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1.0 INTRODUCTION

Thie

report describes the Radiological Environmental Monitoring Program

(REMP) for the Waterford J Steam Electric Station (SES) nuclear power
plant and discusses the resulte ob*ained during the calendar year 1990.
The results discussed in this report were used to evaluate the
radiological environmental impact resuiting from the operation of
Waterford 3 SES. The submission of this report to the Nuclear Regulatory
commission fulfille the reguirements pursuant to Waterford J SES Technical
Specification 6.9.1.7.

1.1

1.2

W301665.8A

Program ;ad Report Objectives

The objective of the monitoring program was to evaluate the
radiological environmental impact of the plant. The evaluation
included an assessment of actual exposures of humune to radicactive
materials or radiation resulting from plant operation., 1In order to
conduct this evaluation, the data analyees and interpretations
contained Ln this rep rt fulfilled the following specific objectives:

a, identify any radiocactive materials or radiation in the
environment associated with plant operation;

b. compare the results obtained during the reporting period with
past operational and preoperational data to identify any trends
associated with wccumulatien of radicactivity in the eanvironment)

¢. estimate the maximum exposure to & member of the general public
from any environmental data which indicatee the presence of plant
related radioactivity; and

d. verify compliance with federal regulation requirements.

Riant and Site Description

waterford 3 Steam Electric Station employs & pressurized water
reactor for the production of approximately 1183 gross (1104 net)
megawatts of electricity. The station uses a flow of water obtained
from and discharged to the Mississippi River for condenser cooling.
On March 4, 1985, the unit achieved initial criticality.

waterford 3 SES le located on the west bank of the Misslesippi River
at River Mile 129.6 between Baton Rouge and New Orleans, Louisiana.
The site is in the northwestern section of 8t. Charles Parish
approximately 3 miles southeast of the St. John the Baptist Parish
boundary between the towns of Killona and Taft. The Missiseippi
River is the closest prominent natural feature while others include
Lac des Allemends, about 5.5 miles southweet ¢f the site, and Lake
Porchartrain, about 7 miles northeast of the eite.
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Most of tiv man-made features are located on the narrow Strij

betwee the Misciseippl River and the wet lande. Near the Wat

SES eite are several large industrial facilities,

y of
erford

1 and 2 Steam Electric Stations (0.4 miles northwest of the site),

Little Gypesy Steam Electric Station (0.8 miles northeast of the

pite

and across the river from Waterford 3 SES), Agrico, a fertillizer

manufacturer (0.6 miles east goutheast ), Occidental ChemicCal
(0.8 miles east southeast), and Union Carbide, a chemical
manufacturer (1.2 miles east soOutheast).

Mador urban centers in the region in¢lude New Orleans
28 milea east of the s.te) and Baton Rouge (app.oximately 5(

o 8

Company

(approximately

miles

north),
and

waat northwest) Communi® ie® near the site in St Charles Par.sh
include Killona (0.9 milss west northwest), Montz (1.0 miles
Norco (1.9 miles east) Hahnville (3.7 miles east southeast),
pestrehan (6.3 miles evast southeast). Laplace (4.7 miles nor

located in St., John the Baptist Parisa.

OGRAM DESCRIPTION

+0

A general summary of the REMP is given in Table 2.1, Brief desc

of the sampling stetions and their locations are given in Table
locations of the sampling etations are illustrated in Figuree 2.1

2.3. A more detailed description of the REMP is discussed in the
following chapter.

r
LA s
&

th) is

ptions
2. The
through

land

3

including Waterford

2.1 History and Development
The Waterford 3 SES REMP was initiated in April c* 1983, Ths program
evolved from the Preoperational Environmental Radiclogical
Survelillance (PERS) program which wae conducted from 1978 through
1982. The equipment, procedures, technigues, and many of the
sampling locations used during the preoperationai survey were
incorporated into the operationa. program. The environmental data
sollected during the firet two years of the REMP (1983 and 1984),
prior to initial eriticality, were used to supplement the baseline
data obtained during the PERE Program.
Waterford 3 pereonnel were responsible for jmplement ing and insuring
“hat the REMP complied with federal regulatory and Technical
Specification requirements. Responsibilities of waterford 3
personnel included collecting (with the exception of fish samples),
preparing, and shipping of environmental samples; conducting
environmental dosimetry measurements; reviewing analytical results
reporte; and preparing and submitting the annual Radioliogicai
Environmental Monitoring and other relevant reports to the Nuclear
Regulatory Commimsion.

5.8A .
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al Services Department <

'he primary ntractor, the Envii
Arkansage Power & Light APKL located in Little R K, Arkansas, was
' y responsible for performing radiological analyses; conducting inditial
data review; preparing results reports; and overeseing Llaporatory
quality assurance and control A separate contractor, the Fisher.e#
perative Extension Service oOf Loulieiana State University, was
responeible for the colliection and delivery of fish sampiea =«

waterford

l 2.4 Sample Collecti u_nn;lﬂaur..uj_i:A.eAuxgg

sample types, location, collection ifrequency, and the analiyees

It 1 ] 1
verformed are summarized in Tables J..1 and <.4. The informati
13

sontained in these tables is based on requirements specitied in Table

f waterford 3 SES Technical Specification 3.,12.1 The

ocatione of the sampling stations are illlustrated in Figuree £..
through } a® required by Technical Specificatior $.9.1.7, Any
deviations {.e., unavailable samples and miesed lower limite of

I detect ion) ¥ hanges made to the REMP during 1990 are discussed i

Section J3.%

The environmental samples collected were classified ints four generai
categories according to exposure pathways direct radiation,
alrborne, waterborne, and ingestion 'hne collection and handling

procedures used to obtain these sampies are described in the
following sections. The descriptions are intended to provide a
\an a step-by-otep descriptior

oncise procedural overview rather t!

2.2.1 Direct Radiation Exposure Pathway Sampies

Iintegrated external gamma exposures were determined using
thermoluminescent dosimeters (TLDs). Multi-element TLDs
locations

manufactured by Panasonic were placed at thirty-2

as f{olliows:

A8, one in each oOf the sixteen

in the general area of the site

metecorological sectors, in the 81l to eignt Kiiometer

the balance placed i, areas of special interest
e.9g., population centers, schoois, etl with oOne

area serving as a Ccontr

he TLDes were exchanged and analyzed quarterly by Waterfor

personne.




IANeE were
at five - ne . The 1lo¢ : ncluded f
gtatione PP-1, APQ-1, APG-1l, P and one

station (APE ). The samples were collected

low=volume air sampling devices housed in weathe: proof
r

shelters. The devices sample continuocusly while recording the

.

volume ©of air sampled

Alrporne particulate samp.eg were < ai n a filter using
the sampling device described above. T! filters were
llected weekly by Waterford J personnel and sent to the
contract laboratory for gross beta analiyels. Quarterly, the
filters were composited by the contract laboratory for

isotopic analysis by gamma Spectroscopy

orne iodine sampling

culate sampling ue
Liodine. The cartriages
p(:z‘h. nne and sent ¢t th

analyei gamma spect

Because the it ¢ harges int the Mississippl River, whict

-

r L ¢
ALY Qi

I8 the major £ drinking water in the Vic

waterford 3, water samples -aken from the Mississippl River

were designated as both drinking and surface water samp.ies.

te drinking/surface water sampies were obtained
from the Mississ)ppi River using automatic composite

upstrean DWP~ sWP=7) and twg
DWE-5/8SWE~5 ocationeg from the

acid wae added tc h sample prior t

ract laboratory. The con C laboratory

yzed the biweekly samples for Llodine 3 in composited

monthly for groses beta and gamma & L ros8co anaiyses

then composited quarter f ¢ ium

water table resulting from shall acuiilers in
gite, groundwater discharge could be
ainage canal. Groundwater samnp ware
waterford 3 personnel from one sampiing
sampling techn

the sample prior to shipment &«

tium and gamma sSpecrLroscopy




ne san E
on (SHWE
pi
Line
samples we ! ped tO th contrac

furthe

Ingestion & OBU Pathwa Samples
b b L 1 - A 5 - B AL

Milk samples wer collected semi-monthnliy y Water <

ersonnel. ont samples were obtained by Loulislana
k )

Radiation Protection Division personnel from the

station (MKQ-4%) located in Denham Springs, Louisiana.

Indicator sampies ) ¢ollecteq locally Fom one etatior

(MKQ-5), Although two additional indicator iocations were
identified (MKQ-1 and MKE-4), no samples were available from

these locations during 1990 (see Section 3.95). Formaldehyde
wae added to all samples prior to shipment f the contract

laboratory for iodine~l3l and gamma spect opy analyses.

Fish samples wer collected by a contracto i-annually

s

upetream (FH-1l) i downstream (FH-<  tl plant. The

fish were obtained by I ng. The con ‘tor segregated the

i [

sanples by speci nd location prior to delivery to Waterford

3 The samples were shipped frozen t contract laboratory

.

for analysis by gamwma spectroscopy.

waterford 3 SES Technical Specification 3.12.1 requires Dr
leaf vegetation to be sampled from 3 different locations

within & miles of the plant in t! rent milk samples are
unavailable. Since milk samples could be collected reliak
from only one sampling locatlior thin five miles of Wate

SES, broad leaf vegetation wae sampled monthly at twc

indicator locations. Broad leaf vegetation was also collecte
on at ion (BLK-

vegetat
least one

the

areas surrounding the
plant wastes are
hin the site boundary were

owever, iemonstrate the absence of radionuc
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TABLE 2.2

DESCRIPTION OF REMP SAMPLING STATION LOCATIONS

LOCATION
NUMBER

LOCATION MILES FROM
DESCRIPTION PLANT

SECTOR
DIRECTION

DIRECT RADIATION (TLD)

————

A-2

c-1

D-2

W391665.8A

(Eastbank) On fence enclosure 1:1
surrounding water tower west of

Little Gypsy opposite Etienne St.

Access from River Road (LA 628),

The TLD's are located on the (8)

fence opposite the entrance gate

to the water tower.

(Bastbank) On fence enclosing the 0.8
transmission tower 0.2 miles west

(up~river) from Little Gypsy.

Access from River Road (LA 628).

TLD'e are located at SW corner of

fence enclosure.

(Eastbank) On fence encloe.ng the 0.8
Little Gypey Cooling Water Intaxe.

Access is from River Road (LA 628)

across from Little Gypsy Steam

Electric Station entrance. TLD's

are on the south side (inside) of

the Cooling Water Intake fence

enclosure, directly opposite the

entrance gate.

(Eastbank) Located approximately 1.1
0.3 miles east of Little Gypsy

Power Station., Access from River

Road (LA 628) near the west end of

the Bonne Carre Spillway. TLD's

are on the fence at the west

entrance to the Spillway (located

on levee).

(Westbank) Located on utility pole 0.2
along River Road (LA 18) approxi-~

mately 0.3 miles east of Waterford

3 8ES plant entrance. Acceses from

LA 18, TLD's are on the third

utility pole east of the

construction entrance road.

ENE



LOCATION
NUMBER

TABLE 2.«

'ONTINUE

LOCATION

DESCRIPTION

(Westbank) Located on fence

enciose
subgta

ure surrounding the LP&I

tion on LA Jl42. Access

from LA 3142 approximatel) »
Y

miies

on the
fence

Westh
n Fas
entran

Star P

wWestrk

south of LA 1B TLD'e are
goutheast corner of the

enciosure.

ank) Located on utility poie
t side of LA 3142 near Witc

@ gate (Next tc

lant Gate 3). Ac fron
2 approximately O0.¢ miles

of railroad overpass.

yank) Located on fence

enclosure to shell road off of LA

1145
of rai
of LA

Access from LA 3142 sout!
lroad overpass on east side

w

142, TLD's are on tae
gside of the gate {or shelil

Jusgst south of Texacc

pipelLine 8t ation

(Westbank) Located on northeast

corner of fence encloeing Texaco

station south of 1A 314

Access from LA 3127, approximately
o d

miles west of LA 31& 314%

intersection.

r r

bank Located behind "Private

at Gate © entrance Li

312° Accese from LA 31

oximately 1.3 miles west Of
127/3142 intersectior Gate

the access to the Waterford

vard statlior

carbliae

MILES FROM
PLANT

o s S
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" LOCATION
NUMBER

DE

westbank
Roac" sign
off of LA 3
miles west
pect ion.
for wWaterfc

tbank)
fuel
cocess Ls
Gate 9
access road
Waterford J

Waterford 1

(Westbank)

Trespassing”

Street in
the entranc
School.
(Weetbank)
in Killona.
air sampie

bank

LOCATION

SCRIPTION

Located
at LP&L
127, apg

>f LA 3d1

Gate Y I

rd 3 SES

Located
terford 1
rage tan
ithe:

f LA
from
SES,

and

' o
L8 L8

* 8
Kil

@ tC

Located

"y "
Hp e s

gtation

Located on

O8LiNng a.ir samp.ie

‘oximately

. rd

Located

or Waterfc

TABLE 2.4

CONTINUEL

just south
lona Elementa

MILES FROM
PLANT




" LOCATION " LOCATION MILES FROM SECTOR
NUMBER DESCRIPTION PLANT DIRECTION

. 4] v

on nNwy

gsecond
ailer park or

(eastern ena

(Eastbank) L
just east of shell access road tc

ocated on utiliity poie

Bell transmission
of Hwy 61.
Charles
TLD's are on the first
pole east ©Of access road,

Eastbank) Located on fence gate
on shell access road to Big
Chemical Plant. hell access road

¢

ig approximately C.1 miles west of
e

Hwy 61/48 intersection (at black
and yellow gate). I on
fence gate 0.1 miles north
shell access road from Hwy
(Eastbank) I
Substation fence enclo
Access from River Road (LA 48
Wesco St. (adjacent to
Chemical Plant), take
the dead end. TID's
sixth fence post
substation gatg

(Westbank L on

behind blonde briCk house oOn

Aquariue St. in Hahnville.

from River Road (LA 18) and
Dak St. nllow Qak 5t

rioght 4 e

&gt N 21
Agquarius &




LOCATI
NUMBER

&

G

P=¢
-5
» o

W391¢

S

DE

(Westbank)

northwest 8.

track inter

either LA 3

LOCATION

SCRIPTION

Located on railroad 8
de of LA Jl¢t
gection. Access f{roa

127 or River Road (LA

onto LA 3160,

(Westbank)
on the nort

canal brid

(Westbank
at southwes

rallroad tr
Utility pol
and east of

(Westbank)
surrounding
on levee ju
Fence post
Road (LA 18

Webre's h

enclesing L

take Elm St
rner f L
intersectic

0
'
® o

aour

®
»

ure.

A 3223

Located on a road sig

hwest eide of the sec

ge east of LA 3160 alor

Located on utility px
t corner of LA 64C

aACk intersection

e i8 jJusat west of LA

radl transmission ¢

Located on fence post
(green) r LvVer marxe:

gt east of Edgar

i# located along Rive

acroee from the

use
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LOCATION

NUMBER

AIRBORNE

LOCAT ION ' ' MILES FROM
DESCRIPTION PLANT

wWestbank) Located on back fence :
of LP&L District Office

Accese via Ellington St fromn

'

either River Road (LA 18); r

Second r Third St from Paul

Mallard Rd. (LA 52) to Ellingt

St

(BEastbank) Located on Kenner B
Substation fence enciosure
Access irom either River Road

(LA 48) or Hwy 61, turn ont
Alliance Ave. TLD'e are lLocated

on the north side of the fence

enclosure, near a light pole.

(Westbank) Located oOn 12
enclosure surrounding LP&L
gwitchyard at LA 631/Hwy 9C
intergsection in Des Allemands.
TLD's are on the nortnhnwest
corner of fence. Access from
LA 631 via shell road.
westbhank) Located on at 27

LP&L General Office on Delaronde
St. in Algiers. TLD'®s are on

the fence, facing the Mississippil
River, in the passageway to the

trangformer shog

(Westbank) Locatad in soybear } o B

field at northwest corner 4
Short St e Killona

wWestbank Located at northwest 0.8
srner of soybean field on east

gide of Killcna Access fron
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LOCATION LOCATION MILES FROM SECTOR

NUMBER DESCRIPTION "LANT DIRECTION

ling W

re fence enclos
tiank) Located orn
LP&L General Office
laronde St. in Al
WATERBORNE
DWG (Westbank) Located at

SWG Carbide drinking water
Access from LA 3142 thr

Located
Parish

wocated

Parish Waterwor
18 in Edgard

(Westbank
Ferry Land

BN




“LOCATION =TT LOCATION - " MILES FROM SECTOR

NUMBER DESCRIPTION PLANT DIRECTION

INGESTION

nk) Located
Time Save:

River Road.

(Westbank) 1.0 miles wes!
wWaterford 3 SES at the rne
River Road and Posgt Street
Killona.

(Westbank Located at
nouse u8t acrose LA
marker 4 the eastern

Eastbank
Denham Sg
to LA 103
then left

righ

intaxe

oetweer




LOCATION

NUMBER

SECTOR
IRECTION

PRODUCTS % #

FPP wegtbank) Located 1
field n eagtern edge
between a.r samp.e gLat

nd APQ

(Westhank) Located in a sugarcane
field adjacent t« he plant nea:

the meteorological towers

(Wwestbank) Located in a sugarcane

field £f LA J31¢

TES CONTROL LOCATIC
NA NOT APPLICABLE

Food productse are not required since he plant are 1|

with water AiNto which plant wastes are roducts grown w

i
L

gilte boundary were Cco. iected nhowevelr ! iemons ate the apsence

man-made radionuciides.
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The grose beta activity res ts obta @ iring 19y are
neistent witl hose from 1589 Bt )t 19 8¢ 1985 ar
the precperational progran During the preoperational
survey in periods not signiticantiy influenced by nuclear
weapons detonations, the groes beta activity ranged betweear
02 and 0.04 pCi ubic meter. “uyring the first two yeare
f the REMP prior t Waterford SES operation, the average
gross beta activity for all stations wase Q21 pCi/cubil
meter with a range of 6t 0.5 pCi/cubic meter Fron
19686-1989, the average groes beta activit for the ntrol
)ation wae 020 pCi Ibic meter mpared t 019
pCi/cublic meter for the four indicator Lo ations

All f the 264 airborne iodine-lJl resu.ts were below the

i

required lower limit f detection (LLD). Sample LLDe ra

from 0.008 ¢ .040 pCi/cubic meter (Table B-2) The
variability of the lower limit f detecCt n wae due

primarily to the difference in air sampi® Vv Lumes

Jidod Gamma Isotopi Analysis
vt s e S ® - - - - -

Gamma spectroscopy results indicated dete table levelils Of
soamogenically produced beryllium=-7 and naturally occurring
potasium-40 in the twenty quarteriy composites (Takle B-3J
No man-made radionuclides were detected above thell
respective lower Limitse f detection.

As mentioned previously, drinking water is the same as
surface wate: Therefore thly and gquarter.y gamma
spectral naiyses f drinking water and quarterly tritiun
analyses also satisfy the surface water sampling

regquiremnent

Seventy-eight omposite drinking/surface water samplies were
analyzed by a radi hemical procedure for lodine-li.ld Table
B-4). No activity was detected at the control station, and
all measurements satisfied the LLD requirement. [odine 131
was detecteq Lir ne samp.ie 1/2=1/1°¢ from an indicator
locatior DWE~-5) at a concentratior £ 0.5 £ 0,4 pCil
lodine~131 was detected in several preoperational sampies at
An average concentratior £ 0.4 pClL/.i The leve. detected
n the 1990 sample is well below reporting levels and the
LLD required & Technica fication Table 4.,1<~-1 and
has a higt iegree £ ertainty aes jated with it
Therefore, the radi gica npact t the environment Lt
this inetance 8 ine8ignif ant
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3.3.2

3.3.3

The monthly composites were analyzed for groes beta
activity, Grose beta activity wase detected in thirty-three
of the forty-two composites with an average activity of 3.9
pCi/l., The average activity for the control location was
4.1 pci/l, compared to the averages of 4.0 and 3.6 pCi/l for
indicator stations DWG-2 and DWE-5, respectively. The
average groes beta activity detected at the indicator
stations are statistically the same as that of the control
station using the standerd "t" test (see Table F-3, Appendix
F).

Drinking/surface water samples were aleso composited
quarterly and analyzed for tritium, Eleven of the twelve
measurements were below the respective LLD. Tritium was
detected in the second quarter of 1990 at a concentration of
330 ¢ 220 pCi/l at DWE-5, an indicator station.

Tritium is man-made and cosmogenically produced and wae
frequently detected in precperational drinking water samples
at concentratione ranging between 60 and 220 pCci/l.
Although the level detected in the 1590 sample is slightly
higher than the preoperational data, it ie well below the
reporting level and the LLD (2000 pCi/l) required by
Tschnical Specifications. Because tritium wase detected in
only one sample from this location and was not found in the
other indicator location (DWG-2) which is closer to the
plant, it ie not likely that Waterford ) operations were
responeible for the tritium detected in thie sample.

Groundwater

Four groundwater samples were collected frowm one

sampling location, GWJ-1, and analyzed for tritium and gamma
emitters. Gamma emitters were not detected; however,
tritium war detected in two of the four samples at
concentrations of 650 t 220 and $70 t 220 pCi/l.

Tritium is man-made and cosmogenically produced and was
frequently detected in precoperational ground water samples
at concentrations ranging between 50 and 180 pci/l.
Although the concentrations detected in 1990 are higher than
the precoperational data, they are well below the reporting
levels and LLD (2000 pCi/l) required by Technical
Specifications. In addition, radicactive effluent release
permits for 1990 show that no tritium wae discharged into
the drainage canal at GWJ-1, indicating that it is not
likely that the tritium detected at this location is a
result ui Waterford 3 operations.

shoreline Sediment

Four shoreline soil samples were collected from the
following sampling locations: two samples from the
Miseieeippi River shoreline downriver of the plant (SHWE-3)
and two samples from the shoreline of a drainage canal
(SHWJ-1) .
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uelides including potassium=40,

Naturally occurring radiol
radium~226, and actinium=-228 were detected in a.il of the

samples. Cesium 137, & man-made nuclide was detected .in the

sample from
pCi/kg(dry).
in any of the samples.

gtation SHWJ~1 at a concentratiou of 66 ¢ 17
Ne other man-made radionuclides were detected

survey for ecll samples collected

puring the precperational
wae

from the shoreline of the Missiseippi River, cesium-137
detected in 13 of 18 eoil samples at concentrations ranging
petween 30 and 890 pCi/kg(dry) with an average concentration
of 138 pCi/kg(dry). 1In 1985, 1986, 1587, 1968, and 1989
cesium=137 was detected at thise location at levels of 99,
65, 21, 142, and 28 pCi/kg (dry), respectively. These
levels are consistent with preoperational values. In

addition, radicactive release permits for the year 1990 show
that no ceslium~137 wase discharged into the drainage canal
from which SHWJ~1 came. studies in Louisilana indicate that
and sediments ae a

Because the

cesium=137 is commonly found in 80L.8
result of past atmospheric weapons testing.
levels are® consistent with preoperational values

cesium~137
and cesium-137 has been shown to be present in most
Louisiana solls, these cesium~137 levels are likely

attributable to past weapon testing fallout,

3.4 Ingestion Exposure Pathway

3.4.1 Milk

Forty-eight mi.ik samples were collected from twC sampling

locations and analyzed by gamma spectroscopy. Naturally

ocourring potassium-40 was detected in all samples. The

samples were alsc analyzed by a radiochemical procedure for

jodine~131. lodine~13]l was detected in oOne sample (10/16
from an indicator location (MKQ-5) at a concentration of 0.3
t 0.3 pCi/i. todine~131 was found in several preoperational

samplee at an average concentration of 0.9 pCi/l. The level
detected in the 1990 sample i@ well beliow the LLD required
by Technical Specification Table 4.12~1, le in the same
range as preoperationa. samples, and has a high degree of
uncertainty assocliated with it. Therefore, iodine 1s not
attributable to Waterford operation, and the jmpact to the
environment ie negligible.

Fish

Twenty fish samples, ten upsetream and ten downetream of the

collected and the edible portions analyzed by

piant were
gamma spectroscopy. Only naturally
wag detected above the lower Limite of detection in any

ocourring potassium-40

samples.
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£ Misped Lower Limite f ete
All lower lLimit f detect.)

: hanges the REMI

i
Additional food product samg
REMP although these were not
2.2.4 for explanatior
1.5.4 Additional Samples
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araen,

4
The

iocat

August 15, 16, and 17
and milking animal; in each
the plant, were found Dy ViBuai
results of the 1990 census are
jons were unchanged except for

ly identified as closest to the plant

diet

@ gar

producing milk for
v

ance to the next closest
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TABLE 3.1

1990 DIRECT RADIATION DATA
ORGANIZED BY COMPASS DIRECTION
AND DISTANCE FROM WATERFORD 3 SES

BY COMPASS DIRECTION

SECTCR COMPASS AVERAGE STANDARD NUMBER
DIRECTION DOSE RATE DEVIATION IN
(mrem/std qtr) (mrem/std qtr) GROUP
A N 14 1.4 L)
B NNE 13 1.1 8
c NE 8 0.8 4
D ENE 12 2.9 8
E(a) E 13 1.9 12
F ESE 13 1.8 12
G SE 13 2.0 12
H SSE 13 1.7 8
J S 13 1.1 8
K SSW 11 1.0 “
L Sw 12 0.8 &
M WEW 12 1.8 g
M W 13 1.5 4
P WNW 12 3.0 8
Q Nw 13 2.2 8
R NNW 12 9 | 8
CONTROL E 11 1.8 4
BY DISTANCE FROM PLANT
DISTANCE AVERAGE STANDARD NUMBER
FROM PLANT DOSE RATE DEVIATION IN
(MILES) {mrem/std qtr) (mrem/std qtr) GROUP
Q0 - 2 12 a:3 64
S - 13 1.8 28
5(a) 13 1.5 28
CONTROL 11 1.9 “

a. Does not include control station data.
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TABLE 3.2

1990 ANNUAL LAND USE CENSUS RESULTS

SECTOR DIRECTION DISTANCE FROM PLANT
(MILES) =
BEEF  MILK MILK FOOD
COW cow GOAT GARDEN __ RESIDENCE ___ PRODUCT
A N 3.5 - - 1.0
5 NNE - - - 1.2 13 -
¢ NE 1.3 - - 0.9 0.9 -
D ENE - - 1.0° 0.9 0.9 -
) £ 2.7 - - 2.2 2.2 0.3
F ESE 3.5 - - 2.2 3.1 0.3
G SE 4,0 - - 2.3 4.0 0.3
H SSE - - - - - 0.3
J s - - - . - 0.7
K sEW - - - - - 0.5
L S - - - - - 0.5
v WSW 1.0 - - 1.5 - 0.7
N W - - - 1.1 1.0 0.7
P WNW 0.9 - - 0.9 0.9 0.6
Q NwW 0.9 4.9%" - 0.9 0.9 0.6
R NNW 2.3 - - 3.0 3.0 2.6

None found in sector within five mile radius of the plant.

a Samples are being taken at 4.9 miles (MKE-5) for the Waterford 3 REMP.

b Cows at Location MKQ~1 are currently not producing milk for human
consumption. The owner will be contacted on a periodic basis to determine
if milk will be used for human consumption and the availability of samples.

€ Goate located 1.0 miles ENE of the plant in Sector D are currently not

producing milk for human consumption. The owner will be contacted on a

periodic pasis to determine if milk will be used for human consumption and
the availability of samples.

28
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wag at levels less Lha th required Technlit fi t \ Ower
limit of detection an Z below levels requirit ot cation Bot!

levele had a high of uncert: "ty associated \ them and may be
artifacte of counting statietics.

Cesium-137 wae detected in one shoreline 80.Ll sampie. The detected
ctivity in both instances was at leve.ls ie8s than the required
Technical Specification's lower limits Of detection and well below
levels requiring notification. The detected concentrations were
consistent with levels detected during the preoperationai program.
Therefore, | unlikely that the presence of cesium in these sampies
an be attri t Waterfora . perations
Tritium was detected ) 1 king/surface water and twc groundwater
samples at levels well Delo reporting levels and LLDs required Dy
Technical Specification ricium is man-made and cosmogenicaisy
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TASLE A1
FADIOLOGICAL £NVIRONMENTAL MONTTC  1NG PROGRAM STUMMARY

Name of Pacility Weterford 3 sEs Docke ¢ No. S0- 382
January ! to
Location of Pacility St. Crarles, Louisiane Reporting Pericd Decesber 31, 1990
{Parieh State)

MEDIUM OR PATHWAY ANALYSIS AND LOWER LIMIT ALL INDICATOR LOCATIONS LOCATION WITH SIGHEST ANNUAL MEAN COFNTROL LOCATION  SUMBER OF
SAMPLED TOTAL NUMBER or “EANT N Lot T - WONROUT | NE
(UNIT OF MEASUREMENT) OF ANALYSES DETRCTION™ (RANGE )" DISTANCE AND DIRBCTION (RANGE;™ (RANGI "™ AEPORTED
PELFORMED L) ER S TREMENT S
1. Direct Rediation TLD 124 ic) 13¢119/119) c-2 15¢R/8) z-30 L)
{mrem/Std. Qur. ) (7-18) 1.2 miles s§ {13-17y 11(8/4)
P e (10-13;
5.5 Miles s
2. Alirborne Growe 264 10 15423131/211) APG 1 IS¢{53/53) RPE 30 o
Particulates Bera is-28; 0.5 miles s& {7-28) 16(53/53)
(10 "pCi/m”™) (7-30)
R 20 ) <LLe (D/16) £33 - aPE- 30 ]
-8 <LLD {0/8)
)
3. Airborne Iodine I-1n 68 70 <LID (0/211) = ELs arE 30 °c
{20 “pei/m”) ) <LID §0/%3)
)

NOTE: Footnotes at end of table.
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TABLE A-1 {Comt.)

RADTOLOGITAL ENVIRONMENTAL MORITORING PROCRAM SThsar

Name of Pacility

Waterford 3 SES

Docket Mo S0- 382

Location of Pacility

St. Charles, Lonisians

Jamuary 1 to
Reporting Period Decesber 31, 1990

(Parieh, State)

{UNIT OF MEASUREMENT)

ANRLYSIS AND LOWER LINIT

Drinking Water

TOTAL NUMSRR or

OF ANALYSES DETECTION"

PERFORMED (LLD)
Gronse a2 <
Bets
I-131 e 1
Gamma EE i4)
Tritioe 12 2000

<LLD (0/26)

WAMT A "
SISTANCE AND DIRECTION (RANGE)" (RANGE )"
DwG- 2 &(12718) owe-7
2.0 miies ESE (3-8 111714}
»mn
DwE- S 0.5¢1/52} owe -7
2.5 mitea ® - <LLD(O/26)
i
- £ owp Y
<LID (0/13)
)
DwE S ~a owp- 7
4.5 miles ® <LLD{D/ &)

Footnotes at end of table.



Name of Facility

TABLE A-1 {Comt.)

Waterford 3 SES Docket %o.

SO0-382

Location of Pecility

January 1 to

St. Charlee, Louisisna Reporting Perliod DNecember 31, 1990

{Parish, Statej

MEDIUM OR PATHWAY ANRLYSIS AND  LOWER LIMIT ALL ISDICATOR IOCATIONS LOCATION WITH HIGHEST ANSUAL MEAN OCONTROL LOCATION  SUMSER OF
SRMPLED TOTAL WimBEY or MEAN" ERME AN = WORROOT TNE
(UNIT OF MEASUREMENT) OF ANALYSES DETECTION™ (RANGE )" DISTARCE AND DIRECTION (RANGE)™ (RANGE )" REPORTED
PRAPORMED {LLD) MEASUREMENTS
5. Surface Water Groms a2 4 s(21/28) SwG -2 &(12/14) swe-7 ]
(pCi/1} Bet s (2-8) 2.0 miles EsE (3o 4(11/14)
(37
1-131 78 1 0.511/52) -5 0.5¢1/52) swp- 7 9
-1 2.5 milem © ) <LiD {O/2%)
LB ]
Lamema s {4) <LLD (0/26) - xa swe-7 53
) «<LLD (N/13)
i
Tritiem 12 2000 330(1/8) SwE -5 LL] swe- 7 (]
) 4.5 miles ¥ <LLD (0/%)
i

NOTE: Footnotes at end of table.
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TASLE A-1 (Comt . )
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

Name of Faclility Waterford 3 SES Docket No. SO-382
Jancary 1 to
Location of Pacility St. Charlee, Louisians Reporting Period December 31, 1990
{Paxigh,6 State)

MEDIUM OR PATHWAY ANALYSIS AND LOWER LIMIT !_J.mm LOCATION WITH HIGHEST ANNUAL MEAS CONTROL LOCATION NUMBER OF
SAMPLED TOTAL NUMBESR or " NAME AN “EAR" WONROUT INE
(UNIT OF MEASUREMENT ) OF ANALYSES DETECTION™ ‘-,; DISTANCE AND DIRECTION |(RANGE )" Q“" PEPORTED
PERFORMED {LLD) MEASURFMENT<
6. Groundwater G amems B 143 <1LD (O/4) R ~a ,ONTE L]
tpci/1y i
Tritium o 2000 610¢(2/8) owr- 1 81012/43 RONE o
(S70-65%0) {570-650)
7. Shoreline Camena -
Sediment Ce-137 180 as(1/8) SHEMT -1 &6{1/2) T L
{pCi/Rg-dry) L 5 | 1.0 miles S i3

NOTE: Footnotes at end of table.
34



TABLE A-1 {(Comt.)

RADTOLOGICAL ENVIRONMENTAL MONITORING PROCRAM SUMMARY

Jenuvary 1 to
Location of Facility St. Charies, Louvisiana Reporting Pericd December 31, 1990
| {Parish, State)

\
|
|
|
‘ Name of Pacility Waterford ) SES Docket No. S0- 382
|

| MEDIUM OR PATHWAY ANALYSIS AND LOWER LINIT ALL INDICATOR LOCATIONS LOCATION WITH HICHEST ANNUAL MEAN CONTROL LOCATION  WUMSER OF
SAMPLED TOTAL. NUMBER oF wEAN "y AN AN NONROUT TNE
(UNIT OF MEASUREMENT) OF ANALYSES DETECTION™ (RANGE " DISTANCE AND DIRECTION (RANGE)™ (RANGE )" REPORTED
PERFORMED (LLD) MEASUREMENTS
J 8. Milk I-131 a8 1 0.3 (Va2e) g5 0.3(1/2¢) - Q45 e
j (pCi/1) ) 4.9 miles W -3 < (V/as
Lo
Ganems 45
Cs-137 18 <Lip (0/2¢) RO 45 124 g5 °
(5 ] 42 miles Ww -1 (1/2¢)
-
9. Fieh Gamens 20 4 <LiD {0/10) Lo A m-1 ]
{pCi/agwetr) -} <up (0710)
)

NOTE: Footnotes at end of table.




TASLE A-] {Comt.}

FADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SIRGGAR /

Name of Facility Waterford 3 SBS Docket Ro. SO-382
Jamuary 1 to
Locat ion of Pacility St. Charlies, Louisians Reporting Period December 31, 1990
(Parish, State)

MEDIUM OR PATHWAY ANALYSIS AND LOWER LIMIT ALL INDICATOR LOCATIONS LOCATION WITE HIGEEST ANNUAL MEAN  CONTROL LOCATION EER OF
SAMPLED TOTAL NUMBER or " NRY EAN" A" RONROETT INE
(UNIT OF MEASUREMENT ) OF ANALYSES DETECTION™ (RANGE )" DISTANCE AND DIRECTION (SANGE)" (RAmGE ;" REPORTED
PERFORMED (LLp) EEASTTRTMENT S
10. Srcad Leaf I-in 36 &0 <L1D (0/26) = xR L S o
Vegetat ton i3 <L1D (9712)
(PCL/ kgwet ) (o |
Camma 36 (T3} <LLD (0/24} L ~A BLE-1S 0
i) <LLD {O712)
-
11. Food/Garden Crop Gamena R 4) <1LiD (0/3) L1y NE OWE (4]

(pCL/ kg —wet ) )




TABLE A-1 (Cont.)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

FOOTNOTES
~Nominal Lower Limit of Detection {LLD) as defined in Waterford 3 SES Technical Specifications.

“Mean and range based upcn detectable measurements omly. Fraction of detectable measurements
at specified iocations is indicated irn parenthesie.

“Lower Limit cf Detection (LLD} not defined in Waterford 3 SES Technical Specifications.

“Lower Limit of Detection (LLD) for individual radionuclides using gamma spectroscopy are
given in Waterford 3 SES Technical Specifications.
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B a—

TABLE B-1

QUARTERLY TLD DOUSE RATES

LOCATION 18T QUARTER 2ND QUARTER IRD QUARTER 4TH QUARTER AVERAGE
(01/12-04/06) ("4/06-07/06) (07/06-10/08) (10/08-01/04) DOSE RATE
DOSE RATE DOSE RATE DOSE RATE DOSE RATE (mrem/etd gtr)

(mrem/etd gtr) (mrem/std gtr) (mrem std qtr) (mrem/std gtr)

A-2 13 14 16 14 14
A-5 12 12 1% 13 13
B-1 12 12 18 13 13
B4 12 13 14 13 13
c~1 08 07 09 08 08
D~2 09 11+ 18 09 12
D~$% 11 11 13 11 12
E-1 10 10 12 10 11
E-5 12 13 15 13 13
E-15 13 13 16 13 14
E-30 13 10 12 10 11
F-2 11 12 13 11 12
F-4 13 13 15 14 14
r-9 12 12 15 12 13
G-2 14 15 17 18 15
G-4 11 11 12 110e 11
G-9 13 13 16 13 14
H-2 12 13 16 13 14
H~6 11 11 14 12 12
J-2 12 12 18 12 13
J-18 12 12 13 12 12
K-1 10 11 12 10 11
L-1 11 12 13 12 12
M-1 11 11 14 11 12
N=1 12 12 15 12 i

P-1 09 09 11 09 10
P-6 13 14 17 14 1%
Q-1 11 10 2 11 11
Q-5 13 13 17 14 14
R-1 10 10 11 10 10
R-6 13 14 1% 14 14

Average 12 12 14 12

* - One TLD in package damaged - See Table C-5

** - TLD stolen, replaced - See Table C-5
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SAMPLE LOCATION:

TABLE B-2 (continued)

AIR PARTICULATE FILTERS AND CHARCOAL CARTRIDGES

APC-1

HHE

GROSE BETA AND JODINE-131 ANALYSES

112/17/90

Srose-Sets

0.01% «+/-0 002
6.016 «/-0. 003
0.008 +/-0.063
2.051 +/-0.002
.08 +7/-0.002

UNITS: pCi/CUBIC METER

<« 0.013
« o.oan)
< o.e28
< 9.018
< 9.012
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TABLE B-2 (continued)

AIR PARTICULATE FILTERS AND CEARCOAL CARTRIDGES

SAMPLE LOCATION: APQ-1

HH R

GROSE BETA AND IODINE-131 RANALYSES

3eqin Date End Date

11/26/90 12/04/%
12/04/% 12/18/%
12/19/% 12/1/%
12/17/%8 12/24/%
122479 12/31/%

45

2.0 a8
0021 /0
0014 /0 02
$.009 /-6 002
2.015 -4 0

UNITS: pCi/CUBIC METER

-1

<«
«com1
<085
«o.ms
« 8.012
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TABLE B2-2 {continned)

AIR PARTICULATE FILTERS AND CEARCCAL CARTRIDGES
GROSS BETA AND IODINE-131 ANRLYSES

SAMPLE LOCATION: APP-1 UNITS: pCi/CUBIC METER

ab So. Bagis Dete End Date Srome - Bets I-1n

"I 11726790 12/0a7%¢ c.013 «/-0. 002 < .81
02139 12704790 13720790 8.0 e.003 « 0.
*17S 12/%/9% 1211779 0.008 +/-0. 002 < e 229
0219 1273779 12730090 c.oce f -8.002 < 0.029
1001C 12724790 12731790 0.018 +/-0.003 < o.0n2




Iio > oo
e e > e
aXL"9 » Iwe
o9 L
1io°9 » 099
e e » £00 ¢

e'e » 009

Tia"8 » 200/ ST0°9
a0 > §00°Q-/* TIN"G
$ia'0 » S00°0-/* PIG'9
00 > 000~/ CTO°O
sla"a » 00 07+ S55°0
£ig"e » 00 9-/+ $I8°0
L3 » T Lie

£58°0 » (oC ¢ iz A0 N
009 > 00 9-/+i0° S

S50 0 » 00 0/ £T0°0
L2670 » §£00°G /> 909
S0 » E00 9~ /+CTa" 0
S8 e » (T ¢« S1I8°9
o9 > 00 G-/ L1070
S8 » e » 150°9
N9 » 00 9/ LEO°O
e » SO0 9/ BIG°0

s3igx O18a0/310d :SiINO

gESATENY IC1-ENIGOI OGNV wids 880dD

e/ L/
Ga/e1L/%
—— L5/
08/90,9

S8/ 8L/%0
os/LL/%0
cas/eL/58
08/ L0/%0

06/G8 /90
QesET/Y
o6/91/9%0
6/ 00, ¥0
/I8

08/9L/50
o8,/61/50
e/TL/EQ

S8/ 8l €S

0&/9T "T0
o&/8i/T0
e/ TL/ L0

o8/ 90/ I8

06/82/10
e/ LL/ W0
e/si/10
oe/8s/ 10

b/ IGO0

GE/8L/
08/ LL/90
08/ PG/ 9%

06 /8T %0

WL/
GB/VL/N6
V8 LG/ 0
= R A

oe/CL/Y
SR/ 9L/Y
e/ 80/ 90
e/ Lo/ 00
os/L/te

0s/8T/80
o8/Ti/0
e/ Ve, L0

o8/98/T9

06/ 6L/C0
/Tt
[ VRS ER 44
os/8L/ 10

Q8/EL/8
Ge/8i/%e
s/ 80/ 0
Ce/TC/ e

easrez/It

esLeg pup eieg oibeyg

590106
* o108

2L 808

1veuue
Liairl

iteoos
Siwus
Py BLLe

¥ls00e

82008
[ 2% 20
7908

PRL008

pIioGe
vele
LsZo08
Tl LG

SPiGoe
L1IT06S

o€-adv

S290IELIEYD TYOOEVHED ONY SHIELTI4 SLINADIIENG HIX

{penu§3uos)

zZ-d

avi

INOILWOOT TIANNS




8/9L/11 osseL/IT L0l

209 » 00 07+ ST0° 9 08/S1/1T O&/TL/TT L 106
£iee » §00°0-/+ 1260 Ge/TI/IT oa/sasTL 6106
280 » CO0 9~/ LT8O a/SR/1L CwveL/ot sisioe
tie’e » 90" 9-/+ S8 0 o8/8Z/01 oasTEset (ietos
ei0"e » 000/ TEa 9 Ge/LT/0T Ga/ST/OR Glalos
L5070 » 200/~ S99 o8/s1/01 os/9G/01 isiiae
L2079 » 200 9O-/* TIO"W e/ 80/6T  06/T8/01 liios
itee » §00°9-/+ TR 88/ 10/01 O8/ /%0 FeBioe
Lige > 089/ o0 CE/PZ /80 OR/LL/SG [ R Y
60 » 206 G-/+ 91870 e/ LT/60 E/01/60 #9508
L1970 » €00 Q-7+ SO0 08/01 /0 06/90/80 (95108
"§o e » L0604+ LiG0 SR/ V0/60 06/LT/N tarive
20 » 200 07+ 9I8°C 08/ LL/90 GE/8T/00 s¥rios
sieo » §00°0-/+ L1070 IE/6L/80 OE/TL/80 o Lo
e > 06 9~/ TGO GE/L1L/90 06&/9/e0 METos '
LI » 206G 9-/+ Y070 06/90/90 OE/GRL/LO P ioe *
IZ8°0 » LG9/ T80 06/0C/ L0 OB/ET/L0 welloe
Tie"9 » 00 0 /+ B0°9 QB/CL/LD e/ 10 iLios
Tie e > 00 9-/+ 11070 S&/BL/ L0 OR/80/ L0 Tizioe
269 > £00°0-/+ TIO'Q O6/60/ LD 0B/TR/ LG osiios
o0 » K00 O-/+ S1G°0 06 TR/ L0  OS/5E/90 silios
€i-1 vied secip eieg pug eiug sileg B L

W3LaEN OIEad/yod sSiINa 0E~-3dY :INOIINOOT TIANNS

SESATUNY TE1-ENICQOI GNY widd 8804dD
8290 TEL8YD TYOOENHD OGNV SHaLTI4 FIVINOILEYd HIX

(penuijuco) Z-8 FIENL




TABLE B-2 (continued)

AIR PARTICULATE FILTERS AND CHARCOAL CARTRIDGES
GROSS BETA AND IODINE-131 ANALYSES

SAMPLE LOCATION: APE-20 UNITS: pCi/CUBIC METER
Lab Bo. Segin Dates End Date Crome Se 8 -1,
o200 11/26/90 13/0e/%0 0.020 +/-0.002 < o .91
02141 12/04/90 13/10/%0 0.004 «/-0. 003 < .
L _rital i2/0/% 1a71v7/% 8.017 «/-0. 902 < .09
o220 12717790 13728/%0 9.010 +/-0.002 - o e
10012 12734790 113/21/%C c.08 «/-0.002 < 8.2



TABLE B-3

AIR PARTICULATE FILTERS
GAMMA ISOTOPIC ANALYSIS ON QUARTERLY COMPOSITES

SAMPLE LOCATION: ALL AIR EAMPLE SBITES OUNITS: pCi/CUSIC METER

Locat iom b Beqin Date End Dale {s-14

arc-1 0584 12/26/89 B3/76/% < §_9015 g 8813
-] WM 03/26/9% 06/25/% « B.M% 80
-] 91780  96/25/%W WI24/% 9 B0 5 9007

-1 e100% 09j24/% 12/31/% A oeng 1. 0082

PR

RPE-38 YOORRS 12/26/89 0 /2%/% g oer= s om2

ORRS 0
APE-39 W1  03/26/% G6/25/M 9. 082¢ 6.002e
AE-30 Wi %25/ s /2480 . 8 812 9 2818

AE-30 310093 03/2¢/% 12/31/% < 9.9008 « §.0007

a1 WHSE] 12/26/89 03/26/% 00614 9 0912

-1 Wr11n 037/26/98 SR/25/W & |2 8 8020
A1 W|Win /259 8924w 0 WWa 8 ann?
A1 300G pe/o4/% 1234/ 6. 0o « B.2981
NP OSEY 12/26/88 81/26/% 6 0018 0 901¢ '
Y- !V §I/26/M 6/25/% 3 M1 8 pol?

WP-1 01779 0%./25/98 29/26/9 o 0 B aghe
-1 %1009 ps/24/% 1231/ 8. 991% 8 9009

RO 1 WS 12/26/89 83/26]/% g o0 8 0887
o1 01191 93/26/90 95/25/9% « §.9620 g 8

-
(L W 06/25/W 0S2UR 8.9012 o 0010

i
i

-1 91090  09/24/% 12/3Y%
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TABLE B-4 {(comt inued}

DRINEING WATER
IODINE-131 ANALYSIS

UNITS: pCi/LITER

SAMPLE LOCATION: DWE-S

oy o end Bagin L)
Lab. So. Dete Oate 1-3312 Lab. P Dte - -1
A
SO00HT i2718/0% or/02/90 « 9.2 01120 06 /18/90 07 /07/90 9.3
OO c1/02/90 ©01/71%/90 ©.% +/-8.4 WIS or/ez/ec oY/ 16/%0 < 0.3
‘

200147 01715790 ©OL/I9/W « 0.3 05297 27/ 18/90 ©7/30/90 « 8.3
002%e oyr/29/9C ean2/e <« 0.% 901 ¥ eY/ /90 08/13/90 < 9.2
200 .26 02712790 0. 26/%0 < 0.2 Ci1eve oR/13/90 08/27/90 < 9.9

900421 02726/90 ©3/12/9%0 < 0.3 so1543 o8/27/90 oS/i0fe0 <« 0.5

*00L9e 03/12/90 ©3/26/9%0 < 9.} 0159 09/10/90 09/24/90 « 0.3

$OOSTY o3/26/90 ORJ09/90 <« 9.3 901722 09/24/9%0 o/08 /99 « 0.3

POOLTZ ca/08/9" 0423790 « 9.3 o180 10/08/90 107/22/90 < 0.2

900774 o423/ osfor/ee < 0.4 901917 10/22/95 11705798 i i

- [ LT B oS/0T/90 Q8721790 < 0.3 o soe 11/0%/90 11719790 <« 0.4
9009 ¢ os/21/9%0 < 0.5 02093 13719790 12704790 c 8. 3

901026 08/04/°0 O8/18/90 < 0.2 217 12/0¢/9¢ 12/27/%0 « 9.3

10014 12737790 13/ 790 « 0.3
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TABLE B-5
DRINKXING WATER
GROSB BETA ANALYSBIS
ON MONTHLY COMPOSITES

SAMPLE LCCATION: DWG~-2 UNITS: pCi.LITEE

Bagin Lo
Dets Date

01.02/90 o©L/29/%C

01/29/90 2.9¢/- 2.9

02/26/790 ©3/26/90 Y.1+/-3.8

03/26/90 04723790 B.7+/-2.7

D4723/90 05/21/9¢

05/21/90 0O6/04/90

05/04/90 0Y/02/90
ov/02/90 0OV/30/9%

01/30/90 08/27/90

ce/27/90 09/24/90

09/24/790 10/22/90

10/22/90 11/05/90

11705/90 12/04/90
12704790 12/31/90




SANPLE LOCATION: DWE-S

200150
900339
900517
900673
900847
900918

901124
901300

S01459
901594
01804

03917

9020%8

Bagin
Dave

o1/02/9%0

01/29/90

02/267%

03/26/90

04/23/90

05/21/9¢

06/04/90
07/02/90

0e/27/90

09/2¢/90

10722/90

11705/96
12/04/90

12/3179%

DRINKING WATER
GROS28 BETA AMALYSIS
ON MONTELY

{continued)

COMPFOBITES
Ene

Date Bete
01/29/90 < 4
02/26/90 < 4
03/26/90 5.5+/-3.0
04/23/90 4.2+/-2.7
0s/21790 < 3.9
08/04/90 < 4.0
01/02/90 3.0+/- 3.0
OT/30/90 3.9/~ 2.0
o8/27/90 < 3.9
09/24/90 &£.9+/- 3.0
10/22/90 2.9+/- 1.2
11705790 3.2 +/-2.4
12/08/90 2.4 +/-1.9

UNITS: pCi.LITER



TABLE B-5

DRINKING WATER

{contirued)

GROSS BETA ANALYBIS
ON MONTEHLY COMPOBITES

SAMPLE LOCATION: DWP-7

900151
900340
soos1e
$0067€
200040
900919

901123
$011301

by 901460
901595
01802

sc1918

902093

e1/02/%

01/29/90

02/26/90

03/26/90

ok/23/9%0

05/21/90

os/o4a/9e
0r/92790

e1/30/90

08/27/90

09/24/90

10/22790

11/05/90
12/04/90

Date

o1/29/70

02/26/90

0)/26/90

o4/23/9%¢

03/21/90

08/n4/90

07/02/90
01/30/9%0

08/27/90

co /24790

10/22/90

11/05/90

12/08/90
12731790

Beta

5.2+/-2.9

6.7+/-3.0

8.2+/-2.7

3.2¢7- 2.8

3.7¢/- 3.0
3.24/-2.8
3.8/~ 2.9
4.5/~ 2.2
< 3.8

2.7 ¢/-1.9
€. 1+/-2.9

UONITS:

pCi.LITER



SAMPLE LOCATION: DW&-2

Lab. %

960149

900338

900516

900674

900846

900917

901123
901299

991592

961803

911916

90209

Q10049

Begin

Date

81/02/90
81/29/90
02/26/70
03/26/96
84/23/90
05/21/90

86/04/90

07/02/96
08527 /90
09/24/90

16/22/90

J

11/05/98
12/04/50

End
Date

01/29/90
02/26/90
03/26/90
04/23/90
05/21/99
06/04/99

07j02/90
07/38/9%@

09/24/90
10/22/90
11/05/98

12/64 /90
12/31/99

Mn-54

£

£

Co-%8

~

~N

()

Fe

L

-

()

TABLE B-5 {continued)

DREINKING WATER
GAMMA YBOTOPIC ANALYSIS

ON MORTHLY COMPOSITES

Co60
« 2
.
« 2

3
< 2
3
$ 3
3
3
3
6
3

In

-65

n

o

»-%

~N

~N

~

~N

-

ir%

5

i-13
« 3
=5
& 3
« 3

3
< S
<
3

UNI

(s-134

~

TS

: pCi/LITER

Cs-137

(™)

(o)

Ba-148

——

La-149



TABLE B-S (continued)

DRINKING WATER
GAMMA IBOTOPIC ANALYSBIS
ON MONTHLY COMPOSITES

SAMPLE LOCATION: DWE-S UNITS: pCi/LITER

Begin End

tab. ¥o. Date Date Mn-54 Co-58 Fe-59 (o83 n o5 % .-% I-13 (s-134 Cs-137 Ba- 140 La-140

900150  01/02/90 ©1/29/90 3 2 <5 3 5 2 6 3 3 3 10 3
o 900339 01/29/90 062/26/90 2 2 <« 3 2 B 2 4 2 2 2 8

900517 52/26/96 03/26/9% < 4 < 4 <9 « 4 <9 <« 4 « 8 < b A « 4 « 17 5

908675  03/26/90 04/23/90 2 < 2 < 2 « 2 <« & 2 « 4 2 < 2 2 7 2

900847 04723790 05/21/98 < 3 < 3 <« 6 ¢« 3 <« B < 3 « 5 3 3 3 s 3

500918 05/21/90 06/04/90 < 4 « 4 < 6 « 4 <9 <« 4 « 9 5 B 1 s
2 901124 06/04/98 67/02/90 < 3 < 3 « & « 2 <« 6 « 3 6 6 3 3 5 4

901300 07/62/96¢ 07/30/98 <« 2 « 2 « & -8 6 <« 2 <« & 2 2 2 7

901459  07/30/90 08/27/90 < 3 < 3 < 3 < 2 < 9 <« 2 5 3 < 3 2 i0 3

G01594  08/27/90 ©09/24/%0 < 3 < 3 « & < 3 <« 8 3 7 « ‘ ) 13 4
: 901804  09/24/90 10/22/90 2 3 ¢ 3 . 2 s 3 <« 3 3 19 3
5

901917  10/22/98 11/05/9%0 < 2 « 2 ¢ 3 < 5 « 4 < 2 - ! < 3 ¢ 2 ¢« 2 « 19 3

96209 11/05/90 12/04/90 < 2 4 3 2 £ 2 5 b 2 2 14 5

910050  12/04/90 12/31/90 2 2 3 ¢ ¢ 2 2 2




TABLE B-5 (continued)

DRINKING WATER
GAMMA ISOTOPIC ANALYBIS
ON MONTHLY COMPOSITES

DWP~-7 UNITS: pCi/LITER

SAMPLE LOCATION:

Begin End

[ab. No. Date Date (o - s -13 (s-1M4 (s-137 Ba-140 2145

0151  01/02/90 ©61/29/%
0IMs  01/29/90 82/26/%
00518  B2/26/% 03/26/%
900676  03/26/90 04/23/9%
900848  04/23/98 05/21/99
900919  05/21/90 06/64/%

901125  06/04/98 07/02/9%0
901301 ﬂ?/ﬂj;’% 07/36/96

901460 07/38/90 08/27/9%
1595 (w"!?j;% m/_\‘!%
01805  09/24/% 10/22/%
Q1918  18/22/9%8 11/95/90

902095 11/05/90 12/04/9%
q10051 12/04/90 12/31/90




TABLE B-6

DRINEING WATER
TRITIUM ANALYSTS ON QUARTERLY COMPOSITES

SAMPLE LOCATION: ALL SAMPLE SITES UNITS8: pCi/LITER

Location Lad So. Begin Date End Date B-3
owe-3 900884 01/02/90 0&/0%/90 < 360
e -3 901433 ©e/09/90 07/02/96 330+ /-220
owE -3 so1014 or/02/%C 09/24/90 < 400
owe-S 910053 09/24/90 12/31/9%0 < 350
G -2 900863 01/02/90 04/09/90 < 30
"we-2 $01422 04/09/9C 0©7/02/90 < 360
WG -2 01013 07/02/9C 0S/24/90 < 400
owG-2 10052 09/24/9¢ 12/31790 < 350
owe -7 900865 C1/02/90 04/09/90 < 360
e -7 901434 04709/90 0©OY/02/90 < 380
owp -7 901915 07/02/90 09/24/90 « 300

09/24/90 12/3 0 < 350

910054
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SAMPLE

LOCATION:

8WG-2

90091

901123
901299

901458

901593

90180}

901916

$02097
210089

TABLE 3-8

SBURFACE WATER
GROSS BETA ANALYBIS
ON MONTHLY COMPOSITES

01/02/90

o1/29/90

0271890

03/28/90

047/23/9%0

e3/21/90

06/047/90
or/02/9%0

07/30/90

oe/21/90

09/24/90

10/22/90

11/708/9¢
12/704/9%0

01/29/9%0

02/26/9%0

03 /2¢/90

04723720

03/21/90

08/04/90

07/02/90
07/736/90

08/27/%0

09/24/90

10/22/90

11/0%7/%0

12/%94/90
12731790

4.0/~

S84/~

6.9¢/-2.9

3.1¢7- 2.9

3.8+7- 2.3

3.9 +/-2.9%

£.0 «/-2.0
0.1¢/-3.1

pCi.LITER




TABLE B-8 (continued)

SURFACE WATER
GROSE8 BETA ANALYSIS
ON MONTHLY COMPOSITES

SAMPLE LOCATION: BWE-S5 UNITB: pCi/LITER

Becin a4

9001%0 o1/02/90 01/29/9%0 R
900339 e1/29/9Cc 02/26/9C < 4
200317 02/26/90 03/26/90 S.3%+/-3.0
00673 O3/26/90 O&4/23/9C &.2+/-2.7
0084 04/723/90 03721/9% < 3.9 -
900918 08/711/90 06/04/90 < 4.0

901124 06/04/90 0OY/02/ 3.0/~ 3.0
01300 07/02/90 CY/30/90 3.8+/- 3.0

901459 07/30/¥. oOR/2Y/9% < 3.9

90139 08/27/790 08/24/90 &.9+/- 3.0

901004 09/2¢/9%¢C 16722790 2.9+/- 2.2
901917 10/22790 11705790 3.2 +/-2.4¢
902096 11/05/90 12/04790 2.4 +/-1.%

12/08/790 12731790




ZABLE B-8 (continued)

SURFACE WATER
GROSS BETA AMALYBIB
ON MONTELY COMPOSBITES

UKITS: pri.LITER

SAMPLE LOCATION: SWP-7

01/02/90 01/29/%0
0L/29790 0©U/26/30
02/26/9C 03/26/90 8.7+/-3.0
03/26/9C 04/23/90 4.2+7-2.7
04/13/90 eos/21/9%0
08/21/%0 O8/08/%0

06/04/90 0©F/02/9%0
oY/02/90 JI/207%

07/30/9C O8/IV/90
08/27/90 09/24/90
02/24/90 10/22/9%
10/22/9¢ 1:/05/9%0

11/05/90C 12/08/90 2.7 +/-1.0
12704790 12/31/90 &.1+/-2.9




TABLE B-8 (continued)

SURFACE WATER
GAMMA IBOTOPIC ANALYSIS
ON MONTHLY COMPOSITES

SAMPLE LOCATIOM: BWG-2 UNITS8: pCi/LITER

end
Dats

300149 ’ G1/29/90

00333 1/ 02726790

200516 o / 02/26/90

S00673 03/26/90 ©0&/23/90

vd/23/90 05/21/9%0

0S/21/9C 06/04/90

06/04/90 0Y/02/90
07/02/90 07/30/90

e014%0 07/30/92 0©08/27/90

901591 08/27/90 09/24/90

901803 09/24/90 10/22/%C

01928 11705790

02097 11/05/90 12,'04/90
9210049 12/048/9¢ 12/31/90




TABLE B-8 (conti nued)

SEURFACE WATER
GAMMA ISOTOPIC ANALYSBIS
ON MONTHLY COMPOSITES

SAMPLE LOCATION: SWE-S UNIT8: pCi/LITER

pegin raa

Led. No,. Date Dats -S4 Co-59 *e-59 Co-60 £a-63 -95 Lx-95 1-133 Ce-134 Ce-137 Sa-1480 La-140
00150 o1/02/90 0©1/29/90 <3 <2 <3 <3 <35 < 2 <6 <3 < 3 < 3 < 10 L
20039 01/29/90 02/26/%C «< 2 < 2 < 3 « 2 < 4 % 3 « 4 < 2 <« 2 <« 2 « 8 « 3
00517 02/26/90C 03/26/%C < 4 « 4 < S « 4 « 9 < 4 « @ < & « 4 <« 4 < 17 « 5
900678 03/26/95 04/23/9%0 < 2 <« 2 « 2 Lol « 4 « 2 < 4 « 2 < 2 < 2 < 7 < 2
900887 Q4723790 03/2:/9%0 < 3 < 3 < & < 3 < @ < 3 < S < 3 < 3 < 3 « ® < 3 =
300918 05/21/90 O6/04r9c < @& < & <« & <« 4 < 9 < 4 < ® < S < % < & < 1% < &
901124 086/04/90 07/02/90 « 3 «< 3 < 4 « 2 « 6 < 3 < @ < & <« 3 < 3 « 13 « 4
901300 oY/02/90 ©1/30/% < 3 < 2 « 4 < 2 < & < 2 < 4 - < 2 < 2 < 7 < 3
901459 07/30/90 08/27/9%0 < 3 « 3 < 3 « 2 < 35 < 2 < 5 < 3 « 3 A < 20 2 3
201594 os/27/90 09/14/90 < 3 <« 3 < 4 < 3 < @ « 3 « 7 < 4 « 4 < 3 < 13 « 4
S0180¢ 09/24/90 10/22/90 < '8 < 3 < 4 < 3 « & « 2 < 6 < 3 < 3 < 3 < 10 « 3
201917 11/22/90 11/08/90 < 2 < 2 < 3 < 3 < 4 < 3 <« 4 <« 3 < -3 < 2 < 10 < 3
h 202096 11/0%/90 12/04/90 < 2 < 2 < 3 < 2 < 4 « 2 < 4 <« & < 2 « 2 « 14 <« S
910050 12/703/90 12/31/90 < 3 « 2 < 3 < 2 < 4 < 2 < 4 < & < 2 < . « 9 « 2




SAMPLE

901593

90180%

9019180

302099

9100312

LOCATION:

01/02/90

017/29/90

02/36/%0

02/26/90

C4/23/90

$/21/90

07/30/90

08/27/%

09/24/90

10/22/90

11709790
12/04790

01/29/90

02/26/90

03/28/9%C

oarzs/

os/21/90

06/04/90

08/27/90

09/24/90

10/22/90

11/08/90

12/048/90
12731790

TABLE B-8 (cont inued)

SURFACE WATER
GAMMA ISOTOPIC ANALYSBIS
ON MONTHLY COMPOSBITES

UNITS: pCi/LITER




SAMPLE LOCATION: ALL SAMPLE BITES

> Location

NN

[

.
i
7
-
!
-
!

SURFACE WATER
TRITIUM ANALYSIS ON QUARTERLY COMPOBITES

i=d Bo.

900868
901433
90181e
9100%)3

900863
901432
901813
910052

S0086%
901434
01818

210054

Segis Dete End Dete

01/02/90
ce/0%8/9C
07/02/90
09/24/90

01/02/90
24/09/90
07/702/90
09/24/90

01/02/9C
04/09/90
6r/02/9C
09/24/90

0¢/09/90
01/02/90
08/24/9
12731790

04/09/90
er/02/90
09/24/90
12/31/9%0

04/09/90
cr/02/90
09/24/90
12731790

ing
1./

am

64
369
450

360
60
50
50

UNIT.: pCi/LITER

0



TABLE B-10
GROUNDWATER
TRITIUM AND GAMMA ISOTOPIC ANALYSES

SAMPLE LOCATION: G¥J~-1 UNITS: pCi/LITER

Collection
Lab. Bo,. Date -3 son -S4 Co-58 P59 Co-60 en-6% 2r-95 zH-93 I-131 Ce-134 Ce~137 Rg- 140 La-140
S0000% 01702790 €50+/-220 < & < 4 < 7 « 4 < 8 < @ < & « 7 « 4 < 4 < 19 < 5
00529 ce/02/90 < 3860 < 3 < 3 « 4 < 3 « & < 3 < 3 « 4 s -8 < 3 < 11 < 4
901122 0Y/02/90 ST0+/-i2 < 3 < 3 « & < 3 < & < & < 3 < 5 < 3 <« 3 < 34 < 9
. < & < 3 « 3 <« 3 « 3 < 10 < 4

10/01/90




_3-11

SMORELINE BOIL
GAMMA ISOTOPIC ANALYSIB

SAMPLE LOCATIONS: ALL SAMPLE BITES

Collections Dats

2005131 04/02/90
901753 16/01/90

seesie o4/02/90
901752 10/01/99




TABLE B-12

MILK
IODINE-131 AND GAMMA ISOTOPIC ANARLYBES

SAMPLI' LOCATION: MEKQ-5 UNITS8: pCi/LITER

Lsb %o Collection Dats I-13 Ce-134 Ca-137 Ba- 140 La-140

900032 ©1/09/90 < 0.3 < 3 T 3 < 9
- ?

500118 01/23/90 < 0.3 < 3 < 3 10

3 < 10 < 2

900205 02/06/90 < 0.3 < 2 < 2 9
- - 2

00297 02/20/90 < C.4 o4 3 < 3 1}
< ) N 3

*u0382 031/06/90 < 0.3 < 3 < 2 < 8
< < 32

900860 03/20/90 < 0.2 < 3 < 2 L
3 < 8 « 2

9005386 04/03/9C < 0.2 < 3 ¢ 2 «< 9
¢ < 3

900647 04/1r/90 < 0.8 < 4 < 3 1
. : <1 < 3

900712 05/01/90 < 3 < 3 < 3 1
< 11 « 3

s00e11 05/15/790 < s <« 3 < 2 7
< - 2

S00920 06/0%/30 < 0.4 c 3 < 2 =
< < N

06/19/90

901042




IODINE-1331 AND

SAMPLE LOCATION: MEKQ-5

lab Ko

901102
901216

961349
901416

901495
01569

961657
01762

901934
902001

2112
902171

(ollection Date

67/63/90
02/17/9%

02/07/90
08/21/%0
09/05/90
09/18/90

18/02/90
18/16/98

11/07/90
11/20/%

12/05/99
12/18/90

/0(7
4(_‘,}

TABLE B-12 (cont inued)

MILK
GAMMA ISOTOPIC ANALYSES

Cs-134

(s

N

~N

N

oNITS: PCi/LITER



SAMPLE LOCATION:

Lab Wo

900053

S00119

900206

0298

90038

S00L61

9’\!'( t B
300648

900713

MEKQ-45

Collection

C1/0879C

04/02/90
04/16/90

04/30/90

Oave

15

TABLE B-12

Ce

MILK
TODINE-131 AND GAMMA ISOTOPIC ANALYBES

134

{cor tinued)

37 Ba
K3 -
3 <
2 <
B <
3 <
3 <
L o«
5 <

ONITS: pCi/LITER

140 La
S <
12 P
<
1

12 <
3

12 <
17 <

180

"~

~




SAMPLE LOCATION:

iab %o

961103
991217

991350
901417

901496
951579

301658
901763

901935
902002

962113

TABLE B-12 ( continued)

MILK
JODINE-131 AND GAMMA ISOTOPIC ANALYSES
MKQ-45 UKITS:
Collection Date 1-131 Cs-134 cs-137 Ba-140
07/02/90 <9.3 « 5 5 18
07/16/90 ¢ 0.3 - 3 ¢ 11
08/26/90 < 0.3 <9 < 1 <29
08/20/90 < 9.4 < 3 3 1
09/64/90 3 3 1
09/17/98 3 3 10
10/01/90 < 0.5 ' ¢ 3 « 12
10/15/90 < 9.3 <5 > <17
11/05/99 < 0.5 3 < 19
11/19/90 < 0.4 5 [ 20
12/83/90 0.6 ¢ 2 . o
12/17/98 < 0.4 3 2 9

pCi/LITER

La-142

N oW



TABLE B-13

FISH
GAMMA ISOTOPIC ANALYSBIS

SAMPLE LOCATION: FH-1 UNITS: pCi/Kg

Lad So. Collesction Dets Sample type "n-Se Co-58 Fe-59 Co-80 = -63 Co-134 Ce-1)7
900870 0s/17/90 CATFISH < 11 < 12 < 39 < 11 < 26 < 12 < 10
00871 05/23/%0 DRUM < 38 < 19 < < 19 < a1 < 22 < 18
900872 05/23/% SERD < 13 < 14 «n < 13 < N < 14 < 12
900873 03723790 mLLEY < 14 < 18 < 29 < 16 < 48 « 18 < 14
900873 08/23/9%0 STRIPED BASS < & «< 6 « 13 « & < 20 <« & < &
01706 10/03/90 CaTYISE < @8 < 9 < 18 < 11 <23 < 12 < 9
$01707 10/03/90 ERAD <13 < 13 < 18 < 12 < 30 < 18 < 12
901708 10/03/9%0 DRUN <2 < 23 < 2 < 22 < %52 < 25 <«
901709 10/03790 MILLET < 9 < 10 < 38 < 11 < 22 < 12 « 3
so170 10/03/9%0 ETRYPED BASS < 18 < 19 < 25 < 17 < 43 « 20 < 17

82



Lab No

900866
900867
200868

SO08E9

s00e74

SAMPLE

Collection Dats

05/17/90
05/17/90
05/17/90
05717/90

05717790

10/03/90
10/03/90
10/03/90
10/03/90

18/032/90

LOCATION:

TABLE B-13 (continued)

FIBSH
GAMME ISOTOPIC ANALYBIS

UNITS: pCi/Kg

FH

'
V]

Sample type "n-%4 Co-58 Pe-59 Co-60 In
CATFISH < @8 10 < 14 <« 9 «
SEAD < 19 < 11 < 1?7 < 10 -
DRUM < 11 < 13 < 21 < 12 <
MULLET < 14 < 15 < 22 < 1% 2
STRIPED BASR < 23 < 26 < <« 2% .
CATYISR < 20 < 20 < 3 < 19 <
SHAD < 10 < 10 < 14 < 10 <
DR < 17 < 18 < 30 < 3" <
MULLET < 21 <« 20 <« 29 < 2% <

- - <

L]

24
a8
L

1a

Co-134
- !’
<« 11
< 12
< 16
« bl
< 213
< 3
<« 19
<
« 6

Ce-137
< ®
< 10
< 11
< 14
< 23
< 19
« 9
< 3%
< 19
<« 3



TABLE B-14

BROAD LEAF VEGETATION
IODINE-131 AND GAMMA ISOTOPIC ANALYSES

SAMPLE LOCATION: BLO-1 UNITS: pCi/Kg

Lad Wo. Collection Date 2-131 Ce-134 Cc2-137
200" &9 01730790 < 13 < 14 < 11
900309 02/21/90 < 1% < 13 < 13
00472 03/22/90 < 1? « N < 1%
300689 04/23/90 < 18 « 16 « 13
00900 03/24790 < 14 « 9 <« ®
201091 ©8/21/90 < 14 < 11 < 11
201288 07/26/90 « 8 < 7 <« &
901453 08/28/90 <« 17 < 12 < 13
01523 09/25/90 < 30 < 10 < 9
201829 10/23/90 < 10 < 9 <« 8
902030 11/27790 <« 13 < 135 « 12

12/20/90



BROAD LEAF VEGETATION
IODINE-131 AND GAMMA ISOTOPIC ANALYBES

SAMPLE LOCATION: BLB-1 UNITS: oCi/Kg

Lab So. Collectica Date I-131 Ce-134 Ce-137
200170 01/36790 < 33 < 29 < 26
200310 02/21790 « 19 < 19 < 36
00473 03/22,% < 16 <« 13 < 16
900620 ce/26/90 « 10 < 11 « @
200901 05/24/90 « 12 « 8 « &
901032 06/21/90 « 12 <« 19 < 13
901299 07/26/90 « 10 < 10 < 8
901496 08/28/90 < 34 < 18 < 14
901624 09/25/%0 < 12 < 12 < 9
so182C 10/25/90 <« 21 < 20 « 38
02031 12727/9%0 » -0 < @ « 6

12/20/90



: v
." i. '
TABLE B-14 (continued)
BROAD LEAF¥ VEGETATION
ICDINE-13: AND GAMMA ISCTOPIC ANALYBES
: : SAMPLE LOCATION: BLEK-15 UNITS: pCi;’!C;
.
Lab Wo Collsction Dete 1-131 Ce-134 Ce-137
s001T) 01/3%0/90 « 21 < 20 <« 18
ennIty e2/23/90 < 20 < 1% « 18
sn0eT4 0y /21/%0 <« 1% « 12 3
20569 08/26/90 < 12 g < 13
900202 os/2a/90 < 23 < 14 < 12
9010%3 06721 /90 < 18 < 33 « 12
901200 07/26/90 P < 1% < 33
o014 ©8/28/90 < 10 < 13 -
S0162% 09/75/90 < 1% 2 88 TR
01831 1072%/9G < 10 «® « 8
902032 11777 /9¢C <« 12 < 12 .
902194 12/20/90 < 32 < 2% « 23
a * ¢ : > i
- . -




TABLE B-15

VEGETATION - FOOD PRODUCTS
IODINE-131 AND GAMMA IBOTOPIC ANALYSES

SAMPLE LOCATION: ALL SAMPLE BITES UnITS: pCi/Kg

Collertion Dete

o8/2Y /90

w28/

o9 /20/30

se/av/ee
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APPENDIX |
SUMMARY F INTERI ABORATORY OMPAR I SON!
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E-t ENVIRONMENTAL DOSIMETRY
Thermoluminescent Dosimeters TLDE manutact 1 by Panasoni mode
UD~814AQ yped for environmental Aosimetry The Panasonic TLDse
ntait re lithium borate and three calcium sulfate phosphor elements
however, nly the calcium suifate phospho: elements were used Twi
annealed dosimeters were placed ineide a plastic bag and m inted in ar
aluminum frame for placement in the field T o ilmeters were
exchanged and analyzed each quarte: ging an automat.i TLD reade:

manufactured by Panasoni Model Ul




APPENDIX ¥
STATISTICA ANALYSES
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