow Perch

Longnose Sucker/
White Sucker

Walleye Pike/
Freshwater Drum

White Sucker/
Carp

10/13/87

10/13/87

10/13/87

10/13/87

76+18

40+12

153+14

"Detection Limit
« "Less than detection limit



7.S Bottom Sediment

Bottom sediment samples were collected twice from two locations of Lak

Michigan in 1987. Samples were analyzed for gamma-emitting nuclides. Table

XXXVIlists the results of the gamma spectralanalysis.

Three of the four samples indicated a Cesium-137 activity but it was less than

the detection limit of ISO pCi/kg (dry) as per Cook Plant technical specification

3.12.1, Table 0.12-1.

All other gamma-emitting nuclides of interest were less than the lower limit of

detection in the bottom sediment samples.
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LE XXXVI

BOTTOM SEDIMENT

CAMMASPECTROMETRY

Ci/K (dr )

Location

LS-2

LS-3

Collection
Date

0O/22/87

OO/22/87

Cs-l30
70"

Cs-I 37
00»

10+6

Mn-50 Co-58
80» 160»

Co-60
80»

Zr,Nb-95 Fe-59 Zn-65 Ba,La-l 00
00» 30» 100» '0»

LS-2

LS-3

IO/22/87

IO/22/87

00+7

l9+5

«Detection Limit
""Less than detection limit



7.9 Water

Three types of water samples are collected. Drinking water samples we

collected ~ from Lake Township and St. 3oseph during 1987. Surface water

samples were collected from two locations in Lake %1ichigan; one south of the

plant and one north of the plant. Circulating water samples were also collected

during 1987.

Tables XXXVII to XXXX list the results of the analyses of the drinking water

samples. Gross Beta activity for 1987 ranged from less than the lower limit of

detection (2.0 pCi/1) to a high of 12.8+1.2 pCi/1 in the Lake Township sample of

01/29/87.

Tritium analysis of the drinking water samples were less than the lower limit of

detection (300 pCi/1). Gamma spectralanalysis of the drinking water samples

indicated that no gamma-emitting isotopes of interest were above the lower

limit of detection.

Tables XXXXI to XXXXIV list the results of the analyses of the surface water

samples. Gross Beta activity for l987 ranged from less than the lower limit of

detection (2.0 pCi/1) to a high of 7.ii+ I.O pCi/1 in the North Lake sample of
1

06/00/87. Tritium analysis of the surface water samples indicated activity in

four samples during 1987. North Lake (03/12/87) was 553+300 pCi/I, North Lake

(10/22/87) was 035+315 pCi/1, South Lake (03/12/87) was 707+300 pCi/1 and South

Lake (00/09/87) was 333+297 pCi/l. All other samples were less than the lower

limit of detection (300 pCi/1). Gamma spectralanalysis of the surface water

samples indicated that no gamma emitting isotopes of interest were above the

lower limit of detection.
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Tables XXXXV and XXXXVIlist the results of the analyses of the circulating

water samples. Cross Beta activity ranged from less than the lower limit of

detection (2.0 pCi/l) to a high of 5.5+l.l pCi/l (02/l2/S7). Tritium analysis

indicated one sample with activity above the lower limit of detection (300 pCi/I).

No gamma-emitting isotopes of interest were detected in any of the circulating

water samples during l987.
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TABLE XXXVII

DRINKING WATER

1987

Radiochemical ( Ci/I)

Sam le Location

Lake Township

Collection
Date

ol/15/sj
01/29/87

02/12/87

02/26/87

03/12/87

03/26/Sj

00/09/87

04/23/87

05/07/87

05/21/87

06/00/Sj

06/18/87

07/02/Sj

07/16/87

07/30/87

08/13/87

08/27/87

09/10/87

09/20/87

io/os/sj
10/22/87

ii/o5/sj
I I/19/87
12/03/87

12/17/87

12/31/87

Gross
Beta

< 2.0

12.8 + 1.2

2.9 + 0.5

2.0 + 0.5

< 2.0

< 2.0

2.0 + OA

2.6 + 0.5

< 2.0

< 2.0

2.9 + 0.6

< 2.0

< 2.0

2.0 + 0.7
< 2.0

3.1 + 0.5

2.1 + 0.5

< 2.0

< 2.0

< 2.0

< 2.0

< 2.0

< 2.0

< 2.0

< 2.0

< 2.0

Tritium

< 300

< 300

< 300

< 300

< 300

< 300 .

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300
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E XXXVIII

DRINKING WATER

GAMMASPECTROMETRY

Sample
Location

Lake Township

Collection
Date

Ol/15/87
OI/29/87
o2/12l87
02/26/87
03/12/87
03/26/87
oo/09/87
OO/23/87
oslo7l87
05/21/87
06/00/87
06/18/87
07/02/87
07/16/87
07/30/87
08/1 3/87
08/27/S7
09/10/87
09/20/87
1O/OS/87
10/22/87
11/OS/87
11/l9/87
12/03/87
12/17/87
12/31/87

. I-I31
1».

Ci/1

Cs-130 Cs-137 Mn-50 Co-5S Co-60 Zr,Nb-95 Fe-59 Zn-65 Ba,La-100
7» 2» 2» 5» 5» 5» 3" 15» 0»

LESS THAN DETECTION LIMIT

"Detection Limit



TABLE XXXIX

DRINKINC WATER

1987

Radiochemical ( Ci/I)

Sam le Location

St. 3oseph

Collection
Date

Oi/15/Sj
01/29/87

02/12/87

02/26/87

03/12/Sj
03/26/S7

00/09/Sj
00/23/87

05/07/S7

05/21/87

06/oo/sj
06/Is/87
07/02/S7

07/16/Sj

07/30/S7

08/13/87

08/27/87

09/10/87

09/20/87

io/os/sj
10/22/Sj

ii/O5/Sj
Ii/i9/Sj
12/03/87

12/17/87

i2/3i/Sj

-100-

Cross
Beta

2.0 + I.o

3.3 + 2.6

2.2 + 0.6

< 2.0

< 2.0

2.0 + 0.5

2.0 + OA

2.3+ 0.0

< 2.0

< 2.0

< .2.0

< 2.0

< 2.0

< 2.0

< 2.0

3.0 + 0.5

< 2.0

< 2.0

< 2.0

< 2.0

< 2.0

< 2.0

< 2.0

< 2.0

< 2.0

< 2.0

Tritium

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

t
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BLE XXXX

DRINKING WATER

GAMMASPECTROMETRY

Sample
Location

St. 3oseph

Collection
Date

oi/is/87
01/29/87
02/12/87
02/26/87
03/12/87
03/26/87
00/09/8?
00/23/87
os/o7/87
05/21/87
06/00/87

I-131 Cs-130
I+ 5%

Cs-137
Q+

Ci/I
Mn-50 Co-58 Co-60 Zr,Nb-95

2+ 3+ 5»
Fe-59 Zn-65 Ba,La-100

16» tt+

06/18/87
07/02/87
O7/i6/87
07/30/87
08/13/87
08/27/87
09/10/87
09/20/87
10/08/87
10/22/87
ii/os/87
II/19/87
I 2/O3/87
12/17/87
I 2/31/87

LESS THAN DETECTION LIMIT

«Detection Limit



TABLE XXXXI

SURFACE WATER

1987

RaCiochemical ( Ci/I)

Sam le Location

North Lake (L3)

Collection "

Date

Oi/i5/87
02/12/87

03/12/87

00/09/87

05/07/87

06/00/87

07/02/87

07/30/87

08/27/87

09/20/87

10/22/87

11/19/87

12/17/S7

Gross
Beta

2.0

2.8 + 0.6

2.0

2.0

2.0

7.0 + 1.0

0.3 + 0.8

2.0 + 0.5

2.0

2.0

2.0

2.0

2.1 + 0.5

Tritium

< 300

< 300

553 + 300

< 300

< 300

< 300

< 300

< 300

< 300

< 300

790 + 287

< 300
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E XXXXII

8

SURFACE WATER

GAMMASPECTROMETRY

Sample
Location

Collection I-131
. Date l~

Ci/1

Cs-130 Cs-137 Mn-50 Co-58 Co-60
0+ 2+ 3% 5%

Zr,Nb-95 Fe-59 Zn-65 Ba,La-100
8» 3» 16» 8»

North Lake
(L3)

01/15/87
02/12/87
03/12/87
00/09/87
05/07/87
06/00/87
07/02/87
07/30/87
08/27/87
09/20/87
10/22/87
11/19/87
12/17/87

LESS THAN DETECTION LIMIT

+Detection Limit



TABLE XXXXIII

SURFACE O'ATER

1987

Radiochemical ( i/1)

Sam le Location

South Lake (L2)

Collection
Date

01/15/87

02/12/S7

03/12/87

00/09/87

05/07/87

06/00/87

07/02/87

07/30/87

08/27/S7

09/20/87

10/22/87

ll/19/87
12/17/8?

Cross
Beta

< 2.0

2.O . 0.6

< 2.0

0.0 + 1.0

2.5 + 0.8

3.0 + 1.0

2.6 + 0.7

< 2.0

< 2.0

< 2.0

< 2.0

2.3 + 0.5

< 2.0

Tritium

<300

< 300

707 + 300

333 + 297

<300

<300

<300

<300

< 300

<300

<300

2500 4 320

<300
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T LE XXXXIV

SURFACE WATER

GAMMASPECTROMETRY

Sample
Location

South Lake
(L2)

Collection
Date

01/15/87
02/1 2/87
03/12/87
oe/09/87
05/07/87
06/0O/87
0?/02/8?
07/30/87
08/27/87
09/20/87
10/22/87
ll/19/87
1 2/17/87

Ci/1

I-131 Cs-130 Cs-137 Mn-50 Co-58 Co-60 Zr,Nb-95 Fe-59 Zn-65 Ba,La-1 00
7» 2« 2« 5« -5» 3» 3» 15» 0»

L ESS THAN DETECTION LIMIT

«Detection Limit



TABLE XXXXV

SURFACE WATER

1987

Radiochemical ( Ci/I)

Sam Ie Location

Circulating Intake

Collection
Date

OI/15/S?

02/12/8?

03/12/87

00/09/87

05/07/87

06/Oo/8?

o?/o2/s?

07/30/8?

08/27/87

09/20/87

10/22/87

11/19/87

12/i?/S?

Gross
Beta

2.0

5.5 + I.I
2.0 + I.I
O.I + 1.0

2.3 + 0.8

2.0

2.0

2.1 + 0.6

2.0

< 2.0

2.0 + 0.5

< 2.0

< 2.0

Tritium

< 300

< 300

< 300

.309 + 301

< 300

< 300

< 300

< 300

< 300

< 300

<300

< 300

< 300
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1 E XXXXVI

SURFACE WATER

GAMMASPECTROMETRY

Sample
Location

Collection
Date

Cs-130
7%

Cs-137
2"

Mn-50
2»

Co-58
5%

Ci/I
Co-60

5%
Zr,Nb-95

5%
Fe-59

3%.

Zn-65 Ba,La-1 00
15" 0"

Circulating

Intake

01/15/87

02/12/87

03/12/87

00/09/87

05/07/87

06/00/87

07/02/87

07/30/87

08/27/87

09/20/87

10/22/87

I I/19/87

12/17/87

QNS QNS QNS QNS QNS

"Detection Limit
«~Less than lower limitof detection

QNS —Quantity not sufficient for analysis.



Sam le T

Air particulate

Milk
TLD

Air particulate
Air radioiodine

Location

ONS-2

Livinghouse

OFS-2

DO)V

Doiv

Required
Collection Date

02/02/87

07/03/87

lo/08/87

io/0>/87
io/0>/87

~ Reason

Missing at site

Sample burst in shipment

Missing at site
Unable to quantify due

to personnel error
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APPENDIX A

RESULTS OF THE EPA CROSS-CHECK PROGRAM

1937
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EPA CROSS-CHECK PROGRAM

I987

Radionuclides in Air Filters

Date Parameter

Gross Alpha

Gross Beta

EPA
Known Value~e'«

IO+ 5

03+ 5

CEP
Reported Value

Ci/filter + 2 cr

20+ I
18+ I
17+ I

63+ 2
60+ 2
66+2

S trontium-90 17 + 1.5 19 + IO
23 + 10
20 + 10

8/87

Cesium-137

Gross Alpha

Gross Beta

S trontiurn-90

IO+ 5

30+ 5

10 + 1.5

17+ 5
19+ 5
20+ 5

10+ I
12+ I
13+ I

29+2
31+ 2

33 + 2

8+I
9+I
9+I

Cesium-137 10+ 5 8+5
10+ 5
10+ 5
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EPA CROSS-CHECK PROGRAM

1937

Gross Al ha and Cross Beta in Water

Date

I/S?

3/87

Parameter

Cross Alpha

Cross Beta

Cross Alpha

EPA
Known Value

Ci/I+ I <

II + 5

IO+ 5

3+5

CEP
Reported Value

Ci/I+ 2U

l2+ 2
12+ 2
12+ 2

22+ 6
25+ 6
27+ 7

0+2
0+2
0+2

Cross Beta l3+ 5 l2+ 0
9+0
8+0

5/S?

7/S?

9/37

Cross Alpha

Cross Beta

Cross Alpha

Cross Beta

Gross Alpha
a

Gross Beta

II + 5

?+5

5+5

l2+ 5

-111-

II + 2

II+2
l2+ 2

l7+ 6
IS+6
l9+ 6

0+2
5+2
6+2

6+3
7 e'

9+3

3+ I
3+I
3+I

l3+ I
l3+ I

I5+ I



EPA CROSS-CHECK PROGRAM

1987

Cross Al ha and Gross Beta in %'ater (Cont.)

Date

i 1/37

Parameter

Cross Alpha

Cross Beta

EPA
Known Value

Ci/I+ 1

'+5

l9+ 5

CEP
Reported Value

Ci/l+ 2o

6+2
7+ 2
8+2

l6+ 3
I3+ 3
20+ 3
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EPA CROSS-CHECK PROGRAM

1987

Date

2/87

6/87

Parameter

Cobalt-60

Zinc-65

Ruthenium-106

Cesium-130

Cesium-137

Cobal t-60

Gamma in Water

EPA
Known Value

Ci/I+ I a

50+ 5

91+ 5

100=+ 5

59+ 5

87+ 5

60+ 5

CEP
Reported Value

Ci/I+ 2 g

55+ 5
55+5
56+ 5

102+ 7
IIO+ 6
108 + 6

93+ 5
105+ 5
108 + 5

61+ 3
57+ 2

60+ 3

109 + 6
98+6
102+ 5

69+ 5
69+ 5
71+ 5

Zinc-65

Ruthenium-106

Cesium-130

Cesium-137

Chromium-51

10+5

75+ 5

00+ 5

VI + 5

-113-

12~3
IO+ 3

16+ 3

80+ 5

75+ 5
71+ 5

00+ 3
39+ 3
38+ 3

82+ 5
80+ 5
85+ 5

96+ 3
00+ 3
00+ 3



EPA CROSS-CHECK PROGRAM

1987

Gamma in Water (Cont.)

Date

10/87

Parameter

Chromium-51

EPA
Known Value

Ci/I+ I
o'0+5

CEP
Reported Value

Ci/I+
2o'6+8

67+ 8
73+ 8

Cobal t-60

Zinc-65

15+ 5

06+5

17+ 2
18+ 2
19+ 2

55 + 15
57+ 15
61 + 15

Ruthenium-106 61+ 5 71+ 10
75 + 10
79 + 10

Cesium-130

Cesium-137

25+5

51+ 5

26+ 3

26+ 3
27+3

56+ 5
56+ 5
58+ 5
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)
EPA CROSS-CHECK PROCRAM

1987

Date

2/8?

6/87

10/8?

Parameter

Tritium

Tritium

Tritium

Tritium in Water

EPA
Known Value

Ci/I+ I a

0209 + 021

2895 + 35?

0092 + 009

CEP
Reported Value

Ci/I+ 2 o

9600 + 500
0510 + 500
0330 + 500

2866 + 285
2831 + 288
2?92 + 288

3867 + 300
3925 + 300
0211 + 300
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EPA CROSS-CHECK PROGRAM

1987

Strontium In Water

Date

1/87

5/87

Parameter

S trontium-89

5 trontium-90

Strontium-89

Strontium-90

EPA
Known Value

Ci/1+ 1 a

25+ 5

25+ 1.5

01+ 5

20+ 1.5

CEP
Reported Value

Ci/1+ 2a

15+ 5
17+ 6
20+ 5

22+ 5
20+ 6
20+ 5

26+ 5
30+5
30+ 5

10+ 3
15+ 3
17+ 3

-116-



EPA CROSS-CHECK PROGRAM

1987

Iodine-131 in %'ater

Date

3/87

8/87

10/87

Paranteter

Low Level +

High Level

.'void Level

EPA
Known Value

Ci/1+ 1 a

7.0 + 0.7

26+ 6

CEP
Reported Value

Ci/1+ 2 0

2+0
2+0
2+0

03+5
Ol + 0

39+ 3

19+ 0
20+ 0
22+ 0

+Unable to reanalyze due to half-life decay.
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EPA CROSS-CHECK PROGRAM

1987

Radionuclides in Milk

Date

6/87

Parameter

S trontium-90

Cesium-137

S trontium-89

iodine-131

Potassium

EPA
Known Value

Ci/I+ 1

35+ 1.5

74+ 5

69+ 5

59+ 6

1525 + 76 mg/1

CEP
Reported Value

Ci/1+ 2

29+ 3
28+ 3

32+ 3

75+ 2
77+ 2
70+ 2

5+ 2
5+ 2
0+2

63+ 2
64+ 2
60+ 2

1617 + 150 mg/1
1608 + 150 mg/1
1608 + 150 mg/1

10/87 EPA cancelled MilkStudy due to EPA facility being reroofed.
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(
EPA CROSS-CHECK PROCRAM

1987

Iodine-l3 I In Milk

Date

Z/87

Parameter

Low Level

EPA
Known Value

Ci/I+ l cr

9.0 + 0.9

CEP
Reported Value

~N-'.0+
I.O

8.0+ 0.5
8.0 + 0.5



APPENDIX 8

TLD

QUALITYASSURANCE/QUALITYCONTROL

DATA

TELEDYNE ISOTOPES

1987
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~TELEDYNE
ISOTOPES

MEMORANOUM

March 10, 1987

To: J. 0. Martin, H. Jeter, H. King, N. Cobin, R. Vento, B. Lindgren

Fr: B. Campbell

Attached is a copy of the data resulting from the quality control tests of
environmental thermoluminescent dosimeters conducted in the first quarter of
1987. Included is an analysis of the data.

Eleven badges with no cases were prepared. Two were blank controls and nine
were irradiated to three different levels. They were read on a Model 8300
Reader, Serial No. 205 on February 27, 1987.

~

~

~

~

~ ~

~ ~

~The average deviation of the first group irradiated to 9.58 mR was +0.49 or
5.11K high. The average deviation of the second group, irradiated to 23.96 mR

was -0.09 or 0.376K low. The average deviation of the third group irradiated
to 59,80 mR was +1.03 or 1,72K high.

These results compare favorably with the requirements of Regul.atory Guide
4.13, Section C. The standard deviation is less than 7.5X and the variation
from the known is less than 30K.

Attached also is a graph of the four quarters of 1986 and the first quarter
of 1987. This is a normalized deviation from the known based on an expected
laboratory precision for a single determination of 20K and for three deter-
minations. A consistent trend toward low or high readings is not indicated.

ar ara amp

BC:cs

i
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ENVIRONMENTAL TLO E XPOSUR E P E>gR T
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A TELEDYNE
ISOTOPES

50 VAN BUREM AVEN1JE

WESTW000. NEW JERSEY C

(2011 664 7070 T

TI99 TcLcOYNE ISOTOP'ES

TH'E RcS'JLTS INOICATcO SELCA H'VE BEEN ."-"TAINEO USING THE TELE YVc [S'STORES
READOUT SYSTEM <VO 0'.3S I",ETcP 5 ~ THE OP I" I~,'Al DATA A Rc PETA [",'cO Ch

NET EXPOSURES IN WR

[DENT ~ AREA 1 "AREA 2 AREA 3 'P EA AV 0AGF

5TA-01
STA-02
STA-03
STA-04
STA-05
STA-05
STA-07
STA-08
STA-09

9 ~ 3
23 ~ 6
59 ~ 9

cd 7
23.9
0 2 ~ 0
12 ~ 1

24 '
51 ~ 3

9 '
24 '
60 '

9 '
~4 ~ 5

'63 ~ 3Il 8

23 '
59 '

9 '
2'4 ~ 9
60 F 1

9 '
3 ~ 2

63 ~ 5
11 ~ 5
23 ~ 3
38 ~ 8

9 '
24 F 2
60 ~ 3

Q F 2
~3 '
50 ~ 0

9 '
23 '
60 '

9 ~ 5 +
24 F 2~
60 ~ 16

9 '%
23 '0
62 ~ 46
11+

3v'3

~ 6u
60 ' 8

0 '
0 5
0 ~ 2

F 2
0 '
1 5
1 ~ 0

THcSc NET EX~OSUPc VALUcS RcSULTcD AFTcP SJBTyACTING AN AVEPAGE COVTROL
R EAOIVG OF 0 ~ 6 "IP ~ DEQ I VE3 FROR ~HE FOLLOWING CONTROL 93S[lAETERS

CCVTROL 10
CONTROl 11

0 ~ 5
0 ~ 6

0 '
0 ~ 7

0 ~ 5
0 ~ 9

5
0.5

0 '
0 '

0 to
0 '

OATE

P
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Fi TELEDYNE
1SOTOPES

ualit Assurance Tcstin Prorram of T.L.D. Bad cs

Summarized below arc thc results of thc quarterly test program
of thc overall accuracy of the 9100 TLD Rcadcr for pcrsonne)
radiation dosimctcrs.

Nine TLD pcrsonncl badges are dosed to thrcc exposure levels
under thc supervision of thc quality assurance group. The
test werc conducted by G.~ ~~ on 'FAN- Z.Q, IQZ>

Summari:cd below arc the irradiation doses and the measured
doses for the three 1cvels. The irradiated badges were read
by ( 0 t 4 .- of thc TLD Badge Service Group on ~Q. >7 (0X
and measured on the hfodel ~ Serial No. reader.

7 3oa

irradiation
dose

average measured
dose + std. dev.

iooa + i o>

>3 "'7= o si

co.FE - I 3E I -O'4

7.
deviati

+ S'. l l

Attachments:

1. T.L.D. Exposure Rcport
2. Q.A. Group data summary



MEMORANDUM ~TELEDYNE
ISOTOPES

MEMORANDA

July 9, 1987

V
To: J. 0. Martin, H. Jeter, H. King, N. Cobin, R. Vento, B. Lindgren

Fr: B. Campbell

Attached is a copy of the data resulting from the quality. control tests of
environmental thermoluminescent dosimeters conducted in the second quarter of
1987. Included is an analysis of the data.

Eleven badges with no cases were prepared. Two were blank controls and nine
were irradiated to three different levels. They were read on a Model 8300
Reader, Serial No. 242 on June 30, 1987.

The average deviation of the first group irradiated to 11.78 mR, was +0.02 or
0.17% high. The average deviation of the second group, irradiated to 32.99
mR was +0.24 or 0.735 high. The average deviation of the third group ir-
radiated to 62.45 mR was +0.05 or 0.08% high.

These results compare favorably with the requirements of Regulatory Guide
4.13, Section C. The standard deviation is less than 7.5™~ and the variation
from the known is less than 30%.

Attached also is a graph of the four quarters of 1986 and the first two
quarters of 1987. This is a normalized deviation from the known based on an
expected laboratory precision for a single determination of 20% and for three
determinations. A consistent trend toward low or high readings is not
indicated.

ar ara amp

BC:cs
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ENVIRONMENTAL TLO EXPOSURE REPORT

/ / - / /

~TELEDYNE
ISOTOr ES

50 VAN BUREN AVENUE

WESTWOOO. NEW JERSEY

{20n ESi TOTO T 1544ti

TI99 TELEDYNE ISOTOPES

TH'E RESULTS INOICATEO BELOW'AVE BEEN OBTAINEO US ING THE TCLEOYNE ISOTOPES
REAOOUT SYSTEM ANO OOSIMETERS ~ THE ORIGINAL OATA ARE RETAINEO PN FILE ~

NET EXPOS UR ES IN MR

IOENT ~ AREA 1 AREA 2 AREA 3 AREA AVERAGE STO ~ DEVA

STA-01
STA-OZ
STA-04
STA-05
STA-06
STA-07
STA-08
STA-09
5TA-10

33 ~ 1

11 ~ 9
63 ~ 2
11 ~ 6
62 ~ 1

12 ~ 0
3 3 ~ 2
63 ~ 6
33 '

33 '
11 ~ 9
62 'Ill9
62 F 4

12 '
33 ~ 3
61 '
32 '

33 ~ 6ll~ 8
62 ~ 1ll~ 4
62 ~ 6ll~ 9
33 ~ 1

62 ~ 5
56.7 (A)

33 '

llew

9
62 '

llew

5
62 '
12 '
33 '
bl ~ 2
33 '

33 ~ 4ll~ B

62 ~ 7
11 '
62 '
12 '
33 ~ 2
62 '
39.0(A)

0 ~ 4
0 ~ 1

. '0 ~ 5
0 '
0 '
0 ~ 1

0 ~ 1

F 1ll~ A)

THESE NET EXPOSURE VALUES RESULTEO AFTER SUBTRACT ING AN AVERAGE CONT
REAOING OF 0 ~ 6 MRe OCRIVEO FROM THE FOLLOWING CONTROL OOSIMETERS$

CONTROL 03
CONTROL 11

0 '
Oob

F 6
F 6

0 ~ 6
0 ~ 6

0 '
Oob

0 ~ 6
F 6

0 ~ 1

0 ~ 0

Using the criteria that if one standard deviation is areater than 1(5 and that if the valueof one area is outside the range of 3 standard deviations of the average of the other three
areas, .then that area will be e1iminated, the results are to be revised such that:

(A)

TLD No.

STA-10

(3 areas)
Average

33.1

Std. Dev. (1 si a)

0.2

APPROVEO$

OATE p-0w~p
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'Vi TELEDYNE
ISOTOPES

""""""Test'n< pro~ram ofE~~,;.~Z „

Summarized below arc thc results of thc quarterly test program
of thc overall accuracy of thc 9100 TLO Rcadcr for personnel
radiation dosimctcrs.

Nine TLD pcrsonncl badges are dosed to three exposure levels
under the supervision of the quality assurance~roup. The
test werc conducted by . Ccx~ (I on 3u.nc. 2%. (4F'7 .

Summarized below arc the irradiation doses and the measured
doses for thc three levels. The irradiated badges were read
by hl. C0l.4~~ of thc TLD Badge Service Group on
and measured on the hfodel &S% Serial Ho. 3 k4 " reader.

g3oO

irradiation
dose

average measured
dose + std. dev.

ll-'Fo"- o >o

PlC&Q. Rose
l vr-Q.

Jo

deviatio

Q.P 7,
33.g O. Ig l.oi o- l3

0

Attachments:

I. T.L.O. Exposure Rcport
2. Q.A. Group data summary



MEMORANDUM ~TELEDYNE
ISOTOPES

MEMORANDA

September 18, 1987

v'o:J. 0. Martin, H. Deter, H. King, N. Cobin, B. Lindgren

F r: B. Campbell

Attached is a copy of the data resulting from the quality control tests of
environmental thermoluminescent dosimeters conducted in the third quarter of
1987. Included is an analysis of the data.

Eleven badges with no cases were prepared. lwo were blank controls and nine
were irradiated to three different levels. lhey were read on a Model 8300
Reader, Serial No. 205 on September 17, 1987.

lhe average deviation of the first group irradiated to 18.88 mR, was +0.09 or
0.48% high. lhe average deviation of the second group, irradiated to 44.84
mR was +1.09 or 2.43% high. the average deviation of the third group,irradiated to 94.40 mR was +3.03 or 3.21~ high.

lhese results compare favorably with the requirements of Regulatory Guide
4.13, Section C. lhe standard deviation is less than 7:5™o and the variation
from the known is less than 30%.

Attached also is a graph of the four quarters of 1986 and the three quarters
of 1987. lhis is a normalized deviation from the known based on an expected
laboratory precision for a single determination of 20% and for three deter-
minations. A consistent trend toward low or high readings is not indicated.

Barbara mpbel1

BC:cs

att
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cNVIQQQHcNTAL TL'3 C XPPSURc P CoQRT

/ / - / /

~TELEDYNE
ISOTOPES

50 VAN 8UAEN AVENUE

WESTWOOO. NEW 'YOT6

(201) 884 TOTO TE

TI 99 Tr"-.LcDYNc ~SOT.PcS

THF R cSIJLTS ! N91 CAT 0 Scl nH wh Vc Reck ng TA I NE0 Ug I g+ Tg= TcL cgyNc I en~go S

REhhhUT SYSrc?A ANO 00S IM'rERS. T«hR IGI>AL nhTA AP=. o.=rh lwcn ns cILc.

NET cXPnSUR„S IR MR

Inc%re ARcA 1 ARch 2 ARch 3 AVco AGc STg. ncV ~

STA-01

STA-03
STA-04
STA-n5
Srh-06
STA-09
Srh-10
STA-11

18 ~ 6
46 '
44 F 6
19 ~ 2
19 ~ 3

46 ~ 3
9 T ~ 3
98 ~ 6
94 ~ R

l~ 1

4R ~ 3
44 '
1R ~ 9
19 '
45 '
oe
99 '
9 Q 4

1709
46 ~ 8
44 ~ 4
18 ~ 8
18 ~ 8
46 ~ 4
98 ~ 4
98 ~ 6
96 ~ 7

19 '
47 '
45 '
18 ~ R

lo ~ 3
45 ~ 7
98 '
98 '

1R ~ 7
47 '
44 F 6
19 '

lory

2
45 '
9802
OR ~ 6
95 ~ 5

HcSE RcT "XPQSURc VAL<JCS ocSiJI rcn AFTpo SUQTRAT rING hg AVcR
RchnINQ QF 0 ~ 7 RR ncR IVCO CRnM THE FQLLQMIRG C'3NrRnL DOS I

F 6
0 '
0 '
0 '
h ~ 2

F 6
0.6
ll
h ~ 8

AGP CONTR 1

FTcRS

cnNTRnL 07
CnNrR'3L O'I

0 ~ 8
n.e

0.6
0.6

0 ~ 6
0 ~ 7

0 F 7

F 6
F 7
h ~ 7

h ~ 1

h ~ 1

APPRnVcn.

QATC
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ti TELEDYNE
ISOTOPES

ualit Assurance Tc tinr Prorram of ~~~~)T.L.D. B d

cd below 'lrc thc rcsul tq o f thc
of the overall accuracy of the 9100 TLD Rcadcr for personnel
radiation dosimctcrs.

average measured
dose + std. dev.irradiation

dose deviatio

1

Nine TLD pcrsonncl badges are dosed to three exposure levels
under the supervision of thc ualit assurance group. The
test werc conducted by 8. on ~ . IS; l5'F7

Summari:cd below arc the irradiation doses and the measured

I.doses for thc three levels. The irradiated badges were read
by H C~b~ of thc TLD Badge Service Group on I l. IC'F~
and measured on the hfodel ~ Serial No. ~~S reader.

l

I oo 0 %E'

-02.

l.05 32(

Attachments:

1. T.L.D. Exposure Rcport
2. Q.A. Group data summary



MEMORANDUM III TELEDYNE
ISOTOPES

January 11, 198S

Io: J. 0. Martin, H. Jeter, N. Coban, B. Lindgren

Fr: B. Campbell

Attached is a copy of the data resulting from the quality control tests of
environmental dos>meters conducted in the fourth quarter of 19S7. Included
is an analyszs of the data.

Eleven badges with no cases were prepared. Iwo were blank controls and nzne
were irradiated to three different levels. Ihey were read on a Model 8300
Reader, Serial No. 242 on December 24, 1987.

Ihe average deviation of the first group zrradxated to 11.60 mR, was -0.67 or
5.7S,o low. Ihe average deviation of'he second group, irradiated to 29.00
mR was -1.40 or 4.83,o low. Ihe average deviation of the third group,
irradiated to 46.40 mR was -4.93 or 10.63% low.

Ihese low resul ts were discussed with N. Cob in who fur ther inves t i gated
the matter. N. Cobin felt that the low readings resulted because Reader 242
was due for calxbratxon.

Ihe reader was calibrated on January 4, 1988, new badges were issued and
'irradiated to the same previous three levels on January 6, 1988. Ihe badges
were read on Reader 242 on January 6. Ihe average devzatxon of the fl.rst
group was +0.07 or '0.60,0 hzgh. Ihe average devxatzon of the second group was
-0.23 or 0.79% low. Ihe average deviation of the third group was 0.40 or
0.86% hlqh.

Both sets of results are acceptable according to the requirements set forth
in Requlatory Guide 4.13, Section C. Ihe standard devzatzon is less than
7.5,o and the variation from the known is less than 30™o.

Attached also is a graph of the four quarters of 1986 and 1987. Ihzs xs a

normalized deviation from the known based on an expected laboratory precxszon
for a single determination of 20% and for three determxnatzons. Included
are the results of the second set of badges ("R") reflecting the change due
to calibration.

A consistent trend toward high or low readings is not indicated.

5. C~
Barbara Campbell

BC:cs
att

104A A01
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/ / - / /

~TELEDYNE
ISOTOPES
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WESTWQOO HE

(200 554 7070 1

SEY 0

TcLcOYRE ISQTqpFS

THE R cSUL TS I NOIC 4TEO BELO'M HAVE BE N QBTA INEO US ING THE TEL EOYNE I SQTQPc 5

R c40<UT 5YST-"M ANO OOS I HETER S ~ THE QR IG INAL CATA ARE RETA I NEO ON F I LE ~

NET EXPOSURES IN HR

IOENT ~ ARcA 1 AP EA Z AREA 3 AREA AVERAGc STD ~ DEVA

STA-01
STA-02
STA-03
STA-04
S A-'35
STA-05
STA-07
5 ~ 4-08
STA 09

10 ~ 9
27 ~ 5
27 'll~ 4
10 ~ 8
40 ~ 7
42 ~ 4
40 ~ 7
27 '

10 '
28 ~ 1

Z7 ~ 8
11 '
11 '
4 2 ~

'2

42 '
40 '
27 '

10 ~ 7
27 ~ 0
29 ~ 0
11 ~ 2

10 ~ 8
40 ~ 8
42 ~ 5
41 ~ 1

27 ~

10 ~ 9
31 '(A)
27 '

llew

2
10 '
41 '
42 F 4
40 '
Z8 ~ 3

THcS= NFT cXP05URF VALUES RESULTcO AFTER SUBTRACTING AN
AO INC Oc 0 ~ 5 HP t GER I VEO FRQH THE FOLLOWING C ~NTR')L

)0 ~ 8 k
28 ~ 6 (A)~
27 F 6 o

llew

2 Y

10 ~ 't p
41 ~ 2 O

42 ' 6
40 ' y
27 F 7 o

Ool
2 '(A)
0 '
0 ~ 1

0 '
0 '
0 '

o..
AVERAGc CONTROL
OQS IHETERS:

CONTROL 10
CONTROL 11

0 ~ 5

0 '
0 '
0 '

0 ~ 4
0 ~ 5

3 ~ 5
0 '

0 '
0 '

0 '
0 '

Using the criteria that if one standard deviation is greater than 10$ and that if the value
of one area is outside the range of 3 standard deviations of the average of the other three
areas, then that area will be eliminated, the results are to be revised such that:

(A)

TLO No.

STA-02

(3 areas)
Average

27.5

Std. Oev. (1 sigma)

0.6

aovsovco: Pp/ ~
OATE /g 3 „; ~7
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~TElEDYNE
ISOTOPES

50 VAN 8UREN AVENUE

WESTWOOO, NEW JERSET 07B

't20i) BB4 t010 tELEX 12 ~ 4tl

T I9v T=LEJYi i: (SL,TI.'PE~~//w /v/zr
Ttl c AC 5 JL TS I ldlCATEO c'LOw tlAVE SEEN C8TA lf'D US l NG TIIE T LEOYNE I Sb T a ES

tee AO )UT S f5TC 0 ANO

O~iSI'DIETERS

~ Thc uRI GI NAL GRATA ARE P ETAI NEO liiv F ILi

NET'XPUSUkES IN Mk

IDEilT~ AREA 1 ARCA 2 *REA 3 ARBA 4 AVERAGE ST J vEV ~

STA-LA
STA-dA
STA-3A
STA-+A
STA-5A
STA-oA
ST A-7A
STA-eA
STA- 9A

14.3
26 2
29 ~ 1ll 5
12 ~ 0
4o ~ 3
46 ~9
+F 7
28 '

LL ~ 4
28 ~ 8
29 0
11 1

11 ~ 0
4oo 6
47 ~ 6
4oo 4
28 ~ 5

Led
23 ~ 0
29. 0
L l. 4ll ~ 4
~7 ~ 2
46.5
w6 ~ 5
29 F 6

ll~ v
3

29 '
11 '
1 l. ~ 7
47 ~ o
47.1
47 ~ 6
g9.w

12.2 +

28 ~ zo
Z9 20
l, 1 3+
11 ~ 5+
wo.9 o
47.0 4
4o ~ 5b
28 ~ 9o

L.+
L.~ 4

~3 ~ 3
O.Z
F 5
0 '
0 4
Ood
F 7

HESrE '<ET EXPOSURE VALUE~ R ESULTCD AF TER SUBTRACTING AN AVERAuE CilN Ts(CL
RCAO INu JF 0 ~ 7 ARE DER IVED FROM THF FQL LONI Nu CLjNT~OL DOS IIEET Er S

CQi<T.<'
C UivTRi"L 8

1 ~ 1

1 '
0 ~ 6
0 ~ 6

0 5 ~

0 ~ 5
0 5

0.5
0.7
0 7

0.3
0 2

APPROVEO

DATE



I <rad ~s
DQ,Q

rNk,

as~ 8+o

0 5(

L(i,3o-q.uo), 0 "I'
(.Ro

~
g3go) - g gq

0~@

io5 r>

;0 (~i'
O.yak'o

IO
5't.>

I
>z ~o
QG oo

ii.Qc
li lg . Il L(~

X.O

I kC L.,'(iz ce
~<.4c) 'O.Cg,

0

I ~ 03. )14/

PO
'

3'b.tQ i
l3. 1o,
4>-5D
Ere %O

'f.lo
IF SQ ih.ao

I

O.I5

t g.Wo"

if.gq ~
a 25

;()> mo-
py.i~)':' >"t

. (142-ip- I „
4 > ~ 30)i

! O.qo
!

<Il 2.O-
)

I +QGQ

0 50

I Ol > Q ~ 1 3l.

i 'OQ QQg ) ~

I 00

V1 50

+GAD

I

gg q~+ ( < I 3o-
w+I.o) +I.Q9

P. lo
ioZ

0$ 5. 2.I l

i l. 40
io.fo
i I.~
lb. $'0

l0.65 4

0 ~ 93

(IL.X-
la.VO) j g,i 7
o.oo I

Z'I.00

4I QO

gq.SO
2'7. 4)
QQ. 10

4l. m
42.50
$o. lo

(92,.5o-
qo ao)

I 90

.I HO

I

D.VALt - to (.p ',l.



,, II „,I ll I,IIII.)
I l , , III 'l l I

s JK' i r KATE. i /I ir
I

I I
S S

~

..'Illll.~as
pg gW""

)Illii)I)h"".Kkl~i~..h ..."
-='5!.q!p,lg

'/ jj~)) / p

'I)

II IIIIIIIIIIII l I I . I ..l ,I

5l 8 II '5h

5 S S Ski 5 ~

~ IIg)
alhh' 'ill))
/p)l I ) /ps/(

If pf j,'iii'.I
aa ~ aL a aaaaa5

Pi) ~

'!'~ IIII



%~. Q~tu 'Tr~~l~.

Gm: ~~4~rL.~'uH ~
S~ i > = wuU. MW X 8.X

Wi~

I

I

lG.kl(AG hajj fear'~'b1rAn VvLL A~4 M+.Vln.~(&g
.~L . c4 Ann.~~l' 2.a./

8~= ll 4o x 0 ~

4 0,2

+L.OO < o.i 3Q

to 9> - il.<o

9).9.~- .gt..'%G -0



g) TELEDYNE
ISOTOPES

ual it Assurance Tcstin Program of Cn~ic"nunc>t~I T. L.O. Bad cs

Summarized below are thc results of thc quarterly test program
of thc overall accuracy of thc 8300 TLO Rcadcr for personnel
radiation dosimcters.

Nina TLD personnel badges are dosed to three exposure levels
under the supervision of the quality assurance group. The
test werc conducted by S.Caw ~ on . Z r. (RQ I

Summarized below arc the* irradiation doses and the measured
doses for the three levels. The irradiated badges ware read
by 8 Qlt.< of the TLD Badge Service Group on ~ P9. (RF 7
and measured on the i~fodel 8300 Serial No. 092: reader.

irradiation
dose

average measured
dose + std. dev.

deviatiot

4L.'fo

0 'lQ~

0 R5x

o.vAQ

Attachments:

1; T.L.D. Exposure Rcport
~ 2.. Q.A. Group data summary



>rr<J
0<s

PLEA 5
Dose ~

~~c <

~ ~»
>+d

h.
/+f 4

C'/'leas &5c.
/~rW

~/~! Ff

4 a<4/'92

z".<4 ~~4 c~

'/0 /Pt

//.4.0

2,$ .00

Ml, Vo

/2 ~ ~
// ~ 90
/'/ XO

aP~
>3 2.O

m-'ra

M~.-go
47. 00
c//, SD

//./ 7-
0 V7

0E '??-
d F/

+0 ~ 07

-O. 2S

g. Vo

/. DI

/ OI

gm-. cA per-kd la8~ ~ /ye.&-s (w
~M ~~@ h~, P~g ( <Q~p ~~~:QOI

LDr- l l. LO X 0. 2.

X 0 ~ 3,

A~. 0o xo. >

~o-k ~)

).s0

9&~
- -0<49 o

QQ, qg
O. 075

O.!



1

Appendix 2.2

Milk Farm Census — 1987
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TABLE VIII
DONALD C. COOK NUCLEAR PLANT

MILK ANIMAL SURVEY TABLE

SECTOR

DISTANCE
(MILES) NAME ADDRESS

a /4'S7

b /t/le
NR

a/987
b /gSG

a

ICOSI

b/~SG

a /HIT
b /t'ai

a /'/S/
b HS4

a/0s~ ~

b /ds(

a /9S7

b /Hf/."

a IVs7
b I PSb

e'. 75
c/. 75

C/r/cncO 70, ZKg

Cc'." 4.. /O O Z/rC

Ai)OkCi/5»///..-.I,:/
/J 04»r r'/r /I/'TSr /1

dCC AkZ 5
r/r'C,

Svm

C(r „„'Cq, &So S

G.C~ ~ceo c,.; ~ Ki
ZC'Cmcrv

Afdrs. rvn.v 6C ~E C

lficc/c /Jenny/gu
/Ir/ C C/ C /rrI/S r P4 IJ/Cv

g/8 I ~r/u~~0 g/onoo» Wc..
r/O r 0 /t/SrT Rnn

/~/~~/ ~ <>c /co /3n/ocrn~ m,
//7/. 5. //nc- A giE/nc;n~. n/g

rfggx /SV

Cpa /S//
AS@,TT /|'cS 7v,ic/. 0W45', 8<.
./:.:/ Rn /nn/< d//ns /Ifg.

& 7 /'/ /Or P4< Xo. Egad/oo//

/0 ~ 'ct. C EO. /anno n»

/JC/v n'w 5/r/c /rrc P1~,
ron/Ir Spa/~cc p7T.

PFII / ISg 3908 5,„ /k..uu/s W~ A
//Fd / OX 9/A ~~v~ fbn>O»

a /'/S7
b /eSG

iZ.o
/Z.o

Crr/ vC // fA/>P//p

gi.'~c'r./ /n/vr>A"

2 yk t/(l r '- / /2.cc 0»XS A;
r//// C C v'rtgC / r7

All other sectors are over water.

a Reporting Year (Q)7

bYear Prior to Reporting Year ( /$Q

Page 1 of 1

Revision 1





Appendix 2.3

Residential Land Use Census — 1987
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TABLE VXI
DONALD CD COOR NUCLEAR PLANT

1987
RESIDENTIAL LAND USE SURVEY TABLE

SECTCR
SURVEY

YFAR

a
b

HOUSE~i
DISTANCE
IN FEET LOT%

- Q.I

a
b

a
b

a
b

lO ~ 5

' b

a
b

/O.

-/0. 3
-ld. 0

All othe sectors are o'r ~atez.

-Ho~se> indicated is n=t add".es~ ".vt "e~e "en" e n~ aber nsed cn mao
v".en obtaininc the ra~'' .'eld data.

0 Re"c "'rc Ye x - This reporting year is 1987.

Year Prier to Redo."txnc Ye "- Prior reporting year is 1986.

Face 1 o
Pevisicn 1
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INOIANAG MICHIGANEIECTOIC COMPANY

po, syIc 45ee SYIOgOnlip, Ml 19104
Teleee4ne (ele) 4e5.5901

July 10, 1987

C/RN0 Iz -Io-IY7 -
C I

P/R. Ald C7-5~9Pag~of~ )

Thomas Schultx
Superintendent
Lake Township Water System
P.O. Box 818
Bridgman, MI 49106

Dear Mr.. Schults:

Thank you for taking time today to discuss the sampling of Lake Township
intake water for environmental monitoring purposes. Technical Specifications
for the D. C. Cook Plant require daily raw water sampling at this facility.
With very few exceptions, such sampling has been faithfully done by Lake
Township Water System personnel using sample bottles supplied by the Cook
Plant Chemical Section. The assistance of your staff in helping us comply
with our environmental monitoring requirements is greatly appreciated.

As per our discussion today, in order to assist with this sampling program/
future sample bottles will be labelled to allow recording of sample date,
time and sampler's initials.
Thank you for your support of this program. If you or your staff have any
questions regarding these samples, please contact me at 465-5901, ext. 1374.

Sincerely>

Kristine M. Haglund
Chemical Supervisor

cc: W. G. Smith, Jr.
L. S. Gibson
T. A. Kriese~
J. T. Wogcik+
Chemical Section
Chemical Section Files
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Page 5 Of 3 fNNAMA

pew%a

,oate November 3, 1987

Subject D. C. Cook Nuclear Plant, Problem Report No. 87-949
Noncompliance with T.S. 3/4.12, Table 3.12-1
Requirements for M'k Sampling

From H. W. Jones

To P. A. Barrett

Problem Report No. 87-949 has arisen as a result of non-
compliance with the literal interpretation of the requirements
of the above Technical Specification. Specifically the above
Technical Specification mandates that milk samples shall be
obtained from specific locales which are listed in the above
table. This table indicates that milk samples shall be
obtained from the South Bend area; however, it appears that at
no time since this Technical Specification became effective
(February 7, 1987) have we ever obtained. a milk sample from a
milk farm in the South Bend area. Based-'apcm our review of
this matter, it appears that this problem is due to specifying
the wrong location for this sample. This conclusion is based
upon a review of the Livinghouse farm in Rolling Prairrie
(i.e., LaPorte), Indiana as being one of the listed background
farms in the 1972 and 1987 updated FSAR Section 2.7. Although
the actual farm owners names differ slightly, we believe that
the farms indicated are one and the same. The difference in
names could be due to a typographic error or may be due to the
passing down of the farm from one generat'on to the next. In
either case, we believe that the location o f this background
farm was incorrectly indicated in this Technical Specification.
In order to preclude further occurrences of this problem, we
requeste that Table 3.12-1 for milk farm locations be changed
to read:

"Indicator Farms - The nearest commercial dairy in each of
the land sectors (B-K) within 10 miles of the plant site who
is willing to participate in the REMP".

"Background Farms - Two commercial dairies in any of the land
sectors at a distance of > 10 miles, but less than 50 miles,
who are willing to participate in the REMP"

InIra-System



These .changes we believe will adequately preclude a
recurrence of this or a similar type problem in the RKMPwill meet the original intent of the milk farm sampling
program.

Should you have any questions or comments concerning this
request, please contact. the writer at extension 2024.

H. W. Jones

/jl
cc: J. L. Leichner

S. J. Brewer
T. A. Kriese14. Fitzgeiald-Stuart
PR ¹87-949 File
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C/R No a (-o - -t<s(
~~~ gpIcISIclTIGF UPGRADE ~ P/R Ng, P7-'7+

P>g 8~of
Qpgzgji @Mlitt WIOtJ

Hobert M. Jones / Ao

rdenti i By Date

Priority: *

a) c)
Reaponaible Supervieor

Quot Mandatory)

D) Tech Spec Reference: T S. 3. 12 Table 3.,12-1

8) Tech Spec Pa80:

Upgrade Title: +

"

Upgrade narrative Deacription (Tech Spec, tQJL ~ @gal Deai') Other):
Revise T/S Table 3.12-1 milk sample locations to read as follows:

"Indicator Farms - The nearest commercial dairy in each of the land
Sectors (B-Kj within 10 miles of the plant site who are willing to
participate in the REMP."

"Background Farms - Two commercial dairies in any of the land
Sectors at a distance >10 miles and <50 miles who are will to
participate in the REMP."

Safety, Operating, or Ccapliance Significance:
Currently T/S 3.12 Table 3.12-1 lists several locations where milk samples
are to be taken. One of the current locations, South Bend, appears to be
misidentified as a sample location, thus we are not in compliance with the
literal interpretation of this tech spec.

8) hnticipated Reaolutions
Revise current tech spec from the current listing of sample locations to
a more generic description of the sample location.

Suhaittal data to NRC:

Baaia for eubaittal date: *

%C Coaaaitment Problem Report t

hEP:HRC: Cloeed by>
Signature

* Ta ba coeoleted by N4L
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Novea~ 12, 1987
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Donald C. Cook Nuclear Plant Unit Nos. 1 and 2
Docket Nos. 50-315 and 50-316
License Nos. DPR-58 and DPR-74

U. S. Nuclear Regulatory Commission
Document Control Desk
Washington, D. C. 20555

Attn: Mr. A. B. Davis

Dear Mr. Davis

This report is submitted in accordance with Technical
Specification 3.12.1, Action C, for both Units 1 and 2 of
the Cook Nuclear Plant.

During a review of Technical Specifications and procedures .
relating to the Radiological Environmental Monitoring
Program, it was noted that the current milk sampling
program does not literally comply with" the applicable
Technical Specifications. Specifically, Item 4a of Table
3.12-1 indicates that milk samples wil'e collected for
radiological analysis from Stevensville, Bridgman, Galien,
Dowagiac, and South Bend. A list of t.".e actual sample
locations, and accompanying maps are included in
Attachments 1-4. No samples are collected from
Stevensville or South Bend, or the sectors in which these
cities are located.

The intention of Regulatorv Guide 4.8 a.".d the associated
NRC Branch Technical Position is to sample, by sector,
those farms with the greatest dose potential, plus a
control station. This has been the practice at the Cook
Plant, and the intention of the NRC gu'"elines has been
met.

The literal Technical Specification non"ompliance was
caused by poor wording of the milk farm sample locations
in the Technical Specification, in that specific towns were
listed. Again, it ' not the intention of the program to
limit sampling to these towns, but to sample the farms with
the greatest dose potential, plus control stations.



Docuie05t Control Desk
November 12, 1987
Page 2

In order to remedy this situation, a Technical
Specification change to clarify sampling locations will be
submitted by January 31, 1988.

Sincerely,

cc: J. E. Dolan
M. P. Alexich
R. F. Kroeger
H. B. Brugger
J. W. Jurgensen
NRC Resident Inspector
R. C. Callen
G. Charnoff, Esq.
D. Hahn
Records Center INPO
PNSRC
A. A. Blind
D. Sherman, ANI Library
A. B. Davis, Region III
D. L. Wigqinton, NRC
J. G. Feinstein/B. P. Lauzau
File



Attachment 1

Document Control Desk
November 12, 1987

CUKQ2PP SAMPLE LOCATIONS
COOK PLANT RETS

FARM 41 (See Attachment 2) G. G. SHULER 4 SONS
RT ~ 1p SNOW ROADS BARODA
SECTOR H 4 G
PH.4465-6811

FARM 42 (See Attachment 2) GERALD TOTZKE
RT ~ 1p TOTZKEg BARODA
SECTOR D
PH.0429-3903

FARM 43 (See Attachment 2) DEAN LOZMACK
R41 CLEVELAND ROAD~ GALZEN
SECTOR H
PH.$ 545-3625

FARM 44 (See Attachment 2) NORMAN ZELMER
11701 S. GAST RD.p BRZDGMAN
SECTOR H
PH.4476-3777

FARM 45 (See Attachment 2) WILLIE WARMBZEN
BOX 184 MILL ROAD, THREE OAKS
SECTOR J
PH.4426-3659

BACKGROU.:3 FARMS

FARM f6 (See Attachment 4) RAY LZVI~".HOUSE
2658 E US 20

PORTE,'N
PH ~ 4(219~) 778 2446

FARM 47 (See Attachment 3) VZC WYANT
59603 M-51 SOUTH
DOWAGZAC, NZ 49047
PH. 4>82-2689
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Page ~ of

PREPARZR~ S STAmmm

~s suhaittal input @as preparect using the sources of
~ozaation ahem on the attachecL Source Do~uaent Gist ancL is to
the beat oj ag knock.edge, technically accurate, factual and
ccsp1oto o

ropar

Dep t or on

iijs s

azvrzwm's smmmmT

t have reviewed this document and have ver'fied that it is
factual by (check all that apply):

Reviev of information sources on the Somce Document U.st.
Discussions with the Preparer.

Review of information sources independent of those
identified on the Source Document l.ist.

gJ Dijmssions with othe. partie.
Alternate or check calculations.

To the best of my knowledge, this submittal input is technically
accurate, responsive to the "Action Stem" and complete.

Reviewed By

Date

Page 1 of 1
Rev. 4
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Donald C. Cook Nuclear Plant Units 1 and 2
Docket Nos. 50-3'5 and 50-3L6
License Nos. DPR-58 and DPR-74
CHANCES TO THE RADEOLQCICAL "=VIIRONHENTAL
TECHNICAL SPECIPICATIONS

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
'4ashington, D.C. 20555

Attn: T. E. Hurley

:ebruary 1, 1988

Dear Dr. Murley:

This letter constitutes an application for amendment to the
Technical Specifications (T/Ss) for rhe Donald C. Cook Nuclear
Plant Units 1 and 2. Specifically, we are proposing to revise T/S
3/4.12. L and the Bases for T/S 3/4.11.2..hese changes will
clarify how ve obtain milk samples for radiological analysis and
will make the T/S Bases consistent vith the Mes tinghouse Standard
T/Ss vith regard to the thyroid dose release pathway for a child.
A detailed description of the proposed changes and our analyses
concerning significant hazards considerations are included in
Attachment 1 to this letter. Attachment 2 contains the proposed
revised T/S pages.

Ve believe that the proposed changes will not result in (L) a
significant change in the types of etfluents or a significant
increase in the amount of any effluents that may be released
offsite, or (2) a significant increase in individual or cumulative
occupational radiation exposure.

These proposed changes have been revie~ed by the Plant Vuclear
Safety Review Committee (PNSRC) and will be reviewed by the Nuclear
Safety and Design Revlev Committee (NSDRC) at their next regularly
scheduled meeting.

In compliance vith the requirements of 10 CFR 50.91(b)(1), copies
of this letter and its attachments have been transmitted to
Hr. R. C. Callen of the Aichigan Public Service Commission and
Hr..G. Bruchmann of the Hichigan Department of Public Healch.
Pursuant to 10 CFR L70.12(c), we have enclosed an application fee
of $ 150.00 for the proposed amendments.



Dr. T. E. Murley -2- AEP:NRC:2046

do h s been prepared following Corporat p o u
which incorporate a reasonable set of controls to ensure its
accuracy and comp'eteness prior to signature by the undersigned.

Sincerely,

Vice President

Attachments

cc: John E. Dolan

R. C. Callen
G. Bruchmann
G. Chemo ff
NRC Resident Inspector - Bridgman
A ~ B. Davis - Region III
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T. E. Mur].ey -3- AEP:VRC:i046

P. A. Barrecc/C. =..'changes
S. J. Brewer/J. . Leicnner/H. V. Jones
L. Gibson/D. F'"geraid- S cewarc
S. H. Horowicz/7, 0. Argenca/R. C. Carruch
J. J..'farkowsky/S. H. Sceinharc/P. G. Schoepf
R. V. Jurgensen
J. G. Feinscein
R. F. Kroeger
N. L. Horvach - Bridgman
E. A. Horse - Bridgman
J. F. Kurgan
J . B. Shinnock
J. F. Scang, NRC - Vashingcon, D.C.
AEP:NRC:l046
DC-iV-6015.1.
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3'ttachment

l. to Agp:NRC:1046 Pare 1

.he changes we are prooosing to Section 3/4.12. L and Bases Section
3/4.11.2 of:he;echnical Specifications (T/Ss) are described
below,

1. Milk and Broad Leaf '1e etation Samglin - T S 3 4. L2. L

Tha changes we are proposing to T/S 3/4.12.1 are intended to
address problems encountered wi.ch our milk sampling T/S
requirements. Currencly.,Item 4a of TabLe 3.12-1 requires
that milk samples be collected for radiological analysis from
S tevensvi l.le ~ B ridgman, Gal ien, Dowagiac, and South Bend.
Samples are currencly caken from Bridgman, Galien, Dowagiac,
,and four ocher Locacions; however, no samples are coLLecced
i.n Scavensvil!.e or Souch Bend. A letter Erom Mr. W. G. Smich,Jr. co Mr. A. B. Davis dated November 12, 1987 notified the
NRC of this situation and provided a datai.lad description of
our current milk sampling program. As described i.n chacletter, we bali.eve our existing milk sampling program meets
che intant oE the NRC guidance provided in Regulatory Guide
4.8 and the associated Branch Technical Position (BTP). We
concluded the letter by committing to submit revised T/Ss by
January 31, 1988 to clarify our T/Ss with regard to the
locations used. Thi.s letter i.s intended co satisfy that
commicment.

The changes wa are proposing make our T/Ss more consistent
wich the NRC guidance and our existing sampling program.
Specifically, we are proposing co require sampling at each
'indicator farm and each background farm, wi.th indicacor farm
and background farm deEined as foll.ows:

Indicator Farm Nearest milk producer in each of the land
sectors wi.thin 8 miles of the plant site who is wi,lling to
pare'icipate in the radiological environmencal monitoring
program.

Back round Farm. A milk producer in one of che l.ess prevalent
wind directions ac a distance greater than 15 miles but less
than 25 miles who is willing to particf.pace in the
radiological envi.ronmental monitoring program.

The number oE locati.ons sampled may vary due co the number of
sectors which contain a producer who i.s willing to
participate. The possibilicy exists that no willing
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participants may be ound «ichin 8 miles oE che plant si-e.
In ordez to address this possibilicy, we are proposing changes
co che T/S requirements for broad leaf vegecaeion sampling.
Specifically, i" fewer chan chree willing indicator milk farms
are Eound, broad Leaf vegeeacion samples will be collected
monthly .«hen available. The indicacor vegetaeion samp Les
should be Ezom broad leaf vegetacion grown nearest eo ehe
offsiee locacions oi highest calculated annual average D/Q.
The vegeeacion background sample should be from similar
vegetation grown L5-25 miles discant in cine of the less
prevalent wind direccions. This proposed change therefore
improves che T/Ss by providing a means oE monitoring ehe
radioiodine pachway if no cooperative milk producers are
found.

Ve believe that our pzoposed T/S requirements meat the intent
of che NRC guidance, which is co sample three farms with the
highest dose poceneial and to sample one control seaeion. If
three samples cannot be obtained, the guidance suggests
vegecation sampling as a replacement. Our proposed T/Ss meet
ehis incenc since chey require chat we sample ac lease three
farms and a control scacion. If this 's not possible,
vegetation sampling is required. The fact that we sample che
closesc farm willing to participaea in each sector ensures
chat we meet che guidance which suggescs chat sampling ba
performed at locacions with che highese dose potential.

The proposed changes constitute an improvement =over ouz
current T/S requirements. Ve believe chat neither our program
nor che NRC guidance is intended to limit sampling to specific
towns. Our proposed T/Ss provide guidelines chac ensure chat
the best .available locations aze sampled and allows us eo
update our monitoring program as necessary to reflecc changes
chat mighc occur in che areas surrounding the Donald C. Cook
Nuclear Plane.

Per 10 CFR 50.92, a proposed amendmenc will not. involve a
significant hazards consideration if che proposed amendmene does
not:

(1) involve a significant increase in ehe probability or
consequences of an accident previously analyzed,

(2) create ehe possibilicy of a new or differenc kind of
accidenc from any accidene previously analyzed oz
evaluaced, or

(3) involve a significant reduction in a margin oE safecy
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Our evaluation of the proposed change with respect to these
criteria is provided below.

Criterion 1

The intent oE the Radiological Environmental Aonitoring Program is
to veriEy that the measurable concentrations oE radioactive
materials and levels of radiation are not higher than expected on
the basis of the effluent measurements and the modeling of the
environmental exposure pathways. The purpose oE the program is
therefore to veriEy that actual radiation levels agree with the
expected levels, and as such, changes in the program would not
impact the safety analysis for any of the previously evaluated
accidents described in our updated FSAR. Ve therefore conclude
that the proposed changes would not significantly increase the
probability or consequences of any previously analyzed accident.

Criterion 2

The changes we are proposing will not result in any changes in
plant configuration or operation. Ve therefore believe that these
changes will not create the possibility of a new or different
accident from any accident previously analyzed or evaluated..

Criterion 3

Ve believe that the proposed T/S requirements are an improvement
over our existing T/Ss in that they allow flexibility to ensure
that we are sampling the best available locations. In addition, we
believe that our proposed requirements are consistent with the
intent of the NRC guidance and will allow us to maintain our
ability to meet the requirements of Section IV.B.2 of Appendix I to
10 CFR 50. Ve therefore believe the proposed changes will not
result in a significant reduction in a margin of safety.

Lastly, we note that the Commission has provided guidance
concerning the determination of significant hazards by providing
certain examples (48 FR 14870) of amendments considered not likely
to involve significant hazards consideration. The sixth of these
examples refers to changes that either may result in some increase
to the probability or consequences of a previously analyzed
accident or may reduce in some way a safety margin, but where the
results are clearly within all acceptable criteria. Ve believe the
change falls within the scope of this example for the reasons cited
above. Thus, we believe this change does not involve a significant
hazards consideration as defined in 10 CFR 50.92.
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2. Cow-Milk-L'nfant Pathway - Bases for T S 3 4. 11.2

The proposed change modi,fies the Bases, for T/S 3/4. 11.2.L,
"Dose Rate." The change we are proposing will make our T/Ss
more consistent, with he guidance provided in the Bases
Section 3/4.11.2. 1 of ÃRREC-0472, Rev. 3 and i&RREC-0452, Rev.
5, which states, "These release rate Limits also restrict, atall times, the corresponding thyroid dose rate above
background to a child via the inhalation pathway to less than
or equal to 1500 mrems/year. We are therefore proposing that
the calculated thyroid dose rate be based on a child via the
inhalation pathway.

We believe that the proposed change wi.ll make the requirements
more stringent than our exi,sting requirements in that i.t will
provide a more conservative thyroid dose rate.

3. Editorial Chan es

We also propose a change to Bases Secti.on 3/4.11.2 by deleting
the redundant : signs.
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TABLE 3. 12-1 (Cont)

~/t I. -IC -ij-i<,q~
P/i 87+Cq

Pg~ ~2+.~~3

Sediment from L2, L3
Shoreline

2/year Gamma isotopic
Analyses Semi,
Annual ly.

Inges cion
a. Ailk

b. Fish

Each indicacor
farm and a
background farm*

Plant Sice
Off-Sice

Ac Lease once per
15 days when animals
are on Pasture. At
Lease Once Per 31
Days ac Other Times.

2/year

Gamma Isotopi.c
and I-131 Analysis
of Each SampLe.

Gamma Isotopic
Analysis on EdibLe
Portion.

c. Food Products Plane SLee
Off-Site (approx.
20 Gii)

Ac time of Harvest
One Sample of Each
of the Folloving
Classes of Food
Products:
1. Grapes

Gamma Isocopic
AnaLysis on Edible
Portion.

a Particulate sample filters should be analyzed for gross beta 24 hours or mora after
sampling to allow for radon and thoron daugheer decay. If gross beta accivicy in ai
or water is greater than 10 times the yearly mean of control samples for any medium,
gamma isotopic analysis should be performed on ehe individual samples.

An indicator farm is defined as ehe nearesr, milk producer in each of the land
seceors vithin 8 miles of the plane site vho is willing to pareicipaee in che

'adiological environmental monitoring program. A background farm is defined as a
;nilk producer in one of the less prevalent wind direccions at a distance greater chan
15 miles but less chan 25 miles who is villing co participaee in the radiological
environmencal monitoring program. If at lease three indicator milk samples and one
background milk sample cannot be obtained, vegetation sampling vill be performed's a replacement for the milk sampling and no milk samples will be required.

D. C. COOK - UNIT 1 3/4 12-4 Amendment iVo



TABLE 3.12-1 (Cont)

Plant Site At t'me o f Harvest
One sample of Broad
Leaf 'lege tac ion

Gamma Isotopic
Analysis.

3 indicator samples
of broad leaf
vegecacion grown
nearesc to che
offsite Locations of
highesc calculated
annual average ground
level D//Q if at Least
three indicator milk
samples and one back-
ground milk sample
cannot be obtained.

Monthly when
avai lab Le

Gamma Isotopic and
I ~ 131 monthly when
available

1 background sample Monthly when
of each of the available
similar vegecation
grown 15-25 miles
distanq and in one
of the less
prevalenc wind
directions if at
least three indicator
milk samples and one
background milk sample
cannot be obtained.

Gamma Isocopic and
I-131 monchly when
available

D. C. COOK - UNIT 1 3/4 12-4a Amendment Vo.



, RADIOACTIVE EFFLUENTS

BASES

3/4.11.1.3 Ll'QUID VASTE TREATMENT. The OPERABILITY of the Liquid radwaste
treatment system ensures chat this system will be available for use
whenever'iquid effluents require treatment prior to release to the
environment. The requirements that the appropriate portions of this svstem
be used when speciEied provides assurance that the releases of radioact Je
materials in liquid effluents will be kept "as Low as is reasonabLe
achievable." This specification implements the requirements of LO CFR Par-
50.36a, General Design Criteria Section 11.1 of the Final Safety Analysis
Report for the Donald C. Cook Nuclear Plant, and design objective Section
II.D of Appendix I to LO CFR Part 50. The speciEied limits governing the
use of appropriate portions of the Liquid radwaste treatment system were
specified as a suitable fraction of the dose design objectives set forth in
Section II.A of Appendix I ~ 10 CFR Part 50, for Liquid effluents.

3/4.11;1.4 LIQUID HOLDUP TA%(S. Restricting the quantity of radioactive
material contained in the specified tanks provides assurance that in the
event of an uncontrolled release oE the tanks'ontents, the resulting
concentrations would be less than the Limics of 10 CFR Part 20, Appendix B,
Table II, Column 2, ac the nearest potable water supply and the nearest
surface water supply in an UNRESTRICTED AREA.

This specification, being applicable to outside temporary tanks, does not
apply to the refueling water storage tank, primary water scorage tank, or
the condensate storage tank, since they are a part of the permanent plant
design.

3 4.11.2 GASEOUS EFFLUENTS

3/4,11.2.1 DOSE RATE. This specification is provided to ensure that the
dose rate ac any time ac the SITE BOUNDARY from gaseous effluents from all
units on the site will be within the annual dose Limits of 10 CFR Part 20
for UNRESTRICTED AREAS. The annual dose limits are the doses associated
with the concentracions of 10 CFR Part 20, Appendix B, Table II. These
limits provide reasonable assurance that radioactive material discharged in
gaseous effluents will noc result in the exposure of'n individual in an
UNRESTRICTED AREA, to annual average concentrations exceeding the limits
specified in Appendix B, Table II of 10 CFR Part 20 (10 CFR Part
20. 106(b)). For individuals who may at times be within the SITE BOUNDARY,
the occupancy of the individual will be sufficiently Low to compensate for
any increase in the atmospheric diffusion factor above that for the SITE
BOUNDARY. The specified release race limits restrict, at all times, the
corresponding gamma and beta dose rates above background to an individual
at or beyond the site boundary to less chan or equal to 500 mrem/year to'he total body or to less chan or equal to 3000 mrem/year to the skin.
These release rate limits also restrict, at all times, the corresponding
thyroid dose rate above background to a child via inhalation pathway to
less than or equal to 1500 mrems/year. Iodine adsorbing media reEers to
silver zeoli.te cartridges in Table 4.11-2 or the industry standard.

This specification applies to the release of gaseous effluents from all
reactors at the site. The gaseous effluents from the shared system are
proportioned among the units sharing chat system.

D. C. COOK - UNIT 1 B 3/4 11-2 Amendment No.



TABLE 3. 12-1. (Cont)

d. Sediment from L2, L3
Shoreline

2/year Gamma Isocopi.c
Analyses Semi-
Annually.

Ingestion
a. !iilk

b. Fish

Each indicator
farm and a
background farm*

Plant Site
OEf-Si,ce

Ac Lease once par
15 days when animals
are on Pasture. At
Least Once Per 31
Days ac Other Times.

2/year

Gamma Isotopic
and I - 131 Ana 1"s; s
of Each Sample.

Gamma Isotopic
Analysis on Edible
Portion.

c. Food Products Plant Sita
Off-Site (approx.
20 mi)

At time of Harvest
One Sample oE Each
of the Following
Classes of Food
Products:,
1. Grapes

Gamma Isotopic
Analysis on Edible
Portion.

a Particulate sample filters should be analyzed for gross beta 24 hours or more after
sampling to allow for radon and choron daughter decay. If gross beta activity in air
or water is greacer than 10 times tha yearly tnaan of control samples for any medium,
gamma isocopic analysis should be performed on the individual samples.

An indicator farm is defined as che nearest milk producer in each of the land
sectors within 8 miles of the plant site who is willing to parti.cipace in the
radiological environmental monicoring program. A background farm is defined as a
milk producer in one of the less prevalent wi.nd directions at a distance greater chan
15 miles but less than 25 miles who is willing to parcicipate in the radiological
environmental monitoring program. If at least three indicacor milk samples and one
background mi.lk sample cannot be obtained, vegetation sampling will be performed
as a replacement for the milk sampling and no milk samples will be required.

3/4 12-4 Amendmenc No.



TABLE 3.12-l. (Cont)

Plant Site At time oE Harvest
One sample of Broad
Leaf Vegetation

Gamma .'sotopic
Analysis.

3 indicator samples
oE broad leaE
vegetation grown
nearest to the
oEfsite locations of
highest calculated
annual average ground
level 0/Q if at least
three indicator milk
samples and one back-
ground milk sample
cannot be obtained.

Monthly when
available

Gamma Isotopic and
I-131 monthly when
available

1 background sample
of each of the
similar vegetation
grown 15-25 miles
distant and in one
of the less
prevalent wind
directions if 'at
least three indicator
milk samples and one
background milk sample
cannot be obtained.

Monthly when
available

Gamma Isotopic and
I-131 monthly when
available

5. C. COOK - VifIT 2 3y4 12-4a Amendment No.



RADIOACTI'1E EFFLUEVTS

BASES

3/4.11.1.3 LIQUID 'ASTE TREATNENT. The OPERABILITY oE the l,iquid radvasee
creacment syscem ensures chat chis system vi.ll be available for use
vhenever liquid eift.uencs require ereacment prior to release co the
environment. The requiremencs chat che appropriate portions oE this system
be used when specified orovides assurance chat ehe releases oE zadioace'e
materials in liquid effluencs vill be kepc "as lov as is reasonable
achievable." This specificacion implements ehe requirements oE 10 CFR Pare
50.36a, General Design Cri.teria Section 11.1 of che Final Safecy Analysis
Reporc Eoz che Donald C. Cook Vucl.eaz Plant, and design objeccive Seccion
II.D of Appendix I co 10 CFR ?art 50. The specified limies govezning ehe
use of appropriate portions of the 1iquid radwasce czeaement system veze
specified as a suicable fraction of che '.ose design objectives see Eorch in
Section II.A of Appendix I, 10 CFR Part 50, for liquid effluencs.

3/4.11.1..4 LIQUID HOLDUP TAVKS. Restri.cting Che quantity of radioactive
material concained in che specified canks provides assurance chat i.n ehe
event of an uncontzolled release of che eanks'ontents, the resulting
concentrations vould be Less chan che limits of 10 CFR Part 20, Appendi.x B,
Table II, Column 2, ac the nearest pocable water supply and the nearest
surface wacer supply in an UNRESTRICTED AREA.

This specification, being applicable co oucsida temporary tanks, does not
apply co ehe refueling vacer scorage cank, primary water storage tank, or
che condensate storage tank, since they are a part of che permanent plant
design.

3 4. 11. 2 GASEOUS EFFLUENTS

3/4.11.2.1 DOSE RATE. This speci.fication is provided to ensure that ehe
dose rate at any cime at che SITE BOUNDARY Ezom gaseous effluanes from all
units on the sita will be vithin che annual dose limits of 10 CFR Pare 20
for UNRESTRICTED AREAS. Tha annual dose limits are the doses associated
with ehe concentzati.ons of 10 CFR Pare 20, Appendix B, Table II. These
limits provide reasonable assurance chat radioactive material discharged i.n
gaseous effluents vill noe result in the exposure of an individual in an
UVRESTRICTED AREA, to annual average concentrations exceeding the limi.cs
specified in Appendix B, Table II of 10 CFR Part 20 (10 CFR Pare
20.106(b)). For individuals vho may at times be vithin the SITE BOUNDARY,
che occupancy of the indivt,dual will be sufficientl.y low to compensate Eor
any increase in the atmospheric diffusion factor above that for the SITE
BOUNDARY. The specified release rata limies restrict, ac all cimes, ehe
corresponding gamma and beta dose races above background co an indivt.dual
ac or beyond the site boundary co less than or equal to 500 mzem/year eo
the total body or to lass than or equal to 3000 mrem/year to ehe skin.
These release race limies also restrict, at all times, the corresponding
thyroid do'sa rate above background eo a child via inhalation pathvay to
less chan or equal to 1500 mrems/year. Iodine adsorbing medi,a refers co
siLver zeolite cartzidges in Table 4.11-2 or the industry standazd.

Thi.s speci.fi.cacion applies to tha release of gaseous effl.uents fzom all
reactors ac cha site. The gaseous effluents from the shared system are
proportioned among che units sharing char, system.

D. C. COOK - UNIT 2 B 3/4 11-2 Amendment No.
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