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Using the sampling device described above, airborne panticulate
samples were obtained on a filter and collected weekly by
Waterford 3 personnel for shipment to the contract laboratory for
gross beta analysis. Tne fiters were composited quanterly by the
contract laboratory for isotopic analysis by gamma spectroscopy.

Airborne iodine sampling was uone in conjunction with air
particulate sampling using a charcoal cartridge to collect iodine.
The cartridges were collected weekly by Waterford 3 personnel
and sent to the contract iabc-atory for iodine-131 analysis by

gamma spectroscopy.

Waterborne Exposure Pathway Samples

Because the plant discharges into the Mississippi River, the major
source of drinking water in the vicinity of Waterford 3. water
samples taken from th« Mississippi River were designated as both
drinking and surface water samples.

Composite drinking/surface water samples were obtained biweekly
from the Mississippi River using automatic composite samplers
placed at one upstream (DWP-7 /SWP-7) and two downstream
(DWG-2/8WG 2, DWE-5/SWE-5) locations. Hydrochloric acid was
added to each sample prior to shipment. e contract laboratory
analyzed the biweekly samples for iodine-131, composited them
monthly for gross beta and gamma spectroscopy, and composited
them quarterly for tritium analysis.

Due to the high water table resulting from shaliow aquifers in the
vicinity of the site, drainage canal sampling represents
groundwater discharge. Groundwater was obtained Quarterly Ly
grab sampling from one sampling location (GWK-1). Again,
hydrochioric acid was added to the sample prior to shipment to
the contract laboratory for tritium and gamma spectroscopy
analyses.
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Shoreline sadiment samples were obtained semi-annually from a
sampling station at each plant discharge noint. Station SHWE-3 is
located downgtream on *he shoreline of the Mississippi River;
station SHWK-1 is on the shoreline of the 40-Arpent canal. The
samples were shipped without further processing.

Ingestion Exposure Pathway Samples

Milk samples were collected semi-monthly from one indicator
location (MKQ-5) and one control location (MKQ-45). Sampling of
the control station was performed by Louisiana Radiation
Protection Division personnel. Although one additional indicator
location was identified (MKE-4), no samples were available from
this location during 1991 (see Section 3.6). Formaldehyde was
added as a preservative to all samples prior to shipment. lodine-
131 and gamma spectroscopy analyses were performed.

Fish samples were collected bi-annually from the Mississippi River
upstream (FH-1) and downstream (FH-2) from the plant. A
contractor performed the sampling by netting. Subsequently, the
fish were segregated by species and location prior to delivery to
Waterford 3. The samples were shipped frozen for analysis by
gamma spectroscopy

The Waterford 3 ODCM, Section 5.8.1, requires broad leaf
vegetation to be sampled from 3 locaticns within 5 miles of the
plant in the event milk samples are unavailable. Since milk
samples were collected from only one sampling location within five
miles of Waterford 3, broad leaf vegetation was sampled monthly
at two indicator locations (BLQ-1 and BLB-1) and one control
locatior: (BLK-15). The samples were shipped without further
processing.

Food product sampling was not required because rio areas
surrounding the plant were irrigated with water in which plant
wastes are discharged. However, food products grown within the
site boundary were collected to demonstrate the absence of
radionuclide accumulation.

6



These food product samples (sugarcane and soybeans) were
collected at the time of haivest from three locations (FPP-1, FPG-1,
and FPQ-1) by normal harvesting techniques and shipped without
further processing. lodine-131 and gamma spectroscopy analyses
were performed.

24 Analytical Procedures

2.8

4 briaf synopsis of the analytical procedures used by AP&L and Waterford
s are given in Appendix D to provide an overview of the program.

The minimum sensitivities for the analytical procedures are reflected by the
Lower Limits of Detection (LLD) values presented in Table 2.3 from Table
5.8-3 of Waterford 3 ODCM. The LLD's are @ priori estimates based on
assumed sampie volumes, counting times, deiector efficiencies, etc.
Analyses that could not achieve these lower limits of detection are
discussed in Section 3.6.

Laboratory Quality Assurance

During 1991, AP&L performed between 5% and 10% of all analyses fcr
quality assurance purposes. Spiked and blank samples were prepared in-
house. In addition, AP&L participated in the EPA Radiological
Interiaboratory Comparison (cross-check) Program.

This qualiity assurance program satisfies the requirements of the Waterford
3 ODCM, Section 5.8.2, for participation in an interlaboratory cornparisor,
program. The program involved analyses on various sample media
typically found in the REMP. As a result of participation in the program, an
objective measure of analytical precision and accuracy was obtained. In
the event that results obtained by AP&L were not within control limits (]
standard deviations), an investigation was conducted to determine the
cause, and corrective action was taken to prevent a recurrence. Appendix
C lists the 1991 results of AP&L's participation in the cross-check

program.
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TABLE 2.2

(CONTINUED)

LOCATION
NUMBER

LOCATION
DESCRIPTION

MILES FROM
PLANT

SECTOR
DIRECTION

M1

N-1

P-1

Q-1

R-1

(Westbank) Located on south gate
into the Waterford 1 and 2 SES

fuel oil storage tank enclosure.
Access Is either thru LP&L Gate 8,
Cate 8 off of LA 3127, the shell
accocss road from LA 18 between
Waterford 3 SES, or thru the
Waterford 1 and 2 SES access roag.

(Westbank) Locrted behind the "No
Trespassing" sign off of Siior
Street, in Killona, just south of

the entrance to Killona Elementary
School.

(Wes*bank) Located off Short Street,
in Killona. TLD is on fence at
air sample station APP-1,

(Westbank) Located on fence
enclosing air sample station
approximately 0.5 miies west of
Waterford 1 and 2 on River Road
(LA 18)

(Westbank) Located on fence
enclosure for Waterford 1 and 2
Cooling Water Intake Structure.
Access is from River Road (LA 18)
opposite Waterford 1 and 2.

TLD's are on the southwest corner
of fence.

12

0.7

09

08

08

0.5

WEW

WNW

NW

NNW



TABLE 2.2

(CONTINUED)

LOZATION LOCATION MILES FROM JECTOR
NUMBER DESCRIPTION PLANT DIRECTION

A-5 (Eastbank) Located on wtility 45 N
pole just east of the Shady Nook
Trailer Park on 'twy 61 in LaPlace.
TLD's are on second utility pole
east of trailer park on north side
of Hwy 61 (eastern end of LaPlace),

B-4 (Eastbank) Located on utility pole 38 NNE
Just east of shell access road to
South Central Beil transmission
tower on gouth side of Hwy 61.
Transmission tower is Just east of
Weigh Station at St. John/St. Charles
Parish line. TLD's are on tha first
wHiity pole east of access road.

D-5 (Eastbank) Located on fence gate 42 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 biack
and yellow gate). TLD's are on
fence gate 0.1 miles north on
shell access road from Hwy 61.

LS5 (Eastbank) Located on the Norco 42 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
loca ad on sixth fence post south
of the north substation Qate,

13
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TABLE 2.2
(CONTIHUED)

LOCATION LOCATION MILES FROM SECTOR
NUMBER DESCRIPTION PLANT DIRECTION
F-4 (Westbank) Located on utility pole 35 ESE

behind blonde brick house on

Aquarius 8*. 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
of Aquarius St. Ieading south.

G-4 (Westbank) Located on railroad sign 3.2 SE
northwest side of LA 3160/railroad
track intersection. Access from
either LA 3127 or River Road (LA 18)
onto LA 3160.

H& (Westbank) Located on « road sign 57 SSE
on the northwest side of the second
canal bridge east of LA 3160 along
LA 3127.

P-6 (Westbank) Located on utility pole 55 WNW
at sy thwest corner of LA 640/
railroad track intersection.
Utility pole is just west of LA 640
and east of racio trarismission tower.

Q-5 (Westbank) | ocated on fence post 50 NW
surrounding (green) river marker
on levee just east of Edgard.
Fence post i¢ located along River
Road (LA 18) across from the

Webre's house.
14



TABLE 2.2

(CONTINUED)
LOCATION LOCATION MILES FROM SECTOR
NUMBER DESCRIPTION PLANT DIRECTION
R-6 (Eastbank) Located on fence 53 NNW

enciosing LF&L Laydown Yard on
LA 7223 in LaPlace. Access from
fvary 61 onto Eim St. (LA 3223),
take Eim 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
gate to Destrehan Substation
Access from River Road (LA 48),
approxima‘ely 0.3 miles east of
Lulirg-Destrehan Ferry, onto
Destrehan Road (west of Bunge
Corp. Grain Elevator), and
proceed to substation gate.

G-9 (Westbank) Located on back fence 8.1 SE
of LP&L District Office in Luling.
Access via Elington St. from
either River Road (LA 18); or
Second or Third St. from Paul
Mallard Rd. (LA 52) to Ellington
St.

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

enciosure, near a light pole.
15




TABLE 2.2

(CONTINUED)

M § r ohi ) W e S— o

LOCATION
NUMBER

LOCATION
DESCRIPTION

J-15

E-30*

APP.1

APQ-1

APG-1

(Westbank) Located on fence
enclosure surrounding LP&L
switchyard at LA 631/Hwy 80
intersection in Des Allemands.
TLD's are on the northwest
corner of fence. Access from
LA 631 via shell road.

(Westbank) Located on fence at

LP&L General Office on Delaronde

St. in Algiers. TLD's are on

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

(Westbank) Located in soybean
field at northwest corner of
Short St. in Kiliona.

(Westbank) Located at northwest
corner of soybean field on east
side of Killona. Access from
River Road (LA 18) approximately
0.6 miles east of LA 18/3141
intersection.

(Westbank) Located at the north

side of the Secondary
Meteorological Tower,

16

SECTOR
DIRECTION

MILES FIROM
FLANT

08 WNW

08 NW

0.5 SE



TABLE 2.2

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

17

(CONTINUED)
LOCATION LOCATION MILES FROM SECTOR
NUMBER DESCRIPTION PLANT DIRECTION
APC-1 (Eastbank) Located inside the 08 NE
Little Gypsy Cooling Water Intake
Structure fence enclosure.
APE-30* (Westbank) Located on the roof of 270 E
the LP&L General Office building
on Delaronde St. in Algiers.
WATERBORNE
DWG-2 (Westbank) Located at the Union 20 SE
SWG-2 Carbide drinking water canal,
Access from LA 3142 through
Gate 28.
DWE-5 (Eastbank) Located at the 45 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 NNW
SWp.7+ John Parish Waterworks off
of LA 18 in Edgard.
SHWE-3 (Westbank) Located at the Foot 30 E
Ferry Landing off of LA 18 in
Taft,
SHWK-1 (Westbank) Located at the 40 Arpent 05 SSW
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TABLE 2.2

(CONTINUED)
LOCATION LOCATION MILES FROM SECTOR
NUMBER DESCRIPTION PLANT DIRECTION
GWK-1 (Westbank) Located at 40 Arpent 0¢ S6wW

Canal south of the plant. Access
from LA 3127 through LP&L Gate 8.
The canal is northwest of the

shell access road/railroad track
intersection.

MKE -4 (Westbank) Located 0.8 miles west 40 E
of the Time Saver in Hahnville
off of River Road.

MKQ-1 (Westbank) 1.0 miles west of 10 NW
Waterford 3 SES at the corner !
River Road and Post Street in
Killona.

MKQ-5 (Westbank) Located at the Webre's 49 NW
house, just across LA 18 from river
marker, at the eastern end of Edgard.

MKQ-45* (Eastbank) Located off of 1-12 in 42 NW
Denham Springs, take LA 3002 south
tc LA 1034, ther right tu LA 1032,
then left. Farm is 1 nile on the
right,

8

e
44444444



TABLE 2.2

(CONTINUED)

————

LOCATICN LOCATION MILES FROM SECTOR
NUMBER DESCRIPTION PLANT DIRECTION
EISH

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

FH-2 Downstream of the plant intake NA** NA**
structure.

BROAD LEAF

BLQ-1 (Westbank) Located between LA 18 08 NW
and soybean field on eastern edge
of Killora, near air sample station
APQ-1.

BLB-1 (Eastbank) Located at wooded area 08 NNE
at the southwestern corner of the
LP&L Little Gypsy plant along
River Road.

BLK-15* (Westbank\ Located 3.5 miles SSW 15 SSW
of Des Allemands on Hwy. 80,

FPP-1 (Westbank) Loceted in sugarcane 08 WNW
field on eastern edge of Killona,
between air sample station APP-1
and APQ-1.

FPG-1 (Westbank) Located in a sugarcane 0.4 SE

field adjacent to the piant near
the meteorological towers.

19
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TABLE 2.2

(CONTINUED)

* DENOTES CONTROL LOCATION

~ ** NA - NOT APPLICABIE

hw

Food products are not required since no areas surrounding the plant are irrigated
with water into which plant wastes are discharged Food products grown within the
| site boundary were collected howaver, in order to demonstrate the absence of

| man-made radionuclides.
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TABLE 22
mmwmmmmummm

LOWER LIMIT OF DETECTION (LLD) *

WATER AIRBORNE PARTICULATE FISH MILK FOOD PRODUCTS™  SEDIMENT
ANALYSIS ®Cin OR GAS (pCi/m") (pCi/kg-wat) pCi/n (pCi/kg-wet) PCijkg Iry)
gross beta El 0.01
H3 2000
Mn 54 15 130
Fe-50 30 26C
Co-58, 60 15 150
Zn65 30 260
Zr-Nb-95 15
1131 1 007 1 60
Cs-134 15 005 130 15 60 150
Cs-137 18 006 150 8 80 180
Ba-La-140 15 15

a FrodejeSB—de3S€50ﬂﬂeDonmm

b. App“wntobrmdbdw.

21
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322 Airborne lodine

All of the 264 airborne iodine-131 results were below the calculated
lower limit of detection (LLD). The sample LLD vanability (0.011 to
0.040 pCi/cubic meter Table B-2) was due primarily to the
difference in air sample volumes.

323 Gamma Isotopic Analysis

Gamma spectroscopy results of the twenty air sample quarterly
composites indicate that no man-made radionuclides were detected
above their respective lower limits of detection

33 Waterborne Exposure Pathway

331

Drinking/Surtace Water

As mentioned previously, drinking water samples also serve as
surface water samples for Waterford 3. Therefore, monthly and
guarterly gamma spectral analyses of drinking water and quarterly
tritium analyses also satisty the surface water sampling
rsquirement.

Seventy-eight composite drinking/surface water samples were
analyzed by a radiochemicul procedure for iodine-131 (Table B-4).
Results from these analyses indicate that no activity was detected
above the calculated LLD for iodine-131.

Gross beta activity was detected in thirty-five of the forty-two
composites with a range of 1.1 (DWP-7, 11/5-12/3) to 8.5 (DWG-2,
7/28-8/26) pCi/l and an average activity of 3.8 pCi/l. The average
activity for the control location, DWP-7, was 3.9 pCi/l compared to
the averages of 4.2 and 3.3 pCi/| for indicator stations DWG-2 and
DWE-5 respectively.

The gross beta activity results obtained during 1991 are consistent
with those from the pre-operational program and the previous five
years of operation (Figure 3.3). Specifically, the pre-operational
survey indicates that in periods not significantly influenced by
nuclear weapons testing the gross beta activity ranged between 3
and 14 pCi/l with an average of 7.0 pCi/l, Similarly, the range
indicated during the previous five years of operation was from 2 to
60 pCi/l with ar average activity of 6.1 pCi/l.

Tritium analysis of dri~king/surface water samples indicate that
eleven of the twelve ineusurements were be'ow the respective LLD
Tritium was detected in the first quarter of 1991 at a concentration
of 260 pCi/I (DWE-5, an indicator station).

26
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333

Tritium is man-made and cosmogenically produced and levels
detected during 1991 are consistent with the pre-operational
program and the previous five years of operation. Specif:cally, the
pre-operational survey indicates that tritium activity ranged between
60 and 220 pCi/l with an average of 138 pCi/l. Similarly, the range
indicated during the previous five years of operation was from 170
to 545 pCi/i with an average activity of 265 pCi/l,

Groundwater

Four groundwater samples were collected from one sampiing
location, GWK-1, and analyzed for tritium and gamma emitters,
Garnma emitters were not detected: however, tritium was detected
in two of the four samples at concentrations of 200 and 340 pCi/I.

Tritium is man-made and cosmogenically produced and levels
detected during 1991 are consistent with the pre-operational
program and the previous five years of operation. Specifically, the
pre-operational survey indicates that tritium activity ranged between
50 and 180 pCi/! with an average activity of 121 pCi/l. Similarly,
tr.a range indicated during the previous five years of operation was
from 249 to 650 pCi/I with an average activity of 336 pCi/l.
Although the concentrations detected in 1991 are slightly higher
than the pre-operational data, they are within the same range as
those reported during the previous five years and well below the
gponmg levels and LLD (2000 pCi/l) required by the Waterford 3
DCM.

Shoreline Sediment
Four shoreline soil samples were collected from the fellowing
sampling locations: two samples from tne Mississippi River

shoreline downriver of the plant (SHWE-3) and two samples from
the shoreline of a drainage canal (SHWK-1)

Naturally occurring radionuc'ides including potassium-40, adium-
226, and actinium-228 were detected in al of the samples.
Cesium-137, a man-made nuclide was detected in samples from
station SHWK-1 ana SHWE at concentrations of 49 and 32
pCi/kg(dry) respectively. No other man-made radionuciides were
detected in any of the samples.

The cesium-137 results obtained during 1981 are consistent with
those from the pre-operational program and the previous five years
of operation. Specifically, the pre-cperational survey indicates that
cesium-137 was detected in 13 of 18 soil samples at concentrations
ranging between 30 and 890 PCi/kg(ary) with an average
concentration of 138 pCi/kg(dry). Similarly, the range indicated

27
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during the previous five years of operation was from 21 to 142
pCi/kg (dry) with an average activity oi 51 pCi/kg (dry)
respectively. Further, studies in Louisiana indicate that cesium-137
is commonly found in soils and sediments &as a result of
atmospheriz weapon testing. Because the cesium-137 levels are
consistent with pre-operational values a/id cesium-137 has been
shown 10 be present in most Louisiana soils, these cesium-137
levels are more than likely attribiutable 1o weapon testing fallout.

34 Ingestion Exposure Pathway

341

342

343

344

Milk

Forty-eight milk sarnples were collected from two sampling
locations and analyzed by gamma spectroscopy. Naturally
oceurring potassium-40 was detected in all samples and cesium-
137 was detocted in two samples (MKE-45 9/3 and 11/18) at lsvels
of 3 and 4 pCi/l respectively from the control location. The
samples were also analyzed by a radiochemical procedure for
iodine-131. Results from these analyses indicate that no activity
was detected above the calculated LLD for indine-131.

Tre cesium-. 37 results obtained during 1991 are consistent with
those from the pre-operational survey and the rrevious five years
of operation. Specifically, the pre-operational survey indicates that
cesium-137 activity ranged between 3 and 7 pCi/! with an average
activity of 48 oCi/l. Cesium-137 was detected in 1986 at 4 pCi/l.

Eish

Twenty fish samples, ten upstream and ten downstream of the
plant were collected and the edible portions analyzed by gamma
gpectroscopy. Only naturally occurring potassium-40 was detected
above the lower limits of detection in any samples.

Broad Leaf Vegetation

Thirty-six broad leal vegetation samples were collected and
analyzed by gamma spectroscopy and a radiochemical procedure
for iodine-131. Naturally occurring radionuclides were detected in
al' of the samples, however, no man-made radionuclides were
detected above their lower limits of detection.

Food Prociucts
Three food products samples were collected and analyzed by a

radiochemical procedure for iodine-131. Results indicated iodine-
131 concentrations to be below the lower limit of detection.

B



Further, the samples were analyzed by gamma spectroscopy.
Naturally occuinng potassium-40 was the only radionuclide detocted
in all the sanples. All man-mee garnma emitters were below their
raspactive lower limits of detestion.

3.5 Statistical Analyses

351

v.5.2

Calculation of the Mean and Standard Deviation

The mean and standard deviation for different groups of analyses are
calculated using the following equations:

- 4

(F-1) ReJ =
8

4 0b

Xt () (x)
2 i {_': ;= () (X)
(n-1)

where:

mear. of sample population,

standard deviation of sample popuiation,
number of samples in sample population, and
; = value of the i'th sample.

Comparing Two Sample Population Means

The means Jf two sample populations are compared for statistical
difference ising the standard ‘t* test. The use of the test requires
the assum, on that the data within the populations are normally
distributed and that the true standard deviations of the mean are
equal for both populations. The standard *t* test tests the hypothesis
that the frue means of both populations are equal. The ‘" value can
be calculated from the equation below (obtained from the
i , 26th Edition (1981)):

l = (X‘-h
P ¢\08
(F-3) (n-1)sf (n,-m,] (1 1]“

—— A a—
A+ N, -2 n, n

y

x 3 o xi

where:

t = calculated "t" value,

X = mean of first data set,
y = mean of second data set,

29
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N, = number of variables in first data set,

$ , = standard deviation of first data set.

Ny = number of variables in second data set, and
$ , = standard deviation of second data set

If the data from both sample populations are treated as correlated
pairs, the difference between individual measurements can be
examined using the statistical " test In this case, if the true
means and true standard deviations for the sample populations
are squal, the difference between the correlated data points

should be normally distributed about a mean of zero. The 1 value
can be calculated from the following equation (obtained from the
CRC Standard Matnemaiical Tables, 26t Edition (1981)):

(F") ' = M
8,
where

d = the average of the difference between the correlaied data
paints from the two sample populations

- (xl B yz)
d = o
e

X, = the i'th data point from pogulation x,

y . = the i'th data point from population y

N = the number of correlated pairs of data points,

n = degrees of freedom, for equation F-4 n=N-1, and

§ 4= Ine standard deviation of the difference between the
correlated data points.

The calculated t* value in both cases is used 10 test the
hypothesis thai the true mean of the first population (u J 18 equal
to the true mean of the second population (g ;) assuming that the
true standard deviations of both populations are equal (b,=u)
The calculated ‘t* value is compared to a tabular "t value such
that:

a itt >t «, then reject the hypothesis when u > Moy

b ift <« i%en reject the hypothesis when u | < By

C ft>1t «x 2 then reject the hypothesis when Be™

wheret =, andt «, are the tabular " values, with a preselected
error (5 percent in this case), confidence level (1 - x)or (1. =/2),
and degrees of freedom n (n=n +n ,2 for Equation F-3 and
n=N-1for F-4, respectively) Tabular values of the 4" were
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obtained from the CRC Standard Mathematical Tables, 26th Edtion

(1881).
TLD Measurements

TLD stations were categorized by distance into three groups: 0-2
miles, 2-5 miles, and >5 miles from the plant. A statistical analysis
using the standard “t* test (described above) was performed
companng the acerage exposure rates from 0-2 miles and 2-5 miles
10 the average exposure rate at >5 miles. In shon, the results of
the analyses show the average expos: re rate at 0-2 miles to be
statistically lower than at > 5 miles and the average exposure rate
at 2-5 miles to be statistically the same as at >5 miles. Table 3.2
Jummarizes the results of this analysis.

Gross Beta Activity on Air Particulate Filters

Additionally, the standard "t test was used to compare average
Qross beta activity from each indicator station to the average gross
beta activity at the control station. The results from this test show
average activity detected at all indicator locations to be statistically
the same as the activity detected at the control location. Table 3.3
summarizes the resuh of this analysis.

Gross Beta Activity in Monthly Drinking Water Compuosites

Finally, the standard *t* test was used to compare average gross
Deta activity from the two indicator stations 10 the average gross
beta activity from the control station. The results from this test
show average activity detected at both indicator locations 1o be
statistically the same as the average activity detected at the control
location. Table 3.4 summarizes the result of this analysis.

3.6 Deviations from the REMP

36.1

Unavailable Samples

Deviations from the REMP associated with missing TLDs resulted
from theft of the dosimeters and were beyond the control of
Waterford 3. Three TLDs were discovered missing from locations
A-2, D-5, and R-6 during dosimeter change-out at the end of the
third quarter. Consequently, the missing TLDs were replaced and
the deviation noted.

Milk samples were not available during 1991 from the animal
owners at station MKQ-1 since the cows are not currently
producing milk for human consumption. With the absence of milk
samples at these stations, broad leaf vegetation sampling was
performed.
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Mechanical malfunction of a sample pump resulted in low sample
volume for one air sample. Although the sample volume was
sufficient to complete analysis, the requirement for continuous
sampling was not met for this sample period. A routine sampler
maintenance schedule is Currently in effect to reduce instances of
malfunction.

Additionally, three water samples failed to meet requirements for
sample continuity. Tubing problems were responsibie for two of
the failures, while the third was a resuft of a power failure at the
sample site. As a result, the routine maintenance schedule will be
modified to address sampler tubing problems. Sample volumes in
all instances were sufficient ‘o compiste analysis.

A list of deviations and associated explanations is provided in Table
3.5

362 ' r Limi j

All lower limit of detection requirements were met for 1991,

3.7  Annual Land Use Census

In compliance with Waterford 3 ODCM, the annual land use census was
conducted on October 1 and 2, 1991. The nearest residence, garden, and
milking animal in each sector within a five mile radius of the plant were
located by visual inspection and verbal inquiry.

Although residence and garden locations remained unchanged from the

1890 census, three new miik goat locations were identified. Upon inquiry,

it was discovered that the animals are not currently producing mik for

i acéonsumption. The results of the 1991 census are summarized in
a 8.
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TABLE 31

1991 DIRECT RADIATION DATA
ORGANIZED BY COMPASS DIRECTION
AND DISTANCE FROM WATERFORD 3 SES

BY. COMPASS DIRECTION
SECTOR COMFASS AVERAGE STANDARD NUMBER
DIRECTION DOSE RATE DEVIATION IN
(mrem/std qtr) (mrem/std qtr) GROUP
h N 14 1.2 7
B NNE 13 08 8
C NE B 0e a
D ENE 1 1.7 4
E(a) E 12 1.7 12
F ESE 13 12 12
G SE 14 24 12
H SSE 13 08 8
J 8 13 1.0 8
K SSw " 08 4
L Sw 12 08 4
M waw 12 08 4
N w 13 or q
P WNW 12 24 B
Q NW 14 1.0 8
R NNW 12 18 7
CONTROL E 12 1.7 4
BY DISTANCE FROM PLANT
DISTANCE AVERAG STANDARD NUMBER
FROM PLANT DOSE RATE DEVIATION IN
(MILES) fraenm /etd v (mrem/std qgtr) GROUP
0-2 12 20 63
2-5 13 18 27
fia) 13 1.7 27
CONTROL 12 17 4

a Does not include control staticn da




from the Plant Miles from the Plant S miles from the Plant
Mezn 11.95(12) 13.22(13) 13.15(13)
(mrem/std. qtr.)
Standard Dewviation 166 1.29 1. 74
(mrem/std. qtr.)
Number in Sample 63 27 27
Caiculated "t" Value to 279 .23 NA
- ‘ with Stati
Located more than 5 miles
from the Plant
Tabular "t" Vaiye at 1.990(a) 2.008(a) NA
95% Confidence
‘tr 'A,a)
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TABLE 33

ON AIR PARTICULATE FILTERS FOR 1991

SAMPLE STATION APC-1 APG-1 APP-1 APQ-1 APE-30
Mean 190 180 18.1 7 181

(10°pCi/m")

Standard Deviation 7.02 6.71 707 549 6.70
(10'pCi/m")

Number in Sampile 52 52 52 52 52

Calcutated “t* Value 0.70 0.06 304 08s% NA

Companng Contros Station

(AFE-30) to Indicator Station

Tabutar t* Value at 1.986 1.986 1986 1.986 NA

95% Confidence

(Goes)

NOTE: NA means Not Appiicabie



TABLE 34

STAWCWAESQC(FMETAW
NWYMWATERWTESFCHW

SAMPLE STATION DWG-2 Dw<.5 DwP-7
Mean 42 33 39
(pCi/T)

Standard Dewviation 25 20 23

(PCi/1)

Nurrber in Sample ] 7 9
Calculated t" Vaiue 032 049 NA
Comparing Control Station

(DWP-7) to Indicator Station

Tabuiar "t" Value at 2120 2.145 NA

95% Confidence

(tauu.n)

NOTE: NA means Not Agplicable



TABLE 35
SUMMARY OF 1981 REMP DEVIATIONS

|
:
SAMPLE TYPE ANALYSIS LOCATION DATE EXPLANATION OF DEVIATION E
1. Miik 131, Gamma MKQ-1 01/01/91-12/31/92 No samples available. cows did not 1
Supply milk for human consumpticn. |
2. Water -131 DwWP-7 01/14/91.01/28/91 First week sample not obtained due I
m - ‘.
|
3. Water 1131 DWG-2 01/14/91:01/28/91 Second week sampie not obtained :
due to faulty tubing connection.
4 Ar 1-131, Gross Beta APQ-1 01/14/9101/21/91 Hmnmimmmoperw\gme
to mechanical failure. |
5 Water -131 DWG-2 03/25/91-04/08/91 First week sample not obtaned due to
tubing cbstruction. |
6. Direct Radiation NA A-2 Thurd Quarter TLD Mssing |
7. Direct Radiation  NA DS Third Quarter TLD Missing |
8. Drirect Radiation NA R& Therd Quarter TLD Missing

NOTE. NA means Not Appiicable
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TABLE 36
1991 ANNUAL LAND USE CENSUS RESULTS

SECTOR  DIRECTION DISTANCE FROM PLANT

A N

8 NNE 13 13

C NE 13 » . 09 09

8] ENE : . 10° 09 08

E E 23 . . 22 22 03
F ESE 23 . 22 an 03
G SE 24 . . 23 40 03
H SSE 03
J $ 07
K SSW 08
L Sw (]
M WEW 10 . ' 16 . 07
N w 1. 10 07
P WNW 08 . . 09 09 06
e Nw 09 a9 a9 09 09 06
R NNW 23 . . 30 30 26

None found in sector within five mile radiis of the plari
& Samples are being taken at 4.9 miles (MKE-5) for the Waterford 3 REMP.

b Cows at Locatic: 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 for the avallability

of samples.

¢ Goats located in Sectors A, D, and Q are currently not producing mitk for human  consumption The owners
will be contacted on a periodic basis 1o determine if milk will be used for human
consumption and for the avallability of sampies.

- e i L e e B Bt il s
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4.0 CONCLUSIONS

The radiological environmental data collected during 1991 are consiste. . with the
data obtained during the previous five years ot plant operation (1886-80), the Pre-
operational Environmental Radic ogical Surveillance (PERS) Program, and the first
two years of the REMP prior to Waterford 3 initial criicality (1983-84). The only
man-made radionuclides detected in the environmental samples analyzed during
1991 were cesium-137, and tritium.

Cesium-137 was detected in two milk and shoreline soil samples. Studies in
Louisiana indicate that cesium-137 is commonly found in sc'ls and sediments as a
result of weapons testing. Further, the detected activity in all instances was at
levels less than the required lower limit of detection and well below levels requiring
notification. In addition, the detected concentrations were consistent with pre-
operational levels. Therefore, it is unlikely that the presence of cesium In these

samples can be attributed to Waterford 3 operation.

Tritium was detected in one drinking/surface water sampie at levels below the
required lower limit of detection and well below leveis requiring notification.
Triium is man-made and cosmogenically produced and was frequently detected
in samples taken prior to Waterford 3 operation. Due 10 the absence of tritium in
drinking/surface water samples located at a closer downstream location and the
presence of tritium in pre-operational samples at comparable levels, it is not likety
that the tritium detected in the drinking water samples in 1991 was & result of

plant operation.

Tritum activity in the groundwater samples was slightly higher than pre-
Operational levels but consistent wit™ levels detected during the previous five
years of operation. Additionally, the high statistical errors associated with the
indicated concentrations are higher than would be expected with true acrivity.
Further, the amounts released were well below regulatory limits, and the
concentrations detected in the groundwater were well below both the required

LLD and the reporting level.

In conclusion, based on the evaluation of the REMP data collected during 1991
the operation of Waterford 3 had no discernable radioiogical impact on the
environment.
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Janvary 1 10
Location of Facility Reporting Period Degcember 31, 1991
(Parish, State)
MEDIUM OR PATHWAY ANALYSIS AND LOWER LimiT ALL INDICATOR LOCATIONS mmnammm&m“
SAMPLED TOTAL NUMBER Of MEAN" NAME MEAN"
{UNIT OF MEASUREMENT) OF ANALYSES DETECTION" (RANGE* DISTANCE AND DIRECTION RANGE)®
PERFORMED ey
1. Direct Radiation o 121 {c) 309211 G-9 14(4/4)
{rrem/Std. Otr ) 8-79) 8.1 miles SE (1319
2. Airborne Gross 260 ‘o 15(208/208) APG-1 1915252
Particulates Beta 15-29) 0.5 miles SE 16-39;
110 pCum?)
Gamms 27 i) <iLD 101 6) NA NA
2
3 Airborne lodine 13 260 70 <1LD 10/208; NA NA
(10 pCiim™

NOTE: Frotnates = end of table

)

CONTROL LOCATION  NUMBER OF
MEANY NONROUTYING
(RANGEY REPORTED
MEASUREMENTS
£-20 0
N4
1113
APE 3 0
18(52/524
337
APE-30 0
<LLD myay
)
APE-30 0
<LLD 10753

)



1 LE AT (Cont)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
Name of Faclity ___ Waterford JSES  Docket No. —50-382

January 1 to

Location of Facility _ 51, Charles, Lovisiana  Reporting Period Degamber 31, 1991
iParish, State)
MEDILM OR PATHWAY ANALYSIS AND
SAMPLED TOTAL NUMBER
{UNIT OF MEASUREMENT]  OF ANALYSES
PERFORMED
4. Drinking Water Gross 42 a 3.8(21/28) DWG-2 4200214 DWP-7 0
Cim Beta 11.1.95) 2.0 miles ESE 12398 394971
(1.1-7.6)
1231 78 i <UD w52y NA NA DWP.7 c
) <LUF} (0726}
=
Gamma 39 i <LLD 10/26} NA NA Dwe- 7 o
) <LLD (0113
-
Tritism 12 2000 260(1/8) DWE 5 NA owpP-7 0
) 4.5 miles £ <LLD (074}

a5



Januvary 1 to
Location of Facility _St. C wies, Lovisisng Reporting Period December 31, 19851
iParish. State)
MEDIUM OR PATHWAY ANALYSIS AND  LOWER LiMIT ALL INDICATOR LOCATIONS OCATIC M HIGHEST ANNUAL MEAT
SAMPLED TOTAL NUMBER OF PAEAN NAME MEAN"
(UNIT OF MEASUREMENT)  OF ANALYSES DETECTION® RANGES DISTANCE AND DIRECTION IRANGES®
Loy
5. Surface Water Gross 42 a 3321128 SWG 2 2 2112114)
teCim Bata (1195 2.0 miles £SE 2395
1131 78 1 <iLD 052 NA NA
8]
Gamma 39 i) <LiD 026) NA NA
18]
Tritium 12 2600 260(1/8) SWE-S NA
) 4.5 miles £

NOTE. Footnotes at end of table.

MEAN NONROUTINE
RANGEP® REPOATED
MEASURFMENTS

SWP.7 0
3990
11.2.7.6)
Swe.y Q
<LLD 10/26)

-1
SWP.7 0
<LLD /13

(5]
Swe.7 c
<LLD 0:4)

8




TABLE A1 (Coat)
RADIDLOGICAL ENVIRONMENT AL MONITORING PROGRAM SUMMARY
Name of Faclity ____ Wateriord 3SES  Docket No 20282 @

January 1 to
Location of Facility St. Charles, ! oyisiang Reporting Period Decembar 31, 1991
tParish, State)

'MEDIUM OR PATHWAY ANALYSIS AND — LOWER LIMIT ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATION  NUMBER OF
SAMPLED TOTAL NUMBER OF MEAN NAME MEAN NONROUTINE
(UNIT OF MEASUREMENT) OF ANALYSES DETECTION® RANGEY DISTANCE AND DIRECTION RANCEY
PERFORMED tLm MEASUREMENTS
6. Groundwater Gamma 4 tefi <14D 04 NA NA
ipCi -4
Tritium 4 2000 27042/4) GwWi -t 270824
{200-24M (200 3800
? Shoretine Gamma 4
Sediment Cs-137 180 4112/4; SHWK 1 49172}
pCikg-dry) {32-4% 10 miles S “

NOTE: Foomotes st erd of wble. T

a7
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TABLE A-1 (Cont)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
FOOTNOTES

aNomnatLoweermDewction(LLD)asdeﬁnedinmeWaterfordaoﬂsiteDoseCalc\.daﬁoanua.

bMemmwdrangebasedmondetedauemaswemeMSGﬂy. Fraction of detectable measurements at
ified | - is indicated in fasls.

CLowerLimitofDetectm(LLD)notdefmedmwaerfordameDoseCamaﬁenW.

memmm(w).amarmmumgmmosmam
giveninWaterfordaoﬂsneDoseCalculaﬁonMamal.
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TABLE B-1

QUARTERLY TLD DOSE RATES

LOCATION 18T QUARTER 2ND QUARTER 3RD QUARTER 4TH QUARTER AVERAGE

(01/12-04/06) (04/06-07/06) (07 /06-10/08) {(10/05-01/04) DOSE RATE

DOSE RATL DOSE RATE DOSE RATE DOSE RATE (mrem/std qtir)

(mrem /std qtr) (mrem/std qtr) (mrem std qtr) (mrem/sta qtr)
A2 14 15 N/A* 16 15
A5 13 14 12 14 13
B-1 13 14 12 14 13
B4 13 14 12 14 13
C 08 09 08 10 09
D-2 09 10 09 1" 10
D5 1 13 N/A* 4 13
E-1 10 1 10 1 "
ES 15 13 14 12 14
E-15 0% 13 1" 13 12
E-30 " 1" 13 12 12
F-2 12 12 1" 12 12
F4 14 15 13 15 14
F-9 13 13 12 14 13
G-2 15 16 4 16 15
G4 12 1 11 11 n
Go 19 14 18 13 15
H-2 3 14 13 14 14
H-6 12 13 14 12 13
J-2 14 1 14 13 13
J-15 12 13 12 13 13
K-1 10 11 10 11 1
L-1 12 13 11 13 12
M-1 1 12 13 13 12
N-1 13 14 12 13 13
P-1 09 11 09 10 10
P6 14 15 13 15 14
Q1 i2 14 13 12 13
Qs 14 15 14 14 14
R-1 10 12 11 10 11
R-6 14 15 N/A* 1 13

Average 12 13 12 13

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

AIR PARTICULATE FILTERS AND CHARCOAL CARTRIDGES
GROSS BETA AND IODINE-121 ANALYSES

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

iab ¥o. Begin Date End Date Groes Beta -
912217 127179 w2r2yn 5.016 +--0.002

< 0.040
V20017 272397 127319

0.428 +/-0.062 < .09
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TABLE B-2 (continued)

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

SAMPLE LOCATION: APQ.1

UNITS: pCi/CUBIC METER

Lab Wo.  Begin Date tnd Date Gross-Bets -1
912218 2977191 12723/

0.019 +/-0.00% « 0.040
920013 12723/91 1273991

0.025 +7-0.002 « 0.019
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TABLE B-2 (continued)

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

&£ MPLE | OCATION: APG-1 UNITS: pCi/CUBIC METER

Leb Mo,  Begin Yate Fnd Date Gross-Sets -1

912214 AT 127239 0.016 +/-0.002 * 0.040
920014 127239 w23 0.029 +/-5.002 < 6.019
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TABLE B-2 (cortinued)

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

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

Leb Mo.  Begin Dete End Date Gross-Bets -3
912218 AT 12239 0.019 +/-0.003 < 0.049
020016 12/23/91 1273191 0.026 +7-0.002 < 0.0
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TABLE B-2 (continued)

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

SAMPLE LOCATION: APE-30 UNITS: pCi/CUBIC METER
Lab %o.  Begin Date End Date Gross Beta 1-13

912218 AT 123

0.920 +/-0.003 < 0.040
920018 1272391 127319

0.032 +/-0.003 < 0.019
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SAMPLE LOCATION: DWG.2
Begin End
lsb. Wo. Date  Date WnS¢ oS
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SAMPLE LOCATION: DWE-5
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Led. No. Date Date
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TABLE B-5 (continued)

DRINKING WATER
GAMMA ISOTOPIC ANALYSIS
ON MONTHLY COMPOSITES
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