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ABSTRACT-

:
.

This report is isisued pursuant to Waterford 3 SES Technical Specification-O' 6.9.1.7 Its purpose is to discuss the Waterford 3 SES Radiological
'

'

Environmental Monitoring Program (REMP), presord the results of the program for -
the year of 1989, and to ' evaluate the radiological inpact on the environment
resulting from plant operation.;

The Waterford 3 SES REMP collected data on environmental radioactivity _ levels
i

;O around the Waterford 3 SES nuclear power-plant. These levels were determined by-

analyzing. samples of air, water, shoreline soil, fish, vegetation, and milk from
various locations around the facility. Based on_the evaluation of the
environmental data collected, the operation of waterford 3 SES exhibited no'
discernable impact on the levels of radioactivity in the environment during ;,

1989.
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1.0 INTRODUCTION

This report describes the Radiological Environmental Monitoring Program H

(REMP) for the Waterford 3 Steam Electric Station (SES) nuclear power ;

L
.

)plant and disce ses the results obtained during the calendar year 1989.-} The results discussed within this report were used to evaluate the ;

~f

! radiological environmental impact resulting from the. operation of
,

Waterford 3'SES. The submission of this report to the Nuclear Regulatory q
'

Commission fulfills the requirements pursuant'to Waterford 3 SES Technical-

Specification 6.9.1.7.

1.1 Procram and Report Obiectives j
"

The overall objective of the monitoring program was'to' eval'uate the-
radiological environmental impact of the plant. The evaluation- i~

: included an assessment of actual or potential exposures of humans to'. i,

Eradioactive materials or radiation resulting~from plant operation.'

In order to conduct this evaluation, the data analyses'and'

interpretations contained in this report fulfilled the following- :

;. specific objectives:

identify'if any radioactive materials or radiation in thei a.
environment was associated with plant operation;.

b. compare the results obtained during the reporting period with ,

past operational and preoperational data to identify any trends
'

; or accumulation of radioactivity in the environment;
,

L I
,

estimate the maximum' exposure to a member of the general public.c.

|
from any environmental data which indicates the presence of plant
related radioactivity; and ,

)
- d. verify compliance with relevant foderal requirements.

1.2 Plant and Site Description

The Louisiana Power & Light. Company, Waterford 3 Steam Electric
Station esploys a pressurized water reactor for the production of

) approximately 1153 gross (1104 net) megawatts of electricity. The.
station uses a once through flow of water obtained from and
discharged to the Mississippi River for condenser cooling. On
March 4, 1985, the unit achieved initial criticality.

)
.

h.
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Waterford 3 ses is located on the west bar* of the Mississippi '
River at River Mile 129.6 between Baton Rouge and NW Crleans,
Louisiana. The site is in the northwestern section of St. Charles
Parish approximately 3 miles southeast of the St. John the Baptist
Parish boundary near the towns of Killona and Tatt. %e

) Mirtissippi River is the closest prominent natural featuro while
others include Lac des Allemenos, about 5.5 miles southwest of the
site, and Lake Ponchartrain, about 7 miles northeast of the site.

Most of the man-made features are located on the narrow strip of
dry land between the Mississippi River and the wetlands. Near

) the Waterford 3 SES cite are several inrgo industrial facilities,
including waterfore i and 2 Stena Electric Stat 4ons (0.4 miles-
northwest of the site), Little Gypsy Storm Electric station'(0.8
miles northeast of the ette and ceroes t.he river f rom Waterford 3
SES), Agrico (fornwely Bec).sr Industrir.s) a fertiliser manuf acturer
(0.6 miles east southeact), Occidental Chemical Cosipany (0.8 miles

.

east southeast), and Urtion carbide, a chemical manuf acturer (1.2 g
.) miles east southeast). Louisiana power & Light Company owns and

operates the above mentioned steam electric stations.

Major urban centers in the region include New Orleans (approximately
25 miles east of the site) and Baton Rouge (approximately 50 miles
west northwest). Consunities near the site in St. Charles Parish
include K111ona (0.9 miles west northwest), Monts (1.0 miles north), g.

) Norco (1.9 miles east), Hahnville (3.7 miles east southeast), and a
Destrehan (6.3 miles east southeast). Laplace (4.7 miles north) is 3
located in St. John the Baptist Parish.

, ,

1

.
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2.0 PROGRAM DESCRIPTION
i
'

A genstal summary of the REMP is given in Table 2.1. Brief descriptions

of the sampling stations and their locations are given in Table 2.2. The

locations of the senpling stations with respect to the Waterfort 3 SEs] site are illustrated in Figures 2.1 through 2.3. A more detailed
description of the overall REMP is discussed in the following chapter.

2.1 History and Development

The Waterford 3 SES REMP was initiated in April of 1983. The
) program evolved from the Prooperational Environmental Radiological

Surveillance (PERS) program which was conducted from 1978 through !

1982. The equipment, procedures, techniques, and many of the same - |
!sanpling locations used during the preoperational survey were '

incorporated into the operational program. The environmental data
collected during the first two years of the REMP (1983 and 1984), |
when Waterford 3 SES had not yet achieved initial criticality, <

) were used to supplement the baseline data obtained during the PERS ,

,Program.
I

LP&L personnel were responsible for the proper implementation of
the REMP and insuring that the program complied with federal j

regulatory requirements and Technical Specification requirements. .;

Specific responsibilities of LP&L personnel included collecting
i(with the exception of fish samples), preparing, and shipping of

-

environmental samples; conducting environmental dosimetry
measurements; reviewing analytical results reports; and preparing ;

|

and submitting the annual Radiological Environmental Monitoring ,

'

Report as well as any other relevant report to the Nuclear
Regulatory Comnission. ,

) The primary contractor, the Technical Services Department of
'

; Arkansas Power & Light (AP&L) located in Little Rock, Arkansas,
was responsible for performing radiological analyses; conducting ,

the initial data review; preparing monthly and annual results
reports; and overseeing laboratory quality assurance and control
A separate contractor, the Fisheries Co-operative Extension Service

3 of Louisiana State University, was responsible'for the collection and
delivery of fish samples to LP&L.

2.2 Sample Collection and Handlina Procedures
'

The types of samples collected, the analyses performed, the sanple
collection frequencies, and the location of the sampling stations i

) are sununarized in Tables 2.1 and 2.2. The infomation contained in
~

|
these tables is based on the requirements specified in Table 3.12-1 '

of Waterford 3 SES Technical Specification 3.12.1. The locations
iof the sampling stations with respect to the Waterford 3 SES site

are illustrated in Figures 2.1 through 2.3. These are the maps
required by Waterford 3 SES Technical Specification 6.9.1.7. Any
deviations from the REMP (i.e., unavailable samples and missed

)
3

,
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lower limits of detection) observed during 1989 are discussed in
Section 3.5. Changes made to the REMP during 1989, as a result of

.

the annual land use census, are also discussed in Section 3.5.

D The environmental samples collected were classified into four
general categories according to exposure pathwayst direct
radiation, airborne, waterborne, and ingestion. The collection
and handling procedures used to obtain these sasples are described
in the following sections. The descriptions are intended to
provide a concise overview of what was done rather than to be
step-by-step procedures.

g

2.2.1 Direct Radiation Exposure Pathway Baseles -

Integrated external gasuna exposures were determined using
thermoluminescent dosimeters (TLDs). Multi-element TLDs
manutactured by Panasonic were placed at thirty one
locations as follows:g

a. an inner ring of stations, one in each of the sixteen
meteorological sectors, in the general area of the site
boundary;

b. an outer ring of stations, one in ten of the
) meteorological sectors, in the six to eight kilometer

range from the site; and

c. the balaace placed in areas of special interest
(e.g., population centers, schools, etc.) with one
area serving as a control.

> The TLDs were exchanged and analysed quarterly by LPLL
personnel.

2.2.2 hirborne Exposure Pathway Samples

Sasples of airborne particulates and radioiodines were
collected at five locations. The locations included four

I indicator stations (APP-1, APQ-1, APG-1, APC-1) and one
control station (APE-30). The samples were collected
using low-volume air saspling devices. The devices were
designed to sasp'.e air on a continuous basis and record
the volume of air saspled. The pump and metering device
were housed inside a weathorproof shelter.

Airborne particulate saspies were obtained by passing air
through a particulate filter using the device described
above. The filters were collected weekly by LPEL
personnel and sent to the contract laboratory for gross
beta analysis. These filters were cosposited by the
contract laboratory on a quarterly basis for isotopic
analysis by gasuna spectroscopy.

>

4

W391174.SA

>

-

.
.



_ _ - - _ _
.

. ..

. . . .
.

O
|

Airborne iodine sampling was done in conjunction with air
particulate sanpling. After the air passed through the
particulate filter, it passed through a charcoal cartridge
to collect airborne iodine. The cartridges were collected
weekly by LP&L personnel and sent to the contractg laboratory for iodine-131 analysis by gassna spectroscopy.

2.2.3 Waterborne W sure Pathway * - les

The Mississippi River, which the plant discharges to is the
major source of drinking water in the vicinity of Waterford 3

$ SES. Therefore, water samples taken f rom the Mississippi
River were designated as both drinking water and surface water
sangles. -

Composite drinking / surf ace water samples were obtained
from the Mississippi River using automatic composite
samplers placed at one upstream (DWP-7/5WP-7) and at two

9 downstream (DWG-2/8WG-2, DWE-5/SWE-5) locations from the
plant. These conposite water sasples were collected
biweekly by LPEL personnel. LP&L personnel acidifiod the
sarples with hydrochloric acid prior to shipment to the
contract laboratory. The contract laboratory analysed the
biweekly samples for iodine-131. The biweekly samples were
composited on a monthly basis by the contract laboratory

O for gross beta and gasma spectroscopy analyses. The
samples were also conposited on a quarterly basis for
tritium analysis.

Due to the high water table resulting from shallow aquifers
in the vicinity of the site, groundwater discharge could
be sampled from a drainage canal. Groundwater samples

D were obtained quarterlt by LP&L personnel from one
sampling location (GWJ-1) using a grab sampling
technique. The samples were acidified with hydrochloric
acid prior to shipment to the contract laboratory for
tritium and gasma spectroscopy analyses,

p shoreline sediment samples were obtained semi-annually by
LPEL personnel from two sampling stations. One station was
located on the shoreline of the Mississippi River (SHWE-3)
and the other was located on the shoreline of the 40-Arpent
canal (SHWJ-1). The samples collected were shipped to the
contract laboratory without further processing.

9

D
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2.2.4 Ingestion Exposure Pathway Samples
.

i Milk samples were collected semi-monthly by LP&L !

personnel. Control samples were obtained by Louisiana Nuclear |
i

O Energy Division personnel free the control station (MKQ-45)
located in Denham Springs, Louisiana. Indicator samples were (
collected locally free one station (MKQ-5). Although two f

additional indicator locations were identified (MKQ-1 and !
: |MKE-4), no samples were available from these locations during

L

1989 (see Section 3.5). All samples had formaldehyde added
i

'

prior to shipment to the contract laboratory for iodine-131
O and gassas spectroscopy analyses. j

i

Fish samples were collected bi-annually upstream (FH-1) and !

downstream (FH-2) from the plant by a contractor. The fish j

were obtained by netting. The contractor segregated the j'

samples by species and location sampled prior to delivery
'

to LPEL. The samples were shipped frozen to the contract -|
>O laboratory for analysis by ganaa spectroscopy.

| LPE personnel collected broad leaf vegetation samples ;

'
monthly by obtaining cuttings taken at least one inch'

t
above the ground, samples were collected from two '

indicator locations (BLB-1, 814-1) and from one control
location (BLK-15). The samples were shipped to the ,

3 contract laboratory without further processing.
,

Food products are not required since no areas surrounding the
plant are irrigated with water into which plant wastes are

i

discharged. Food products grown within the still boundary
were collected however, in order to demonstrate the absence of ,

3 man-made radionuclides.
.

These samples (sugarcane and soybeans) were coliocted at the
time of harvest by LPE personnel from three-locations (FPP-1,

,

FPG-1, and FPQ-1). The samples were collected by normal
| '

harvesting techniques at the time of harvest. The samples
were sont to the contract laboratory without further <

O processing for iodine-131 and gasuna spectroscopy analyses.

2.3 Analytical Procedures
I
l Brief synopses of the analytical procedures used by APE and LPE

are given in Appendix E. These synopses are intended to provide
an overview of what was done rather than to be step-by-step

h procedures.

.'

i
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The minimum sensitivities for the analytical procedures used in
the REMP are reflected by the Lower Limits of Detection (LLD)
values presented in Table 2.3. These values are the same as the
ones given in Table 4.12-1 of Wattrford 3 SES Technical

O sp.cification 4.12.1. The LLD's are a ortori .stimmt.s based on
assumed sample volumes, counting times, detector efficiencies,
etc. These values reflect the lower levels of detection that were
to be attained for the majority of the analyses perfotised.
All analyses that could not achieve these lower limits of detection
are discussed in Section 3.5.

O 2.4 T W ratory Duality Assurance , ,

During 1989 AP&L performed a variety of quality assurance analyses.
Spiked and blank sasples prepared in-house and Environmental
Protection Agency (EPA) reference samples were analyzed. It was
estimated that between 5% and 10% of all analysas were for quality

O assurancs purposes.

APEL also participated in the EPA radiological interlaboratory
conparison (cross-check) program. This quality assurance program
and EPA intercouparison satisfies the requirements of Waterford 3
SES Technical Specification 3.12.3 for interlaboratory comparison.
Participation in this program involved a number of analyses on

O variou sample media typically found in annP's. As a result of
participation in the program, an objective measure of analytical
precision, eccuracy, and an estimation of bias were obtained. In

the event that any results obtained by AP&L were not within control
limits, as specified by the epa, an investigation was conducted to
determine the cause and corrective action was taken to prevent a
recurrence. Appendix D lists the 1989 results of AP&L's

O participation in the cross-check program.

9
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TABIE 2.1

RADIOIA)GICAL ENVIROISENTE MONITORING
PROGRAM (RENP) SUOWERY"

SAMPIZ TYPE IDCATION ANALYSIS FREQUENCY _

Direct A-2, B-1, C-1, D-2, E-1, TID gasuna Quarterly.

Radiation F-2, G-2, H-2, J-2, K-1,
L-1, M-1, N-1, P-1, Q-1,
R-1, A-5, B-4, D-5, E-5,
F-4, G-4, H-6, P-6, Q-5,
R-6, F-9, G-9, E-15,
J-15, E-30

Radiolodine and APP-1, APQ-1, APG-1, Gross beta, I-131 Weekly.

Particulates APC-1, APE-30 g - isotopic Quarterly composite

Drinking Fater*" DWG-2, DME-5, DefP-7 H-3 Quarterly composite
Gross beta, gamme plonthly co g osite

isotopic, 1-131 Bi-weekly composite

Surface Water" SMG-2, SWE-5, SWP-7 H-3 Quarterly composite
gasum isotopic peonthly composite

Ground Water GWJ-1 ' g==== isotopic, H-3 Quarterly

Shoreline Sediment SHWE-3, SHWJ-1 gamma isotopic Semi-annually

Milk MKE-4,350-5,5E9-1,350-45 g- isotopic, I-131 Semi-monthlyfsenthly

Fish Mi-1, FH-2 9==== isotopic In season or
semi-annually

Food Products FPG-1, FPP-1, FPQ-1 g - isotopic ,
At harvest time

Broad Leaf BIG-1, BIE-1, BLK-15 games isotopic, 1-131 Blonthly
When milk samples

not collected

Based on requirements in Table 3.12-1 of Waterford 3 SES Technical Specification 3.12.1.a. *

b. Drinking and surface water samples are identical.
W391174.SA a.
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TABLE 2.2

DESCRIPTION OF REMP SAMPLING STATION LOCATIONS
D

LOCATION LOCATION NILES TRON SECTOR

NUMBER DESCRIPTION PIANT DIRECTION

D DIRECT RADIATION (TLD)
*

A-2 (Eastbank) On fence enclosure 1.1 N

surrounding water tower west of
Little Gypsy opposite Etienne St.
Access from River Road (LA 628).
The TLD's are located on the (S)
fence opposite the entrance gate
to the water tower.

B-1 (Eastbank) On fence enclosing the 0.8 NNE

transmission tower 0.3 miles west
(up-river) from Little Gypsy.

Access from River Road (LA 628).g
TLD's are located at SW corner of
fence enclosure.

C-1 (Eastbank) on fence enclosing the 0.8 NE

Little Gypsy Cooling Water Intake.

Access is from River Road (LA 628)
p across from Little Gypsy S. team

Electric Station entrance. TLD's-

are on the south side (inside) of
the Cooling Water Intake fence
enclosure, directly opposite the
entrance gate.

> D-2 (Eastbank) Located approximately 1.1 ENE

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

I on levee).

E-1 (Westbank) Located on utility pole 0.2 E

along River Road (LA 18) approxi-
mately 0.3 miles east of Waterford
3 SES plar.*. entrance. Access from
LA 18. TLD's are on the third
utility pole east of thep.
construction entrance road. j

9
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TABLE 2.2

(CONTINUED)
9

LOCATION LOCATION MILES FROM SECTOR

NUMBER DESCRIPTION PLANT DIRECTION

F-2 (Westbank) Located on fence 1.1 ESE
,II enclosure surrounding the Lp6L

substation on LA 3142. Access '

from IA 3142 approximately 0.2
miles south of LA 18. TLD's are
on the southeast corner of the
fence enclosure.

9
G-2 (Westbank) Located on utility pole 1.2 SE

on East side of LA 3142 near Witco
entrance gate (Next to Union Carbide
Star Plant Gate 3). Access from
IA 3142 approximately 0.2 miles
north of railroad overpass.

9
H-2 (Westbank) Located on fence 1.2 SSE

enclosure to shell road off of LA '-

3142. Access from LA 3142 south
of railroad overpass on east side
of LA 3142. TLD's are on the
south side of the gate for shell

D road. (Just south of Texaco
pipeline station)

J-2 (Westbank) Located on northeast 1.3 S

corner of fence enclosing Texaco
valve station south of LA 3127.
Access from IA 3127, approximately

D 0.6 miles west of LA 3127/3142
intersection.

K-1 (Westbank) Located behind " private 1.0 SSW

Road" sign at Gate 8 entrance off
of LA 3127. Access from LA 3127,
approximately 1.3 miles west of

f LA 3127/3142 intersection. (Gate
8 in the access to the Waterford 3
SES switchyard' station)

D

10
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TABLE 2.2

(CONTINUED)

D

LOCATION LOCATION MILES TROM $ECTOR

NUMBER DESCRIPTION PLANT DIRECTION

-,,

D L-1 (Westbank) Located behind " Private 1.0 SW
*

Road" sign at LP&L Gate 9 entrance .

,

off of LA 3127, approximately 1.6
miles west of LA 3127/3142 inter-
section. (Gate 9 is an access road
for daterford 3 SES)

D N-1 (Westbank) Located on south gate 0.7 WSW
into the Waterford 1 and 2 SES
fuel oil storage tank enclosure.
Access is either thru LP&L Gate 8,
Gate 9 off of LA 3127, the shell

access road from LA 18 between
Waterford 3 SES, or thru the

g Waterford 1 and 2 SES access road.

N-1 (Westbank) Located behind the "No 0.9 W
Trespassing" sign off of Short
Street, in Killona, just south of
the entrance to Killona Elementary
School.g

P-1 (Westbank) Located off Short Street, 0.8 WNW

in Killona. TLD is on fence at
air sample station APP-1.

Q-1 (Westbank) Located on fence 0.8 NW

> enclosing air sample station
approximately 0.5 miles west of
Waterford 1 and 2 on River Road
(LA 18).

R-1 (Westbank) Located on fence 0.5 NNW

enclosure for Waterford 1 and 2
> Cooling Water In',ake Structure.

Access is from River Road (LA 18)
opposite Waterford 1 and 2.
TLD's are on the southwest corner

'of fence.

>

11
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TABLE 2.2

(CONTINUED)
D

LOCATION LOCATION MILES TROM SECTOR

NUMBER DESCRIPTION PLANT DIRECTION

A-5 (Eastbank) Located on utility 4.5 N
D pole just east of the Shady Nook

'Trailer Park on Hwy 61 in Laplace. '

TLD's are on second utility pole
east of trailer park on north side
of Hwy 61 (eastern en$ of Laplace).

B-4 (Easthank) Located on utility pole 3.8 NNE
O just east of shell access road to

South Central Bell transmission
tower on south side of Hwy 61.
Transmission tower is just east of
Weigh Station at St. John /St. Charles
Parish line. TLD's are on the first
utility pole east of access road.g

D-5 (Eastbank) Located on fence gate 4.2 ENE

on shell access road to Big 3
Chemical Plant. Shell access road
is approximately 0.1 miles west of
Hwy 61/48 intersection (at black

p and yellow gate). TLD's are on
fence gate 0.1 miles north on
shell access road from Hwy 61.

E-5 (Eastbank) Located on the Norco 4.2 E

Substation fence enclosure.
Access from' River Road (LA 48)

> onto Wesco St. (adjacent to Norco
Shell Chemical Plant), take Wesco
St. to the dead end. TLD's are
located on sixth fence post south
of the north substation gate.

F-4 (Westbank) Located on utility pole 3.5 ESE

D behind blonde brick house on
Aquarius St. in Hahnville. Access
from River Road (LA 18) and turn
onto Oak St. Follow Oak St. to
Hickory St., turn right on Hickory
St. and follow to Aquarius St. and
turn left. Blonde brick house is
second house on right (west) side

g
of Aquarius St. heading south.

12
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TABLE 2.2

(CONTINUED)
D

LOCATION LOCATION MILES FROM SECTOR

NUMBER DESCRIPTION PLANT DIRECTION

G-4 (Westbank) Located on railroad sign 3.2 SE
I northwest side of LA 3160/ railroad

track intersection. Access from *

either LA 3127 or River Road (LA 18)
onto LA 3160.

H-6 (Westbank) Located on a road sign 5.7 SSE

on the southwest side of the secondg
canal bridge east of LA 3160 along
LA 3127.

P-6 (Westbank) Located on utility pole 5.5 WNW

at southwest corner of LA 640/
railroad track intersection.

p Utility pole is just west of LA 640
and east of radio transmission tower.

Q-5 (Westbank) Located on fence post 5.0 NW
surrounding (green) river marker
on levee just east of Edgard.
Fence post is located along River

> Road (LA 18) across from the
Webre's house.

R-6 (Eastbank) Located on fence 5.3 NNW
enclosing LP&L Laydown Yard on
LA 3223 in Laplace. Access from
Hwy 61 onto Elm St. (LA 3223),

> take Elm St. to the northeast
corner of LA 3223/ railroad
intersection. TLD's are located
on the southeast corner of fence
enclosure.

F-9 (Eastbank) Located on entrance 8.2 ESE
I gate to Destrehan Substation 4

Access from River Road (LA 48),
approximately 0.3 miles east of
Luling-Destrehan Ferry, onto
Destrehan Road (west of Bunge
Corp. Grain Elevator), and
proceed to substation gate.

>

13
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TABLE 2.2

(CONTINUED)

0

LOCATION LOCATION MILES FROM SECTOR

NUMBER DESCRIPTION PLANT DIRECTION

() G-9 (Westbank) Located on back fence 8.1 SE
of LP&L District Office in Luling. .

Access via Ellington St. from
either River Road (LA 18); or
Second or Third St. from Paul
Mallard Dd. (LA 52) to Ellington
St.

9
E-15 (Eastbank) Located on Kenner 11.8 E

Substation fence enclosure.
Access from either River Road
(LA 48) or Hwy 61, turn onto
Alliance Ave. TLD's are located
on the north side of the fence

E) enclosure, near a light pole.
'

J-15 (Westbank) Located on fence 12.0 S

enclosure surrounding LPEL
switchyard at LA 631/ Hwy 90
intersection in Des Allemands.
TLD's are on the northwestg
corner of fence. Access from
LA 631 via shell road.

E-30* (Westbank) Located on fence at 27.0 E

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

p the fence, facing the Mississippi
River, in the passageway to the
transformer shop.

AIRBORNE

APP-1 (Westbank) Located in soybean 0.8 WNW

D field at northwest corner of
Short St. in K111ona.

APQ-1 (Westbank) Located at northwest 0.8 NW

corner of soybean field on east
side of Killona. Access from
River Road (LA 18) approximately
0.6 miles east of LA 18/3141g intersection.
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TABLE 2.2

(CONTINUED)

.O

LOCATION LOCATION MILES FROM SECTOR

NUMBER DESCRIPTION PLANT DIRECTION

APG-1 (Westbank) Located at the north 0.5 SE

3 side of the Secondary
Meteorological Tower. *

APC-1 (Eastbank) Located inside the 0.8 NE

Little Gypsy Cooling Water Intake
Structure fence enclosure.

) APE-30' (Westbank) Located on the roof of 27.0 E

the LPEL General Office building
on Delaronde St. in Algiers.

WATERBORNE

DWG-2 (Westbank) Located at the Union 2.0 ESE
{) Carbide drinking water canal.SWG-2

Access from LA 3142 through
Gate 28.

DWE-5 (Eastbank) Located at the 4.5 E

SWE-5 St. Charles Parish Waterworks
]) off of River Road (LA 48) near

New Sarpy.

DWP-7* (Westbank) Located at the St. 6.5 WNW

SWP-7* John Parish Waterworks off
of LA 18 in Edgard.

) SHWE-3 (Westbank) Located at the Foot 3.0 E

Ferry Landing off of LA 18 in
Taft.

SHWJ-1 (Westbank) Located at the 40 Arpent 1.0 S
,

Canal south of the Plant. Access
from LA 3127 through Gate 8.

GWJ-1 (Westbank) Located at 40 Arpent 0.3 S

Canal south of the plant. Access
from LA 3127 through LPEL Gate 8.
The canal is northwest of the
shell access road / railroad track
intersection.

)
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TABLE 2.2

(CONTINUED) |
i

- () ;
.

LOCATION LOCATION MILES FROM SECTOR

NUMBER DESCRIPTION PLANT DIRECTION
i

- () INGESTION '

,

i

BlkE ;

MKE-4 (Westbank) Located 0.8 miles west 4.0 E
,

of the Time Saver in Hahnville ,

off of River Road. f
'

C) MKQ-1 (Westbank) 1.0 miles west of 1.0 NW

Waterford 3 SES at the corner of
River Road and Post Street in
Killona.

,

MKQ+5 (Westbank) Located at the Webre's 5.0 NW i

house, just across LA 18 from river
!

|C) marker, at the eastern end of Edgard.
i

.

MKQ-45' (Eastbank) Located off of I-12 in 42 NW

Denham Springs, take LA 3002 south ,

to LA 1034, then right to LA 1032, ,

then left. Farm is 1 mile on the
right.

)
FISH

FH-1* Upstream of the plant intake NA** NA**
structure.

TH-2 Downstream of the plant intake NA** NA**
() structure.

,

BROAD LEAF

BLQ-1 (Westbank) Located between LA 18 0.8 NW

and soybean field on eastern edge
() of Killona, near air sample station

APQ-1.

BLB-1 (Eastbank) Located at wooded area 0.8 NNE

at the southwestern corner of the
LP&L Little Gypsy plant along
Ri.ver Road. |

15 SSW() BLK-15* (Westbank) Located 3.5 miles SSW |of Des Allemands on Hwy. 90.

16
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TABLE 2.2

(C014TINUED)

D
LOCATION LOCATION MILES FROM SECTOR

NUMBER DESCRIPTION PLANT DIRECTION

FOOD PRODUCTS *"

D
FPP-1 (Westbank) Located in soybean 0.8 WNW

,

field on eastern edge of Killona,
between air sample station APP-1
and APQ-1.

FPG-1 (Westbank) Located in a soybean 0.3 SSE

D field adjacent to the plant near
the meteorological towers.

FPQ-1 (Westbank) Located in a sugarcane 0.7 Wsw

iis1d of f IA 3127.

D
0 DENOTES CONTROL LOCATION

oe NA - HOT APPLICABLE

Food products are not required since no areas surrounding the plant are irrigated000

with water into which plant wastes are discharged. Food products grown within the
I site boundary were collected however, in order to demonstrate the absence of

man-made radionuclides.

D

D

>
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TABIE 2.3

IETECTION CAPABILITIES FOR ENVIROISENTAL SARPIZ ANALYSIS
1

IANER LIMIT OF DETECTION (IJD)'**

WATER AIRBORNE PARTICUIATE FISH MIIJC FOOD PRODUCTS ** SEDIIEBrf

AMALYSIS (pCi/1) OR GAS (pCi/m') (pC1/kg-wet) (pC1/1) (pC1/kg-wet) (pC1/kg-dry)
_

gross beta 4 0.01

H-3 2000

130Mn-54 15

260Fe-59 30
,

130Co-58, 60 15

260
Zn-65 30

Zr-Mb-95 15

1 60
I-131 1 0.07

Cs-134 15 0.05 130 15 60 150

Cs-137 18 0.06 150 18 80 180
-

15
Ba-La-140 15

From Table 4,12-1 of Waterford 3 SES Technical Specification 3.12.1.m.

b. Applicable to broad leaf vegetation.

Is
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3.0 DISCUSSION OF RESULTS j
i

Analytical results for the year 1989 are discussed in this section by |
exposure pathway, type of sample, and analysis performed. The analytical ;

;results of the REMP are susmarised in Appendix A and data for theg individual analyses are presented in the tables of Appendix 3. All of the :

results discussed in this section and susmarised in the appendices of this .

report focus mainly on man-made radioactivity. ;

,

3.1 Direct Radiation Exoosure Pathway

O The average dose rates measured at all stations by both control and
indicator Thermoluminscent Dosimeters (TLDs) were 15, 13, 14, and 13
mrom per standard quarter (90 days) for the first, second, third, ,

and fourth quarters of 1989, respectively. The average of 119 |
indicator location TLD exposures was 14 mram/ standard quarter >

compared to 18 mres/ standard quarter for the average of four !
'

exposures at the control location. The lowest and highest
3 individual exposures were 8 mrom/ standard quarter (C-1, 2nd quarter) ,

tand 24 mrom/ standard quarter (E-1,1st quarter) for all locations.

Table 3.1 cospares the TLD results by direction and distance from ,

the facility. Of the 16 indicator sectors, Sector A demonstrated
the highest average of 16 mrom/ standard quarter; however, this i

average exposure is less than the control's 18 mres/ standard -

) quarter. The average exposure rate from TLD's located within two ,

miles from the plant was statistically lower than the average ;

exposure from stations located more than five miles from the plant ;

using the standard "t" test (see Table F-1, Appendix F). The ;

average exposure rate from TLD's located between two and five miles ;

from the plant was statistically the same as the average exposure
rate from stations located greater than five miles of the plant.

*

) Therefore, Waterford 3 SEB operation did not have a detectable ,

inpact on direct radiation exposures from gasuna radistion.

3.2 Airborne Exoosure Pathway ;

'

3.2.1 Airborne Particulates

Gross beta activity ranged f roen 0.003 pCi/ cubic meter
(APC-1, 8/21-8/29) to 0.038 pci/ cubic meter (APG-1, '

12/18-12/26) with an average of 0.017 pCi/ cubic meter, for
258 measurements from all five sampling locations. The
average gross beta activity fer the control location,
APE-30, was 0.019 pC1/ cubic meter compared to 0.016

) pci/ cubic meter for the four indicator locations (APP-1,
APQ-1, APG-1, APC-1). The control station average is
statistically the same as the average from the APC-1, GG-1,

.
and APP-1 indicator stations and it statistically hi@er
than indicator station APQ-1 (see Appendix F) using the'

standard statistical "t" test . >

)
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The gross beto activity results obtcined during 1989 are
!consistent with those from 1988, 1987, 1986, 1985 and the !

preoperational program. During the preoperational survey, ;

in periods not significantly influenced by nuclear weapons !
, detonations, the gross beta activity ranged between 0.02 and :
;O 0.04 pCi/ cubic meter. During the first two years of the |

arser prior to waterford 3 ses operation, the average gross :
'

beta activity for all stations was 0.021 pC1/ cubic meter
i

with a range of 0.006 to 0.5 pCi/ cubic meter. During 1985 ;
the average gross beta activity for the. control location was !

| 0.022 pCi/ cubic meter cospared to 0.021 pC1/ cubic meter for
i

! the four indicator locations. In 1986, during periods not i

O influenced by the Chern byl incident, the average weekly .

gross beta activities frcan the control and indicator
: stations were 0.020 and 0.021 pCi/ cubic meter, respectively. |
I In 1987, tra average gross beta for the control location was'

O.021 pei/ cubic meter cospered to the 0.020 pei/ cubic meter
for the four indicator locations. In 1988, the average ,

gross !: eta for the control location was 0.020 pC1/ cubic
0 meter compared to 0.018 pCi/eubic meter for the four -

, indicator stations.

3.2.2 Airborne Iodine

All but one of the 259 airborne iodine-131 results were
'

below the required lower limit of detection and 258 rang'ed 4

iO from 0.006 to 0.049 pCi/ cubic meter (Table B-2). The one
*

sample which did not meet the required LLD had an,

i insuf ficient sample volume. (For specifics see Section
3.5.2.) The variability of the lower limit of detection was <

due primarily to the difference between air sample volumes.
,

3.2.3 Gasuna Isotopic Analysis
O '

Ganana spectroscopy results indicated detectable levels of
cosmogenically produced bery111um-7 and naturally occurring
potasium-40 in the twenty quarterly composites (Table B-3). ;
Man-made radionuclides'were detected above their respective
lower limitt, of detection.

O 3.3 Waterborne exposure pathwev !

3.3.1 Drinkina/ Surface Water

As mentioned previously, drinking water is the same as '

surface water. Therefore monthly and quarterly ganuna
O 8Pectral analyses of drinking water and quarterly tritium

analyses also satisfy the surface water sampling
requirement.

O 23
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Seventy Oight composito drinking / surface wat:r sampics were- ;

analyzed by a radiochemical procedure for iodine-131 (Table !

B-4). No activity was detected at any of the indicator {
stations and all measurements satisfied the 11D requirement.

1one of the control measurements indicated detectable levels
O of iodine at an average concentration of 0.s pCi/1.

The monthly conposites were analyzed for gross beta )
activity. Grcss beta activity was detected in thirty-one of
the forty-three composites with an average activity of 6.1
pCi/1. The average activity for the control location was |

4*6 pCi/1, compared to the averages of 5.7 and 4.6 pCi/l for
.O indicator stations DWG-2 and DWE-5, respectively. The '

everage gross beta activity detected at indicatoi stations - |
'

DWG-2 and DWE-5 are statistically the same as that of the;
'

control station DWP-7 using the standard "t" test (see Table |
rF-3, Appendix F).

Drinking / surf ace water samples were also composited :
O !

quarterly and analysed for tritium. Ten of the twelve
measurements we're below the respective 11D. Tritium was
found in the second quarter of 1989 at a concentration of !

280 1270 pC1/1 at DWG-2, an indicator station, and 480 1280 .

pC1/1 at DWP-7 the control location. |

0 Tritium is naturally occurring and during the preoperational
iprogram was frequently detected in drinking water samples at

concentrations ranging between 60-220 pci/1. These detected
concentrations are well below the required 11D of 2,000
pC1/1,have large associated error, and may be an artifact of i

counting statistics, conservatively assuming that all of .

!the tritium detected at DWG-2 originated at the plant, the,

O maximum dose to a siember of the general relic was
calculated. The methodology and the assumptions used were
based on Regulatory Guide 1.109 (10/77). The dose to the *

maximum exposed individual, a child, was calculated by the,

|

following equation:

R - (C) (u) (D) (1) -

O where
R is the annual dose to any organ or the total

i body in mrom/yr)'

!
c is the radionuclide concentration in the

drinking water sangle in pCi/1; .

0 is the amount of water which is ingested,
|

| assuming that river water is ingested without
( -

treatment, in 1/yr, given in Table E-5 of
'

Regulatory Guide 1.109 (510 liters for a child);
and

O
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1) ;

D is th) intcrnal dosa conversion facter frr |
ingesting contaminated water given in Table E-13 |
of Regulatory Guide 1.109; the values for tritium ,

for each organ or the whole body are identical -

! (2.03E-7 mrom/pci ingested). |

,i
I)

Using equation (1), which ignores trivial 6oses from the |
'fish pathway, the maximum annual dose to a child drinking '

510 liters of untreated riverwater was calculated to be
O.029 mres/yr to any; organ or the whole body. Therefore, |
the radiological impact to the general public is !,

inconsequential.)
' '

3.3.2 Groundwater
:

Four groundwater samples were collected from one sampling t

location, Gws-1, and analyzed for tritium and gamma |

emitters. Gamma emitters were not detected. Tritium was
detected in two of the four samples at concentrations of 430 !

,

() 2 190 and 290 2 270 pCi/1. Tritium is naturally occurring
'

and during the preoperational program, tritium was
frequently detected in groundwater samples at concentrations ,

ranging between 50 and 180 PCi/1. Although these detected :

concentrations are higher than these. values, the
concentrations have a high degree on uncertainty associated

) with them. These values are also below the required
,

LLD. However, conservatively assuming that all of the ;

tritium activity detected in the groundwater at station *

GwJ-1 originated from the plant, the maximum dose to a >

member of the general public was calculated using the larger
of the two values. The methodology and assumptions used to ,

calculate the maximum dose were based on the guidance
) provided in Regulatory Guide 1.109 (10/77). The dose to the

maximum exposed individual, a child, was calculated by the
following equation:

,

R = (C) (U) (D) (2)
where:

R is the annual dose to any organ or the total
body in mrom/yr;

C is the radionuclide concentration in the .

'

groundwater sample in pCi/1;

V is the amount of water which is ingested, !
assuming that this groundwater is ingested

3 without treatment, in 1/yr, given in Table E-5 of
Regulatory Guide 1.109 (510 liters for a child)
and

?

) .
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D is th) int 0rn 1 dos) c nvorsian factor fcr |
ingesting contaminated water given in Table E-13 !

of Regulatory Guide 1.109; the values for tritium !

for each organ or the whole body are identical
(2.03E-7 mrom/pci ingested).

LO ;
Using equation (2), the maximum annual dose to a child j

drinking 510 liters of untreated groundwater was ;
'calculated to be 0.045 mrom/yr to any organ or to the total
'

body. Therefore, the radiological impact to the general
public is inconsequential. In addition, this is not a

,

realistic pathway as it assumes that the child drinks .

O untreated ditch water. . |,
,

3.3.3 Shoreline Sediment ,,

'

Four shoreline soil samples were collected from two
sampling locations: two samples from the Mississippi :
River shoreline downriver of the plant (SHWE-3) and two |

O sanples from the shoreline of a drainage canal into which !
turbine building sumps are discharged (SHWJ-1). :

: i
'

Naturally occurring radionuclides including potassium-40,
',

radium-226, and actinium-228 were detected in all of the
sangles. Cesium-137, a man-made nuclide was detected in the ,

O sanple fr a stati n sHWJ-1 at a concentration of 28 2 12 <

pCi/kg(dry) and SHWE-3 at a concentration of 33 2 12 pC1/kg .

| (dry). No other man-made radionuclides were detected in any '

| of the samples.
,

Radioactive release permits for the year 1989 show that no
cesium-137 was discharged into the drainage canal from which

|O SHWJ-1 came. Therefore, the presence of the cesium-137 is
,

most likely attributable to fallout from past nuclear ,

weapons detonations or the Chernobyl incident. This
assumption is consistent with observations made during the
preoperational survey for soil sasples collected from the
shoreline of the Mississippi River. During the
preoperational program, cosium-137 was detected in 13 of 18

O soil samples at concentrations ranging between 30 and 890
PCi/kg(dry) with an average concentration of 138 '

pCi/kg(dry). In 1985, 1986, 1987, and 1988 cesium-137 was -

detected at this location at levels of 99, 65, 21, and 142
pC1/kg-(dry), respectively.

However, conservatively assuming that all of the cesium-137
O activity detected in the shoreline sediment at the higher of

the two stations, SHWJ-1 originated from the plant, the
maximum dose to a member of the general public was
calculated. The methodology and assumptions used to - .

calculate the maximum dose were based on the guidance
provided in Regulatory Guide 1.109 (10/77). The dose to the
maximum exposed individual, a teenager, was calculated by

,Q the following equation:

|
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R = (40) (C) (U) (D) (3) f
|where

R is the annual dose to the skin or the total body )
in mrom/ year; !

l

.O ,o 1, t3, ,,,,,,,,, con.,,,,1 , ,,,to, ,1y,,1, ;-

Appendix A of Regulatory Guide 1.109 in kg/ square |
'

meter;
i

!
C is the radionuclide concentration in the

shoreline soil sample in pCi/kg;
i

iO is the maximum exposure time given in Table E-5
|

U
of Regulatory Guide 1.109 (67 hours for' a |

i

|
teenager) and

D is the. external dose conversion factor
-

i

for standing on contaminated ground given in >

'O Table E-6 of Regulatory Guide 1.109 (the values |
*

for skin and total body are 4.9E-09 and 4.2E-09
j mrom/hr per pCi/ square meter, respectively).

Using equation (3), the maximum annual dose to a t e nager |

j spending 67 hours at the shoreline of the canal was ;
!calculated to be approximately 0.004 mrom/yr to the skin

O and 0.004 mrom/yr to the total body. Therefore, any
radiological impact to the general public resulting from
cesium-137 detected in the shoreline soil is insignificant.

1

3.4 Incestion Exposure Pathway ,

'4*1 "il" -

O
' Forty-eight milk samples were collected from two sampling

'

locations and analyzed by a radiochemical procedure for
iodine-131. All indicator station measurements were below i

the lower limits of detection. The sasyles were also ,

analyzed by gansna spectroscopy. All man-made ganana emitters
were below their respective lower limits of_ detection.

9 Naturally occurring potassium-40 was detected in all
sag les. ;

3.4.2 Fish

|- Sixteen fish samples, eight upstream and eight downstream of

O the plant were collected and the edible portions analyzed by '

,

gasuna spectroscopy. Only naturally occurring potassium-40
was detected above the lower limits of detection in all

,

samples.
.

S

O
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3.4.3 Broad Le9f Veg ,tstion j

Iwaterford 3 SES Technical Specification 3.12.1 requires.
broad leaf vegetation to be sampled in the event milk i

saaples are unavailable. Since milk samples could be
'O collected reliably f rom only one sampling location within iI

ifive miles of Waterford 3 SES, broad leaf vegetation was
I sampled monthly at two indicator locations. Broad leaf |

vegetation was also collected from one control location. |'

Thirty-three broad leaf vegetation samples were collected |
""8 ""*1ysed by a radiochemical procedure for iodine-131. !

O All measurements were below the lower limits of detection. |
tThe sanples were also analyzed by gasuna spectroscopy.

Naturally occurring radionuclides were detected-in all of ,

'

the sangles, however no man-made radionuclides were detected
,

above their-lower limits of detection.
*

O 3.4.4 Food / Garden Crops ,

Three food / garden crop samplos were collected and analyzed !
by a radiochemical procedure for iodine-131. Iodine-131 ;

I

concentrations were below the lower ibnit of detection. The i

sangles were also analyzed by gasuna spectroscopy. Naturally
occurring potassium-40 was the only radionuclide detected in

O all the samples. All man-made gassis emitters were below |

their respective lower limits of detection.

3.5 Deviation from the REMP

3.5.1 Unavailable Sancies

O During 1989 deviat' ions from the REMP sampling schedule
occurred. All of the deviations (with the exception of
those associated with TIDs) were either the result of e

equipment malfunctions or the result of natural events
beyond the control of LP&L. With respect to equipment .

'

malfunctions, the causes leading to the malfunction were
identified and maintenance or replacement performed-to

O prevent recurrence of the event. Osviations from the REMP ;

associated with TLDs were beyond the control of LP&L and
| resulted from theft of a few of the dosimeters placed in the

field. When a dosimeter was discovered missing during a .

monthly inspection, the TLD was replaced and the deviation
noted. A listing of all unavailable samples for 1989 along
"ith *** etated explanations of why the sasples were not

;O collected is given in Appendix C. A more detailed
explanation for milk and vegetation sample unavailability
follows.

t
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O
Milk saapics wero not cvailable during 1989 from the animal
owners at station MKE-4 and MKQ-1 since neither the goats at
NKE-4 nor the cows at NKE-1 are currently producing milk for
human consumption, with the absence of milk samples at
these stations, broad leaf vegetation sampling was

O Performed.

Broad leaf vegetation was not sampled at the control
location during the months of January, February, and March
of 1989. No broad leaf vegetation was present at the
control location due to cold weather during January,
yobruary, and March. Milk samples were available ! rom the

O control location durin, .ach of th.se months. control
station broad leaf vegetation'was sampled even when control
station milk samples were available.

3.5.2- Missed Lower Limits of Detection

one lower limit of detection for an air sample, specified inO Table 4.12-2 of the waterford a sEs Technical Specification
4.12.1, was not attained during 1989. The iodine LLD of
0.089 was above the required value 0.07 pCi/1 due to the
small sample size f rom 07/10/89 to .07/17/89 ( Appendix C-3) .

3.5.3 Changes to the REMP

O
36,111,n,1 ,,,, ,,,,,,, ,,,,1,, ,,,, ,,,,,to 13, 3,,,

although these were not required. See Section 2.2.4 for
explanation.

3.6 Annual Land Use census Results

O In coupliance with Waterfor'd 3 SES Technical Specification 4.12.2,
the anual land use census was conducted on September 2, 5, and 8,
1989. The nearest residence, garden, and milking animal; in each
sector within a five mile radius of the plant, were found by visual
inspection and verbal inquiry. The results of the 1989 census are
given in Table 3.2. Residence locations were unchanged except for
Sectors A and B. Residences previously identified at locations

$ closer to the plant were determined to be non-existant'after careful
study of the maps. The garden locations which were identified in
1988 dif fer from those identified in 1989. This is due to the fact
that large tracts of soybeans and sugarcane were properly
reclassified as food products.

Milk goats were identified in Sector D, however the owner stated
O that these goats are not producing milk for human consumption. The

owner of the animals at station MKQ-1 stated that the cows were not
producing milk for human consusption. The owner of milking goats _at
location MKE-4 stated that the goats were not producing milk for
human consunption and that she plans to sell them. Although no
sangles were available f rom either of the previously known locations
during 1989, the stations will remain as part of the REMP and all

g three owners will be contacted periodically to determine the status
of obtaining sanples.
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TABLE 3.1

1989 DIRECT RADIATION DATA
ORGANIZED 3Y COMPASS DIRECTION

AND DISTANCE PROM WATERFORD 3.SES

'O

BY COMPASS DIRECTION

SECTOR COMPASS AVERAGE STANDARD NUMBERDIRECTION DOSE RATE DEVIATION. INO
(mrem /sto tr> (mr in/sta tr> CROUPs s

'

A N: 16 2,1 'gB NNE. 14 1.2 - !
NE 9 1,3 j

O ENE' 12 2.0 7E(a) E 14 3.9 '2F ESE 14
1. 6_ $2 )G SE 15 2.4 12 I

H SSE 14 1.5 8J S 15 3,o. g_K SSW 12 g,3 4
.]s

-

O L SW 13- 0.8 4M WSW 12 1,3 4N W 15 1,3 4P m 14 3.3 89 NW 14 2.4 8'R m 13 2,4 8
O CONTROL E 18 1,o

- 4

BY DISTANCE FROM PIANT

DISTANCE AVERAGE STANDARD NUMBERFROM PIANT DOSE RATE DEVIATION INO (MILES) (mrom/std qtr) (:c.em/std qtr). GROUP

O-2 13 ,o 632-5 14 ". 91 285(a) 15 13 28
CONTROL 18 1.0 4

Does not include control station data.a.
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I
TABLE-3.2

h
1989 ANNUAL IAND USE CENSUS RESULTS

SECTOR DIRECTION DISTANCE FROM PLANT
-(MILES)

BEEF MILK MILK FOOD

COW COW GOAT GARDEN RESIDENCE PRODUCTS =

1.0 0.9 4.1A -H - - -
-

l' 3 ~ 1.3B NNE
-- -- -- .

0.9 0.9C NE--
-- - -

4 1.0* 0.9 0.9D ENE * -- -
.

3.3" 2.2 2.2 0.3E E 3.2 -

2.2 .3.1 0.3F ESE 3.5 - -

9 G SE 4.5
' 2.3 4.0 0.3-- -

0.3H SSE - - - - -

0.7'J S - - - - -

0.5K SSW - - - - -

9
0.5L . sw ,

-

. - -- .

0.71.5M WSW 1.2 -- -

;l

1.1 1.0 0.7N W - - -

0.9 0.9 0.6 jI P WNW 0.9 - -

I0.9 0.9 0.6Q NW 0.9 4.9"** -

3.0 3.0 2.6R NNW 2.3 - -

I'

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

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

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. 1

'

p e Goats at Location MKE-4 are currently not producing milk for human
consumption. The owner will be selling her goats in the near future. The
location MKE-4 should be removed frcm the ODCM when the goats are removed. 4

i

d Goats located 1.0 miles ENE of the plant in Sector D are currently not j

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.

,
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-4.0 CONCLUSIONS-

The radiological environmental data collected during 1989 are consistent
with the data obtained during the prior four years of plant operation
(1985-88), the Prooperational Environmental-Radiological Surveillance

)
(PERS) Program, and the first two years of the REMP prior to Waterford 3
SES initial criticality (1983-84). The only man-made radionuclides
-detected in the environmental samples analyzed during 1989 were
cesium-137 and tritium.

Cesium-137 was detected in two-shoreline soil samples. The detected-
activity in both instances was at levels less than the required

g Technical Specification's lower limits of detection and far below levels
requiring notification. The origin of this man-made radioactivity is.

| most likely attributable to fallout from past nuclear weapons
detonations or the chernobyl accident.

Tritium was detected in two drinking water and two groundwater saapies.
Tritium is naturally produced as well as man-a-de. Due to the large.

p error,the low levels, and the presence of tritium in samples taken prior
to Waterford 3 SES operation, it-is not likely that Waterford 3.

operations were responsible for the presence of tritium in the
.

'

environment.

In conclusion, based on the evaluation of the REMP data collected during
1989 the operation of Waterford 3 SES had no significant radiological

D impact on the-environment.,
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7JhEtJL A-1 (Omt.)

RAD 10tAGICAL ElfV1BOISENTAL MONITORING PROGItAN emmammy

Name of Facility waterford 3 SES Docket sto. 50-382
Jmry 1 tolocation of Facility St. Charles, touisiana hogerting Period December 31. 1989

(Parish, State)
i

i

MEDIUM OR Ph1MithY ANALYSIS AIO EDWER LIMIT AIL IIWICATOR IDCETIONS IDCATICII WITH HIGEST RIGIuhL IIEAII CONTROL taCATicit IstREIER OFSAfsPIAD TOTAL letBSER OF OEAff* IIRIE 8EAff" 8EAfl* IIDIEIOWTIGE '(Ulst? OF SEEASUltESENT) OF AleALYSES DETECTION" (ItAstGE)* OISTRIGCE AIS DIMECTICII (RASIE)* (ItAIIGE)* REPOIITEDPERPollfED (LID)
IEAsunusune

5. Surface water cross 45 4 5(22/31) SIsG-2 6(11/14) sur-7 e(pci/1) Beta (3-10) 2.0 miles ESE .(4-10) $(9/14)
(3-s)

1-33: 7e 1 <t2D (0/52) un sen sur-1(-)
0.5(1/26)

(-)
Gamune 51 (d) <tJD (0/35) un un seIF-7 o _.(-) (IJD (0/16)

(-)
Tritium 12 2000- 290(1/8) StoG-2 ten -sue-7 0

,

(-) 2.0 miles ESE . .480(1/4)
'i (*)

180TE: Footnotes at end of table,,
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TABLE A-1 (Cont.)

RADIOIDGICAL ENVIROteENTAL NONITORING PROGRAN SUBWIARY
:

FOOTNOTES

" Nominal Lower Limit of Detection (LID) as defined in Waterford 3 SES Technical Specifications.

''Nean and range based upon detectable measurements only. Fraction of detectable measurements
,

at specified locations is indicated in parenthesis.

-
'' Lower Liilt of Detection (LID) not defined -in Waterford ~3 SES Technical Specifications.

E

* Lower Limit of Detection (LID) for individual radionuclides using g- spectroscopy are .

given in Waterford 3 SES Technical Specifications.
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TABLE B-1

QUARTERLY TLD DOSE RATES

O

LOCATION IST QUARTER 2ND QUARTER 3RD QUARTER 4TH QUARTER AVERAGE

(01/12-04/06) (04/06-07/06) (07/06-10/05) (10/05-01/04) DOSE RATE

DOSE RATE DOSE RATE DOSE RATE DOSC RATE (mrom/std qtr)
(mrom/std qtr) (mrom/std qtr) (mrom std qtr) (mrom/std qtr)

O
'

A-2 17 15 19 15 17

A-5 15 13 17 13 15

B-1 16 13- 15 13 14

B-4 15 13 15 14 14

C-1 11 08 09 09 09

GD D-2 NA 10 12 11** 11

D-5 14 12 16 12 14

E-1 24 10 11 10 14-

E-5 18- 15 12 12 14

E-15 15** 14 15 14 15

E-30 18 18 18 16 18

F-2 15 12 13 12 13
db F-4 15 17 16 14 16

F-9 15 13 13 13 14

G-2 20 15 16 15 17

G-4 14 11 14 12 15
G-9 16 13 17 14 14

H-2 15 14 15 14 15
H-6 13 12 15 15 14

II J-2 14 22** 14 13 16
J-15 16 13 14 13 14

K-1 14 11 12- 12 12

L-1 14 12 13 13 13
M-1 12 11 14 12 12

N-1 15 13 14 16 15

P-1 19 10 12 09a* 13gg
P-6 16 15 16 15 16

Q-1 14 11 12 12 12

Q-5 16 18 15 15 16
R-1 12 10 12 11 11

R-6 16 15 16 15 16

gp Average 15 13 14 13

NA - Results not Available: See Table C-5 for Explanation

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

** - TLD stolen, replaced - See Table C-5 )
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TABLE B-2 (continued)

AIR PARTICULATE FILTERS AND CHARCOAL CARTRIDGES
GROSS BETA AND IODINE-I31 ANALYSES

SAMPLE IDCATION: APC-1 SAMPLE TYPE: AIR PARTICUIATES UNITS: pCi/ CUBIC IETER
,

. LAB NO. COLLECTION PERIOD GROSS BETAT
891112-

06/27/89-07/03/89 0.015+/-0,dO3-
891171 07/03/89 07/10/89 0.M9+/ J.M2891215--

07/10/89 07/17/89 0/M7f-0.M2j 891292 07/17/89 07/24/89 0.M9 /-0.M2- .

|i

'

i 891316 07/24/89 08/01/89891354 [0.003'
'

08/01/89 08/07/89891406 08/07/89 08/14/89 0.016+/-0.003 <891442 08/14/85 08/21/89 0.018+/-0.003891472 ,

08/21/89 08/28/89 0.003+/-0.002-,
.

891528 08/28/89 09/05/89 '~ '
09/05/89 09/11/89 0.' /-

*

891577
'891606 09/11/89 09/18/89 0.015+/-0.003891642 09/18/89 09/25/89 0.022+/-0.003,

4

891707 09/25/89:10/02/89 f[0
'891776 10/02/89 10/09/89891819 10/09/89-10/16/89 0.024+/-0.003891855 10/16/89 10/23/89- 0.016+/-0.003 '

891912 10/23/89 10/30/89- 0.022+/-0.003
891953 '

: 10/30/89-11/06/89 0.028+/-0.003891990 11/06/89-11/13/89 0.016+/-0.003892020 0. 021+/ -0. 003; 11/13/88 11/20/89 ^

0.022+/-0.003 !892043
' 11/20/89 11/27/89

892076 11/27/89 12/04/89 O.025+/-0.003892141 12/04/89 12/11/89 C.013+/-0.003,

892110 12/11/89 12/18/89 0.027+/-0.003
-12/18/89-12/26/89 0.036+/-0.003

';892216,

T

W391174.SA ..
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TABLE B-2 (continued)
,

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

~ UNITS: pCi/ CUBIC M TER
SANPLE IDCATION: APG-1 SAMPLE TYPE: AIR PARTICULATES

GROSS BETA
COLLECTION PERIOD

LAB WC).,

890013 12/27/88 01/03/89 0.010+/-0.002
890035 01/03/G9 01/09/99 0.021+/-0.003
890093 01/09/89 01/16/89 0.010+/-0.002
890139 01/16/89 01/23/89 0.017+/-0.003
890167- 01/23/09 01/30/89 0.022+/-0.003

890204 01/30/99 02/06/99 0.010+/ -s.002
890233 02/06/89 02/13/89 0.026+/-0.003

-890298 * 02/13/09 02/20/89 0.018+/-0.005;

990324 02/21/89 07/27/89 0.029+/-0.004'

890373 02/27/89 03/06/09 0.010+/-0.003
890418 03/06/89 03/13/89 0.021+/-0.003'
890476 '03/13/89 03/20/89 0.024+/-0.003
890500 03/20/89: 03/27/89 0.011+/-0.002

.

890530 03/27/99 04/03/99 0.009+/-0.003
890591 04/03/89 04/10/89- -0.014+/-0.003-
890660 04/10/89 04/17/89 0.022+/-0.003

'990710 04/17/89' 04/24/89 . 0.022+/-0.003

890743 04/24/89 05/01/99 0.010+/-0.003
890775 05/01/89 05/08/89 0.016+/-0.003
990831 05/08/89 05/15/09 0.013+/-0.003.
990876 05/15/89~ 05/22/89 -0.016+/-0.002-
990912 -05/22/99 05/30/89 . 0.010+/-0.002

990941 05/30/89 06/05/89 0.000+/-0.003
890995 .06/05/09 06/12/99 0.011+/-0.002

-891030 '06/12/89 06/19/89 0.013+/-0.002
891088 06/19/89 06/27/89 0.009+/-0.002

* SEE-APPENDIX C-1 FOR EXPLANATION 45 .
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TABLE B-2 (continued)
,

AIR PARTICULATE FIL17.RS AND CHARCOAL CARTRIDGES
GROSS BETA AND IODINE-131 ANALYSES

SAMPLE LOCATION: APG-1 SAMPIE TYPE: AIR PARTICUIATES UNITS: pCi/ CUBIC BETER
'

'

CX)LLECTION PERIOD GROSS BETA
LAB NO.

891109 06/27/89 07/03/89 0.016+/-0.003-
'

891168 07/03/89 07/10/89 0.011+/-0.002
891212 * 07/10/09 07/17/89 < 0.010'
891289 07/17/89 07/24/89 0.000+/-0.002

891313 07/24/89 08/01/89 'O.007+/-0.002
891351 09/01/89 08/07/89 0.009+/-0.003
891403 09/07/89 08/14/89 0.015+/-0.002
891439 08/14/89 09/21/89 0.017+/-0.002'
891469 ~08/21/89 08/29/89 0.004+/-0.002

891525 08/28/89 09/05/89 0.010+/-0.002
891574 09/05/89 09/11/89 - 0.008+/-0.003
891603 09/11/89 09/19/89 0.016+/-0.003
891639 09/18/89 09/25/89 0.026+/-0.003 c

-891704 09/25/89 10/02/89 0.009+/-0.002,

891773 10/02/89 10/09/89 0.035+/-0.003:
891816 10/09/89 10/16/89

-

.0.024+/-0.003-
891852 10/16/89 :10/23/89 0.019+/-0.003;
891909 10/23/89 10/30/89 0.029+/-0.003

8$1950 10/30/89 11/06/89 0.030+/-0.003'

891987 11/06/89 11/13/89 0.015+/-0.003
892017 - 11/13/89 11/20/89 0.018+/-0.003-

892040~ 11/20/89 '11/27/89. 0.019+/-0.003

. 892073 11/27/89 12/04/89 0.025+/-0.003 -

'
892138 12/04/89- 12/11/89 0.013+/-0.003' 12/11/89 12/18/89- SAMPIR MISSING -..

892213 12/18/89 12/26/89 0.038+/-0.003
FOR EXPLAINATIONSEE APPENDIX C y*

** SEE APPENDIX C 4 FOR EXPLAINATION

. . . _ - _ . . _ :. ----- - -
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TABLE B-2 (continued).

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

SANPLE IDCATION: APP-1 FAMPLE TYPE: AIR PARTICUIATES UNITS: pCi/ CUBIC DETER

COLLECTION PERIOD GROSS BETA
LAB NO.

990015 12/27/98 01/03/99 0.015+/-0.003

990037 01/03/89 01/09/89 0.019+/-0.003
.890095 01/09/99 01/16/89 0.000+/-0.002
890141 01/16/89' 01/23/99 0.020+/-0.003
890169 01/23/99 01/30/89 0.019+/-0.003.

01/30/89 02/06/09 0.006+/-0.003890206
- 02/06/99 02/13/89 0.023+/-0.003890235

890290 02/13/09 02/20/89 0.019+/-0.003-,

890326 02/20/89 02/27/89- 0.022+/-0.003:

990375 02/27/89 03/06/89 0.009+/-0.003
890420 03/06/99 03/13/89 0.016+/-0.003 -
890478 03/13/09 03/20/89 0.020+/-0.003
890502 03/20/89- 03/27/09 0.012+/-0.002

1

890532 03/27/89 04/03/89 0.010+/-0.003
990593 04/03/89 04/10/09 0.014+/-0.003
890662 04/10/89 04/17/89 0.026+/-0.003
990712 04/17/89_ 04/24/99 -0.022+/-0.003

..

890745 04/24/09 05/01/89 0.014+/-0.002.

890777 05/01/89 -05/09/89 0.015+/-0.003
990833 .05/09/89 05/15/99 C.015+/-0.003 -.
890978 -05/15/99 05/22/99 C.016+/-0.002
890914 05/22/99 '05/30/89 . 0.022+/-0.002

890943 05/30/89 06/05/89 _. 0. 008+/-0. 003
890997' 06/05/99 06/12/89 0.013+/-0.002

~0.012+/-0.002991032 06/12/89 06/19/89
891090 -06/19/99 -06/27/89 0.009+/-0.002

W391174.SA
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TABLE B-2 (continued)

AIR PARTICULATE FILTERS AND CHARCOAL CAR 11tIDGES
GROSS BETA AND IODINE-131 ANALYSES

SAMPLE LOCATION: APQ-1 SAMPLE TYPE: AIR PARTICUIATES UNITS: pC1/ CUBIC IETER

GROSS BETACOLLECTION PERIODLAB NO.
12/27/98 01/03/99 0.014+/-0.002

990014 01/03/89 01/09/89 0.018+/-0.003 ~
890036 01/09/89 01/16/89' O.007+/-0.002
990094 01/16/89 01/23/89 -0.018+/-0.003
890140 01/23/89 01/30/89 0.022+/-0.003
990168

01/30/89 -02/06/89 0.005+/-0.0021
990205 02/06/99 02/13/89 0.021+/-0.003
990234 02/13/89 02/20/89 0.017+/-0.003 .

890289 02/20/89 02/27/99 0.020+/-0.003-
890325

02/27/89 03/06/89 0.010+/-0.002-'

890374 03/06/89 03/13/89. -0.010+/-0.003 ~
890419 03/13/99 03/20/89- 0. 023+/-0. 003 '-i
890477 03/20/89 03/27/89 0.013+/-0.003
890501

03/27/99 04/03/89 0.009+/-0.003
890531 04/03/99 04/10/09 0.013+/-0.003
990592 04/10/89 04/17/89 0.018+/-0.003
890661 04/17/09 04/24/89 0.025+/-0.003
890711,

04/24/89' 05/01/89 0.012+/-0.002.
890744 ~ 05/01/89 05/08/99- 0.014+/-0.003-

1890776 05/08/99 05/15/89 0.014+/-0.003
890932 05/15/89- 05/22/99 0.016+/-0.002

0.021+/-0.002890077 05/22/99 05/30/99
,890913

05/30/89! 06/05/09 0.007+/-0.003
890942 06/05/99 06/12/89~ 0.010+/-0.002-
890996 06/12/09 '06/19/89 0.013+/-0.002
991031 06/19/99 06/27/09- .0.000+/-0.002

- 991099

49
W391174.SA
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TABLE B-2 (continued)

AIR PARTICi] LATE FILTERS AND CHARCOAL CARTRIDGES
GROSS BETA AND IODINE-131 ANALYSES

:

SAMPLE I4 CATION: APQ-1 SAMPM TYPE: AIR PARTICULATES UNITS: pC1/ CUBIC MTER

GROSS BETACOLIECTION PERIODLAB NO.
0.014+/-0.003

891110 06/27/89 07/03/89 0.010+/-0.002-
891169 07/03/89 07/10/89
991213 07/10/89 07/17/89 0.006+/-0.002
891290 07/17/89 07/24/89 0.009+/-0.002

891314 07/24/89 08/01/89 0.006+/-0.002
0.006+/-0.003891352 08/01/89 08/07/89

i 891404 08/07/89 08/14/89 0.013+/-0.002
' 891440 08/14/89 08/21/89 0.017+/-0.003

891470 08/21/89 08/29/89 0.005+/-0.002

0.010+/-0.0021891525 08/28/89 09/05/89
891574 09/05/89 09/11/09 0.000+/-0.003
891603 09/11/89 09/18/89 0.016+/-0.003'

891639 09/18/89 09/25/89 0.026+/-0.003

891705 09/25/89 10/02/89 0.011+/-0.003'
891774 10/02/09 10/09/99 0.027+/-0.003
891817 10/09/89 10/16/89 0.023+/-0.003
891853 10/16/89 10/23/89 - 0.016+/-0.003
891910 ~10/23/89 10/30/89- 0.028+/-0.003

891951 10/30/89 11/06/09 0.029+/-0.003
891988 11/06/89-11/13/09 0.011+/-0.003
892018 11/13/89 11/20/89 0.018+/-0.003
892041 11/20/89 11/27/89 - 0.022+/-0.003

892074 11/27/89 12/04/89 0.021+/-0.003
-892139 12/04/89 12/11/89- 0.013+/-0.003
892168 12/11/89.12/18/89 0.028+/-0.003
892214 12/18/89.12/26/09 0.033+/-0.003

W391174.SA
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TABLE B-2 (continued)
"- .i

.

'i
| AIR PARTICULATE FILTERS AND CHARCOAL CARTRIDGES

GROSS BETA AND IODINE-131 ANALYSES -j.

SAMPLE IDCATION: APE-30 SAMPLE TYPE: AIR PARTICULATES UNITS: pCi/ CUBIC IEETER
.,

-|

LAB NO. COLLECTION PERIOD GROSS BETA I

|f00 12/27/88 01/03/09 0.022+/-0.003- :

01/03/89 01/09/89 0.026+/-0.003 1

890097 01/09/89 01/16/89 0.009+/-0.002 .j.

: 890143
' 01/16/89 01/23/09 - 0.027+/-0.003 J

890171 01/23/89 01/30/89 0.022+/-0.003 i

: .

g|| 01/30/09 02/06/89 0.007+/-0.002 ,

02/06/09 02/13/89 0.029+/-0.003 !!

890292. 02/13/89 '02/21/89 0.017+/-0.002-
890328 02/21/89 02/27/89 0.023+/-0.003'

g|hf 02/27/89 03/06/89 0.008+/-0.003
03/06/89- 03/13/89 0.020+/-0.003

890480 03/13/89 ~03/20/89 0.023+/-0.003-<

890504 03/20/09 03/27/89 0.010+/-0.002 j
03/27/09 04/03/89. 0.013+/-0.003 )!,||95
04/03/89' 04/10/89 0.030+/-0.006 |

890664 04/10/89 04/17/89 0.021+/-0.004 j,

| 890714 04/17/89 04/24/09 - 0.022+/-0.003 )

8|0 04/24/99 05/41/89 0.015+/-0.002L
9 05/01/09 05/08/89 0.018+/-0.003-

890835 05/08/89 ~05/15/89 0.017+/-0.003
i 890880 05/15/09 ;05/22/89- 0.019+/-0.003:
; 890916 05/22/89- 05/30/89 . ~4.025+/-0.003 ,

890945 05/30/89 '06/05/89 0.000+/-0.003
i 890999 06/05/89 06/12/89- 0.013+/-0.002-
; 891034 06/12/89 06/19/89 0.015+/-0.003
: '891092 06/19/89 06/27/89 0.010+/-0.002 3

; .;

* LOW SAf1PLE VOLUME
$ W391174.SA 51
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TABLE B-2 (continued)
,

AIR PARTICULATE FILTERS AND CHARCOAL CARTRIDGESi

GROSS BETA AND IODINE-131 ANALYSES

-!

SAMPLE IDCATION: APE-30 SAMPLE TYPE: AIR PARTICULATES UNITS: ;pCi/ CUBIC METER

LAB NO. COLLECTION PERIOD GROSS BETA

| 891113 06/27/89 07/03/89 0.018+/-0.003 1

891172 07/03/89.07/10/89 0.011+/-0.002- |'

891216 07/10/89 07/17/89. 0.009+/-0.002 ;

891293 07/17/89.07/24/89 0.010+/-0.002

891317 07/24/89 08/01/89 0.010+/-0.002:

891355 .08/01/89 08/07/89 0.010+/-0.003-
891407 08/07/89 08/14/89 0.017+/-0.003
891443 08/14/89 08/21/89L 0.021+/-0.003,,

891473 08/21/89 08/28/89 0.006+/-0.002

891529 08/28/99 09/05/89 0.010+/-0.002 ,

891578 09/05/89 09/11/89 0.010+/-0.003.
891608 09/11/89.09/18/89 0.019+/-0.003- 1
891643 09/18/89 09/25/89 0.024+/-0.001

891708 09/25/89.10/02/89 0.012+/-0.0032

891777 10/02/89'10/09/89 0.034+/-0.003-
,

891820 -10/09/89 10/16/89 0.027+/-0.003 '

891856 10/16/89 10/23/89 0.018+/-0.003-

*

891913 10/23/89 10/30/89 0.030+/-0.003

: 891954 10/30/89 11/06/89 0.034+/-0.003 1
; 891991 11/06/89.11/13/89 0.015+/-0.003

892021 11/13/89 11/20/89 0.019+/-0.003 [
892044 -11/20/89 11/27/89- . 0.022+/-0.003' '

892077 11/27/89 12/04/89 0.026+/-0.003
892142 12/04/89 12/11/89 0.017+/-0.003
892171 12/11/89.12/18/89- 0.029+/-0.003
892217 12/18/89 12/26/89 0.037+/-0.003-;

; $2
' W391174.SA
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TABLE B-2 (continued)

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

SAMPLE IDCATION: APG-1
SAMPLE TYPE: AIR IODINE UNITS: .. pCl/ CUBIC DETER

LAB NO.,

COLLECTION PERIOD
890013 I-131'

890035 12/27/88 01/03/89 < 0.009-890093 01/03/89 01/09/89
890139 01/09/89 01/16/89 .< 0.006

< 0.014890167 01/16/89' 01/23/89 < 0.010-01/23/89 01/30/89
890204 < 0.008
890233 01/30/89 '02/06/89 < 0.009890283 02/06/891 02/13/89 .< 0.016890324 02/13/89 02/20/89 < 0.02402/21/89 02/27/09
890373 :< 0.011-

.

890418 02/27/89 03/06/89 ~

< 0.008890476 03/06/89 03/13/89 '.

890500 03/13/89 03/20/89 '< O.046.
< 0.02703/20/89- 03/27/89.

,

| 890530 < 0.020

890591 03/27/89 04/03/89.
i 890660 04/03/89 04/10/89 < 0.017

< 0.029| - 890710 04/10/89 04/17/89 < 0.03504/17/89 04/24/89 '

890743 < O.024
890775 04/24/89 05/01/89 < 0.019890831 05/01/89 05/08/89 < 0.034890876 '05/08/89 .05/15/89. < 0.020-'
890912 05/15/89 05/22/89 < 0.027.'05/22/89-05/30/89 -

< 0.023890941
890995 05/30/89- 06/05/89 < 0.031:891030- 06/05/89 06/12/89L .< 0.026

~

891088 06/12/89- 06/19/89' - < 0.022.06/19/89 06/27/89
* SEE APPENDIX C-1 FOR EXPLANATION .< 0.018

..

W391174.SA 53T
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TABLE B-2 (continued)

AIR PARTICUIATE FILTERS AND CHARCOAL CARTRIDGES !
*

GROSS BETA AND IODINE-131 ANAINSES
,

SAMPLE IDCATION: APG-1 SAMPLE TYPE: AIR IODINE UNITS: PCi/ CUBIC N!!TER

i LAB NO. COLLECTION PERIOD I-131
1

! 891109 06/27/89 07/03/89 .< 0.042
1

891168 07/03/89 07/10/89 -< 0.019

. 891212 *- 07/10/89 07/17/89 < 0.089
! 891289 07/17/89 07/24/89 .< 0.029 ;

891313 07/24/89 08/01/89 < 0.022
'

891351 08/01/89 08/07/89 < 0.030
*

.

i 891403 " 08/07/89 08/14/89 < 0.024 |
,

! 891439 08/14/89 08/21/89 < 0.019

891469 08/21/89- 08/28/89 < 0.017'

.

891525 08/28/89 09/05/89 < 0.021 1
'

891574 09/05/89 09/11/89 < 0.033'

891603 09/11/89 09/18/89 < 0.020,

>

891639 09/18/89 '09/25/89 < 0.024

i

891704 09/25/89 10/02/89- < 0.033
+

891773 10/02/89 10/09/89 < 0.024

891816 10/09/89 10/16/89 < 0.019
.

891852 10/16/89 '10/23/89 < 0.025

891909 10/23/89 10/30/89. < 0.027

|- 891950 10/30/S9. 11/06/89 < 0.036

891987 11/06/89 11/13/89 < 0.023
*

892017 11/13/89 11/20/89 - < 0.017 ~ t

892040 .11/20/89 '11/27/89 <-0.016 .|
,

892073 11/27/89 12/04/89 < 0.037.

892138 -12/04/89 12/11/89 < 0.020.
SAMPLE MISSING ** - 12/11/89 12/18/89

892213 '12/18/89 12/26/89 < 0.049'

* SEE APPENihlX C-3 FOR EXPLATNATION 54

** vi* API'ENDIX C-4 POR EXPLAINATION
' ~ ~ - - - , . , ,.
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TABLE B-2 (continued)
4

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

.. ;

SAMPLE LOCATION: APQ-1 SAMPLE TYPE: AIR IODINE UNITS: PC1/ CUBIC DETER '|i

LAB NO. COLLECTION PERIOD I-131

< 0.009890014
i' 890036 12/27/88 01/03/09 < 0.006 -- ',

! 890094 01/03/89 01/09/89 < 0.014 !

890140 01/09/89 01/16/89 < 0.010 -i

890168 01/16/89 01/23/89. < 0.008-
01/23/89~ 01/30/89

890205 - < 0.009
i; 890234 01/30/89 02/06/89 < 0.016 *

890289 02/06/89 02/13/89 < 0.024 - i
'

890325 02/13/09 02/20/09 < 0.011
>

; 02/20/89 02/27/89~

< 0.008|t 890374
; 890419 02/27/89 03/06/09 < 0.046

890477 03/06/09 03/13/89 < 0.027'

| 890501 03/13/89. 03/20/89 < 0.020~
: 03/20/09 03/27/89

< 0.017'i 890531 03/27/89 04/03/89 - < 0.029-890592: ! '

| 890661 04/03/89 04/10/89 < 0.035

| 890711 04/10/89 04/17/09 < 0.024
04/17/89 04/24/89 -

4

! 890744 - < 0.019
890776 04/24/89 .05/01/89 < 0.034

j 890832 05/01/89 .05/08/89 < 0.020

890877 05/08/89 05/15/09 < 0.027-

', 890913 '05/15/89 05/22/89 < '0.023: 05/22/89 .05/30/89 -

4

<.0.031890942
-890996 05/30/89.-06/05/89 < 0.026

891031 06/05/89 06/12/89' < 0.022

891089 06/12/89' 06/19/89 ' < 0.018 ,'

4 06/19/89 06/27/89

i 55
;

. W391174.SA
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TABLE B-2 (continued)

AIR PARTICULATE FILTERS AND CHARCOAL CARTRIDGES'

GROSS BETA AND IODINE-131 ANALYSES

SAMPLE LOCATION: APQ-1 SAMPLE TYPE: AIR IODINE UNITS: pCi/ CUBIC DETBEt

COLLECTION PERIOD I-131 .!
LAB NO.

< 0.042
06/27/89 07/03/89 < 0.019'

891110 07/03/89 07/10/89 < 0.029891169 07/10/89 07/17/89 < 0.029891213 07/17/89 07/24/89891290
< 0.02207/24/89 08/01/89 < 0.030:891314 08/01/89 08/07/89 < 0.024891352 08/07/89 08/14/89 < 0.019891404 08/14/89 08/21/89 < 0.017'

4

891440 08/21/89 08/28/89891470
< 0.021--08/28/89 09/05/89 < 0.033891525

; 09/05/89 09/11/89 < 0.020891574' 09/11/89 09/18/89 < 0.024891603 09/18/89 09/25/89*

891639'

< 0.03309/25/89 10/02/89 < 0.024891705 10/02/89 10/09/89 < 0.019891774 .10/09/89 10/16/89
'10/16/89 10/23/09 . < 0.025891817 -

.

< 0.027
.

891853 -10/23/89 10/30/89' 891910
< 0.03610/30/89111/06/89891951 < 0.02311/06/89.11/13/89 < 0.017891988 11/13/89 11/20/89 < 0.016'.892018 11/20/8S 11/27/89 .

892041'

< 0.03711/27/89 12/04/89 < 0.020892074 .12/04/89 12/11/89892139 < 0.02512/11/89 12/18/89892168 < 0.049'12/18/89 12/26/89892214
56

W391174.SA
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TABLE B-2 (continued) .i

| AIR PARTICUIATE FILTERS AND CHARCOAL CARTRIDGES ,

i ' GROSS BETA AND. IODINE-131 ANALYSES t

.|.

| SAMPLE LOCATION: APC-1 SAMPLE TYPE: AIR IODINE UNITS: pCi/ CUBIC IEETER '

i

LAB NO. COLLECTION PERIOD I-131 '

'

12/27/88 01/03/89 < 0.009 |090016
890038'

890096 01/03/09 01/09/09- < 0.006
01/09/89 01/16/89 < 0.014 1

890142 01/16/89 01/23/89 < 0.010.'
i 890170 01/23/89 01/30/09 < 0.008 ;

890207 i

| 890236 01/30/89 02/06/09 < 0.009'

4

02/06/89 02/13/89 < 0.016' 890291 02/13/89 02/20/09 < 0.024
890327 02/20/89 '02/27/89 < 0.011

890376
890421 02/27/89~ 03/06/89 .< 0.000-

890479 03/06/89 03/13/09 .< 0.046

890503 03/13/89 03/20/89 -< 0.027
'

03/20/89 03/27/09 .< 0.020

890533
890594 03/27/89 04/03/89 < 0.017 -

890663 04/03/89~ 04/10/89 < 0.029
'

890713 04/10/89 04/17/89 < 0.035

04/17/89 04/24/89 < 0.024
'

,

890746 04/24/09 '05/01/09 < 0.019 i
890778

. '

890834 05/01/89 05/08/89 <~0.034

890879 05/08/89 05/15/09 < 0.020 -

890915 .05/15/89 05/22/09 -
. < 0.027

05/22/89 05/30/89' < 0.023

-890944 < 0.031
890998 05/30/89'.06/05/89.

891033 06/05/89 '06/12/89' < 0.026

891091' 06/12/09 06/19/89- < 0.022
'

06/19/89 06/27/89 < 0.018 1

W391174.SA
.
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TABM B-2 (continued)

AIR PARTICUIATE FILTERS Af0 CHARCOAL CARTRIDGES
GROSS BETA AND IODIIC-131 ANALYSES

!
!

I SAMPLE IDCATION: APC-1 SAMPM TYPE: AIR IODINE UNITS: PCi/ CUBIC IETER
l

.
LAB NO. COLMCTION PERIOD I-131

1!

< 0.0421

391112 06/27/s9 07/03/s9
< 0.019 !891171 07/03/89 07/10/89,

891215 07/10/89 07/17/89 < 0.029

991292 07/17/89 07/24/89 < 0.029, ,

|
891316 07/24/89 08/01/89 < 0.022

e91354 os/01/e9 se/07/e9 < 0.030 i

I 891406 08/07/89 Os/14/e9 < 0.024
'

;
891442 08/14/89 08/21/e9 < 0.019

;
- 891472 ~08/21/89 0s/2s/89 < 0.017

891528 08/28/89 09/05/89 < 0.021 ,

891577 09/05/89 09/11/89 < 0.033 '
| 891606 09/11/99 09/1e/89 < 0.020
:

891642 09/18/89 09/25/89 < 0.024

991707 09/25/09 10/02/89 < 0.033

i 891776 10/02/s9 10/09/e9 < 0.024
; 881818 10/09/89 10/16/89 < 0.019|' 891855 10/16/89 10/23/89 < 0.025

831912 10/23/89 10/30/89 < 0.027

,

891953 10/30/s9 11/06/89 < 0.036
< 0.023 .

. 891990 11/06/09 11/13/ss ^ < 0.017
'-

892020 11/13/89 11/20/s3
892043 11/20/09 11/27/s9 < 0.016

.

< 0.037892076 11/27/89 12/04/89 *

892141 12/04/09 12/11/89 < 0.020
892170 12/11/89 12/18/89 < 0.025 ,

'

892216 12/18/89 12/26/89' < 0.049

W3'31174.SA
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TABLE B-2 (continued) ,

AIR PARTICULATE FILTERS AND CHARCOAL CARTRIDGES ,

I

) GROSS BETA AND IODINE-131 ANALYSES

! !
' i

SAMPLE LOCATION: APP-1 SAMPIE TYPE: AIR IODINE UNITS: pC1/ CUBIC IETER'

LAs No. COLLECTION PERIOD I-131

)|*g891111 06/27/89 07/03/09
; 891170 07/03/89 07/10/89

'

< O*029891214 07/10/89 07/1?/89 t
< 0.029391291 07/17/89 07/24/89,

891315 07/24/89 08/01/89 )0'0* e i
,

j 891353 08/01/89 08/07/89 ,g~024 !
. 891405 08/07/89 08/14/89 < 0*019891441 08/14/89 08/21/89 < g*gg7
i 891471 08/21/09 08/28/89

| 891527 08/28/39 09/05/09 )0*
! 891576 09/05/89 09/11/89
;' 891605 09/11/89 09/18/89 o'!; 891641 09/18/89 09/25/89 *

i

)0~O891706 09/25/89 10/02/89
': -

| 891775 10/02/89 10/09/89
891818 10/09/89 10/16/89 ~ < 0 019

; < 0 025891854 10/16/89 10/23/89 < 0*027891911 10/23/89 10/30/89

891952 10/30/89 11/06/89 )0~891989 11/06/89 11/13/89
! 892019 11/13/89 11/20/89 - < 0~017,

< 0*016892042 11/20/89 11/27/89<

#892075 11/27/89 12/04/89 < 0.0892140 12/04/89 12/11/89 < 0.025,

h 892169 12/11/89 12/18/89 < 0.049892215 12/18/89 12/26/89.

W391174.SA
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TABE B-2 (contirtued),

1.
<r

GROSS BETA AND IODINE-131 ANALYSES
- ]|

AIR PARTICUIATE FILTERS AND CHARCOAL CARTRIDGES.

>

SAMPLE IDCATION: APE-30 SAMP E TYPE: AIR IODINE UPITS: pCl/ CUBIC DETER
l

! IAB NO. COLLECTION PERIOD I-131

890017 12/27/88 01/03/09 < e.009' !*

| 890039 01/03/09 01/09/89 < 0.006 [

| 890097 01/09/89 01/16/39 < 0.014 |
890143 01/16/89 01/23/89 < 0.010 t

| 890171 01/23/89 01/30/89 < 0.000 i
.i

!890200 01/30/89 02/06/89 < 0.009
I 890237 02/06/09 02/13/89 < 0.016 !

; 890292 - 02/13/89 02/21/89 < o.024'

' 890328 02/21/89 02/27/89 < 0.011
1

890377 02/27/89 03/06/89 < 0.008'

i 890422 03/06/89 03/13/89 < 0.046 i

890480 03/13/89 03/20/89 < 0.027"
,

890504 03/20/39 03/27/89 < 0.020
1

I 890534 03/27/89 04/03/89 < 0.017 |
04/03/89 04/10/89 < e.029 ii 890595 .

i! 090664 04/10/89 04/17/89 < 0.835 i

890714 04/17/89 04/24/89 - < 0.024 !
|
i

| 890747 04/24/09 05/01/89 < 0.019
j 890779 05/01/89 05/08/89 < e.034
i 390835 05/08/89 e5/15/89 < 0.020 ,

: 890s80 05/15/89 05/22/89 < 0.027 I
i 890916 05/22/89 .05/30/89 .

< e.023 i
, ,

j 890945 05/30/89 06/05/89 < 0.031 i

; 890999 06/05/89 06/12/89 < 0.026 i

891034 06/12/89 06/19/89 < 0.022.

; 891992 06/19/89 06/27/89 < S.018

* LOW S?J4PLE VOLtME
W391174 SA
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TABLE B-3

AIR PARTICUIATE FILTERS I

GAfMA ISOTOPIC ANALYSIS ON QUARTERLY CORPOSITES

UNITS: pCi/ CUBIC DETER
SAMPLE IDCATION: ALL AIR SAMPIE. SITES

COLLECTIOOf PERIOD
LAB NO. LOCATIOBE START STOP Cs-134 Co-137

890614 APG-1 12/27/88 03/27/89 < 0.0009 < 0.0007

890615 APQ-1 12/27/88 03/21/89 < 0.0008 ' < 0.0008

890616 APP-1 12/27/88 03/27/89 < 0.0008 < 0.0007

890617 APC-1 12/27/88 03/27/89 < 0.0008 < 0.0007

890618 APE-30 12/27/88 03/27/89 < 0.0010 < 0.0008

891151 APG-1 03/27/89 06/27/99 < 0.0006 < 0.0005

891152 APQ-1 03/27/89 06/27/89 < 0.0011 < 0.0010

891153 APP-1 03/27/89 06/27/89 < 0.0009 < 0.0008

891154 APC-1 03/27/89 06/27/89 < 0.0010 < 0.0009

891155 APE-30 03/27/89 06/27/89 < 0.0009 < 0.0007

891783 APG-1 06/27/89 10/02/89 < 0.0012 < 0.0008

891794 APQ-1 06/27/89 10/02/89 < 0.0011 < 0.0008

891785 APP-1 06/27/89 10/02/89 < 0.0008 < 0.0008

891786 APC-1 06/27/89 10/02/89 < 0.0008 < 0.0007-

891787 APE-30 06/27/89 10/02/89 < 0.0009 < 0.0007.

892247 APG-1 10/02/89 12/26/89 < 0.0012 < 0.0010

892248 APO-1 10/02/89 12/26/89 < 0.0018 < 0.0016
< 0.0007892249 APP-1 10/02/89 12/26/89 < 0.0007
'< 0.0009892250 APC-1. 10/02/89 12/26/89 < 0.0011

892251 APE-30 10/02/99 12/26/89 < 0.0008 . < 0.0008

.
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TABLE B-4

DRINKING WATER

] 10 DINE-131 ANALYSIS

SAMPLE LOCATION DWG-2 UNITS: PC1/L
1AB No. COLLECTION PERIOD I-131

88250g 12/19/88 01/03/89 < o,$
D 390093 01/03/89 01/16/89 < o,3

890172 01/16/09 01/23/09 < o,4--

890238 01/30/89 02/13/89 < o,4
890329 02/13/89 02/27/09 < o,4

890415 02/27/89 03/13/89 < 0.2
I 03/13/89 03/27/89890505 < 0.3

890596 03/27/89 04/10/89 < 0.6
890715 04/10/89 04/24/09 < o,4

890780 04/24/89 05/08/89 < o,3
890881 05/08/89 05/22/89 < o,3

3

890946 05/22/89 06/05/89 < 0.2
891035 .. 06/05/89 06/12/89 < o,g

891115 06/19/89 07/03/89 < 0.3
891217 07/03/89 07/11/89 < 0.4

891318 07/17/09 08/01/89 < o,3
891400 08/01/89 08/14/89 < o,4
891474 08/14/89 08/28/89 < o,3

891579 08/28/89'09/11/89 < o,4
891644 09/11/89 09/25/89 < o,3

891778 09/25/89 10/09/89 < o,4
891859 10/09/89 10/23/89 < o,3

891955 10/23/89 11/06/89 < 0.2
892022 11/06/89 11/20/89 '

< 0.3

892078 11/20/89 12/04/89 < 0.3
892172 12/04/89 12/18/89 < 0.3

*SEE APPENDIX C-1 FOR EXPLANATION
**SEE APPENDIX C-2 POR EXPLANATION

.
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TABLE B-4 (continued)

DRINKING WATER

Q 10 DINE-131 ANALYSIS

SAMPLE 14 CATION: DWE-5 UNITS: PCi/L
IAS NO, COLLECTION PERIOD I-131

882509 12/19/88 01/03/09 < o,4
890099 01/03/89 01/16/09 4 o.3

'

890173 01/16/89 01/30/09 < o,4

890239 01/30/09 02/13/09 < 0.5
02/13/09 02/20/89 < o,8890330 .

' 02/27/89 03/13/89 < 0.2890416 .

890506 03/13/09 03/27/09 < o,3

890597 03/27/89 04/10/09 < o,7
890716 04/10/89 04/24/09 < o,3

,

-- ) 890781 04/24/09 05/08/89 < 0.3
890002 05/08/89 05/22/89 < 0,3

890947 05/22/89 06/05/89 < o,3
891036 06/05/89 06/19/89 < o,3

891116 06/19/89 07/03/09 < o,3
891218 07/03/89 07/17/89 < o,4

891319 07/17/89 08/01/89 < 0,3
08/01/89 08/07/89 < 0.9891409 ..

891475 08/14/89 08/28/89 < 0.2

891580 08/28/89 09/11/89 < 0.5
891645 09/11/89 09/25/89 < o,3

.

891779 09/25/89 10/09/89 < o,4
891858 10/09/89 10/23/89 < o,4

891956 10/23/89 11/06/89 < 0.2
892023 11/06/89 11/20/89 < 0,3

892079 11/20/89 12/04/89 < o,3
892173 12/04/89 12/18/89 < o,3

* SEE APPENDIX C-1 FOR EXPLANATION
** SEE APPENDIX C-3 FOR EXPLANATION
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TNBIZ B-4 (continued)

DRINKING WATER
10 DINE-131 ANALYSISg

SAMPLE LOCATION: DWP-7 UNITSt Pci/L
LAB NO. COLLECTION PERIOD I-131

B 882510 12/19/08 01/03/89 < 0.5
890100 01/03/89 01/16/89 < 0.3
890174 01/16/09 01/30/89 ,< 0.4

890240 01/30/09 02/13/89 0.5+/-0.3
890331 02/13/89 02/27/09 < 0.5

g 890417 02/27/89 03/13/89 < 0.2
890507 03/13/89 03/27/89 < 0.3

890598 03/27/89 04/10/89 < 0.6
890717 04/10/89 04/24/89 < 0.3

890782 04/24/09 05/08/89 < 0.2
p 890883 05/08/89 05/22/89 < 0.3

890948 05/22/89 06/05/89 < 0.3
891037 06/05/89 06/19/89 < 0.3

891117 06/19/89 07/03/99 < 0.3
891219 07/03/89 07/17/89 < 0.4

)
891320 07/17/89 08/01/89 < 0.3
891410 08/01/89 08/14/89 < 0.5
891476 09/14/89 08/28/89 < 0.3

891581 08/28/89'09/11/89 < 0.4
891646 09/11/89 09/25/89 < 0.3

>

891780 09/25/89 10/09/89 < 0.3
891857 10/09/89 10/23/89 < 0.3

891957 10/23/99 11/06/89 < 0.2
892024 11/06/09 11/20/89 < 0.3

892000 11/20/09 12/04/89 < 0.3
892174 12/04/89 12/18/89 < 0.5
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TABLE B-5

DRINKING MATER
GAFBEA ISOTOPIC ANALYSES

ON NONTHLY CORPOSITES

UNITSr pCi/L
SAMPLE IDCATION: DHG-2.

s

m N TICS Feetop

1,me 30. STant WW sen-54 Co-Se Fe-Se co-60 so-45 sh-95 St-95 1-111 Co-134 Co-137 en-140 to-14e,

'e 2
802500 12/19/90 91/03/99 < 3 < 2 < 3 < 2 < 3 < 2 < 4 < 2 < 2 < 2 4 7

990098 91/03/09 01/16/09 e 2 < 2 4 3 e 2 < 4 4 2 < 4 < 2 4 2 < 2 < 7 < 2

090172 91/16/09 91,23#99 e < 4 4 4 4 7 < 4 4 7 4 4 * e < 6 < 4 4 4 4 16 4 4

h

) 090230 91/30/09 92/13/09 e 2 < 2 < S < 2 < 4 4 2 < S < 7 < 2 4 2 < 14 4 4

99943S 92/13/09 91/13/09 < 3 < 4 4 7 < 4 4 7 * 4 * e < 5 4 4 < 4 < 16 * 4

090509 91/13/09 04/10/09 4 2 e 2 < ~3 e 2 < 4 4 2 e 4 4 3 4 2 < 2 < 0 < 2

390821 94/10/09 e5/se/e9 < 2 < 2 < 4 < 2 e 3 e 2 < 4 4 S < 2 4 2 < 1e < 3
.

990949 95/98/99 e6/05/03 4 2 < 2 < 4 4 3 < S * 2 4 6 < 4 < 3 < 3 < 1e < 3

sollte 86/0S/99 97/93/00 ** 4 2 < 2 < S < 2 < 4 4 2 4 4 4 3 < 2 4 2 4 0 * 2

991321 07/93/09 09/91/09 < 2 4 2 4 4 4 3 < 4 4 2 4 4 4 3 4 2 < 2 < 7 4 2-,

901477 08/91/09 90/20/99 < 2 4 2 4 3 e 2 e 3 4 2 < 4 4 3 4 2 4 2 e e < 2

091647 0e/20/09 09/2S/99 * 2 < 2 < S * 2 < S * 2 < S * 3 * 3 4 3 4 le < 3 ,

I

i

e91770 99/25/09 19/09/99 < 2 4 2 < S < 3 4 5 * 3 < 6 4 3 < 3 < 3 < 1e < 3

991990 10/09/99 11/06/09 < 2 4 2 * 3 < 2 < 3 4 2 < 4 3 e 2 < 2 < 0 4 2
,

892001 11/06/09 12/94/09 4 2 < 2 < 3 4 2 < 3 4 2 * 4 * 3 < 3 * 2 e e 4 2

992172 12/94/09 12/10/99 4 3 < 3 4 6 4 3 4 6 e 3 * 7 e 4 < 4 4 3 < 12 <. 4

900929 12/10/09 01/02/99 4 4 * * * e < 4 < 7 4 4- < . 9 * 9 * * < 4 4 2e < 6

* SEE APPENDIX C-1 FOR EXPLANATIOt1
** F. Pf DIX C-2 FOR EXPLANATION

,
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TABLE B-5 (continued)

DRINKING WATER
GAB 98A ISCIUPIC ANALYSES

ON NONTHLY COMPOSITES !

,

UNITS: PC1/LSAMPLE IDCATION: DtfP-7
f

m .s.arTim yge300

SJe 90. eTamT sgor 9>Se Co-Se 90-59 Co-te So-6S ub-95 3r-95 1-135 Co-134 Co-137 So-les 1,a-540

802S10 12/19/90 01/03/09 < 2 4 2 4 4 4 3 < S ** 2 < S < 4 4 3 < 3 < 9 < 3

090100 91/03/09 91/16/89 4 2 < 2 < S < 3 4 S < 2 < S 4 4 4 3 e 2 < 19 < 2

s
* 2 < 2 < S < 3 < S < 2 < S < 4 < 3 4 3 e le < 2300174 91/16/09 91/30/09 <

i
090240 01/30/09 02/1?/e9 < 3 4 3 4 7 * 3 4 7 * e < 7 * 11 < 4 < 3 4 22 < S'

999437 92/13/09 93/13/09 4 2 4 2 4 3 4 2 < 3 e 2 < 4 4 3 < 2 < 2 < 9 e 2

990601 e3/13/09 04/10/09 4 3 4 3 < 7 < 4 < 7 < 4 4 0 4 5 * 4 e 3 * IS 4 4

890023 04/10/09 e & 10/09 e 2 < 2 4 4 4 2 < S < 3 4 6 < 7 < 3 4 3 e 13 4 4

090951 05/98/99 06/05/09 < 2 4 3 4 4 < 3 * 5 e 2 4 S 4 5 < 2 < 2 e 13 < 3

001122 06/05/09 07/93/09 4 3 4 4 4 7 e 4 < 7 4 4 * e < S < 4 * 4 4 16 4 4

891323 07/93/09 Se/61/09 < 2 < 2 4 5 < 2 < S e 3 < 6 4 3 4 3 4 3 < 19 . < 2

891479 09/01/09 08/28/99 < 2 4 2 < 4 4 2 < S * 3 < 6 < 4 * 3 A 3 < 11 4 3

801649 08/20/09 99/2S/09 4 3 4 3 < 6 < 3 4 6 4 4 4 e < S < 4 < 3 < 14 < 3

893700 99/29/st 10/09/09 4 4 < 4 < 7 e 4 e 7 < 4 < e < 6 e 4 4 4 < 16 4'4

.

991990 10/09/09 11/06/09 4 3 4 4 < 7 < 4 4 7 4 4 e e 4 S * 4 4 4 < 15 < 4

092003 11/06/09 12/04/09 < 2 4 2 < 4 4 2 < 3 4 * 4. < 5 e 2 e 2 < It < 3*

900022 12/06/09 01/02/99 e 3 4 3 4 6 < 3 < S * 2 * 7 4 11 < 3 < 3 e 21 < S

W391174.SA 69
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TABLE B-5 (continued)

DRINKING WATERg
GROSS BETA ANALYSES

ON MONTHLY COMPOSITES

SAMPLE LOCATION: DWG-2 UNITS: pCi/L

9 L - - -
,

COLLECTION PERIOD GROSS
-

LAR NO. START STOP BETA

D 890298 12/19/88 01/16/89 7.7+/-2.9

890472 * 01/16/89 02/13/89 9.8+/-3.3
~

890435 02/13/89 03/13/89 < 4

890599 03/13/89 04/10/89 6.4+/-2.8 $
890821 04/10/89 05/08/89 4.1+/-2.7

_

890949 05/08/89 06/05/89 3.8+/-2.3

891120 ** 06/05/89 07/03/89 5.1+/-2.9
i 891321 07/03/89 08/01/89 < 4

~

891477 08/01/89 08/28/89 < 4

891647 08/28/89 09/25/89 7.0+/-3.0 -

891778 09/25/89 10/09/89 4.7+/-2.9,

891958 10/09/89 11/06/89 3.84/-2.9

892081 11/06/89 12/04/89 5.2+/-3.0 =

~

900110 12/04/89 01/02/90 4.9+/-2.9

* SEE APPENDIX C-1 FOR EXPLANATION
** SEE APPENDIX C-3 POR EXPLANATION

_
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TABLE B-5 (continued)

DRINKING WATER
E GROSS BETA ANALYSES

ON MONTHLY COMPOSITES

SAMPLE LOCATION: DWE-S UNITS: PC1/L

)

COLLECTION PERIOD GROSS

LAB NO. START STOP BETA

890299 12/19/88 01/16/89 6.9+/-2.9

090473 01/16/89 02/13/89 6.0+/-2.9'

02/13/89 02/20/89 < 4890330 +

890416 02/27/89 03/13/89 < 4

890436 02/27/89 03/13/89 4.2+/-3.1-

890600 03/13/89 04/10/89 2.9+/-2.7

890822 04/10/89 05/08/89 4.0+/-2.7

890950 05/08/89 06/05/09 ?.7+/-2.2

891121 06/05/89'07/03/89 3.9+t ?.7

891322 07/03/89 08/01/89 < 4

891409 ** 08/01/89 08/14/89 < 4

891478 08/14/89 08/28/89 < 4

891648 08/28/89 09/25/89 < 4

891779 09/25/89 10/09/89 4.5+/-2.8

891959 10/09/89 11/06/89 3.4+/-2.9

892082 11/06/89 12/04/89 6.0+/-3.2

900021 12/04/89 01/02/90 4.7+/-2.0

* SEE ADPENDIX C-1 FOR EXPLANATION
** SEE APPENDIX C-3 FOR EXPLANATION

W391174.SA 71
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TABLE B-5 (continued)

DRINKING WATER

] GROSS BETA ANALYSES
ON MONTHLY COMPOSITES

SAMPLE IDCATION: DWP-7 UNITS: PCi/L

p
.

COLLECTION PERIOD GROSS
IAB NO. START STOP BETA

890300 12/19/08 01/16/89 7.7+/-3.0

890474 01/16/89 02/13/89 4.6+/-2.9

890437 02/13/89 03/13/89 < 4

890601 03/13/09 04/10/09 2.5+/-2.4

> 890823 04/10/89 05/08/89 4.2+/-2.7

890951 05/08/89 06/05/89 3.8+/-2.2

891122 06/05/89 07/03/89 < 4

891323 07/03/89 08/01/89 < 4

8S1479 08/01/89 08/28/89 < 3

891649 08/28/89 09/25/89 < 4

891780 09/25/89 10/09/89 4.2+/-2.7

891959 10/09/89 11/06/89 3.4+/-2.9

892082 11/06/89 12/04/89 6.0+/-3.2

900021 12/04/89 01/02/90 4.7+/-2.8

W391174.SA 12
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TM512 B-7

SURTACE WATER

Q 10 DINE-131 ANALYSIS

SAMPLE LOCATION: DWG-2 UNITS: PCi/L
LAB NO. COLLECTION PERIOD I-131

0 882508 <,0.5090098 12/19/88 01/03/89 -

890172 01/03/89 01/16/89 < 0.3
01/16/89 01/30/89 < 0.4

890238
890329 01/30/89 02/13/89 < 0.4

02/13/89 02/27/89 < 0.4
,

890505 02/27/89 03/13/89 < 0.2
03/13/89 03/27/89 1 0.3

890596
890715 03/27/89 04/10/89 < 0.6

04/10/89 04/24/89 < 0.4

890780
D 890881 04/24/89 05/08/89 < 0.3

05/08/89 05/22/89 < 0.3
890946
891035 .. 05/22/89 06/05/89 < 0.2

06/05/89 06/12/89 < 0.8
891115
891217 06/19/89 07/03/89 < 0.3,

07/03/09 07/17/89 < 0.4
,

891318
891408 07/17/89 08/01/89 < 0.3
891474 08/01/89 08/14/89 < 0.4

08/14/89 08/28/89 < 0.3
891579

p 891644 08/28/89'09/11/89 < 0.4
09/11/89 09/25/89 < 0.3

891778
891859 09/25/89 10/09/89 < 0.4

10/09/89 10/23/89' < 0.3
891955
892022 10/23/89 11/06/89 < 0.2

11/06/89 11/20/89 < 0.3
3

892078
892172 11/20/89 12/04/89 < 0.3

12/04/89 12/18/89 < 0.3 ,

* SEE APPENDIX C-1 FOR EXPLANATION I
** SEE APPENDIX C-3 FOR EXPLANATION |
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TABLE B-7 (continued)

SURFACE WATER

} 10 DINE-131 ANALYSIS

SAMPLE 14 CATION: DWE-5 UNITSt PCi/L
LAB NO. COLLECTION PERIOD I-131

)
882509 12/19/08 01/03/89 ' o ,4<
890099 - 01/03/89 01/16/89 < o,3
890173 01/16/89 01/30/89 < 0,4

090239 01/30/09 02/13/89 < 0.5890330 02/13/89 02/20/09 < o,3

890416' 02/27/09 03/13/09 < 0.2890506 03/13/89 03/27/g9 < 0.3

890597 03/27/89 04/10/09 < o7890716 04/10/09 04/24/89 < o,3

890781 04/24/89 05/08/89 < o'3890882 05/08/89 05/22/89 < o,3

890947 05/22/89 06/05/89 < 0.3891036 06/05/09 06/19/89 < 0.3

891116 06/19/89 07/03/09
891218 07/03/89 07/17/89 o',3

<

< o4
891319 07/17/09 08/01/89 < o,3891409.. 08/01/g9 og/14/g9 < 09891475 08/14/89 08/28/89 < 0.2

891580 08/28/89'09/11/09
091645 09/11/89 09/25/89 0',5

<
< o3

891779 09/25/89 10/09/89 < 0.4891858 10/09/89 10/23/89 < 0.4

891956 10/23/89 11/06/89 < 0'2892023 11/06/89 11/20/89 < o,3

892079 11/20/89 12/04/89 < o'3892173 12/04/89 12/18/89 < o,3

* SEE APPENDIX C-1 FOR EXPLANATION
** SEE APPENDIX C-3 FOR EXPLANATION

*
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TABLE B-7 (continued)

SURFACE WATER

B 10 DINE-131 ANALYSIS
_

SAMPLE LOCATION: DWP-7 UNITS: PC1/L
LAB NO. COLLECTION PERIOD I-131' q

8 882510 12/19/88 01/03/89 < o,$
890100 01/03/89 01/16/09 < 0.3
890174 01/16/89 01/30/89 < o,4

890240 01/30/89 02/13/89 0.5+/-0.3
890331 02/13/89 02/27/89 < o,$ =

> 890417 02/27/89 03/13/89 < 0.2
890507 03/13/89 03/27/89 < 0.3

890598 03/27/89 04/10/89 < 0.6
890717 04/10/89 04/24/09 < o,3

890782 04/24/89 05/08/89 < 0.2 --

890883 05/08/89 05/22/89 < o,3
='

890948 05/22/89 06/05/89 < o,3
891037 06/05/89 06/19/89 < o,3

891117 06/19/89 07/03/09 < o,3
891219 07/03/89 07/17/89 < 0.4

.

891320 07/17/09 08/01/89 < 0.3891410 08/01/89 08/14/89 < 0.5891476 08/14/89 08/28/89 < 0.3
891581 08/28/89'09/11/89

< o'.4891646 09/11/89 09/25/89 <03
891780 09/25/89 10/09/89 < o,3
891857 10/09/89 10/23/89 < o,3

891957 10/23/89 11/06/89 < 0.2892024 11/06/89 11/20/89 < 0.3 ..

892080 11/20/89 12/04/89 < 0.3892174 12/04/89 12/18/89 < 0.5

76
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TABM B-8

SURFACE WATER
GAfGEA ISOTOPIC ANALYSES

ON NONTHLY CDNPOSITES

UNITS: PCi/LSAMPE IDCATION: SMG-2
s

'

6m
IAs e, em SEW h S4 Co-Se Pe-59 Co-ee so-45 h 95 er-99 I-131 Co-834 Co-137 so-lee 1m-34e

*

se2See 12/39/90 01/93/09 < 2 < 2 < 3 e 2 < 3 4 2 < 4 4 2 < 2 4 2 < 7 * 2

390e99 et/93/e9 01/16/09 e 2 < 2 < 3 4 2 < 4 e 2 < 4 < 2 4 2 4 2 4 7 e 2

e 4 4 4 4 7 4 4 4 7 < 4 4 e < 6 4 4 4 4 e 16 4 4
999172 01/16/09 et/2 Wee ,

090230 01/30/09 92/13/09 ,
2 < 2 < S < 2 e 4 e 2 < S * 7 < 2 < 2 < 24 * 4

<

s

09043S O2/13/e9 03/13/09 < 3 4 4 4 7 4 4 4 7 e 4 * e < $ < 4 4 4 < 36 < 4

.

090599 93/13/e9 30/10/09 < 2 < 2 < 3 < 2 < 4 e 2 4 4 < 3 4 2 < 2 < e < 2

090021 94/30/09 95/30/03 < 2 < 2 < 4 < 2 < 3 < 2 < 4 < $ 4 2 4 2 < Se < 3i

.

39e943 eS/98/03 e6/09/99 < 2 4 2 < 4 4 3 < S < 2 4 6 e 4 < 3 < 3 < 3e < 3

39112e 95/05/09 97/e9/09 ,, 4 2 < 2 4 5 < 2 4 4 4 2 < 4 < 3* 4 2 < 2 < e 4 2

991321 07/95/09 00/01/09 e 2 < 2 < 4 4 3 < 4 < 2 < 4 e 3 < 2 < 2 < 7 4 2

991477 08/0t/90 80/30/09 4 2 < 2 < 3 <- 2 < 3 < 2 < 4 < 3 e 2 < 2 < e < 2

091447 00/30/09 09/25/e0 4 2 < 2 < S < 2 < S < 2 < S e 3 < 3 4 3 4 39 4 3
'

I 991770 99/2S/e9 3e/09/99 4 2 < 2 4 S * 3 4 5 4 3 < 6 * 3 < 3 < 3 < to < 3

091998 20/93/09 11/06/09 < 2 < 2 < 3 < 2 < 3 < 2 < 4 3 < 2 < 2 < e < 2,

l

e92001 33/06/09 12/04/09 < 2 < 2 < 3 < 2 < 3 < 2 < 4 * 3 4 3 < 2 < e -< 2

992172 13/04/e9 12/30/09 4 3 4 3 4 6 < ? e 6 < 3 < 7 < 4 < 4 < 3 4 32 < 4

900020 12/10/09 et/s2/9e < 4 4 3 4 e < 4 4 7 '* 4 * 9 4 9 4 4 < 4 < 30 4 6

SEE APPENDIX C-1 FOR EXPLANATION*
77* * SEE APPENDIX C-2 Fim EXPT Awa%Of4
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TABIE B-8 (contirtued)

SURFACE WATER
GAM 4A ISOf!OPIC ANALYSES

ON MONTHLY CORPOSITES
*
2

t

SAMPLE LOCATION: SWP-7'

I m imrvice 900see
> Se co-Se 90-90 co-se sw ob-95 se-95 E-131 C.-134 ce_137 Se-14e 1m-140

i

902S10 12/19/90 91/93/09 < 2 < 2 < 4 4 3 4 5 4 2 < S 4 4 4 3 * 3 * 9 * 3

e9019e 01/93/09 91/16/09 < 2 < 2 < S < 3 < S < 2 e 5 <- 4 4 3 4 2 < 19 4 2

390174 91/16/19 91/30/09 < 3 < 2 < S * 3 4 5 4 2 < S * 4 < 3 < 3 4 19 * 2
.

e992ee 01/3 /99 e2/13/09 4 3 < 3 * 7 * 3 4 7 4 9 < 7 < 11 4 4 4 3 e 22 < S

090437 92/13/09 03/13/09 4 2 4 2 < 3 e'2 < 3 < 2 4 4 4 3 e 2 < 2 < 9 4 2
4

stesel e3/13/99 94/10/99 < 3 < 3 < 7 * 4 < 7 * 4 * e < S * 4 < 3 4 15 < 4

990e23 94/19/09 95/se/99 < 2 < 2 < 4 e 2 4 5 * 3 < 6 4 7 < 3- < 3 < 13 < 4

999951 95/90/09 96/95/99 < 2 < 3 4 4 < 3 < S < 2 < S < S < 2 < 2 e 13 4 3

991122 96/95/09 97/93/99 4 3 4 4 < 7 4 4 * 7 * 4 4 9 < S , 4 4 4 4 < 14 4 4

991323 97/93/99 08/91/09 4 2 < 2 < 5 4 2 < S < 3 4 6 < 3 < 3 < 3 < 19 4 2

091479 06/91/99 90/28/99 4 2 < 2 < 4 e 2 < S * 3 4 6 4 4 4 3 4 3 e 11 < 3
,

3

091609 90/29/99 99/25/99 4 3 < 3 4 6 < 3 4 6 4 4 4 9 < S < 4 < 3 < 14 < 3

991700 89/2S/99 10/99/9e < 4 < 4 4 7 < 4 * 7 4 4 4 8 4 6 * * 4 4 4 < 16 * 4

99196e 19/99/99 11/96/09 < 3 < 4 4 7 * 4 = 7 4 4 e e < 5 < 4 < 4 e 15 < 4

092003 11/06/09 12/94/09 4 2 < 2 < 4 4 2 e 3 < 2 < 4 4 S e 2 < 2 < 11 < 3

9ese22 12/94/99 91/92/90 < 3 4 3 e 6 4 3 4 S < 3 4 7 < 11 < 3 < 3 g 21 < S

.
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TABLE B-8 (continued) B

SURFACE WATER

} GROSS BETA ANALYSIS
ON MONTHLY COMPOSITES

.

SAMPLE LOCATION: SWG-2 UNITS: PC1/L
_.

_.

COLLECTION PERIOD GROSS
-

LAB NO. START STOP BETA

890298 12/19/88 01/16/89 7.7+/-2.9
..

890472 . 01/16/89 02/13/89 9.8+/-3.3
890435 02/13/89 03/13/89 < 4

890599 03/13/89 04/10/89 6.4+/-2.8
890821 04/10/89 05/08/89 4.1+/-2.7
890949 05/08/89 06/05/89 3.8+/-2.3' * -

891120.. 06/05/89 07/03/89 5.1+/-2.9
891321 07/03/89 08/01/89 < 4

891477 08/01/89 08/28/89 < 4

891647 08/28/89 09/25/89 7.0+/-3,0

891778 09/25/89 10/09/89 4.7+/-2.9

891958 10/09/89 11/06/89 3.8+/-2.9
892081 11/06/89 12/04/89 5.2+/-3.0
900110 12/04/89 01/02/90 4.9+/-2.9

* SEE APPENDIX C-1 FOR EXPLANATION
** SEE APPENDIX C-3 FOR EXPLAMt.7 ION

.
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TABLE B-8 (continued) , .
-

SURFACE WATER

D GROSS BETA ANALYSIS [
"

ON MONTHLY COMPOSITES

l
SAMPLE LOCATION: SWE-5 UNITSt PCi/L

_ __

I
. . .

'
'

COLLECTION PERIOD GROSS
LAB NO. START STOP BETA

=
890299 12/19/88 01/16/89 6.9+/-2.9

890473 01/16/89 02/13/89 6.0+/-2.9

890330 02/13/89 02/20/89 < 4 4

890416* 02/27/89 03/13/89 < 4
090436' 02/27/89 03/13/89 4.2+/-3.1 =

>

890600 03/13/89 04/10/89 2.9+/-2.7 i

890822 04/10/89 05/08/89 4.0+/-2.7
890950 05/08/89 06/05/89 3.7+/-2.2

891121 06/05/89 01/03/89 3.9+/-2.7

891322 07/03/89 08/01/89 < 4

891409o 08/01/89 08/14/89 < 4

891478 08/14/89 08/28/89 < 4

891648 08/26/99 09/25/89 < 4

891779 09/25/89 10/09/89 4.5+/-2.8
, _

891959 10/09/89 11/06/89 3.4+/-2.9

892082 11/06/89 12/04/89 6.0+/-3.2
900021 12/04/89 01/02/90 4.7+/-2.8

* SEE APPENDIX C-1 FOR EXPLANATION
** SEE APPENDIX C-3 FOR EXPLANATION

W391174.SA 81
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TABUL B-8 (continued)

SURFACE WATER
> GROSS BETA ANALYSIS

ON MONTHLY COMPOSITES

SAMPLE LOCATION: SWP-7 UNITS: PCi/L

.

COLLECTION PERIOD GROSS

LAB NO. START STOP BETA

890300 12/19/88 01/16/89 7.7+/-3.0
=

890474 01/16/89 02/13/89 4.6+/-2.9

890437 02/13/89 03/13/89 4 4

890601 03/13/89 04/10/89 2.5+/-2.4

890823 04/10/89 05/08/89 4.2+/-2.7=

3.8+/-2.2890951 05/08/89 06/05/09 -

891122 06/05/89 07/03/89 < 4

891323 07/03/89 08/01/89 < 4

891479 08/01/89 08/28/89 < 3 -

891649 08/28/89 09/25/89 < 4

891780 09/25/89 10/09/99 4.2+/-2.7

891959 10/09/89 11/06/89 3.4+/-2.9

892082 11/06/89 12/04/89 6.0+/-3.2

900021 12/04/89 01/02/90 4.7+/-2.8

82
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TABLE B-9

SURFACE MATER
i

TRITIUM ANALYSIS ON QUARTERLY COMPOSITES

UNITS: pC1/L
SAMPLE IDCATION: ALL SAMPIE SITES

.

J

:

COLLECTIOIt PERIOD H-3
LAB NO. IOCATIOBE START STOP

890701 SwG-2 01/03/89 03/27/89 |37|7
890702 SWE-5 01/03/89 03/27/89 < 370
890703 SWP-7, 01/03/89 03/27/89

28 -270
891254 suG-2 03/27/89 06/12/89 <
891255 SWE-5 03/27/89 06/19/89 480+/-280

! 891256 SWP-7 03/27/89 06/19/89,

< 450
891849 SNG-2 06/19/89 10/09/89 < 450
891850 sus-5 06/19/89 10/09/89 < 450
891851 SwP-7 06/19/89 10/09/89

0
900107 SwG-2 10/09/89 01/02/90 - ) 0
900108 sws-5 10/09/89 01/02/90 < 370,

900109 sur-7 10/09/89 01/02/90
1
1

.

W391174.SA
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TNBI2 ' B-12 ;

=IIODINE-131 AND GAMMA ISOTOPIC ANALYSES
2., l

LOCATION: MKQ-5 UNITS - pCi/L

)
.

[
'

COLLECTION
LAB NO. DATE- I-131 Cs-134' Cs-137 Ba-140- La-140

890018 01/04/89 < 0.6 < 4- < '3 -< 12 < 3

890113 01/17/89 < 0.2 < 2- < 2' < 9 < 2

) t

890212 02/08/89 < 0.7 <.2 < 2- < 9 <1 2'
'

890293 02/21/89 < 0.5 <- 3 < 3 < 9 <- 2

.
890378 03/07/89 < 0.3 < 4 < 4 < 14 < 4

'

L 890481 03/21/89 < 0.2 < 2 < 2 < 9 < 2

'2 < 2 < 8 < 2890535 04/04/89 < 0.7 <

890565 04/18/89 < 0.3 < 3 < 3 < 12 < 3

!. 890748 05/02/89 < 0.3 < 3 < 3 < 11 < 3 -

~

890836 05/16/89 < 0.3 . < 3 < 3 < 12- < 3 >'

,

( 890957' 06/06/89 < 0.3 < 2 < 2 < 9 < 2 ;

/ 891051 06/20/89 < 0.3 < 3 < 3 < 11 < 2
.

891118 07/05/89 < 0.2 < 3 < .3 < 13 < 3 ,

891236 07/18/89 < 0.4 < 2 < 2 < 9 < 2

891387 08/08/89 < 0.4 < 2 < 2 . < 9 < 2

891450 08/22/89 < 0.3 < 3 < 3 < 11. <1 3

891547 09/06/89 < 0.3 < 4 < 4 <-16 < 3
891608 09/19/89 < 0.3 < 3 < 3 . < 11 < 2

,

.891711 10/03/89 < 0.8 < 2 < 2 < 9' < 2
891821 10/17/89 < 0.3 < 3 < 3 < 10 < 2

891983- 11/07/89 < 0.5 < 4 < 4 < 16 < ~4

892027' 11/21/89 < 0.4 < 2 < 2 < 7 < 2
,

892106 12/05/89 < 0.2 < 4 < 2 < 9 < 2
892175 12/19/89 < 0.6 < 3 < 3- < 13 < 3

| 86 i: '

L

|
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TABLE B-12 (continued),'

IODINE-131 AND GAMMA ISOTOPIC ANALYSES

)
LOCATION: MKQ-45 UNITS: pCi/L

COLLECTION) LAB NO.- 3 ATE I-131 Cs-134 Cs-137 Ba-140' La-140.

890019 01/03/89 < 0.5 < 5 < 4- < 16 < 3

890114- 01/17/89 < 0.3 < 3 < 3 < 11 < 2

890213 02/06/89 1'.0+/-0.4' < ' 3 < 3 < 11 < 3

)- 090294 02/20/89 < 0.5 < 3 < 3 < 11' :< 3

890379 03/06/89 < 0.3 < . 3 < 3 < 13 < 3

890482 03/20/89 < 0.3 < 3 < 3 < 11 < 3
,

!

890536 04/03/09 < 0.7 < 3 < 3 < 11 <- ~3
890666 04/17/89 < 0.3 < 2 <~ 2 < 9 < 2

i
)

890749 05/01/89 < 0.3 < 5 < 4 <-16' < 3 j
890837 05/15/89 < 0.3 < 5 < 4 < 15 < 4 :

i

890958 06/05/09 < 0.4 < 4 < 4 < 14 < 3 4

891052 06/19/89 < 0.4 < 4 < 4 < 15 < 3 .!

891119 07/05/89 < 0.3 c 2 < 2 < . 9 < 2

891237 07/17/89 < 0.4 c 4 < 4 < 16 < 3.'

891388 08/07/89 < 0.4 < 3 < 3 < 12 < 3- ;

891451 08/21/89 < 0.4 < 5 < 4 <~15 < 4 1

891548 09/05/09 <-0.3 < 3 < 3 < 14 < 3

891609 09/18/89, < 0.3 < 4 < 3 < 12 < ~3 ;

i
"

891712 10/02/89 < 0.2 < 3 < 3 < 12 < 3

891822 10/16/89 < 0.4 < 2 < 3 < 10 ~ < 2

891984 11/06/89 < 0.3 < 2 < 2 < 10 < ~2 -

;'

892028 11/20/89 < 0.3 < 3 < 4 < 14 < 3
'

892107 12/04/89 < 0.3 < 3 < 2 < 10 -< 2
892176 12/18/89 < 0.5 < 3 < 2 < 10 < 3

87
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TABLE B-13

FISH
GAfstA ISOTOPIC ANALYSES

UNITS: . pC1/Kg
SAMPLE IDCATION: FH-1

COLLECTION
IAB NO. DATE SAM. TYPE Mn-54 Co-58 Fe-59 Co-60 In-65 : Cs-134 Cs-137

890884 05/18/89 SHAD < 12 < 13 < 27 < 15 < 26- < 14 . < 13

890-885 05/18/89 CATFISH < 12 < 11 < 24 < 13 < 24 < 13 < 11

890886 05/18/89 DRUlf < 12 < 12 < 25 < 13 < 26 < 13 <.13

890887 05/18/89 BASS < 11 < 13 < 29 < 16 < 32 < 15 < 13

891901 10/25/89 SHAD < 7 < 8 < 17 < 9 < 18 < 9 .< 8

891902 10/25/89 MULLET < 14 < 14 < 29 < 16 < 27 < 15 < 14

891903 10/25/89 DRUM < 9 < 9 < 19 < 10 < 20 < 10 < 9

891904 10/25/89 CATFISH < 6 < 6 < 14 < 8 <-14 < 7 < 7

,

e

-88
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TABLE B-13 (continued)

s FISH-
GAMMA ISOTOPIC ANALYSES

UNITS: 'pC1/Kg
SAMPLE LOCATION: FH-2

,

COLLECTION .

LAB NO.- DATE SAM. TYPE Mn-54 Co-58 Fe-59 Co-60 In-65 Cs-134 Cs-137'

890888 05/18/89 SHAD < 11 < 12 < 24 < 13 < 26 < 13 < 11

890889 05/18/89 CATFISH < 9 < 8 < 19 < 11 < 20 < 9 < 10'

i 890890 05/18/89 DRUM < 11 < 12 < 25 < 14 < 25 '< 12 < 12

890891 05/18/89 BASS < 11 < 12 < 26 < 13 < 26' < 13 < 11

891905 10/25/89 SHAD < 7 < 7 < 17 < 9 < 16 < 8 < 7

891?06 10/25/89 MULLET < 6 < 6 < 13 < 7 < 14 .<':7 < 7

f
891907 10/25/89 DRUM < 11 < 10: < 23 < 12 < 24' ,< 12. < 11:

'

891908 10/25/99 CATFISH < 9 < 11 < 20 - < 11 < 22 < 11 _< 9

.

@

.

89
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TABLE B-14

BROAD LEAF VEGETATION
IODINE-131 AND GANNA ISOTOPIC ANALYSES

UNITS: pCi/Kg
LOCATION: All SAMPLE SITES

COLLECTIOBI
LAB NO.- LOCATIOBI DATE I-131 Cs-134 Cs-137

890111 BLQ-1 01/17/89 < 25 < 20 < 17

990112 BLB-1 01/17/99 < 16 < 13 < 13

BLK-15 01/17/89 SAB8PLE NOT AVAILABLE
,

890295- BLQ-1 02/22/89 < 25 < 18 < 16..
890296 BLB-1. 02/22/89 < 14 < 14 < 12

890297 BLQ-1 02/22/89 < 23 < 18 < 16
'

BLK-15 02/22/89 SABEPLE NOT AVAILISLE .

890495 BLB-1 03/22/99 < 19 '< IS <-16

890496- BLQ-1- 03/22/89 < 19 < IS < 144

^, BLK-15 03/22/89- SAMPLE NOT AVAILIBLE

890729 BLQ-1 04/26/89 < 17 < 16 < 16

890730 BLB-1 04/26/89 < 15 < 15 < 13

.890731 BLK-15 04/26/89 < 14 < 12 < 11

890920 BLQ-1 05/31/89 < 17 < IS < 16
890921 BLB-1 05/31/89 < 16 < 13 < 14

890922 BLK-15 05/31/89 -< 24 < 23 < 22

891072 BI4-1 06/22/89 < 19 < 13 . .'< 15
-

991073 BLB-1 06/22/89 -< 20 < 13 < 12

891074 BLK-15 06/22/99 < 24 < 19 -< 16'

90
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| TABLE B-14 (continued)
!

BROAD LEAF VEGETATION'
!

IODINE-131'AND GAMMA ISOTOPIC ANALYSES
,

UNITS: pC1/Kg
LOCATION: ALL SAMPLE SITES

i
.

3 COLLECTION
LAB NO. LOCATION DATE I-131 Cs-134 Cs-137

891286 BLQ-1 07/26/89 < 23 < 17 < 18
'

891287 BLB-1 07/26/89 < 15 < 16 < 14

891280 BLK-15 07/26/89 < 22 < 22 < 21

891464 BLQ-1 08/24/89 < 20 < 15 < 15

891465 BLB-1 08/24/89 < 13 < 12 < 11-
'

891466 BLK-15 08/24/89 < 18 < 18 < 16*

.

891665 BLQ-1 09/27/89 < 21 < 19 < 18

891666 BLB-1 09/27/89 < 25- < 25 < 22

891667 BLK-15 09/27/89 < 17 < 17 < 16

891883 BLQ-1 10/26/89 < 18 < 13 <112
891884 BLB-1 10/26/89 < 20 < 14 < 16

891885 BLK-15 10/26/89 < 13 . < 13 < 11

892055 'BLQ-1 11/28/89 < 10 < 9 < 9
892056 BLB-1 11/28/89- < 14- < 13 < 12

,
'

892057 BLK-15 11/28/89 < 13 < 11 A 10 -

892210 BLQ-1 12/28/89 < 26 < 17 . .<-17

892211 BLB-1 12/28/89 < 17 < 12 < 8'

892212 BLK-15 12/28/89 < 30 < 19 < 17'

.

)
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TABLE B-15 ,

FOOD / GARDEN CROPS
' IODINE-131 AND GMOUL ISOTOPIC ANALYSES

UNITS: pci/Kg
i

i'

.

-|

P

!

!COLLECTION -

LAB NO. LOCATION DATE' I-131 Cs-134 Cs-137
'

|-891487 FPG-1 08/24/89 < 35 < 20 < 19
' 891488 FPQ-1- 08/24/89 < 24 < 13 ' < 14<

{ 891486 FPP-1 08/28/89 < 11 < 10 < 9

-

:

!

i
.

t

,

|

:

i

i
-

i

;

;

t

' 92
W391174.SA

i
!

l

--
, --m--- w 4 m-s .y - p- ,ms - _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ , _ . _ _ _ _ _ _ _ _ _ . _ _ , , .__mm e.m.,,

_

,



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

*

D

..

J

>
. .

APPENDIX C
SUMMARY OF UNAVAILABLE SAMPLES

AND MISSED LOWER LIMITS OF DETECTION ,

i
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TABLE C-1

SUMMARY OF UNAVAILABLE SAMPLES AND MISSED IANER LIMITS
OF DETECTION DURING THE PERIOD OF

JAMUARY 1 TO MARCH 31, 1989-
,

.

EXPIANATION OF SAMPLE UNAVAIIABILITY
OR MISSED LID

SAMPLE MEDIA ANALYSIS LOCATION DATE

,

1. Milk I-131, Gamuna MKQ-1 January to March No samples available; cows.did not
supply miik for husnan conswtion.

2. Milk I-131, r - MKE-4 January to March ,

No samples available; goats not
lactating.

No sample available due to lack of
i 3. Broad Leaf I-131, c - BLK-15- January

vegetation.
Vegetation

No sample available due to lack of
4. Broad Leaf I-131, Gamuna BLK-15 February

vegetation.
Vegetation

No sample available due to lack of
5. Broad Leaf' I-131, c.ammma BLK-15 March

vegetation.
Vegetation

6. Drinking / I-131, Gross Beta DWG-2 01/23/89-01/30/89' Sampler smalfunction. - No sample
collected.

Surface Water Gamuna

7. Drinking / I-131, Gross Beta DWG-2 ~02/20/89-02/27/89 Sampler' malfunction. No sasuple
collected.

Surface Water Gamma

8. Air Particles I-131, Gross Beta APG-1 02/13/89-02/2G/89 Pump did not have power when found on
2/20/89. - Repairs implemented and pump
-restarted on 2/21/89.

9. Drinking / I-131, Gross Beta DWE-5 02/20/89-02/27/89 Sample bottle stolen.

Surface Water Gammma

10. Drinking / I-131, Gross Beta DWE-5 02/27/89-03/31/89- Sampler malfunction. Only 2 liters
available on 03/06/89.

Surface Water Gamuna

94
W391174.SA

-_ _ . _ _ _ . _ _ __ __ ___
_



| 1|| ||
I

.

.

_

O Y
T
I t .
L onno .I -
B i t r
A dt o i

i p n aI
I dm p
A u s e
V ss t r
AD wn a .

MI oo o r
O UL cc g o

f
ED ;n ;

LE ea e n
PS l m l w
MS bu b o
AI ah a d
SM l l t

ir i u
FR ao a h
OO vf v s

a a
N k t

9 O sl s . n
I el eg a
T l a l n l

.

A p pi p
N my mt

S A al aa r
T L sp st e
I P p c t
M X ou oa a
I E Ns Nl W
L
R
!

9 R
I

DF 9
I O 8

/
DD 9
EO e e 1

-

SI 9 n n / -

SR8 u u 6 ,
-

-
-

I E9 E J J 0 -

-MP1 T -

. mA o o 9
-

-

, D t t 8 ,DE
NH0 /

2 AT3 l l 2
. e

o .

-

m
-

- i i 1
a,

C SGE r r /
.

k-

ENN p p 6 ' m\'

E LI U A A 0 m
-

5 sL PRJ 9 mB MU - m
-

A ADO m

T S T
N

EO1 N
LI O
BTL I
ACI T 1 4 2o LER A - - -
ITP C Q E G
AEA O K K W
VD L M M D
A
NF
UO
F a_
O a .

-

t
Y e
R B
Ao s

- -
t

e S s
t o r

-

U I
r .

S S
Y c c G
L
A , , ,

N 1 1 1

- :

m

A 3 3 3
.-

1 1 1 ..

u

- - - a

I I Ic r

-

-

ô
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TABLE C-3
.

i -

SIMMARY OF UNAVAILABM SAMPMS AND MISSED IANER LIMITS'

OF DETECTION DURING THE PERIOD OF.
JULY 1 TO SEPTEMBER 30, 1989

';

EXPLAMATION OF SAMPM UNAVAILABILITY -

I SAMPLE MEDIA ANALYSIS IDCATION DATE OR MISSED LID

1. Milk I-131, r - MKQ-1 July to September .No samples available; cows did not
produce milk for human consumption.-

2. Milk I-131, r - MKE-4 July to September No samples available; goats not-
lactating.

i 3. Air Particulates- I-131 APG-1 07/10/89-07/17/89 Sampler Malfunction. Partial sample
collected resulting in. low sample
volume and missed LLD.

4

4. Drinking / I-131, Gamma DWE-5 08/01/89-08/14/89 Sampler malfunction. -Low sample
voltune (4 liters).Surface Water

,

t

e
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TABLE C-5

SUMMARY.OF UNAVAILABLE TLD MEASUREMENTS
DURING THE PERIOD OF JANUARY 1 TO DECEMBER 31, 1989

\

LOCATION QUARTER EXPLANATION

'

E-15 First TLD Stolen; Replaced-3/13/89.
O

D-2 First TLD Stolen; Missing 'at
Changeout. ;

J-2 Second TLD Stolen; Replaced 5/19/89.

O- D-2 Fourth TLD Stolen; Replaced 11/2/89.

P-1 Fourth TLD Stolen; Replaced 11/27 and |

12/26/89.

O

'

!

O -|

o ,

O

O
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APPENDIX D
SUMMARY OF INTERLABORATORY COMPARISONS
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TABLE D-1

EPA CROSS CHECK RESULTS

EPA PREP DATE EPA EPA AP&L NORM DEV

DATE ISSUED RESULTS MEDIA NUCLIOE RESULTS RESULTS KNOWN

6/10/88- 8/02/88 Water H-3 5565 6136.67 1.78
(pCi/1)

0 06/03/88 08/08/88 Water Cr-51 302 306.67 0.27
(pC1/1) .

Co-60 15 14.33 -0.23
Zn-65' 101 97.33 -0.64
Ru-1N 195 203 0.69 !

Cs *.34 20 18.67 -0.46 |

Cs-137 25 23.33 --0.58- |

O
07/22/88 08/26/88 Water Gross 15 4 -3.81***(1)

(pci/1) Gross 4 7 .1.04

06/24/88 08/27/88- Milk I-131 94 96.33 0.45
(pCi/1)

Cs-137 51 48.67 -0.81 i'

O Potassium 1600. 1656.67 1.23
(mg/1)

08/05/88 10/10/88 Water 1-131- 76 84.33 1.80
(pCi/1)

,

09/23/88 11/28/88 Water Gross 10 8.33 -0.58
O (pCi/1)

08/26/88 11/28/88 Air Filter Gross 8 9 0.35
(pCi/ filter) Gross 29 23.67 -1.85

Cs-137 12 9.67 -0.81

10/07/88 12/12/88 Water Cr-51 251 275.67 1.71
g (pCi/1)

Co-60 25 24.33 -0.23'

Zn-65 151 153 0.23
Ru-106 152 151.67 -0.04
Cs-134 25 24.67 -0.12
Cs-137 15 14.33 -0.13

0
10/18/88 02/06/89 Water

(pCi/1) Gross B 54 42.67 -3.93***(2)
Sample B Cs-134 15 15.67 0.23

Cs-137 15 15.33 0.12
*** Greater than i 3 sigma

NOTE: Footnotes at end of tablo

i
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TABLE D-1 (ctntinu;d)-

EPA CROSS CHECK RESULTS
,

EPA PREP DATE EPA EPA AP&L NORM DEV
O DATE ISSUED RESULTS MEDIA NUCLIDE RESULTS RESULTS KNOWN

11/25/88 1/5/89 Water Gross B 9 3 -2.08
(pCi/1)

!

10/28/88 2/10/89 Milk I-131 91 91 O

(pCi/1) Cs-137 50 45.67 -1.50
O (Potassium) 1600 1630.00 0.65

(mg/1) j

1/20/89 5/1/89 Water Gross 4 8 1,39 .j
(pCi/1) q

,

9 2/24/89 5/1/89 Water H-3 2754 2343.3 -2.00
(pCi/1)

02/17/89 5/12/89 Water I-131 106 107.33 0.21
(pC1/1)

02/10/89 5/12/89 Water Cr-51 235- 252 1.23
i

$ (pCi/1) 00-60 10 10 0
Zn-65 159 161.33 0.25

*Ru-106 178 173.33 -0.45
Cs-134 10 10 0 ,

iCs-137 10 10 0

05/12/89 07/25/89 Water Gross 50- 45.33 -1,62
|

9 (pCi/1) -

04/18/89 07/26/89 Water Gross 57 56.33 -0.23
Sample B
(pCi/1)

Cs-134 20 19.33 -0.23 )

Cs-137 20 19.67 -0.12
9

03/31/89 06/27/89 Air Filter Gross 62 67.67 .1.96
(pC1/ filter) Cs-137 20 16.00 -1.39

04/28/89 08/21/89 Milk Cs-137 50 46. -1.39
(pC1/1)

O Potassium 1600 1600 0
(mg/1)

.9
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b'- TAaLE D-1 i'entinued)

EPA CROSS CHECK RESULTS

EPA PREP DATE EPA EPA AP&L NORM DEVO' DATE ISSUED RESULTS MEDIA NUCLIDE RESULTS RESULTS KNOWN

06/09/89 08/21/89 Water Ba-133 49 57.33 2.89-
(pCi/1) Co-60 31 30.33 -0.23

Zn-65 165 163.33 -0.17
Ru-106 128 122.67 -0.71O Cs-134 39 37 -0.69.

,

Cs-137 20 19.67 -0.12

06/23/89 08/21/89 Water H-3 4503 5123 2.39
(pCi/1)

p 08/04/89 10/25/89 Water I-131 83.00 98.00 3.25 ***( 3 r

08/25/89 11/15/89 Air
Filter Cs-137 10.00 9.00 -0.35

,

'(pCi/ filter) -i

10/06/89 12/1/89 Water Ba-133 59 59.00 0
9 (pCi/1) Co-60 30 '28.69 -0.46-

Zn-65 129- 129.67 0.09
Ru-106 161 159.33 -0.18-
Cs-134 29 29.67 0.23
Cs-137 59 59.00 0

10/20/89 12/5/89 Water H: 3 3496 3423.33 -0.35
.

D (pCi/1) !

i

*** Greater than t 3 sigma {

NOTE: Footnotes at end of table

D
.
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TABLE D-1 (continued)-

EPA CROSS CHECK RESULTSg -

1. As of August 18, 1988, no environmental radiological monitoring program requires
-analysis for gross alpha activity. In the future, gross alpha- activity will not
be reported.

O: 2. Gross beta activity is calculated from a -Cs-137 liquid standard evaporated in
diatomaceous earth.. Sample: B of the EPA sample contains Sr-90, Cs-134, and
Cs-137. Probable cause for the difference in results is the counting-

-

- efficiency, based upon Cs-137 beta energy, was not equivalent to the ' average
efficiency of the other beta emitters in this cross-check sample.

3. An 1-131 spike in 3.5 liters of_ water was prepared and- analyzed using three
9 separate Gemanium detectors. It was- determined that the - efficiency .of 3.5 -

liter geometry for detector No. 2, a 28% Ge(Li) had changed. A new efficiency-
curve was prepared and installed in the ND6600 gamma system for 3.5 liter water
- Detector #2.

9
.
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APPENDIX E |

SYNOPSES OF ANALYTICAL PROCEDURES

O |

s

O^ ,

;

O

!

'O |

|
t

O !

104

W391174.SA !

0

) :. . . . . . -

_



. . . . . . . . . . . . . . .

. . . . . . . .

. . .. .. . . . . .

(1
E-1.0 ANALYSIS OF SAMPLEG FOR GROSS BETA ACTIVITY

,

E-1.1 Air Particulates

Afterfa delay of three or more days, allowing for the radon-222
[) and radon-220 daughter products to decay, the particulate filters

were counted in a gas-flow proportional counter.

E-1.2 Water

A known volume of water, usually'200 milliliters, was reduced by
evaporation,. transferred to a two inch diameter planchet, and

I then evaporated to dryness. . The planchet was.then counted for
*100 minutes in an automatic alpha-beta counter.#

'

E-2.0 ANALYSIS OF WATER. SAMPLES FOR TRITIbM

A known volume of water, 5 milliliters, was added to 15-
milliliters of liquid scintillation solution in a 25 milliliter.g vial. The sample was then counted for 500 minutes in a liquid
scintillation counter.

E-3.0 ANALYSIS OF SAMPLES FOR IODINE-131

E-3.1 Milk and Water
'

Up to four liters of sample were thoroughly mixed with a' stable-
, iodine carrier solution.- The sample was' then eluded through an1 1

anion exchange resin column to remove _ iodine from the sample.c -j

The iodine was stripped from the resin with sodium hypochlorite ,

solution, reduced with hydroxylamine hydrochloride, and then j

extracted into carbon tetrachloride as-free iodine. -It was
p back-extracted as iodide into sodium bisulfite solution'and-

precipitated as palladium iodide. -The precipitate,' palladium
iiodide, was weighed for chemical yield and mounted on a nylon

planchet for beta analysis. The chemical yield was corrected !

by measuring the stable iodide content of the milk or water with |
a specific lon electrode. |

i

b E-3.2 Broad Leaf vegetation

Iodine analysis was performed using gamma spectroscopy. ;The
'

l

time between sample receipt and analysis, the sample size and
count times were. adjusted in order to attain the required lower !

limit of detection. Refer to Section=E-4.2 for a description of !

gamma spectroscopy procedure. ,

|

|
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E-4.0 GAMMA SPECTROSCOPY ANALYSIS

E-4.1'' Milk and Water

A 3.5 liter Marinelli beaker was filled with a representative
'O aliquot of the sample. The sample was counted for a minimum of

420 minutes with a shielded Germanium detector coupled to a
computer based data acquisition system that performed pulse
height analysis.

'E-4.2 Vocetation, Food and Garden Croos, and Fish-

O. As much sample as possible (without arying) of v.getation, food,_

or garden crop sample was loaded into a tared Marinelli* beaker
and weighed. The sample was then counted for a minisuum of 420
minutes with a shielded Ge(Li) detector coupled-to a couputerL
based data acquisition system which performed pulse height
analysis.

O As much as possible (up to the total semple) of the edible-
portion of a fish was loaded into a tared Marinelli- beaker and
weighed. The sasple was then counted for a minimum of 420
minutes with a shielded Ge(L1) detector coupled to a couputer
based data acquisition system which performed pulse height
analysis.

O ,

E-4.3 Soils and Sediment !
!

Soils and sediments were dried at, temperatures-less than 100
degrees Centigrade. . The soil or sediment was loaded into a
tared Marinelli beaker and weighed. The sample was then counted-
for at least four hours with a shielded Ge(Li) detector. coupled

O to a computer based data acquisition system which performed
pulse height analysis.

i
'

E-4.4 Charcoal Cartridaes (Air Iodine) ;

A screening count of charcoal cartridges was performed with - |

several cartridges stacked in a Marinelli beaker. One cartridge
O was positioned on the f ace of a. Germanium detector and up to .six ;1

cartridges were placed on'the side of the Germanium detector.
'

If no iodine-131 was detected, the detection'11mit for the batch
of cartridges counted together was determined using the smallest

If-sample volume of the individual cartridges within the batch.
|iodine-131 was observed in the screening count of a set of '

cartridges, ** h cartridge was th*n c unted separately on
0 the face of the detector,

i
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O
.E-4.5 Air Particulatos

.

The weekly air particulate filters for a quarter were composited '
from each !iold station by stacking the filters on top of each
other. The conposites were counted for a minimum of four hours
with a shielded Ge(L1) detector coupled to a computer based datag acqu hition system which performed pulse height analysis.

E-4.6. Computer Software

A computer software program defined peaks by certain changes in
the slope of the spectrum. The program also compared the energy

9 of each peak with library of peaks for isotope identification and
then perforined the radioactivity calculation using tho'
appropriate fractional gassna rey abundance, half life, detector
efficiency, and not counts in the peak region.

E-5.0 ENVIRONMENTAL DOSIMETRY

9 Thermoluminescent Dosimeters (TLDs) manuf actured by Panasonic (model
UD-814AQ) were unsd for environmental dosimetry. The Panasonic TLDs
contain one lithium borate and three calcium sulfate phosphor elements;
however, only the calcium sulfate phosphor elements were_used. Two
annealed dosimeters were placed inside a plastic bag |and mounted in an-
aluminum frame for placement in the fis1d.. The dosimeters were ,

exchanged and analyzed each quarter using an automatic TLD reader j
O. manufactured by Panasonic (Model UD-710)..

,!

!

!
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APPENDIX F
STATISTICAL ANALYSES
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-F l.0 CALCULATION OF MEAN AND STANDARD DEVIATIONi

The mean and standard deviation for different groups of analyses were
calculated using the following equations:

.D ' (F-1) X= Xi{ ,

n,.,

0.5
(") (*)")* i" -

O (F-2) S= i=1 ,
,-

f~ } }

where:

12 = m.an of sample population,O. = standard deviation of sangle population,s
= number of sasples in sangle population, andn

xi = value-of the l'th sample.
1F-2.0 COMPARING TWO SAMPLE POPULATION MEANS
!

O The means of two sample Populations can be compared for a statistical
difference using the standard "t" test. The use of the test requires !

the assumption that the data within the populations are normally-
distributed and that the true standard deviations of the mean are= equal

ifor both populations. The standard "t" test tests the hypothesis that
the true means of both populations are equal. The "t" value can be. t

calculated from the equation below (obtained from the CRC Standard |

O xathematical Tables, 2sth Edition (1981)):

- !

(2 -'Y)
cr.33 e, .

(n. - lis." I1 1h i(n. - lis." +
+

i

0 ( xoy-= j (o yjo x

i
where: j

!t = calculated "t" value,

* " ***n f first data set,~

O Y = mean of second data set,
n = number of variables in first data set,
s, = standard deviation of first data set,

= number of variables in second data set, andny

s = standard deviation of second data set.y

,

!

O
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If the data from both sample populations are treated as correlated-
pairs, the difference between individual measurements-can be examined.

using the statistical "t" test. In this case, if the true means and

t'"* ***"d*'d **'i*ti "" ' ' ** **"P e Populations are equal', thel

O difference between the correlated data points should be normally
distributed about a mean of zero. The "t" value can be calculated from
the following equation (obtained from the CRC Standard Mathematical
Tables, 26th Edition (1981)):

d (n) *'"g..> s-
s.QL .

where:

Il = the' average of the difference between the correlated data
points from the two sangle populations:

O N

d = E (xi yz)/N
'

i=1

xi = the l'th data point from population x,
yi = the i'th data point from population y,
N = the nuswer of correlated pairs cf data points,

= degrees of freedom, for equation r-4, n=N-1, andO n
s. = the standardLdeviation of the difference between the

correlated data points.-

The calculated "t" value in both cases is used to test the hypothesis
that the true mean of the first population (g.) is equal to the true

f ** *** "# P '"i'** " % ) ***""i"' * ** ** """* ***"d***"**"
O deviations of both populations are equal (jt 'ajA,). The calculated "t"

-

value is compared to a tabular "t" value such.that:

a. if t>ta,n then reject the hypothesis when g g ,

b. if t<-t.,n then reject the hypothesis when g gy,.
O c. if ttl > t.va , n then reject the hypothesis whenpn=g ,

where t.y,,o and tu,o are the tabular "t" values, with a preselected
error (5 percent in this case), confidence level (1-x).or (1-w/2), and
degrees of freedom n-(n=n +ny-2 for Equation F-3 and n=H-1 for F-4,
respectively). Tabular values of the "t" were obtained from the CRC
Standard Mathematical Tables, 26th Edition (1981).Q

O
110

W391174.SA
1

O
.

1- 9'- |- p



_ - - _ - _ _ _ .

.
.

O

F-3.0 TLD MEASUREMENTS

The TLD measurements made during 1989 were grouped into categories
based on distance from the plant. The means and standard deviations
obtained for each category are given in Table F-1. The mean dose from

O the stations located more than five miles away from the plant were
compared to the mean dose from stations located within two miles from
the plant and to the mean dose from stations located between two and
five miles from the plant using the standard "t" test. The "t" values
were calculated using Equation F-3 and are given in Table F-1.
Comparing the calculated and tabular "t" values show that the mean dose
for stations within two miles from the plant is statistically lower

O than the mean dose f rom stations located greater than five miles f rom
the plant. The mean dose for stations located between two and five
miles from the plant is statistically the same as the mean dose for
stations located more than five miles from the plant.

F-4.0 GROSS BETA ACTIVITY ON AIR PARTICULATE FILTERS

O The means and standard deviations for airborne gross beta results
obtained during 1989 from the control and indicator stations are given ,

in Table F-2. The mean from each indicator station was compared to the |

mean from the control station using the standard "t" test to determine
if there was a statistical difference. The calculated (using Equation

F-3) and tabular "t" values for each indicator / control station
g comparison are given in Table F-2. Comparing the calculated and

R tabular values indicate that there is no statistical difference between
the means from indicator locations APC-1, APG-1, and APP-1 and the mean
from the control location. The mean from APQ-1 is statistically

smaller than the control value.

F-5.0 GROSS BETA ACTIVITY IN MONTHLY DRINKING WATER COMPOSITES
ie

The mean and standard deviations for gross beta activity detected in
the monthly drinking water composites obtained during 1989 from the 1

control and indicator stations are given in Table F-3. The mean from )
each indicator station was compared to the mean from the control i

station using the standard "t" test to determine if there was a
statistical difference. The calculated (using Equation F-3) and

9 tabular "t" values for each indicator / control station comparison are

given in Table F-3. Comparing the calculated and tabular values
indicate that there is no statistical difference between indicator
stations DWG-2 and DWE-5 and control station DWP-7 means.

9
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TABLE F-3

STATISTICAL COMPARISON OF GROSS BETA ACTIVITY
IN NON1HLY DRINKING MATER CDNPOSITES FOR 1989

STATION

,

DWG-2 DNE-5 dup-7

Mean 5.7 4.6 4.6

(pCi/1)

Standard Deviation 1.9 1.2 1.5

(PCi/1)
j

Number in Sample 11 11 9

Calculated "t* Value -1.350 0.0157 NA

Comparing Control Station
*

(dup-7) to Irri. cat tr Station .

Tabular "t" value at 2.101 2.101 NA
i

95% Confidence
(to.o u..)

:
NOTE: NA means Not Applicable
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