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SUMMARY

The Annua) Radiological Environmental Operating Report (AREOR) provides Grand
Gulf Nuclear Station (GEN3) Fovironmental Surveillance Program (ESP) data obtained
through analyses of environmental samples collected foi the period January 1, 1991
through December 21, 1991. The AREOR fulfills the requirements of GGNS Technical

Specifications 6.9,1.6 and 6.9.1.7.

GONS established the Environmental Surveillance Program (ESP) six years before
the station became operaticnal to provide data on background radiation and
radioactivity normally present in the area. FSP personnel monitor radiation ard
radioactivity around GGNS within an 18-mile radius. OGNS has continued to monitor
the environment for 14 years by sampiing air, milk, water, vegetation, sediment and
fish, as well as weasuring radiation directly,

ESP parsonnel coilect 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 radiocactivity 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 radicactivity. Indicator results are compared
with controls and preoperational results. This allows ESP personnel to assess any

impact GGNS operation might have had on the surrounding environment.
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In 1991, ESP personnel collected and analyzed 1700 radiologiral environmental
samples for radioactivity. GGNS compared radionuclide concentrations measured at
indicator locations to concentrations at control locations and those measured in
previous studies, and they concluded that no significart 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 personne] concluded that

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

T e g S S S S e
) g .

the environment.

ATTACHMENTS

Attachment I contains results of air, milk, water, vegetation, sediment and

fish samples collected in 1991 and analyzed by Entergy Services, Inc., System i

-

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 con ined in Attachment 1.

Attachment 1I contains results of thermoluminescent dosimeters (TLDs) collected
in 1991 and analyzed by Teledyne Isotopes. Results of Teledyne's participation in

the International Intercomparison of Environmental Dosimeters are also included.
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SECTION 1.0

INTRODUCTION
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ANTRODUCTION

1.1 EADIATIOL

1.2

People are always subjected to natural radistion. This radiation exposure
comes from the sun, naturally occurving radioactive materials present in the
earth, structures we inhabit, food and wa'er we consume, the air we breathe,
and our bodies are, themselves, radicactive. The levels of natural or
background radistion vary greatly from location to locatien. Man-made sources
such as X-rays, radiation for medical purposes, fallout from nuclear explosives
testing, and radiocactive materials from nucle ‘wer plants contribute
additional radiation. However, 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 lesst.

BENEFITS 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 intc 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
in the study of environmental pollutiop, sgriculture 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.
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; 1.3 SAFETY OF RADIATION
| Kadiation and the safety of radiation command considerable public
E 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 .stimaced that in Pennsylvania
' 30,000 miners died in the mines between 1870 and 1950, an average of about one
man a day for 80 vears. If the nuclear power industry were compared to this
toll, one could see how the safety history would be uniquely encouraging.

In addition, radicactive 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
i dioxin chemical release in Seveso, Italy, in 1976, the dioxin deposited in the
region showed no signs of diminishing. These examples demonstrate how the

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

greater safety hazards.

1.4

Grand Gulf Nuclear Station established the Environmental Surveillance Frogram
(ESP) to minimize any associated radiation endangerment to human health or the

environment by ensuring the proper function of plant operating controls.

o To evaluate enviroumental sampling procedures, equipment and techniques

o To measure radiation levels and their variations in environmental media in

I

|

| The purpeose of the ESP is:
|

|

; the area surrounding the plant
|

)

o To determine average levels of radiation and vadicactive materigl in
various environmental media

! (o} To detect effects, if any, of GGNS operation on the environmental
radiation levels and concentrations.

RADEVN . RPT/SRREVFLR~1-2
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The design criteria for the ESP are:

o To analyze important pathways for anticipated types and quantities 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

o To consider the potential radistion exposure to plant and animal life in
the envircnment surrounding GGNS

o To correlate levels of radiation and radiocactivity in the environment with

radioactive releases from station operation,

1.5 DOSE PATHWAYS ASSOCIATED ¥ITH GGNS

Figure 1-2 shows potential exposure pathways that could occur as 8 result
of a nuclear power plant. However, the most significant environmental dose
pathways from a nuclear power station are direct dose from gaseous effluent and
thyroid dose doe 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 lecation of the station and the absence of milking animals within
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
sampling in order to provide a comprehensive and well-balanced program.
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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1.7 EREVIQUS DAIA COMPARLEON
Environesntal Burv ilance Prog 'm nerscanel] observed no significant
changes between 199] results and those from previous years., Results renained
at levels similar te those of previous years. Such results confirm that GONS

effluent controls and equipment are performing sacisfactordily,
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EIGURE 1-1
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EIGURE 1-2
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EIGURE 1-%
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SECTION 2.0

ENVIRONMENTAL SURVEILLANCE PROGRAM

- INTERPRETATIONS AND TRENDS OF RESULTS
~ DEVIATIONS FROM THE ESP
~ PROGRAM DESCRIPTILN
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NOTE :

2.1 AIR PARTICULATES AND RADIOIODINES

Analytical results are presented in Tables 1.1 threugh 1.15 of
Attachment I and summarized {n Section 4.0,
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2'1.3

FROGRAM DESCRIPTION

The GGNS Environmental Surveillance Program used aleven
centinuwous air samplers to provide gross beta, gamma and radiofodine
activity 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 GONS
Technical Specification 4.12 1, located as follows:

) Three near the SITE BOUNDARY in areas of the highest calculated
annual average groundlevel D/ values

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

o One in a control location (Vicksburg, M8).

The remaining six air samplers were in areas which provide additional
data for the ESP.

The air samplers woere 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 l-inch choarcoal cartridge located
directly downstream. Air flow was 1.25 cubic feet per minute, ESP
personnel changed fiiters and cartridges weekly and had thew analyzed
for gross beta radionuclides and radiofodine activity, respoctively.

Quarterly composites of air filters underwent gamma analysis.

RADEVYN,RPT/SRREVFLR-2-3
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TABLE 2-1

AIR SAMPLE COLLECTION SITES
AIR SAMPLE
~NUMBER._ LOCATION
*AS-1 PC Southeast of GGNS at the Port Gibson City Barn

(Sector G, Radius 5.5 miles)

AS-2 61N North~northeast of GGNS on Hwy. 61, across from the
Yokena Church (Sector B, Radius 13 miles)

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

AS-4 GJOE Southwest of GGNS, Glodjo property on Bald Hill 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 Meteorclogical Tover
(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 £, Radius 0.6 miles)

AS-S GGNP North of LGNS, 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 wiles)

* Technical Specification requirements

RADEVN.RPT/SRREVFLR-2-4%




FIGURE 2-)
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NOTE #1:

2.2 THERMOLUMINESCENT DOSIMETRY (TLD)

Analytical results are presented {n **tachment 11 and summarized in
Section 4.0,

RADEVN.RPT/SRREVFLR-2-7




2.2.1

2.2.2

Gamma radiation dose in 1991 was similar to that obtained in
previous years as illustrated in Table 2-2. This ind{cates that the
ambient radiation levels remained at or near iLackground and have been
uninfluenced by the operation of GGNS.

Figure 2-3, which further represents this conclusion, shows 1991
quarterly average results compaced to 1979-1984 preoperational data
and 1979 - 1991 annual quarterly average results for indicater
locations compared to the Vicksburg control. This figure indicaces
that ambient radiation levuls have remained at ar near background
levels.

As in previous years, Environmental Surveillance Program
personne] performed an independsnt verification of the accuracy of
GONS TLD tresults throu * the use of NkC and GONS collocated TLDs.
Figure 2-4 preseuts NRC and GONS collocated TLD results and indicates
the ESP collects consistent, valid data based on the similarity of
TLD results.

Due to vandalism or flooding from the Mississippi River during
1991, EfP personnel were unable to find eleven TLDs required by GONS
Technical Epecifications., 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 required by GGNS
Technical Specifications was 93% (149 of 160) and is -omparable with

other TLD programs.
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2.2.3 PROGRAM DESCRIPTION

Environmental Surveiilance Program personnel measured anbient
! radiation in the environment surtounding GGNS with 94 TiLD cards

(calcium sulfate:dysprosium phosphoi dosimeters) to provide a

Jquantitative measurement of the arva radiation levels, ELnvironmental

-

Surveillance Program personnel placed thece environmental TLDs at
distances from 0 to 18 miles (Figures 1-3 through 1-5, Table 2-3). i

ESP personne]l collected dosimeters quarterly.

The criteria used In establishing TLD locations are:

' o GGNS Technical Specification 4.12.1 requires 40 TLDs to be
positioned as outlined below:

= An inner ring of 16 stations in the general area of |
the site boundary with one TLD {n each meteorclogical :
sector

| - An outer ring of 16 stations approximately in the 3«
to S=mile range with one TLD in each meteorological
sector

~ Eight 1.0s located in special interest areas such as
population centurs and residences or utilized as
controls.

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

' o The remaining 30 TiDs in areas away from the GONS site.
These TLUs gather supplemental and supporting data for
! determining direct radiation dose. I

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

Ne. of Locations

Technical Specifications requirement
Inner Ring 16
Outer Ring 16
. Population Centers & Controls 8
Protected Area Boundary 24
Supplemental Data 30
Total 94
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TABLE 2-2

Inner Ring,

Duter Ring, Special Interest Control On-Site Supplemental
2-Mile Radius | 6-Mile Radius Areas (M-14) (Protected Area Bovudary) Locations
Year (mR/Qtr) (mR/Qtr) (mR/Qtr) (mR/Qty} (mR/Qtr) (mR/Qtr)
1985 16.1 16.6 17.0 20.1 20.0 i8.2
1986 18.6 16.3 18.4 19.8 21.3 1%.6
1987 18.3 : ¥ A 17.9 18.8 21.8 8.7
1988 17.8 16.7 17.3 7.5 22.8 17.8
1989 18.0 17.6 18.5 i8.2 20.9 18.6
1990 17.2 17.0 17.6 17.5 20.7 17.9
1991 16.1 17.9 17.8 18.0 23.7 18.2
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TABLE 2-3
Page 1 of 6
LD _LOCATIONS

ILD NO.  LOCATION

M-00

*M-"

M-02

M=03

M=-04
M-05
M-06

*M-07
M-08
*M-09
*M-10
M-11

M-12
M-13
*M- 14

(CONTROL)

Maintained in lead shield during the
exposure period

Across the road from ti'e Lake Claiborne
entry gate

Windsor Ruins entry gate

Hwy. 61 across from P.G. Country Club
entrance

Hwy. 547 between twin power poles
Hwy. 18, 5 miles east of Hwy. 61

REA pole east of Willows beyond Campbell
Church, Miss. Hwy. 462

Port Gibson City Barn, AS-1

West side Big Black River, south entrance
Tree adjacent to Warner Tully Camp entrance
Grand Gulf Military Park entrance gate

Hwy. 61, 3 miles north of Big Black River
At twin tower

Hwy. 61 at AS-2-61 across from Yokena Cliurch
West side of Hwy. 61, Letou-neau Hill

Hwy. 61, A8-3-61VA, north of Vicksburg Airport

Technical Specification requirements
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7.0

6.5
9'0

10.0

8.5
3.5
1.5

10,2

13.0
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18.0




TABLE 2-3

Page 2 of 6
ILD _LOCATIONS
ILD NQ. LOCATION
M-15 Barge slip (south edge)
#*M-16 AS~7-MT, Meteorological Tower
M=17 AS-6+<R8, Grand Gulf Road
*M-18 Former rai'road crossing eastern SITE BOUNDARY
M=19 Behind burn pit on fence at eastern SITE
BUUNDARY
M-20 Eat “exn SITE BOUNDARY behind hazardous waste
storage area
H=-21 A8-5-TC, Support Services Center
M-22 100 yards south of former KR entrance crossing
on west side
M-23 County Road/Heavy Haul Road 50 yards nerth on
power pole
M-24 Upper Grand Gulf Landing
*M-25 Hamilton Lake boat launch
M-26 Hamilton Lake outfall
.27 South point SITE BOUNDARY 200 yards along
property line
*M-28 AS-4~GJOE, Glodjo residence
H-29 In sharp curve of Waterloo Road to Waterloo
Plantation
*M=3u Arnold Acres Trailer Park (inactive) entrance
M-31 Duplicate TLD installed quarteriy at varying
locations
M-32 Duplicate TLD installed quarterly at varying
locations
* Technical Specification requirements
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TABLE 2-3
Page 4 of 6
TLD _LOCATIONS
|

IO N,  LOCATION SECTOR MILE |
i wM-49 Fork in wWeathers Koad H 4.5 ;
i *M-50 Pancla Hunting Club entrance B 1. 5
? *M-51 Power pole, 0.5 miles on gravel road to Big C L. B '
i Black on west side
f *M-52 Power pole, Bald Hill Road K 1.0 ,
! *M-53 Arnold Acres property fence past inactive H 1.1 :
, trailer park |
E *M-54 Bottom of curve past Arnold's house G 1.0 |
I' *M-55 Behind Bonner's Beauty Shop at MSDH air D 5.0 |
| sampler |
é *M=-56 Hwy. 61 at "All Creatures Veterinary Houpital" G 5.0 i
| *H-57 Hwy. 61, behind the Welcome to Port Gibson F 4.5 :
} sigr at Glensdale Subdivision

*M-58 Hwy. 61, Big Bayou Pieris bridge, southeast end E 5.0 :
; *M-59 Off levee at Winter Quarters Hunting Camp N - P | f
| M-60 Duplicate TLD installed quarterly at varying .o *w
; locations
: M-61 Protected area fence by vehicle entrance gate P Onsite
; M-62 ir:tectod area fence northeast corner parking N Onsite f
- o
F
E. M-63 Protected area fence middle parking lot N Onsite
r

* Technical Specification requirements |

|
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TABLE 2-3
Page 5 of 6
ILD_LOCATIONS

1D NO. LOCATION

M-64

M-65

M-66

H=67

H-68

M-69
M-70
M-71
M-72
M-73
M-74
M-75
M-76
M-77
M-78

M-79

Protected area fence southeast corner parking
lot

South protected area fence behind warehouse

South protected area fence across from
cooling tower

South protected area fence east end

East protected area fence across from
chlorination tank

East protected area fence near electric bus
North fence behind Turbine Building

133" elevation railway bay

133" elevation railway bay

Corner of fence cutside Control Building
Midway of north fence

Corner in fence in front of Maintenance Shop
Southeast corner S8W Basins

Protected area fence beside Maintenance Shop
Outside vault in Admin., Bldg.

Wall in Central Records (middle)

RADEVN.RPT/SRREVFLR-2-16
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MILE

Onsite

Onsite

Onsita

Onsite

Onsite

Onsite
Onsite
Onsite
Onsite
Onsite
Orsite
Onsite
Onsite
Onsite
Onsite

Onsite
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|
|
Page 6 of 6 l
|
l

TABLE 2-3
ILD LOCATIONS

i ILD N2, LOCATION SECTOR HILE |
% M-80 wall in Central Records, old library location Q Onsite |
i M-8 Inside Admin. Bldg., 2nd floor, northeast wall Q Onsite ;
} M-82 Tech Support area Q Onsite ;
| M-83 Tech Support secretary's office Q Onsite |
| M-84 Security Island P Onsite
| M-85 Lee Electric Building across from Port Gibson G 5.2 |

High School ) i
E *N-86 Bechtel gate north SITE BOUNDARY B 0.5
| 4-87 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
; *M4-90 Across from Middle Ground Island Q 3.5 ;
i *M-91 Transmission line by pond J 4.5 !
£ M-92 Fence behind orchard K 0.4 |
| M-93 Underground cable sign H 0.4 ?
i M-94 Sector R garden R 0.8 ;
; |
|
L * Technical Specification requirements
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2.3 MILK

NOTE #1: Analytical results are presented in Table
summarized in Section 4.0.

5

.1 of Attachment 1 and
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2.34

2'3'2

2:3.3

INTERPRETATIONS AND TRENDS O RESULTS

Milk samples within five miles of the GGNS site were unavailable
{1i 1991 due to the absence of milking animals. Therefore, milk
samples from the Alcorn State University control location were
collected and analyzed for lodine-131 and gamma radionuclides. As in
previous years, no radioactivit  ttributable to GGNS was detected in
milk samples.

The ingestion pathway shown in Technical Specification Table
3,12.1+1 specifies the frequency and .ocation for obtairing milk
samples. 1f 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
thie report.

REVIATIONS FROM THE ESP

As noted above, milk samples were unavailable within five miles
(8 km) of GGNS in 1991. Therefore, ESP personnel reduced sampling
frequency at the Alcorn State University control lecation to
semiannually until such time that milk samples become available
within five miles (8 km) of GGNS.

Because of milk unavailability, ESP personnel collected
vegetation samples to monitor the ingestion pathway, as specified in
Technical Specification 3,12.1-1.

EROGKAM DELCRIFTION

GONS Technical Specifications required sample collection

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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sample was reoquired from milkiag animals in each of three areas,
between five to eight km, where doses were calculated to be greater
than one mrem per year. Also requiied 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
beckground data., “iouover milk animals were un=vailable in 1991
within eight km (five mi.es) of GGNS. Therefore, Section 2.5,
Vegetation, addresses the unavailability of milk sar--'as witnin the

vicinity of GGNS.

i RADEVN.RPT 'SRREVFLR-2-22
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: TABLE 2-4
MILK SAMPLING LOCATIONS
h
r Alcorn State Universiiy¥® Located south-southwes of GGNS§

{Sector K, Radius !0.5 miles)

A o - bt S i Bt d mr

* Technical Specificatico requirements

NOIE

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
milk samples become available within 5 miles (8 km) of GGNS.
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2.4 WATER

NOTE #1: Analytical results are presented in Tables 2.1 through 4.6 of
Attachment I and summarized in bection 4.0.
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2.4.1

ANTERPRETATIONS AND TRENRS 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, lodine-131, tritium ana gamma radionuclides. As in
previous years, concentrations continue to be at background levels,
Surface 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 pCi/1 with a mean of 1109 pCi/l. 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
lications continues to be at background levels.

Grouadwater

Groundwater samples were collected quarterly and analyzed for

gaoma radionuclides and tritium. As in previous years,

concentrations continue to be at hackground levels.

RADEVN.RPTSRREVFLR-2~-25



2.4.2

2.4.3
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DEVIATIONS FROM THE EST

Water samples required by GGNS Technical Specifications were
collected and analyzed during 1991 without exception.
EROGRAY DESCRIPTION

Water samples were collected in the vicinity of GGNS for the
measurement ' radiocactivity by the waterborne exposure pathway.
Samples were collected in clean, labelled containers which were
rinsed with the sample media prior to collection.

Cistern water was uvampled monthly at two locations, an indicator
iocation near the site (McGee stern) and a control lecation (Willis
Cistern) (Figure 1-3, Table 2-5). Cistern water was analyzed monthly
for gross bLeta radionuclides, lodine-131 and gamma radionuclides. 1In
addition, a composite was analyzed quarterly for tritium.

Surface xater samples from the Mississippi River were collected
monthly at points upstream {control location) end downstream
(indicator location) of the plant discharge (Figure 1-3, Table 2-5).
Surface water was analyzed monthly for gamma radionuclides and a
cempusite was analyzed quarterly for tritium,

An additional surface water sample was taken from the GGNS
Discharge 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 fo: tritium.

RADEVN,RPT/SRREVFLR-2-26



Croundwater wa: sampled quarterly from three sources (Figures
1-3 and 1-4, Table 2-5). The two sources fulfilling the Techmical
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 “sruin State Park in Louisiana.
Groundwater was analyzed quarterly for gamma radionuclides and

tritium.
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McGee Cistern'

Willis Cistern*

PGWELL*

AAWELL™

LAKE BRUIN

Upstream®

Downstream®

Discharge Basin*

TABLE 2-5
HAIER SAMPLING LOCATIONS

CISTERN WATER

lLocated north of GGNS at the McGee hcuse
(Sector A, Radius 0.9 miles)

Located at the O, E. Wiliis house east-northeast
of GGNS across from the Shiloh Baptist Church
(Sector D, Radius & miles)

GROUNDWATER

Port Gibson Wells - Taken from distribution system
nr one of the five wells (Sector G, Ridius 5.0 miles)

Arnold Acres Trailer Park, inactive (Sector J,
Radius 1.1 miles)

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

4500 ft upstream of the GGNS discharge point intc the
Mississippi River to allow adequate mixing of the
Mississippi and Big Black Rivers (Sector Q)

5000 ft downstream of the GONS discharge point into the
Mississippi River near Radial Well No. 1 (Sector N)

West-northwest of GONS in parking lot (Sector P,
Radius 0.3 miles)

*Tecinical Specification requirements
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FIGURE 2-5

[ TRITIUM RESULTS
DISCHARGE BASIN
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1986

AVG pCi/I
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2.5 VEGETATION

NOTE #1: Analytical results are presented in Tubles 6.1 through 6.%a of
Attachment I and summarized in Section 4.0,
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2.5.1  INTERPRETATIONS AND TRENDS OF RESULTS

. Vegetation samples were collected and anaiyzed for gamma
f radionuclides and lodine-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 EROGRAYM DESCRIPTION

Since milk samples were unavailable within five miles of GGNS,

e TE— ST

broadleaf vegetation samples were collected monthly for the

W SR S T S um———— e

measurement of radioactivity by the ingestion exposure pathway.
Semples 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 bv 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/(s) than would be measured at offsite

sampling locations.
The GGNS Technical Specifications also required control samples

of each of the similar types of onsite vegetation 15-30 km fron the

B ey e——

site, To fulfill this requirement, a control vegetation sample

location has been established in Sector K at Alcorn State University

R S a—————— RS

{(Table 2-6),
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The preferred source of broadleaf vegetation was green-leafy
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vegetables suitable for human consumption. If such vegetablis were ;
not available, samples of any vegetation with relatively broad leaves

on which airborne radicactive particulate material might be deposited |
A were sampled. The raw samples were then analyzed for gamma

radionuclides and lodine-131.
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TABLE 2-6

YEGETATION SAMPLING LOCATIONS

Broadleaf Vegetation® South of GGNS near the Support Service 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
{Srctor K, 10.5 miles) when available, otherwise a
location 15-30 km distant

* Technical Specification requirements
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2.6.3
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ANTERPRETATIONS AND TRENDS OF RESULTS

Sediment samples were collected and analyzed for gamma
radionuclides. Results for upstream and downstream locations
continue to remain at background levels. Results for bavge slip
locations are discussed below.

2~ analytical results summary for 1985 through 1991 barge
slip sediment samples, which includes semiannual 2nd special
samples, is provided in Table 2-7. These radionuclides were not
detected prior to 1985, and their presente may be attributed to
buildup of very small amounts of particulates.

As shown in Table 2-7, radioruclide concentrations in barge
slip sediment appear to be stabilizing. However, as shown in
Figure 2-6, previous sampliing of the barge slip sediment revecled a
wide range of activity. No definite correlation between
radionuclide concentrations and plant operating levels, effluent
releases or river elevation has been found by ESP personnel.

Sediment samples required by GGNS Technical Specifications
ware collected and analyzed during 1991 without exception,
PROGRAM DESCRIPTTON

Sediment samples were collected semiannually at the following
locations (Figure 1-3, Table 2-8):

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

o llownstream of the barge slip in the vicinity of the
Hamilton Lake outfall (indicator location)

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

RADEVN .RPT/SRREVFLR-2-35



vy The only sediment sample required by GGNS Technical
Specifications is the downstream location (indicator). The upstream

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

indicator.

i

|

F

L fediment samples were collected near the shoreline from the
E top one-inch layer of sediment. After foreign objects were

|

|

discarded, the samples were transferred to clean, labelled

containers. The samples were then anr'vzed for gamma

radionuclides.
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TABLE 2-7
1985 - 1991 BARGE SLIP SEDIMENT ANALYTICAL SUMMARY

1985 1986 1987 1988 1989 1990 1991 1985 - 1991

Mean Mean Mean Mean Mean Mean Mean Range
Radionuclide | (pCi/kg) | (pCi/kg) | (pCi/kg) | (pCi/kg) | (pCi/kg) | (pCi/kg) | (pCi/kg) (pCi/kg)
Cesiun-134 N/A* N/A® 87 109 104 N/A* N/A* 72 = 13}
Cesium-137 240 99 185 142 159 124 145 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-5 . N/A* N/ A* 1454 777 199 853 307 168 - 1994
Manganese-54& 1293 837 2205 4BC 734 258 1252 10 - 11240

None detected
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TABLE 2-8

|
|
.l
o

SEDHAM* Downstream of the GGNS discharge point into the
J Mississippi River in the vicinity of the boat
landing near Hamilton Lake outfall (Secior N, 2

miles)
SEDBAR Barge slip (Sector Q, 1.5 miles)
SEDCONT Upstream from the GGNS discharge point into the

Mississippi River in the vicinity of Upper Grand
Gulf Landing (Sector R, 2 miles)

* Technical Specification requirements
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FIGURE 2-6

1985 — 1991 RANGE OF ACTIVITY
BARGE SLIP SEDIMENT
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2.7.1

2:7.2

2.7'3
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INTERPRETATIONS AND TEFNDS 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 date which was attributable to
the operation of GGNS.
DEVIATIONS FROM THE ESP

Fish samples required by GGNS Technical Specifications were
collected and analyzed during 1991 without exception.
EROCGRAM 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, slectroshock 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.
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Commercially or
Recreationally
Important Species™

TABLE 2-9

EISH SAMPLING LOCATIONS

Downstream of the GGNS discharge point into
the Mississippi River

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

* Technicval Specification requirements
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2.8 SPECIAL SAMPLES

NOTE: Analytical results are presented in Tables 9.1 through 12.1 of
Attachment I and summarized in Section 4.0.
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2.8.1 INTERPRETATIONS AND TPENDS OF RESULTS

Thirteen special samples were collected during 1991 and analyazed
L for gawma radionuclides. Descriptions of special samples collected
and discussion of results are provided below.
<] Surface Water - Sev.:n samples from three locations in 1991 to

provide supplemert.l information about GGNS effluent a-d site
background radioictive conventrations. A discussion follows.

- One sampln from Outfall 007 - Plant-related radicnuclides
not detected.

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

- Three samples from Barge Slip - Plant-related racionuclides
not detected.

o] Sediment - Three sediment samples from two locations to provide

supplemental information about GGNS effluents and site
background radiation levels. A discussion follows.

Section 2.6.

- Une sample at influent end of Sediment Basin B -
Plant-related raaionuclides not detected.

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

o Meat - One sample of venison at Bucksnort Hunting ( wmp -
Plant-related radionuclides not detected.

2.8.2 DEVIATIONS FROM THE ESE

Special samples are not a part of the GGNS Technical

Specifications requirement., Therefore, deviations from the ESP do

r
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[ - Two sampies from the CGNS barge slip - Results discussed in
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!

|

|

; not apply.
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2.8.3  PROGRAM DESCRIPTION
Special samples were occasionally taken from locations which
were not part of the routine ESP to provide supplementary data and to
address areas of special interests. Sample media may include
sediment, water K milk, fish, meat and vegetation and may be analyzed
for gamma radionuclides, lodine-131, tritium or gross beta 5

radionuclides depending upon current interest, ‘
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2.9 ANNUAL LAND USE CENSUS
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2.9-'1

2:.9.3

i SN ANTNE DRI et

INTERPRETATIONS ANU 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 heing calculated.

Results of the 1991 Land Use Census indicated land uses in the
zero to S5-mile rea surrounding GONS 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.
DEVIATIONS FROM ThE ESP

ESP personnel conducted the Annual Land Use Census a% required
by GONS Technical Specifications during 1991 without ex:eption.
PROGRAM DESCRIFTION

ESP personnel conducted an Annual Land Use Census, as required
by GGNS Technical Specification 3.12.2. The purpose of the census
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 louation, in each of the 16
meteorological sectors, of the nearest:

o Residence
o Animal milked for human consumption

) Garden of greater than 50 w® (500 ft?) producing broadleaf
vegetation,
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The method for conducting the 1991 Land Use Census was as {ollows:

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 r~t be made.

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

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

- Nearest milking animali.

o ESF personnel identified locations on the map, measured 1
distances to GGNS and recorded results on data sheets.

o ESP persounel compared 1991 Census results to 1990 Ceusus
results,
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TABLE 2-10

1990-199) LAND USE CENSUS CHANGES

SECTOR __ _ PARAMETER 1990 DATA* 1991 DATA* REASON FOR CHANGE

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

Buckner Buckner

G Nearest (David McGee) (Irvin Errington)| House now -ented by
Occupied 3.1 3.1 I. Errington (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 Nes est N. Noble L.C. Jones N. Noble ill & no longer
Broadleaf 70 ~ 100 grows garden
Garden

J Size GGNS (ENV) *GGNS (ENV) Size measurea by
Nearest 2500 ~ 419 R. Buckley & W. Guider
Broadlieaf
Garden

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

P Nearest None Wall =~ Watson House now occupied by
Ocenpied W. Watson
Residence

P Nearest None Wallace Watson Garden grown by W. Watson
Broadles” ~ S0
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 2-1i

|
i

Page 1 of 5
1991 LAND USE CEMSUS
PARZ4EIER A + B - - B
I. Nearest a. Distauce (ke 1.5 S 1.1 4.3
Occupied L. Bame i, 4%“%%“
Res idence c. Address Rt 2. Box 332 IP. O, Box 33 IRt 2. Box 372B
1 2 3 6
iI. Nearest Distence (ks)
Unoccupied
Residence
Nope _None Nope . Nope
TII. Nearest 8. Distance (km) _Noge —None Neae __Nope
Milk b. Ouwner's Name
Anima . Address
V. Neasrest 8. Distapce (km) 2.6 None Aal 4.5
Broadleaf . Owger's Name Mick ell Fraziexr |Jchn H. Jackson
Garden €. Address Bt 2. Box 377 F. O, Box 32 (Kt 2. Box 17iA
9. Garden Size (r*) Port Gi —+Poxt Gibson, MSiPort Gibson, MS
= 20 ~ 230 =~ 100*
V. Census Is the nearest ocoupied
Comparison: residence in the same location
8s last census? Yes - - Ye- Xes
Is the nearest milk animal in
the same location as last
census? N/A __N/A NiA e
Is the nearest hroa’leaf
garden in the same location
as last census? Yes N/A Yes Yes

‘Changed since 1990 census.
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TABLE 2-11

Page 2 of 5
1291 LAND USE CENSUS
SECTOR SECTOR SECTGR SECTOk
PARAMETER E E c H_ l
i. Nearest g. Distance (kml 1.0 7.0 2.1 i.8 ,'
Occupied *
Residence k. Neme u__mmmmu_
d. Nusbex of Occupants Port Gibson. MS!Port Gibson. MS'Port Gibscn. MS|Port Gibsza, MS
. & pd i
| Nearest Distance (km)
Unoccupied
Kesidence
None __Nope —_dcpe . Nope
I1I. Nearest 4. Distance (ka) Noge Noge _Nope Nope =~
Milk k. Owner's Name
Animal . Addzess
IV. Nearest 8. Ristance (ka) 2y . 3.4 6.7
Broadleaf Buckner
Garden b. Owper's Name Hizam Wells  |Cexa)d Baker |[(David Dovle) *|L. C. Jopes *
<. _Address B 2. dox 172 IRs 2. Box 416A !P. O, Box 174
d. Gazxden Size (8*) Poxt Gibson. MS|Port Gibson. MS|Port Gibsom, MS!Port Gibson, NS
~ 100 -~ 29 ~ 1000 (Grapes) ~ 100
V. Census Is the nearest occupied
Comparison: residence in the sase location
45 Aast cepsus? Xes Yes Yes _des .
Is the nearest milk animal in
the same location as last
sensus? N/A N/A N/A _N/A
Is the nzarest broadleaf
garden in the same location
as last census? Yes Yes Yes No

“Changed since 1990 census.
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Page 3 of 5
1931 LAND USE CENSUS
SECTOR SECTOR SECTOR oECTOR
PARAMETER J K_ L _—
I. Nearest 4. Distance (km} 2.0 2.2 1.4 _None
Occupied Glod jo
Residence b. Name Jim Cassell. Jxl(Buddy Roddev)
c. Address o <D IRt 2. Box 404 IRt 2, Box 401
d. Nusber of Oczupsats Port Gibson. MSiPort Gibson. MS!Port Gibson. NS
2 & 4
il. Nearest a. Distance (km) 3.8 None None Mone
Unoccupied Bill Cassell
Eesidence House
I11. Nearest 4. DRistance (km) None _Nope _Nope __Nope
Milk b. Owner's Name
Animal c. Address
IV. Nearest 8. Distepce (ka) 8.6 3.3 A4 None
Broadleaf Glod jo
Garden k. Owner's Name X | Jim Cassell. Jx|(Buddy Roddev)
o Address P. O. Box 756 (Rt 2. Box 404 |[R:x 2. Box 401
d. Garxden Size (m*) Port Gibson. MS!Port Gibson, NS i
~ 4L]o* ~ ~ l00*
V. Census 6. Is the nearest occupied
Comparison: residence in the same location
as lasi censusl les Xes Yes _N/A
b. 1Is the nearest milk animal in
the same location as last
census? __N/A N/A N/A N’A
c. 1Is the nearest broadleaf
garden in the same location
as last census? Yes Yes Yes K/A

“Changed since 1990 census.
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TABLE 2-11

Page 5 of 5
123, LANL USE CENSUS
Vi. Remarks:
Census conducted by: M Mg y i H-15-91
Signature / Date
vil. Keview:
a. Comparison of previous and present locations:
I 1 No differences
IX] Differences
| | Significant
[X] Insignificant
b. Calculations:
[X] Not required
I ] Reguired )
Completed by: JA}W@)M,/ 1 1-2(-9¢
Signature / Date
ill. Reviewad/Approved: M L [1-3%-%1
Svpervisor, Environmental Services / Date
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SECTION 3.0

ANALY?'CAL PROGRAM TECHNICAL DESCRIPTION
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3.1 SAMPLI HANDLING AND TREATMENT

Once a representative sample is received by analvtical laboratory,

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

Environmental samples frequently require treatment prior to analysis.

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

be performed.

3.1.1

3.1.2

3‘1.3

Water Se¢- les

Gene.ally, one-gallon water samples were acidified with five ml
of concentrated HCl acid when co!iected. Samples for tritium
angalyses should not be stored {5 polyetiylere bottles for more than 3
or 4 months because water can evaporate through polyethylene,
Adr Filters

Air filters were handled with care when heavy dust loadings were
observed because particulate matter ls easily removed from f.lter.
Alr filters were normally received by ‘aboratory in plastic
containers; some extremely low-level analyses required analysis of
the container as well as sample,
Hilk

Milk samples were usually refrigerated until analyses could be
performed, If analyses were delayed for more then a few days, a
preservative (formaldehyde) was added to inhibit bacterial growth and
retard spoilage., Milk sanples analyzed for lodine-131 had 100 ml
formaldehyde added, of which 40 wl is rormally added prior to
shipment by customer, to avoid binding of the iodine t - . may wccur

with smaller levels of formaldehyde.
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Saction 3.3 describes process used tou measure overall alpha-beta
rad.onuclides of water sanples without identifying specific radicactive isotope
preseit. No chemical separation techniques were involved. Two hundred ml of
sample war evaporated in a beaker at approximately 100°C. The residue was
*ransferred 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 * [ON/TI=(B/t)=(x)(N/T)]/(2,22:V-E)
(pCi/1)
TWO SIGMA ERROR = 1,96 J(N/T*)#(B/'t%)/(2.22.V-E)
(pCi/1)
LLD (pCi/1) = 4,66 J(B)/(2.22'V-E t)
where: N 2z Gross counts of sample
T = Number of minutes sample was counted
B = Counts of blank
t = Number of minutes biank was counted
2.22 = dpa/pCi
v = Lample aliquot size (liters)
£ * Counting efficiency
r = Ratio of alpha counts in beta counting (cross-talk)

1f net activity (N/T-B/t) was equal to or less than couniing error, the
activity on collection date was below limits of detection and was designated

less than the lower limit of detection (LLDI.
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3.4 ANALYSIS OF WATER SAMPLES FOR TRITIUM

S e S e e S

e Ry

3.5

Five milliliters of water was added to 15 ml of ligquid scintillation
solution in a 25 ml viai. The sample was inserted into a liquid scintillation
spectrometer and counted for 300-500 minutes.

Calculations of the results, two sigma error and lowar 'igit of detection
(LLD) were performed as indicated iu the following:

RESULT = [(N/T)=(B/t))/[(2.22:V-E) exp(<Adt, )]
(pCi/1)

TWO SIGMA ERROR = 1.96 J(N/T?)+(B/t?*)/[(2.22 V-E) exp(=Abt,)]
(pCi/1)

LLD (pCi/1) .
z.zz-x-v-t~exp(~x4t2)

.

wherns: Gross counts of sample

Number of minutes sample was counted

Counts of blank

Number of minutes blank was counted

dpm/pCi

Sarple aliquot size (1)

Counting efficiency

Decay correction where At, is time elapsed
between collection of saméle and date of counting.

ANALYSIS OF SAHFLES FOR [ODINE-131

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

carrier solution. The sample was then passed through an anion exchange resin
colurnn to remove iodine from the sample. The iodine was then stripped from the
resin with a sodium hypochlorite solution, reduced with hydroxylamine
hydrochloride and extracted into carbon tetrachloride as free iodine. It was
then back-extracted into soaium bisulfite solution and was precipitated as
silver iodide. The precipitate was weighed to determine chemical yield and
mounted on a stainless steel planchet for low-level beta counting. The
chemical yield was corrected by maasuring the stable iodide content of milk or

water with a specific ion electrode.
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3.6.2

3.6.3

306.“

Yegetation, Food and Garden Crops. and I'ish

A maximum quantity of undried vegetation, food or garden crop
semple was loaded into a tared 3.5<liter Marinelli beaker and
weighed. The sample was then counted for a minimum of 200 minutes,
or until required LLDs were achieved, in a shielded Gel.i detector as
described in Section 3.6.1.

As much as possible (vp to the total sample) of the edible
portion of a fish was losded into a tared Marinelli beaker and
-2ighed. The sample was then diluted with deinnized water to weigh
3.5 kg and counted for a minimum of 240 minutes in ¢ shielded Geli
detector as described in Section 3.6.1.

Soils and bediments

Soils and sediments were aried 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 shieided Geli detector as described in
Section 3.6.1.

Charcoal Cartridges

Charccal cartridges were counted in a Marinelli beaker, with cne
to four cartridges positioned on the face of a GeLi detector and up
to seyven cartridges on its side. Each detector was calibrated for
both top and side positions and a counting efficiency determined,
The Jodine-131 detection limit was determined for each charcoal
cartridge, assuming no positive results for lodine-131, by utilizing

smallest volume of air reco.ded for a cartridge within Marinelli
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sigma counting error are

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

X
! Analytical results which are less than the
I 4
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4.1 199] PROGERAM RESULTS SUMMARY* |
Results of the ESP for 1931 are summarized in Tables 4«1 and 4-2. |
Sampling locations ~aired by GONS Technical Specifications, which are
identified in Sections 2.1 through 2,7, were used to develop Table 4-1., Table
4=2 includes all sampling locations, not just those required by Technical
; Specifications.

Indicator and control locations for Table 4-1 are as designated by GGNS
Technical Specifications and summarized in Table 4-3. Indicator and control
locations for Table 4-2 are listed in Table 4-4. For determining ranges and
means for indicator and control locations, values reported as less than (<)

were not used.

* Analytical results were provided by Entergy Services, Inc. (ESI) System
Chewistry, formerly Arkansas Power & Light Company's Technical Analysis
Saction, with exception of thermoluminescent dosimeter analysis provided by
Teledyne Isotopes Midwest Laboratory.
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ww
Name of Facility _Grand Gulf Nuclear Statiopn Docket No. ______ 50-416

Location of Facility _Claiborpe. Mississippi Reporting Period Japuary - Decesber 1991

(County, State)

Indicator Location with Highest Control
Type and Locations _Anpual Mean Locations Number
Sample Type Numb=ar a b Mean (F) ¢ d Mean (F) Mean (F) of Non-Routine
(Units) of Analyses | LLD [Range] Location |Range ] {Range ] Results e
Air Particulates|GB 259 0.01f .015 (156/156)| AS-7 MT .015 (52/52) {.017 (102/103) 0
(pCi/m?) [.003 - .02¢] |(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 0.086 <LLD N/A N/A <LLD 0
Airborne lodine | 1-131 259 0.07 <LLD N/A N/A <LLD 0
(pCi/m*)
TLD (Inper King)| Gamma 58 (f) 18.1 (58/58) M-18 22.6 (&/4)
(mR/Qtr.) [12.4 - 23.8] |(Sector F, 0.5 mi}|[20.3 - 23.8) N/A 0
TLD {(Quter Ring)| Gamma 58 (f) 17.9 (58/58) M-55 22.9 (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) Camma & {f) N/A N/A N/A 18.0 (&4/4&) 0

(mR/Qtr.)

[17.2 - 18.4)
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Table &4-1

Neme of Facility Grand Gulf Nuclear Station  Docket No. ___ 50-4]6

(County, State)

Location of Facility _Claiborne, Mississippi  Reporting Period Japuary - December 1991

Ina“cator Location with Highest Control
Type and Locations Anneal Mean Locations iNumber
Sample Type Numier a b Mean (F) c d Mean (F) Mean (F) of Non-Routine
{Units} of Apnalyses | LLD [Range ] Location [Range | | Range] Resulis e
Well Water H-3 8 | 2000 390 (1/4) Arnold Acres 390 (1/4) <LLD 0
(pCi/1) GS 8 IN/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 a
Co-58 i5 <LLD N/A N/A <LLD 0
Co-60 15 <LLD N/A K/A <LLD 0
Zn-65 30 <LLD KN/A N/A <LLE ¢
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 ¢
Ba-140 60 <LLD N/A N/A <LLD o
La-140 15 <LLD N/A N/A <LLD 0
Milk I-131 2 1.0 N/A N/& N/A <LLD 0
(pCi/1)
GS <
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
(pCi/kg wet)
GS 168
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 &
mmm_m
’

Name of Facility mmmm_ Docket No.

Location of Facility _Claiborpe. Mississippi  Reporting Period w
(County, State)

Indicator Location with Highest Control
Type and Locations Apnual Mean Locations Number
Sample Type Number a b Mean (F) ¢ d Mean (F) Mean (F) cf Non-Routine
{Units) of Analyses | LLD {Range ] Location [Range ] |Rarge] Results e

Fish GS &

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

Fe-59 260 <LLD N/A N/2 <LLD 0

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 G

Cs-137 150 <LLD N/A N/A <LLD o
Bottom Sediments| GS 2

{pCi/kg dry) Cs-134 150 <LLD N/A N/A N/A 0

Cs~137 180 70 £1/2) Hamilton Lake 70 (1/2) N/A 0

IN/A] (Sector N, 2 mi) {M/A)

GB = Gross beta; I-131 = lodine-131; H-3 = Tritium; GS = Gammz scan.

LLD = Required lower limit of detection based on Grand Gulf Nuclear Station Technical Specification Table 4.12.1-1.

Mean and rang. based upon detectable measurements only. Fraction of detectable measurements at specified
locations is indicated in parentheses (F).

Locations are specified (1) by name and (2) sector relative to reactor site.

Non-rontine results are those which exceed ten times the comtrol station vailue. If no control station value is
available, the result is considered non-routine if it exceeds ten times the preoperational value for the location.
LLD not defined in GGNS Techrmical Specification Table 4.12.1~1.
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{All Samples)
Name of Facility Grand Gulf Nucleer Station  Docket No. ______ 50-416

Location of Facility _Claiborpe, Mississippi  Reporting Period _January - Decesber 1991

(County, State)
3 lndicator Location with Highest Centrol
Type and Locations Annual Meap Locations |Number
Sample Type Number a4 b Mean (F) c d Mean (F) Mean (F) of Ncn-Routine
(Units) of Analyses | LLD [Range ] Location [Range ] [Range } Results e
jg}r Particulates| GB 570 0.01 }.015 (312/312) AS-4 GJOE 016 (52/52) |.017 (255/258) 0
(pCi/m*) [.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 a4
Cs~-134 0.05 <LLD N/A N/A <LLD 0
Cs~137 0.086 <LLD N/A N/A <LLD 0
Airborne lodine I-131 570 0.07 <LLP N/JA N/A <LLD 0
(pCi/m®)
TLD (0-2 Miles) Gamma 201 £¥) ’20.6 (201/201) M-69 (Sector G, 82.0 (4/4) N/A 0
(mR/Qtr.) {10.0 - 89.2] |Protected Area 168.6 - 89.2]
Boundary)
TLD (2-6 Miles) Gamma 80 (£) 17.9 (80/80) M-55 (Sector D, 22.9 (&/4) N/A 0
(mR/Qtr.) [8.6 - 26.7] 5.0 mi) [21.0 =~ 24.7]
TLD (> 6 Miies) Gamma 61 (£ N/A N/A N/A 18.4 (61/61) 0
{(mR/Qtr.) [13.9 - 22.9]

1
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Name of Facility Grand Oulf Nuclear Station = Docket No.
Location of Facility Claiborpe, Mississippi

Table 4-2

(County, State)

20-416

Reporting Pericd

szt - December 1591
T -

Indicator Location with Highest Control
Type and Locations e Apnual 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 ] Eesults e
Cistern Water GB 24 4 2.7 (2£12) McGee Cistern 2.7 (2/12) 2.8 (3/12) 0
(pCi/1) 0.8 - 4.6] (Sector A, C.9 mi}|[0.8 - 4.6] [0.9 - 4.8]
I~131 24 1.0 <LLD N/A N/A 0.6 (1/12) O
[N/A)
B~ 8 2000 <LLD N/A N/A <LLD 0
GS 24
Mn-354 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 /A N/A " <LLD 0
Zn-65 30 <LLD N/A N/A <LLD 0
4r=935 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 (¥
Ba~-140 60 <LLD N/A N/A <LLD 0
La-140 15 <LLD N/A& N/A <LLD J
Surface Water H-3 14 2000 935 (5/10) Discharge Basin 1109 14/4) <LLD 0
(pCi/1) {240-1340] {{Sector P, 0.3 mi)| [819-1340]
GS 43
Mn-54 15 <LLD N/A MN/A <LLD 0
Fe-39 30 <LLD N/A N/A <LLD ¢
Co-58 i5 <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
Zxr-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 6l <LLD N/A K/A <LLD o
La-140 15 <LLD N/A N/A 1  <LLD 9
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Table 4-2
| Page & of 5
| ENVIRONMENTAL MONITORING FROCRAM SUMMARY
(All Samples)
Nare of Facility Grand Gulf Nuclear Station  Docket No. __ 50-416
Location of Facility Claiborne, Mississippi  Reporting Period _Jaguary - Decembexr 1991

(County, State)
Indicator Location with Highest Control
Type and Locations e Anpual Mean Locations Number
Sample Type Number a b Mean (F) c d Mean (F) Mean (F) of Norn-Routine
. (Units) of Analyses | LLD [kange] Location {Range] [Range | 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-586 130 <LLD N/A N/A <LLD 0
t 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 <LLP 0
Cs-137 150 <LLD N/A N/A <LLD o
Bottom Sediments! GS 9
(pCi/kg dry)
Mu-54 (f) 1252 (3/77)) Barge Slip 1252 (3/4) <LLD I
[940-1584] {Sector Q, 1.5 mi)|[940-1584]
Co-58 (f) 59 (2/7) Barge Slip 59 (2/4) <LLD o
[27-90]) {Sector Q, 1.5 wmi)|[27-90]
Co-60 (£) | 1171 (3/7) Barge Slip 1171 (3/4) <LLD I
, [770-1473] (Secrtor Q, 1.5 mi){[770-1473]
- Cr-51 (f) 307 (2/7) Barge Slip 307 (2/4) <LLD 2*
| 284-329] (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 (27/2) 0
{70-221} (Sector Q, 1.5 mi)|[93-221} | 34-45]

: * Concentrations exceeded ten times the control station value (LLD).

g results have not been established.

RADEVN. RPT/SRREVFLR-4-9
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T —————

(County, State)

{All S.mples)
Name of Facility _Crand Gulf Nuclear Station  Docket No. ___ ,0-416

I
!
!
:
Location of Facility Claiborme. Mississippi ~ Reporting Period _Jaguary - December 1991 i
|
:
!
|

cooTe

Indicator Location with Highest Control
Type and Locations Annual Mean Locat ions Number
Sample Type Number a b Mean (F) ¢ d Mean (F) Mean (F) of Non-Routine
{Units) of Analyses | LLD {Range | Location [Range| [Range | Results e
Meat GS 1
(pCi/kg wet)
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 :
(pCisfl) Mn-54 15 101 (2/2) Unit 1 Sewage Plant 101 €2/2) N/A U :
[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 ¥ |
[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 1
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 9 !
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; 1-131 = Jodine-131; H-3 = Tritium; GS = Gamma scan. :

nou

LLD

Mean and range based upon detectable measurements only.

indicated in parentheses (F).

Locations are specified

(1) by name and (2) sector relative to reactor site.

Non-routine results are those which exceed ten times Lhe control station value.
available, the result is considered non-routine if it exceeds ten times the precperational value for the Jocation.
LLD not defined in GGNS Techni-al Specification Table &4.1:.1-1.

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

Page 1 of 3
INDICATOR & CONTROL LOCATICNS
I Total
- AIR o indicators -~ AS-6 RS 52 52 va. - Gross Beta, 1-131;
AS-7 MT 52 52 ea. - Gross Beta, I-131;
AS-8 WR 52 52 ea. - Gross Beta, 1-131:
o Control - AS5-1 PG 51 51 ea. - Gross Beta, 1-131;
AS-3 61VA 52 52 ea. - Gross Beta, 1-131;
« TLDs o Indicators
= Inmer Ring
M-16, 18, 25, 27, 28, 30, 41, 42,
43, b4, 45, &6, 52, 53, 54, 86 58 58-Gamma
~ Outer Ring
M-36, 40, 47, 4B, 49, 50, 51, 53,
56, 57, 58, 59, 88, B89, 90, 91 58 58-Gamma
~ Special Interest Areas
N-01, 07, €9, 10; 33, 38, 39 27 27-Gamnma
o Control - M-14 4 4-Gamma
- WATER Cistern
o Indicator - McGee 12 12 ea. - Lross Beta, I-131, Gamma;
4-Tritium (H-3}
o Control - Willis 12 12 ea. - Gross Beta, [-131, Gamma;
4&-Tritium (H-3)
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Page 2 of 3
(GGN" Technical Specification Samples)
Total
-Sample Type _Locations
- WATER
{cont'd) Surface
Indicators -~
Downstream Mississippi River 12
Discharge Basin 12
o Control - Upstream Mississippi River 12
Groundwater
© Indicator - Arnold Acres 4
o Control - Port Gibson Cily 4
- MILK o Indicator - None N/A
o Control - Alcorn State University 2
- YEGETATION | © indicat-.. -
Sector J Garden 36
Sector R Garden 36
o Comtrol - Sector K
(Alcorn State University) 36

4=Tritium (H-3);

4&-Tritivw (H-3);

12-Gamma

i2-Camma

4-Tritium (H-3); 12-Gamma

Tritium (H-3), Gamma

Tritius (B-3), Gamma

& ea. -

4 ea, -

N/A

2 ea. - 1-131, Gamms
36 ea., - I-131, Gamma
36 ea. - I-131, Gamma
36 ea. - I-131, Gamma

RADEVN.RPT/ SRREVFLK-4-12
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TABLE 4-4

T — Y IENRRNE0NN Ty~

Page 1 of 4
INDICATOR & CONTROL LCT4TIONS
(All Samples)
Tetal
- AIR o Indicators AS-4 GJOE 52 52 ea. - Gross Beta, 1-131; 4-Gamma
AS-5 TC 52 52 ea. - Gross Beta, 1-131; 4-Gamma
AS-6 RS 52 52 ea. - Grouss Beta, 1-131; 4-Gamma
AS-7 MT 52 52 ea. - Gross Beta, 1-131; 4-~GCamma
AS-8 WK 52 52 ea. - Gross Bets, 1-131; 4-Gamma
AS~-9 GGHP 52 52 ea. - Gross Beta, 1-131; 4-Gamma
o Controls - AS-1 PG 5 51 ea. - Gross Beta, I-131; 4-Gamma
AS-2 61N 52 5 ea. - Gross Beta, [-131; 4-Gamma
AS-3 61VA 52 "l ea. - Gross Beta, 1-131; 4-Gamna
AS-10 NLT 51 "' es. - Gross Beta, 1-131; 4-Gamma
AS~11 §8TJ 52 5. va. - Gross Beta, 1-131; 4-Gamma
« TLDs o Indicators
- 0-2 Miles
%18, -35,-16, .17, 18, 19, 20; 2%,
22. 3%, 25, 26, 27; 28:. 2. N,
41, 42, 43, 44, %5, 46, 52, 53,
54, 61, 62, 83, 64, 65, 66, 67,
66, 69, 70, 71, 72, 73, 74, 75,
76, 77, 78, 79, BO, 81, 82, 83,
85, 86, 92, 93, 94 zZ01 201-Gamma
- 2-6 Miles
M-01, 07, 09, ', 36, &0, 47, 48,
&9, 50, 51, 5 .6, §7, 58, 59,
85, 87, 88, B9, 90, “1 20 BO-Gamma
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TABLE &4-4
Page 2 of 4
INDICATOR & CONTROL LOCATIONS
(All Samples)
Total
_Sample Tvpe _Locations
- TLDs o Controls
(cont'd)
- >6 Miles
M-02, 03, 04, 05, 06, 08, 11, 12,
33 B4, 33; 385 35, 37, W, 39 61
© WATER Cistern
(3] Iindicator - McGee 12

61-Gamma

2 ea. - Gross Beta, 1-131, Gamma;

o Control - Willis
Surface

o Indicators -~

Downstream Ms. River 12

Discharge Basin 12

Outfall 067 (1) 1

Outfall 010 (1) 3

Barge Slip (1) 3
o Controls -

Upstream Mississippi River 12

4-Tritivm (H-3)

12 ea. - Gross Beta, 1-131, Gamma;
4~Tritium (H-3)

12-Gamma ;
12-Gamma ;
1-Ganma
3-Gamma
3-Gamma;

12-Gamma ;

4-Tritium
4-Tritium

2-Tritium

4-Tritium

{#-3)
(H-3)

{H-3)

(H-3)
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Groundwater
Indicator -
Arnold Acres
Controls -

Port Gibson City
Leke Bruin State Park

Indicator - None
Control - Alcorn State University
Indicators -

Sector J Garden
Sector R Garden

Control - Sector K
(Alcorn State University)

Indicator - Downstream Mississippi River

Control - Upstcieam Mississippi River

N/A

36
36

Tritium (H-3), Gamma

P

®

w
i

4 ea. - Tritium (H-3), Gamma
4 ea. - Tritium (H-3), Gamma
N/A

2 ea. - 1-131, Gamma

36 ea. - I-131, Gamma
36 ea. - 1-131, Gamma

36 ea. - [-131, Gamma
¢-Gamma

2-Gamma

RADEVN.RPT/SKREVFLR-4-16
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- SEDIMENT

Indicators -

Hamilton Lake (SEDHAM)
Barge 51ip (SEDBAR)
Barge Slip (1)

Basin B (1)

Control - Upstream Mississippi River
{ SEDCONT}

Indicator - Sector N
(Bucksnort Hunting Camp) (1)

Control - Nene
Indicator -

Unit 1 Sewage Plant
{Outfall 610) (1)

Control - None

“- NN

L%

K/A

N/&

Z-Gamma
2-Gamma
2-Gamma
1-Gamma

2-Gamma

1-Gamma

N/A

2-GCamma

N/&

{1} Special samples
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SECT!ON 5.0

QUALITY CONTROL DATA
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5.1 CROSSCHECK PROGRAM RESULTS

Entergy Services, Inc, (ES1) System Chemi-cry, formerly Arkansas Power &
Light's Technical Analysis Section, analyzed Environmental Protection Agency
(EPA) crosscheck samples for GONS. These results are provided in Attachment I,
1991 Environmental Sampling and Analytical Report. ESI System Chemistry's
analysis participation, shown in Figure -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 1] contains the most recent results
obtained through Teledyne's participation in the International Intercomparison
of Environmental Dosimeters. Results were w'thin the acceptable range of
known value.

DUPLICATE SAMPLES

Results {.r 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. Table 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 resvits, shows that consistent, valid data is being

reported based on similarity of results.
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Table 5-1

o

Indicator Indicastor Control Control
Sample Type and Locations Lo ations Locations Locations
Type Number a b Mean (F} ¢ Mean (F) c Mean (F) Mean (F)
{(Units) of Analyses LLD |Range | [Range} [Range] {Range]
For Duplicates For Samples For Duplicates For Samples
Bo*tom Sediments| GS
(pCi/kg dry} Mn-54 (d) 139, (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) <LIn <LLD
[N/A] IN/A]
€x-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) 26 (1/13 % (1/1)
N/A [N/A] (N/A) [N/A]

B
g

GB = Cross beta;

Mean ard range based upon detectable measurements only.

I-131 = Iodine-131; H-3 = Tritium; GS = Gamma scan.
LLD = Required lower limit of detection based on Grand Gulf Nuclear Station Techmical Specification Table 4.12.1-1.

indicated in parentheses (F).

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

RADEVN .RPT/SRREVFLR-5-5
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FIGURE 5-1

| 1991 RESULTS
EPA INTERLABORATORY COMPARISON

UNACCEPTABLE** 8%
: 3 ANALYSES)

ACCEPTABLE* 92%
(34 ANALYSES)

. * WITHIN THREE STANDARD DEVIATION RANGE |
. #* OUTSIDE THREE STANDARD DEVIATION RANGE :

R - e ettt s . ) v
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FIGURE 5-2
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6.1

3.2

6.3

1291 DATA

Attachments 1 and 1] present data obtained by Entergy Services, Inc (ESI)
System Chemistry, formerly Arkanuas Power and Light's Tecinical Analysis
Section and Teledyne Isotopes Midwest Laboratory on samples collected from
January through December 1991. Data was provided by E81 System Chemistry in
monthly progress reports with exception of thermoluminescent dosimeters (TLDs).
Teledyne Is “opes provided TLD data in quarterly reports.

Data presented in Attacuments 1 and Il is comparable to that
encountered in previous years,

In many analyses, the LLD achieved by ESI System Chemistry <as lower than
maximum LLD permitted by GGNS Technical Specification Table 4.12.1-1. Factors
such as unavoidable small sample size, background fluctuations, presence of
interfering radionuclides or other uncontrollable circumstances may cause
Technical Specifications' LLD to be unachievable. However, in 1991 all
Technical Specification LLDs were achfeved.

SEPORTING LEVELS

Radioactivity attributable to GGNS was found in the dischrsrge basin water,
sewage sludge and barge slip sediment. However, no reporting levels for
radioactivity concentration in environmental samples, as outlined in Technical
Specifications Table 3.12.1-2 when averaged over any calendar quarter, were
equaled or excseded due to GGNS effluents. Oune radionuclide (Chromium-51),
which is not listed in GONS Technical Specifications Table 3.12.1-2, was
detected duriang 1991 in the barge slip sediment. However, the quantity
detected was not capable of causing a dose to a member of the public exceeding

calendar year limits of Technical fpoacifications 3.11.1.2 of £ 3 miilirem total
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body and < 10 mil'irem any organ as calculated by the following generalized
equation found in Regulatory Guide 1.109, Appendix A:
R = (40) (C) (U) (D) (W)
where: R = Annual dose ' 5 skin or total body in mrem/year;
40 = Area-mass conversion factor given ir Appendix A of Regulatory
Guide 1.109 in Kg/m?;
C = 1991 maximum radionuclide cuncentration (329) in pCi/kg;
U = Maximum exposure time given in Table E-5 of Kegulatory Guide
1.109 (67 hours for a teenager);
D = External dose conversion factor for standing on contaminated
ground given in Table E-6 of Regulatory Guide 1.109 (2.60 E-10
for skin and 2.20 Z-10 for total body) in mrem/hr per pCi/m?,
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 6/ hours at the barge slip
shoreline was calculated to be approximately .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 Radiclogical
Monitoring Program Special Reports were required.
6.4 SAMPLING DEVIATIONS
Samples required by GGNS Technica. Specification 3.12.1 were collected
within the scheduled period unless noted otherwise in Attachments I and II.
Sample deviations at locations required by GGNS Technical Specification-
are Jiscussed in Sections 7 ° through 2.7. These sections provide more
explanation concerning reasons why samples were missed and describes corrective
action where appropriate.
6.5 RADIOACTIVITY NOT ATTRIBUTABLE TO GGNS
Radioactivity attributable to other sources has been detected twice by the
GGNS ES.. In early 1980, the 25th Chinese nuclear test explosion was detected.

In 1986, the radiocactive plume release due to reactor core degradation at

Chernobyl Nuclear Power Plant was detected.

RADEVN.RPT/SRREVFLR-6-2
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6.6 SAMPLING RELOC'TION

Sampling locatious did not change in 1991, Therefore, there was no need
to identify new locations and report circumstances of unavailability in the
Semiannual Radiocactive Effluent Release Report.

6.7

Data from the GGNS ESP was compared to federal and state nonitoring

e el e L e S

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

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

Radiation Monitoring Network, Tlne state programs are conducted by the
Mississippi State Department of Health, Division of Radiologica. Health, and
the Louisiana Department of Natural Resources, Nuclear Enersv 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 ot which

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

W — -

Prior to 1991, no change in collocated TLD results hus been attributed to GGNS
operation.

diclogical 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

g T e . T W S Y

obtained results that are within similar ranges. The only common location
where radiocactivity 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. Nu missing results were identified during ESP personnel's review of

these results.

6.9 HARMFUL EFFECTS OR IRREVERSIBLE DAMAGE
No harmful effects or evidence of irreversible damage were detected by ESP
\
f monitoring. Therefore, no analysis or planned course of action to alleviate
i problems was necessary.
|
L
|
|
h
j
|
!
.’
I~
l
)
|
1
‘I
|
|
i
{
)
|
| RADEVN .RPT/SRREVFLR=6-4
1
1



— ——————————————————————— o ey
[ S - - -
« — e — e e ——— A — . . — - e e e e e — — ~ —_
] e e e e e
|
-
T
-
4 4
-
! X
vl
!
-
<l
! »
-
<]
! e~
L
£
<t
~ -
)
-
! r £
o
-
J
i .
~ b
- >
! - -
! | [ -
£5 X
~ U
<
| <L
| <J b
<
o
7
v

= i
3 :
ba
] -
= .
X.
ﬂtj -
o v
v
i >
! Z
!
=~
o
e e e . e, e, & - — e .




GRAND CULF
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
December, 1991

PREPARED BY:

SYSTEM CHEMISTRY
ENTERGY SERVICES, INC.







S Nt $ P
gt =
=4 i

T P e

T e B R e T b B b T W i e o I - - . e e e e L | T ' " T EE T N oL e e A e i T Tt 1 T T T o e e o

Summary of Monitoring Results

As in previous samples, plant-related isotopes were detected in the Barge
S1ip sediment,

The term "GG" ending of lab number denotes a duplicate samplv.
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Tsble No.: 1.1

Sample: Air Sanples, (Beta 1-131)
coliection: Contimsous with Weekly Exchange
Units: pCi/M**3

Location: AS-1, PG

# = Control Locetion * = Low Level Araiysis

Lab ¥o.

910060
910123
910165
910202

910233
910281
910327
910361

910428
910477
910502
910545

910628
910683
910717
910753
910785

910823
910847
£10907
910930

91097¢
911029
911078
91117

Envirormentel Radiclogical Ronitor:ng Report

Begin Date End Date

01/02/9
01/08/91
01715/
o229

01/29/91
02/05/91
02712/
02719/91

02/26/91
037059
03/12/91
0319/

03726771
04702/
Ou 70291
047/16/N
04/23/N

04 /30/91
05/07/91%
05714/
05721/N

05/28/M
04/ 04 /9N
06/11/91
06/18/91

(1)

01708/
01/15/N
01/22/91
01729/

02/05/91
g712/91
02/19/N
02726/

03/05/9
a3/12Mm
as/19/Nn
03726/N

04702791
04/09/91
04716/
o3 (1)
04730/

05/07/9
05714791
os/21/91
o5728/9

06/04 /91
867319
0671 .9
06725791

Upit was not

Gross -Bets

0.042 +/-0.0u.
0.027 +/-0.002
0.022 +/-0.002
0.033 +/-0.003

0.025 +/-0.002
0.020 +/-0.002
0.026 +/-0.002
0.016 +/-0.002

0.016 +/-0.002
0.017 +/-0.002
0.023 +/-0.002
0.019 +/-0.002

0.012 +7-0.002
0.014 +/-0.002
0.011 +/-0.602
NO SAMPLE

0.010 +/-0.002

0.012 +/-0.002
0.011 +/-0.002
0.005 +/-0.002
0.010 +/-0.002

0.011 +/-0.002
0.014 +/-0.002
0.011 +/-0.002
0.01& +/-0.002

re-started.

«

< 0.029
< 0.013
< 0.016
<« 0.013

< 0.017
« 0.015
< 0.020
< 0.016

< 0.0%
< 0.0M1
< 0.01C
<« 0.0%0

< 0.0%6
< 0.072
< o.M

< 0.011

« 0.013
< 0.016
< §.009
< 0.0%

< 0.0V
< 0.022
< 0.0%%
< 0.009

Dete: 01721/92

Pege 2
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Tabie No.: 1.2b

Envirorments! Radiological Monitoring Report Dete: 01721792

Sample: Air Semples, (Beta, 1-131)
Collection: Continuous with Weekly Exchange
Units: plisMeey
Location: AS-2, 6%

Lab Mo. Begin Date End Date Gross-Beta -1

912224 12717791 12723791 0.019 +7-0.003 < 0.016

920005 12/23/91 1273191 0.026 +7-0.003 < 0.026

¥ = Control Location * = Low Lavel Anslysis Page 7
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Table wo.: 1.3

Sample: Rir Seaples, (Beta, [-131)
Coliection: Continuous with Weekly Exchange
Units: pljueey

Envi ormentel Radicliogical Monitering Repert Date: 01,2192

Location: AS-3, siva

Lab No.  Begin Dete End Date Gross-Beta i-m
912225 rTmm w2z 0.018 +/-

a3 < 0.0%8
$20006 272391 2y

$.02¢ +7-0.003 <« 0.028

# = Control Location * = Low Level analysis
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Table Mo.: 1.5 Environments! Rediciogical Moritoring Report Date: 01721792
Ssmpie: Air Samplec, (Bets,!-131)

Collection: Continuous with Weekly Exchange

Units: pCi/mee3

Location: AS-5, TC

Lab ¥o.  Begin Date End Date Gross-Bete -1
912227 wrnatmm w2amm 0.02% +7-0.003 < 0.01¢&
920008 7239 231 0.025 +/-9.0r - < 0.026

# = Control Location * = Low Level Analysis Page 16
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isbie No.: 1.8b Envirormentel Radiclogical Monitering Rep. t Date: G1/21/92

Serplia:  Air Samples, (Beta, 1-131)
Collection: Continuous wilh Weekly Exchange
Units: pCi/me=3

Location: AS-8, wR

Lsb ¥o. Begin Date End Date Gross-Beta 1-15
912230 12217/91 1272391 0.01$ +7-0.003 < §0.016
$20011 1272391 1259 0.026 +7-0.003 < 0.026

# = Control Location * = Low Level Analysis



Teble Wo.: 1.9

Envirormental Radiclogicsl Monitoring Report Dete: 01/21/92

Sarple: Afr Samples, (Beta,!-131)

Collection: Contimumss with Weekly Exchange

Units: pCi/m®e3

Location: AS-9, Guw
isb No. Begii Date End Cate Gross-Bete 1-13%
FI10068  01/02/91 01708/ 0.038 «/-0.003 <« 0.029
10131 o/ 1S 0.024 +/-0.002 « 9.013
st 01/15/9% v 2291 0.915 +/-0.002 < §0.0%
910210 CVs22/91 0129/ 0.028 +/-0.0C3 < Q.03
910241 01/29/9% 02705/ 0.018 +/-0.002 < 0.017
910289 2705/ Q272 0.018 «/-0.002 < 0.01%
910335 02712791 o2smerer (1) C.038 +/-9.006 < 0.020
910380 02719/91  G2r26/91 0.7 . +/-0.002 « 0.0%
10638 02726797 03705/ 0.015 «/-3.002 <« 0.0%
910485 03/05/91 03112/ 0.017 +7-0.002 «g.on
910516 03/12/91 0319 0.u17 «7-0.002 < 0.0
910553 03719791 03725/ 0.014 +/-0.002 < 0.010
10636 93/26/91 04702791 0.011 +/-0.002 <« C 0%
910697 04/702/91 0&L/09/91 0.074 «7-0.002 < 8.012
910725 0L/09/91 U/ to/N 0.012 «/-0.002 < o.on
910751 04/716/97 O4/23/9% 0.006 +7-0.002 < g.oMm
L alitaat 04723791 O4/30/91 0.608 ~7-0.002 <« .o
0831 0L/30/91  C5707 91 0.01Y +7-0.002 < 8.013
910875 05707791 S/ 0.011 +7-6.002 < 0.0%
910915 05714751 Q57210 0.008 +,-0.002 < D 009
910938 05/21/91 OS5/ 0.007 +s-0.002 < 0.0%
910984 05/28/91 06/04/9% 0.011 «/-0.002 <« C.0%s
911037  0A/04/91 06711/ 0.070 «/-0.002 < 0.022
9110856  06/11/91 06/18/91 0.010 +7-0.002 < 0.0%%
911128 06718791 D6/25/91 2.011 +7-0.002 <« G.009
# = Control .ocation * = Low Level Analysis (1) No flow at ceollection.
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Table No.: 1.9

Sampie: Air Samples, (Beta,[-131)
Collection: Continuous with Veekly Exchsnge
Uhits: pCi/N**3

Location: AS-9, GGMP

iab No.

91223
920012

# = Control Locetfon * = Low Level Armlysis

Environmentsl Rediological Monitoring Repert

Begin Date End Date

127177
12723/

’ra3n
12739/

Cross-Seta

0.015 +7-0.003
0.020 +/-0.002

-3

< 0.0
< 0.026

Date: 01/21/92
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Table No.: 1.10b

Sample: Air Smples, (8ets, 1-131)
Lotlection: Continuous with Weekly Exchange
Units:  pCi/mee3

Ltocation® AS-10, WL~
Lab No.

912232
920029

# = Control Location * = Low Level analysis

Environmental Radiclogical Monitoring Report

Begin Date End Date

217
12723/

12839
123

Gross-Beta

0.017 +/-0.003
0.024 +/-0.003

-1

< 0.018
< Q.02

Oate: 01721792
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Table No.: 1.11b

Sanple: Air Samples,(Beta,!-131)
Collectior.. Continuous with Weeskly Exchange
Units: pCi/m=e3

Location: AS-11, STJ

isb No.

912233
920030

# = Control Location * = Low Level Analysis

Environmental Radiclogical Monitoring Report

Be2gin Cate End Date

12217/9 1252391
12/23/9 /31

Gross-BSeta

0.019 +/-0.003
0.611 +/-0.002

131

< 0.016
< 0.027

Dave: 01721792



Table No.: 1,12

Semple: Air Samples,(Gamma)

Collection: Cuarteriy Composite of Weekly Samples

Units: pCi/mme3
Location
AS-1, PG
AS-2, 61
AS-3, &1va
AS-4, GJOE

AS-5, 1C

AS-8, WR
AS-9, GoMP
AS-10, WLT

AS-11, STY

# = Control Location * = Low Level Analysis

Erwvironmentst Radiciogical Ronitoring Report

Lab Mo,

910591

910592

910593

910594

910595

10596

910557

910598

Begin Date End Date

017062/
01/02/91
01/02/91
91/02/91
o1702/N
01/02/91
Brruzson
o102/
2102/
1e/31/%

0170291

3726/
03726/
03726191
03726791
03726/
03726/
03726/91
03726791
03726/
03725

03726491

Cs-134

< 0.00608

< 0.0016

< 2.0008

< 0.0015

A

0.00*S

< 0.00%0

< 0.00C3

< 9.0012

< € 001t

< 0.0013

Cs-137

< 0.9007

< 0.0007

< g.0013

< 0.0007

A

0.0012

-~

0.0012

C.0007

A

< 0.0008

< 0.0009

A

0.0

Date: 01721792
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Table #n.: 1.13
Serpie: Rir Samples, (Gamma)

Collection: Quirterly Cumposite of Weekly Samples
Units: pCi‘N**3

Location

AS-1, PC

AS-2, 64

AS-3, 61va

AS-5, I1C

AS-7, MT

AS-T0, MUY

AS-11, ST

# = Control Locaiion * = fow Level Analysis

Environmen ol Rediclogicsl ®enitoring Report

Lab wo.

211204

211205

9112656

911207

911208

911209

911210

e

911212

911213

Segin Date €nd Dace

03726/91

R/ Sy |

03/2° /9

03/26/7

us ':-- 5 h

63720/ *

3726791

03726/

03726/

03725/

03/28/91

07s82/9

07702/

07 /02791

o7/02791

or702/91

7702/

orsc2/Nn

07702791

0702/

o7701/9.

arrmn

Cs-13%

< 2.0u13

< 0.0009

< 0.0011

< 0.0013

< 0.3007

< 0,001

< 0.0014

< 0.0013

< 0.0012

Riti)

- 0.0067

< 0.001%

< 0.0005

< 0.0009

A

0.0012

A

9.0008

-

0.0012

A

0.0012

~

0.con

QiR
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Table No.: 1,15

Sampie: Air Sampies,(Gatess)
CollezTion: Quarterly Composite of Weekly Samples
Urits: pCi/me*3

Location

AS-7, MY
AS-8, W

AS-9, GGMP

# = Control Location * = Low Level Ansiysis

Envirormerital Radiclogicel Monitoring Report

Lab No.

F2OMS

920146

920147

92079

920150

920151

920152

920153

920154

Begin Tate End Oate

10/01/94

10709 /91

10019

10701791

1070t /91

10761/

10701 /91

10/01/91

10/01/91

09/30/91

09.730/91

zZmm

1273y

1273191

127319

12731/

127319

12731/

1273191

12/31/91

2731

12731797

Cs-1M

< 0.0010

A

0.0012

< 0.0016

A

g.con

A

0.0013

A

0.0018

A

0.0010

A

0.0013

A

¢.001

< 0.0012

A

0.0012

Cs-137

< 0.0209

< 0.001C

< 0.0015

-~

0.0014

< 0.0019

A

0.0015

< 0.0010

“

g.0011

< 0.0009

-

2.0010

< 0.0001

Date: 91721792



Table Mo.: 2.1 Environmental Radiolegicel Monitoring Report Dete: 01723792
Seaple: Cistern vater, (Hets 1-131, Ganwa )

Collection: Monthiy

Units: pCi/jtL

Location: WILLIS CISTERN

Collection
Lab. No. Date Beta 1-931*  mn-54 Co-58 Fe-59 Co-60 In-65 W95 r-95 Cs-134  C-137  8a-140  La-140
910072 0107/ <« 2.2 «<0.3 < 3 . 3 < & <3 < & < 3 « & <« 3 <« 3 < 10 < 4
f10270 02/08/91 4.8+/-1.7 < 0.4 < 3 < 3 <« & < 3 < 6 < 3 < 6 < 3 < 3 < 10 < &
1047S 03/19/91 <« 3.2 0.6 +/-0.3« 2 < 2 €2 €2 < & <« 2 « 4 « 2 < 2 < T &9
- 210695  L4s12/9% < 3.4 <03 <« 2 i < & < 2 < & < 2 <« 9 < 2 « 2 < ? « 9
910865 05712791 < 3.4 <903 <« 2 <« 2 < 3 < 2 < & <« 2 « 5 « 2 « 2 < 9 <3
911041 06/11/91 <« 3.2 < 0.3 < 2 < 2 < '3 € 2 < 4 <« 2 < 4 M < 2 L « 2
911043 66 06/11/91 < 3.0 < 0.2 < 3 <« 3 < & <« 3 < 7 < & <« B < & < & < 1% < 4
911266 OT/11/91 < 2.9 < 0.4 < 2 < 2 <« 2 < 2 < 3 <« 2 «< 3 < 2 < 2 % F < 4
911438 08/13/91 < 3 <0.3 < 2 « 2 < 3 « 2 < & « 2 < & < 2 « 2 < 8 <« 2
911599 097127917 < 3.4 < 0.2 <« 2 <« 2 < 3 < 2 <« 4 < 2 < 4 @ 2 « 2 < .¥ « 2
911820 10794791 2.64/-0.5 <« 0.4 < 2 < 2 <« 2 <« 2 < & . P < 4 <« 2 « 2 « 9 <« 4
912025 11713/91 0.9 +/-0.8 < 0.3 <« 2 < 2 « 2 < 6 < 4 < 2 < & <« 2 <« 2 < 8 < 3
912176 12/13/91 < 1.5 « 0.9 < 3 « 2 < 4 < 3 < 6 < 3 < 5 <« 3 < 2 <1 < 3
PI217866 12/13/91 < 1.8 0.9 «7-0.8< 2 < 2 < 3 < 2 €« S < 3 < 5 < 3 < 2 «n < 3

# = Control Location * « Low Level Analysis Pags 39




Table No.: 2.2

Sample: Cistern Water, (H-3)
Collection: Quarter!y composite.
Units: pCi/L

Location: WILLIS CISTERN

# = Control Location * = Low Level Analysis

Environmentsl Rediological Wonitoring ‘eport

Begin
Lab. Ho. Date

910512 o1707/9

PrIese o/ 12/9
911051 66 04712/

9211601 2771191

912192 18714791
91219366 10714791

End
Date

037117914

86/11/91
06/711/91

o712/

12713/91
12/13/91

-3

< 350

« 490
< 490

g

Date: 01721792
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Table No.: 2.3

Environmentsl Radiological Monitoring teport cates 01721792 ;
Sample: Cistern water,(Sets,!-131, Gosma) :
Collection: Monthiy :
Units: pCisL :
]
Locat.an: MCGEE CISTERN |
Collection

Leb. Mo. Date Bera 1-131+ #n-54 Co-58 Fe-59 Co-60 In-6&5 No-95 r-95 Cs-134 Cs-137 Ba- 140 Le-140

910073 01707797 <« 2.3 <03 « 2 g2 < 3 it < & < 3 < & < 2 <« 2 < 12 < 3

Lalivas! 02/08/91 4.6+/-1.6 < 0.4 <2 <« 2 o 3 <« 2 < & <« 2 < & « 2 < 2 <. 9 « X

10475 /119 < 3.2 <« 0.3 « 2 < 2 « 2 @2 <« 3 < 2 <« & <« 2 < 2 « 9 <« 3

910696 04/712/9% < 3.3 < 0.3 < g < 2 % 3 = 2 < 5 « 2 <« 11 < 3 4 -2 « 9 « 1N

910866 05/712/91 < 3.3 < 0.3 . & <« 2 < 3 < 2 ‘- % « 2 < 9 < 3 R 2 « 9 «< 3

211062 06/11/91 < 2.9 < 0.3 < 2 <« 2 < & <« 2 « & « 2 < 4 « 2 < 2 « 7 « 2

P11044 66 06/11/91 < 2.9 <« 0.3 < 2 < 2 « 2 <« 2 < % < 2 < & « 2 < 2 & P <« 2

11267 eSSt < 2.9 < 0.4 <« 2 « 2 i < 2 < 5 < 2 « 5 < '3 < 2 <« 9 <« 3

911437 08/13/91 < 3 < 0.3 « Z < 1 < 2 < 2 < 3 <« 2 < 3 <« 2 < 2 « & <« 2

911600 09/12/9 <35 < 0.2 < 2 « 2 « 2 « 2 <« 3 < 2 « 3 < 2 < 2 « 6 < 3

911821 1071491 < 1.3 < 0.3 w 2 < 2 < 3 < 2 < 5 < < 5 < 3 _ S « 12 < 3

912025 1"WAZ/9 0.8 «/-0.8 < 0.3 < 2 < T « % < 2 < 5 < 3 ¢ 5 <« 3 <« 2 < 10 < 4

912177 213/ < 1.5 < 1 < 3 3 < 4 <« 3 <« 6 « 3 « 7 « 3 « 3 < 14 < 5

QI2IT96E 12/'3/9 <« 1.5 < 0.9 < g 2 < 3 « 2 « % <« 2 <« & < 2 < 2 < 8 «< 3

# = Controil Location

* = Low Level Analysis



Table Wo.: 2.4

Semple: Cistern Nater, (#-3)
Collection: Quarterty compos i te,
uUnits: pCisL

Location: MCGEE CISTERN

# = Control Location * = {ow Level Analysis

fngin
Lab. No. Dete

910513 21/07/91

911052 04/12/91
911053 GG 04/12/91

911602 07711791

912190 16 oM
91219166 10 ¢ 9

End
Date

3711791

0671 =
(AR |

00712/

12713/
12/13/91

Envirormental Rediologice. Konitor .rg Report

-3

< 350

Date: 01/21/92
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Table fo.: 3.1

Semple: Ground Water, (K3, Gamma)
Collection: Quarteriy
Units: pli/L

Location: PGWELL P. Gibson

Collection
Lab. No. Date w3
910037 01702791 < 3%
910637 04701/91 < 280
911214 0770179 < 490
Stz 09/30/91 < 350
91172066 09/30/91 < 350

# = Control Location * = fow tevel Anslysis

™

fnvironmental Radiological Moritr ‘ng Repurt

r-95 wb-95
< g < 4
< 3 < 2
< 5 T T
< 5 < 2
< 19 < 5

Cs-134

Cs-137

Dete: 01/21/92

8e-140 ‘a-140

<19 < 7
< 6 < 11
« 1 <« &
< 11 <:3
< <

Page 43



Table No.: 3.2 Environmental Radiologicai Monitoring Report Date: 01721, 92
Sample: Ground Water (K-3 Gamme)

Cottection: Quarterly

Units: pCijt

Locatior : AAUELL Arncld Acr

Collection
Lab. Mo, Date N3 -S54 Co-58 fFe-59 Co-&0 In-65 Ir-95 Nb-95 i-131 Cs-134 Ca-137 Be- 140 La-140
910038 01/02/91 390 +/-210 < 3 < 3 « 4 < 3 < 5 « &6 < 3 < & « 3 < 2 <N < &
010638 04/01/91 <« 300 < 2 « 2 <« 3 < 2 < & < & <. P < 3 = < 2 « B < 3
211215 07/61/91 < 490 * 2 <« 2 < 2 < 2 < 4 < 4 <« 2 « 3 < 2 . < 9 < 3
11718 09/30,91 < 350 < 2 &3 < 2 < 2 < & « 3 % < 3 < 2 i < 8 < 3
91172166 09/30/91 <« 350 < 3 <« 3 < 4 < 4 < 6 < & € 3 « & <« 3 « 3 < i8S <« B8

¥ = Control Location * = Low Level Analysis Page &4



Tabic No.: 3.3

Sarple: Ground Vater (H-3, Ganma)
Collection: Quarterly

Units: pCisL

Location: Lake Bruin Well

Lab. No.

10039

910439

911218

91174x
91172266

# = Cont:o¢ Location

Collec.ion
Date n-3 - 54

01/02/91 700 +/-2v - 2

04701791 233 +/-180 <« 3

07/01/91 < 490 < 4

130794 < 350 <« 2
u9730/91 <« 350 < 4

* = Low Level Analysis

Envirormental Radiclogical Monitoring Report

X 2 < 3 < 3 < 2
< & <« 7 <« B < &
< &4 < 9 < 10 < 4
< 2 « 3 < 3 <« 2
< 5 < B < 9 < &

Cs-134

Cs-137

Date: D1/21/92

Ba-140 La-150

« 7 <« 2
<15 <3
<23 < &6
« 9 < &
< 20 < 7
Page (5



Table No.: 4.1

Sample: Surface wrier, Grab (Gamma)

Collection: Monraly.

Units: pCi/i

Location: MI3S, RIVER UP

Lab. No. Date wn-54

Collection

910040 G1702/9°

910261 02/95/9

910446 a%705/91

210651 04702791

910810 05702/91

919989 06704/
910990 GG C6/04/91

F11217 o7 02/,

911396 08/08/91

911548 09,0391

U713 = 10701791

911994 11/05/91

912113 12703/
91211566  12/03/91

# = Control Loc .tion

* = Low Level Analvsis

<

Envirormental Radiological Eunitoring Renort

Cs-134 Cs-137

« 3 < 2
< & < &
< 2 < 2
< &4 < 3
<« 2 « 2
<« 2 <
< 4 < 4
< 2 <« 2
<« 2 < 2
<« & « 3
< 4 < &
< 2 < 2
< 2 < 2
< 2 <« 1

Ba-1:0

<13

< 16

< 8

< 16

« 1

< 0

Date: 01721792

La-140

A
L)



Table No.: 4.2

Sseple:  Surface Water, (M3}
Collection: GQuarter.y Composite
Units: pCist

Location: MISS. RIVER up

# = Control Lecation * = Low Level Analysis

Begin
Lab. Mo. Date

10447 01702/
910450 S6 01702791

S10985 049279
910987 GG 0470291

“11550 07702791
91155166 07/02/91

912117 10701761
FLN9GE  10/C1/91

End

03/05/91

037u5/91

05/04791
06/04/91

09/03/91
09/03/91

12703791
12703797

<

A

A

A

A

Envirormental Rediological Monitoring Report

350
350

490
%0

350

3

Date: 01721792

Page &7



Table No.: 4.3 Eavirormentsl Radiclogicsl Monitoring Report Date: 01721792
Sampie: Surface wator, Grab (Gamma)

Collection: Monthiy.

Units: pCi/L

Location: MISS. RIVER DOMM

Collection
Lab. Mo. te n-54 Fe-59 Co-58 Co-60 In-65 Ir-95 Nb>-9= i-131 Cs-134 Cs-137  Ba-%0  La-140
910041 M < & < 5 x & <« 4 < 8 < 9 < & <« 8 < 4 < 4 <20 <« 7
910282 22/05/91 <« 2 < 3 < 2 <« 2 <« 5 < 4 < 2 < & < 2 < 2 < 10 « 3
910448 03/05/9t <« 2 <« 2 <« 2 « 2 < 3 ~ 3 <« 2 < 3 < 2 < 2 < 7 <« 2
910652 G2« 2 < 3 < 3 < 3 < 5 < 5 < 3 < 4 <« 3 « 2 < 12 < 10
910811 95/02/9 < 2 ~ 3 < 2 % & < 4 < 5 < 3 4 < 2 <« 2 < 10 < 3
910991 06047917 <« 2 < 3 T 2 < 3 < 4 < 3 < 2 « 2 T < 2 <« & < 2
10992 66 0670672 <« & < & < 4 L «< 9 < 9 < 4 < 7 N < 4 < 20 « 5
911218 Gr/o2/m9 < 2 < 3 < 2 < 2 < S « 5 <« 2 < 4 < 2 « 2 <1 < 3
211397 08/06/91 <« 2 « 3 < 2 ¢ 2 < 3 <« 3 <« 2 < 2 < 2 « 2 < & « 2
i>49  09/03/91 < 2 < 2 < 2 &« 2 < & < 4 < 2 < 3 « 2 < 2 < 8 il
174 oy < 2 < 3 < ? < 2 < & < 5 <« 2 < 4 « 2 <« 2 « 11 <« 3
91995 11/05/9f <« 2 < 2 < 2 < 2 < & < 4 « 2 < 3 .2 < 2 < 9 < 3
12114 12/03/91 < 3 <« & <« 3 < 3 < 7 < 8 « 3 < 5 <« L < 4 < 15 < &4
91211666 12703791 <« 2 « 3 « 2 < 2 < 5 < 5 < 3 < & < 3 < 2 < 10 < 3

¥ = Control Location * = Low Level Analysis Page 48



Teble Ko.: 4.4 Environmental Radiclogical Konitoring Report Date: 01721792
Sample: Surtscs Water,(H-¥)

Coltection: Quarteriy Composite

Units: pCizt

Locat fon: MISS. RIVER DOWN

Segin End
Lab. No. Date Date -3

910449  01/02/91 03/05/5% 240 +7-210
10451 GG 01702/91 03/05/91 290 «/-210

910986  04/02/°1 06704791 < 490
910988 GG 04/02/91 06/04/91 < 490

911552 07/02/91 09703/91 < 350
91155366 07/02/91 09/05/9t < 350

912118 16701791 12/03/97 < 360
91212068 10701791 12/03/91 < 360

¥ = Control Location * = Low Level Analysis Page 49



Table No.: 4.5 Environmental Rediclogical Monitoring Report Date: 0172192
Sample: Surface Uster, (Gamme)

Collection: ®onthiy Composite

Units: pCiszL

Location: DISCHARGE 8/SIN
Begin Enct
Lab. Ko. Date Date - 54 Co-58 Fe-59 Co 80 In-85 W95 Ir-95 1-13 Cs-134 Ce-137 Ba- 140 La-140

910259 12731790 01/31/91 <« 3 %- X < % « 3 < & < 3 < & < 7 < 3 < 3 < 14 a5
0397 01/31/97 02/28/91 <« 3% < I L | <« 3 < 5 < 3 « 3 <« & <« 3 <« 2 < 9 < 3
10640 62/28/01 04/01/91 <« 2 < < 2 < 3 < 5 « 2 <. % <« 4 <« 3 « 2 <« 12 « &
210797 04/701/91 05/01/91 < % r 3 < 4 < 4 e 7 < & <« B <« 6 < & « 3 < 17 < S
210955 0570191 05/31/91 < 2 < 2 < 3 < 2 <5 <« 2 «< 5 < 3 « 2 « 2 < 30 <« 3
911150 05/31/91 06/28/917 <« 2 <« 2 < 3 < 2 < 4 < 2 <« 4 = 3 < 2 <« 2 < 9 < 3
11151 GG 05/31/91 06/28/91 < 2 <« 2 < 2 < 2 < 3 i < 3 < 3 < 2 - < 7 < 5
911371 0&/728/9Y Q7731 /0 < 2 < 2 < 2 < 2 < 4 < 2 < 3 < 2 2 < 2 % F « 3
11947 O7/31/91 ©8/30/91 < 1 <« 2 « 2 < 2 <« 3 < 2 L < 5 < 2 < 2 «< 7 < &
LARFa LT 08730791 0v/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 < & < 3 < 2 < 2 < 8 « 3
12121 1073091 12703/9% <« 2 < 3 < 4 z 3 < S < 3 <« & < & < % < 2 < 12 < &
920027 12703917 127319 <« 2 <« 2 < B « 3 < 5 « 3 < S < 4 3 <« 2 < 13 < &
92002868 12:C3/91 12731791 < 3 < 3 < & < & < & < & < 7 < & < & < 3 < 1% < &

# = Control Location * = Low Level Analysis fage 50



Yable No.: 4.8

Sampie: Surface water,(-3)
Collection: Quarterly Composite
Units: pCizL

Location: DISCHARGE BASIN

# = Control Loca*ion * = low Level Arsiysis

Environmental Radiological Monitoring Report

Begin
Lab. Mo, Date

910641 12731790

13152 04/01/9
911153 GG C4/01/91

9716 G6/28/91

920158 5.730/91
9201596 09/30/9

End
C.te

GL /0191

06728/91
06/28/N

0°/30/91

12:/5 9
12731

#-3

1340 +/-190

1242:7- 310
1280 +/- 310

1035 «7-217

8% +/-230
757 +/-230

Gate: 01721792



Table Mo.: 5.% Environmental Radiclogical Monitoring Report Data: 01/21/92
Sample: Milk, (1-131%, Ganme)

Collection: Semiannualiy

Units: pCisL

Location: ALCORN “TATE

Lab No. Coliection Dags 131 Cs-134 Cs-137 8a 140 La-140
910941 05729791 < 0.3 < 3 <« 2 < 8 < 2
912146 12709791 < 0.3 < 3 & 2 < 8 < 3
PI2eTee 12709/ < 0.3 <3 < 3 < 10 < 3

# = Control Location * = Low Level Analysis Page 52



Table No.: 6.1

Sample: vegetation: Broedizaf,(1-131, Gamma)
Collection: Monthly when availsbie.

Units: pCi/Kg

Location: SECTOR X, 17 kn

Lab No.

910018
M0019
910020

210216
90217
910218

$10406
910407
$10408
910409 66

910664
910665
910656

v10838
910839
9168.0

911009
911010
e11011
911012 66

# = Contro! Location * = Low Level Analysis

Envirormental Radiological Manitoring Report

Collection Date

e1702/91
01702793
01762791

02/04 791
02704791
02704791

03704791
03704791
03704/91
03/64/91

04708791
0../08/91
04708791

05/08/91
05708/91
05/08/91

06/07/91
06/07/91
06/1 ™M
0674191

Ssmple type

SKISS CHARD
CABBAGE
LETTUCE

COLLARDS
CABBAGE
SWISS CHARD
SWISS CHARD

1-131

<« 22
< 21

< 18

< 17
< 18

< 19
« 18
< 1%
< 18

< 26

< 19

< 15
< 14

< 17

< 18

Cs-134

< 14

< 16
< 16
<« 37

< 17
<« 21
< 17
< 16

S

< 13

<15
<23
< 14

Cs-137

« 13
< 38
< ¥

< 15

< 19

< 13

< %

< 16

« 1N
< 19
<1

Date: 01/21/92
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Tabie No.: 6.1a

Sample: vegetation: Broadleaf,(l-131,Gama)

Collection: Monthly when available.
Units: pCirkg

Location: SECTOR K, 17 i

Lab Wo.

911238
911239
911240

IIL1Y
211412
11413

911567
911568
911569
911570
911571

11756
911757
911758

911985
911986
V11987

2137
912138
912139

GG

GG

# = Control Location * = Low Level Anslysis

Environmentsi Radiciogicai Monitorine P ort

Collection Date

07/08/91
07/08,91
07/08/91

08/12/91
08/12/91
08712/91

09/09/91
0970991
09/09/91
09/69/%1
09/09/N

10/0%/91
10/09/91
10/09/91

11708/
11/08/91
11/08/91

12709/91
12/09/9%
12/09/91

Sample type
AFARANTH
SWISS CHARD
COLLARDS

Co'lards

AMARANTH LEAVES

SOKO

FLA MUSTARDS
AMARANTH
AMSRANTH
COLLAKDS
COLLARDS

COLLARDS
TURNIP GRECNS
HOT PEFPERS

<

<

<

<

1-131

17

i8
16

10
30
s
h
17

i8
30

FEU

27
26

Cs-134

< 22

< 21
< 17
3

<
< 28
< 16
< 1%

« 26

< i8

< 27

< 22

Cs-157

< 15

< 27
< 19
< 10
< 14

< 15

< 24

Date: 01/21/92



Table No.: 6.2
Savple: vegetarion:

lrolﬂtuf,(l-ill,c—n)

Collection: Monthly when svailable.

Units: pCiskg

Location: SECTOR J,

# = Zontrol Locatien

D.&

Lab No.

10021
910022
910023

910219
910220
910221

910410
910411
910412
910413 6o

910667
910668
106569

910841
Y10842
910843

911013
911014
91015
911016 66

* = Low Level Analysis

Envirommental Rediolcgical Monitering Report

Coliection Date

e1/02/91
01702/91
e1oen

92/04 /91
02704791
02/04/91

03/04/91
03704/
053,/%/91
03704791

04708791
04/08/91
04/08/91

05/08/91
05708;91
05708791

06/07/91
06707791
B6/07/9
06707791

Sampie t, e

BROCOLL Y
COLLARDS
PAK CHOY

COLLARDS
SWISS CHARD
TURNIP GREENS

FLA MUSTARDS
SWISS CHATD
COLLARDS
COLLARDS

COLLARD .
SWISS CHARD
CAUNG LEAVES

SWISS CHARD
CABBAGE
LETTUCE

SUNFLOWER LVS
KALE

SWiSS CHARD
SWISS CHARD

1-151

<

<

A

A A A A

25
22

W

1%

19

17

18

< 17

A

o B

7
13

Cs-134

-

A

19
17
17

15
24
1%

19
2%

16
27
22

18

22

21

13
11

Cs-127

< 16
< 15
<« 22
<M

<«
< 18

< 16

< 15

< 16

<1

< 13

< g1

<18

« 1

Dete: 01/21/92

Page 55



iable No.: 6.2s Environm ntal Radiologicat Honitoring Report Date: 01721792
Semple: Vegetation: Iroadiesf, (1-131, Gamma)

Coilection: Ronthiy when availsble,

Hnits: pCi/kg

Location: SECTOR J, 0.6 N

Lab ", Collection Date Sample type 1-13% Cs-134 Cs-137
131261 67708791 SWISS CMARD < 14 < 13 <« 14
911242 07/68/91 SUNFLOMER LVS <« 22 < 22 <« 21
911243 07/08/91 ZUCCHIN] LEAVES < 22 < 20 <19
911414 08712791 SQUASH LeAVES < 18 < 20 « 17
911415 08712791 SUNFLOWER LVS < 19 < 17 <15
911416 08/12/91 SWISS CHARD < 12 = 13 <N
911572 09/09/91 SQUASH LEAVES < 29 <27 <23
$1IST3 09709791 SWISS CHARD < 16 < 16 <13
ONI5746 GU 0970991 SWISS CHARD < 13 < 13 < 30
YIS 09709791 FLA BL MUSTARD <25 < 21 < 20
911576 66 09/709/91 FLA RL MUSTARD < 14 <13 « 1
11759 10709/91 LOLLARDS <« 18 < 15 < 14
911760 10709791 FLA BL MUSTARDS <15 < 14 <15
911761 10709791 FAK CHOI < 16 < 14 < 1a
911988 .. Vg | COLLARDS < 46 <« 32 < 27
911989 11708/M1 SWISS CHARD < 18 <« 16 < %
911990 11/08/91 BROCCOL 1 < 40 < 31 <29
912140 12/09/91 BROCLOLI < 27 < 24 < 20
912141 12709791 TURNIP GREENS <23 < 19 < 17
912142 12709/91 COLLARDS < 20 < 20 < 16

# = Control Location * = Low Level Analysis Page %6



Table No.: 4.3

Sample: Vegetation:

Broadleaf,”” 131, Gamma)

Collection: Monthiy when availabie,

Units: pCirkg

~ocstion: SECTOR R, 1.2 kM

# = Control Locstion

Lab ¥o.

910024
910025
910026

910222
910223
910224

PI4146
910415
910418
910417 66

910670
015611
910672

910844
910845
910846

911017
911018
911019
911020 ce

* = Low Level Analysis

Ervironments! Kadiological Monitoring <eport

Coclection Date

81702/
01702/
01702791

0z/04 791
02704791
02/04791

03/04/91
037040
03704/
03/04/91

n.r08791
04/08/91
04708/

05/08/91
05708791
05/08/91

0670791
06/07/91
06797/
06/07/91%

Sample type

BROCOLLY
CABBAGFE
COLLARDS

TURNIP GREENS
COLLARDS
CABBAGE

TURNIT GREEMS
KA ¢

COLLARDS
COLLARDS

RAPE
MUSTARD
CABBAGE

SWISS CHARD
CABBAGE
LETTUCE

BEET LEAVES
SWISS CHARD
LETTUCE
LETTUCE

1-131

A

A A A A

15
19
z2
13

Cs-132

<

29

< 16

18

< 22

GER

24

< 19

A

A

A A A A

%

13

27

13
15

n

Cs-137

A

14
15

15
19

22

< 16

A

A

17
21

18
12

10

12
14
24
1"

Date: 01721792
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Table No.: &.3s

Sample: Vegetation: Broadieaf, (1-131, Gomma)
Coliection: Monthly when available.

Units: pliZkg

Location: SECTOR R, 1.2 XM

Lab No.

91244
1245
911245

1417
g11418
911419

NisTT
91578
911579 &6
911580
911581 66

911762
911763
S11764

911991
911992
911993

912143

912144
912145

# = Control Location * = Low Level Analysie

Envirormental Radiologicst Monitoring Report

Coliection Date

07708/
07/08/91
07708791

08712/,
08712791
08/12/91

09709791
09709/91
09/09/91
09/09/91
G9/09/91

16709/91
10709791
10/09/9

11708791
11708/91
117089

12/09/91
12/09/9
12709/91

Sample type

PHOTINIA LEAVES
SWISS CHARD
CRD.PEA LEAVES

SWISS CHARD
MUSTARE "REENS
SQUASH LEAVES

CURLY MUSTARD
SHISS CHARD
SWISS CHARD
FLA BL MUSTARD
FLA BL MUSTARD

CABBAGE
FLA BL MUSTARD
COLLARDS

CABBAGE
RUTABAGA
CA_TFLCER (VS

BROCCOL,
CABBAGE
SWISS CHARD

1-13
<21

«21
<« 22

< 1%

o

< 14
< 16
< 14
< 16
< 12

<X

< 18
< 16

< 22
< 21

< 32

Cs-134

=21

< $&
< 14

< 18
< 13
< 12
< 13
<13

< 32
< 4
< 18

< 18
< 16
< 20

< 14
< 12

Cs-137

< 16
< 18
<21

< 15
< 14
< 19

< 14
< 12
<1
< 13
< 13

< 28
<15
< 15

<13

<« 14

< 18

< 22

Date: 01/21/92
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Toble Wo.: 7.1
Sampie: Figh Sampl

es, (Gamma )

Coltection: Semiannus!ily

Units: pCi/xg

Location: MISS. RIVER up

Lab No. Collection Date

Semple typs
CTT  06/03/91 CATFISH
910972 GG 06/03/91 CATFiSH
NN 12/12/9 BUFFALD

# = Control Locstion

*w Low Level Anaslysin

Environmental Radiological Monitoring Report

Ce-58

<« 22

<

7

fe-59

< 3
< 10

< 12

Co-860

< 22
< 10

In-65

< 50
< 16

< 19

Date:

Cs-134

Page

59

01721792

Cs-137

« 23
< 6



Table No.: 7.2

Sampie: Fish Samples, (Ganma)
Cotlection: Semisnnually
Units: pCijxg

Location: MISS. RIVER DOWN

Lab Noc.  Collection Date Sample type n-54
910973 06/03/91 CATFISH < 12
910974 &6 06703/ CATFISH <11
Q12175 12712791 BUFFALOD <13

# = Control Location * = Low Level Ansiysis

Envirormental vadiologicel Monitoring Report

Co-58

<« 1
<M1

< 14

Fe-59

<« 17
< 17

Ce-60

<13
< 11

< 13

In-45

< 30
<« 28

<33

Cs-134

< 14
<9

<«

Pate: 01721792

Cs-137

< 12
< Y0



IMAGE EVALUATION
TEST TARGET (MT-3)
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Table No.: 8.1

Sample: Sediment, (Gaoma)
Collection: Semiannually
Units: pCiskg

Location

SEDBAR Barge alin
SEDBAR, Barge slip
SEDSAR Barge slip

SEDCONT, Upstream
SEDCONY, Upstream
SFDCONT, Upstress

SEDHAM , Hami(ton L
SEOHAN, Hami L ton L
SEDHAM, Hami (ton L

Envirormentsl Radintogical Roritoring feport

Ltab No. Collection Date

910995 06/04 /91 329+/-120 1231+7-30 <19
P1099¢ GG 06/04/91 358+/-140 139i4/-29 « 19
912123 12703/91 <142 < 17 < 16
10993 06704791 « 99 < 12 < 12
910996 GG 06/04791 < 92 « 10 < 10
912122 12763791 < 63 < 7 7
10997 06704 /91 < 82 « 10 < 9
Q10998 G 06/04 791 <« 154 « 15 « 15
1212 T3 /91 <100 < 12 ® 4

# = Control iocation * » Low Level Analysis

Co-60
1271e7-31
2084e/-32

<17

< 14

«

< 22

< 15
< 12

Date: 01721792

W, “‘
43es-13
« 15

34 ¢/-13

25 +/- 8
L5e/-7

<13
Tos/-10

Page &1




surface water

As requested




Table No.: 9.2

Sample: Special surface water grab. (Ganwe)
Collection: As requested.

Units: pCisL

Envirormenta! Rediological Monitoring Repert

Location: BARGE St1p

Collection
Lab. Mo, Date WS4 Fe-59 Co-58 Co-60 =15 In-65 Ir-95 Nb-95 Cs-13¢ Cs-137 Ba- 140
910042 0102/ < & « 6 < 5 < 4 <M < 9 <« 8 « 5 < & « & < 22
10258 02705/ <« & « 5 < 4 « & < 8 « 8 « 9 < 4 « &4 < 3 « 18
910452 a3/05/%1 <« 2 < 3 < 2 < 2 < 4 « 5 < 5 < 3 < | & « 2 « 9

# = Control Locatfon * = Low Level Anslysis

Dete: 01721792

Le- 140

& 9

Page 63

LT



Tabie MNo,: 9.3

Sampie:  Special surfece water (H-3)
Collection: As requested.
Units: pCizL

Location: BARGE SLIP

# = Control Location * = Low Level Ara. . sis

Envirormental Rediological Monitoring Report

iab. No.

910258

910452

Cotlection
Date N-3

22705791 < 350

a3705/91 <« 350

Cate: 0172192

Page 64



Tabie No.: ©.4

Sample: Specisl surface water, sewnge of f; (Gasma)
Collection: As requested,

Units: pCisL

Location: Outfall #0110

Coliection

Lab. No. Date M54

910260  02/06/91 < 3

911585 7279 <« 2

s1rer W9 <« 2

# = Control Location

* = Low Level Analysisg

Environmental Radiological Konitering Report

Ir-95

-1

Cs-134

Date: 01721792

Cs-137 Ba- 140 Le- 140

< 3

« 2

<13

* 10

« 1

Page &5

. [ —
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Tabie §o.: 10.9

Environmental Radiclogicel Monitoring Report Date: 01/21/92

Sample: Specisl sediment, (Gamma)
Coltection: As requested.
Units: pCi/Kg
Location: BARGE SLiP

Lab No. Collection Date Cr-51 M- 54 Co-53 Co-60 Cs- 134 Cs-137

916263 02705/N « 354 1584+/-53 90 +/-30 U73+/-55 « 39 221+/-30

910453 03705/ 284/ -84 Pifie - 20 27 +/- 9 T70+/-20 < 1% 93 /-0

# = Control Location * = Low Level Analysis Page 64






Table No.: 11,1

Semple: Special waste water, raw sewage; (Gamma)
Coltection: As requested.

Units: pCijL

Envirorments! Radiologicst Monitering Report Date: 01721792

Location: UNIT 1

Lollection

Lab, No. Date Mr-54 Fe-59 Co-58 Co-&0 In-65 ir-9% Nh- 95 13 Cs- 134 Ce-137 Ba- 140 La- 140
10307 02705/91 43 +7-11 < 12 < B8 b +/- 9 <18 < 15 « 9 « 19 « B <" ¥ <« 50 <« 18

F10499 03714/91  159+7-13 < 13 < 10 255¢7-17

< 20 <20 « 1 < 13 « 12 < 9 <39 < 10

# = Control Location * = Low Leve! Araiysis

e L e



Table Ko.: 12.1

Sample: Special animal meat. (Gasma)

Coliection: As requested.
Unmits: pCiZkg

Location: BUCKSNORT CAMP

Lsb No. Cotlection Date

parsited 11725/
PI207366 11725/

® = fontrol Location * = Low Level Analysis

Sample type

VEN] SO»
VERISON GG

A

A

Envir smental Radiological Monitoring Report

~ O

Fe-59

« N
« 10

In-65

< 14

rs-134

Date: 01/28/92

Page

Cs-137

LEL o il

ror pe—






EPA CROSS CHECK RESULTS

EPA PREP DATE EPA EPA AP&L NORM DEV
DATE ISSUED RESULTS MEDIA NUCLIDE RESULTS RESULTS KNOWN
10/18/91 12/05/91 Water H-3 2454.0 2336.67 -0.5%8
(pCi/L)
09/27/91 01/03/92 Milk I-131 108.0 102.00 -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 1310 11,00 0.00
Co-860 20.0 20.33 0.12
**1 JX new efficiency curve was constructed using a blank EPA plastic air filter.

0.2

*e3

Efficiencies calculated using this air filter geometry were approximately 30% higher
than previous geometries using air particulate filters.

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 isctopes have different beta energies than Cs-137, the results may not
always agree with the standard beta in water efficiency using only Cs-137.

The results submitted by System Chemistry for Total Potassium (K) were less than the
lower control unit established by EPA for this sample. System Chemistry will
investigate possible sources of error within the gamma spectrometer efficiency 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.

It should be noted that the mean 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 1limit set by the EPA while only 3 results were outside of the
higher control limit. The submitted results were drastically shifted below the EPA
established "“known wvalue". A reguest will be made to EFA 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 Potassium
wag 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 &
GRAND GULF NUCLEAR STATION
Table 1. Gamma Radiation, as Mecsured by TLDs, 1991,
(Required by Technical Specification 3,12.1)
Inner Ring, Aithin Two (2) Mile Radius
1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Date Annealed: 12-11-80 03-06-91 06-07-91 9-09-91]
Date Read: 04-05-91 07-09-51 10-10-91 01-10-92
Location Average mR/Quarter

M-16 19.520.7 17.3£0,7 20.020.6 19.2#0.9
M-18 23.8%1.2 20,.320.5 23.7¢1.4 21 .620,5
M-25 13,920,3 13.4:0.4 19,420,5 20.020,5
M-27 ND@ 13.920.6 21 .,420,3 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 ND23 NOD 18.0%0.9 15.020.6
M-42 13.7¢0.8 13.920.5 20,720.9 18,620.7
M43 NDE 17 .240.6 19.42£1,5 18.520.6
M-44 15.020.6 1 15.020,.4 14 ,920.4
M-45 18,820,9 17.520.4 19,320.6 18,820.3
M-46 16.620.4 17.120.7 16.320,7 17 .6£0.5
M-52 20,.9+1.4 18.,021.1 20.520.5 18.621.3
M-53 20,420.6 19.420.8 ND® 20,120.9
M-54 19.42]1.2 15.420.5 19,.60.9 17.121.0
Mean = s.d, 18.2£3.0 16.,7¢2.,5 19,222.4 18,.322.2

@ ND = TLD not used due to river flooding.

b ND = No data; TLD lost in the field.

The error given is the probable counting error at the 95% confidence level
(2 sigma).

#ﬂ@é(/f vate

/L« G, Huebner
~ Genera) Manager

///J/ 72

Approved by

TR RN TR R RN~
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Table 1.

GRAND GULF NUCLEAR STATICN

Gamma Radiation, as Measured by TLOs, 1991.
(Required by Technical Specification 3.12.1)

Report No. R020-6
Page 2 of 5

Quter Ring, Within six (6) Mile Radius

1st Quarter

20d Quarter

3rd Quarter

4th Quarter

Date Annealed: 12-11-90 03-06-91 06-07=-91 ®-09-91
Date Read: 04-05-91 07-09-91 10~10-91 M-10-92
Location Average mR/Quarter

M-36 18.520.7 17.120.5 19.2¢1.0 ND@
M-40 18.620,8 18.820.5 20.320.7 20.320,7
M-47 i5.420.9 NDé 14 .220.9 14,020.5
M-48 16 ,820.9 16 .520,4 16.721.2 17.120,3
M-46 20,221.0 18,220.5 20,220,6 18.2+0.4
M-50 19.620.8 18.021,2 19,.720.6 18.611.2
M-51 20 ,.821.1 19.4:1,1 20,420.8 15,6¢1.0
M-55 24.021.0 21.020,7 24.721,3 21.,9:0.6
M-56 18.320.7 19.620.6 ND@ 2,120.4
M-57 20,421.2 20,2¢0.4 20 ,4+0,8 21.620.4
M-58 16.220,3 14,7¢0.6 16.320.4 14,5:0,5
M-5% 13.320,7 12.820.4 ND@ 18.921.1
M-88 N2 14 .320.6 15.220.5 14,620,6
M-89 12.820.6 13.620.6 15.920.6 16 ,7¢0.5
M-30 14 ,4£0.5 NDa 16 .620.6 13,7206
M“gl 19.02009 17.22102 19032101 ‘17-22111
Mean ¢ s.d. 18.0£3.1 17 .222.6 18.522.8 17.822.8

4 ND = No data; TLDs lost in the field.

The error given is the probable counting error at the 95% confidence level

(2 sigma).

Approved by

L A 7
M f!—(&éggf

Date

v

L/ G. Huebner

neral Manager

s

/5792



Report No. B(20-6
Page 3 of 5

GRAKD 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 21.720.3 20.2:2.1 21,2:0.8 22 .,220,6
M-07 19.0£1.,0 18.2+0.8 19.320.6 20.5%0.9
M-09 15.820.4 16.620,5 17 .0£0.8 17.2¢0.6
M-10 14 .820.0 15.120.6 15.520.8 16 .520.6
M-33 18.420.6 17,021.1 18.620.8 18,3:21.3
M-38 15.720.9 17.520.7 16.7¢1.1 19.520,5
Mean % s.d. 17 .622.4 17.121.8 17.822.0 19.022.1
CONTROL
M-14 18.420.8 17.221.0 18.4+0.9 18.121.2
SHIELD
M-00 5.520,3 5.920.5 6.220.3 6.020.3

e i e e N P s | & N X

4 ND = nc data; TLDs lost in the field.

The error given is the probable counting error at the 95% confidence level
(2 sigma).

7
7(//? /\44&4441 Date

- Q’G. Huebner
neral Manager

Approved by

101575 2
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| Report No. 8020-6
‘ Page 4 of 5

GRAND GULF NUCLEAR STATION

Table 1. Gamma Radiation, as Measured by TLDs, 1991.
(Kot required by Technical Specification 3.12.1)

i 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 07-09-81 10-10-91 01-10-92
| Locatton Average mR/Q.arter
| M-61 17.120.5 15.020.6 16 .220.4 15.820.3
i M-62 18.221.1 15,520.4 17 .821.2 17.,2£1.0
: M-£3 21.620,8 21.820.9 20 ,5¢1.1 2,1:0.8
M-64 20.9¢1.2 17 ,4£0.5 20.7+0,8 19.8+0.8
| M-65 31.6:0.8 20.121.0 2.920.6 17 ..820.9
| M-66 25,020.9 20.520.6 24 ,621.4 22,820.5
| M=67 23.620.6 19.620.6 21.40.3 22.0£0.4
| M-68 52.742.5 3%.7:0.8 48,720.7 43,721.8
; M-63 84 .822.0 68,622,3 86 .421.4 89.2¢1,2
| M-70 68.4¢].4 54 ,922.0 66.123,1 66.2¢2,5
| M-71 28.621.3 10,220.4 10.320.6 10.020,3
| M-72 17.820.5 15.8£0.9 11,420,535 ND@
M-73 18,220.5 19.620.5 20.910.4 20,320.6
M-74 17.620.9 18 ,920.6 21.6¢1.0 21 .2¢0.5
M-75 15.120.8 15.620.6 18.0¢1.1 17.020.4
M-76 15.320.7 17,820,7 18.121.4 18.421.0
M-77 17.720.7 16 .0£0.9 17.,920.9 16 .420.6
M-78 13.020.7 13.720.4 13.,520.8 14.,021,1
M-79 15.640.9 14,820,8 16 ,520.9 13.521.0
M-80 17.520.4 15.920.7 18.,520.5 15.020.4
M-81 18.020,6 16,520.7 18.020,5 ND2
M-82 15.420.5 18.4£1.0 18.420.6 14.,020,7
M-83 13,820.6 13.,020.5 13.5¢0.4 ND@
M-54 17.40.7 15,620.4 17.020.8 12,520,7
Mean t s.d. 2..218.0 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).
Ve 7
%jf /{(L{L/au Date

y )/f G. Huebner
General Manager

Approved by

/7"/4{/2 pa
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Page 5 of 5
GRAND GULF NUCLEAR STATION

Table 1, Gamma Radiation, as Measured by TLDs, 1991.
(Not required by Technical Specification 3.12.1)

Additional Locations, Within Fifteen (15) Mile Radius

ist 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-02 NDD 19,521.0 17.921,2 22 .420.6
M-03 19.320.9 18.921,2 19,721.1 20.620.5
M-04 21.020.7 18.420.6 22.,2%0.8 21.420.3
M=05 19.820.8 18,821.0 19,820.3 21.2+0.4
M-06 2.1¢1.1 17.5¢1.0 20.341.0 19.821.1
M-08 14,720,7 14,220.7 14,7%0.4 14 ,820.4
M-11 18.3£0.4 17,740.4 18,220,6 19.520.8
M-12 18.1¢1.3 16.,420.8 16 .520.8 16.9+0.6
M-13 17 .520.5 16 .620,4 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 N b 19,220.6 15,4+0.3
M-19 20.921.1 17.620.6 20.320,5 19,120.6
M-20 15,7£0.5 16,320.5 14 .620,5 16.7#0.3
M-21 21,320.9 19.620.7 20.60.,5 21.420.4
M-22 22 .320.3 18.720.4 22 ,5¢0,4 20.320.3
M-23 17.321.0 17.10.7 19.120.5 19.820.6
M-24 ND@ ND 8.620.5 14,720.6
M-26 14.240,5 b 18,720.4 17.2:0.4
M-29 19.621.1 18.,240.6 20,421,0 19.720.9
M-34 22.,9%0.8 20.0£0.6 2 .,2¢1,0 21.4:0.4
M-35 NDé 13.920.4 19.020.9 17.6%0.3
M-37 15.740.9 19,2£0.8 21.1£0.6 20,2:0,7
M-85 17.720.7 15.920.8 17.920,2 15.620.4
M-87 20,.6%1,1 16 ,20.6 20.820.5 17.420.8
M-92 16.321,1 14.70.6 16.520.9 14,820.6
M-43 20 .420,7 19,70.9 21.621.2 19.720.6
M-94 15.820.,4 12.90.6 15.820.3 12.720.4
Mean ¢ s.d. 18.422.7 17.122.3 18.523,1 18.,2#2.6
DUPLICATE TLDs

M-31 2.121.1 14,220.6 21.920.8 16.,220.6
M-32 20 .020,7 18.5¢1.0 17 ,520.9 16 .220.3
M-60 18.4+0.8 16.620.4 15.820.6 19,520.,7
Mean * s.d. 20.221.9 16 .422.,2 18.423,2 17.321.9

@ ND = TLD not used due to river flooding.,
D M) = No data; TLDs lost in the field.

The error given is the probable counting error at the 95% confidence level

(2 sigma).

Approved by

4"1 /&y/gczﬁ;c¢L Date ;gﬁg}/é;z

“ /L. G, Huebner
“ General Manager
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Table A-2. (continued)
mR
Teledyne Average 2204
Lab Result Known (A1
Code TLD Type Measurement 22 & Value®¢ Participants)
115-78  CaF2:Mn Field 71.522.6 75.826.0 75.1229.8
bin Lab (Co-60) 84.8:6.4 79.924.0 77.9227.6
Lab (Cs-137) 78.8¢1.6 75.023.8 73.0£22.2
115-7C CaS04:0y Field 76.822.7 75.826.0 75.1229.8
o Lab {Co-60) 82.5:3.7 79.9£4.0 717.9227 .6
Lab (Cs-137) 79.023.2 75.0£3.8 73.0222.2
8th Inturnational Intercomparisor’
115-8A LiF-100 Field Site 1 29.5¢1 .4 29.7%1.% 28,9212.4
e Field Site 2 11.320.8 10.4£0.5 10.129.06
Lab (Cs-137) 13.7£0.9 17.220.9 16,246 .8
115-88  CaF2:Mn Field Site 1 32.321.2 29.7¢1.% 28.9212.4
i field Site 2 9.021.0 10.420.5 10.119.0
Lab (Cs-137) 15.820.9 17.220.9 16.226.8
115-8C  CaS04:0y Field Site 1 32.320.7 29.7¢1.5 28.9:12.4
Sl Field Site 2 10.620.6 10.420.5 10.1£9.0
Lab (Cs-137) 18.120.8 17.2+0.9 16.226.8
Teledyne Testing)
89-1 LiF-100 L.ab 21.020.4 22.4 -
Chips
89-2 Teledyne Lab 20.9£1.0 20.3 .-
Cai0gq:0y
Cards




Table A-2. (continued)

mR
Teledyne Average $2.4

Lab Result Known (Al
Code TLD Type Measurement £2 @ Value® Participants)
Teledyne Testingl
90-1k  Teledyne Lab 20.621.4 19.6 .

CaS04:Dy

Cards
90-11  Teledyne Lab 100.824.3 100.0 --

CaS0q:0y

Cards

o

Lab result given is the mean £2 standard deviations of three determinaticns.
Second International [ntercomparison 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

operated pressurized ion chamber.

d Mean +2 standard deviations of results obtained by all laboratories parti-

cipating in the program.

€ Third International Intercomparison of Environmental Dosimeters conducted in
symmer 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
summer 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 Idanc Falls, Idaho and sponsored by the School of Publi: Health

of the University of Texas, Houstom, Texas and Environmental Measurements
~ Laberatory, New York, New York, U.S. Department of Energy.
N Seventh International Intercomparison of Environmental Dosimeters conaucted
in the spring :nd summer 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.

1 Eighth International Intercomparison of Enviroamental Dosimeters conducted

in the fall and winter of i925-1986 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 lsotopes, Inc., Westwood, M on June 19,

1990.

1 Cards were irradiated by Dosimetry Associates, Inc., Northville, MI on

October 30, 1990.



