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SUMMARY

The Annual Radiological Environmental Operating Report ( AREOR) provides Grand
2

Gulf Nuc1 car Station (GGNS) Environmental Surveillance Program (ESP) data obtained

through analyses of environmental samples collected foi the period January 1,1991

through December 31, 1991. The AREOR fulfills the requirements of GGNS Technical

Specifications 6.9.1.6 and 6.9.1.7.

ENVIRONMENTAL SURVEILLANCE PROGRAM

GGNS established the Environmental Surveillance Program (ESP) six yearn. before

i
the station became . operational to provide data on background radiation and

radioactivity normally present in the area. ESP personnel monitor radiation aid

radioactivity around GGNS within an 18-mile radius. GGNS has continued to monitor

the environment for 14 years by sampling air, milk, water, vegetation, sediment and -
,

fish, as well as' measuring radiation directly.

ESP personnel co73ect samples from indicator and control locations. Indicator
~

locations are within five miles of the site, and are expected to show any increases

or buildup of radioactivity that might occur due to station operation. Control
!

locations are farther away from the station, and are expected to indicate the
;-

presence of- only naturally occurring radioactivity. Indicator results are compared

with controls and preoperational results. This allows ESP personnel to assess any
i
' impact GGNS operation might have had on the surrounding environment.
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In 1991,-ESP personnel collected and analyzed 1700 radiological environmental

samples for' radioactivity. GGNS compared radionuclide concentrations measured at

indicator locations to concentrations at control locations and those measured in

L previous studies, and they concluded that no significant relationship exists between

GGNS operation and effect on the environs surrounding the plant. Radiation levels

in the environment were undetectable in many cases, and near background levels in

| significant pathways associated with GGNS. Therefore, ESP personnel concluded that

GGNS operation has had no harmful effects nor resulted in any irreversible damage to

the environment.

.
ATTACHMENTS

i-
.

Attachment I contains results of air, milk, wat er, vegetation, sediment and

' fish samples collected in '1991 and analyzed by Entergy Serviccs, Inc., System -

Chemistry, formerly Arkansas Power & Light's Technical Analysis Section. Results of

System Chemistry's participation in the Environmental Protection Agency (EPA)
'

Interlaboratory Comparison Program are also coni ined in Attachment 1.

Attachment II contains results of thermoluminescent dosimeters (TLDs) collected

in 1991 and analyzed by Teledyne Ir,otopes. Results of Telodyne's participation in

the International Intercomparison of Environmental Dosimeters are also included.

.

i
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INTRODUCTION

1.1 RADIATIQG

People are always subjected to natural radistion. This radiation exposure

comes from the sun, naturally occurring radioactive materials present in the

earth, structures we inhabit, food and water we consume, the air we breathe,

and our bodies are, themselves, radioactive. The levels of natural or

background radiation vary greatly from location to location. Han-made sources

such as-X-rays, radiation for medical purposes, fallout from nucicar explosives

testing, and radioactive materials from nuclec wer plants contribute

additional radiation. Ilowever, as shown in Figure 1-1, an individual receives

the major portion (99%) of dose from natural background and other sources, with

nuclear power plants contributing the least.

1.2 DENEFITS OF RADIATION

Uranium used in nuclear power plays an important part in meeting today's

electricity needs, and will continue to serve as an important source of energy

well'into-the future. In addition, other uses of radiation have brought
!-

tremendous benefits to our everyday lives during the past 20 or 30 years.

Radioisotopes and controlled radiation are used to sterilize medical supplies,'

to improve food preservation, in industrial processes, in medical science, and,

i

in the study of environmental pollution, agriculture and hydrology. Medical

diagnosis and treatment is the main source of public exposure to man-made
' radiation but the benefit in. terms of human lives and health is enormous.

,

n

'
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1.3 SAFETY OF RADIATION

Radiation and the safety of radiation command considerable public

attention. Although it is not generally realized, safety regulations for

. radioactive materials are much stricter than for other dangerous substances.'

For example, in the case'of coal, it has been ostimated that in Pennsylvania

30,000 miners died in the mines between 1870 and 1950, an average of about one

man a day for 80 years. If the nuclear power industry were compared to thin

toll, one could see how the safety history would be uniquely encouraging.

In addition, radioactive elements gradually lose their radioactivity

and toxicity with time. Other non-radioactive materials, such as arsenic,

remain toxic forever. It was reported that three years after an accidental

dioxin chemical release in Seveso, Italy, in 1976, the dioxin deposited in the

region showed no signs of diminish!ng. These examples demonstrate how the

safety of radiation tends to be viewed separately from other, and sometimes
i

greater safety hazards.

! 1.4 PURPOSE AND DESIGN CRITERIA 0F THE ENVIRONMENTAL SURVEILLANCE PROGRAM (ESP)
;

Grand Gulf Nuclear Station established the Environmental Surveillance Program
!. .

'

(ESP) to minimize any associated radiation endangerment to human health or the

environment by ensuring the proper function of plant operating controls.

The nurcose of the ESP is:.

To evaluate environmental sampling procedures, equipment and techniqueso

! - o To measure radiation levels and their variations in environmental media in
the area surrounding the plant

,

o To determine average levels of radiation and radioactive material in
various environmental media

L o To detect effects, if any, of GGNS operation on the environmental

|
radiation levels and concentrations.

'
l

i \

|

!
4 4
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The desien crj.teria for the ESP are:

o To analyze important pathways for anticipated types and quantitles of
radionuclides released into the environment

o To consider the possibility of ,. buildup of long-lived radionuclides in
the environment and identify physical and biological accumulations that
may contribute to human exposures

.1

o. To consider the potential radiation exposure to plant and animal life in
the environment surrounding GGNS

,

o To correlate-levels of radiation and radioactivity in the environment with
.

radioactive releases from station operation.

1.5 DOSE PATHWAYS ASSOCIATED WITH GGNS

Figure 1-2 shows potential exposure pathways that could-occur as a result

of a nuclear power plant. However, the most significant environmental dose

1

pathways from a nuclear power station are direct dose from gescous effluent and

thyroid dose due to the ingestion of milk. GGNS operations have little, if

any, irpact on these pathways due to the very low levels of radiation released,

the remote location of the station and the absence of milking animals within

3

five miles of GGNS. Since first use of Mississippi River as drinking water is

more than 200 miles' downstream, GGNS operations have little, if any, impact on
,

this pathway.

1.6 ' PATHWAYS MONITORED,

ESP personnel monitor and implement the required sampling program for

[ airborne, waterborne, . ingestion and direct radiation pathways as . required by

GGNS Technical Specifications. This program is supplemented with additional

2 . sampling in order to provide a comprehensive and well-balanced program.

D Figures 1-3, 1-4 and 1-5 show sample locations where exposure pathways are

~ monitored. ~ Section 2.0 of this report contains sampling location tables and

discusses 1991 sampling results.
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5 - 1.7 PREVIOUS DATA COMPARISn3

Environrantal fiury, 41anco Pror' 'm personnel observed no significant

changes between 1991 results and those from previous years. Results remained

at' levels similar to those of previous years. Such results confirm that GGNS
,

ef fluent controls and equipment are performing socisfactorily.
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FIGURE 1*1_

SpURCES OF RADIAIIDN EXP0gyI

'

SOLIRCES OF RADIATION EXPOSURE * |

IN MILLIREMS (rnrems) l

Bull. DING MATERIALS
FOOD INTAKE - U "**/F'*)

'

(28 rrvems/ year) - ' D

k.
M

> 'N_ '

h&h~

COSMIC RAYS & GROUND
(88 rrreme/ year)

NATURAL BACKGROUND
RADIATION ROURCES

ONE PACK CIGARETTES NUCLEAR PLANT
(2000 mrems/ year) -

g_g4y (1 mram/ year)
(10 trrems/x-ray)

MAN-MADE RADIATION
SOURCES

|

* SOURCE : NATIONAL ACADEMY OF SCIENCES,
COMMITTEE ON THE BIOLOGICAL EFFECTS OF

,

IONIZING RADIATIOf, (BEIR REPORT) 1980
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SECTION 2.0

ENVIRONMENTAL SURVEILLANCE PROGRAM

- INTERPRETATIONS AND TRENDS OF RESULTS

- DEVIATIONS FROM THE ESP

- PROGRAM DESCRIPTICN
,

_

.4
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f i

2.1 AIR PARTICULATES AND RAD 1010 DINES

4

l

.

!

NOTE: Analytical results are presented In Tables 1.1 through 1.15 of
Attachment I and summarized in Section 4.0.

RADEVN.RPT/SRREVFLR-2-1
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2.1.1 LNIERPRETAT10SS AND TRENDS OF RESULTS
I

Air particulate and Italine-131 results for 1991 weie skilar to

those obtained in previous years of the operational and preoperational

ESP. Results from 1991 Indicate the airborne exposure pathway has not

been af f ected by the operation of GGNS and that airborne concentrations

continue to be at background levels.

Gross beta concentrations shown in Figure 2-1 emphasize that

GGNS has had no influence on ambient radiation levels. This figure shows _

1991 monthly average results compared to preoperational results aml 1978

through 1991 yearly average results for indicator locations compared to

controls. Values were equivalent over the period.

Environmental Surveillance Program personnel also made an

independent verification of the '.ccuracy of GGNS rer ults through the use

of Mississippi State Department of Ilealth, Louisiana Nuclear Energy

Division and GGNS collocated air sampling statient:. Figure 2-2 indicates

the ESP collects consistent, valid data based on the similarity of

results. -

_

2.1.2 DEVIATIONS EROM THE ESP

An air sample was missed at AS-1 PG located in Port Glbson on

April 23, 1991 due to the air sampler unit not being restarted. ESP

personnel revised air sample collection procedure to allow collection

while air sampler unit remains operational. This problem did not recur in

1991, and no other deviations occurred.

RADEVN.RPT/SRREVFLR-2-2
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2.1.3 PROGRAM DEliCRIPTION

The GGNS Environmental Surveillance Program used eleven

continuous air samplers to providn gross beta, gamma and radiolodine

act.ivity measurements by the airborne exposure pathway. These air

samplers ranged in distances from 0 to 18 miles (Figures 1-3 through

1-5 Table 2-1), Five air samplers met the requirements of GGNS

Technical Specification 4.12.1 located as follows:

o Three near the SITE BOUNDARY in areas of the highest calculated
,

annual average groundlevel D/Q values

'

o One in a community that has the highest calculated annual
average groundlevel D/0 value (Port Gibson)

o One in a control location (Vicksburg, MS).
,

The remaining six air samplers were in areas which provide addit.fonal i

data for the ESP.

The air samplers were one meter above the ground in

weatherproof houses, with a 2-inch glass fiber filter in the intake-

line of the vacuum pump and a 2 x 1-inch chorcoal cat tridge located

directly downstream. Air flow was 1.25 cubic feet per minute. ESP

personnel changed (11ters and cartridges weekly and had then, analyzed
;

for gross beta radionuclides and radiolodine activity, respectively.

Quarterly composites of air filters underwent gamma analysis.

|
,

b

RADE5/N.RPT/SRREVFLR-2-3
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TABLE 2-1

AIR SAMPLE COLTICTION SITES

AIR SAMPLE
NUMBER LOCATION

*AS-1 PG Southeast of GGNS at the Port Gibson City Barn l
(Sector G, Radius 5.5 miles) j

-AS-2 61N North-northeast of GGNS on liwy. 61, across from the
Yokena Ghurch (sector B, Radius 13 miles)

|

*AS-3 61VA North-northeast of GGNS on llwy. 61, north of the Vicksburg
Airport (Sector B, Radius 18 miles)

AS-4 GJOE Southwest of GGNS, Glodjo property on Bald 11111 Road
(Sector L, Radius 0.9 miles)

AS-5 TC South of GGNS behind the Support Services Center
(Sector J, Radius 0.4 miles)

*AS-6 RS Northeast of GGNS, south ' side of Grand Gulf Road
(Sector C, Radius 0.5 miles)

*AS-7 MT North of GGNS, located next to the Meteorological Tower
(Sector A, Radius 0.8 miles)

*AS-8 WR East of GGNS, located at former site of Maggie Jackson's trailer
on Bald Hill Road near the eastern SITE BOUNDARY
(Sector E, Radius 0.6 miles)

.AS 9 GGMP North of GGNS, located in Grand Gulf Military Park
(Sector A, Radius 1.5 miles)

-AS-10 NLT West-northwest of GGNS, located at Newellton, Louisiana
(Sector P, Radius 12.5 miles)

AS-11 STJ West-southwest of GGNS, located at St. Joseph, Louisiana
(Sector M, Radius 13.0 miles)

'

* Technical Specification requirements

|

RADEVN.KPT/SRREVFLR-2-4

m.



_ _ . . . _ _ . _ . _ _ _ _ _ _ _ _ _ - . _ . _ . _ . _ _ _ . _ _ _ _ _ ~ . _ . _ . _ .

FIGURE 2-1
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I
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FIGURE.2-2
!
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NOTE //1: Analytical results are presented in ^+tachment II and summarized in
Section 4.0.
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I

2.2.1 INTERPRETAT_LQNS AND TRENDS OF RESULTS

Gamma radiation dose in 1991 was similar t,o t.het. obtained in

previous years as illustrated in Table 2-2. This indicates that the

ambient radiation levels remained at or near Lackground and have been
!

uninfluenced by the operation of GGNS.

Figure 2-3, which further represent.s this conclusion, shows 1991
,

,

quarterly average results compared to 1979-1984 preoperational data

and.1979 - 1991 annual quarterly average results for indicator

locations compared to the Vicksburg control. This figure indicates'

that ambient radiation levols have remained at or near background

levels.

As in previous yearc, Environmental Surveillance Program

personnel performed an independent verification of the accuracy of *

GGNS TLD results throu * the use of NkC and GGNS collocated TLDs.

Figure 2-4 presents NRC and GGNS collocated TLD results and indicates

the ESP collects consistent, valid data based on the similarity of
-

TLD results.

2.2.2 DEyIATIO:s FFJ)LIliE_EE

Due to vandalism or flooding from the Mississippi River during

1991, EEP personnel were unable to find eleven TLDs required by GGNS

Technical Specifications. In addition, ESP personnel were unable to

place two TLDs in the field due to river-flooding during the first

quarter of 1991. TLD losses of this type are characteristic of other

TLD programs. The 1991 recovery rate for TLDs requirod by GGNS

Technical Specifications was 93% (149 of 160) and is omparable with

other TLD programs.

RADEVN.RPT/SRREVFLR-2-8
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|

2.2.3 PROGRAM DESCRIPTION
l

Environmental Surveillance Program personnel measured ambient I

radiation in the environment surrounding GGNS with 94 T1.D cards

(calcium sulfate: dysprosium phosphor dosimeters) to provide a |

|
quantitative measurement of the area radiation levels. Environmental

i

Surveillance Program personnel placed thete environmental TLDs at

distances from 0 to 18 miles (rigures 1-3 through 1-5, Tabic 2-3). i

ESP personnel collected dosimeters quarterly. |

The criteria used in establishing TLD locations are:

GGNS Technical Specification 4.12.1 requires 40 TLDs to beo
positioned-as outlined below ,

An inner ring of 16 stations in the general area of-

the site boundary with one TLD in each meteorological
sector

An outer ring of 16 stations approximately in the 3--

to 5-mile range with one T1.D in each meteorological
sector

Eight TLDs located in special interest areas such as-

population centors and residences or utilized as
,

controls. *

,

o Twenty-four permanent TLD stations at the protected area
boundary,

The remaining 30 TLDs in areas away from the GGNS site.o
These TLLs gather supplemental and supporting data for
determining direct radiation dose.

RADEVN.RPT/SRREVFLR-2-9
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In summary, the TLD locations are as follows:
,

1

No. of Locations
Technical Specifications requirement ;o

4

Inner Ring 16-

Outer Ring 16-

i-Population Conters & Controls 8-

o Protected Area Boundary 24

o Supplemental Data 1
+

Total 94

i

t

)

|

|

1

*
,

|
,

I
!-

|

| :^
l
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TABLE 2-2

1985-1991 AVERAGE TLD DOSE RATES

1

,

Inner Ring, Outer Ring, Special Interest Control On-Site Supplemental '

2-Mile Radius 6-Mile Radius Areas (M-14) (Protected Area Boundary) Locations
; Year (mR/Qtr) (mR/Qtr) (mR/Qtr) (mR/Qtr) (mR/Qtr) (mR/Qtr) ,

,

1985 16.1 16.6 17.0 20.1 20.0 18.21986 18.6 18.3 18.4 19.8 21.3 19.6 !

,

1987 18.3 17.7 17.9 18.8 21.8 18.7
1988 17.8 16.7 17.3 17.5 22.8 17.8

.

1989 18.0 17.6 18.5 18.2 20.9 18.6 >1990 17.2 17.0 17.6 17.5 20.7 17.93

1991 18.1 17.9 17.8 18.0 23.7 18.2

:
i

a

l
!

i
e

!
'

I

I
I

L

|

i

I

.

[

:
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TABLE 2-3

Page 1 of 6

TLD LOCATIONS

TLD NO. LOCATION SECTOR dlLE

M-00 Maintained in lead shield during the -- --

exposure period

*M ' Across the road from the Lake Claiborne E 3.5
i

entry gate

M-02 Windsor Ruins entry gate L 7.0 i

M-03 Hwy. 61 across from P.G. Country Club 11 7.0
,

entrance <

M-04 !!wy. 547 between twin power poles G 6.5

H-05~ Ilwy , 18, 5-miles east of Ilwy. 61 F 9.0

M-06 REA pole east of Willows beyond Campbell D 10.0
Church, Miss. Ilwy. 462

*M-07 Port Gibson City Barn, AS-1 G 5.5
,

M-08 West side Big Black River, south entrance C 8.5

*M-09 Tree adjacent to Warner Tully Camp entrance D 3.5

*M-10 Grand Gulf Military Park entrance gate R 1.5

M-11 Hwy. 61, 3 miles north of Big Black River C 10.5
at twin tower

M-12 Hwy. 6L at AS-2-61 across from Yokona Church D 13.0

M-13 West side .of Hwy. 61, Letourneau 11111 B 15.0

*M-14 Hwy. 61, AS-3-61VA, north of Vicksburg Airport B 18.0
(CONTROL)

_. _

|
' * Technical Specification requirements

RADEVN.RPT/SRREVFLR-2-12,.
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TABLE 2-3

Page 2 of 6

TLD LOCATIONS

TLD N2, ' LOCATION SECTOR HILE

M-15 Barge slip (south edge) P 1.5

*M-16 AS-7-HT, Meteorological Tower A 0.8

M-17 AS-6-RS, Grand Gulf Road C 0.5

*M-18- Former railroad crossing eastern SITE BOUNDARY F 0.5

M-19 Dehind-burn pit on fence at castern SITE E 0.5
BOUNDARY

M-20 Eat?. eta SITE BOUNDARY behind hazardous waste F 0.5
storage area

M-21 AS-5-TC, Support Services Center J 0.4

M-22 100 yards south of former RR entrance crossing G 0.5
on west side

M-23 County Road /fleavy llaul Road 50 yards north on Q 0.5
power polo

M-24 Upper Grand Gulf Landing R 2.2
||

*M-25 llamilton Lake boat launch N 1.0

p M-26 llamilton Lake outfall N- - 1. 5-

:

~*M-27 South point SITE BOUNDARY 200 yards along M 1.5
property line

*M-28 AS-4-GJ0E, Glodjo residence L 0.9

| -M-29 In sharp curve of Waterloo Road to Waterloo K 1.5
" Plantation

*M-30 -Arnold-Acres Trailer Park tinactive) entrance- J 1.1
|

M-31 Duplicate TLD installed quarterly at varying -- ---

locations

M-32 Duplicate TLD installed quarterly at varying -- --

locations

* Technical Specification requirements

RADEVN.RPT/SRREVFLR-2-13
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TABLE 2-3

Page 3 of 6

TLD LOCATIONS

ILD S0. LOCATIQS SECTOR li1LE

*M-33 Newellton, Louisiana, Water Tower P 12.5

M-34 Leven at end of County Road at Point Pleasant, R 8.0

Louisiana

M-35 Amacker Landing - Lake Yucatan Q 8.0

*M-36 Curvo on 608, point nearest GCNS at power pole P 5.0

M-37 Winter Quarters llome N 8.0

*M-38 Lake Bruin State Park, second pole M 9.5

*M-39 St. Joseph, Louisiana, Aux. Water Tank M 13.0

*M-40 International Paper Road, 5 miles from site M 5.0

*M-41 lleavy llaul Road-J pipe on concrete block P 1.0

*M-42 lleavy llaul Road north iron gate Q 1.0
,

l
*M-43 Gin Lake entrance R 1.2

*M-44 Truck bypass on Grand Gulf Road C 0.5

*M-45 Old Visitor Center gate D 0.5

*M-46 Church yard across from Grand Gulf / Bald 11111 E 1.0
Roads intersection

*M-47 Bridge 0.6 miles west of Rodney Westside Road / L 5.2
Mont Gomer Road lutersection, north side

*M-48 Property line fence 0.4 miles on Mont Gomer K 4.8

Road on west side

Technical Specification requirements*

I

RADEVN.RPT/SRREVFLR-2-14
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TABLE 2-3

Page 4 of 6

TLD LOCATIOE I
-

,

|

TLD NO. LOCATION SECTOR MILE

*M-49 Fork in Weathers Road H 4.5

*M-50 Panola llunting Club entrance D 5.5 i

*M-51 Power pole, 0.5 miles on gravel road to Big C 4.8
Black on west side

- *M-52 Power pole, Bald 11111 Road K 1.0

*M-53 Arnold Acres property fenco past inactive 11 1.1
trailer park

-*M-54 Dottom of curve past Arnold's house 0 1.0

*M-55 Behind Bonner's Beauty Shop at MSDil air D 5.0
sampler

*M-56 liwy, 61 at "All Creatures Veterinary llot.pital" G 5.0

*H-57 Hwy. 61, behind the Welcome to Port Gibson F 4.5
sign at Glensdale-Subdivision4

*M-58 Hwy. 61, Big Bayou Pierto bridge, southeast end E 5.0

*M-59 Off levee at Winter Quarters Hunting Camp N - 5.1 ,

M-60 Duplicate TLD installed quarterly at. varying -- --

locations

; . M-61 Protected area fence by vehicle entrance gate P Onsite

M-62 Protected area fence northeast corner parking N Onsite
lot

M-63 Protected area fence middle parking lot N Onsite

.. . s
* - Technical Specification requirements
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TABLE 2-3

Page 5 of 6

TLD LOCATIONS

TLD NO. LOCATION SECTOR lilLE
l

M-64 Protected-area fence southeast corner parking M Onsite '

lot

M-65 South protected area fence behind warehouse L Onsite

M-66 South protected area fence across from K Onsite
cooling tower

M-67 South protected area fence east end J Onsite

M-68 East protected area fence across from 11 Onsite
chlorination tank

M-69 East protected area fence near electric bus G Onsite

M-70 North fence behind Turbine Building F Onsite

M-71 133' elevation railway bay C Onsite

M-72 133' elevation railway bay -B Onsite

M-73 Corner of fence outside Control Building P Onsite

H-74 Midway of north fence P Onsite
.

M-75 Corner in fence in front of Maintenance Shop A Onsite

M-76 Southeast corner SSW Basins A Onsite
>

.M-77- Protected area fence beside Maintenance Shop .R ..Onsite

M-78 Outside vault in Admin. Bldg. Q Onsite

' - M-79 Wall in Central Records (middle) Q Onsite

l'
.

RADEVN.RPT/SRREVFLR-2-16
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TABLE 2-3 i

Page 6 of 6
!
'

ILD,30 CATIONS

1

TLD N'J. . LOCATION ECTOR MILE

M-80 Wall in Central Records, old library location Q Onsite

M-81 Inside Admin. Bldg., 2nd floor, nortbest wall Q Onsite-

M-82 Tech Support area Q Onsite

M-83 Tech Support secretary's of fice Q Onsite

M-84 Security Island P Onsite

M-85 Lee Electric Building across from Port Gibson G 5.2
-High School i

,

*M-86 Bechtel gate north SITE BOUNDARY B 0.5

-M-87 Intersection of Rodney Westside Road & J 3.5
transmission lino

*M-88 River mile marker 409.5 A 4.2

*M-89 Middle Ground Island R 4.4
i

*M-90 Across from Middle Ground Island Q 3.5'

*M-91 Transmission line by pond J 4.5

M-92 Fence behind orchard K 0.4-

M-93 Underground cable sign II 0.4
,

-M-94 Sector R garden R 0.8

*: Technical Specification requirements -

'

.

>
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2.3 MILK

1 ~

:

l'
,

|

NOTE #1: Analytical results are presented in Table 5.1 of Attachment I and
summarized in Section 4.0.

|

|
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2.3.1 INTERPRETATIONS'AND TRENDS 0" RESULTS

Milk samples within five miles of the GGNS site were unavailable

in 1991 due to the absence of milking animals. Therefore, milk
3

samples from the Alcorn State University control location were

collected and analyzed for Iodine-131 and gamma radionuclides. As in

previous years, no radioactivit, ttributable to GGNS was detected in

milk sampics.

The ingestion pathway shown in Technical Specification Table

3.12.1-1 specifies the frequency and iocation for obtaining milk

samples. If milk sampling is not performed Table 3.12.1-1 provides

for the use of a food product pathway as an alternative. This

alternative was utilized in 1991 and is described in Section 2.5 of

this report.

2.3.2 DEVIATIONS FROM THE ESE

As noted above, milk samples were unavailabic wJthin five miles

. (8 km) of GGNS in 1991. Therefore, ESP personnel reduced sampling

frequency at the Alcorn State University control location to.

semiannually until such time that milk samples become available

within five miles (8 km) of GGNS.
i

Because of milk _ unavailability, ESP personnel collected
|

|- vegetation samples to monitor the ingestion pathway, as specified in

Technical Specification 3.12.1-1.
t

2.3.3 PROGRAM DECCRIPTION

GGNS Technical Specifications required sample co11cetion

from milking animals in three locations within a five km distance

having the highest dose potential. If there were none, then one

RADEVN.RPT/SRREVFLR-2-21
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L'

sample was required from milking animals in each of three areas,

between five to eight km', where doses were calculated to be greater

than one mrem per year. Also requited was one control sample at a

distance of 15-30 km.

A control milk sample was collected semiannually from the Alcorn

State University Dairy (Figure 1-4, Table 2-4) to establish

| bcckground data. h iver milk animals were unet.nilable in 1991

| -- within eight km (five miles) of GGNS. Therefore, Section 2.5,

Vegetation, addresses the unavailability of milk sarrias within the

vicinity of GGNS.
..

I

!

f

5

l.

,

4

:

4

j ._

L
|
|
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TABLE 2-4

MILK SAMPLING LOCATIONS

- Alcorn State University * Located south-southwes of GGNS
(Sector K, Radius 10.5 miles)

|

:.

T

$

Technical Specification requirements*

NOTE
4

j Collected semiannually when milk samples are not available within 5 miles (8 km) of

.

GGNS; required semimonthly when animals are on pasture, monthly at other times, if
i milk samples become available within 5 miles (8 km) of GGNS,

RADEVN.RPT/SRREVFLR-2-23
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. c,

! ..

.

2.4 WATER

NOTE #1: Analytical results are presented in Tables 2.1 through 4.6 of
Attachment I and summarized in Section 4.0.
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!

I

l
1

2.4.1 INTERPRETATIONS AND TRENDS OF RESULTS

Environmental Surveillance Program personnel sampled cistern
'

wate , surface water and groundwater as required during 1991.

Analytical results were similar to thosa reported in previous years.

Cistern Water

Cistern water samples were collected and analyzed for gross beta

radionuclides, Iodine-131, tritium ano gamma tadionuclides. As in

previous years, concentrations continue to be at background levels.
~

Egrface Water
,

Surface water samples were collected and analyzed for tritium

and gamma radionuclides. As in previous years, concentrations

continued to be at background-levels.

Tritium levels for Discharge Basin surface water ranged from

819-1340 pC1/1 with a mean of 1109 pCi/1. This activity is

attributed to plant operating levels and radwaste discharges in 1991.

Tritium results from 1985 through 1991 for the Discharge Basin are

provided in Figure 2-5.

Tritium at the upstream and downstream Mississippi River

locations continues to be at background levels.

G rouadwgj;_qr

Groundwater samples were collected quarterly and analyzed for

- gainma radionuclides and tritium.- As in previous years,
,

concentrations continue to be at background levels.
,

,
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2.4.2 -DEVIATIONS FROM THE ESF

Water samples required by GGNS Technical Specifications were

collected and analyzed during 1991 without exception.

2.4.3 PROGRAM DESCRIPTION
,

Water samples were collected in the vicinity of GGNS for the

radioactivity by the waterborne exposure pathway.measurement !,

Samples were collected in clean, labelled containers which were

rinsed with the sample media prior to collection.

Cistern water was campled monthly at two locations, an indicator

location near the site (McGee * atern) and a control location (Willis

Cistern) (Figure 1-3, Table 2-5). Cistern water was analyzed monthly
,.

for gross beta radionuclides, Iodine-131 and gamma radionuclides. In

addition, a composite was analyzed quarterly for tritium.

Surface litter samples from the Mississippi hiver were collected

monthly at points upstream (control location) and downstream

(indicator location) of the plant discharge (Figure 1-3, Table 2-5).

. Surface water was analyzed monthly for gamma radionuclides and a.

ccmpusite was analyzed quarterly for tritium.

An additional surface water sample was taken from the GGNS

; DJscharge Basin. .A sample was composited monthly with an automatic

sampler that collected a preset volume at hourly intervals. This

sample was analyzed monthly for gamma radionuclides and a composite
,

was analyzed quarterly for tritium.

,

RADEVN.RPT/SRREVFLR-2-26
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1

.|

. Groundwater was sampled quarterly from three sources (Figures

1-3 and 1-4, Table 2-5). The two sources fulfilling the Technical ' '!

Specifications = requirement were the Arnold Acres Well (indicator

location) and the Port Gibson City Well (control location). The

other source was a well serving Lake '> ruin State Park in Louisiana.

Groundwater was analyzed quarterly for gamna radionuclides and

tritium.

|

.

.
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TABLE 2-5

WATTR SAMPLING LOCATIONS

1

GISTERN WATER

'

McGee Cistern * - Located north of GGNS at the McGee house
(Sector A, Radius 0.9 miles)

Willis Cistern * Located at the G. E. Willis house east-northeast
of GGNS across from the Shiloh Baptist Church
(Sector D, Radius 6 miles)

GROUNDWATER

PGWELL* Port Gibson Wells - Taken from distribution system
or one of the five wells (Sector G. Radius 5.0 miles)

AAWELL* Arnold Acres Trailer Park, inactive (Sector J,

Radius 1.1 miles)-

LAKE BRUIN Taken from faucet at the bath house in Lake Bruin
State Park, Louisiana (Sector M, Radius 9.5 miles)

,

SURFACE WATER

Upstream * 4500 f t upstream of the GGNS discharge point into the
Mississippi River to allow adequate mixing of the
Mississippi and Big Black Rivers (Sector Q)

Downstream * 5000 f t downstream of the GGNS discharge point into the
Mississippi River near Radial Well No. 1 (Sector N)

Discharge Basin * West-northwest of GGNS in parking lot (Sector P,
Radius 0,3 miles)

* Technical Specification requirements

RADEVN.RPT/SRREVFLR-2-28
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|

|
,

2.5 VEGETATION

,

.

NOTE #1: Analytical results are presented in Tables 6.1 through 6.3a of
Attachment I and summarized in Sectioa 4.0.
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2.5.1 INTERPRETATIONS AND TRENDS OF RESULTS

Vegetation samples were collected and analyzed for gamma

radionuclides and Iodine-131. As in previous years, concentrations

continue to remain at background levels.

2.5.2 DEVIATIONS FROM THE ESP

Vegetation samples required by GGNS Technical Specifications

were collected and analyzed during 1991 without exception.

' 2-5.3. .PROGRAd_ DESCRIPTION.

Since milk samples were unavailable within five miles of GGNS,

broadleaf vegetation samples were collected monthly for the

measurement of radioactivity by the ingestion exposure pathway.

Samples of three different kinds of broadleaf vegetation grown

nearest each of two different offsite locations with the highest

anticipated annual average groundlevel D/Q were required.

Environmental Surveillance Program personnel met vegetation

sampling requirements by maintaining two gardens inside the SITE

BOUNDARY, Sectors J and R. These sampling locations (Figure 1-3,

Table 2-6) provided a more conservative assessment of doses due to

| the higher deposition rates-(D/Qs) than would be measured at offsite
~

,

sampling locations.
i

The GGNS Technical Specifications also-required control samples
i

l

of each of the similar typesLof onsite vegetation 15-30 km from the

site. To fulfill this requirement, a control vegetation sample.

location has been established in Sector K at Alcorn State University

(Table 2-6).'

|

!
)
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1

j.'

The preferred source of broadleaf vegetation was green-leafy

vegetables suitable for human consumption. If such vegetabits were

not available, samples of any vegetation with relatively broad leaves

on which airborne radioactive particulate material might be deposited

were sampled. The raw samples were then analyzed for gr.mma

radionuclides and Iodine-131.

5

=.

b

'
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TABLE 2-6

VEGETATION SAMPLING LOCATIONS

- Broadleaf Vegetation * South of GGNS near the-Support Servict Center
(Sector J, 0.4 miles),

North-northwest.of GGNS near the Meteorological lower
(Sector R, 0.8 miles)

Alcorn State University south-southwest of GGNS
(Sector K, 10.5 miles) when available, otherwise a
location 15-30 km distant

4

W

Technical Specification requirements*

,

'
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:

2.6 SEDIMENT

~

NOTE //1: Analytical results are presented in Table 8.1 of Attachment I and
summarized in Section 4.0. 1

.- -

\

l
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2.6.1- INTERPRETATIONS AND TRENDS OF RESULTS
'

Sediment samples were collected and analyzed for gamma
,

radionuclides. Results for upstream and downstream Iccations

L continue'to remain at background levels. Results f or barge slip

locations are discussed below.

/c analytical results summary for 1985 through 1991 barge

slip sediment samples, which includes semiannual :nd special'

samples, is provided in Tabic 2-7. These radionuclides were not
:

detected prior to 1985, and their presence may be attributed to

buildup of very sms11 amounts of particulates.

As shown in Tabla 2-7, radionuclide concentrations in barge.

slip sediment appear to be stabilizing. However, as shown in,

,

Figure 2-6, previous sampling of the barge slip sediment revealed a

wide range of activity. No definito correlation between

radionuclide concentrations and plant operating levels, effluent,.

' releases or river elevation has been found by ESP personnel.

I~ 2.6.2 DEVIATIONS FROM THE ESP

Sediment samples required by GGNS Technical Specifications

were collected and analyzed during 1991 without exception.

!
2.6.3 PROGRAM DESCRIPT[QN

'

| Sediment samples were collected semiannual.ly at the following
!

locations (Figure 1-3, Table 2-8):

o River shoreline where the plant effluent is discharged
(Barge Slip)

l-
Downstream of the barge slip in the vicinity of theo

,

| Hamilton Lake outfall (indicator location)
|

Upstream from the influence of GGNS discharges (Upper' o
Grand Gulf Landing)

,

|
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d

4

The only sediment sample required by GGNS Technical

Specifications is the downstream location (Indicator). Th6 upstream
p

location would be classified as a control' and the barge slip as an

indicator -

Fediment samples were collected near the shoreline from the i

top one-inch layer of sediment. After foreign objects were

discarded, the samples were transferred to clean, labelled
,

containers. The samples were then ane'yzed for gamma

radionuclides.

.

I

,

!
<

|

i

|

.

L
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TABLE 2-7

1985 1991 BARGE SLIP SEDIMENT ANALYTICAL SUMMARY'
t

1985 1986 1987 1988 1989 1990 1991 1985 --1991
Mean Mean -Mean Mean Mean Mean Mean Range.

Radionuclide -(pCi/kg) (pC1/kg) (pCi/kg). (pCi/kg) (pCi/kg) (pCi/kg) (pCi/kg) (pCi/kg)-

i

Cesium-134 N/A* N/A* -87 105i 104 N/A*' N/A* 72 - 131-

Cesium-137 240 99 189 142- 159 124 145 34 - 414,

Cohalt-58 493 98 103 82 56 39 59 13 - 1050'

Cobalt-60 487 263- 799 628 736 424 1171 74 - 2878
Chromium-Si N/A* N/A* 1454 777' 199- 853 307 168 - 1994
Manganese-54 1293 837 2205 480 734 258 1252 10 - 11240

i

i

i

i
i * None detected

f

I

#

'
,

L

_

>

i

i

.
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TABLE 2-8

SEDIMENT SAMPLING LOCATIONS

- SEDHAM* Downstream of the GGNS discharge point into the
Mississdppi River in the vicinity of the boat
landing near Hamilton Lake outfall (Sector N, 2
miles)

SEDBAR Barge slip (Sector Q, 1.5 mile.s)

SEDCONT Upstream from the GGNS discharge point into the
Mississippi River in the vicinity of Upper Grand
Gulf Landing (Sector R, 2 miles)

,

e

.

*
j .

Technical Specification requirements- *

!

|
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FIGURE 2-6

1985 - 1991 RANGE OF ACTIVITY
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2.7 FISH

,

NOTE #1: Analytical results are presented in Tables 7.1 cnd 7.2 of Attachment I and
summarized in Section 4.0.
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2.7.1 ,TNTEREEETATIONS-AND TRFNDS OF RESULTS

Fish samples were collected semiannually from two locations and

analyzed for gamma radionuclides. Analytical results for fish in
"

1991 and previous years have shown no data which was attributable to

the operation of GGNS.>

2.7.2 DEVIATIONS FROM THE ESP

Fish samples required by GGNS Technical Specifications were
,

collected and analyzed during 1991 without exception.

2.7.3 PROGRAM DESCRIPTION .

Fish were collected semiannually in the Mississippi River at

'

the following locations (Figure 1-3, Table 2-9):

| o Minimum of 1000 yards upstream from the GGNS barge slip (control
location)

o Minimum of 2000 but less than 6000 yards downstream from the
'GGNS barge slip (indicator location),

'

Fish can be collected by net, trotline, electroshock or
.

purchase from commercial fishermen. If_ samples were purchased from a

commercial fisherman, ESP personnel accompanied the fisherman to

ensure samples were collected from the required locations.

A: sufficient amount was collected from each location to
,

provide a minimum of 1000 grams (wet weight) of eviscerated fish,

sample. The samples were then analyzed for gamma radionuclides.;_

|

|.
-

|

L
:
I
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TABLE 2-9

FISH SAMPLING LOCATIONS

Commercially or Downstream of the GGNS discharge point into
Recreationally the Mississippi River
Important Species *

Upstream of the GGNS discharge point into
the Missirsippi River uninfluenced by plant
operations

-

|'

p.

|

|-

* Technical Specification requirements
:
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2.8 SPECIAL SAMPLES

.

i

|
|

|
|

!

l'
.

* NOTE: Analytical results are presented in Tables 9.1 through 12.1 of
Attachment I and summarized in Section 4.0.,

l
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2.8.1 INTERPRETATIONS AND TPENDS OF RESULTS

Thirteen special sampics were collected during 1991 and analyzed

for gamma radionuclides. Descriptions of special samples collected

and discussion of results are provided below.

o Surface Water - Seoan samples from three locations in 1991 to.
provide supplemental information about GGNS effluent and site
background radioactive concentratinns. A discussion follows.

- One sample from Outfall 007'- Plant-related radionuclides
not detected.

- Three samples from Outfall 010 - Plant-related
radionuclides not detected.

- Three sampics from ^ Barge Slip - Plant-related radionuclides
not detected.

,

Esdiment - Three sediment samples from two locations to provideo
supplemental information about GGNS effluents and site
background radiation levels. A discussion follows.

- Two samples from the CGNS barge slip - Results discussed in
Section 2.6.

- One sample at influent end of Sediment Basin B -
,

Plant-related radionuclides not detected.

o Raw Sewage - Two sampics from Unit 1 Sewage. Plant (Outfall 010)
- Small concentrations of Manganese-54 and Cobalt-60 present.
Section 4.0 summarizes the results.

Meat - One sample of venison at Bucksnort Hunting i mp -o
Plant-related radionuclides not detected,

i-

2.8.2- DEVIATIONS FROM THE ESP

Special samples are not a part of the GGNS Technical
!

Specifications requirement. Therefore, deviations from the ESP do'

L._- not apply.
( :-

|.

1

i'
!
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2.8.3 PROGRAM DESCRIPTION
,

Special samples were occasionally taken from locations which

were not part of thn routine ESP to provide supplementary data and to
,

address areas of special interests. Sample media may include

sediment, water, milk, fish, meat and vegetation.and may be analyzed
t

for gamma radionuclides, Iodine-131, tritium or gross beta

radionuclides depending upon ct.rrent internst.,

,

i

(

:

O

4
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2.9 ANNUAL LAND USE CENSUS

,

4

%

RADEVN.RPT/SRREVFLR-2-46
.

w , ~ v e



- . . . . . .- - ._ - - . . , . . _ - - . _ . _ . . . - . -- - - . - _

2.9.1 INTERPRETATIONS'AND TRENDS OF RESULTS

-Although some minor changes occurred from 1990 to 1991, as shown

in Table 2-10, there was no need to modify the ESP. Also, there was

no_ identified location which yielded _a calculated dose or dose
,

commitment greater than those currently being calculated.

Results of the 1991 Land Use Census indicated land uses in the'

zero to 5-mile rea surrounding GGNS have remained basically the same

as'those reported in the 1989 and 1990 Annual Land Use Census. Table,

2-11 presents _the 1991 Land Use Census data sheets.

2.9.2 DEVIATIONS FROM ThE ESP

ESP personnel conducted the Annual Land Use Census ss required

by GGNS Technical Specifications during 1991 without exception.

2.9.3 PROGRAM DESCRIPTION

ESP personnel conducted an Annual Land Use Census, as required

by GGNS Technical Specification 3.12.2. The purpose of the census
i

was:to identify changes in uses of land in unrestricted areas

surrounding GGNS which would require modifications to the ESP or

Offsite Dose Calculation Manual (ODCM). The most important criteria

during the census were to determine location, in each of the 16

j meteorological sectors, of the nearest:

o ' Residence
,

o Animal-milked for human consumption

o Garden of greater than 50_ m (500 ft2) producing broadleaf2

vegetation..

.

.'

i.
2
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!

The method for conducting the 1991 Land Use Census was as follows:

o Environmental Surveillance Program (ESP) personnel conducted.
field surveys in each meteorological sector out to five miles.in
order to_ locate the nearest resident, milk animal and garden,

o ESP personnel used telephone confirmation in several-instances
when personal contact could n,t be made.

o As a result of these surveys, the following information was
obtained/ confirmed in each meteorological sector:

- Nearest permanent residence
- Nearest unoccupied residence
- Nearest garden and approximate size

Nearest milking animal,-

ESP personnel identified locations on the map, measuredo
distances-to GGNS and recorded results on data sheets.

P

ESP personnel compared 1991 Census results to 1990 Censuso
results,

g

i .

f

I

|

!-

,

|

|

{
|
|

,
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TABLE 2-10

1990-1991 LAND USE CENSUS CHANGES

SECTOR PARAMETER 1990 DATA * 1991 DATA * REASON FOR CHANGE

D Size John H. Jackson John H. Jackson John H. Jackson grew a
Nearest 250 ~ 100 smaller garden
Broadleaf
Garden

Buckner Buckner
G Nearest (David McGee) (Irvin Errington) House now cented by

Occupied 3.1 3.1 I. Erringten (Former
Residence Buckner property)

Buckner Buckner
G Nearest (S. Lowe) (D. Doyle) Former Buckner property

Broadleaf 1000 (Grapes) ~ 1000 (grapes) sold to D. Doyle
Garden

H Nee est N. Noble L.C. Jones N. Noble ill & no longer
Broadleaf 70 ~ 100 grows garden
Garden

J Size GGNS (ENV) *GGNS (ENV) Size measureo by
Nearest 2500 ~ 410 R. Buckley & W. Guider
Broadleaf
Garden

L Nearest Papa Johns Glodjo Property in
Broadleaf Bait shop (Budd 9oddey) Buddy Roddey's name and
Garden 150 he grew a smaller garden~

P Nearest None Wall a Watson House now occupied by
Occupied W. Watson
Residence

P Nearest None Wallace Watson Garden grown by V. Watson
Broadles' ~ 50
Garden

R Nearest GGNS (ENV) GGNS (ENV) Size measured by-
Broadleaf 2500 - 380 R. Buckley & W. Guider
Garden

* Distances-in kilometers
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TABLE 2-11
!Page 1 of 5 !

1991 T.AND USE CE*? SUS
!
I

I

SECiUR ( SECTOR SECTOR SECTOR tPAR!-4ETER A B C D i,

I. Nearest a. Distance (km) 1.5 1.2 1.1 4.3g
Occupied b J ame _ Elizabeth McGee'P.Lirice Dotson . Lanell Frazier Ethel M. RvalsResidence c. Address "Rt. 2. Bor 391 Rt 2. Box 392 P. O. Box 33 .Rt 2. For 372Bd. Ntwber of Occuoants Port Gibson. MS Port Gibson. MS Port Gibson. MS Port Gibson. MS

1 7 3 6

!II. Nearest a. Distance (km)
Unoccupied

*

Residence i
L

. None None None None

, III. Nearest a. Distance (km) None None None NoneMilk b. Owner's Name
Animal c. Address

,

IV. Nearest a. Distence (km) 2.6 Hone 1.1 4.5
Broadleaf b. Owner's Name Michael Presson Lanell Frazier John H. Jackson !

,

Ga rd en c. Address Rt 2. Box 377 P. O. Box 33 |Rt 2. Bor 171A '

d. Garden Size fr*) Port Gibson. MS Port Gibson. MS Port _Gibson. MS (~ 50 ~ 50 - 100*
7

fV. Census a. Is the nearest occupied I
Comparison: residence in the same location

:as Inst census? Yes Yes Yet Yes [L. Is the nearest milk animal in
the same location as last
census? N/A N/A N/A N/A

c. Is the nearest broadleaf
garden in the same location
as last census? Yes N/A Yes Yes

^ Changed since 1990 census.

i
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TABLE 2-11
<{Page 2 of 5

1991 LAND USE CENSUS ,'
\

! SECTOR SECTOR SECTOR SECT 0h '

) PARAMETER E F G H -

!

I. Nearest a. Distance (km) 1.0 7.0 3.1 1.8
,.Occupied ,,

* !

Residence b. Name Roy Rorers Dvkes Cuestid Irvin Errineton John Nichols
c. Address P. O. Bor 783 Pt 2. Box 156 Rt 2. Box 415 P . O. _ Rsz_.G ' 7. .. .J
d. Number of Occupants Port Gibson. MS Port Gibson. MS Port Gibson. MS Per d ihy_in. MS

2 4 2 2

II. Nearest a. Distance (km)
Unoccupied

,

Residence
i

; None None Mene None |

III. Nearest a. Distance (km) None None None None t

Milk b. Owner's Name !
Animal c. Address

I

I
I

: IV. Nearest a. Distance (km) 1.3 7.8 3.4 6.7
.Broadleaf Buckner !~

Garden b. Owner's Name Hiram Wells Gerald Baker (David Doyle) * L. C. 7enes * '

c. Address Rt 2. Box 399A Rt 2. Box 172 Rt 2. Bor 416A P. O. Bor 174
'

2d. Garden Size (m ) Port Gibson. MS Port GLbon. MS ; Port Gibson. MS Port Gibson. MS
; ~ 100 ~ 50 ~ 1000 (Graces) - 100 t

V. Census a. Is the nearest occupied
Comparison: residence in the same location ,

as '.ast census? Yes Yes Yes Yes ;.
b. Is the nearest afik animal in,

the same location as Isst
census 7 N/A N/A N/A N/A

c. Is the nearest broadleaf
fgarden in the same location
i

as last census? Yes Yes Yes No
*

3 Changed since 1990 census.

KADEVN.RPT/SRREVFLR-2-51



..

1

TABLE 2-11
Page 3 of 5 '

1991 TAND USE CENSUS
,

|
SECTOR SECTOR. SECTOR GECTOR [

PARAMETER J K L M !

j I. Nearest a. Distance (km) 5.0 3.5 1.4 None
Occupied Glodjo

i Residence b. Name Steve Price Jim Cassell. Jr (Buddy Roddev) ;

c. Address __ _ _ Kt 1. Bor 412D Rt 2. Bor 404 Rt 2. Bor 401 Id. Number of Occupants Port Gibson. MS Pert Gibsen. MS Port Gibson. MS
2 4 4

!
*

II. Nearest a. Distance (km) 3.8 None None bone [
.

Unoccupied Bill Cassell
|

,

Residence House
i

!

!.
III. Nearest a. Distance (km) None None None None

'

Milk b. Owner's Name '

; Animal c. Address L

,

|

IV. Nearest a. Distance (km) 0.6 3.5 1.4 None
Broad 1eaf Glodjo * |

Garden b. Owner's Name GGNS (Eny) Jim Cassell. Jr (Buddy Roddevi *

c. Add uss P. O. Bcx 756 Rt 2. Box 404 Rt 2. Box 401 I
d. Garden Size (m*) Port Gibson. MS Port Gibson. MS Port Gibson. MS1

t

- 410* ~ 50 ~ 100* '

:V. Census a. Is the nearest occupied i

Comparison: residence in the same location '

as last census? Yes Yes Yes N/A
b. Is the nearest milk animal in ['

the same location as last
census? N/A N/A N/A N/A '

c. Is the nearest broadleaf
garden in the same location I
as last census? Yes Yes Yes N/A f

!
^ Changed since 1990 census .
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TABLE 2-11
Page 4 of 5

1991 LAND PSE CENSUS

SECTOR SECTOR SEUAuR SEGIOR

PARAMETER N P O R

I. Nearest a. Distance (km) None 7.7 None 1.7

| Occupied b. Name Wallace Watson * Christin Foddev
P. O. Box 312 . Et 2. Box 390

l Residence c. Address
'

St. Josesh. LA Port Gibson. MSd. Number of Occuoants
5 2

II. Nearest a. Distance (km) 2.6 6.9

Unoccupied Bucksnort Camp Dr. Cobb None None

Residence Hunting Camp

III. Nearest a. Distance (km) None None None None

Milk b. Owner's Name
Animal c. Address

IV. Nearest a. Distance (kel None 7.7 None 1.2

Proadleaf b. Owner's Name Wallace Watson * GGNS (ENV1

P. O. Bor 312 '. O. Box 756
! Garden c. Address

d. Garden size (m*1 St. Josenh. LA
' Port Gibson. MS

- 50 - 380*

V. Cer. sus a. Is the nearest occupied

Comparison: residence in the same location
as last census? N/A No N/A Yes

b. Is the nearest milk animal in
tle same location as Icst
census? N/A N/A N/A N/A

Is the nearest broadleafc.

garden in the same location
as last census? N/A No N/A Yes

i

* Changed since 1990 census.
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TABLE 2-11
Page 5 of 5,

-

1991 IJLND USE CENSUS

VI. Remarks:
i

.

,

'

.

Census conducted by: ' 7A/dt. J / //-/f- 9/
; Signature / Date

V1I. Egylgg:

Comparison of previous and present locations:s.
,

[ } No differences

IX] Differences | '
4

[ ] Significant
;

!
{X} Insignificant

b. Calculations:
4

| [X] Not required
. ,

'

!| Required

Completed by: M / //-7/-9/
Signature / Date

ill. Reviewed / Approved: L E!2cu im / //-39-9/Supervisor, Envirdnmental Services
/ Date

,
,
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SECTION 3.0
:

ANALY7' CAL PROGRAM TECHNICAL DESCRIPTION

-

-
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3.1 SAMPL" llANDLING AND TREATMENT

Once a representative sample is received by analytical laboratory,

labcratory staff is responsible for properly treating and storing the sample.

Environmental samples frequently regt. ire treatment prior to analysis.

Treatment of the sample after it is received depends on sample and analyses to

be performed.

3.1.1 Water Set 1.ca

Genw ally, one-gallon water sarnples were acidified with five ml

of concentrated llc 1 acid when co.11ected. Samples for tritium

analyses should not be stored in polyethylene bottles for more than 3

or 4 months because water can evnporate through polyethylene.

3.1.2 Air Filters

Air filtern were handled with care when heavy dust loadings were

-observed because particulate matter is easily removed from filter.

Air filters were normally received by ?aboratory in plastic

containers; some extremely low-level analyses required analysis of

the container as well as sample.

3.1.3 Milk

Hilk samples were usually refrigerated until analyses could be

performed. If analyses were delayed for more_than a few days, a

preservative (formaldehy:!c) was added to inhibit bacterial growth and'

retard spoilage. Milk sanples analyzed for Iodine-131 had 100 m1

formaldehyde added, of- whic.h 40 m1 is r"armally added prior to

shipment by customer, to avoid binding of the lodine t. ; may occur

with smaller levels of formaldehyde.

9

|

-
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,

3.1.4 Soil and Bottom Sediment

Soil and sediment samples were dried, pulverized and sieved

before analysis. To ensure a homogeneous sample, thorough mixing was

required.

3.1.5 Other Samoles

Perishable sampics were preserved by refrigeration or freezing.

Vegetatito and other samples may need to be dried, pulverined or

ashed before or after analysis for long-term storage. _

3.2 ANALYSIS OF AIR SAMPLES FOR GROSS ALPHA / BETA RADIONUCLIDES

Air filters were counted in a low-background alpha-beta c ,unter at least

24 hours after collection in order to allow for decay of short-lived materials

such as radon and thoron.

Calculations of the results, two sigma error and lower limit of

detection (LLD) were performed as indicated in the following:

ALPHA RESULT = [(N/T)-(B/t)]/(2.22 V4E)
> (pC1/m3)

BETA RESULT = [(N/T)-(B/t)-(r)(N/T))/(2.22 V E)
(pC1/m3)

_

TWO SIGMA ERROR = 1.96 J(N/T )+(B/t*)/(2.22 V E)3

(pC1/m3)

LLD (pClim3) = 4.66 4(B)/(2.22 V'E t)

where: N -= Gross counts of sample
T = Number of minutes sample was counted <

) B = Counts of blank
t = Number.of minutes blank was counted
2.22 = dpm/pCi
V = Samplo aliquot size-(cubic meters)
E z Counting efficiency-
r n Ratio of alpha counts in beta counting (cross-talk)

k

.
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i 3.3 ANALYSIS OF WATER SAMPLES FOR GROSS ALPilA/ BETA RADIONUCLIDES

Saction 3.3 describes process used to measure overall alpha-beta

radionuclides of water saaples without identifying specific radioactive isotopo

present. No chemical separation techniques were involved. Two hundred ml of
.

'
sample war evaporated in a beaker at approximately 100*C, The residue was

transferred and dried in a 2-inch stainless steel planchet.

The planchets were counted for 100 minutes in a low-background alpha-beta

counting system. Calculation of activity includes a self-absorption correction

factor for counter efficiency based on weight of residue on each planchet.

Calculations of the results, two sigma error and lower limit of detection

(LLD) were performed as indicated in the following: *

ALPHA RESULT [(N/T)-(B/t)]/(2.22 V E)=

(pCi/1)

BETA RESULT e [(N/T)-(B/t)-(r)(N/T)]/(2.22 V E)
(pC1/1)

TWO SIGMA ERROR = 1.96 4(N/T )+(D/t3)/(2.22 V E)2

(pC1/1)

4.66 J(B)/(2.22 V E t)LLD (pCI/1) =

where: N = Gross counts of sampic
T = Number of minutes sample was counted
B Counts of blank=

|
Number of minutes blank was countedt =

22 dpm/pCi=
'

V = Lample aliquot size ~(liters)
E = Counting efficiency

Ratio of alpha-counts in beta counting (cross-talk)r =

|

If not activity (h/T-B/t) was equal to or less than counting error, the

activity on collection date was below limits of detection and was designated

less than the lower limit of detection (LLD).

1

L
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3.4 ANALYSIS OF VATER SAMPLES FOR TR1T10M
9

Five milliliters of water was added to 15 ml of 11guld scintillation.

solution in a 25 m1 vial. Thn sample was inserted into a liquid scintillation
1

3
spectrometer and counted for 300-500 minutes.

Calculations of the results, two sigma error and lovar Itmit of detection

(LLD) were performed as indicated in the following:

RESULT = [(N/T)-(D/t)]/[(2.22 V E) exp(-lat )}
2(pC1/1) ;

|. TWO SIG:iA ERROR = 1.96 J(N/T2)+(B/tz)/[(2.22 V E) exp(-16t2)I '.(pC1/1) |

4.66 JB__.LLD (pC1/1) =

2.22 E V*t'exp(-16t2)
' where: N = Gross counts of sample

T =~ Number of minutes sample was counted
B = Counts of blank
t = Number of minutes blank was counted

2,22 dpm/pC1
V = Sample aliquot size (1)
E = Counting efficiency

exp(-14t ) = Decay c rrecti n where At, is time elapsed2 between collection of sample and date of counting.

3.5 ANALYSIS OF SAMPLES FOR 10 DINE-131
4

Up to four liters of sample was thoroughly mixed with a stable lodine

carrier solution. The sample was then passed through an anion exchange resin

column to remove lodine f rom the sample. The lodine was then stripped from the

resin with a sodium hypochlorite solution, reduced with hydroxylamine
I

hydrochloride and extracted into carbon tetrachloride as free iodine. It was

then back-extracted into sodium bisulfite solution and was precipitated as

silver iodide. The precipitate was weighed to determine chemical yield and

mounted on a stainless stool planchet for low-level beta counting. The

chemical yield was correctnd by m,asuring the stable lodide content of milk or

water with a specific ion electrode.
,
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Calculations of the results, two sigma error and lower limit of detection

(LLD) were performed as ind..ated in the following:

RESULT (N/t-B/t)/[(2.22 E V Y)exp(-16t2)I=

(pCi/11

TWOSIGMAERROR=(1.96J(N/ta)+(B[tz)/[(2.22 E V Y)exp(-lat,)]
(pC1/1)

(4.66 J(D/t2)/[(2.22 E V Y)exp(-XAt2)ILLD (pC1/1) =

where: N = Total counts from sample (counts)
t = Counting time for sample (min)
B = Total counts of blank (counts)

2.22 = dps/pC1
L = Efficiency of the counter for Iodine 1-131

corrected for self absorption effects
V = Volume of sample analyzed
Y = Chemical yield of the amount of sample counted

'

exp(-XAt2) = Decay factor from the time of collection
to the counting date

D

3.0 . ANALYSIS OF SAMPLES FOR GAMMA RADIONUCLlDES

3.6.1 dj lk and Wat er

A 3.5-11ter Marinelli beaker was filled with a representative

aliquot of the sample. The sample was then counted for a minimum of

240 minutes, or until required LLDs were achieved, in a shicided

Germanium-Lithium (gel 1) detector coupled to a computer-based data
..

acquisition system which performed a pulse height analysis.

A computer software program defined peaks by certain changes in

slope of the spectrum. The program also compared energy of each neak

with a library of peaks for radionuclide identification and then

performed calculation using appropriate fractional gamma ray

abur. dance, half life, detector efficiency and not counts in the peak

region.

.

%
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3.6.2 yeretation. Food and Garden Croos. and Fish

A maximum quantity of undried vegetation, food or garden crop

sample was loaded into a tared 3.5-11ter Marinelli beaker and

weighed. The sample was then counted for a minimum of 200 minutes,

or until required LLDs were achieved, in a shicided Gehl detector as

described in Section 3.6.1.

As much as possible Inp to the total sample) of the edible

portion of a fish was loaded into a tared Marinelli beaker and |

<eighed. The sample was then diluted with deinnized water to weigh

3.5 kg and counted for a minimum of 240 minutes in e shielded GeLi

detector as described in Section 3.6.1.

3.6.3 Soils and Sediments
:

9o11s and sediments were oried at a low temperature (less than

100'C), loaded into a tared 1.0-liter Marinelli beaker and weighed.

The sample was then counted for 240 minutes, or until required LLDs

were achieved, in a shielded GeLi detector as described in,

Section 3.6.1.

3.6.4 Charcoal Cartridges

Charcoal cartridges were counted in a Marinelli beaker, with one

to four cartridges positioned on the face of a GeLi detector and-up

to seven cartridges on its side. Each detector was calibrated for

both top and side positions and a counting efficiency determined..

The Iodine-131 detection limit was determined for each charcoal
,

cartridge, assuming no positive results for Iodine-131, by utilizing

smallest volume of air recorded for a cartridge within Marinelli,

,
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beaker. If lodine-131 was observed in the screening count of a set

of cartridges, each charcoal cartridge was positioned on face of the

detector and then counted separately.

3.6.5 Air Particulate

The 12 to 14 (depending on the calendar quarter) air particulate

filters for a quarterly composite for each field station were stacked

one on top of another and counted for at least four hours, or until

req 11 red LI.Ds were achieved, in a shicided GeLi detector as described

in Section 3.6.1.

The calculations of results, two sigma error and lower limit of

detection (LLD) in pC1/ volume or pC1/ mass were performed as indicated
>

in the following:

(S-B)/[(2.22 T E V F) exp(-lata)]RESULT =

TWO SIGMA ___

(1.96 JS+B)/[(2.22 T E V F) exp(-XAts)]ERROR =

~

(4.66 JB /[(2.22 T E V F) exp(-lata)]LLD =

Area, in counts, of sample peak andwhere: S =

background (region of spectrum of interest)
Dackground area, in counts, under sampicB =

peak, determined by a linear interpolation
of the representative backgrounds on either
side of the peak
dpm/pC12.22 =

Length of time in minutes the sample wT =

counted
Detector efficiency for energy of interestE =

,

and geometry of sample
'

Sample aliquot size (litcrs, r.abic metirs,V =

kilograms, or grams)
Fractional gamma abundance (specific forF =

each emitted gamma)
Decay factor fron, the time of collectionexp(-XAta) =

to the counting date

.
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3.7 THERM 0 LUMINESCENT DRSIMETERS fTLDs,1

Environmental radiation doses were measured using TLD cards impregnated

with calcium sulfate: dysprosium phosphor scaled in plastic protective holders.

These TLD cards had four main readout areas utilized in calculating dose rates

and four reserve areas as a backup dosimeter.

Prior to installation cards were spread out in a single layer on a

perforated metal tray and annealed for two hours at 250-260 C. After cooling,

the cards were mounted in a card holder, nealed in a plastic protective holder _

and shipped for plauement in the field.

Upon return from the field, TLD cards were read in a Toledyne Isotopes

Model 8300 TLD Reader. After readout, cards were annealed again and irradiated

with a known dose using a Radium-226 source encapsulated in an fridium needle

and then read again to determine the card efficiency. The net exposure was

calculated by the computer after in-transit exposure was subtracted. -

3.8 DATA REPORTING CONVENTIONS

The mean of analytical results is as follows:

-

E = I Xi / n -

where: 5= Mean
Xi = Individual sample results
n= Number of sample results,

Rounding of cr.lculated values is accomplished by inspection of digits to

the right of last reported digit wi+.h values less than 5 rounded down and

values greater than 5 rounded up. When value equals 5, reported value is

rounded to an even number.

O
.

e

9

.

f
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1

l

iAnalytical results which are less than the 2 sigma counting error are :

reported as less than LLD calculated for that sample. Analytical results

greater than the 2 sigma counting error are reported along with associated 2

sigma counting error as a plus or minus (1) term.

Calendar quarters are considered to be the following time periods:

IST QUARTER = JAN - MAR
,

2ND QUARTER = APR - JUN
3RD QUARTER = JUL - SEP

i 4TH QUARTER = OCT - DEC
'

:

i

t

J

|

1
,

I

l
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SECTION 4.0

ENVIRONMENTAL SURVElLLANCE PROGRAM SUML%R''

-

1

_

<. __
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'4.1 1991 PROGRAM RESULTS SUMMARY *

Results of the ESP for 1991 are summarized in Tables 4-1 and 4-2.

Sampling locations laired by GGNS Technical Specifications, which are
,

identified in Sections 2.1 through 2.7, were used to develop Table 4-1. Table
i

4-2 includes all sampling locations, not just those required by Technical
!

Specifications.

Indicator and control locations for Tabin 4-1 are as designated by GGNS

Technical Spncifications and summarized in Table 4-3. Indicator and control

locations for Table 4-2 are listed in Tabic 4-4. For determining ranges and

means for indicator and control locations, values reported as less than (<)

were not used.

i-

,

1

|

|

Analytical results were provided by Entergy Services, Inc. (ES1) System*

Chemistry, formerly Arkansas Power & Light Company's Technical Analysis
Section, with exception of thermoluminescent dosimeter analysis provided by
Teledyne Isotopes Midwest Leboratory.

RADEVN.RPT/SRREVFLR-4-1
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Table 4-1
Page 1 of 4

4

ENVIRONMENTAL MONITORING PROGRAM SUMMARY

ffdNS Technical Soecification Samoles) ,

Name of Facility Grand Gulf Nuclear Station Docket No. _ 50-416 [

Location of Facility Claiborne. Mississioni Reporting Period Januarv - December 1991 f
(County, State)

!

Indicator Location with liighest Control

Type and Locations Annual Mean Locations Number

Sample Type Number a b Mean (F) c d Mean (F) Mean (F) of Non-Routine

(Units) of Analyses LLD [ Range] Location [ Range] [ Range] Results e

;-

Air Particulates GB 259 0.01 .015 (156/156) AS-7 MT .015 (52/52) .017 (102/103) 0
;

(pCi/m') [.003 .03F] (Sector A, 0.8 mi) [.007 .029] [.002 .042]
AS-8 WR .915 (52/52) 0

GS 20 (Sector E, 0.6 mi) [.003 - .038]

Cs-134 0.05 <LLD N/A N/A <LLD 0
?

Cs-137 0.06 <LLD N/A N/A <LLD 0
:

Airborne Iodine I-131 259 0.07 <LLD N/A N/A <LLD 0 |

| (pC1/m') ,

i

TLD (Inner Ring) Gamma 58 (f) 18.1 (58/58) M-18 22.4 (4/4)
f(mR/Qtr.) [12.4 - 23.8] (Sector F, 0.5 mi) [20.3 - 23.8] N/A 0

;

TLD (Outer Ring) Gamma 58 (f) 17.9 (58/58) M .55 22.9 (4/4)
(mR/Qtr.) [12.8 - 24.7] (Sector D, 5.0 mi) [21.0 - 24.7] N/A 0

!

TLD (Special Gamma 27 (f) 17.8 (27/27) M-01 21.3 (4/4) ,

Interest Areas) [14.8 - 22.2] (Sector E, 3.5 mi) [20.2 - 22.2] N/A 0

| (mR/Qtr.)

TLD (Control) Gamma 4 (f) N/A N/A N/A 18.0 (4/4) 0 ;

[17.2 - 18.4] i

(mR/Qtr.)
i

'
;

| L

t

| .
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Tablo 4-1
Page-3 of 4

ENVIRONMENTAL MONITORING PROGRAM SUMMARY
(GGNS Technical Specification Samoles)

Name of Facility Grand Gulf Nuclear Station Docket No. 50-416
Location of Facility Claiborne. Mississioni Reportirg Period Januarv - December 1991

(County, State)

*

i Indicator Location with Highest Control l
Type and Locations Annual Mean Locations Number

Sample Type Number a b Mean (F) c d Mean (F) Mean (F) of Non-Routine
(Units) of Analyses LLD [ Range] Location [ Range] [ Range] Results e

Well Water H-3 8 2000 390 (1/4) Arnold Acres 390 (1/4) <LLD 0
(pC1/1) GS 8 [N/A] (Sector J, 1.1 mi) [N/A]

Mn-54 15 <LLD N/A N/A .LLD 0
Fe-59 30 <LLD N/A N/A (LLD 0
Co-58 15 <LLD N/A N/A <LLD 0
Co-60 15 <LLD N/A N/A <LLD 0
Zn-65 30 <LLD N/A N/A <LLD 0
Zr-95 30 <LLD N/A N/A <LLD 0
Nb-95 15 <LLD N/A N/A <LLD 0
Cs-134 15 <LLD N/A N/A <LLD 0
Cs-137 18 <LLD N/A N/A <LLD 0
Ba-140 60 <LLD N/A N/A <LLD 0
La-140 15 <LLD N/A N/A <LLD 0

Milk I-131 2 1.0 N/A N/A N/A <LLD 0 ;

(pCi/1)
GS 2

Cs-134 15 N/A N/A N/A <LLD 0
Cs-137 18 N/A N/A N/A <LLD 0
Ba-140 60 N/A N/A N/A <LLD 0

*
La-140 15 N/A N/A N/A (LLD 0

Vegetation I-131 108 60 <LLD N/A N/A <LLD 0
" r

(pCi/kg wet)
GS 108

Cs-134 60 <LLD N/A N/A <LLD 0
Cs-137 80 <LLD N/A N/A <LLD 0,

,
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Table 4-1
Page 4 of 4

ENVIRONMENTAL MONITORING PROGRAM SUMMARI [
(GGNS Technical Specification Samole6 :

Name of Facility Grand Gulf Nuclear Station Docket No. 50-416
Location of Facility Claiborne. Mississicol Reporting Period Januarv - December 1991

(County, State)
i

Indicator Location with Highest Control [
'

Type and Locations Annual Mean Locations Number i
Sample Type Number a b Mean (F) c d Mean (F) Mean (F) of Non-Routine

'

(Units) of Analyses LLD [ Range] Location [ Range] [Rar;ge } Results e !

Fish GS 4
(pCi/kg wet) Mn-54 130 <LLD N/A N/A <LLD 0

'

Fe-59 260 <LLD N/A N/A <LLD 0
Co-58 130 <LLD N/A N/A <LLD 0
Co-60 130 <LLD N/A N/A <LLD 0
2n-65 260 <LLD N/A N/A <LLD 0
Cs-134 130 <LLD N/A N/A <LLD 0
Cs-137 150 <LLD N/A N/A <LLD 0

Bottom Sediments GS 2
(pCi/kg dry) Cs-134 150 <LLD N/A N/A N/A 0

Cs-137 180 70 (1/2) Hanilton Lake 70 (1/2) N/A 0 |

[N/A] (Sector N, 2 mi) [N/A}

a GB = Gross beta; I-131 = Iodine-131; H-3 = Tritium; GS = Gamms scan.
b LLD = Required lower limit of detection based on Grand Gulf Nuclear Station Technical Specification Table 4.12.1-1.,

c Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified '

locations is indicated in parentheses (F).
d Locations are specified (1) by name and (2) sector relative to reactor site.

,

e Non-rootine results are those which exceed ten times the control station value. If no control station value is
available, the result is considered non-routine if it exceeds ten times the preoperational value for the location. |

f LLD not defined in GGNS Technical Specification Table 4.12.1-1. |

,

I

d
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Table 4-2 i
,

Page 1 of 5
,

ENVIRONMENTAL MONITORING PROGRAM SUMMARY
'

(All Samoles)

j Name of Facility Grand Gulf Nuclear Station Docket No. 50-416
Location of Facility Claiborne. Mississioni Reporting Period Januarv - December 1991

I (County, State)
!

. Indicator Location with Ilighest Control
,

! Type and Locations Annual Mean Locations Number ;

Sample Type Number a b Mean (F) c d Mean (F) Mean (F) of Non-Routine j'

.
(Units) of Analyses LLD [ Range] Location [ Range] [ Range] Results e

,

i
'

.

' Mr Particulates GB 570 0.01 .015 (312/312) AS-4 GJOE .016 (52/52) .017 (255/258) 0

.

(pCi/m') I.003 .038] (Sector L, 0.9 mi) [.006 .036] [.002 .053] !

! AS-5 TC .016 (52/52) 0
,

(Sector J, 0.4 mi) [.006 - .031]
'

|

GS 44 ;

I

Cs-134 0.05 <LLD N/A N/A <LLD 0 :

I,

*

Cs-137 0.06 <LLD N/A N/A <LLD 0

Airborne Iodine I-131 570 0.07 <LLD N/A N/A <LLD 0
(pCi/m")

~

j TLD (0-2 Miles) Gamma 201 (f) 20.6 (201/201)'M-69 (Sector G, 82.0 (4/4) N/A 0

(mR/Qtr.) [10.0 - 89.2] Protected Area {68.6 - 89.2]
j Boundary)
i

TLD (2-6 Miles) Gamma 80 (f) 17.9 (80/80) M-55 (Sector D, 22.9 (4/4) N/A 0

(mR/Qtr.) .[8.6 - 24.7] 3.0 mi) [21.0 - 24.7]

TLD (> 6 Miles) Gamma 61 (f) N/A N/A N/A 18.4 (61/61) 0

; (mR/Qtr.) [13.9 - 22.9]

.
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Table 4-2
Page 2 of 5

ENVIRONMENTAL MONITORING PROGRAM SUMMARY
(All Samples)

Name of Facility Grand Gulf Nuclear Station Docket No. 50-416
Location of Facility Claiborne. Mississioni Reporting Pericd .L r- ? -v - December 1991

(County, State)

Indicator Location with Highest Control
Type and Locations Annual Mean Locations Number

Sample Type Number a b Mean (F) c d Mean (F) Mean (F) of Non-Routine
(Units) of Analyses LLD [ Range] Location [ Range] [ Range] Results e

Cistern Water GB 24 4 2.7 (2/12) McGee Cistern 2.7 (2/12) 2.8 (3/12) 0
(pC1/1) [0.8 - 4.6] (Sector A, 0.9 mi) [0.8 - 4.6] [0.9 - 4.8]

1-131 2A 1.0 (LLD N/A N/A 0.6 (1/12) 0

[N/A]
H ', 8 2000 (LLD N/A N/A <LLD 0
GS 24

Mn-54 15 <LLD N/A N/A <LLD 0
Fe-59 30 <LLD N/A N/A <LLD 0
Co-58 15 (LLD N/A N/A <LLD 0 i

Co-60 15 <LLD N/A N/A <LLD 0,

Zn-65 30 <LLD N/A N/A <LLD 0
Zr-95 | '30 (LLD N/A N/A <LLD 0

q Nb-95 15 <LLD N/A N/A <LLD 0
Cs-134 15 <LLD N/A N/A <LLD 0
Cs-137 18 <LLD N/A N/A <LLD 0
Ba-140 60 <LLD N/A N/A <LLD 0
La-140 15 <LLD N/A N/A <LLD 0

Surface Water H-3 14 2000 935 (5/10) Discharge Basin 1109 (4/4) <LLD 0
(pCi/1) [240-1340] (Sector P, 0.3 mi) [819-1340]

GS 43
Mn-54 15 <LLD N/A N/A <LLD 0
Fe-59 30 <LLD N/A N/A <LLD 0
Co-58 15 <LLD N/A N/A <LLD 0

ICo-60 15 <LLD N/A N/A <LLD 0
Zn-65 30 (LLD N/A N/A <LLD 0

'
Zr-95 30 <LLD N/A N/A <LLD 0
Nb-95 15 <LLD N/A N/A <LLD 0
Cs-134 15 <LLD N/A N/A <LLD 0

'

Cs-137' 18 <tLD N/A N/A <LLD 0
Ba-140 60 <LLD N/A N/A <LLD 0
La-140 15 <LLD N/A N/A <LLD 0

RADEVN.RPT/SEREVFLR-4-7
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Table 4-2
Page 3 of 5

ENVIRONMENTAL MONITORING PROGRAM SUMMARY
(
! (All Samoles)

Name of Facility Grand Gulf Nuclear Station Docket No. 50-416
Location of Facility Claiborne. Mississioni Reporting Period Januarv - December 1991

(County, State)

Indicator Location with Highest Control
Type and Locations Annual Mean Lccations Number

Sample Type Number a b Mean (F) c d Mean (F) Mean (F) of Non-Routine 4

|(Units) of Analyses LLD [ Range] Location [ Range] [ Range] Results e
|

Hell Water H-3 12 2000 390 (1/4) Arnold Acres 390 (1/4) 467 (2/8) 0

(pCi/1) GS 12 [N/A] (Sector J, 1.1 mii [N/A] [233-700]
Mn-54 15 <LLD N/A N/A <LLD 0

Fe-59 30 (LLD N/A N/A <LLD 0

| Co-58 15 <LLD N/A N/A <LLD 0,

Co-60 15 <LLD N/A N/A <LLD 0

Zn-65 30 <LLD N/A N/A <LLD r

Zr-95 30 <LLD N/A N/A <LLD

Nb-95 15 <LLD N/A N/A <LLD |.,

'

Cs-134 15 <LLD N/A N/A <LLD 0

Cs-137 IS <LLD N/A N/A <LLD 0

Ba-140 60 <LLD N/A N/A <LLD 0

La-140 15 <LLD N/A N/A <LLD 0

Milk I-131 2 1.0 N/A N/A N/A <LLD 0

(pCi/1)
GS 2

Cs-134 15 N/A N/A N/A <LLD 0

Cs-137 18 N/A N/A N/A <LLD 0

Ba-140 60 N/A N/A N/A <LLD 0

La-140 15 3/A N/A N/A <LLD 0

Vegetation I-131 108 60 <LLD N/A N/A <LLD 0

(pCi/kg wet)
GS 108

Cs-134 60 <LLD N/A N/A <LLD 0

Cs-137 80 <LLD N/A N/A <LLD 0

l
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Table 4-2
Page 4 of 5 *

DVIRONMENTAL MONITORING PROGRAM SUMMARY
(All Samoles)

'
Nare of Facility Grand Golf Nuclear Station Docket No. 50-416
Location of Facility Claiborne. Mississioni Reporting Period Januarv - December 1991 i

(County, State) !

.

Indicator Location with Highest Control
Type and Locations Annual Mean Locations Number

Sample Type Number a b Mean (F) c d Mean (F) Mean (F) of Non-Routine j

(Units) of Analyses LLD [ Range] Location [ Range] [ Range] Results e

i.

Fish GS 4 |
,

: (pCi/kg wet) Mn-54 130 <LLD N/A N/A <LLD 0
' Fe-59 260 <LLD N/A N/A <LLD 0 i

Co-58 130 <LLD N/A N/A <LLD 0
Co-60 130 <LLD N/A N/A <LLD 0
Zn-65 260 (LLD N/A N/A <LLD 0
Cs-134 130 <LLD N/A N/A <LLD 0
Cs-137 150 <LLD N/A N/A <LLD 0

Bottom Sediments GS 9
(pCi/kg dry)

Mn-54 (f) 1252 (3/7)) Barge Slip 1252 (3/4) <LLD 3*<

[940-1584] (Sector Q, 1.5 mi) [940-1584]
Co-58 (f) 59 (2/7) Barge Slip 59 (2/4) <LLD 0

[27-90] (Sector Q, 1.5 mi) [27-90]
Co-60 (f) 1171 (3/7) Barge Slip 1171 (3/4) <LLD 3* "

[770-1473] (Sector Q, 1.5 mi) [770-1473]
Cr-51 (f) 307 (2/7) Barge Slip 307 (2/4) 'LLD 2*

[?84-329] (Sector Q,1.5 mi) [284-329] |

Cs-134 150 <LLD N/A N/A <LLD 0 '

Cs-137 180 127 (4/7) Barge Slip 145 (3/4) 40 (2/2) 0 ;

[70-221] (Sector Q, 1.5 mi) [93-221] [34-45)
i

1'

* Concentrations exceeded ten times the control station value (LLD). Regulatory reporting requirements for nonroutine i
; results have not been established. i

i t

'

v
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Table 6-2
Page 5 of 5,

'ENVIRONMENTAL MONITORING PROGRAM SUMMARY
(All S: moles)

Name of Facility- Grand Gulf Nuclear Station Docket No. .30-416 ['

Location of Facility Claiborne. Mississioni Reporting Period Januarv - December 1991 |
(County, State) {

t

Indicator Location with liighest Control
Type and Locations Annual Mean Locations Number [Sample Type Number a b Mean (F) c d Mean (F) Mean (F) of Non-Routine !

(Units) of Analyses LLD [ Range] Location [ Range] [ Range] Results e

Meat GS 1

(pCi/kg wet)
i
!Fe-59 260 <LLD N/A N/A N/A 0

Zn-65 260 <LLD N/A N/A N/A 0
Cs-134 130 <LLD N/A N/A N/A 0.

Cs-137 150 <LLD N/A N/A N/A 0
Raw Sewage GS 2 i,

; . ( pCi/1) Mn-54 15 101 (2/2) Unit 1 Sewage Plant 101 (2/2) N/A o I

2

[43-159] (Sector A, 0.3 mi) [43-159] ;

Fe-59 30 <LLD N/A N/A N/A 0*

Co-58 15 <LLD N/A N/A N/A 0
: Co-60 15 160 (2/2) Unit 1 Sewage Plant 160 (2/2) N/A 0

[64-255] (Sector A, 0.3 mi) [64-255]
Zn-65 30 <LLD N/A N/A N/A 0
Zr-95 30 <LLD N/A N/A N/A 0 t

Nb-95 15 <LLD N/A N/A N/A 0
Cs-134 15 <LLD N/A N/A N/A 0
Cs-137 18 <LLD N/A N/A N/A 0
Ba-140 60 (LLD N/A N/A N/A 0
La-140 15 <LLD N/A N/A N/A 0

"
GB = Gross beta; I-131 = Iodine-131; H-3 = Tritium; GS = Gamma scan.

LLD = Required lower limit of detection based on Grand Gulf Nuclear Station Technical Specification Table 4.12.1-1.
Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is
indicated in parentheses (F).d
Locations are specified (1) by name and (2) sector relative to reactor site.

,

, Non-routine results are those which exceed ten times the control station value. If no control station value is
,

available, the result is considered non-routine if it exceeds ten times the precperational value for the location.
f
LLD not defined in GGNS Technical Specification Table 4.12.1-1. !

:

RADEVN.RPT/SRREVFLR-4-10
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TABLE 4-3

Page 1 of 3
,

INDICATOR & CONTROL LOCATIONS
(GGNS Technical Soecificatioli Samoles)

i

Total
Samsie Tvoe Locations No. of Samnles Total No. & Tyne of Analyses

itIR o Indicators - AS-6 RS 52 52 ca. - Gross Beta, I-131; 4-Gamma
AS-7 MT 52 52 ea. - Gross Beta, I-131; 4-Gamma.

AS-8 WR 52 52 ea. - Gross Beta, I-131; 4-Gamma

o Control - AS-1 PG 51 51 ea. - Gross Beta, I-131; A-Gamma
AS-3 61VA 52 52 ea. - Gross Beta, 1-131; 4-Gamma

ILP_s o Indicators

- Inner Ring
M-16, 18, 25, 27, 28, 30, 41, 42,
43, 44, 45, 46, 52, 53, 54, 86 58 58-Gamma

- Outer Ring
M-36, 40, 47, 48, 49, 50, 51, 55,
56, 57, 58, 59, 88, 89, 90, 91 58 58-Gamma

- Special Interest Areas
M-01, 07, 09, 10, 33, 38, 39 27 27-Gamma

o Control - M-14 4 4-Gamma

WATER Cistern

o Indicator - McGee 12 12 ea. - Gross Beta, I-131, Gamma;

4-Tritium (11-3)

o Control - Willis 12 12 ea. - Gross Beta, I-131, Gamma;
4-Tritium (H-3)

] RADEVN.RPT/SRREVFLR-4-11
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TABLE 4-3
i-

i Page 2 of 3

INDICATOR & CONTROL LOCATIONS
(GGNT Technical Soccification Samoles)

i

:

_

Total
Samnle Tvoe Locations No. of Samoles Total No. & Tyng_of Analyses

UATER-

(cont'd) Surface.'

<

i o Indicators -

Downstream Mississippi River 12 4-Tritium (H-3); 12-Gamma

Discharge Basin 12 4-Tritium (H-3); 12-Gamma,

Control - Upstream Mississippi River 12 4-Tritium (H-3); 12-Gammao

|

Groundwater

o Indicator - Arnold Acres 4 4 ca. - Tritium (H-3), Gamma j

o Control'- Port Gibson City 4 4 ea. - Tritium (H-3), Gamma

'

MILK o Indicator - None N/A N/A

o Control - Alcorn State University 2 2 ea. - I-131, Gamma |

VEGETATION o Indicatc.. -
a

i

Sector J Garden 36 36 ea. - I-131, Gamma
Sector R Garden 36 36 ea. - I-131, Gamma

o Control - Sector K
(Alcorn State University) 36 36 ea. - I-131, Gamma c

*

j

RADEVN.RPT/SRREVFLR-4-12
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TABLE 4-3

Page 3 of 3

INDICATOR & CONTROL LOCATIONS
(GGNS iechnical_ Specification Samoles)

Total

Samole Tvoe Locations _No. of Samples Tctal No. & Tvoc of Analyses j

i

FISH o Indicator - Downstream Mississippi River 2 2-Gemma

Control - Upstream Mississippi River 2 2-Gamma ,o
|

_ SEDIMENT
o Indicator - Hamilton Lake (SEDHAM) 2 2-Gamma

Control (1) - None N/A N/Ao

(1) A control location was not required by GGNS 1;chnical Specifications, but one was collected upstream of the GGNS
discharge into the Mississippi River.

RADEVN.RPT/SRREVFLR-4-13
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TABLE 4-4
.

Page 1 of 4

INDICATOR & CONTROL LC"4TIONS
(All Samoles)

.

Total
Samole Tyne Locations No. of Samoles Total No. 6 Tvoe of Analyses *

i

AIR o Indicators AS-4 GJOE 52 52 ea. - Gross Beta, I-131; 4-Gamma
~

AS-5 TC 52 52 es. - Gross Beta, I-131; 4-Gamma
AS-6 RS 52 52 ea. - Gross Beta, I-131; 4-Gamma
AS-7 MT 52 52 ea. - Gross Beta, I-131; 4-Gamma
AS-8 WR 52 52 ea. - Gross Beta, I-131; 4-Gamma |
AS-9 GGMP 52 52 ea. - Gross Beta, 1-131; 4-Gamma !

o Controls - AS-1 PG 51 51 ea. - Gross Beta, I-131; 4-Gamma i
AS-2 61N 52 5' ea. - Gross Beta, I-131; 4-Gamma
AS-3 61VA 52 ' 2 ca . - Gross Beta, I-131; 4-Gamma
AS-10 NLT 51 '' es. - Gross Beta, I-131; 4-Gamma.

AS-11 STJ 52 5. ea. - Gross Beta, I-131; 4-Gamma

TLDs o Indicators

- 0-2 hiles
M-10, 15, 16, 17, 18, 19, 20, 21,
22, 23, 25, 26, 27, 28, 29, 30,
41, 42, 43, 44, '+5, 46, 52, 53,

,

54, 61, 62, 63, 64, 65, 66, 67,'

68, 69, 70, 71, 72, 73, 74, 75,
76, 77, 78, 79, 80, 81, 82, 83,
84, 86, 92, 93, 94 201 201-Gamma

- 2-6 Miles
M-01, 07, 09, ', 36, 40, 47, 48,
49, 50, 51, 5 J6, 57, 58, 59,
85, 87, 88, 89, 90, 01 80 80-Gamma

|

|

RADEVN.RPT/SRREVFLR-4-14
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TABL4 4-4-

Page 2 of 4

I EICATOR & CONTROL LOCATIONS
(All Samoles)

Total
Sample Tvoe Locations No. of Samoles Total No. & Tvoe of Analyses

TLDs o Controls
(cont'd1

- >6 Miles :
*

M-02, 03, 04, 05, 06, 08, 11, 12,
13, 14, 33, 34, 35,-37, 38, 39 61 61-Gamma

WATER Cist e rn

o Indicator - McGee 12 12 ea. - Gross Beta, I-131, Gamma;

4-Tritium (H-3)

o Control - Willis 12 ea. - Gross Beta, I-131, Gamma;*

4-Tritium (H-3)
Surfa;g

o Indicators -

Downstream Ms. River 12 12-Gamma; 4-Tritium (H-3)
Discharge Basin 12 12-Gamma; 4-Tritium (H-3)

Outfall 007 (1) 1 1-Gamma

Outfall 010 (1) 3 3-Gamma
Barge Slip (1) 3 3-Gamma; 2-Tritium (H-3)

o Controls -

Upstream Mississippi River 12 12-Gamma; 4-Tritium (H-3)

RADEVN.RPT/SRREVFLR-4-15
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TABLE 4-4
,

Page 3 of 4,

INDICATOR & CONTROL LOCATIONS
-(All Samoles)-

i

Total
Sample Tvoe Locations _ No. of Samoles Total No. & Tyne of Analyses

WATER Groundwater
(cont'd)

o Indicator -
. . , .

Arnold Acres 4 4 ea. - Tritium (H-3), Gamma4

> o Controls -

Port Gibson City 4 4 ca. - Tritium (H-3), Gamma

Lake Bruin State Park 4 4 ea. - Tritium (H-3), Gamma

MILK o Indicator - None N/A N/A

o Control - Alcorn State University 2 2 es. - I-131, Gamma

VEGETATION o Indicators -

Sector J Garden 36 36 ea. - I-131, Gamma
Sector R Garden 36 36 ea. - I-131, Gamma

o Control - Sector K
(Alcorn State University) 36 36 ea. - I-131, Gamma .;

FISH o Indicator - Downstream Mississippi River 2 z-Gamma'

o Control - Upstream Mississippi River 2 2-Gamma

!
,

P

RADEVN.RPT/SRREVFLR-4-16
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TABLE 4-4

Page 4 of 4

INDICATOR & CONTROL LOCATIONS
(All Samoles)

| | Total
.

Sample Tvne Locations No. of Samoles Total No. 6 Tyne of Analyses

HEDIMENT o. Indicators -

.

Hamilton Lake (SEDHAM) 2 2-Gamma
Barge Slip (SEDBAR) 2 2-Gamma
Barge Slip (1) 2 2-Gamma
Basin B (1) 1- 1-Gamma

Control - Upstream Mississippi Rivero

(SEDCONT) 2 2-Gamma

MEAI o Indicator - Sector N
(Bucksnort Hunting Camp) (1) 1 1-Gamma,

o Control - None N/A N/A

| SEWbfqE o Indicator -
Unit 1 Sewage Plant

(Outfall 010) (1) 2 2-Gamma

o Control - None N/A N/A

9

(1) Special samples
,

i

b

RADEVN.RPT/SRREVFLR-4-17
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5.1- CROSSCHECK PROGRAM RESULTS

Entergy Services, Inc. (ESI) System Cheni cry, formerJy Arkansas Power &

_ Light's Technical Analysis Section, analyzed Environmental Protection Agency

(EPA) crosscheck samples for GGNS. These results are provided in Attachment 1,-

1991 Environ, mental Sampling and Analytical Report. ESI System Chemistry's
~

anal.ysis participation, shown in Figure 5-1, indicate that consistent, valid

data is reported based on ucceptable sample results that fall within the three ,

' standard deviation range.-

Teledyne Isotopes Midwest Laboratory provided thermoluminescent dosimeter

(TLD) analytical capabilities. Attachment 11 contains the most recent results
.

obtained_through Teledyne's participation in the International Intercomparison

of Environmental Dosimeters. Results were within the acceptable range of

known value.

5.2 DUPLICATE SAMPLES

Results fer duplicate samples of water, milk, fish, sediment and

vegetation media submitted by GGNS to FSI System Chemistry are included in

Attachment I. These results are in the appropriate tables and identified by

the suffix (GG) accompanying the laboratory number. Tabic 5-1 summarizes
.

results of the ESP duplicate sampling for 1991.

A graph presents results for duplicate TLDs from.1990 through 1991 in

Figure 5-2. This figure, which is based on averaging the three duplicate and

permanent TLD location reselts, shows that consistent, valid data is being
i

reported based on similarity of results.

i
!

,

RALEVN.RPT/SRREVFLR-5-1;
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Table 5-1
Page 4 of 4

DUPLICATE SAMPLING PROGRAM SUMMARY

|Indicator Indicctor Control Control
Sample Type and Locations Locations Locations Locations
Type Number a b Mean (F) c Mean (F) c Mean (F) O Mean (F)
(Units) of Analyses LLD [ Range] [ Range] [ Range] [ Range]

For Duplicates For Samples For Duplicates For Samples

Bottom Sediments GS 3
(pCi/kg dry) Mn-54 (d) 1391 (1/2) 1231 (1/2) <LLD <LLD

[N/A] [N/A]
Co-58 (d) (LLD <LLD <LLD <LLD

Co-60 (d) 2084 (1/2) 1271 (1/2) <LI O <LLD
[N/A] [N/A]

Cr-51 (d) 358 (1/2) 329 (1/2) <LLD <LLD
IN/A] [N/A]

Cs-134 150 (LLD <LLD <LLD (LLD
Cs-137 180 143 (1/2) 122 (1/2) 24 (1/1) 34 (1/1)

N/A [N/A] [N/A] [N/A]

a GB = Gross beta; I-131 = Iodine-131; H-3 = Tritium; GS = Gamma scan.
b LLD = Required lower limit of detection based on Grand Gulf Nuclear Station Technical Specification Table 4.12.1-1.
c Mean a:.d range based upon detectable measurements only. Fraction of detectable measurements at specified locations is

indicated in parentheses (F).
d LLD not defined in GGNS Technical Specification Table 4.12.1-1.
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FIGURE 5-1

'

1991 RESULTS
EPA INTERLABORATORY COMPARISON

UNACCEPTABLE" 8%
3 ANALYSES)

p/g/ /
-

7
ACCEPTABLE * 92%
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t

.
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'
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FIGURE 5-2

1990 - 1991 RESULTS
DUPLICATE TLDs

_ _ _ _ _ _ _ _ _ . _ . . _ . . _ _ _ _ _ _
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SECTION 6.0

*
1991 SAMPLING AND t.NALYTICAL RESULTS

RADEVN.RPT/SRREVFLR-6-1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ -



- ---. . . . _- .- .. . . ~ - - .- .-

6.1 J221 DATA

: Attachments I and II present data obtained by Entergy Services, Inc (ESI)

System Chemistry, formerly Arkanoas Power and Light's Tecinical Analysis

Section and Teledyne Isotopes Midwest Laboratory on samples collected from

January through December 1991.. Data was provided by ESI System Chemistry in

monthly progress reports with exception of thermoluminescent dosimeters (TLDs).

Teledyne Is ' opes provided TLD data in quarterly reports.4

1 Data presented in Attachments I and II is comparable to that'

encountered in previous years.

5.2 LOWER-LINIT OF DETECTION (LLD)

In many analyses, the LLD achieved by ESI System Chemistry sas lower than

maximum'LLD permitted by GGNS Technical Specification Table 4.12.1-1. Factors
c

such as unavoidable small sample size, background fluctuations, presence of

interfering radionuclides or other uncontrollable circumstances may cause

Technical Specifications' LLD to be unachievable, floweve r , in 1991 all

Technical Specification LLDs were achieved.

6.3 REPORTING LEVELS-

Radioactivity attributable to GGNS was found in the dischcrge basin water,F

sewage sludge and barge slip sediment. Ilowever, no reporting levels for
;

radioactivity concentration in environmental samples, as outlined in Technical

[. Specifications Table 3.12.1-2 when averaged over anyLcalendar quarter, wero
|

L- equaled or exc eeded due' to GGNS ef fluents. Que radionuclide (Chromium-51),
|

which is not listed in GGNS Technical Specifications Table 3.12.1-2, was

detected during 1991 -in the barge slip sediment. Iloweve r , the quantity

detected was not capable of causing a dose to a member of the public exceeding

calendar year limits of Technical Epacifications 3.11.1.2 of s 3 millirem total

|

RADEVN.RPT/SRREVFLR-6-1
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body and 5 10 mil'.irem any organ as'calculatedfby the following generalized-

equation found in Regulatory Guide 1.109, Appendix A:

R = (40) (C) (U) (D) (W)

where: R = Annual dose to skin or total body in mrem / year;
40 = Area-mass conversion factor given in Appendix A of Regulatory

Guide 1.109 in Kg/m2;
1991 maximum radionuclide cuncontration (329) inspC1/kg;C =

U = Maximum exposure time given in Table E-5 of Regulatory Guide
1.109 (67 hours for a teenager);

D = External dose conversion factor for standing on contaminated
1.109'(. 60'E-10~ ground given in Table E-6 of Regulatory Guide 2

for skin and .2.20 E-10 for total body)' in mrem /hr per pCi/m2,
and

W = Shore-width factor (0.1) given in Table A-2 of Regulatory
Guide 1.109.

The maximum annual dose to a teenager spending 67 hours at the barge slip

shoreline was calculated to be appreximately .000023 millirem to the skin and

.000019 millirem to the total body. Therefore, the radiological impact to

environment or public from Chromium-51 is insignificant and no Radiological

Monitoring Program Special Reports were required. ,

6.4 SAMPLING DEVIATIONS

Samples required by GGNS Technica2 Specification 3.12.1 were collected

within the scheduled period unless noted otherwise in Attachments I and II.

L Sample deviations at locations required by GGNS Technical Specifications

are discussed in Sections i * through 2.7. These sections provide more

. explanation concerning reasons why samples were missed and describes corrective
i

action where appropriate.

6.5 .RADI0 ACTIVITY NOT ATTRIBUTABLE TO GGNS
.

Radioactivity attributable to other sources has been detected twice by the

i .GGNS EST. In early 1980, the 25th Chinese nuclear test explosion was detected.

! In 1986, the radioactive plume release due to reactor. core degradation at

L Chernobyl Nuclear Power Plant was detected.

,
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6.6 SAMPLING RELOC'IIDS

Sampling locations did not change in 1991. Therefore, there was no need

to identify new locations and report circumstances of unavailability in the

Semiannual Radioactive Effluent Release Report.

6.7 QQMPARISON TO FEDERAL AND STATE PROGRAMS

Data from the GGNS ESP was compared to federal and state r..onitoring

programs as results became available. The federal monitoring program used for

comparison was the U.S. Nuclear Regulatory Commission (NRC) TLD Direct

Radiation Monitoring Network. Ine state programs are conducted by the

Mississippi State Department of Health, Divisian of Radiological Health, and

?.he Louisiana Department of Natural Resources, Nuclear Ener:9 Division.

The latest available results from the NRC TLD Network have been comparable

to those from the GGNS ESP. These results cover 33 TLD locations, 16 of which

are collocated. On the average, collocated TLDs have produced similar results.

Prior to 1991, no change in collocated TLD results has been attributed to GGNS

operation.

apdiological menitoring by Mississippi and Louisiana agencies entails

similar sampling requirements as the GGNS ESP. In many cases air samples and

TLDs are collocated, while sample media such as vegetation, water, sediment,

fish and milk are shared or split. Through 1991, all three programs have

obtained results that are within similar ranges. The only common location
l
l where radioactivity attributable to GGNS has been detected is the GGNS barge

| slip. Barge slip sediment results were above background due to GGNS effluents. +

|
|

RADEVN.RPT/SRREVFLR-6-3
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- 6.8 UNAVAILABLE RESULTS.

Analytical contractor results were received in adequate time for

inclusion. No missing results were identified during ESP personnel's review of

these results.

- 6.9 'H_ ARMFUL EFFECTS OR IRREVERSIBLE DAMAGE

No harmful effects or evidence of irreversible damage were detected by ESP

monitoring. .Therefore,-no analysis or planned course of action to alleviate '

problems was necessary.

$

f

P

!

n

J

,

RADEVN.RPT/SRREVFLR-6-4
.

t

-% . m-- , , e - , * z--e - - -



_ _ _ _ _ _ _ _ - - - - - - - - _ - - - - - - - - - - - - - - - - -

gi ATTACHMENT I

Ikd }
,

1991 ENVIRONMENTAL SAMPLING AND ANALYTICAL REPORT

,

m

=

RADEVN.RPT/SRREVFLR-I-i

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- -



. - - . , . -. . . . . . . - .. . . . - -. . . . _

~ (

,9..

. GRAND GULF
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

December.-1991

.

4

PREPARED BY:

SYSTEM CHEMISTRY
ENTERGY-SERVICES, INC.

|

}

|

f'

:
|

|
>̂ _. ._. .__ . _ , . _ _ . . . _ , _



. - _ _ _ _ _ _ _ _ _ _ _ _

GRAND GULF

ENVIRONMENTAL RADIOLOGICAL MONITORING REPORT

Table of Contents

Page

1Summary of Monitoring Results

Data Tables:

2Air Samples

Cistern Water 39

Ground Water 43

Surface Water 46

Milk 52

53Vegetation, Broadleaf

Fish 59

,ediment 61

Special Samples:

Surface Water 62

Sed 4 ment 66

68Sewage Sludge

Venison 69

EPA CCK Results 70

_ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ ____ __ -



_ _ _ _ . _ - _ _ . . _. . .. . . _ . - .-. . _ _

Summary of Monitoring Results -

As in previous samples, pl' ant-related isotopes were detected in the Barge
- Slip sediment.

The- term "GG" ending of lab number denotes a duplicate sample.
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Date: 01/21/92
Envirorinental Radiological Monitorfro Report

Table No. 1.1

$agte: Air Samples,(Beta,1 131)
Collection: Coritinuous with Weekly Exchange

Units: pCi/M"3

Location: AS-1, PG

Gross-Bets l- al
Lab Wo. Begin Date End Date

910060 01/02/91 01/08/91 0.042 +/-0.0%. < 0.029

910123 01/08/91 01/15/91 0.027 +/-0.002 < 0.013

910165 01/15/91 01/22/91 0.022 +/-0.002 < 0.014

910202 01/22/91 01/29/91 0.033 +/-0.003 < 0.013

910233 01/29/91 02/05/91 0.025 +/-0.002 < 0.017

910281 02/05/91 02/12/91 0.020 +/-0.002 < 0.015

910327 02/12/91 02/19/91 0.026 +/-0.002 < 0.020

910361 02/19/91 02/26/91 0.016 +/ 0.002 < 0.016

910428 02/26/91 03/05/91 0.016 +/-0.002 < 0.014

0.017 +/-0.002 < 0.011
910477 03/05/91 03/12/91
910502 03/12/91 03/19/91 0.023 +/-0.002 < 0.010

0.019 +/-0.002 < 0.010
910545 03/19/91 03/26/91

0.012 +/-0.002 < 0.016
910628 03/26/91 .04/02/91
910653 04/02/91 04/09/91 0.014 +/-0.002 < 0.012

910717 04/0//91 04/16/91 0.011 +/-0.002 < 0.011

910753 04/16/91 04/23/91 ( 1 ) NO SAW LE

910785 04/23/91 04/30/91 0.010 +/-0.002 < 0.011

910823 04/30/91 05/07/91 0.012 +/-0.002 < 0.013

910667 05/07/91 05/14/91 0.011 +/-0.002 < 0.016

0.005 +/-0.002 < 0.009
910907 05/14/91 05/21/91

0.010 +/-0.002 < 0.014
910930 05/21/91 05/28/91

910976 05/28/91 06/04/91 0.011 +/-0.002 < 0.016

911029 06/04/91 06/11/91 0.014 +/-0.002 < 0.022

911078 06/11/91 06f6 91 0.011 +/-0.002 < 0.014

911117 06/18/91 06/25/91 0.016 +/-0.002 < 0.009

Page 2

s = control Location * = tou Levet Arietysla (1) Unit was not re-started.
.

%
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Date: 01/21/92
Environmental Radiological Monitering Report

Tebte No. 1.1a
samle: Air $a gtes,(Beta,I-131)
Collection: Ccntinuous with Weekly Exchan0* j

iUnits: pcl/M**3 i

Location: AS-1, PG |

Cross-Beta 1-131
Lab Wo. Begin Oste End Date

911157 06/25f91 07/02/91 0.014 +/-0.002 < 0.011

911248 07/02/91 07/09/91 0.013 +/-0.002 < 0.010

911283 07/09/91 07/16/91 0.014 +/-0.002 < 0.014

911320 07/16/91 07/23/91 0.018 +/-0.003 < 0.018

0.013 +/-0.002 < 0.012
911353 07/23/91 07/30/91

911387 07/30/91 08/06/91 (2) 0.002 */-0.003 < 0.018

0.010 +/ 0.002 < 0.010
911428 08/06/91 08/13/91

0.020 +/-0.002 < 0.010
911463 08/13/91 08/20/91

0.020 +/-0.002 < 0.012
911504 08/20/91 08/27/97

3.007 +/-0.002 < 0.015
911534 08/27/91 09/03/91

0.013 +/-0.002 < 0.016
911590 09/03/91 09/10/98

0.008 +/-0.002 < 0.009
911624 09/10/91 09/17/91

0.0?1 +/-0.002 < 0.012( 911661 09/17/91 09/24/91

i, 0.014 +/-0.002 < 0.017
911691 09/24/91 10/01/91
911747 10/01/91 10/08/91 0.017 +/-0.002 < 0.016

911793 10/08/91 10/15/91 0.030 +/ 0.002 < 0.024

0.032 +/-0.003 < 0.023
911885 10/15/91 10/22/91
911903 10/22/?1 1D/29/91 0.012 +/-0.002 < 0.014

0.030 +/-0.003 < 0.016
911 % 5 10/29/91 11/05/91

0.031 +/-0.003 < 0.024
912006 11/05/91 11/12/91

0.035 +/-0.003 < 0.010
912046 11/12/91 11/19/91

0.018 +/-0.V02 < 0.023
912075 11/19/91 11/26/91

0.014 +/-0.002 < J.013
912102 11/26/91 12/03/91

0.018 +/-0.002 < 0.019
912161 12/03/91 12/10/91

0.015 .-0.002 < 0.016
912195 12/10/91 12/17/91

8 = Control Location * = Low Level Analysis (2) B10Wn fuse at 122.S hours run time.
p,g, 3
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Date: 01/21/.2
Table No.: 1.1b Envircrrental Rediological Monitorirq Rn . '

Sanple: Air sagtes,(Beta,I-131)
Co;tection: continuous with Veekly Exchange

Units: pCi/M"3

Location: AS 1, PG
1
'

tab No. Begin Date End Date Cross-Bete 1-131

412223 12/17/91 12/23/91 0.019 +/-0.003 < 0.016

920004 12/23/91 12/31/91 0.025 +/-0.003 < c.026

l

|

i

Page 4
# = Control Location * = Low Level Analysis
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Table No.: 1.2b
Environmentet Radiological Monitoring ReportSuplet Air Sanples,(Beta,I-131) Date: 01/21/92

Collection: Continuous with Weekly Exchange
Units: pCi/M**3

i Location: AS-2, 61N

l
.

Lab Wo. Begin Date End Date Gross-Beta 1-131

912224 12/17/91 12/23/91 0.019 +/-0.003 < 0.016
920005 12/23/91 12/31/91 0.026 +/-0.003 < 0.026

r

4

.

>

g = Control Location * = Low Level Anstysis
Page 7
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, Table to.: 1.3b.

Erwi mtet Radictosicat Monitoring neport1- sarple: Air samples,(Bets,8-131) Date: 01/21/92
Collection: Continuous with Weekly Exchange
Units: pct /M**3

Location: AS-3, alvA
i
!

Lab No. . Begin Date End Date '
i Gross-Beta I-131
!

912225 12/17/91 12/23/V1 0.018 +/-1003 < 0.016920006 12/23/91 12/31/91 0.024 +/-0.003 < 0.026|

!

|

!

!

!

!

# = Control Location * * Low Level Analysis
Pege 10
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_ _ _ _ _ _ _ _ _ _ _ _ _ __ . _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - . - _ --

Tc6te No.: 1.5b triviranrwntst mediological Monitoring seport Date: 01/21/92Smyle: Air Sargtes,(Bets,I 131) ,

Collection: Contiruous with Weekly Exchange
Units: pCi/M**3

Location: AS-5, TC

i

Lab Wo. Begin Date End Date Gross-Beta 1-131

912227 12/17/91 12/23/91- 0.023 +/-0.003 < 0.016
920008 12/23/91 12/31/91 0.025 +/-0.0G < 0.026

|

i
!

!

i

I

i

i

!

i

!

# = Control Location * = tw Levet Analysis
Page 16
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Table 20.: 1.8b Erwironmmtal Radiological Monitoring Repc<t Date: 01/21/92Sarple: Air sagtes,(Beta,1-131)
Collection: Cmtinuous with Weekly Exchange
Units pCi/M**3

4

Lo:stion: AS-8, WR
i

Lab Wo. Begin Date End Date Gress-Beta 1-131

912230 12/17/91 12/23/91 0.014 +/-0.003 < 0.016'

920011 12/23/91 12/31/91 0.026 */-0.003 < 0.026

,

|

4

5

1

)

i

i

1

# = Control Location * = Low Level Analysis'

Page 25
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Table No.: 1.9 Envirorsmentat Radiological monitoring neport Date: 01/21/92
Sample: Air Sanples,(Bete,I-131)
Cottection: Continuous with weekly Exchange
Units: pct /n**3

Location: AS-9, 009

Lab No. Begi.Date End Cate Gruss-Beta 1-131

910068 01/02/91 01/08/91 0.038 +/-0.003 = 0.029
910131 01/08/91 01/15/91 0.024 +/-0.002 < 0.013
910173 01/15/91 01/22/91 0.016 +/-0.002 < 0.014
9'0210 01/22/91 01/29/91 0.028 +/-0.003 < 0.013

910241 01/29/91 02/05/91 0.018 +/-0.002 < 0.017
910289 02/05/91 02/12/91 0.018 +/-0.002 < 0.015
910335 02/12/91 02/19/91 (l) 0.038 +/-o 004 < 0.020
91C369 02/19/91 02/26/91 O E ' +/ 0.002 < 0.016

910436 02/26/91 03/05/91 0.015 +/-0.002 < 0.014
910485 03/05/91 03/12/91 0.017 +/-0.002 < 0.011
910510 03/12/91 03/19 91 0.e17 +/-0.002 < 0.010 |f

910553 03/19/91 03/26/91 0.014 +/-0.002 < 0.010
I

910636 03/26/91 04/02/91 0.011 +/-0.002 < C.016
910691 04/02/91 04/09/91 0.014 +/-0.002 < 0.012
910725 04/09/91 04/1o/91 0.012 +/-0.002 < 0.011

4

910761 04/16/91 04/23/91 0.006 +/-0.002 < 0.011
910793 04/23/91 04/30/91 0.608 +/-0.002 < 0.011 [

910831 04/30/91 05/07/91 0.011 +/-0.002 < 0.013
. 910875 05/07/91 05/14/91 0.011 +/-0.002 < 0.016'

910915 05/14/91 05/21/91 0.008 +/-0.002 < 0.009
910938 05/21/91 05/c8/91 0.007 +/-0.002 < 0.014 |

910984 05/25/91 06/04/91 0.011 +/-0.002 < 0.016
911037 06/04/91 06/11/91 0.010 +/-0.002 < 0.022
911086 06/11/91 06/18/91 0.010 +/-0.002 < 0.014
911125 06/18/91 06/25/91 0.011 +/-0.002 < 0.009

s = controt Location + = Low Levet Analyst. (1) No f1ow at eo1leetion. F.ee 26
,
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Table to.' 1.9b
Envircrwentet Radiologicst Monitoring Report

Sarple: Air Sa 9|es,(Bets,I-131) Date: 01/21/92
>

Cottection: Continuous with Weekly Exchange
(Asits: pCi/M**3

Location: AS-9, GCMP

Lab Wo. Begin Date End Date Cross-Beta 1-131

912231 12/17/91 12/23/91 0.015 +/-0.003 < 0.016
920012 12/23/91 12/31/91 0.020 +/-0.002 < 0.026

,

I

,

>

{

! i

!

i

i

r

!

|

|

|
|
|

|
j # = Control Locattort * = Low Level Analysis '

p.9, 23
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Iabte No.: 1.10b Environmmta| RadiofogIcat Monitoring Report Date: 01/21/92Sanple: Air sarples (Seta,I-131)
Collection: Continuous with Weekly Exchange

. Units: pCi/M**3

Locat ion: AS-10, NL'

Lab No. Begin Date Etd Date Gross-Beta 1-131
|

912232 12/17/91 12/23/91 0.G17 +/-0.003 < 0.016
920029 12/23/91 12/31/91 0.024 +/-0.003 < 0.027

,

|

,

d

# = control location * = Low Level Analysis
p.g, 3g
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Table No.: 1.11b Environmentet Radiological Monitoring Report cate: 01/21/92Samle: Air samtes,(Beta,1-131)
Collectiora Continuous with Weekly Exchange
Units: pCi/M**3

Location: AS-11, STJ

.

Lab No. Begin Cate End Date Cross-seta 1 131

912233 12/17/91 12/23/91 0.019 +/-0.003 4 0.016
920030 12/23/91 12/31/91 0.011 +/-0.002 < 0.027

|

;

i

0 = Control Location * * Low Levet Analysis
P89e 34
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Table No.: 1.12
Envircnmmtal Radiological Monitoring Report

Sanple: Air Sanples,(Camme) Dete: 01/21/92
Cottection: Cuarterly Composite of Weekly Sanples
Units: pCl/M**3

Location Lab No. Begin Date End Date Cs-134 Cs-137

AS-1, PG 910558 01/02/91 03/26/91 < 0.0003 < 0.0007

AS-2, 61N 910589 01/02/91 03/26/91 < l. < 0.0007

AS-3, 61VA 910590 01/02/91 03/26/91 < 0.0016 < 0.0013

AS-4, GJOE 910591 01/02/91 03/26/91 < Q.0008 < 0.0007

AS-5, TC 910592 01/02/91 03/26/91 < 0.0015 < 0.0012

AS-6, RS 910593 01/02/91 03/26/91 < 0.00t5 < 0.0012||

iAS-7, MT 910594 01/u2/91 03/26/91 < 0.0010 < 0.0003

AS-8. Wt 910595 01/02/91 03/26/91 < 0.0003 < 0.0007

AS-9, GGMP 910596 01/02/91 C3/26/91 < 0.0012 < 0.0008

AS-10, NLT 910577 12/31/90 03/25/91 < C.0011 < 0.0009

AS-11, STJ 910598 01/02/91 03/26/91 < 0.0013 < 0.0011.
.

,

'

.

.

I

8 = Controt Location * = Low Levet Analysis
Pete 35
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P

S

Vable On.: 1.13 Environnest.at Radiological mitoring Report c t i* : Ot/ Mr72 *

Sarple: Air Saeptes (Gama)
Collection: Cur.rterly twposite of Weekly Sanples
Units: pCifM**3

Location Lab ho. Begin Date Erd Daie Cs-134 *7

AS-1, PG 911203 03/26/91 07/02/91 310'

AS-2, 6)d 911204 0N76."'1 07/02/91 J.0007'*
.

AS-3, 61vA 911205 03/2,"/91 07/02/91 < 0.0013 < 0.0011 >

A5-4, GJOE 911206 03/26/71 07/02/91 < 0.0009 < 0.000',

AS-5, TC 911207 03/2..*5 07/02/91 < 0.0011 < 0.0009

AS-6. R$ 911208- 03/2o/'t 17/02/91 < 0.0013 < 0.0012

AS-7, MT 911209 03/26/91 07/02/91 < 0.3007 < 0.0008

AS-8. WR 911210 03/26/91 07/02/91 < 0.0011 < 0.0008

AS-9, CGMP 911211 03/26/91 07/02/91 < 0.0014 < 0.0012

lAS-10, NLT 911212 03/2S/91 07/01/9; < 0.0013 < 0.0012

AS-11, STJ 911213 03/26/91 07/01/91 < 0.0012 < 0.0011

i

'

:

i

# = Control Locailon * = Low Level Analysis Page 36
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Table to.: 1.15 Erwirornnentet Radiologleal Monitoring Report Date: 01/21/92Se pte: Air Samples,(Ganias)

Cottection: Quarterly Conposite of Weekly Samples
tritt: pCl/h**3

Locatico Lab Wo. Begir f ate End Date ts-134 Cs-137

AS 1, PG 920144 10/01/91 12/31/91 < 0.0010 < 0.c009

AS-2, 61N 920145- 10/01/91 12/31/91 < 0.0012 < 0.0010 ''

AS-3, 61VA 920146 10/01/91 12/31/91 < 0.0016 < 0.0015

AS-4, GJOE 920147 10/01/91 12/31/91 < 0.0011 < 0.001J

.AS-5, TC 920143 10/01/91 12/31/91 < 0.0013 < 0.0010

AS-6, RS 920 M9 10/01/91. 12/31/91 < 0.0018 < 0.0015

AS-7, MT 920150 10/01/91 12/31/91 < 0.0010 < 0.0010

AS-8, WR . 920151 10/01/91 12/31/91 < 0.0013 < 0.0011

AS-9, CCMP 920152 10/01/91 12/31/91 < 0.0011 < 0.0009

AS-10, JLT 920153 09/30/91 12/31/91 < 0.0012 < 0.0010

AS-11, STJ 920154 09/30/91 12/31/91 < 0.0012 < 0.0001

Jk !

t

8 = Control Location * * Low Level Analysia
FeSe 30
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Table No.g 2.1
iEnvironomtel Radiological Monitoring Report

Sample: tistern Water,(Beta,1-131,Canma) Date: 01/23/92
Collection: Monthly
Unitsi pci/L

Location: WILLis CISTER34

Collection
Lab. No. Date Beta 1-131* Mn-54 . Co-58 Fe-59 Co-60 2n-65 kb-95 Zr-95 Cs-134 Cs-137 sa-140 La-140
910072 01/07/91 < 2.2 < 0.3 < 3 < 3 < 4 < 3 < 6 < 3 < 6 < 3 < 3 < 10 < 4

~910270 02/08/91 4.8+/-1.7 < 0.4 < 3 < 3 < 4 < 3 < 6 < 3 < 6 < 3 < 3 < 10 < 4
910475 03/11/91 < 3.2 0.6 +/-0.3<' 2 < 2 < 2 < 2 < 4 < 2 < 4 < 2 < 2 < .7 < 3
910695 04/12/9? < 3.4 < 0.3 < 2 <2 < 4 < 2 < 6 < 2 < 9 < 2 < 2 < ? < 9

-

910865 05/12/91 < 3.4 < 0.3 < 2 < 2 < 3 < 2 < t. <-2 < 5 <2 < 2 < 9 < 3
911041 06/11/91 < 3.2 < 0.3 < 2 < 2 < 3 < 2 < 4 < 2 < 4 < 3 < 2 < 9 < 2911043 cG 06/11/91 < 3.0 < 0.2 < 3 < 3 < 4 < 3 < 7 < 4 < 8 < 4 < 4 < 14 < 4

911266 07/11/91 < 2.9 < 0.4 < 2 < 2 < 2 < 2 < 3 < 2 < 3 < 2 < 2 < 7 < 4
911435 08/13/91 < 3 < 0.3 < 2 < 2 < 3 < 2 < 4 < 2 < 4 < 2 <^2 < 8 < 2
911599 09/12/91 < 3.4 < 0.2 < 2 < 2 < 3 < 2 < 4 < 2 < 4 < 2 < 2 < 7 < 2
911820 10/14/91 2.6+/-0.9 < 0.4 < 2 < 2 < 2 < 2 < 4 * 2 < 4 < 2 < 2 < 9 < 4
912025 11/13/91 0.9 +/-0.8 < 0.3 < 2 < 2 < 2 < 6 < 4 < 2 < 4 < 2 < 2 < 8 < 3
912176 12/13/91 < 1.5 < 0.9 < 3 < 2 < 4 < 3 < 6 < 3 < 5 < 3 < 2 < 11 < 3

.

912178GG 12/13/91 < 1.$ 0.9 +/-0.8< 2 < 2 < 3 < 2 < 5 < 3 < 5 < 3 < 2 < 11 < 3

.

# = Controt Location * = Low Level Analysis
Page 39
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Tcble 8:o.: 2.2 Envirornnentet Radiological Monitoring 'eport Date: 01/21/92Sanple: Cistern Water, (N-3)
Collection: Quarterly cmposite.
Units: pCi/L

Location: WILLIS CISTERN

Begin End
Lab, No, Date Date N-3

910512 01/07/91 03/11/91 < 350

911050 04/12/91 06/11/91 < 490
911051 GG 04/12/91 06/11/91 < 490

911601 07/11/91 ' 09/12/91 < 350

912192 10/14/91 12/13/91 < 360
912193GG 10/14/91 12/13/91 < 360

,

s

t

i

,

!
,

# = Control Locetion * = Low Level Armlysis
Page 40
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.Tabte No.: ~2.3 Environmental Radiological Monitoring 1eport *<te' 01/21/92
Samle: Cistern water,(Beta,1-131,Came)
Collection: Monthly

;

Units:' pCi/L [

,

Locatkm: MCCEE CISTERh

Cottection
Lab. No. Date sete ,I-131* pn-54 co-SS Fe-59 co-60 Zn-65 Nt>-95 2r-95 Cs-134 Cs-137 Be-140 La-1407

910073- 01/07/91' < 2.3 < 0.3 < 2 < 2 < 3 < 2 < 4 < 3 < 6 < 2 < 2 < 12 < 3

910271 02/08/91 4.6+/-1.6 < 0.4 < 2 < 2 < 3 < 2 < 4 < 2 < 4 < 2 < 2 < 9 < %

910476 C3/11/91 < 3.2 < 0.3 < 2 < 2 < 2 < 2 < 3 < 2 < 4 < 2 < 2 < 9 < 3

910696 04/12/91 < 3.3 < 0.3 < 2 < 2 < 3 = 2 < 5 < 2 < 11 < 3 < 2
. -

< 9 < 11
,

910866 05/12/91 < 3.3 < 0.3 < 2 < ? < 3 < 2 < 5 < 2 < 5 < 3 < 2 < 9 < 3

911042 06/11/91 < 2.9 < 0.3 < 2 < 2 < 4 < 2 < 6 < 2 < 4 < 2 < 2 7 < 2<

911044 GG 06/11/91 < 2.9 < 0.3 < 2 < 2 < 2 < 2 < 4 < 2 < 4 < 2 < 2 < 7 < 2

911267 07/11/91 < 2.9 < 0.4 < 2 < 2 < 3 < 2 < 5 < 2 < 5 < 3 < 2 < 9 < 3

911431 03/13/91 < 3 < 0.3 < 2 < 1 < 2 < 2 < 3 < 2 < 3 < 2 < 2 < 6 < 2

911600 09/12/91 < 3.5 < 0.2 < 2 < 2 < 2 < 2 < 3 < 2 < 3 < 2 < 2 < 6 < 3

911821 10/14/91 < 1.3 < 0.3 < 2 < 2 < 3 < 2 < 5 < < 5 < 3 < 2 < 12 < 3

912026 11/13/91 0.8 +/-0.8 < 0.3 < 2 < 2 < 3 < 2 < 5 < 3 < 5 < 3 < 2 < 10 < 43

912177 12/13/91 < 1.5 < 1 < 3 < 3 < 4 < 3 < 6 < 3 < 7 < 3 < 3 < 14 < 5
912179GG 12/13/91 < 1.5 < 0.9 < '2 < 2 < 3 < 2 < 5 < 2 < 4 < 2 < 2 < 8 < 3

,

# = Control Location- * = Low Level Analysis Page 41
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. Table 100.: 2.4
Enviremental Radiologits. Monitor:rg Report. Samples Cistern kater, (H-3) Date: 01/21/92

Collection: Quarterly conposite.
Units: pCf/L

Location: MCGEE CISTER1e

Begin' End

Lab. No. Date Date N-3

910513 01/07/91 03/11/91 < 350

911052 04/12/91 06/1',v, < 490
911053 CG 04/12/91 14 /1" 11 < 490

911602 07/11/91 09/12/91 < 350

912190 10/ 9 /91 12/13/91 < 360 '

912191GG 10,it/?1 12/13/91 < 360

# = Control Location * * Low Level Analysis
Page 42
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Tebte Co : 3,1
Envircrvnental Radiological Moeite 'eig Report4

Sappte: Ground Water,(H-3,Ganna) Date: 01/21/92
i Collection: Quarterly-
* - Units: pCi/L

Location: PGWELL P. Gibson

Collection
Lab. No. Date H-3 m-54 co-58 Fe-59 Co-60 2n-65 Zr-9$ Wb-95 'I-131 Cs-134 Cs-137 en-140 ta-140

,

1

910037 01/02/91 < 350 < 4 <-4 < 6 < 3 < 8 < 9 < 4 < 8 < 5 < 4 < 19 < 7
'

910637 04/01/91 < 280 < 1 < 2 < 2 < 2 < 3 < 3 <2 < 2 < 2 < 2 < 6 < 11 i

911214 07/01/91 < 490 < 2 < 2 < 3 < 2 < 5 < 5 < 2 < 4 < 3 ' < 2 < 11 < 4

911717 09/30/91 < 350 < Z < 2 < 3 < 2 < 5 < 5 < 2 < 4 < 2 < 2 < 11 < 3911720CG 09/30/91 < 350 < 4 < 4 < 6 < 4 < 10 < 10 < 5 < 9 < 5 < 4 < 25 < 6
.

4

i

t

,

# = Coritrol Locatico * = Low Level Analysis
Page 43
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Table No.t 3.2. Environmental RWlological Monitoring newt Date: 01/21/92'Sanple: Ground Weter (M-3,Carma)
Cottection: Quarterly
Units: pCi/L

Locatfor: AAWELL. Arnold Acr

Collection
>Lab. No. Date N-3 Mn-54 Co-58 Fe-59 Co-60 2n-6S 2r-95 Nb-95 t-131 Cs-134 Ca-137 Be-140 La-140

910033 01/02/91 390 +/-210 < 3 < 3 < 4 < 3 < 6 < 6 < 3 < 4 < 3 < 2 < 11 < 4

910638 04/01/91 < 300 < 2 < 2 < 3 < 2 < 4 < & < 2 < 3 < 2 < 2 < 8 < 3
i

911215 07/01/91 < 490 < 2 < 2 < 2 < 2 < 4 < 4 < 2 < 3 < 2 < 2 < 9 < 3

911718 09/30/91 < 350 < 2 < 2 < 2 < 2 < 4 < 3 < 2 < 3 = 2 < 2 < 8 < 3911721CG- 09/30/91 < 350 < 3 < 3 < 4 < 4 < 6 < 6 < 3 < 6 < 3 < 3 < 15 < 8

L

t

# = Control Location * = Low Level Analysis
Page 44
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Tabic 2o.: 3.3 -
Enviromental Rzdiologicci f;cnitoring Report- 5anpte: Gron.zid Wster,(H-3,Ganes) Date: 01/21/92

Collection:' Quarterly
Units pCi/L

Location: Lake Bruin Welt
Cottec61on

t ab. No. Date H-3 Mn- 54 Co-58 Fe-59 Co-60 'Zn-65 Zr-95 Mb-95 I-131 Cs-134 Cs-137 Ba-140 La-140 '

910039 01/02/91 ' 700 +/-21' - 2 < 2 < 2 < 2 < 3 < 3 < 2 < 3 < 2 < 2 < 7 < 2
910439 04/01/91 '233 +/-180 < 3 < 3 < 4 < 4 < 7 <-a < 4 <

,

'4 < 4 < 3 < 15 < 5
911216 07/01/91 < 490 < 4 < 4 '< 6 < 4 < 9 < 10 < 4 < 9 < $ < 4 < 23 < 6
91171, CN30/91 < 350 < 2 < 2 < 2 < 2 < '3 < 3 < 2 < 3 < 2 < 2 < 9 < 4911722GG 09/30/91 < 350 < 4 < 4 < 5 < 5 < 8 < 9 < 4. < 9 < 4 < 4 < 20 < 7

f

,

b

!

; # = cont:ot Location * = Low Level Analysis
! Pace 45
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Table No.: 4.1 Erwirorwental Radiological Maltoring eenort
Sanple: Surface kner, Grab (Gama) Date: 01/21/92
Collectlon: . Mon? A t y.
Units: pCi/L

Location: MISS. RIVER UP

Cottection
Lab. No. Date Mn-54 Fe 59 Co-58 Co-60 2n-65 2r-95 Nb-95 I-131 Cs-134 Cs-137 Be 140 La 140

910040 01/02/9' < 2 <3 < 1 < 2 < 5 < 5 < 2 < 5 < 3 < 2 < 13 < 4

910261 02/05/91' < 4 < 5 < 4 < 4 < 9 : 9 < 4 < 6 < 4 < 4 < 16 < 6

910446 03/05/91 < 2 < 3 < 2 < 2 < 6 < 4 < 2 < 3 < 2 < 2 < 8 < 3

910651 04/02/91 < 3 < % < 3 < 3 < 6 < 7 < 4 < 6 < 4 < 3 < 16 < 6

910810 05/02/91 < 2 < 3 < 2 < 2 < 4 < $ < 2 < 4 < 2 < 2 < 11 < 4

919989 06/04/91 < 2 < 2 < 2 < 2 < 4 < 4 < 2 < ? < 2 < 2 < 7
,

< 2910900 CG 06/04/91 < 3 < 4 < 3 < 4 < 8 < 8 < 4 < 5 < 4 < 4 < eo < 4

911217 07/02/91 < Z < 2 < 2 < Z < 4 < 2 < 2 < 3 < 2 < 2 < 8 < 9 t

911396 08/06/91 < 2 < 3 < 2 < 2 < 4 < 4 < 2 < 3 < 2 < 2 < 8 < 3

911548 09/03/91 < 3 < 4 < 3 < 3 < 7 < 8 < 3 < 5 < 4 < 3 < 14 < 4

911713 S 10/01/91 < 4 < 4 < 4 < 4 < 9. < 9 < 4 < 7 < 4 < 4 < 20 < 5

911994 11/05/91 < 2 < 3 < 2 < Z < 5 < 5 < 2
,

< 4 < 2 < 2 < 12 < 4

912113 12/03/91 < 2 < 3 < 2 < 2 < 4 < 4 < 2 < 3 < 2 < 2 < 8 < 3912115GG 12/03/91 < 1 < 2 < t < 2 < 5 < 3 < 2 < 2 < 2 < 1 < 6 < 3

# = Control Loc'. tion * * Low Level Analysis
Page 46
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fable to.: 4.2 Environmental Radiological Monitoring Report Date: 01/21/92Eseple: Surface Water,(M-3)
Collection: Quarterly Composite
Units: pCi/L

Location: MISS. RIVER tP

Begin End

Lab. ho. Date Date H-3
*

910447 01/02/91 03/05/91 < 350

91045n cG 01/02/91 03/U5/91 < 350

910985 04/02/91 06/04/91 < 490
910987 GG 04/02/91 06/04/91 < 490

911550 07/02/91 09/03/91 < 350
911551GG 07/02/91 09/03/91 < 350

912117 10/01/91 12/03/01 < 360
912119CC- 10/01/91 12/03/91 < 360

# = Control tr*.ation * = Low Level Analysis
Post 47
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Table 00.: 4.3
Envitorrnental Radiological Monitoring Report

Sanpi : Surface water, Grab (Cama) Date: 01/21/92e

Collection: Monthly.
Units: pCi/L

Location: MISS. RIVER 00W

Collection
Lab. No. 6te Mn-54 Fe-59 Co-58 co-60 2n-65 2r-95 Nb-95 I-131 Cs-134 Cs-137 Ba-140 La-140

910041 01/02/91 < 4 < 5 < 4 < 4 < 8 < 9 < 4 < 8 < 4 < 4 < 20 < 7

910262 02/05/91 2 < 3 < 2 < 2 < 5 < 4 < 2 < 4 < 2 < 2 < 10 < 3
=

910448 03/05/91 < 2 < 2 < 2 < 2 < 3 < 3 < 2 < 3 < 2 < 2 < 7 < 2

910652 04/02/91 < 2 < 3 < 3 < 3 < 5 = 5 < 3 < 4 < 3 < 2 4 12 < 10

910811 05/02/91 < 2 3 < 2 < 2 < 4 < 5 < 3 4 < 2 < 2 < 10 < 3
s,

910991 06/04/91 < 2 < 3 < 2 < 5 < 4 < 3 < 2 < 2 < 2 < 2 < 6 < 2910992 cG 06/04/91 < 4 < 6 < 4 < 5 < 9 < 9 < 4 < 7 < 5 < 4 < 20 < 5

911218 0//02/91 < 2 < 3 < 2 < 2 < 5 < 5 < 2 < 4 < 2 < 2 < 11 < 3

911397 08/06/91 < 2 * ' < 2 < 2 < 3 < 3 < 2 < 2 < 2 < 2 < 6 < 2

911549 09/03/91 < 2 < 2 < 2 < 2 < 4 < 4 < 2 < 3 < 2 < 2 < S < 2

711714 10/01/91 < 2 < 3 < ? < 2 < 4 < 5 < 2 < 4 < 2 < 2 < 11 < 3
,

91*995 11/05/91 < 2 < 2 < 2 < 2 < 4 < 4 < 2 < 3 < 2 < 2 < 9 < 3

912114 12/03/91 < 3 < 4 * 3 < 3 < 7 < 8 < 3 < 5 < 4 < 4 < 15 < 4912116CG 12/03/91 < 2 < 3 < 2 < 2 < 5 < 5 < 3 < 4 < 3 < 2 < 10 < 3

!

# = control Location * = Low Level Analysia
Page 43
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Table No.: 4.4
Environmental Radiological Monitoring Report

Seept e: Surtece Water,(H-2) cate: 01/21/92
Collectlon: Quarterty Cocpotite'
t# tits: pCi/L

Location: MISS. EIVER DCNN

Beg!n End

Lab. No. Date Dete N-3
,

910449 01/02/91 03/05/91 240 +/-210
910451 Cr. 01/02/91 03/05/91 290 +/-213

910986 04/02/01 06/04/91 < 490
910985 GG 04/02/91 06/04/91 < 490

911552 07/02/91 09/03/91 < 350
911553GG 07/02/91 09/03/91 < 350

912118 10/01/91 12/03/91 < 360

912120GG 10/01/91 12/03/91 < 360

F

|

,

4

# = Control Location * * Low Level Analysis
Page 49



Tebte No.: 4.5 Environmental Radiological Monitoring Report Date: 01/21/92Sanple: Surf ace Water,(Camne)
Collection: Ponthly Conposite
Units: pCi/L

Locati on: DISCHARGE B.iSIN

Begir. End

Lab. No. Date Date nn-54 co-58 Fe-59 C&-60 Zn 65 ho-95 Zr-95 1-131 cs-134 cs-137 Ba-140 La-140

910259 12/31/90 01/31/91 < 3 < 3 < 4 < 3 < 6 < 3 < 6 < 7 < 3 < 3- < 14 < 5

9iO397 01/31/91 02/28/91 < 3 < ! < 3 < 3 < 5 < 3 * 5 < 4 < 3 < 2 < 9 < 3

910640 02/28/91 04/01/91 < 2 < 2 < 2 < 3 < 5 < 2 < 5 < 4 < 3 < 2 < 12 < 4

910797 04/01/91 05/01/91 < 3 3 < 4 < 4 < 7 < 4 < 8 < 6 < 4 < 3 < 17 < 5
-

910?$5 05/01/91 05/31/91 < 2 < 2 < 3 < 2 < 5 < 2 < 5 < 3 < 2 < 2 < 10 < 3

911150 05/31/91 06/28/91 < 2 < 2 < 3 < 2 < 4 < Z < 4 < 3 < 2 < 2 < 9 < 3
911151 CG 05/31/91 06/28/91 < 2 < 2 < 2 < 2 < 3 < 2 < 3 < 3 < Z < 2 < 7 < 5

911371 06/28/91 07/31/91 < 2 < 2 < 2 < 2 < 4 < 2 < 3 < 2 2 < 2 < 7 < 3<

911547 07/31/91 08/30/91 < 1 < 2 < 2 < 2 < 3 < ? < 3 < 3 < 2 < 2 < 7 < 4
L

911715 08/30/91 09/30/91 < 2 < 3 < 3 < 2 < 5 < 3 < 5 < 6 < 3 < 3 < 13 < 5

911948 09/30/91 10/30/91 < 2 < 2 < 3 < 2 < 4 < 2 < 4 < 3 < 2 < 2 < 8 < 3

912121 10/30/91 12/03/91 < 2 < 3 < 4 < 3 < 5 < 3 < 6 < 4 < 3 < 2 < 12 < a
920027 12/03/91 12/31/91 < 2 < 2 < 8 < 3 < 5 < 3 < 5 < 4 < 3 < 2 < 13 < 4
9200230C 12/03/91 12/31/91 < 3 < 3 < 4 < 4 < 6 < 4 < 7 < 6 < 4 < 3 < 16 < 4

# = Control Location * = Low Levet Analysis
Page 50
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Table No.: 4.6
Envirornental Radiological Monitoring Report

Date: 01/21/92Sanple: Surf ace Water,(N-3)
Collection: Quarterly conposite

,
Units: pCI/L

Location: DISCHARGE BASIN >

Begin End

Lab. Wo. Date Cate M-3

-910641 12/31/90 04/01/91 1340 +/-190

91*152 04/01/91 06/28/91 1242+/- 310
911153 GG 04/01/91 06/28/91 1283 +/- 310

911716 06/28/91 0o/30/91 1035 +/-21"

920158 Gi/30/91 12/55(91. 819 +/-230
920159Ct.' 09/30/91 12/31/91 757 +/-230

I

+

h

# = control Location * = Low Level Analysis ,

Page $1
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Tchte no.: 5.1
Environmental Radiologfcal Monitoring Report

$mple: Milk ti-131*,camme) Date: 01/21/92t

Collection: Semiennually
Units: pCf/L

Location: ALCORN : TATE

Lab No. Collectlor. Date 1 131* Cs-134' C3-137 Ba*140 La-140

910941 05/29/91 < 0.3 < 3 < 2 < 8 < 21,

912146 12/09/91 < 0.3 < 3 < 2 < 8 < 3917147CG 12/09/91 < 0.3 < 3 < 3 < 10 < 3

# = Control Location * = Low Level Analysis
i

Pege 52*
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fable No.: 6.1 Envircrvnentet Radiological M.viitoring Report Date: 01/21/92Sanple: Vegetation: Broadteaf,(I-131,Cawa)
Collection: Monthly when available.
Units: pCI/Kg

Location: SECTOR K, .17 KM

Lab No. Coltectico Date Sanple type I-131 Cs-134 Cs-137
i

910018 01/02/91 -BROCOLLI < 22 < 15 < 13
n10019 01/02/91 TURNIP CREENS < 21 < 14 < 13
910020 01/02/91 CABBAGE < 20 < 15 < 14'

t910216 02/04/91 KALE < 18 < 16 < 15.

910217 '02/04/91 CABBACE < 17 < 16 < 12 '

910213 02/04/91 COLLARDS < 18 < 17 < 13
,

910406 03/04/91 KALE < 19 < 17 < 13
910407 03/04/91 SWISS CHARD < 18 < 21 < 18

,

910408 03/04/91 COLLARDS < 14 N 17 < 1E
910409 GG 03/04/91 COLLARDS < 18 < 16 < 15

910664 04/08/91' P-.;<RDS < 25 < 25 < 19
910665 04/08/91 . 5 CHARD < 26 < 28 < 23
910666 04/08/91 KALL < 19 < 17 < 13

910838 05/08/91 SWISS CHARD < 15 < 17 < 14
910839 05/08/91 CABBACE < 14 < 13 < 14
9108,0 05/08/91 LETTUCE < 28 < 34 < 25

911009 06/07/91 COLLARDS < 17 < 15 < 11
911010 06/07/91 CABBACE < 28 < 23 < 19
911011 06/rr P1 SWISS CHARD < 18 < 14 < 11
911012 GC 06/;//91 SWISS CHARD < 6 < 6 < 5

# = Control Location * = Low Level Analysis
Page 53
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Table to.: 6.ta Environmental Radiological Monitorire p.e ort Date: 01/21/92Sanple: Vegetation: Broadleaf,(I-131,Gama).

Collection: Monthly d en available.
Units: gi/Kg

Location: SECTOR K, 17 KM

Lab uo. Collection Date Sanple type I-131 Cs 134 Cs-137

911238 07/08/91 MARANTH < 17 < 22 < 16
911239 07/08/91 SWISS CHARD < 16 < 16 < 12
911240 07/C8/91 COLLARDS < 25 < 21 < 19

911411 08/12/91 cottards < 18 < 21 < 16
911412 08/12/91 AMARANTH LEAVES < 16 < 17 < 15
911413 08/12/91 SOKO < 32 < 31 < 26

911567 09/09/91 FLA MUSTAstDS < 10 < 9 < 7
911568 09/09/91 AMARANTH < 30 < 25 < 27
911569 CG 09/09/91 AMARANTH < 24 < 23 < 19
911570 09/09/91 COLLAkDS < 14 < 13 < 10
911571 CC 09/09/91 COLLARDS < 17 < 16 < 14

911756 10/09/91 COLL 3RDS < 18 <U < 15
911757 10/09/91 TURNIP GREENS < 30 < 24 < 25
911758 10/09/91 HOT PEPPERS < 29 < 30 < 24*

911985 11/08/91 COLLARDS < 23 < 18 < 18
911986 11/06/91 RNE < 46 < 29 < 31
911987 11/06/91 MUSTARDS < 34 < 27 < 24

912137 12/09/91 CurLEDS < 20 < 17 < 16
91213A 12/09/91 RAPE < 27 < 28 < 25
912139' 12/09/91 MUSTARD < 26 < 22 < 19

.

J

0 = Control Location * = Low Level Analysis
Page 54
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Table to.: 6.2
Environmental Radiolcgical Monitering ReportSarypte: Vegetation: Broedt eaf,(1 -131, Cama) Date: 01/21/92

Collection: Monthly when available.
Units: pCi/Kg

Location: SECTOR J, 0.6 KM

Lab No. Collection Date Sample t/pe I-131 Cs-134 Cs-137

910021 01/02/91 BROCOLLI < 25 < 19 < 19910022 01/02/91 COLLARDS < 22 < 17 < 13910023 01/02/91 PAK CHof < 26 < 17 < 16+

910219 02/04/91 COLLARDS < 17 < 16 < 15910220 02/04/91 SWISS CMRD < 22 < 24 < 22910221 02/04/91 TURN!P CREENS < 14 < 14 < 11

910410 03/04/91 FLA MUSTARDS < 30 < 26 < 21910411 03/04/91 SWISS CHAR.0 < 19 < 19 < 18910412 03/04/91 COLLARD 5 < 24 < 24 < 20910413 GG 03/04/91 COLLAR 05 < 23 < 20 < 16

910667 04/08/91 COLLAFA: < 17 < 16 < 15910668 04/08/91 SWISS OHARD < 25 < 27 < 23910669 04/08/91 CAWA LEAVES < 18 < 22 < 16

910841 05/08/91 SWISS CMARD < 17 < 16 < 12910842 05/08/91 CA8BAGE < 18 < 18 < 13910843 05/08/91 LET1UCE < 23 < 22 < 21

911013 06/07/91 SUNFLOWER LVS < 28 < 21 < 18911014 06/07/91 KALE < 9 < 7 < 69 " 015 06/07/91 SWISS CHARD < 17 < 13 < 11911016 GG 06/07/91 SWISS CHARD < 13 < 11 < 'l

# = Control Locatien * = Low Level Analysis
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1able to.: 6,2a
Envirorw ntal Radiologicat Monitoring ReportSaapte: .. Vegetation: 3roadt ee f,(1 -131,Gama) Date: 01/21/92

Cottectirm Monthly den available.
Units: pCi/Kg

Location: SEC10R J, 0.6 KM

Lab % Cottection Date Sanple type 1-131 Cs-134 Cs-137

911241 07/08/91 SWISS CHARD < 14 < 13 < 14911242 07/08/91 SUNFLOWER LVS < 22 < 22 < 21911243 07/08/91 ZUCCHIk! LEAVES < 22 < 20 < 19

911414 08/12/91- SQUASH LtA%TS < 16 < 20 < 17
!911415 08/12/91 SUNFLOWER LYS < 19 < 17 < 15911416 08/12/91 SWISS CHARD < 12 < 13 < 11

911572 09/09/91 SOUASH LEAVES < 29 < 27 < 23911573 09/09/91 SVISS CHARD < 16 < 16 < 13911574 cc 09/09/91 ' SWISS CHARD < 13 < 13 < 10911575 09/09/91 FLA BL MUSTARD < 25 < 21 < 20911576 GG 09/09/91 FLA PL MUSTARD < 14 < 13 < 11

911759 . 10/09/91- teLLARDS < 18 < 15 4 14911760 10/09/91 FLA BL MUSTARDS < 15 < 14 < 15911761 10/09/91 FAC CH01 < 16 < 16 < 14

911988 1*C.3/91 COLLARDS < 46 < 32 < 27911989 11/08/91 SWISS CHARD < 18 < 16 < 14911990 11/08/91 BROCCOLI < 40 < 31 < 29

912140 12/09/91 BRoct0LI < 27 < 24 < 20912141 12/09/91 TURNIP CREENS < 23 < 19 < 17912142 12/09/91 COLLARDS < 20 < 20 < 16

,

S = Control Location * = L w Level Analysis .

Page 56

,
,



'-

.

>

T abl e Co. : 6.3
Er vironmental Radiological Monitortm; deport

Sample: Vegetation: Broadteaf,r'-131, Gam e) Date: 01/21/92
Collection: - Haithly when 'available.
Units: pCi/Kg

tocatim: SECTOR R, 1.2 KM

Lab Mo. Coitection Date- Sag te type I-131 Co-134 Cs-137

910024 01/02/91 BROCOLLI < 34 < 29 t . 25910025 01/02/91 CABBACE < 19 < 16 < 14910026 01/02/91 COLLARDS < 25 < 20 < 15-

910222 02/04/91 TURWIP GREENS < 17 < 18 < 15910223 02/04/91 COLLARDS < 24 < 22 < 19910224 02/04/91 CAaSAGE < 10 < 8 < 7

910414 03/04/91 TURN!P CREENS < 30 < 26 < 22910415 03/04/91 Kr.c < 20 < 20 < 16910416 03/04/91 COLLARDS < 24 < 25 < it i910417 GG 03/04/91 COLLARDS < 26 < 24 < 21

910670 p?fu8/91 RAPE < 21 < 24 < 22C W /1 04/08/91 MUSTARD < 17 < 19 < 18910672 04/08/91 CABBAGE < 15 < 14 < 12

910844 05/08/91 SWISS CHARD < 6 < 6 3*
910845 05/08/91 CASSAGE < 15 < 13 to910846 05/08/91 LETTUCE < 24 < 27 < 23

911017 06/07/91 SEET LEAVES < 15 < 13 < 12911018 06/07/91 SWISS CHARD < 19 < 15 < 14911019 06/07/91 LETTUCE < 32 < 28 < 24|
911020 GG 06/07/91 LETTUCE < 13 < 11 < 11

i

, # = Centrol Location * = Low Level Analysis
l'
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Table No.: 6.3a
invironnental Radictogicst Monitoring Report

.Sacple: Vegetatlon: Broadtesf,(I-131,Geema) Date: 01/21/92
-Collection: Monthly een available.
Units: pCi/Kg

location: SECTOR R, 1.2 KM

Lab No. Collection Date sanple type I-131 Cs-134 Cs-137

9is244 07/08/91 PHOTINIA LEA'As < 21 < 21 < 16H 1245 07/08/91 SV!ss CHARD < 21 < 19 < 18 -911246 07/08/91 CRD. PEA LEAVEI < 22 < 24 < 23

911417 08/12/91 Swiss CHARD < 17 < 16 < 13911418 08/12/91 Mus1ARD CREENs < 14 < 14 < 14911419 08/12/91- SQUAsN LEAVES < 23 < 20 < 19

911577 Do/09/91 CURLY M1sTARD < 14 < 16 < 14911578 09/09/91 swiss CHARD < 16 < 13 < 12911579 GG 09/09/91 suiss CHARD < 14 < 12 < 11911580 09/09/91 FLA BL MUSTARc < 14 < 13 < 13911581 CG 09/09/91 FLA BL MUsfARD < 12 ' < 13 < 13

911762 10/09/91 CABBAGE < 33 < 32 < 28911763 10/09/91 FLA BL MOSTARD < 18 < 14 < 15911764 10/09/91 COLLARDS < 16 < 18 < 15

911991 11/08/91 CABBAGE < 20 < 18 < 13911992 11/08/91 207ABAGA < 22 < 16 < 16911993 11/08/91 car.IFLCJER LYS < 21 < 20 < 18

912143 12/09/91 BROCCOLI < 15 < 14 < 12912144 12/09/91 CABBAGE < 15 < 12 < 12912145 12/09/91 swiss CHARD < 32 < 28 < 22

# = Control Location * a Low Level Analysis
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Tsbie No.: 7.1

Saept e: Fish Sanples,(Cannal Environnental Radiological Monitoring Report
Date: 01/21/92Collection: Semiamually

units: pCi/Kg-
i

Location: MISS. RIVER UP
i

Lab No. Collection Date Saeple type Mn-54 Co-58- Fe-59 Co-60 Zn-65 Cs-134 Cs-137

'
,

! 910e71 06/03/91 CATFISH < 20 < 22 < 31 < 22 < 50 < 24' < 23

,

\, 910972 CG 06/03/91 CATFISH < 7 < 7 < 10 < 10 < 16 < 8 < 6; 912174 12/12/91 suFFAto < a < 9 < 12
{ < 9 < 19 < 9 < a
|
i

i
|

|
,

I

l

l

|

I
|

|
'

|
|

|

# = Control Location * = Low Levet Analysie
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Tabte No.: 7.2
Envircrvnental Pediological Monitoring Report Da'te: 01/21/92,

I.
Sanplet Fish Sanples,(Cama)
Collection: Semiennually
Units: pCi/%g '

Location: MISS. RIVER DOW

i

( Lab No. Cottection Date Septe type Mn-54 Co-58 Fe-59 Co-60 2n-65 Cs-134 Cs-137!

910973 06/03/91 CATrisH < 12 < 11 < 17 < 13 < 30 < 14 < 12910974 GG 06/03/91 CATFISH < 11 < 11 < 17 < 11 < 28 < 11 < 10
912175 12/12/91 BUFFALO < 13 < 14 < 20 < 13 < 33 < 16 < 14

# = Control Location * = Low Level Analysis
Page 60
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Tabla no.1 8.1'
Envirorummtal Radintegical Monitoring Report

Sample: 15ediment, (Gamme)- Date: 01/21/92..
Cottection: semiannuelty
Units: pci/kg.

' Location. Lab me. Collection Date Cr-51- ' Mn-54 'Co-58 Co-60 ~ Cs-134' Cs-137-

SEDSAR,Berge stin.. 910995 '06/04/91' 329+/-120' 1231+/ 30 < 19 1271+/-31 < 21 122+,'-14
"

SEDSAR, Serge atip '910996 GG 06/04/91 358+/-140 139(+/-29- < 19 2084*/ 32. < 20 .143+/-13SEDSAR, serge slip 912123 12/03/91- <142 < 17 < 16 < 17 - < 22 < 15

sfDCONT, Upstream 910993 . 06/04/91 < 99 < 12 < 12 < 14 < 15 34 +/-13.SEDCoui, Upstream 910994 GG 06/04/91 < 92 < 10 < 10 < 9 < 12 '24 +/- 8:sr0CouT, Upstrees 912122 12/03/91- .< 63 < 7 < 7 = 7 < 9 45+/-7
SEDMAM,Namilton L 910997 06/04/91 < 82 < 10 < 9 * 9 < 13 <.8SEDHAM,Namilton L 910998 *-G 06/04/91 < 154 < 15 < 15 < 14 < 20 < 13SEDHAM, Hamilton L' 91212t !Z*93/91 <1,00 < 12 <d < 11 < 15 70+/-10

l

# = Controt'iocation * = Low Level Analysis
Page 61
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Table Ho.: 9.1 trwirormental Raciological Monitoring Report Date: 01/21/92
Sa@te: Special surface water,greb.'(Gamme)
Cr'tection: As requested.
Units: pCi/L

Location: Outfall #007
Collection

Lab. No. Date Mn-54 fe-59 co-58 co-60 1-131 2n-65 Zr-95 ub-95 - cs-134 cs-137 so-140 La-140

I910214 01/30/91 < 2 < 2 < 2 < 2 < 2 < 2 < 3 < 2 < 2 < 2 < 6 < 2 i

# = control Location * = Low Level Analysis Page 62
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Table No.: 9.2 A

Envirorveental Radiological Monitoring Report
Sanple: Special surface water, grab. -(Gamme): Dete: 01/21/92
Collection: .As requested.
Units: pCi/L !

Location: BARGE SLIP
; Collection
! Lab. No. ' Dete Mn-54 .Fe-59 Co-58 Co-60 1-131 2n-65 Zr-95 kb-95 Cs-134- Cs-137 Ba-140 La-140

910042 01/02/91 <:4 < 6 < 5 < 4 < 11 < 9 < 8 4 5 < 4 < 4 . .< 22 < 9 i

910258 02/05/91 < 4 < 5 < 4 < 4 < a < 8 < 9 <4 < 4 < 3 < 18 < 7. ' !

910452 03/05/91 < 2 < 3- < 2 < 2 < 4 < 5 < 5 < 3 < 2 < 2 < 9 < 3
1

i

.

L

i
i

i

i

I

+

'

.

t

# = Control Location * = Low Levet Analysis
'

t

Page 63
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;

-?
. Table No.: 9.3
Sample: Special surface water,(H-3) Envircrveental Radiological Monitoring Report

cate: 01/21/92
Cottection: As requested.

tUnits: pCl/L

Location: BARGE SLIP
,

Coltectico
! Lab. No. Date H-3

i 910258 02/05/91 < 350

910452 03/05/91 < 350

o

!

h (:

!

!

4

i

t

l,

? I
.

i

I

8 = Ccritrol Location * * L a Level % sis
Page 64 '
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Table No.a 9.4
Environmental Radiological Monitoring Report

Sanpte: Special surface water, sewage ef f;(Game) Dated.01/21/92
{ Collection: As reque$ted.

Units: pCi/L-.

!
t*

Location: Outfall #010
. Collection
'

.

tab. Ito. Date Mn-54' co-58 fe-50 co-60 2n-65 Nb-95 Zr 95 I-131 Cs-134 Cs-137 Be-140 La 140 I

t

t

; 910260 02/06/91 < 3 < 3 < 4 <-3. <'6 < 3 < 6 < 4 < 3 < 3 < 13 < 4 i

i

911685 09/27/91 < 2 < 2 < 3 < 3 < 5 < 3 < 5 < 3 < 3
~

2. 10 < 3

,

\ <

911767 '10/10/91 < 2 < 2 < 3 < 2 < 4 < 3 < 5 < 4 < 3 < 2 < 11 <4.
s

a

!

!

I

,

i

1

i
.

(

t
!

t

O = Control Location * = Low Level Analysis
Page 65
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Table No.: 10.1 fnvironmental Radiological Monitoring Report Date: 01/21/92tSa9 e: 'Special sediment, (Gamma)
Collecticm: As requested.

i Units: pcl/Kg '

!

Location: BARCE SLt> i
*

.ILab No. Collection Date cr-51 Mn-54. -co-53 co-60 Cs-134 ts-137 .

,

'910263 02/05/91 < 354 1534+/.53 90 +/-30 1473+/-55 * 39 221+/-30
t

910453 03/05/91 284+/-84 940+/-20 27 +/- 9 770+/ 20 < 14 93 +/-10I

..

$
i

'

,

.

,

l

|
'

3

w

t

W

P

,

# = Control location * = Low Level Analysis
[
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. Table N9.: 10.2 Envirornental Radiological Monitoring Report Date: 01/21/92
Septe: Special sediment, (Gama)
Cottect-on: As requested.
Onits: pCi/Kg

Location: Basin B

Lab No. Conlection Date Cr-51 Mn-54 co-58 co-60 cs-114 cs-137

910215 01/30/91 < 111 < 10 < 10 < 10 < 12 < 9

I

.

# = Control Location * = Low Level Analysis Pege 67
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isble No.: 11.1
Envirornental Radiological Monitoring peport

Sar:ple: Special waste water, row sewage;(Canna) Date: 01/21/92'
Coliectlon: As requested.
Units: pCl/L

tocation: UNIT 1

Collection
tab. No. Date Mn-54 Fe-59 Co 58 Co-60 Zn-65 Zr-95 Mb-95 I-131 Cs-134 Cs 137 Ba-140 La-140..
910307 02/05/91 43 +/-11 < 12 < 8 64 +/- 9 < 16 < 15 < 9 < 19 < 8 < 7 < 50 < 15
910499 03/14/91 159+/-13 < 13 < 10 255+/-17 < 20 < 20 < 11 < 15 < 12 < 9 < 39 < 10

9

>

R

# = Control Location * * Low Level Analysis
i

Page 65 ~
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Table No.: 12.1 Envir/vnental Radiological Monitoring Report Date: 01/28/92
Sanple: Special aniwet meet. (Gama)
Coliectlon: . As regasted.
Units: $1/kg

1

Location: BUCKSNORT CAMP "

'
tab No. Collection Date sanpte type Mn-54 Co-55 fe-59 Co-60 2n-65 Cs-134 Cs-137 -

917072 11/25/91 VE NISCE < 6 < 7 < 11 < 8 < 16 < 8 < 7.
,

912073GG 11/25/91 VENISON GG < 7 < 7 < 10 < 7 < 16 < 8. < 7

.

f

t

,

!

>

!

'

.
i
'

i ,

!

,

t

# = Control Location * = Low Level Analysis Pege 69
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EPA CROSS CHECK RESULTS

EPA PREP DATE EPA EPA AP&L NOPJ4 DEV

DATE ISSUED RESULTS MEDIA NUCLIDE RESULTS RESULTS KNOWN
------.... --.---------. .. .------------.......---------- -- -- --...---. ----- ..--..

4th Qtr.
1190
CC36036-74 1/11/91 Analytic, Inc. I-131 3.18E-2 3.43E-2 1.08

Iodine Cartridge Ratio

(uCi/cc)

02/08/91 04/15/91 Water
(pCi/L) Co-60 40.0 40.67 0.23

Zn-65 149.0 145.67 -0.38
Ru-106 186.0 196.67 0.97

Cs-134 8.0 9.00 0.35

Cs-137 8.0 9.00 0.35
Ba-133 75.0 85.33 2.24

/ 02/22/91 04/16/91 Water H-3 4418.0 4613.33 0.77
(pCi/L)

03/29/91 07/19/91 Air Filter Beta 124.0 122.33 -0.40
(pCi/ Filter) Cs-137 40.0 59.33 6.70**1

05/17/91 07/22/91 Water Beta 46.0 47.00 0.35
(pCi/L)

04/16/91 07/25/91 Water Beta 115.0 73.33 -4.25**2
Blind B Cs-134 24.0 23.33 -0.23
(pCi/L) Cs-137 25.0 25.67 0.23

.

06/07/91 09/11/91 Water Co-60 10.0 10.33 0.12 -

(pCi/L) Zn-65 108.0 106.00 -0.31
Ru-106 149.0 146.00 -0.35
Cs-134 15.0 14.67 -0.12
Cs-137 14.0 14.67 0.23
Ba-133 62.0 63.67 0.48

05/30/91 11/15/91 Air Filter Beta 92.0 93.67 0.29
(pCi/ Filter) Cs-137 30.0 30.00, 0

09/03/91 10/25/91 Water I-131 20.0 17.67 -0.67
(pC1/L)

10/04/91 12/03/91 Water Co-60 29.0 28.00 -0.35
(pCi/L) Zn-65 73.0 73.33 0.08

Ru-106 199.0 194.00 -0.43
Cs-134 10.0 9.67 -0.12
Cs-137 10.0 10.33 0.12
Ba-133 98.0 100.00 0.35

|

_ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ - _ _ _ ___



EPA CROSS CHECK RESULTS
i

EPA PREP DATE EPA EPA AP&L NORM DEV i

DATE ' ISSUED RESULTS MEDIA NUCLIDE RESULTS RESULTS KNOWN
..........................................................................................

10/18/91 12/05/91 Water H-3 2454.0 2336.67 -0.58
(pci/L)

09/27/91 01/03/92 Milk I-131 100.0 102.00 -0.94
(pCi/L) Cs-137 30.0 30.33 0.12

K 1740.0 1570.00 -3.38**3
' 10/22/91 01/24/92 Water Beta 65.0 52.00 -2.25

Blind B;.

(pci/L) Cs-134 10.0 11.00 0.35
Cs-137 11.0 11.00 0.00

R2' . 0 20.33 0.12Co-60 0

**1 A new efficiency curve was constructed using a blank EPA plastic air filter.
Efficiencies calculated using this air filter- geometry were approximately 30% higher
than previous geometries using air particulate filters.

**2 Blind water samples contain several isotopes which have different beta energies. .The
efficiency curve for beta in water was constructed using Cs-137 Because the
strontium isotopes have different beta energies than Cs-137, the results may not
always agree with the standard beta in water efficiency using only Cs-137.

**3 The results submitted by System Chemistry for Total Potassium (K) were less than the
L lower control unit' established by EPA- for this sample. System Chemistry will

'

investigate possible sources of error within the gamma spectrometer ef ficiency curves
and the calculations used to convert K-40 measurements into Total Potassium results.
The results of these investigations will be included in the next monthly report.

8

It_ should be noted that the maan result submitted by 63 laboratories whose results
were included in the Grand Average was 1.5 standard deviations below the value used
by the EPA as the "known value" for Total Potassium for this cross-check sample.
Of - the results classified as outside the control limits by EPA, 17 were outside of

; the lower control limit set by the EPA while only 3 results were outside of the
I higher control limit. The submitted results were drastically shifted below the EPA-
|- established "known value". A request will be made to EPA to recheck.the published

"known value" for Total Potassium of this sample. Results of this inquiry will be
included in the next monthly report after receipt of a reply from the EPA.

;

The U.S. EPA was contacted and confirmed that the ~ "known value" for Total Potassiumy

L was correct. An independent experiment was developed to measure Total Potassium'' using a known mass on Potassium Nitrate dissolved in 3.5L of water. The experimented
value was calculated to be 0.993 of the theoretical value.

|
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Report No. 8020-6
Page 1 of 5

'

GRAND GULF NUCLEAR STATION

,

Table 1._ Gamma Radiation, as Metsured by TLDs,1991. i

(Required by Technical Specification 3.12.1) |

Inner Ring , Within Two (2) Mile Radius
i

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Date Annea1ed: 12-11-90 03-06-91 06-07-91 09-09-91 .

I
Date Read : 04-05-91 07-09-91 10-10-91 01-10-92

1

Location Average mR/ Quarter ,

|

! M-16 19 .5 0.7 17.320.7 20 .0 0 .6 19.2 0.9
M-18 23.8!1.2 20 .3 0.5 23.721.4 21.610.5
M-25 113.910.3 13.4 0.4 19.410.5 20.020.5
M-27 NDa 13.920.6 21.410.3 20.021.0
M-28 19.421.1 18.320.7 19.021.1 19 .7 0.7'

M-30 15.320.6 12.4 0.5 15'.020.7 13.221.0
M-41 NDa tob 18 .0 0.9 15.0A0.6
M-42 13 .7 0.8 13.910.5 20.7 0.9 -18.620.7

' M-4 3 NDb 17. H 0.6 19 .4 1 .5 18.520.6
M-44 15 .0 :0.6 ) 15 .0 0.4 14.9!0.4
M-45 18.810.9 17.520.4 19. 3 t0.6 18.8!0.3

_M-46 - 16 .6 0 .4 17.120.7 16.3 0.7 17 .6!0.5
' M-5 2 20 .911 .4 18.021.1 20.520.5 18.621.3
M-53 20 .4 0.6 19 .4 0.8 f0b 20.120.9
M-54 19.4 1.2 15.420.5 19.620.9 17.121.0

- M-86 19.3!0.4 19.8 0.4 20.810.6 19.8 0.5 ,

LMean s.d. -18.223.0 16.722.5 19 . 2 2.4 18.322.2

a ND = TLD not used due to river flooding,
b to = No data; TLD lost in the field.

.

The error given .is the probable counting error at the 95% confidence level
(2 sigma).

,
4

///f/9LApproved by rA LL / /1 Date,

' ''
XL. G. Huebner
d General Manager'

'
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. MAND GULF NUCLEAR STATION

Table 1. Gamma Radiation, as Measured by TLDs,1991.
(Required by Technical Specification 3.12.1)

Outer Ring , Within six (6) Mile Radius

1st Quarter 2ad Quarter 3rd Quarter 4_th Quarter

Date Annea1ed : 12-11-90 03-06-91 06-07-91 09-09-91
Date Read: 04-05-91 07-09-91 10-10-91 01-10-92

Location Average mR/ Quarter

M-36 18.5 0.7 17,1 0.5 19 .2 1 .0 toa
M-40 18.620.8 18.820.5 20.320.7 20.320.7
M-47 15.410.9 tOa 14 .2 0 .9 14.020.5
M-48- 16 .8 0.9 16 .5 0.4 16.721.2 17.120.3
M-49 20.221.0 18.220.5 20.210.6 18.9to.4
M-50 19.6 0.8 18.021.2 19.720.6 18.6ti.2
M-51 20.821.1 19 .4 1.1 20.4 0.8 19.6tl.0
M-55 24 .0 1.0 21.020.7 24 .721.3 21.910.6
M-56 19.320.7 19.6 0.6 toa 20 .120.4
M-57 20 .4 1 .2 20.220.4 20 .4 0.8 21.6!0.4
M-58 16.220.3 14 . 7 0.6 16.320.4 14.5 0.5
M-59 13.310.7 12.820.4 foa 18.921.1
M-88 t0a 14 . 3 0 .6 15 . 2 0 .5 14.620.6
M-89 12.820.6 13 .6 0.6 15.920.6 15 .7!0.5
M-90 - 14.420.5 toa 16 .6 t0.6 13. 7 t0.6
M-91 19.0!0.9 17.2 1.2 19.3 1.1 17.2 1.1

Mean 1 s.d. 18.023.1 17 . 2 2.6 18.522.8 17.822.8

a to = No data; TLDs lost in the field.

The error given is the probable counting error at the 95% confidence level
(2 sigma).

.

L

i

Approved by /4 uv Date //hi 92
/ L/ G. Huebner /'

General Mana9er
|

..
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.

ic GRAND GULF NUCLEAR STATION

Table 1. Gamma Radiation , as Measured by TLDs,1991.
(Required by Technical Specification-3.12.1)

Special Interest. Areas

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

- Date Annealed: 12-11-90 03-06-91 06-07-91 09-09-91
Date Read: 04-05-91 07-09-91 10-10-91 01-10-92

;

Location Average mR/ Quarter
,

M-01 21 .7 0.3 20 .212.1 21.210.8 22.210.6
M-07 19.021.0- 18.2 0.8 19.3 0.6 20.520.9
M-09 15.820.4 16 .620.5 17.020.8 17.220.6
M-10 14.810.6 15.110.6 15.5 0.8 16 .520.6
M-33 18.420.6 17.0 1.1 18.6 0.8 18.321.3

L M-38 15.7 0.9 17.510.7- 16 .711.1 19 .520.5
M-39 18.020.6 15.310.5 16.120.8 NDa

'

[ - Mean s.d. 17.612.4 17 .111.8 17.8 2.0 19.022.1

CONTROL

I M-14 18.420.8 17.211.0 18 .4 0 .9 18.121.2

SHIELD'

M-00 5.520.3 5.920.5 6.2 0.3 6.020.3-

a ND = nc data; TL0s lost in the field.

-The error given is the probable counting error at the 95% confidence level
(2 sigma).

L
;

1 up Date ///i~ 9 LApproved by
_

)Q'G.Huebner" ' '

|
Veneral Manager

.
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G1AND GULF NUCLEAR STATION

-Table 1. Gamma Radiation, as Measured by TL0s,1991.
(Not required by Technic.al Specification 3.12.1)

On-Site

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Date Annealed: 12-11-90 03-06-91 06-07-91 09-09-91
Date Read: 04-05-91 07-09-91 10-10-91 01-10-92

-Location Avera9e mR/Qcarter
.

M-61 17 .1 0 .5 15 .0 0.6 16.220.4 15.8!0.3
M-62 18.221.1 15 .520.4 17 .821.2 17.221.0
M-63 21 .6 0 .8 21 .8_20.9 20 .921.1 22 .1 0 .8
M-64 20 .9 1 .2 17 .4 0.5 20 .7 0.8 19.8 0.8

'

M-65 31.610.8 20 .1 1 .0 20 .920.6 17.820.9
M-66 25.020.9 20.510.6 24 .621.4 22.810.5
M-67 23 .6 !0 .6 19.6 0.6 21.420.3 22.0 0.4
M-68 52 .7 2 .5 36 .7 0 .8 48.720.7- 43.721.8 |

'

i M-69- 84 .822.0 68 .6 2.3 85 .4 1.4 89 .221.2
M-70 68 .4 1 .4 54.922.0 66.123.1 66.222.5
M-71- 28.6 1.3. 10.220.4 10 .3 0.6 10 .0 0.3

t.

L H-72 17.820.5- 15 .8 0 .9 11.4 0.3 _N0a
'

M-73 18.2 0.5 19 .6 0 .5 20.920.4 20 .3!0 .6
M-74- 17.6 0.9 18.920.6- 21 .6 1 .0 21.220.5
M-75 15.120.8- 15.6 0.6 18 .0 1.1 17.010.4-
M-76 _15.320.7 17.810 .7 -18.1 1 4- -18.421.0.

'

M-77 17.720.7 16 .020.9 17.920.9 16.420.6.
|

M-78 13.020.7 13.7 0.4 13 .520.8 14 .0 1.1-'

M-79 15.6 0.9 14.8 0.8 16 .520.9 13.521.0

L M-80 17.520.4 15 .9 :0 .7 18 .5 0 .5 15 .020.4,

M-81 18.010.6 16.5 0.7 18.010.5 NDa-

M-82 15.410.5 18.411.0 18 .4 0.6 14.0t0.7
M-83 13.820.6 13 .0 0.5 13 .520.4- NDa

M-84 17.Ct0.7- -15.620.4 17.020.8 12.520.7 ,

1-

Mean 2 s.d. 2L .2218.0 21 .3213.5 24 .0217 .7 24.2219.3
,_

a ND = no data; TLDs lost in the field.

The error given is the probable counting error at the 95% confidence level
(2 sigma).

(I Z_Approved by 4R ur Oate
''

[ General Manager
. G. Huebnerr
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MAND GULF NUCLEAR STATION
!

Table 1. Gamma Radiation, as Measured _ by TLDs,1991. |
(Not required- by Technical Specification 3.12.1) i

Additional Locations, Within Fifteen (15) Mile Radius

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
Date Annea1ed: 12-11-90 03-06-91 06-07-91 09-09-91

iDate Read: 04-05-91 07-09-91 10-10-91 01-10-92

Location Average mR/ Quarter

M-02 NDb 19.521.0 17.921.2 22,420.6

M-03 19.3 0.9 18 .9 1 .2 19.721.1 20 .6 0 .5
M-04 21 .0 0 .7 18.410.6 22.210.8 21.410.3
M-05 19.820.8 18 .8 1.0 19.820.3 21.220.4
M-06 20 . 1 1 .1 17.511.0 20 .3 1 .0 19.821.1
M-08 14 .720.7. 14.220.7 14.720.4 14.820.4
M-11 18.320.4 17 .7 0 .4 18 . 2 0 .6 19.5 0.8
M-12 18 .1 1 .3 16 .4 0 . 8 16 .5 0.8 16.9!0.6
M-13 17 .5 0.5 16 .6 0 .4 17.520.5 17.620.5
M-15- 13.020.5 11 .8 0 .5 14.320.5 14.920.6
M-17 19 . 2 0.5 tob 19.2 0.6 15.420.3
M-19 20.921.1 17.6 0.6 20.320.5 19 .1 0.6
M-20 15.7 0.5 16.320.5 14 .6 0 .5 16.7 0.3
M-21: 21.3t0.9 19.6 0.7 20 . 6 i0 . 5 21.4 0.4
M-22 22 .3 0.3 18.7 0.4 22 .5 0.4 20.320.3
M-23 17 .321.0 17.120.7 19 .1 0 . 5 19.810.6
M-24- t0a tob 8.620.5 14.720.6
M-26 14 .2!0.5 tob 18.720.4 17.220.4
M-29 19 .6 1.1 18 .2 0 .6 20.4 1.0 19.7 0.9
M-34 22 .9 0,8 20 .0 0 .6 22.221.0 21 .4 0.4
M-35 t0a 13,9 zo ,4 19.010.9 17 .6 0.3
M-37 15 .7 0.9 19.210.8 21.120.6 20.220.7
M-85 17 .7 0.7 15.920.8 17 .9 0. 2 15.620.4
M-87 20 .6 1.1' 16 .2 0.6 20.820.5 17.420.8
M-92 16.321.1 14 .7 0 .6 16 .5 0.9 14.820.6
M-93 20.420.7 19.720.9 21 .6 1 .2 19.720.6
M-94 15.8 0.4 12.920.6 15.8 0.3 12.720.4,

Mean s.d. 18.4 2.7 17.122.3 18.523.1 18.2 t 2.6

DUPLICATE TLDs

L -M-31 22 .1 1 .1 14.210.6 21.920.8 16.220.6
M-32 20 .020.7 18.521.0 17 .5 0 .9 16.210.3
M-60 18.4 0.8 16.620.4 15.8 0.6 19.5 0.7

| Mean s.d. 20 .2 1 .9 16.4 2.2 18.423.2 17.321.9

a to = TLD not used due to river flooding.
b PO = No data; TL0s' lost in the field.

The error given is the probable counting error at the 95% confidence level
(2 sigma). -

|f]Sfy2Approved by
'

{M U! Date
L. G. Huebner / /'

|
General Manager

i
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APPENDIX A

INTERNATIONAL INTERCOMPARISON
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Table A-2. Crosscheck program results, thennoluminescent dosimeters (TL0s).

mR

Teleayne Average !2 d
Lab Resul t Known (All
Code TLD Type Measurenent 12 a Valuec Participants)

2nd International Intercomparisonb

CaF :Mn Field 17.011.9 17.1 16.427.7115-2 2
Bulb

Lab 20.8 4.1 21.3 18.8 7.6

3rd Internationel Intercomparisone

CaF :Mn Field 30.7 3.2 34.914.8 31.5 3.0115-3 2
Bulb

Lab 89.626.4 91.7 14.6 86.2 24.0

4th International Intercomparisonf

CaF :Mn Field 14.111.1 14.111.4 16.029.0115-4 2
Bulb

Lob (Low) 9.311.3 12.2 2.4 12.0 7.4

Lab (High) 40 .4 1 .4 45.819.2 43.9213.2

5th International Intercomparison9

CaF :Mn Field 31.4t1.8 30 .0 6 .0 30.2114.6115-5A 2
Bulb

Lab at beginning 77.415.8 75.2 7.6 75.8140.4

* (2L at the end 96.625.8 88.418.8 90.7131.2

115-5B Li F-100 Field 30 .3 4 .8 30.016.0 30.2214.6
Chips

Lab at beginning 81.117.4 75.217.6 75.8 40.4 ,

Lab at the end 85.4 11.7 88.428.8 90.7 31.2

7th International Intercomparisonh

115-7A LiF-100 Field 75.4!2.6 75.826.0 75.1!29.8
Chips

Lab (Co-60) 80.013.5 79.924.0 77.9227.6

Lab (Cs-137) 66.6 2.5 75.023.8 73.0222.2
.

4

A-18 |
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Table A-2.- (continued)

mR

Tel edyne ' Average 22cd
Lab Result Known (All .

Code TLD Type Measurement 22 3 Valuec Participants) |
|

|
CaF :Mn Field 71.512.6 75.826.0 75.1129.8115-78 2

Bulbs '

,

Lab (Co-60) 84.826.4 79.924.0 77.9!27.6
i

Lab (Cs-137) 78.821.6 75.023.8 73.0 22.2 ;

;

115-7C CaSO :Dy Field 76.8 2.7 75.826.0 75.1229.84
Cards

Lab (Co-60) 82.513.7 79.924.0 77.9127.6

Lab (Cs-137) 79.013.2 75.013.8 73.0 22.2

8th Intarnational Intercomparisoni

115-8A Lif-100 Field Site 1 29.5 1.4 29.721.5 28.9212.4
Chips

Field Site 2 11.3 0.8 10.4 0.5 10.119.06-

Lab (Cs-137) 13.710.9 17.2 0.9 16.216.8

CaF :Mn Field Site 1 32.3 1.2 29.721.5 28.9212.41 115-88 2
Bulbs

Field Site 2 9.021.0 10.420.5 10.119.0-

Lab (Cs-137)- 15.8 0.9 17.2i0.9 16.2!6.8; .-

'115-8C CaSO :Dy - Field Site 1 32.310.7 29.721.5 28.9112.44
Cards

|: Field . Site 2 10.6 0.6 10.420.5 10.119.0

h Lab (Cs-137) 18.110.8 17.220.9 16.216.8
|

:Teledyne Testingj

L 89-1 LiF-100. . Lab 21.0 0.4 22.4 --

L Chi ps

89-2 Tel edyne Lab 20.9 1.0 20.3 --

Ca30 :Dy4
Cards

[

|
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Table A-2. (continued)

mR

Tel edyne Average 22cd
Lab Result Known (All
Code TLD Type Measurement 22 a Valuec Participants)

Teledyne Testingd

|90-1k Tel edyne Lab 20.621.4 19.6 --

CaSO :Dy j4
Cards .

L

90-1 1 Teledyne Lab 100.814.3 100.0 --

CaSO :Dy4
Cards -|

o;

e Lab result given is the mean 2 standard deviations of three determinations.
b Second International Intercomparison of Environmental Dosimeters conducted -

in April of 1976 by the Health and Safety Laboratory (GASL), New York,
New York, and the School of Public Health of the University of Texas, Houston,
Texas.

c Value determined by sponsor of the intercomparison using continuously '
1

j - operated pressurized ion chainber.
d Mean 2 standard deviations of results obtained by all laboratories parti-,

cipating in the program. ,
,

e Third International--Intercomparison of Environmental Dosimeters conducted in
sumer-of 1977 by Oak Ridge National Laboratory and the School of Public
Health of the University of Texas, Houston, Texas,'

f Fourth International Intercomparison of Environmental Dosimeters conducted in
sume.r of 1979 by the School of Public Health of the University of Texas,
Houston, Texas.

9 Fifth International -Intercomparison of Environmental Dosimeter conducted in
fall of 1980 at Idano Falls, Idaho and sponsored by the School of Public Health
of the University of Texas, Houston, Texas and Environmental Measurements
Laboratory, New York, New York, U.S. Department of Energy.

,

h Seventh International-Intercomparison of Environmental Dosimeters conaucted.

in the spring and sumer of 1934 at Las Vegas, Nevada, and sponsored by the
U.S. Department of Energy, the U.S. Nuclear Regulatory Commission, and the U.S.
Environmental Protection Agency.

I Eighth International Intercomparison of Environmental Dosimeters conducted
in the fall and winter of 1985-1986 at New York, New York, and sponsored by the
U.S. Department of Energy.

J Chips were submitted in September 1989 and cards wre submitted in November
1989 to Teledyne Isotopes, Inc., Westwood, NJ for irradiation.

k
; Cards were irradiated by Teledyne Isotopes, Inc., Westwood, NJ on June 19,
| 1990.
' I Cards were irradiated by Dosimetry Associates, Inc., Northville, MI on

October 30, 1990.
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