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1.0 INTRODUCTION

The Radiological Environmental Monitoring Program for the Washington
Public Power Supply System Nuclear Plant Number 2 (WNP-2) was initiated
in March 1978. The preoperational phase extended from that time until
initial criticality on January 19, 1984. The results of environmental
measurements obtained from the time of initial criticality until
December 31, 1984, were summarized in the 1984 Radiological Environ-
mental Monitoring Program Annual Report. The results of environmental
measurements obtained during CY 1985 for the Radiological Environment
Monitoring Program (REMP) are presented in the following report.

The WNP-2 REMP provides for measurement of radiation and radioactive
materials in the environment around the WNP-2 site. The environmental
media used for the program are those pertaining to the radionuclides
and exposure pathways for which the highest potential dose commitment
te a member of the public could result from plant operations. Although
in-plant monitoring programs are used to ensure that 10CFR20 and
10CFR50 criteria for release of radioactive effluents are met, the

-REMP provides a mechanism for verifying that the accumulation of

radioactivity in the environment from plant operations is not greater
than expected, based upon effluent measurement and dose modeling of
environmental exposure pathways. The WNP-2 REMP is designed to conform
to regulatory guidance provided by Regulatory Guides 4.1, 4.8 and the
Radiological Assessment Branch Technical Position (BTP)], taking

into account site specific characteristics. The preoperational phase
of the program provided a baseline of environmental data. Variability
of the background levels of radiocactivity, due to differences in

- geologic composition, weapons test fallout, meterological conditions

and seasonal changes, is reflected in the preoperational data. Any
radiological effect of the plant on its environment must be distin-
guished from the normal variation in background radiation levels. The
monitoring results obtained during each year of the plant's operation

are compared to the preoperational data, and to data from previous
operating years, in order to determine whether a significant accumula-

1-1



tion of plant-produced radionuclides has occurred in the enviromment.
Should a significant accumulation be observed and be attributed to
plant operation, steps would be taken to locate the release pathway
and prevent further releases.

Analysis of the WNP-2 REMP environmental samples during 1985 was
performed by U.S. Testing Company, Richland, Washington. Processing

of the thermoluminscent dosimeters used in the REMP to determine direct
radiation was performed by the Supply System External Dosimetry -
Laboratory under the Radiological Programs and Standards Department.

1-2
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2.0 PROGRAM DESCRIPTION

Seventy-three locations were included in the 1985 monitoring program.
Sixty-eight indicator and two control, i.e. background, locations were
within 10 miles (16 kilometers), of WNP-2 containment. Two additional
control stations were 26.5 and 30 miles from the blant. The number
and Tocations of monitoring stations was based on factors such as
applicable regulations, population distribution, meteorological condi-
tions, station accessibility, security and future program integrity.
In Table 2-1, samb]e stations are listed by meteorological sector, -
sample media and approximate distance from WNP-2.

The Radiological Environmental Monitoring Progréh Plan, presented in
Table 2-2, summarizes the sample locations, collection frequency and
type of éna]ysis performed. Maps of the REMP sampling locations
described in Tables 2-1 and 2-2 are presented in Figures 2-1 and 2-2
for locations within and outside the 10 mile radius, respectively.

2.1 Sample Deviations

Deviations from thé sampling schedule presented in Table 2-2 are 1isted
in Table 2-3. 1In each case, the problems resulting in the deviations
were resolved, so no long term impact on the program resulted. An
additional deviation from the sampling program, as defined in Table
3.12-1 of the WNP-2 Technical Specifications, was the use of composite
water samplers that collect water at a preset rate, rather than at a
rate proportional to the flcw of the water being sampled. As defined
in footnote f to that table, a composite sample is one in which "the
quantity of 1iquid sampled is proportional to the quantity of flowing
liquid and in which the method of sampling employed results in a
specimen that is representative of the 1iquid flow".2 This defini-
tion of composite sampling is appropriate in situations where there is
a significant potential for a rapid increase in radionuclide concen-
trations, such as the plant discharge 1ine (Station 27), or where the
samples are used to determine radionuclide inventory. But for samples
intended to be representative of the radionuclide content in public

2-1
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REMP SAMPLE LOCATIONS BY SECTOR

TABLE 2-1

SECTOR? STATIOND DISTANCEC " sampLE TYPEY
NUMBER MILES METERS

No(1) 52 0.10 161 G
71(1S)  0.30 483 TLD
47 0.50 805 TLD
57 0.75 1201 AP/AI
18 1.10 1770 TLD
53 7.50 12068 TLD

NNE (2) 72(25)  0.40 644 TLD
2 1.80 2896 TLD
54 6.50 10459 TLD

NE. (3) ©73(35)  0.50 805 TLD
19 1.80 2896 TLD
48 4.30 6919 AP/AI
39 4.40 7084 FI
46 4.70 7562 TLD

ENE (4) 74(4s)  0.40 644 TLD

' 21 1.50 2814 AP/A1/SO/TLD
20 1.90 3057 TLD
n 3.10 4988 TLD
33 3.60 5792 SE
45 4.20 6758 TLD
44 5.70 97 TLD
35 10.50 16895 MI

2-4



REMP SAMPLE LOCATIONS BY SECTOR

TABLE 2-1 (Cont'd)

SECTOR? STATION® DISTANCEC SAMPLE TYPEY
NUMBER MILES METERS
E (5) 75(5S) 0.40 644 TLD
' 22 2.10 3379 TLD
10 3.10 4988 TLD
26 3.20 5149 PW
27 3.20 5149 DW
30 3.30 531 FI
43 5.70 9N TLD
ESE (6) 76(65)  0.40 644 TLD
3 1.1 1770 GW
32 1.2 1931 GH
51 2.10 3379 TLD
23 3.00 4827 AP/A1/SO/TLD
34 3.50 5632 SE
8 4.70 7562 AP/A1/TLD
82 5.60 9010 TLD
36 7.20 11585 MI
5 7.70 12389 AP/AL/TLD
38 26.50 42639 FI
SE(7) 77(7S)  0.50 805 TLD
24 1.90 3057 TLD
3 2.00 3218 TLD
. 5.80 9332 TLD
" 40 6.40 10298 AP/A1/MI/TLD
2-5
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REMP SAMPLE LOCATIONS BY SECTOR

TABLE 2-1 (Cont'd)

SECTOR? STATIOND DISTANCE® - SAMPLE TYPEY
NUMBER MILES ~ METERS
SSE  (8) 78(8S) 0.70 1126 TLD
25 1.60 2574 TLD
55 7.00 11263 TLD
28 7.40 11907 PH
4 9.30 14964 AL/AP/TLD
29 11.00 17699 PH
37 16.00 25744 Gp
s (9) 79(9S) 0.70 1126 TLD
1 1.30 2092 AP/AI/SO/TLD
6 7.70 12389 AP/AI/TLD
SSH (10) 80(10S) 0.80 1287 TLD
50 1.20 1931 TLD
56 7.00 11263 TLD
SW (1) 81(11S) 0.74 1126 TLD
13 1.40 2253 TLD
WSW (12) 82(128S) 0.50 805 TLD
14 1.40 2253 TLD
~ge 30.00 48270, AP/AI/MI/GP/
TLD/SO
W (13) 83(13S) 0.50 805 TLD
15 1.40 2253 TLD
2-6



TABLE 2-1 (Cont'd)
REMPKSAMPLE LOCATIONS BY SECTOR

SECTOR? STATIOND DISTANCES SAMPLE TYPEY
NUMBER MILES METERS |
WNW  (14) 84(14S) 0.50 805 " TLD
16 1.40 2253 TLD
7 2.70 4344, AP/AI/SO/TLD
N (15) 85(155) 0.50 . 805 ’ TLD
49 1.20 1931 TLD
NNW  (16) 86(16S) 0.40 644 TLD
17 1.20 1931 TLD
12 6.10 9815 TLD
a

The area in the vicinity of the WNP-2 plant is separated into 16
separate sectors for reporting purposes. The 16 sectors cover
360 degrees in equal 22.5 degree sections, beginning with Sector
1 (N) at 348.75 to 11.25 degrees continuing clockwise through
Sector 16 (NNW). )

The alternate designations for TLD Staticns 71-86 are given in
parentheses, i.e. 1S-168S.

Distances are estimated from map positions for each location as a
radial distance from WNP-2 containment.

Sample Type Key: TLD - Thermoluminescent MI - Milk

Dosimeter PW - Drinking/
AP - Air Particulate Surface Water
GW - Ground Water
Al -~ Air Iodine DW - Discharge Water

GP - Garden Produce
SE - Sediment

FI - Fish

Station 9 designates the Sunnyside-Grandview control area and is
actually 3 separate stations within a few miles of each other
(9-A for TLD/AL/AP/SO, 9-B for GP, and 9-C for MI) all within
30-35 miles of WNP-2.

2-7
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DIRECT RADIATION

TLDY (34/56)

PICT (0/3)

WATERBORHE
Surface/

Drinking Waterk
(3/4)

Ground Water (2/3)
Sediment from
shoreline (1/2)
INGESTION

Mitk! (4/4)

TABLE 2-2

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM PLAN

Sample Location Code

b

Sampling and
Collection Frequency

Type and Frequency
of Analysis

1, 4-9, 21, -23, 40,
48, and 57

9, 1, 7, 21 and 23

1-9, 10-25, 40-47,
49-51, 53-56, 71-86
(S1-S16)h

1, 21, and 23

26, 27, 28 and 29

31, 32, and 52

33 and 34

9, 35, 36, 40

Continuous sampling
Weekly collection

Annually

Quarterly, annually

Continuous recording,
monthly tape exchange

Composite a]iquotsj
monthly

Quarterly
Semiannually
Semimonthly during

grazing season,
monthly at other times

Particulate: Gross
betad, weekly; gamma
isotopic® quarterly
composite (by location)

Gamma isotopic®

Gamma, quarterly data
review

Gamma, monthly data
review

Gamma jsotopic€,
Gross Beta; Tritium
quarterly composite

Gamma isotopic® and
tritium, quarterly

Gamma isotopic®

Gamma isotopic®
Todine-131

|




TABLE 2-2 (Cont'd)
RADIOLOGICAL EMVIRONMENTAL MONITORING PROGRAM PLAN

b Sampling and Ijbe and Frequency

Sample Txgea ) Sample Location Code Collection Frequench of Analysis
4, INGESTION (Cont'd)
Fish™ (2/2) 30 and 38, or 39 Seasonal or Gamma isotopic®
) . Semiannually
Garden Produce” (1/2) 37 and 9 Monthly during growing Gamma isotopic®

season in the Riverview-
area of Pasco and a
control near Grandview

AThe fraction in parentheses for each sample type indicates the ratio of Technical Specifica-
tion sample locations to total number of sample locations currently being monitored in the surveil-

lance program. ’

6-¢

bThe underlined sample location designates a control station.

CDeviations are permitted if samples are unobtainable due to hazardous conditions, seasonal
availability, malfunction of automatic sampling equipment, or other legitimate reasons. Such devia-
tions are documented in Table 2-3. .

dparticulate sample filters will be analyzed for gross beta after at least 24-hour decay. If
gross beta activity is greater than 10 times the mean of the result for the control Station 9A, gamma
isotopic analysis should be performed on the individual sample. ’

€Gamma isotopic means identification and quantification of gamma-emitting radionuclides that
may be attributable to the effluents of the facility. .

fsoil samg]es are collected to satisfy the requirements of the WNP-2 Site Certification
Agreement (SCA).
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TABLE 2-2 (Cont'd)

9TLD refers to thermoluminescent dosimeter. For purposes of WNP-2 REMP, a TLD is a phosphor
card (31.75mm x 44.75mm x 0.4mm) with eight individua) read-out areas (four main dosimeter areas and
four back-up dosimeter areas) in each badge case. TLDs used in REMP meet the requirements of
Regulatory Guide 4.13 (ANSI N545-1975), except for specified energy-dependence response. Correction
factors are available for energy ranges with response outside of the specified tolerances.

hTLD stations 71-86 are special interest stations and are not included among the 34 routine
TLD g;ag{gns required by Plant Technical Specifications, Table 3.12-1. Their alternate designations
al‘e - .

Tpressurized ion chambers (PICs) are no longer required as part of the routine monitoring.
program. They are used only as a supplemental or backup system.

jComposite (integrated grab) samples are collected with equipment which is capable of collect-
ing an aliquot at time intervals which are short relative to the compositing period.

kstation 26, WNP-2 makeup water intake from the Columbia River is both an upstream surface:
water sample and drinking water control sample location. Station 28, 300 Area sample is both a
downstream surface water sample and drinking water sample. Two week composite sample analysis for
Iodine-131 is initiated when the dose calculated for the consumption of water is greater than 1 mrem
per year maximum organ dose using 0DCM methodology and parameters.

0T-2

ThHitk samples will be obtained from farms or individual milk animals which are located in
sectors with high calculated annual average ground-level D/Qs and high dose potential. Routine milk
samples are collected in areas of high dose potential instead of within 5 kilometers, due to location
of milk animals. If cesium-134 or cesium-137 is measured in an individual milk sample in excess of
30 pCi/1, then strontium-90 analysis will be performed.

MThere are no commercially important species in the Hanford reach of the Columbia River. Most
recreationally important species in the area are anadromous, primarily salminoids. Four fish speci-
men will normally be collected by electroshock technique in the vicinity of the plant discharge
(Station 30). If electroshocking produces insufficient fish samples, anadromous species may be
obtained from a catch pond at Ringold Fish Hatchery (Station 39). ‘

NGarden produce will routinely be obtained from farms or gardens using Columbia River water
for irrigation. One sample of a root crop, leafy vegetable, and a fruit is collected each sample
period, if available. The variety of the produce sample will be dependent on seasonal availability.



TABLE 2-3
1985 DEVIATIONS IN THE REMP SAMPLING PROGRAM

Sample Sampling
Type Locations Perijod
" Air 5 12/31/84-1/7/85-

48

48

57

1/7/85-1/14/85

1/14/85-1/21/85

1/21/85-1/28/85

2/25/85-3/4/85

3/4/85-3/11/85

4/1/85-5/20/85

4/1/85-4/8/85

4/29/85-5/6/85

2-11

Problem
Blown fuse; shortened sampling
time

Pump failure; nolsamp1e

Blown fuse; shortened sampling
time

Power failure; shortened
sampling time

Blown fuse; sample submitted for
gross count

Blown fuse; shortened sampling
time

Sampler found out of tolerance
during routine calibration;
length of time operating at Tow

cfm estimated for purposes of
correcting results

Power outage; .shortened sampling
time

Sampler failure; no sample
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TABLE 2-3 (Cont'd)
1985 DEVIATIONS IN THE REMP SAMPLING PROGRAM

Sample Sampling :
Type Locations Period Problem
Air 48 5/13/85-5/20/85 Sampler malfunction; no sample;
(Cont'd) replacement sampler also mal-
functioned, so replacement not
made until 5/21/85
57 5/20/85-5/28/85 Sampler failure; shortened
” sempling time
1 - 5/20/85-5/28/85 Sampler failure; nc sample
57 6/17/85-6/24/85 Blown fuse; shortened sampling
time
57 6/24/85-7/1/85 Pump failure, but timer opera-
ble; sample volume estimated
7 7/8/85-7/15/85 Blown fuse; shortened sampling
time
6 7/22/85-7/23/85 Sampler failure after one day
sample submitted for analysis
21 8/5/85-8/12/85 Power outage; shortened sampling
time
7 8/12/85-8/19/85 Pump failure; sample submitted
for gross count
7 11/11/85-11/18/85 Sampler failure; shortened

sampling time
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TABLE 2-3 (Cont'd)

1985 DEVIATIONS IN THE REMP SAMPLING PROGRAM

Sampling
Period

Sample
Type Locations
Water 26
26, 27
26
28
26
Produce
TLD 12
7, 8, 17

. 1/23/85-2/12/85

2/21/85-3/20/85

6/19/85-7/17/85

9/18/85-10/17/85

11/20/85-12/18/85

4/24/85

5/21/85

6/27/85-9/26/85

Problem

Sampler malfunctioned during
period; aliquots not collected:
regularly.

DSHS split samples invalid since
no HC1 was added

Intake valve turned off; no
sample

Sample collected 10/17 rather
than 10/16 due to weather

conditions

Tritium sample from composite
sampler lost; grab sample from

Columbia River upstream used

Local produce unavailable, no
sample

Local produce unavailable; no
sample

Quarterly TLD missing; no results
reported

12/27/84-12/26/85 Annual TLDs missing; no results
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TABLE 2-3 (Cont'd)
1985 DEVIATIONS IN THE REMP SAMPLING PROGRAM

Sample Sampling
Type Locations Period
TLD 46 6/27/85-9/27/85
(Cont'd)
as 9/27/85-12/26/85

2-14

Problem

Quarterly and annual TLD
destroyed by fire; replaced on
8/26/85

Quarterly TLD missing; no
results reported



drinking water (such as Stations 26, 28, and 29), the fixed interval
sampling method currently used is appropriate.3 The appropriateness,
cost and feasibility of converting all or part of the current nonpro-
portional system to a proportional one is cugrent]y being studied,
along with the‘appropriateness of modifying the Technical
Specificationf

2.2 Land Use Census

In August the annual land use census was performed, as required by.
Plant Technical Specificatons.4 Cne purpose of the land use census
is to identify, within a distance of 5 miles, the locations of the
nearest milk animal, residence and garden greater than 50 m2 in each
of the 16 meteorological sectors.- Another objective of the census is
to determine whether any site located during the census has a calcu-
lated dose or dose commitment greater than the sites currently
monitored for the same exposure pathway. If so, routine sampling of
that exposure pathway would be initiated at that new site.

The results of the 1985 land use census within 5 miles are given in
Table 2-4. No new sampling sites were determined from the census;
however, the need to locate vegetable sampling sites closer to the
plant was identified. The current indicator sampling location is in
Pasco, at a distance of approximately 16 miles. Fruits and vegetables
are also obtained from Pasco vendors selling locally grown produce.
The lack of availability from year to year of garden sites irrigated
by Columbia River water, however, 1imits the sampling options.

As shown in Table 2-4, no milk animals are located within the 5 mile
radius. The closest locations are at 5.75 miles (SE) and 6.5 miles
(ESE). Currently milk sampling is performed at sites 6.4 miles and
7.2 miles ESE. Because the calculated dose estimates for the two new
sites was not significantly greater than those for the existing
sampling sites and milk cows are not consistently present at the new
sites, no changes were made in milk sampling locations.
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TABLE 2-4
DISTANCES IN MILES TO 'NEAREST POINTS OF INTEREST

WITHIN THE FIVE MILE RADIUS FROM WNP-2 CONTAINMENT

Sector/

Parameter Resident
N 0
NNE 0
NE 4.2
ENE 3.8
E 4.4
ESE 4.1
SE 4.8
SSE 0
) 0
SSW 0
SW 0
WSW 0
W 0
WNW 0
NW 0
NNW 0

Garden
( 50m )

4.2
3.8
4.5
4.3
4.8

o

O O OO0 o o o oo

Animals

O 0O 00000 OoO oD OoOOoODOOOOO

Livestock

L4
o0 u

O O OO0 O O O O O O OO OCO

3The closest dairy animal locations are at 5.75 miles SE and 6.5

miles ESE.
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3.0 SAMPLING METHODS

The collection of énvironmenta] samples for the Radiological Environ-
mental Monitoring Program (REMP) was performed accordihg to the sche-
dule in Table 2-2. Al1 samples were collected by personnel in the
Supply System Emergency Preparedness and Environmental Programs
Department. The documented procedures contained in the Environmental

Program Instruction Manual were used for sample co]lectign and
preparation.

The following sections describe the.Supply System's sampling and
preparation methods.

3.1 Direct Radiation

Thermoluminescent dosimeters (TLDs) were used to determine the direct
radiation levels at fifty-six (56) monitoring locations. The
environmental dosimeter consists of a card containing CaSbh:Dy
phosphor (25%) in a Teflon matrix. Following oven annealing at 250°C
for 2 hours, the 31.75 mm x 44.75 mm x 0.4 mm thick card is loaded -
into a plastic case (Teledyne Model EB-2) lined with 0.58 mm copper
(520 mg/cmz) to lessen the TLD's overresponse to low energy

photonsS. The TLD is prepared for the field by wrapping the case
with aluminum foil and placing the TLD in a cotton bag, .which is hung
from a metal post at each site. g

Two sets of TLDs were employed at each location. One set was exchanged :
on a quarterly basis and the other exchanged on an annual basis.

Expasure of the field TLDs during transport to the TLD sites was
monitored by a set of control dosimeters that accompanied the field
dosimeters to and from the field locations.



The environmental dosimeters were processed on a Teledyne Isotopes
Model 9100 Automatic Reader. Following the initial processing, the
field dosimeters were annealed and given a calibration exposure to 100
mR of Cs-137 gamma, in order to determine dose response (or calibra-
tion) factors for each dosimeter. The calibration factor was used to
determine the total exposure received by each TLD.

Until Tate 1985, the WNP-2 Site Certification Agreement required the
use of pressurized ion chambers (PICs) to measure direct radiation at
three Tocations on the site boundary. Because of lightning damage to
these units and frequent malfunctioning, the requirement for the
routine use of the PICs was waived. The units are currently maintained
for use in special monitoring situations or as back-up monitoring
systems. Solar panels are under construction for each unit to
eliminate the occurrence of power surges and 1ightning damage.

3.2 Airborne Particulate/Air lodine

Air particulate and air iodine (I-131) samples were obtained through
the use of portable, Tow volume (1.5 cfm) constant flow rate sampling
units at each of twelve (12) locations. The samples drawn at Station
2 are considered c&ntro], or background, samples; the ones drawn at
the other locations-are indicator samples. Air par%icuIates were
collected by drawing air through'a 47 millimeter diameter glass fiber
‘filter. Air iodine was collected by drawing -air through a 57 milli-
meter diameter TEDA-impregnated charcoal cartridge. The particulate
air filter and charcoal cartridge were placed in tandem, particulate
filter first, in a holder that attached to the air inlet of the sampler
unit. The sampler units were placed in ventilated metal weather -
housings mounted on elevated platforms at each air sample location.
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The air sampler units were run continuously, with the filter and char-

coal cartridge exchanged weekly for analysis. The total sample time
for each filter and cartridge was recorded from the elapsed time
indicator and the sample volume was calculated and recorded. The
filters and cartridges were delivered to U.S. Testing within one day
of collection. :

3.3 Water

The water sampling network consists of seven (7) sampling locations:
four (4) for evaluation of surface/drinking water and three for the
evaluation of groundwater. The surface/drinking water stations are
located at the plant intake and discharge lines, the DOE 300 Area river
intake and the Richland Water Treatment Plant. The sample drawn from
the plant intake line is considered the control sample, while the
samples drawn from the other locations are indicator samples, A
Collins Model 42 composite sample is installed at each of these loca-
tions to periodically collect 25-ml aliquots of water, which are added
to large collection bottles. At the prescribed intervals, the sampler
collects, alternately, an aliquot for the sample designated for gross
beta analysis and an aliquot for the sample designated for tritium
analysis.

Prior to the start of each monthly sampling period, concentrated nitric
acid 1s added to the large collection bottles receiving the gross beta
water samples, in order to inhibit biological growth and plateout of
dissolved ions on the bottle wall. One gallon of the gross beta
samples is poured into a clean plastic cubitainer each month.: A

250-m1 cubitainer is used to hold the monthly sample submitted for the
quarterly tritium composite. :

Nonroutine analyses include strontium-90 analysis, when the gross beta
activity in the drinking water exceeds 8 pCi/Titer or ten (10) times 1
the mean of the previous three months' activity for a specific loca- 1
tion, and I-131 analysis, when the dose calculated for the consumption

of water exceeds 1 mrem per year. Neither of these nonroutine analyses

were performed during 1985.
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The ground water stations are Tlocated on Supply System property: one
well on the WNP-2 Site (0.1 mile north of the Reactor Building) and
two on the WNP-1 site (1.2 miles downgradient from WNP-2). Water from
the WNP-2 well is no longer routinely used; however, water from the
WNP-1 wells supplies some of the drinking and fire protection water
for that site. Quarterly grab samples are taken from each of these
wells. One gallon is collected from each well for gamma analysis and
250 ml is drawn for tritium analysis. The samples are not acidified.

3.4 Soil

Soil samples were collected énce during 1985, as required by the Site
Certification Agreement. Samples were taken from five (5) locations.
The sample taken at Station 9 is the control sample, while the other
four samples are indicator samples. Each sample was taken from an
area of approximately one square foot to a depth of approximately one
1pch. Approximately two (2) kilograms of soil were used in each
sample.

3.5 Shoreline Sedfmént

Two shoreline sediment samples were collected twice during 1985. One
sediment rampling location is approximately two (2) miles upstream and
the other Tocation is approximately one (1) mile downstream of the
liquid effluent discharge point. Samples were scooped from underwater
near the river shoreline. Each sample consisted of approximately two
(2) kilograms of the shallow surface sediment. The samples were placed
in clean plastic bags and delivered to U.S. Testing within a day of
collection. . )
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3.6 Fish

Fish sampling was performed durfng two weeks in April and September,
when the Tikelihood of obtaining anadromous* species was high. Fish
samples collected from the Columbia River (Station 30) were indicator
samples, while the fish collected on the Snake River (Station 38) were
control samples. ‘

Four separate fish samples, an anadromous species and three other
species generally considered edible, or potentially edible, types,
such as carp, catfish and whitefish, were collected at each location.
Most of the fish were collected through the use of electroshock, but
samples of the anadromous species were also collected from the Ringold
Fish Hatchery on the Columbia River and the fish trap at Ice Harbor
Dam on the Snake River. The fish were filleted to obtain one (1)
kilogram of edible flesh per sample. The fillets were placed in clean
plastic bags for delivery to U.S. Testing.

3.7 Milk

Milk samples were collected monthly during January, February, March,
-October, November and December and semi-monthly during the remaining
six months, when the cows were 1ikely to be grazing. Routine samples
were collected from three indicator locations (Stations 35, 36 and 40)
across the Columbia River in Franklin County and from the control -
location (Station 9) near Grandview. One gallon of raw milk was col-
lected from each location. The milk was delivered to U.S. Testing
within a day of collection.

*Fish species known to ascend rivers from the sea for breeding.
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3.8 Garden Produce ’

Samples of local garden produce were collected monthly during the four
months from June to September, when the produce was readily available.
When possible, three types of produce samples -- a root crop, fruit
and a leafy vegetable -- were collected at each location. The
indicator samples were collected from a region in the predominant
downwind direction from the plant (Station 37), where irrigation from
the Columbia River, which is potentially affected by plant Tiquid
effluents, 1s 1ikely. The control samples were obtained ‘from 1ocal
produce stands in the Sunnyside area (Station 9), the direction least
1ikely to be affected by plant effluents.
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4.0 ANALYTICAL PROCEDURES

The following is a description of the analytical procedures used by
U.S. Testing for the REMP samples during the reporting period. A
summary of these procedures is presented in Table 4-1.

4.1 Determination of Gross Beta Activity on Particulate Filters

The filters are stored under cover for about one week before they are
counted to ‘allow for the decay of natural radioactivity collected on
the filters. The filters are counted directly with beta counters.

4.2 Gamma Determination of I-131 Adsorbed on Charcoal

A direct count is made of the charcoal canister using a germanium
detector. The gamma spectrometry data is transferred to the main
computer for the final report.-

The jodine-131 content is reported in units of picocuries per cubic
meter of air, using appropriate calibration factors.

4.3 Measurement of Gamma-Ray Emitters

Environmental samples are prepared for gamma analysis using the
following procedures:

1) The air filters are composited into a plastic bottle for
counting with a germanium detector.

2) The charcoal cartridge is placed into a plastic bottle for
counting with a germanium detector.

3) \Water samples are well mixed, acidified, and evaporated down
to a volume of approximately 50 milliliters. The sample is
adjusted to 50, 100 or 200 ml with de-ionized water. It is
submitted to the counting rocm for couniing with a germanium
detector. |
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4) Dried soil/sediment is transferred to a tared marinelli
beaker. The weight of the sample is determined and the
sample is submitted for counting with a germanium detector.

5) The edible portion of foodstuff is,transfe}red to a tared
container, weighed and counted with a germanium detector.

6) The milk sample is measured.and transferred into a 500-ml
marinelli beaker for counting with a germanium detector.

Samples are prepared for direct counting in one of several standard
counting geometries. The samples are then counted on a germanium
detector for a period that will ensure meeting the specified detection
limit. Reduction of a gamma ray pulse height épectrum is accomplished
using a Nuclear Data Systems ND6700 (ND) computer and ND software.

The pulse height analysis program for spectra obtained using germanium
detection, analyzes the spectra by focating the peaks, determining the
centroid values for the peaks, calculating their corresponding engrgies
in KeV, the area for each peak, and the associated standard deviation.
The areas of the peaks are calcul ated by summatior of the number of
ccunts 1n each.channel of the peak, without assuming a gaussian peak )
shape. The -peak areas are converted to activity units per sample units
by applying efficiency factors determined by using NBS traceable
standards, corrected for the counting geometry and sample aliquot
factor, when needed.

4.4 Determination of Gross Beta Activity in Water (Total or Suspended
and Dissolved Solids)

While the measured gross activity is not indicative of any specific
nuclide, it provides an index to the radioactive contamination ‘of the
sample. The beta counting efficiency is based on a strontium-
yttrium-90 standard, corrected for self-absorption. Samples are
evaporated with HN03 andmpIaced on planchets for counting. Hence, the
chemical yield is. taken as 100%.
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4.5 Determination of lodine-131 in Water by Solvent Extraction Method

Iodide ion is separated from interferences by oxidation to 12 with
NaNO2 and extraction into CC]4 from dilute acid media. The iodine is
then reduced to iodide with NaHSO3, extracted into water, precipitated
with AgNO; and slurried onto a 1" planchet for counting. Radiochemical
purity and concentration at sampling time are determined by decay
counting. Chemical yields are normally about 89%. Iodine-131 is
determined with Tow background gas flow beta proportional counters
having background counts of about 1.5 cpm. Isotopic purity can be
determined by recounting the sample and checking for the proper decay
of the iodine-131. ‘

4.6 Determination of Tritium in Water

Tritium in water is measured by a direct count of the distilled sample
using a 1iquid scintillation spectrometer. After distillation, a 5-ml
sample is pipetted into 15 ml of scintillator solution. The mixture
is transferred to the refrigerated sample changer of the liquid
scintillation counter and is allowed to remain there for 24 hours
before counting. This waiting period allows for temperature equili-
brium to be reached and for the decay of 1ight excitation within the
plastic vials. The counting efficiency of each sample (including
corrections for quenching) is determined by using the external standard
technique. A quench curve is obtained by counting samples with known
amounts of tritium and varying amounts of quenching material. The

degree of quenching is determined using an. external radioactive source

and is correlated with the counting efficiency of the appropriate
standard. When a sample is counted, its quench parameter is determined
and compared to the quench curve to obtain the counting efficiency.

4.7 Determination of Strontium-90 in Milk and Water
Strontium is precipitated sequentially, first as the nitrate and then
as the carbonate. The fuming nitric acid separation removes most of

the other.interferring ions and concentrated nitric acid precipitations
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remove calcium. Radioisotopes of barium, radium, and lead are
co-precipitated with barium chromate. Iron and final traces of other
fission prod0cts are separated by a hydroxide scavenge. Following a

final carbonate precipitation, gravimetric yield and the |
strontium-89/90 activity are determined. Yttrium-90 is permitted to
grow into equilibrium with the strontium-90, then separated from the
strontium by successive hydroxide and oxalate precipitations. The
oxalate is transferred to a counting dish, dried under a heat 1amp,
ignited to yttrium oxide, weighed for chemical recovery, and counted
on a low background beta proportional counter, Decay counts are made
to check the purity of the yttrium-90.

4.8 Determination of Iodine-131 in Milk by Batch Ion Exchange Method

Iodine-131 in milk is-adsorbed onto the resin and removed from the
resin using NaOCl. After reduction to Iz by hydroxylamine hydro-
chloride, the iodine is extracted into carbon tetra-chloride. The I
is reduced to I”, extracted into water and precipitated as palladous
iodide. Chemical yield is determined gravimetrically, based upon the
amount of jodine carrier added. The iodine-131 concentration is
determined by counting the palladous iodide precipitate in a low
- background beta counter. The isotopic purity may be determined by
performing a decay count on the sample and checking the radioactive
decay of jodine-131. ‘ )

2
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Sample Type Frequency
Air Particulate Weekly
Quarterly
Air Iodine Néekiy
River/Drinking Monthly
Hater
Monthly
Quarterly

Discharge Water

(As Needed)

(As Needed)
Monthly

Monthly

Quarterly

- N B A W B3

TABLE 4-1

REMP RADIOCHEMICAL ANALYSES

Analyses
Gross Qeta

Gamma Isotopic

I-131

Gamma Isotopic
Gross Beta
Tritium

Sr-90

I-131

Gamma Isotopic
Gross Beta

Tritium

Procedure Used

Direct count on beta counter.

Composited in plastic bottle; counted on germanium
detector.

Direct count on germanium detector.

Acidified, evaporated to 50 ml, counted on germanium
detector.

HNO3 added, evaporated, counted in planchet on
beta counter.

Distillation, followed by counting in 1iquid
scintillation counter.

Nitrate, carbonate, oxalate precipitations; beta
counting of yttrium oxide.

Solvent extraction; beta counting.

Acidified, evaporated to 50 ml, counted on germanium
detector.

'HNO3 added, evaporated, counted in planchet on
beta counter.

Distillation, followed by counting in liquid
scintillation counter.
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Sample Type
Ground Water

Milk

Sediment
Soil

Fish

Garden Produce

Frequency
Quarterly

Monthly or

Semi Monthly

(As Needed)

Semi-Annual
Annuaf

(As Needed)
Semi-Annual
(seasonal)
Monthly

(growing
season)

TABLE 4-1 (Cont'd)
REMP RADIOCHEMICAL ANALYSES

Analyses

Gamma Isotopic
Tritium

Gamma Isotopic
I-131

Sr-90

Gamma Isotopic

Gamma Isotopic

- Sr-90

Gamma Isotopic

Gamma Isotopic

Procedure Used

Acidified, evaporated to 50 ml, counted on germanium

detector.

Distillation, followed by counting in liquid
scintillation counter.

Direct counting on germanium detector.
Batch ion exchange; palladous fodide precipitate
counted on beta counter.

Nitrate, carbonate, oxalate precipitations; beta
counting of yttrium oxide.

Direct counting on germanium’detector.
Direct counting on germanium detector.

Leaching; nitrate, carbonate, oxalate
precipitations, beta counting of yttrium oxide.

Edible portion counted on germanium detector.

Edible portion counted on germanium detector.
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5.0 DISCUSSION OF ANALYTICAL RESULTS AND SUMMARY

REMP sample results were reported by U.S. Testing as the net results,
negative or positive, after background subtraction. The reborted
results, as presented in Appendix A, also include the total, or

20 error, which approximates the 95% confidence limits.* This method
of reporting differs from that used by Eberline and NUS, the analytical
services vendors during the preoperational period and during part of
1984. Both Eberline and NUS reported results that were less than the
associated 20 error as less than the lower 1imit of detection (< LLD).
Data averaging and statistical evaluations reported in the preopera-
tional and 1984 reports used the LLD value for results reported as
<LLD. The data averaging performed by U.S. Testing, however, determines
the arithmetic mean of the results, inclusive of both positive and
negative data. This method prevents the statistical loss of informa-
tion that occurs when a "less than" (<) value is used.

Comparing the mean results obtained during 1985 to those obtained
during the preoperational and 1984 periods is difficult. The preoper-
ational and 1984 data averages, shown in Table 5-1, are biased averages
derived from "less than" values. Comparing the range of data observed
for all three reporting periods, however, gives an indication whether
the 1985 data exceeds the range of data previously observed. Evalua-
tions and summaries of the data for each type of media are presented

in Subsections 5.1 through 5.8. '

The results reported for individual samples are given in Tables A-3
through A-16 of Appendix A. The asterisk appearing to the left of
most of the results indicates that the result is below the contractual
lower Timit of detection (CLLD). The CLLDs are lower than the LLDs
specified in the Branch Technical Positjon, as shown in Table 5-2.

*The 95% confidence T1imits are the values around the reported result,
within which the real value can be expected to occur with a 95%
praobability.
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TABLE 5-1

REMP DATA SUMMARY

Media/Analysis Preoperationala . 1984 Operationalb 1985 Operationalb
Mean  Pange Mean ~  Range Mean  Range
Air: pCi/m3
" Gross Beta < 0.02 (<0.003 - 0.130) 0.02 (0.003 - 0.164) 0.0281 (0.0066 - 0.140)
Cs-134 < 0.01 (<0.001 - 0.04) <0.001 (-0.0006 - <0.003) 0.00006 (-0.0021 - 0.0008)
Cs-137 < 0.01 (<0.001 - 0.04) <0.001 (-0.0006 - <0.004) 0.00013 (-0.0011 - 0.0014)
I-131 < 0.05 (<0.01 - 0.11) <0.02 ( 0.02 - <0.08) 0.00002 (-0.022 - 0.045)
Water: pCi/1° ‘ V
Gross Beta < 4.4 (<1.00 - <22.0) '<3.1 (-0.23 - 4.8) ~ 2.65 (0.375 - 8.06)
o Ba-140 <50.5 (<4.00 - <300.00) , <6.5 (-14.2 - 61.1) ' 2.54 (-22.9 - 24.3)
~ Cs-134 < 3.8 (<1.00 - <12,00) - <1.2 (-5.41 - <7.0) 0.168 (-3.35 - 2.21)
Cs-137 < 3.8 (0.77 - <16.00) <1.4 (-3.10 - <7.0) 0.126 (-3.10 - 2.65)
Co-58 < 4.6 (<1.00 - <25.00) <1.4 (-1.38 - <6.0) 0.169 (-3.25 - 1.92)
Co-60 < 4.6 (<0.11 - <13.0) ) <1.7 (-1.08 - <8.0) -0.0355 (-2.43 - 1.75)
H-3 <463.1 (<10.0 -<2600) 295.3 (-516.0 - 850.0) 97.2 (-165.0 - 289.0)
i Fe-59 <12.1 ({<2.00 - <93.00) <3.0 (-8.86 - <14.0) 0.588 (-6.39 - 6.57)
La-140 <25.5 (<3.00 - <160.00) <1.1 (-64.80 - <13.0) -1.79 (-48.1 - 13.5)
Mn-54 < 4,2 (<1.00 ~ <16.00) <1.5 (-1.23 - <6.0) © 0.0716 (-3.18 - 2.58)
Nb-95 < 5.1 {<1.00 - <29,00) <1.5 (-2.00 - <6.0) 0.116 (-3.28 - 3.78)
In-65 < 8.0 (<1.38 - <27.00) <2.8 (-16.2 - <13.0) ) -0.0346 (-4.58 - 3.85)

Ir-95 <10.6 (<2.00 - <63.00) <2.7 (-3.09 - <12.0) -~ 0,177 (-6.98 - 4.31)

-

2A11 stations, all years
bIndicator stations only
CIncludes ground and surface/drinking water
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TABLE 5-1 (Cont'd)
REMP DATA SUMMARY

Media/Analysis Preoperationa]a 1984 Operationalb 1985 Operationalb
Mean - Range Mean ~  Range Mean  Range
Sediment: pCi/kg
Co-60 <254.6 (<130.00 - 610.00) 129.0 83.6 (73.6 - 93.6)
Cs-134 <112.5 (<50 ~ <150.00) <72.7 (55.3 - 90.0) 41.8 (36.0 - 47.6)
Cs-137 <287.0 (<50 - 560.00) <343.5 (230.0 - 457.0) 1090 (296 - 1890)
Soil: pCi/kg ‘
Cs-137 <364.3 (<20.00 - 1880.0) <237.0 (<70.00 - 610.0) 320.0 (9.41 - 586.0)
Cs-134 < 65.3 (<20.0 - <150.00) <110.0 (290.0 - <130.0) 34.2 (19.2 - 43.5)
Milk: pCiN A
o Ba-140 < 72.1 (<6.00 - <2000.0) < 10.4 (-38.5 - <30.0) 3.63 (-44.3 - 42.7)
& Cs-134 < 3.7°(<0.90 - <14.00) < 2.9 {-6.58 - <10.0) -0.0623 (-7.43 - 8.12)
Cs-137 < 3.8 (<1.00 - <12.00) - < 3.7 (-7.40 - <11.0) " 0.961 (-6.14 - 7.65)
La-140 < 33.3 (<5.00" - <1000.0) < 4,8 (-17.0 - <15.0) -1.89 (-24.2 - 9.00) ’
I-131 < 0.5 (<0.09 - <1.00) < 0.04 (-0.305 -<0.169) 0.0336 (-0.392 - 0.598)
Fish: pCi/kg . ’
Cs-134 < 61.2 (<6.00 - <130.00) < 25.3 (-20.4 - <70.0) 4,62 (-4.25 - 13.3)
Cs-137 < 88.8 (<10.00 - <130.00) < 30.7 (-35.1 - <80.0) 11.4 (-3.02 - 30.7)
Co-58 < 87.7 (<9.00 - <130.00) < 37.2 (1.1 - <80.0) -3.10 (-16.8 -~ 11.5)
Co-60 < 80.6 (<9.00 - <130.00) < 31.8 (-18.4 - <110) -0.874 (-16.5 - 19.1)
Fe-59 <130.0 (<30.00 -<260.00) < 85,0 (-34.6 - <190) -7.86 (-34.2 - 11.5)
Mn-54 < 88.3 (<8.00 -<130.00) <

37.1 (-10.3 - <80.0) . 1.06 (-5.53 - 6.37)

aA11 stations, all years
bIndicator stations only




TABLE 5-1 (Cont'd)
REMP DATA SUMMARY

Media/Analysis Preoperational? 1984 Operationalb 1985 Operationalb
Mean Range Mean . Range Hean Range
Produce: pCi/kg _ }
Cs-134 <49,1 (<10.00 - <140.00) 9.55 (-24.8 - 19.8) 1.85 (-9.29 - 13.1)
l Cs-137 <69.8 (<10.00 - <140.00) <13.37 (-2.21 - <30.8) 0.547 (-9.77 - 9.89)
I-131 <105.6 (<10.00 - <1000.00) <19.36 (-0.84 - <30.8) 1.45 (-19.7 - 14.2)
TLD: mR/day . :
Quarterly 0.24 (0.11 - 0.32) 0.22 (0.18 - 0.33) 0.23 (0.16 - 0.29)
Annual 0.24 (0.20 - 0.31) 0.22 (0.16 - 0.27) 0.22 (0.19 - .27)

[

b-S

3A11 stations, all years
bIndicator stations only
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Media (Units)

TABLE 5-2
A COMPARISON OF THE CONTRACTUAL AND BRANCH

TECHNICAL POSITION LOWER LIMITS OF DETECTION

Air
Particulates:

. (pCi/m3)

Air lodine:
(pCi/m3)

Water:
(pCi/1)

UST Nominal

Lower Limits BTP Lower Limit
Analysis of Detection of Detection

Gross Beta 0.003 0.01
Gamma Spectrometry 0.01

Cs-134 0.008 0.05
Cs-137 0.01 | 0.06
I-131 0.04 0.07
Gross Beta 4 4
Tritium 300 2000
I-131 1 1
Sr-90 ] " e
Gamma Spectrometry 10 --
Mn-54 10 - 15
Fe-59 20 30
Co-58 10 15
Co-60 10 . 15
Zn-65 20 30
Zr-95 20 30
Nb-95 . 10 . 15
Cs-134 10 15
Cs-137 10 18
Ba-140 35 60
La-140 10 15

5-5



Media (Units)

TABLE 5-2 (Cont'd)
A COMPARISON OF THE CONTRACTUAL AND BRANCH

TECHNICAL POSITION LOWER LIMITS OF DETECTION

Soil/
Sediment:
(pCi/kg)

Fish:
(pCi/kg)

Milk:
(pCi/1)

Garden
Produce:
(pCi/Kg)

UST Nominal
Lower Limits

BTP Lower Limit

of Detection

Analysis of Detection
Gamma Spectrometry 100
Co-60 100
Cs-134 100
Cs-137 100
Sr-90 10
Gamma Spectrometry 100
Mn-54 90
Fe-59 170
Co-58 90
Co-60 90
Zn-65 170
Cs-134 90
Cs-137 100
I-131- 1
Gamma Spectrometry 10
Cs-134 10
Cs-137 10
Ba-140 35
La-140 15
Gamma Spectrometry 50
Cs-134 50
Cs-137 50
I-131 50

5-6
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A summary of the analytical results for 1985 is contained in Table
5-3. For any reported result above the CLLD, the highest result and
the data means and ranges for that analysis are given for the control
and indicator stations.

Because the CLLDs for the specific radionuclides under gamma spectro-
metry were not specified in the current Supply System - U.S. Testing
contract, CLLD values were determined for these radionuclides from
their current actual LLD values relative to the actual Cs-137 LLD.

£.1 Direct Radiation

Environmental radiation dose rates due primarily to gamma radiation,
as determined by the thermoluminescent dosimeters (TLDs), are summar--
ized in Tables 5-4 through 5-6. Naturally occurring radiocactivity
such as radiation from cosmic origins and natural radioactivity in the
atmosphere and soil, as well as fallout radioactivity from atmo-
spheric testing of nuclear weapons, constitute the background radiation
at each sampling location. ° Statistically significant variations in
background radiation occur between geographical areas within the
region, as indicated by the station to station variability observed in
the summary tables of results. From the quarterly TLD results given .
on Table A-1 of Appendix A, it is also clear that some variability in
results occurred between quarters. The lower results obtained for
each station during the first quarter were 1ikely due to problems
encountered during the determination of calibration factors. This
problem was identified and corrected, so it did not affect the results
of the remaining three quarters. :

In Table 5-4, the 1985 TLD results are compared to the preoperational
and 1984 results. The mean TLD results for each quarter in 1985 are
compared to the preoperational ‘mean in Figure 5-1. No significant
increases were indicated in the 1985 data. Quarterly TLD regults

5-7



TABLE 5-3
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 1985 ANMUAL SUMMARY

Name of Facility Supply System WNP-2 Docket No. 50-397

Location Hanford & . , Reporting Period dJanuary 1, 1985-December 31, 1985
Medium or Type and Contractual A1l Indicator Location with Highest Control Locations Number of
Pathway Total Number Lower Limit Locations Annual Mean Mean (f)P Range  Monroutine
Sampled of Analyses of Detection? Mean (f)P Name Mean (f)b Reported
Performed (CLLD) ‘Range _ Distance & Range Measurements®
’ Direction - .

Air Particle Gross Beta  0.003 pCi/m3  0.0281(567/ Station 57 0.0312(52/  0.0228(52/52)

Filter (619) _ 567)  52)
- ~ {0.00663- 0.75 miles N (0.00785- (0.00638-0.072)
0.140) 0.140)
Gamma (48) .
g Cs-134 0.008 pCi/m3  cLp : CLLD
Cs-137 0.01 pCi/m3  CLLD , ' CLLD
Air Todine  I-131 (619) 0.04 pCi/m3 '1.875-05(1/ Station 57 7.4&5-04(0/ -0.0015(0/51)
568 52
(-0.0221 - 0.75 miles N (-0.0221 -  (-0.0197 -
0.0453) 0.0160) 0.0119)
Water Gross Beta 4 pCi/l 2,65(6/41) Station 27 3.81(4/12)  1.33(0/11)
(52) (0.375 .-8.06) 3.20 miles E (0.620 -8.06) (0.203 -3.55)
Tritium (32) 300 pCi/l CLLD a CLLD
Gamma (64)
Mn-54 10 pCi/ CLLD CLLD
Fe-59 20 pCi/l CLLD. ~ : CLLD
Co-58 10 pCi/t CLLD CLLD

\ - Y - - -
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TABLE 5-3 (Cont'd)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 1985 ANNUAL SUMMARY

Medium or Type and Contractual A1l Indicator Location with Highest Control Locations Number of
Pathway Total Number Lower Limit Locations Annual Mean Mean (f)P Range Nonroutine
Sampled of Analyses of Detectiond Mean (f)b Name Mean (f)P Reported
Performed (CLLD) Range Distance & Range Measurements®
Direction
Water Co-60 10 pCiN CLLD CLLD
(Cont'd) }
Zn-65 20 pCiN CLLD CLLD
Zr-95 20 pCi/l CLLD CLLD
Nb-95 10 pCiN CLLD . CLLD
Cs-134 10 pCiN ~ CLLD CLLD
E: Cs-137 10 pCi/1 CLLD CLLD
Ba-140 35 pCi/l 2.54(0/53) Station 28 10.7(0/12) -2.03(1/11)
(-22.9 -24.3) 7.40 miles (-5.18 -24.3) (-29.1 -35.8)
SSE
La-140 10 pCi/1 CLLD . . CLLD
Soil Gamma (5) '
Cs-134 100 pCi/kg CLLD ) CLLD
Cs-137 100 pCi/kg 320(3/4) Station 23 586(1/1) 4.87(0/1)

(9.41 -586.0) 3.00 miles
ESE




TABLE 5-3 (Cont'd) |
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 1985 ANNUAL SUMMARY

Medium or Type and Contractual A1l Indicator Location with Highest Control Locations MNumber of
Pathway Total Number Lower Limit Locations Annual Mean Mean (f)® Range  Nonroutine
Sampled of Analyses of Detection® Mean (f)P Name Mean (f) :

Performed (CLLD) Range Distance & Range Measurements®

Direction

Sediment Gamma (4)

Co-60 100 pCi/kg CLLD CLLD

Cs-134 100 pCi/kg CLLD CLLD

Cs-137 100 pCi/kg 1.09E+03(2/2) Only one indicator 99.7(1/2)

(296 -1890)  location sampled for this (84.3 -115)
- medium -

Fish Gamma (17)
o Mn-54 90 pCi/kg CLLD. CLLD
5 Fe-59 170 pCi/kg  CLLD CLLD

Co-58 90 pCi/kg CLLD CLLD

Co-60 90 pCi/kg CLLD CLLD

Zn-65 170 pCi/kg CLLD CLLD

Cs-134 - 90 pCi/kg CLLD CLLD

Cs-137 100 pCi/kg CLLD CLLD




TABLE 5-3 (Cont'd)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 1985 ANNUAL SUMMARY

Medium or Type and Contractual A1l Indicator Location with Highest Control Locations Number of
Pathway Total Number Lower Limit Locations Annual Mean Mean (f)P Range Honroutine
. Sampled of Analyses of Detection® Mean (f)P Name Mean (f)P . Reported ‘
Performed (CLLD) Range Distance & Range Measurements®
Direction .
Milk I-131 (79) 1.0 pCiNl CLLD CLLD
Gamma (79)
Cs-134 10 pCi/1 -0.0623{0/61) Station 37 0.522(0/7) 1.80(1/18)
(-7.43-8.12) 16.00 miles (-3.43 -4.34) (-5.8 -14.5)
SSE )
Cs-137 10 pCiN CLLD CLLD
Ba-140 35 pCi/i 3.63(1/61) Station 37 5.03(0/7) ‘0.666(0/18)
(-44.3 -42.7) 16.00 miles (-16.4 -17.3) (-14.4 -17.8)
a SSE
=
La-140 15 pCi/l CLLD CLLD
Roots Gamma (8)
I-131 50 pCi/kg CLLD CLLD
Cs-134 50 pCi/kg CLLD CLLD

Cs-137 50 pCi/kg CLLD CLLD




TABLE 5-3 (Contiﬁued)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 1985 ANHUAL SUMMARY

ﬁedium or Type and Contractual A1l Indicator Location with Highest Control Locations Number of
Pathway Total Number Lower Limit Locations Annual Mean Mean (f)P Range Nonroutine
Sampled of Analyses of Detection® Mean (f)P Name Mean (f)b Reported

Performed (CLLD) Range Distance & Range Measurements®

Direction .

Fruit Gamma (8)

I-131 50 pCi/kg CLLD CLLD

Cs-134 50 pCi/kg CLLD u ’ CLLD

Cs-137 50 pCi/kg CLLD CLLD

Veg Stock Gamma (8)

1-13] 50 pCi/kg CLLD CLLD
g Cs-134 50 pCi/kg CLLD : CLLD
, Cs-137 50 pCi/kg CLLD CLLD

3Contractual Lower Limit of Detection (CLLD) is defined in Nuclear Project No. 2, Contract C-20028.

bgf) is the ratio of positive results above the CLLD to the number of samples analyzed for the parameter of
nterest. . )

CThere were no nonroutine reported measurements for the period.
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ranged from 0.16 to 0.22 mR/day, while the annual TLD results ranged
from 0.19 to 0.27 mR/day. The slight Tow bias observed in the annual
TLD data (Table A-2 of Appendix A), compared to the quarterly data,
likely results from fading of the thermoluminescent signal over the
period in the field.

Log probability plots of the quarterly and annual TLD are presented in
Figures 5-2 through 5-6. The linearity of the data, indicates that
the TLD data fits a log normal distribution. The linear data, as well
as consistent slopes, or gecmetric standard deviations, indicate that
there were no changes in the direct radiation levels at the sampling
sites during 1985. The geometric standard deviations determined for
the data from each quarter and for the annual TLDs ranged from 1.06 -
1.07, indicating a consistent variability among the results for each
period. As noted above, the first quarter results were biased low
ccmpared to the other three quarters and the annual results.

An analysis of variance performed on the quarterly TLD data again
indicated a significant difference between the results of Station 46
and the results all the other stations. This station is located just
odtside the Wahluke hunting area and is 1ikely in a region having a,
higher background radiocactivity than the other TLD stations. The
results of Station 46 reported for the preoperational period also
support this conclusion.6

5-13
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TABLE 5-4

MEAN QUARTERLY TLD DATA SUMMARY FOR THE PREOPERATIONAL

AND OPERATIONAL PERIQDS (MR/DAY)

STATION  PREOPERATIONAL 1984

Mean Std. Dev. Mean Std. Dev.
1 0.2404 0.0258 . 0.2157 0.0115
2 0.2334  0.0221 0.2134  0.0126
3 0.2248 0.0246  0.2018  0.0146
4 0.2221 0.0347  0.1921  0.0160
5 0.2287 0.0226  0.1990  0.0089
6 0.2227 0.0203  0.2066  0.0182
7 0.2357 0.0235  0.2119  0.0138
8 0.2601 0.0194  0.2334  0.0167
9 0.2171 0.0246  0.2052  0.0127
10 0.2302 0.0189  0.2073  0.0120
1 0.2361 0.0180  0.2152  0.0103
12 0.2509  0.0221 0.2258  0.0140
13 0.2372 0.0197  0.2151  0.0161
14 0.2439  0.0291 0.2135  0.0121
15 0.2548 0.0240  0.2247  0.0139
16 0.2444 0.0199  0.2256  0.0145
17 0.2501 0.0243  0.2130  0.0205
18 0.2416 0.0177 . 0.2146  0.0136
19 0.2400 0.0200  0.2136  0.014]
20 0.2368 0.0196  0.2090  0.0127
21 0.2273 0.0199  0.1987  0.0098
22 0.2420 0.0224  0.2162  0.0118
23 0.2376 0.0169  0.2111  0.0095
24 0.2431  0.018] 0.2145  0.0130
25 0.2540 0.0193  0.2255  0.0146
40 0.2184 0.0179  0.2125  0.0077
41 0.2587 0.0220  0.2358  0.0083 -
42 0.2458 0.0212  0.2237  0.0139

5-20

Mean  Std. Dev.

0.234
0.225
0.220
0.207
0.212
0.211
0.221
0.239
0.203
0.216
0.219
0.229
0.225
0.227
0.237
0.235
0.232
0.231

0,237

0.223
0.213
0.227
0.225
0.224
0.244
0.227
0.244
0.233

0.023
0.026
0.023
0.034
0.022
0.019
0.022
0.044
0.018
0.020
0.026
0.024
0.021
0.024
0.029
0.041
0.028
0.030
0.032
0.022
0.024
0.032
0.026
0.022
0.033
0.036
0.033
0.029



TABLE 5-4- (Cont'd)

MEAN QUARTERLY TLD DATA SUMMARY FOR THE PREQPERATIONAL

AND OPERATIONAL PERICDS THMR/DAY)

STATION PREOPERATIONAL 1984 ‘
Mean Std. Dev., Mean Std. Dev.
43 0.2529 -0.0195 0.2258 0.0139
44 0.2326 0.0173 0.2117 0.0140
45 0.2333  0.0192 0.2086 0.0129
46 0.2854 0.0234 0.2520 0.0123
47 0.2177  0.0173 0.1940 0.0093
49 0.2391 €.0151 0.2185 - 0.0149
50 0.2223 0.0082 0.2114 0.0181
51 0.2283 0.0146 0.2098 0.0109
53 0.2730 0.0196 0.2443 0.0133
54 0.2602 0.0117 0.2272 0.0104
55 0.2256 0.0085 0.2083 0.0091
56 0.2379 * 0.0102 0.2143 0.0126
71(S1) 0.2408 0.0199 0.2159 0.014¢5
72(82) 0.2495 0.0133 0.2204 0.0144
73(S3) 0.2279 0.0144 0.2027 0.0117
74(s4) 0.2632 0.0153 0.2263 0.0145
75(S5) 0.2247 0.0157 0.1956 0.0099
76(S6) 0.2419 0.0124 0.2094 0.0130
77(S7) 0.2492 0.0118 0.2174 0.0133
73(s8) 0.2474 0.0139 0.2086 0.0114
79(59) 0.2528 0.0233 0.2187 0.0136
80(S10) 0.2431 0.0127 0.2114 0.0184
81(S11) 0.2433 0.0240 0.2126 0.0102
82(s12) 0.2571 0.0181 0.2174 0.0087
83(s13) 0.2510 0.0138 0.2256 0.0163
84(S14) 0.2443 0.0157 0.2050 0.0108
85(S15) 0.2569 0.0176 0.2204 0.0201
86(S16) 0.2489 0.0136 0.2240 0.0148
AN 0.2401 0.0243 0.2149 0.0170
5-21

1985
Mean  Std. Dev.
0.228 0.027
0.223 0.030
0.220 0.024
0.267 0.031
0.208 0.021
0.217 C.023
0.222 0.024
0.220 0.025
0.252 0.032
0.238 0.025
0.223 0.025
0.223 0.023
0.247 0.022
0.238 0.019
0.217 0.020
0.239 0.026
0.212 0.025
0.223 0.022
0.219 0.020
0.219 0.020
0.218 0.024
0.221 0.025
0.229 0.027
0.230 0.025
0.229 0.023
0.223  0.025
0.231 0.027
0.248 0.026
0.227 0.025




TABLE 5-5

STATION  PREOPERATIONAL 1984
Mean Std. Dev. Mean Std. Dev.
1 0.2521  0.0231 0.2325  0.0048
2 0.2301 0.0067  0.2226  0.0151
3 0.2297 0.0087  0.2069  0.0098
4 0.2397 0.0427  0.1966  0.0052
5 0.2396 ~ 0.0186  0.2025  0.0096
6 0.2243 °0.0076  0.2089  0.0169
7 0.2341 0.0057  0.2262  0.0198
8 0.2647 0.0088  0.2326  0.0120
9 0.2186 0.0076  0.1971  0.0115
10 0.2312 0.0085  0,2148  0.0125
n 0.2346 0.0088  0.2146  0.0111
12 0.2553 0.0065  0.2345  0.0169
13 0.2376 0.0058  0.2241  0.0061
14 0.2339 0.0075  0.2201  0.0122
15 0.2528 0.0042  0.2388  0.0086
16 0.2486 0.0078  0.2253  0.0177
17 0.2426 0.0094  0.2320 0.0119
18 0.2523 0.0176  0.2322  0.0145
19 0.2346 0.0044  0.2275  0.0101
20 0.2367 0.0115  0.2229  0.0070
21 0.2246 0.0086  0.2052  0.0110
22 0.2368 0.0059  0.2203  0.0103
23 0.2338 0.0067  0.2199  0.0230
24 0.2373 0.0082  0.2222  0.0095
25 0.2547 0.0097  0.2419  0.0253
40 0.2097 0.0050  0.2099  0.0075
a1 0.2635 0.0077  0.2327  0.0092
5-22

ANNUAL TLD DATA SUMMARY FOR THE PREOPERATIONAL

. 1985
Mean  Std. Dev.
0.215  0.017
0.215  0.011
0.200  0.007
10.193  0.007
0.204  0.013
0.201  0.010
(a)
(a)
0.190  0.017
0.210  0.006
0.208  0.005
0.223  0.014
0.216  0.016
0.207  0.007
0.224  0.003
0.211  0.016
(a)
0.218  0.007
0.218  0.007
0.216  0.006
0.209  0.008
0.195  0.006
0.207  0.005
0.209  0.006
0.204  0.004
0.227  0.003
0.211  0.017



TABLE 5-5 {Cont'd)

ANNUAL TLD DATA SUMMARY FOR THE PREOPERATIONAL

STATION PREOPERATIONAL
Mean Std. Dev.

42 0.2351 0.0079
43 0.2417 0.0111
44 0.2370 0.0141
45 *0.2310  0.0099
46 0.2876 0.0088
47 0.2204 0.0161
49 (b)

50 (b)

51 (b)

52 (b)

54 (b)

.55 (b)

56 (b}

A 0.2412 0.0121
72 0.2508 0.0095
73 0.2293  0.0065
74 0.2438  0.0056
75 0.2365 0.0053
76 0.2418 0.0100
77 0.2463 0.0110
78 0.2464 0.0189
79 0.2520 0.0065
80  0.2337 0.0253
81 0.2265 0.0074
82 0.2460 0.0144
83 0.2496 0.0108
84 0.2303 0.0102

1984
Mean Std. Dev.
0.2206  0.0130
0.2232  0.0090
0.2105  0.0140
0.2060  0.0078
0.2717  0.0085
0.2117  0.0312
0.2247  0.0130
0.2263  0.0141
0.2115  0.0142
0.2426  0.0091
0.2333  0.0133
0.2195  0.0216
0.2224  0.0170
0.2314  0.0216
0.2307  0.0193
0.2096 0.0172
0.2371  0.0146
0.2067  0.0263
0.2189  0.0220
0.2241  0.0102
0.2229  0.0169
0.2254  0.0140
0.1902  0.0381
0.2214  0.0170
0.2281  0.0274
0.2449  0.0268
0.2154  0.0068
5-23

1985
Meéan  Std. Dev.
0.217 0.005
0.222 0.005
0.210 0.014
0.212 0.005
0.269 0.00€
0.123  0.006
0.214  0.009
0.209 0.019
0.204 0.014
0.252 0.024
0.226 0.008
0.212 0.006
0.212 0.029
0.252 0.026
0.238 0.020
0.208 0.009
0.221 0.025
0.212 0.014
0.231 0.028
0.223  0.016
0.268 0.044
0.218 ° 0.014
0.215 0.007
0.216 0.010
0.223 0.014
0.222 0.013
0.208 0.018
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TABLE 5-5 (Cont'd),
ANNUAL TLD DATA SUMMARY FOR THE PREOPERATIONAL

STATION  PREOPERATIONAL 1984 ‘ 1985

Mean Std. Dev, Mean Std. Dev. Mean  Std. Dev.
85 0.2524 0.0072 0.2418 0.0089 0.233 0.014
86 0.2401 0.0075 0.2434 0.0181 0.247 0.012
All 0.2406 0.0179 0.2230 0.0203 0.22 0.015

(a) TLD missing
(b) Stations 49-56 were first monitored during Fourth Quarter 1983.
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Station

~ W 00 N O W~

12
13
14
15
16
17
18
19
20
21
22
23
24
25
40
41
42

TABLE 5-6

1985 QUARTERLY VERSUS ANNUAL TLD DATA (MEAN MR/DAY + 1 o)

Quarterly TLDs

0.234 + 0,023
0.225 + 0.026
0.221 + 0,028

.0.207 + 0.033

0.212 + 0.022
0.211 .+ 0.019
0.221 + 0.022
0.239 + 0,044
0.203 + 0.018
0.216 + 0.020
0.219 +.0.026
0.229 + 0.024
0.225 + 0.02]
0.227 + 0.024
0.237 + 0.029
0.235 + 0.041
0.232 + 0.028
0.231 + 0.030
0.237 + 0.032
0.223 + 0.022
0.213 + 0.024
0.227 + 0.032
0.225 + 0.026
0.224 + 0.022
0.244 + 0.033
0.227 + 0,036
0.244 + 0.035
0.233 + 0.029

5-25

Annual TLDs

0.215 + 0.017
0.215 + 0.011
0.200 + 0.007
0.193 + 0.007
(a)

(a)

0.190 + 0.011
0.190 + 0.011
0.190 + 0.011
0.210 + 0,006
0.208 + 0.005
0.223 + 0.014
0.216 + 0.016
0.207 + 0.007
0.224 + 0,003
0.211 + 0.016
(a)

0.218 + 0.007
0.216 + 0.006
0.210 + 0.008
0.195 + 0.006
0.207 + 0.005
0.209 + 0.006
0.204 + 0.004
0.227 + 0.003
0.211 + 0.017
0.227 + 0.002

10.217 + 0.005
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TABLE 5-6 (Cont'd)

1985 QUARTERLY VERSUS ANNUAL TLD DATA (MEAN MR/DAY +10)

Station

43
44

45

46
47
49
50
51
53
54
55
56
- N
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

(a) TLD missing

(S1)
(s2)
(S3)
(s4)
(S5)
(S6)
(S7)
(s8)

(S9)

(s10)
(s11)
(S12)
($13)
(514)
(S15)
(S16)

Quarterly TLDs

0.228 + 0,027
0.223 + 0.030
0.200 + 0.024
0.267 + 0.031
0.208 + 0.02]
0.217 + 0.023
0.222 + 0.024
0.220 + 0.025
0.252 + 0,032
0.238 + 0.025
0.223 + 0.025
0.223 + 0.023

0.247 + 0.022

0.238 + 0.019
0.217 + 0.020
0.239 + 0.026
0.212 + 0.025
0.223 + 0.022
0.219 + 0.020
0.219 + 0.020
0.218 + 0.024
0.221 + 0.025
0.229 + 0.029
0.230 + 0.025

0.229 + 0,023 °

0.223 + 0,025
0.231 * 0.027
0.248 + 0.026

5-26

Annual TLDs

0.222 + 0.005
0.210 + 0.0144
0.212 + 0.005
0.269 + 0.006
0.193 + 0.006

0.214 + 0.009

0.209 + 0.020
0.204 + 0.014
0.252 + 0.024
0.226 + 0.008
0.212 + 0.006
0.212 + 0.030
0.251 + 0.261
0.238 + 0.020
0.208 + 0.010
0.221 + 0.025
0.212 + 0.014
0.231 + 0.028
0.223 + 0.016
0.268 + 0.044
0.218 + 0.014
0.215 + 0.007
0.216 + 0.010
0.223 + 0.014
0.222 + 0.013
0.208 + 0.018
0.233 + 0.014
0.247 + 0.012



5.2 Airborne Particulate/Air lodine

The results of gross beta analyses on air particulate filters are
presented in Table A-3 of Appendix A. A total of 569 indicators and
52 control samples were analyzed. Two of the results for Station 7
(1.79 and 0.577 pCi) were not included in Table A-3 because they were
gross counts, not adjusted by the volume of air sampled. A1l results
were above the CLLD for the gross beta analysis. The highest result
observed for the indicator stations was 0.140 pCi/m3. This result
occurred at Stations 23 and 57 in mid December, when local weather
inversion caused a significant increase in the background radiation
levels. The effect of this inversion was observed in the results of
ten of the eleven indicator stations and in unusually high detecter
backgrounds reported by U.S. Testing during that period. The range of
results for 1985 was similar to the ranges of the preoperational and
1984 results. The average weekly results are plotted in Figure 5-7,
along with an indicator of the preoperational mean. Aside from the
high results observed in December, the gross beta results during 1985
generally were within previously reported ranges for airborne
radioactivity in the Hanford environs.”

During 1985, the Supply System REMP participated in a small local
intercomparison study sponsored by Battelle Northwest Labtoratories.

The purpose of the study was to compare the gross beta, gross alpha
and gamma spectrometry results that various Hanford DOE contractors

and the Supply System obtained for two spiked air filters. The
two-inch glass fiber filters, containing known amounts of Sr-90, Cs-137
and Am-241, were submitted to,U.S. Testing for routine gross beta
analysis only. The results reported for that analysis were 41 + 4.3

and 45 + 5.2 pCi, which agreed reasonably well with the known activity
of 36 pCi.
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Routtne air filters were composited on a quarterly basis and analyzed
using gamma spectrometry. The results of these composite samples are
given in Table A-4 of Appendix A. No results above the CLLDs for
Cs-137 and Cs-134 were detected. Forty-one of 44 indicator results
and 3 of 4 cpntroT results were above the CLLD for Be-7, a component
of natural background radiation.

Iodine-131 measurements were made on charcoal cartridges collected
each week from the air samplers. As shown in Table 5-1, the 1985
results were well wiéhin the ranges observed for the preoperationral
and 1984 data. Only one result from an indicator station exceeded the
CLLD for that analysis and that result was less than the LLD for I-131
in air specified in the Branch Technical Position.! The I-131 in

air results are given in Table A-5 of Appendix A.

5.3 MWater

Gross beta measurements were made on 52 water samples: 41 from indi-
cater stations and 11 from the control location. Six of the 52
results were greater than the CLLD (4 pCi/liter). The highest result
from an indicator station was 8.06 pCi/1iter. The mean gross beta
result was 2.65 pCi/liter. These results are within the range
observed during the preoperational period for that analysis. The
individual gross beta in water results are contained in Table A-6 of
Appendix A. |

A nonconformance report was issued by U.S. Testing for gross beta
analyses performed on the water samples collected on December 18,
1985. Cross-contamination occurring during sample preparation
accounted for abnormally high gross beta results. The samples were
subsequently reanalyzed and the reported results were corrected.
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Tritium in water analyses were performed on 32 water samples during
1985, A1l tritium results were below the 300 pCi/liter CLLD, as well
as Plant Technical Specification 1imits and Washington State Water
Quality Standards. The tritium water results for 1985 were also 1ower
than the results reported for the preoperational and 1984 reporting
periods. Individual tritium in water results are given in Table A-7
of Appendix A. ’

Gamma spectromﬁtny was performed on 64 water samples: 53 from indi-
cator stations and 11 from the control location. All radionuclides
detected were below the CLLD, except Ba—140, which exceeded the CLLD
in one sample from the control location. In a few cases, it was
necessary to calculate the La-140 result from the Ba-140, because the
period between sample collection and counting was longer than usual.
In order to achieve the required CLLD, transfent equilibrium was
assumed to exist between the parent and La-140. The gamma
spectrometry results are contained in Table A-8 of Appendix A.

During 1985, the Sr-89 and Sr90 analysis was not performed on drinking
water because no gross beta results were ten (10) times the mean of
the previous three months' activity or significantly greater than 8
pCi/Titer. ) | '

The I-131 analysis was also not performed on drinking water samples
because the calculated dose for the consumption of water was not
greater than 1 mrem per year to the maximum organ.8

Beginning in July 1985, a second, or duplicate, sample was drawn from
the plant discharge 1ine (Station 27) each time the routine sample was
drawn. The routine and duplicate samples were analyzed at the same
time. The results of the duplicate (Station 72) and routine samples
are compared in.Table 5-7. In général, the gross beta results for the
duplicate samples agree with the routine sample results. The gamma
spectrometry results, however, are quite varied and cénnot be easily
compared. This 11lustrates the large uncertainty associated with
environmental sample results at or below the LLD for a particular
procedure.
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Date

7N17-8/21

8/21-9/18

9/18-10/16

10/16-11/20

11/20-12/18

TABLE 5-7
COMPARISON OF THE RESULTS FOR STATION 27

AND ITS DUPLICAIE, STATION /2

Station Gross Beta
Number (pCi/liter)
27 2.54 + 1.54
72 2.16 + 1.28
27 5.61 + 2.02
72 5.00 + 1.87
27 0.620 + 1.34
72 2.33 +1.51
27 3.49 + 1.63
72 3.39 + 1.69
27 3.24 + 1.32

72

3.00 + 1.28

H Gamma Spectrometry (pCi/liter)

Cs-134

-0.572 +1.77
0.240 +1.88

-0.326 + 1.30
0.00 +1.47
1.61  +1.02

0.432 +1.44

0.439 + 1.46
0.958 + 1.69

-0.0788 + 1.80
-1.03  + 1.62

5-31

Cs-137

0.863 + 1.67
0.326 + 1.42

0.199 + 0.86
-1.69 +1.90

-1.33 £ 1.99
0.355 + 1.62

1.13 +1.08
1.37 +1.16

2.61 +1.18
-0.913 + 1.59

Co-60

1.02 +1.89
1.52 +1.15

1.35 + 1.11
0.969 + 1.80

0.673 + 0.778
-2.43 + 2,01

0.294 + 1.49
-0.325 + 1.34

-0.862 + 1.83
-1.08 +1.78



5.4 Soil

Gamma spectrometrthas performed on five samp1e§ from four indicator
stations and cne control station. The Cs-137 levels found in three of
the five samples were above the CLLD (100 pCi/kg), but within the
range of results observed for the .preoperational and 1984 operational
periods, as well as the results reported for offsite samples by the
Hanford Environmental Monitoring Program7. A1l the Cs-134 results
were below CLLD. The other radionuclides indicated in the soil sample
results (Table A-9 of Appendix A) are the normal decay products of
naturally occurring radionuclides from the Th-232 and U-238 decay
series.d The levels of these radionuclides found in the indicator
samples were generally less than the levels found in the control

. samples.

5.5 Shoreline Sediment

Gamma spectrometry was performed on four samples, two from indicator
locations and two from control locations. The results for sediment
samples are presented in Table A-10 of Appendix A. Cesium =137 levels
were above the CLLD in both the indicator samples and in one of the
control samples. The maximum indicator sample result for Cs-137 was
1820 pCi/kg, which was higher than Tevels observed during the pre-
operational and 1984 reporting periods. Higher than usual levels of
Cs-137 were not observed in the WNP-2 discharge water samples during
the reporting period, as one might expect, assuming Cs-137 accumulation
in the shoreline sediment. It is 1ikely that, with the uncertainties
associated with sediment sampling, and considering the 30-year half-
life of Cs-137, this high result reflected not the accumulation of new
activity from WNP-2 discharge, but the inadvertent inclusion of deeper
sediment deposits containing Cs-137 from past Hanford operations.10’11

Further indication that this was an anomalous result and not indicative

of plant environmental impact are the relatively consistent levels of
Cs-134 in the indicator and control samples. Cesium-134 is a fission
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product with a Haif-]ife of 2.06 years. It would be expected to be
transported and to accumulate in the river sediments along with the
Cs-137. The feveis of Cs-134 would have also increased, if the
elevated Cs-137 results were due to recent deposition.3

Cobalt-60 was reported at levels below the CLLD for the indicator and
control samples. The presence of Co-60 in the shoreline sediment is
expected as a result of past Hanford operations,10,11

.5.6 Fish | '

Seventeen (17) fish samples were analyzed using gamma spectrometry.
A11 radionuclide concentrations were less than the CLLD. The results
of the individual fish samples are presented in Table A-11 of
Appendix A.

5.7 Milk

During 1985, 79 milk samples were analyzed for iodine-131 and gamma-
emitting radionuclides. A1l I-131 results were below 1.0 pCi/liter,
the current CLLD and the LLD specified in the Branch Technical
Position. The highest 1985 results were above the highest results
observed for the 1984 reporting period. Although results were within
the range specified for the preoperational period, the use of "less
than LLD" values for the preoperational results makes comparison
difficult. The I-131 results for individual samples are given in

Table A-12 of Appendix A.

During the second quarter of 1985, slightly elevated iodine-131
results were observed for the indicator locations and the control
location. The results during that period ranged from 0.0197 to 0.487
pCi/liter for the control samples and from -0.106 to 0.598 pCi/liter
for indicator samples. Since the plant was in an outage from May 6 to
July 1, 1985, and since the WNP-2 reactor coolant concentrations of
I-131 remained low during 1985, it is highly unlikely that these
results are attributable to WNP-2 plant effluent releases.12
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The high errors associated with these results and the fact that they
are at the Tevel of U.S. Testing's actual lower limit of detection for
that procedure greatly reduce their significance in terms of
environmental impact.

One outcome of an investigation into the elevated I-131 results was
the discovery that much of the feed used for the cows at the control
location (Station 9) in the Grandview area consists of hay grown in
the Hollingsworth Road area in Franklin County. The feed source is in
the most probable downwind direction from the site and, therefore,
most 1ikely to be affected by measurable deposition. Because this
situation lessens the appropriateness of the current control location,
another milk source that would provide consistent ccntrol samples was
sought. A milk source using only locally grown feed was located in
the Sunnyside area. Routine sampling from that source is expected to
begin during the second quarter of 1986.

The gamma spectrometry results were generally below CLLD, except for
two samples: one, a control sample which exceeded the CLLD for Cs-134
and the other, an indicator sample which exceeded the CLLD for Ba-140.
Neither‘of these results, however, exceeded the LLDs specified in the
Branch Technical Position. Gamma spectrometry results for individual
samples can be found in Table A-13 of Appendix A.

Duplicate milk samples for Station 36 were collected, beginning in
August 1985. The gamma spectrometry and I-131 results for the
duplicate samples (Station 37) and the routine results for Station 36
* are given in Table 5-8. The variability between the results of these
samples, which were taken from the same location at the same time,
further exemplifies the difficulty of comparing individual samples
containing radionuclides at or below the LLD in order to determine -
whether a significant differerice exists.
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Station Todine-131
Date Number  (pCi/liter)
8-06 36 0.0229 + 0.172
37 -0.117 +0.153
8-20 36  0.0315 + 0.107
37 -0.0330 + 0.123
9-04 3 0.104 +0.146
37 0.194 +0.156
9-17 36  0.0694 + 0.010
37 0.0294 + 0.0496
10-15 36 0.0256 + 0.0758
37 0.0610 + 0.0692"
11-19 36  0.155 +0.144
37 -0.0345 + 0.136
12-17 36  -0.104 + 0.152
37 -0.174 + 0.230

TABLE 5-8 -
COMPARISON OF THE RESULTS FOR STATION 36

A

L]

Gamma Spectrometry (pCi/liter)

Cs-137

-1.62 + 3.46
-2.29 + 3.60

6.09
-2.4

+ 4,69
+3.27

1.18 +3.04
0.241 + 2.90

3.41 +3.1
3.33 *2.80

Cs-134

2.08 + 3.08
-1.09 + 3.42

0.806 + 5.16
-1.89 +3.14

0.180 + 3.06
3.96 + 3.28

1.96 +3.16
0.811 + 3.34

-0.0802 + 3.04 1.10 + 3.46

6.03 + 3.03

-3.43 +3.51

-1.04 +2.99 -0.715 + 3.25

-0.802 + 3.33

11.32 4 2.67

2.09 +3.00

5-35

0.954 + 3.16

2,05 + 2.61
4.34 + 3.06

Ba-140

0.156 + 12.0
8.44 +13.1

-15.7
7.94

+19.8
+12.6

-7.43
6.24

+13.5
+12.1

-8.05
" 11.4

+ 11.5
+12.0

3.55 +10.8
0.298 + 11.3

0.596 + 11.9
-16.4 +13.2

-8.18 +11.8
17.3  +10.9

La-140

2.88 +4.36
-8.18 + 6.63

-24.2 +9.03
-2.59 +6.34

-5.04 +6.32
-0.199 + 4.03

-0.306 + 3.86
3.47 +5.49

2.89 + 2.61
-2.94 + 4.60

0.203 + 4.17
4.19 +5.16

-1.60 +3.91
0.663 + 5.13



5.8 Garden Produce )

Garden produce samples are subdivided into three groups: root crops,
fruit and vegetable stock. Root crops include carrots, onions,
potatoes and beets. Vegetable stock is the consumablé portion of the
vegetable which grows above ground. Gamma spectometry was performed
on these samples and the concentrations of all radionuclides, were
below the respective CLLDs. The results for the individual root
crops, vegetable stock, and fruit sahp1es are shown in Tables A-14
through A-16 of Appendix A.

5.9 Summary

As a result of WNP-2 operations during 1985, small quantities of
radionuclides were released to the environment. The impact of these
releases, in terms of estimated doses to the public is evaluated in
Appendix C. A]] 1985 estimated doses resulting from the liquid and
gasedus effluents were far below the Technical Specification 1imits,
The negligible radiological impact of plant operations on the environ-
ment is verified by the results of the Radiological Environmental
Monitoring Program. Most of the concentrations of radionuclides
determined for the samples collected were at or below the Tower limits
of detection for the procedures used. In light of the low level of
the concentrations reported, the high level of error associated with
the results, and the fact that 1985 results were generally within the
range observed for the preoperational and the 1984 results, the
radiological impact of the plant operations was neg?igib]e.13 In

the few cases where a trend or increase over preoperational levels was
indicated, there was significant evidence that other factors, such as
meteorological conditions, the variability in background radiation and
the presence of long-lived radionuclides from past Hanford operations,
accounted for the unusual results.
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TABLE A-1

1985 QUARTERLY TLD RESULTS

EMD DATE

MAR
JUN
SEP
DEC

MAR
JUN
SEP
nec

NAR
JUN
SEF
DEC

MAR
SEF
DEC

MAR
JUNM
SEF
DEC

KAR
SUH
SEF
DEC

HAR
JUN
SEP
DEC

MAR
JUN
SEF
neEC

MAR
JUN
SEF
DEC

MAR
JUN
SEF

28
27y
24,
26

28
27
247
26,

28,
27
248
269

23y
26
25y

28,
A7y
26,
263

28,
27
26

269

28,
271
26
24

28,
27
26>
26

28,
27y
26
24y

28>
27
26

L9835 -

1985
1985

1985

1985
1985
L9285
1985

1985
19835
1985
1985

1985
1985
1985

1985
1985
1985
1985

198S.

1985
1985
1985

1985
1985
1985
1285

1985
19835
1985
1985

1985
1983
1985
1985

1985
17835
1985

ELAFSED
DAYS

91
21
21
91

91
?1
21
91

2?1
?1
?1
21

21
o1
?1

21
?1
91
?1

21
?1
?1
<91

21
?1

21
91

91
?1

2?1
7?1
91
?1

"9t
2?1
21

IOSE RATE
(MR/ZDAY)

0:,2006
0.2258
0,25617
0.2468

0,1830
0.2237
00,2544
0.,2374

0,1758
0.22G8
0,2310
0.2328

0,1614
0.2333
0,2244

0.1783
0,2142
0.,2408
0,2135 -

0.1784
0.,2138
0.2273
0,2257

0.1820
0,2333
0.2326
0,2356

0.1642
0,247%
0.2823
00,2625

0.1786
0,1945
0.2223
0,2188

0.,1808
00,2225
0.2323

STANDARD
DEVIATION

0,0200
0.0092
0,0083
0:.0096

0,0165
0.0019
0,0178
0.0197

0,0128
0.005G¢9
0,0117
0:.0084

0,0339
0.0037
0,0202

0.0128
0,0102
0.0094
0,0058

0.0112
0,0056
0.0202
0,0073

0.0098
0,0069
0.0111
0,0078

00,0929
0,0168
0.0159
0,0175

0.0109
0,0087
0.0140
0,0063

0.0154
0.0114
0.0431



STATION

10 -

11
11

11

12
12
12

13
13
13
13

14

14
14
14

15
15
15
15.

15

16
16
16

17
17
17

18
‘18

18

19
i9
19
i9

117

END DATE

nec

MAR
JUN
SEP
DEC

MAR
JUN
REC

MAR
JUN
SEF
heC

MAR
JUN
SEP
DEC

MAR
JUN
SEP
DEC

MAR

JUN
SEP
DEC

NAR

JUN'
SEP-

DEC

MAR
JUN
SEP
DEC

MAR
JUN
SEP
DEC

27
26
26y

28
27y
26,

23,
27>
24
26,

28y
27y
24,
26

28,
27y
26y
26

28,
27
269
26

28,
27
24,
269

23
27
24,
26,

28y,

27>
26,
26y

1985

1985
1985
1985
19833

1985
1985
1985

TABLE A-1 (cont.)

ELAPSED

DAYS

1985

1985
1985
1980

1985

1985
1985

1985

1985
1985
1989
1985

198§
1985
1985
198G

1985
1985
1983
1985

1985
1985
1985
1985

1985
1985
1935
1985

A-2

?1

91
71
21
2?1

?1
?1
91

?1
21

91

91
91
?1
921

71
9?1
?1
91

21
91
?1
?1

21
91
?1
?1

?1
?1
?1
91

21
?1
21
91

DOSE RATE

~ (MR/DAY)

0,2247

0.1820
0,2098
0.2505
0,2348

0.1979
0,2346
0.2567

0,1900
0.2277
0,2432
0.2393

0,1857
0.2252
0,2370
00,2362

0,1892
0.2363
0.,2593

. 042425

0,1758
02309
0,2921
0.2360

0,1903
0.2336
0,2690
0.2334

0,182S
0.2349
0,2665
0.2394

" 0,1870

0.2334
0,2748
0:.2509

STANDARD
DEVIATION

0,0080

0.0251

©0,0124
00046

0,0107

0.0131
0,0067
0.0084

00,0133
0:0036
00,0106
0:0207

0,0054
0.0064
0,0054
0.0084

0,0112
0.0151
0,0130
0.,0436

0,0214

0.0134
0,0693
0.0140

00,0152
0.0034
0.0121
00,0138

0,0306
0.0086
0,02146
0:.0084

0,0140
0.0118
00,0124
0.,0350




.

STATION

20

N
o

J 1
OO

¥

NN
4

N
P

WM
WKW

EHD DATE

MAR
JUN
SEF
DEC

M&aR

"JUN

SEF
nEC

MAR
JUN
SEP
REC

MAR
JUN
SEP
DEC

MAR
JUN
SEP
DEC

MAR
JUN
SEP
IEC

MAR
JUN
SEP
DEC

MAR
JUN
SEP
IEC

HAR
JUN
SEP
DEC

MAR
JURN

23,
27
24y
26,

28y
27
247

26

28y
27>y
by
246>

23,
27>
28,
246,

28
27>
26>
24

28
27
267
26,
287

27>
28y

28
27
26
264,

28y
27
24y
26y

28
27

1985
1985
1985
1785

1985
1985
1985
1985

19835
1985
1935
1983

1985
1985
1985
1980

1985
1985
1985
1985

1985
1985
1985
1983

1985
1985
1985
1985

1985
1985
1985
1985

1985
1985
1985
198G

1985
1985

TABLE A-1 (cont.)

ELAPSED

DAYS

?1
91
?1
?1

9?1
?1
?1
?1

?1
?1
?1
?1

91
91
21
91

?1
?1
?1
?1

21
91
21
91

21
2?1
?1
91

21
2?1
?1

21
?1
91

?1
21

IIOSE RATE
(MR/DAY)

0,1859
0.2243
00,2453
0.2347

0,1742
0.2124
0,2384
0.2242

00,1747
0.2270
0,2540
0.2420

0:1846
0.2253
0,2607
02290

00,1866
0.,2295
0,239¢6
0.,2412

0,1899
02593
00,2784
0.2498

0,1599
0.2281
0,2695
0.2414

00,1712
0.24%94
0:283¢
0.2531

0,1897
0.2381
0,2702
0.2338

0.,1842
0.229G

STANDARD
DEVIATION

0,007?S
0.0241
0,0077
0.0042

0,0071
0.,0158
0,0064
0:01350

00,0194
0:.0049
0,0138
0.9164

0,0115
0.0032
0,0137
0.0192

90,0070
0.0144
00,0064
0.01035

0,0043
0.0074
0,01357
0:.0095

0,0077
0.0122
0,0247
0.0147

0,013
00037
0,01530
00128

0,0090
0.0141
0,0129
00085

60,0080
0.0098



STATION

43
43

44
44
44
14

45
45

5
" 45

46
46
44

47
47
47
47

49
49
49
49

S0
S0
S0
50

ot
S1
o1
91

93
53
53
33

54
54
94
o4

EMD DATE

SEP
DEC

MAR
JUH
SEF
IEC

MAR
Jun
SEP
DEC

MAR
JUN

SEP
DEC

MAR
JURN
SEP
DEC

MAR
JUN

SEP:

DEC

MAR
JUR
SEFP
REC

MAR
JUR
SEP
nEC

MAR
JUR
SEP
DEC

MAR
JUN
SEP
nEC

25

24

28,
27y
24y

28,
23

27
26
2461

28,

27y

246y
26,

28,
27>
267
26,

28y

27
24,
26y

28,
27

1985
1983

1985
1985
1985
1985

1985
1985
1788
1985

1985
1985
1985
1985

1989
1985
1985
1983

1789
1985
1985
1985

1985
1585
1985
1980

1985
1980
1985
1985

1985
1985
1985
1985

1985
198S
1985
1985

TABLE A-1 (cont.)

ELAFSED
DAYS

A-4

DOSE RATE
(MR/7DRY)

00,2928
0.2434

0,1745
0.2226
0,2352
0.2384

0,1818
0.2198
0,2434
0.2302

0,2129
0.,2790
00,2909
0.2848

+ 0,1749

0.2048
00,2251
0.220504

0,1770
0.2271
0,2310
0.2325

0,1822
02244
0,2417%
0.2396

00,1798
0.2200
0,244%
0.2337

0,2016

042491

0,2884
0.2705

00,1959
0.2557
0,2567
0.24460

STANDARD
DEVIATION

00,1525
0.00355

0,0066
0.0051
0,0779
0.0242

0,0163
0.0179
00,0189
0.0133

0,01464

© 0.0122

0,0173
0.0109

0,0092
0.0047
0,010
0.0133

00,0145
0.0088
0,01446
0.0140

0.,009S
0.0135
0,0094
0.0083

0,0095
0:.0086
0,0213
0.0097

0:0100
0.0048
0,01721
0:.0140

0,0097
0.0384
0,0211
0.013G1
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TABLE A-1 (cont.)

END DATE

MAR
JUN
SEP
DEC

MAR
JUN
SEP
nEC

NAR
JUN
SEP
DEC

NAR
JUN
SEP
DEC

MAR
JUN
SEP
nEC

MAR
JUN

SEP
DEC

NaAR
JUN
SEP
DEC

AR
JUN
SEP
DEC

MAR
JUN
SEP
DREC

NAR
JUN

28
27
26,
26

28,
27
267
26

23,
27y
26y
26,

28,
27>
24

25y

28,
27>
26

26,

28y
27
2467
y-)

28y
27
26,
24

28>
27
2469
26

28»
27
24

26

28>
27>

1985
198G
1985
198G

1985
1980
1985
198G

1985
1985
1985
1985

1983
1985
1985
1985

1985
1985
1989
198G

1985
1985
1989
1985

1985
1985
1985
1985

1985
1985
1985
19805

1985
1985
1935
1985

1985
1985

ELAFSED
DAYS

?1
?1
?1
21

?1
91
?1
21

?1
91
?1
71

?1
91
91
21

91
21
?1
91

9?1
9?1
?1

?1
?1
?1
?1

71
91

71

2?1
91
?1
?1

?1
9?1

DOSE RATE
(MR/DAY)

0.1314
0.2284
0,2471
0,/2323

0,1840
0.2315
0.2411
0.2377

0.2142
0.2410
0,2673
0.,2603

0.2080
0.2331
00,2381
0.2336

0,1812
0.2288
0,2298
0.22645

0,1953
0.2425
0.2553

0.2615

*0,17351
0:2064
0,2377
0.2305

0.,1872
0.2242
0,2421
0.2369

0,1903
0.2332
0.2418
0.,2474

0:1895
0.2219

STANDARD
DEVIATION

0,0053
0.0049
00,0392
0.0203

0:0087
0.0100
00,0054
0.0044

0,0085
0.02358
0,00838
0:.0064

0,0066
0:.0061
0,0121
0.0111

0,0064%
0.0267
0.0030
0.0063

0,0082
0.0131

0,0082
0.0243

0,0153
0.0122
0,0056
0.00446

00,0100
0.0035
0:0032
0.00354

0,0092
0.0139
0,0124
0.0139

0,009¢9
0.0057



STATION

78
78

79
79
79

80
80
80
8o

81
81
81
81

82
82
82
82

83
83
83
83

84
84
84
84

85
85
85

86
86
84

86

TABLE A-1 (cont.)

END DATE

SEP

DEC

NAR

JUN
SEP

_HAR

JUN
SEF
DEG

MAR
JUM
SEF
DEC

MAR
JUN
SEF
0EC

MAR
JUN
SEF
DEC

MAR
JUN
SEF
BEC

MAR
JUM
SEF

MAR
JUN
SEP
DEC

26
26y

28y
27
24,

285
27y
26
24,

28,

27

264y

26y

28,
27
249
262
28,
27y
26
24,

28>y
27y
26
247

28>
273
26,

28,
27
24,
24,

1989
1985

1985
1985
1985

1985
1983
1985
1985

‘1985

1285
198G
1785

1985
1985
1985
1985

1985
1985
1985
1985

1985
1985
1985
1989

198G
1988
1985

1985

1985
1985
1985

ELAFSED
DAYS

91
21

91

71
?1

91
71
?1
71

21
91
91
?1

91
91

?1

9?1
21
?1
91

?1
?1
91
21

91

?1
21

91
91

21

DOSE RATE
(MR/DAY)

0,2315
0:.2360

0,13858

0.,2246
0,2442

0.1803
0,2251
042405
0,2321

0.186°9
0,2308
0.2616
0,2368

0.1884
0,2346
042484
0,231

0.,1913
00,2291
0.2496
0,2441

0.1804
00,2236
0.2445
0,2381

0.1935
0.2447
0.2042

0,2184

$0.2268

0,2754
0.2720

STANDARD
DEVIATION

- — - - - —

0.0100
0.0087

0.,0083
0.0064
0,0066

0.0072
00,0095
0.0099
00,0042

0.0081
0.0080
0:.0674
0,0167

0.0122
0,0171
0.0143
00,0228

"0.0085
0.0079
0.0090
0.0055

0.0045
0,0099
0.0103
0,00352

0.0063
0,0149
00,0074

0,0104
0.0148
0,0145
0:0217

———




STATION

TABLE A-2

1985 ANNUAL TLD RESULTS

END DATE

DEC
DEC
BEC
DEC
DEC
DEC
DEC
DEC
DEC
REC
DEC
DEC
NEC

NEC

DEC
REC

DEC
REC
DEC

nEC

257
26,
24y
26,

b,

2482
26>,
24y
261
26;
26,
24,
26,
2587y

26,

198S
1985
19895
1985
198S
1985
1985
1985
1985
1985
1985
1983
1985
198G
1985
1985
1985
1989
1983
19895
1785
1985

1935

ELAFSED
DAYS

LOSE RATE
(MR/DAY)

0,2145
0.21532
0,2004
0.1926
0,2044
0.,2014
0,19090
0.2100

0,2080
0

223

0

0
0,2108
0,2182
0.2163
0:2b98
9.1946
0,2065

[S8)

09

<+

0.
0

S8 )

03

w

0.2272

90,2119

STANDARD
DEVIATION

0,0167
0.,0109
10,0068
0.0071
0,012a
0.0098
0,0110
0.0062
0,0048
0.0135
0,0144
0.0070
0,0031
0.0158
00072
0.0059
0.,0083
0.0064
0,0049
0.0061
0,0042
0.0034

00,0169



STATION

41
42
43

44

46
47

49

S0

END DATE

DEC
DEC

necC

- DEC

DEC
DEC
DEC

pEC

DEC

DEC
DEC
nEC
DEC

e

24,
26y
?6:
26>
269
27
26y

26

B
O
-

26,
26,
26
247y

26y

24

26,
24,
26
Ré s
265
245
26

246

1985

19835

1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985

1985

TABLE A-2 (cont.)

. ELAFPSED
DAYS

IOSE RATE
(MR/DAY)

0,2271
0.2168
0,2222
0.2099
0,2123
0.2691
0,1931
0.2139
0,2087
0.2043
0,2515
0.2262
0,2122
0,2123
0,2516
0,2384
0,2083
0.2212
0,2115
0.2306
0,2229
0.2677

0,2181

STARTIARD
DEVIATION

0,0024
0.0054
0,0046
0.0144
0,0050
0.00561
0,0059
0.0094
0,0197
0.0140
0,0244
0.0076
0,0060
0.0295
0,0261
0.0200
0,0097
0.0254
0,0136
0.0275
0,0162
0.0435

0,0140




STATION

80
81

83

84

85

TABLE A-2 (cont.)

END DATE

DEC
REC
UEC
nEC
peC
DEC
DEC

250
26y
24
26
269
268y

b

1985
1985
1985
1985
1985
1985
1985

ELAFSEL

DAYS

3464
364

364

IOSE RATE
(MR/ZDAY)

0,2466

STANDARD
DEYIATION

0,0074
0.0101
0:0136

0..0128

90,0180

0:0140

0,0116







TABLE A-3

GROSS BETA ON AIR PARTICULATE FILTERS

COLLECTION
LOCATION PERIOD

#1 841231
850107
850114
850121
850128
850204
850211
850219
850226
850304
850311
850318
850325
850401
850408
850415
850422
850506
850513
850528
850603
850610
850617
850624
850701
850708
850715

' 850722
850729
850805
850812
850819
850826
850903
850909

. 8509164
850923
850930
851007
851014
851021
851028
851104

" 851111
851118
851125
851203

TO
TO
TO
TO
TO
TO
T0
T0
TO
TO
TO
TO
TO

% Denétes a result

850107
850114
850121
850128
850204
850211
850219
85022646
850304
850311
850318
850325
850401
850408
850415
830422
850429
850513
850520
850603
850610
850617
8504624
850701
850708
850715
850722
850729
850805
850812
850819
850826
850903
850909
850916
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209

Results in pCi/cubic meter

RESULT

hmhmﬂhﬂHHQNHHMNMH#MNN»N#mwunmunumwmummup»mapmmp

less than the detection

A-10

. 22E-02
. 64E-02
. 71E-02
. 27E-02
. 70E-02
. 32E-02
. 76E-02
. 23E-02
. 85E-02
. S0E-02
. BOE-0O2
. 47E-02
. 98E-03
. 99E~-02
. 23E-02
. 19E-02
. 07E-02
. 66E-02
. 64E-02
. OSE-02
. B3E-02
. 8B4E-02
. 31E-02 -
. 93E-02
. 03E~-02
. 90E-02
. 24E-02
. 42E-02
. 85E-02
. 23E-02
. 41E-02
. 73E-02
. 06E-02
. 74E-02
. S9E-02
. 48E-02
. 51E~-02
. 02E-02
. R6E-02
. 52E-02 .
. 0SE-~-02
. 90E-02
. 36E-02
. 10E-02
. 42E-02
. 40E-02
. 93E-02 °

limit

OVERALL
ERROR

. 70E-03
. 19E-02
. 20E-03
. 12E-03
. 77E-03
. 81E-03
. 88E-03
. 19E-03
. 91E-03
. 22E-03
. 72E-03
. S7E-03
. S9E-03
. O9E-03
. 83E-03
. 12E-03
. B4E-03
. 89E-03
. 45E~-03
. 99E-03
. 42E-03
. 47E-03
. B4E~-03
. 04E~03
. 74E-03
. 44E-03
. B6E~03
. O0E-03
. 46E~-03
. 68E-03
. 93E-03
. 32E-03
. 47E-03
. 47e-03
. 08E-03
. 94E-03
. 09E-03
. 63E-03
. 49E-03
. O0E-03
. 47e-03
. 99E-03
. 84E-03
. 21E-03
. 04E-03
. 81E-03
. B1E-03

&umummmmw»bmwwmammwpmwmmwwmmwmmmpqmwmmhmwowmu»m

3. O0E-03




COLLECTION
LOCATION PERIOD RESULT
#1 851209 TO 851216 6. BBE-02
851216 TO 851223 1.29E-01
851223 TO 851230 7. 65E-02
#21 841231 TO 850107 S. S1E-02
850107 TO 850114 6. 37E-02
850114 TO 850121 3. 2BE-02
850121 TO 850128 3. 32E-02
850128 TO 850204 3. 66E-02 .
850204 TO 850211 S. 75E-02
850211 TO 850219 1. B4E-02
850219 TO 850225 1. 83E-02
850225 TO 850304 1. 40E-02
850304 TO 850311 1. 8BE-02
850318 TO 850318 2. 37E-02
850318 TO 850325 1. 68E-02
. 850325 TO 850401 . 6. 63E-03
850401 TO 850408 2. 05E-02
850408 TO 850415 1. 95E-02
850415 TO 850422 1. 18E-02
850422 TO 850429 1. 11E-02
850429 TO 850506 1.79E-02
850506 TO 850513 1. 32E-02
850513 TO 850520 2. 00E-02
850520 TO 850528 1. 85E~-02
850528 TO 850603 . 9. 14E-03
850603 TO 8504610 1. 16E-02
850610 TO 850617 1. 42E-02
850617 TO 850624 i. 70E-02
850624 TO 850701 1. 28E-02
850701 TO 850708 1. 764E~-02
850708 TO 850715 i, O3E-02
850715 TO 850722 1. 73e-02
850722 TO 850729 1. S2E-02
850727 TO 850805 1. 72E-02
850805 TO 850812 1. OBE-02
850812 TO 850819 1. 04E-02
850819 TO 850826 1. 74E-02
850826 TO 850903 1. 49E-02
850903 TO 850909 . 1. 54E-02
850909 TO 850%16 . 8. 13E-03
850916 TO 850923 1. 3BE-02
850923 TO 850930 1. 49E-02
850930 TO 851007 1. 64E-02
851007 TO 851014 1. 93E-02
851014 TO 851021 1. 04E--02
851021 TO 851028 1. 04E-02
# Denotes a result less than the detection limit

TABLE A-3 (cont.)

Results in pCi/cubic meter

A-11

~

OVERALL
ERROR

. 91E-03
. 44E-02
. 26E-03

. 01E~-Q2
. 15E-02
. 47E-03
. 93E-03
. 0BE-03
. OSE-02
. 97E-03
. 31E-03
. 3BE-03
. 25E-03
. 99E-03
. 86E-03
. 16E-03
. 36E-Q3
. 21E-03
. 04E-03

. 04E-03
. 28E-03
. 38E~-03
. 04E-03
. 82E-03
. 95E-03
. 85E-03
. 21E-03
. 73E-03
. 36E-03
. 44E-03

. 02E-03
. 68E-03
S52E-03
. 90E-03
. 38E-03
. B4E-03
. 36E-03
. 19E-03
. 85E-03
. 00E-03
. 13E-03
. 49E-03
. 46E-03
. 39E-03
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3. 00E-03

. OSE-03 |

. 27e-03,




‘
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COLLECTION
LOCATION PERIOD . RESULT
#21 851028 TO 851104 9. S0E-03
851104 TO 851111 1. 11E-02
851111 TO 851118 4. 49E-02
851118 TO 851125 3. 20E-02
851125 TO 851203 5. 13E-02
851203 TO 851209 3. 89E-02
851209 TO 851214 5. Q6E-02
851216 TO 851223 1. 07E-01
851223 TO 851230 &. 43E-02
#23 841231 TO 850107 5. 95E-02
850114 TO 850121 3. 43E-02
850121 TO 850128 4, 29E-02
850128 TO 850204 4. 53E-02
850204 TO 8502ii 4. BOE-02
850211 TO 850219 1. 48E-02
850219 TO 850225 1. 60E-02
850225 TO 850304 1. 52E-02
850304 TO 850311 2. 12E-02
850311 TO 850318 2. 99E-02
850318 TO 850325 1. 42E-02
850325 TO 850401 1. 00E-02
850401 TO 850408 1. 74E-02
850408 TO 850415 2. 13E-02
850415 TO 850422 1. 28E-02
850422 TOD 850429 1. 04E-02
850429 TO 850506 2. 01E-02
8505046 TO 850513 1. 48E-02
850513 TO 850520 2. 47E-02
850520 TO 850528 2. 16E-02
850528 TO 850603 9. 86E-03
850603 TO 850610 1. 76E-02
8504610 TO 850417 2. 47E-03
850617 TO 850624 2. 20E-02
8504624 TO 850701 1. 55E-02
850701 TO 850708 2. 00E-02
850708 TO 850715 2. 04E~-02
850715 TO 850722 2. 44E-02
850722 TO 850729 2. 47E-02
850729 TO 850805 1. 91E-02
850805 TO 850812 1. 21E-02
850812 TO 850819 1. &2E-02
850819 TO 850826 : 2. 89E-02
850826 TO 850903 2. 01E-02
850903 TO 850909 1. 96E-02
850909 TO 850916 1. 33E-02
850914 TO 850923 1. 59E-02

# Denoctes a result

TABLE A-3 (cont.)

Results in pCi/cubic meter

less than the detection

A-12

OVERALL
ERROR

NN

WPUEPLBNULIVUNUYIUNPOLSINYP ORGP WEWR IO~

. 25e-03
. SSE-03
. 12E-03
. 82E-03
. 97E-03
. 79E-03
. 10E~-03
. 12E-02
. 93E-03

. 0SE-02
. 9SE-03
. B9E-03
. 26E-03
. 186-02
. &7E-03
. 828-03
. 94E-03
. 57e-03
. 02E-03
. 43E-03
. 69E-03

97E-~-03

. 63E-03
. 13E-03
. 85E-03
. 29-03
. 45E-03
. 19E-03
. S0E-03
. 89E-03
. 30E-03
. 06E-03
. 61E-03
. 97E-03
. 99E-03
. 64E-03
. 00E-03
. 89E-03
. 45E-03
. 77E-03
. 14E-03
. 49E-03
. 38E-03
. 83E-03
. 79E-03
. 01E-03

limit 3. 00E-03



COLLECTION
LOCATION ~ PERIOD

#23 850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209
851216
851223

#4 841231
850107

850114

. 850121

850128

850204
850211
850219
850225
850304
850311

850318

850325
850401
850408
850415
850422
850429
850506
850513
850520
850528
- 850603
850610
850617
850624
850701
850708
850715
850722
850729
850805

TO
T0

# Denotes a result

850930

851007
851014
851021
851028
851104
851111
851118

‘851125

851203
851209
851216
851223
851230

850107
850114
850121
850128
850204
850211
850219
850225
850304
850311

850318

850325

850401 .

850408
850415

850422

850429
850506
850513

850520 -

850528
850403
850610
850617
850624
850701
850708
850715
850722
850729

8508095 .

850812

TABLE A-3 (cont.)

Results in pCi/cubic meter

RESULT
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less than the detection

A-13

. 205E-02
. 12E-02
. 11E-02
. 42E-02
. 12E-02
. 36E-02
. 04E-02
. 83E-02
. 61E-02
. 98E-~-02
. 49E-Q2
. 93E-02
. 40E-01
. 42E-02

. 32E-02

?0E-02

. 12E-02
. 25E-02
. B6E-02
. 18E-02
. 8BE-02
. 30E-02
. 70E-02
. 78E-02
. 90E-02
. 62E-02
. OBE-02
. 84E-02 .
. 92E~Q2
. 16E-02
. 12E-02
. 85E-02
. 92E-02

S55E~-02

. 79E-02
. 22E-02
. 74E-02
. 43E-02
. 12E-02 -
. 44E-02
. 27E-02
. 2BE-02
. 79E-02
. 21E-02
. 83E-02
. 19E-02

limit

OVERALL
ERROR

. B3E-03
. 74E-03
. GLE-03
. 90E-03
. 95E-03
. 83E-03
. 48E-03
. 87E-03
. 23E-03
. 40E-03

. S4E-02
. O0E~-02

=M OONOGNNRNDDW MW

. 46E-02
. 40E-02
. 10E-03
. OSE-~-03
. 42E~03
. 28E-02
. O5E~-03
. 43E-03
. 89E~-03
. 06E-03

. 7SE-03
. BSE-03
. 14E-03
. 24E-03
. 01E-03
. 24E-03
. 21E-03
. 61E-03
. 28E-03
. 93E-03
. 20E-03
. 26E-03
. 99E-03
. 74E~-03

. 29E~-03
. B4E-03
38E~-03

(ARGR-FARNENEARARANANANGRANWVIARN- S IEARIE - SARARE NN N ol

. 35E~-03
2. 63E-03

3. O0E~03

. 35E-03"
. 57E-03°

. 85E~-03-

. 24E~-03-

. 85E-03

l.
ul
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TABLE A-3 (cont.)

Results in pCi/cubic meter

COLLECTION
LOCATION PERIOD RESULT

#4 850812 TO 850819 1. 45E-02
850812 TO 850826 2. 42E-02
850826 TOQ 850903 2. 08E-02
850703 TO 850209 1. 67E-02
8509202 TO 850916 1. 24E-02
850916 TO 850923 1. 36E-02
850223 TO 850930 2. 31E-02
850930 TO 851007 2. 74E-02
851007 TO 851014 2. 00E-02
851014 TO 851021 i. S1E-02
851021 TO 851028 i. 0BE-02
851028 TO 851104 1. OSE-02
851104 TO 85111t - 1. 43E-02
851111 TO 851118 6. O7E-0Q2
851118 TO 851125 - 4. 39E-02
851125 TO 851203 S. 61E-02
851203 TO 851209 4, 73E-02
851209 TO 8512146 4. 24E-02
851216 TO 851223 1. 04E-01
851223 TO 851230 7. 21E-02
#40 841231 TO 850107 6. 71E-02
850107 TO 850114 6. 29E-02
850114 TO 850121 3. 28B8E-02
850121 TO 850128 3. 99E-02
850128 TO 850204 4, S1E~-02
-850204 TO 850211 5. 54E-02
850211 TO 850219 1. S3E-02

- 890219 TO 8350225 1. O7E-02
850225 TO 850304 1. 28E-02
850304 TO 850311 1. 75E-02
850311 TO 850318 2. 37E-02
850318 TO 850325 1. 38E~-02
850325 TO 850401 6. 69E-03
850401 TO 850408 1. 71E-02
850408 TO 850415 1. 69E-02
850415 TO 850422 i. 30E-02
850422 TO 850429 1. 10E-Q2
850429 TO 850506 1. 62E-02
850506 TO 850513 1. 44E-02
850513 TO 850520 1. 92E-02
850520 TO 850528 1. 47E~-02
850528 TO 850603 Q. 79E-03
8504603 TGO 850410 i. 30E-02
850610 TO 850617 1. 48E-02
850617 TO 8504624 i. 85E-02
850624 TO 850701 1. 34E-02

% Denotes a result less than the detection limit

A-14

OVERALL
ERROR

. 15E~03
. 00E~03
. 33E-03
. 33E-03
. 49E-03
. 83E-03
. 8BE-03
. 33E-03
. 43E-03
. 92E-03
54E-03
. 42E-03
. 85E-03
. 69E-03
. 6BE-03
. 57E-03
. 64E-03
. 87E~03
. 20E~-02
. 82E~03

DHUCPCANNUNNNOLRONBNBL W

. 20E-02
. 14E-02
. 46E-03
. &SE-03
. 47E-03
. O1E-02
. 48E-03
. O0OE-03
. 18E-03
. 90E-03
. 99E-03
. 39E~-03
. 16E-03
94E-03
. 89E-03
. 23e-03
. 88E-03
. 79E-03
. 47E-03
. 26E-03
. 30E-03
. 93E-03
. 75E-03
. 97e-03
40E-03
. B6E-03

(CRSN NN ONORA A NARNEARANANGNA R WANARARARCN: N, S
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fABLE A-3 (cont.)

Results in pdi/cubic meter

COLLECTION

LOCATION PERIOD RESULT

#40 850701 TO 850708 1. 72E-02
850708 TO 850715 1. 54E-02
850715 TO 850722 2. 02E-02
850722 TO 850729 2. 10E-02
850729 TO 850805 1. S6E-02
850805 TO 850812 1. 13E-02
850812 TO 85081% 1. 52E-02
850819 TO 85082646 2. 18e-02
850826 TO 850903 1. 67E-02
850903 TO 850909 1. 68E-02
850909 TO 850916 1. 28E-02
850916 TO 850923 1. 33E-02
850923 TO 850930 2. 03E-02
850930 TO 851007 2. 26E-02
851007 TO 851014 1. 94E-02
851014 TO 851021 1. 52E-02
851021 TO 8351028 1.17E-02
851028 TO 851104 1. 12e-02
851104 TO 851111 1. 14E-02
851111 TO 851118 S. S4E-02
851118 TO 851125 4. 38E-02
851125 TO 851203 9. 30E-02
851203 TO 851209 3. B4E-02
851209 TO 851216 4. 67E-02
851216 TO B851223 1. 0BE-0O1
851223 TO 851230 7. 74E~-02

#48 841231 TO 850107 6. P4E-02
850107 TO 850114 7. 06E-02
850114 TO 850121 1. 25E-01
850121 TO 850128 4. 36E-02
850128 TO 850204 3. S2E~-02
850204 TO 850211 6. 86E-02
850211 TO 850219 1. 27E-02
850219 TO 850225 1. 47E-02
850225 TO 850304 1. 54E-02
850304 TO 850311 i.93E-02
850311 TO 850318 2. S3E-02
850318 TO 850325 1. 28E-02
850325 TO 850401 8. 41E-03
850401 TO 850408 i.74E-02
850408 TO 850415 i. 58E-02
850415 TO 850422 1. 45E~-02
850422 TO 850429 8. 97E-03
850429 TO 850506 i.88E-02
8505046 TO 850513 1. 57e-02
850521 TO 850528 - i.1E-02

* Denotes a result

less than the detection
A-15

limit

" OVERALL
ERROR

. 25E-03
. OSE-03

65E-03
05E-03
. 56E-03
. 01E~-03
. 80E-03
. 02E-03
. 41E-03
. 76E-03
. OBE~-03
. 45E-03
. 82E-03
. 36E-03
. 92E-03
. 65E-03
. 90E-03
. 94E-03
. 186-03
. 67E-03
. 30E-03
. 48E-03
. 31E-03
. 23E-02
. 35E-03

R UPUNNUNNUOWONOYDONOYLER

. 24E-02
. 26E-02
. 47E-02
. 29E~03
. B9E-03
. 23E~-02
. 05E-03

. 65E-03
. 28e-03
. 29E-03
. 26E-03
. 90E-03
00E-03
. 73E-03
. 49E-03
. 58E-03
. 21E-03
. 72E-03
. 29E-03

PULNOVOPRNOANSWWWHO DN~ -

3. O0E-03

. b4E-03.

. 72E-03.
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#48 850528 TO
850603 TO
850610 TO
850617 TO
850624 TO
850701 TO
850708 TO
850715 TO
850722 TO
850722 T0
850805 TO
850812 TO
850817 TO
850826 TO
850203 TO
850907 TO
850916 TO
850923 TO
850930 TO
851007 TO
851014 TO
851021 TO
851028 TO
851104 TO
851111 TO
851118 7O
851125 TO
851203 TO
851209 TO

851223 T0

#5 841231 TO
850107 TO
850114 TO
850121 TO

. 850128 TO
850204 TO
850211 TO
850219 TO
850225 TO
850304 TO
850311 TO
850318 TO
850325 TO
850401 TO
850408 TO

-

# Denotes a result

851216 TO.

COLLECTION
LOCATION PERIOD

850603
850610

850617
850624
850701
850708
850715
850722
850729
850805
gsoeia
850819
850826
850%03
850709
850916
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209
851216
851223
851230

850107
850114
850121
850128
850204
850211
850219
850225
850304
850311
850318
850325
850401
850408
850415

TABLE A-3 (cont.)

RESULT
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less than the detection

A-16

. 10E-Q2
. 68E-02
. 21E-02
. 34E-02
. 70E-02
. 92E-02
. 786-02
. ORE-02
. 33E-02
. 78E-02
. 29E-02
. 63E-02
. 70E-02
. ORE~02
. B5E-02
. S2E-02
. 8BE-02
. 65E-03
. 87E-02
. ?1E-02
. 35E-02
. 14E-02
. 23E-02
. 41E-02
. 32E-02
. 91E-02
. 82E-02
. 20E-02
. 92E-02
. 19E-01
. 43E-02

. 20E-02
. 25E-02
. 31E-02
. 96E-02
. SSE~-02
. 10E-02
. 60E-02
. 9SE-02,
. 14E-02
. 19E-02
. 74E-02
. 21E-02
. 71E-03
. 83E-02
. 77E-02

limit

Results in pCi/cubic meter

OVERALL
ERROR,

. 06E-03
. 27E-03
. 54E-03
. 20E-03
. 22E-03
. 96E-03
. 21E-03 .
. 65E-03
. 89E-03
. 39E-03
. &7E-03
. 13E-03
. 30E-03
. SOE-03
. SBE-03
. O0E~03
. 40E-03
. 25E-03
. 28E-03
. 45E-03
. 85E-03
. 97E-03
. 68E-03
. 88E-03
..27E-03
. SSE-03
. 23E-03
. 80E-03
. 14E-03
. 34E-02
. 06E-03

. 09E-02
. 29E-02
. 35E-03
. 376-03
. 28E-03
. O7E-02
. &6E-03
. 92E-03
. 24E-03
. 96E~-03
. 46E-03
. O9E-Q03
. 476-03
. 01E-03 -
. 93E-03
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3. 00E-03



LOCATION
#5

#57

TABLE A-3 (cont.)

Resvults in pCi/cubic méter

COLLECTION
PERIOCD

850415
850422
850429
850506

. 850513

850520

850528

850603
850610
850617
850624
850701
850708
850715
850722
850729
850805
850812
850819
850826
850903
850909
850916
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209
851216
851223

841231
850107
850114
850121
850128
850204
850211
850219
850225

# Denotes a result

850422
850429
850506
850513
850520
850528
850603
850610
850617
850624
850701 -
850708
850715
850722
850729
850805
850812
850819
850826
850903
850909
850916
850923
850930
851007
851014
851021"
851028
851104
851111
851118
851125
851203
851209
851216
851223
851230

850107
850114
850121
850128
850204
850211
850219
850225
850304

RESULT

. 33E-02
. 13E-02
. Q4E~-02
. 40E-02
. 16E-02
. B4E~-02
. 20E-02
. B7E~02
. &3E-Q2
. 87E-02
. S2E-02
. BOE-02
. b7E-02
. 11E-02
. 11E-02
. 70E-02
. 0BE-02
. 25E-02
. O0E~02
. S7E-02
. 60E-02
. 67E-03
. S1E-02
. 68E-03
. 25E-02
. 9BE~-02
. 32E-02
. 14E-02
. 2BE-02
. 13E-02
. 70E-02
. 32E-02
. 65E-02
. 27E-02
. B2E-02
. O9E-01
. 9BE-02

. 3BE-02
. 94E-02
S8E~-02
. 80E-02
B6E-02
. 19E-02
1. 88E-02
1. 80E-0O2
1. 42E-02

.
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less than the detbction limit

A-17

WHHe OO -

OVERALL
" ERROR

3. 22E-03
2. 95E-03
4, 29E~03
3. 34E-03

. &8E-03

4
- 3. 97E-03"
3

. 29E~-03
2. 99E-03
3. 03E-03
3. 40E-03
3. 02E-03
2. 51E-03
3. 24E-03
3. 55E-03
3. 66E-03
3. 12E-03
2. 63E-03

2. 81E-03
5. 57E~03
. 74E-03

2
2. 54E-03
7

. 34E-03
5. 93E-03
6. 07E~03
5. 14E-03
7. 44E-03
1. 14E-02
8. 01E~03

1. 30E-02
. 18E-02
. 95E-03
. 32E-03
. 04E~03
. 12E~-02
. 05E-03
. 26E-03
. 46E-03

3. O0E~-03

~
.
.
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#57 850304
850311
850318
850325
850401
850408
850415
850422
850429
850506
850513
850520
850528
850603
850610
850617
850624
850701
850708
850715
850722
850729
850805
850812
850819
850826
850903
850709
850916
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209
8951216
851223

#6 841231
850107
850114

TO
TO
TO
T0
TO
TO
TO
TO0
T0
TO
TO
TO
T0
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO

COLLECTION
LOCATION PERICD

850311
850318
850325
850401
850408
8504135
850422

850429 .

8350506
850513
850520
850528
850603
850610
850617
850624
850701
850708
850715
850722
850729
850805
850812
850819
8508246
850903
850209
850216
850923
850230
851007
851014
851021

TO' 851028

TO
TO
T0
TO
T0
TO
TO
TO
TO

T0
TO
TO

#*# Denotes a result

851104
851111
851118
851125
851203
851209

851216 .

851223
851230

850107
850114
850121

TABLE A-3 (cont.)

RESULT
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less than the detection

A-18

. 30E-02 -
. 99E-02
. 53E~02
. 95E~03
. 21E-02
. 02E-02
. 02E~02.
. 26E-02
. S0E-02
. 97E-02
. 30E-02
. 88E-02
. 21E-02
. 46E~02
. 17E-02
. 41E-02
. 8SE-03
. 86E-02
. 83E-02
. 04E~02
. 67E-02
. 16E-02
. 38E-02
. 72E-02
. 91E~-02
. S8E-02
. 26E-02
. 42E~02
. 3BE-02
. 77E~02
. 256-02
. 35E~02
. S8E-02
. 20E-02
. 296-02
. 78E-02
. 59E-02
. B0E-02
. 30E-02
. 18E-02
. 42E-02
. 40E-01
. 0SE-02

. 18E-02
. O0E-02
. 84E-02

limit

" Results in pCi/cubic meter

OVERALL
ERROR

. 88E-03
. 00E-03
. 62E-03
. 74E-03
. 16E-Q3
. S0E-03
. 85E-03
. 68E-03
. 64E-03
. 76E-03
. 78E-03
. 32E-03 .
21E-03
?4E-03
80E-03
. 87E-03
18E-03
. 37E-03
. 34E-03
. 47E-03
. 27E-03
. 7{E~-03
. B5E-03
. 15E-03
. 31E-03
. 80E-03
. 25E-03
. B7E-03
. 40E-03
37E-03
85E-03
?4E-03
08E-03
S7E-03
. 79E-03
31E-03
. 21E-03
. 42E-03
. 70E-03
. 07E-Q3
. 26E-03
S5E-02
. 06E~-02

NNWWAPORUWADNLIUURNIUINWOCLOVECNNWO b
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. 60E-02
. 25E-02
. 38E-03
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COLLECTION
- LOCATION PERIOD RESULT
#4 850121 TO 850128 4, 83E~02
850128 TO 850204 4, &8E-02
850204 TO 850211 &. 47E-02
850211 TO 850219 1. 91E-02
850219 TO 850225 1. 83E-02
850225 TO 850304 i. 50E-02
850304 TO 850311 2. 16E~-02
850311 TO 850318 2. 20E-02
850318 TO 850325 1. 645E-02
850325 TO 850401 1. 34E-02
850401 TO. 850408 2. 04E~-02
850408 TO 850415 2. 10E-02
850415 TO 850422 1. 24E~-02
850422 TO 850429 1. 08E-02
850429 TO 8505054 i. 80E-Q2
8505046 TO 850513 1. 44E-02
850513 TD 850520 2. 28E-02
. 850520 TO 850528 1. 92E-02
850528 TO 8504603 Q. 66E-03
850603 TO 850610 1. Q0E-02
8504610 TO 850617 2. 29E-02
8505617 TO 850624 2. 02E-02
850624 TO 850701‘ 1. 39E-02
850701 TD 850708 2. 01E~02
850708 TO 850715 1. 21E~02
850715 TO 850722 2. 13E~-02
850722 TO 850723 2. BOE-02
850723 TO 850729 1. 65E-02
850729 TO 850805 1. B4E~-02
850805 TO 850812 Q. 9E-03"
850812 TO 850819 i. 35E-02
8508192 TO 850826 ‘2. 12E-02
8508246 TO 850903 1. 67E~-02
850903 TO 850909 1. 11E-02
850909 TO 850916 1. 1&6E-02
850916 TD 850923 1. 64E-02
850923 TO 850930 2. 09E-02
850930 TO 851007 2. 82E~-02
851007 TO 851014 2. 39E-02
851014 TO 851021 i. S1E-02 -
851021 TO 851028 1, 15E~-02
851028 TO 851104 1. 14E-02
851104 TO 851111 1. 36E-Q2
851111 TD 851118 &. O9E-02
851118 TO 851125 4. 58E~02
851125 TO 851203 5. 72E-02
851203 TO 851209 4, 77E-02
less than the detection limit

# Denates a result

TABLE A-3 (cont.)

Results in pCi/cubic meter

A-19
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OVERALL"
ERROR

9.
8.
1.
4.
4.

.

.

00E-03
74E-03
16E-02
10E-03
29E-03

. 55E~-03
. 54E-03
. B4E~-03
. B3E-03
. 30E-03
. 46E-03
. 5BE-03
. 13E~-03
. 87E-03
. 96E-03
. 47E~-03
. 85E-03
. 02E~-03
. BLE-03
. 46E-03
. B7E-03
. 44E-03
. 79E-03
. 72E~03
. 45E~03
. 74E-03
. 03E-02
. 34E-03
. B6E-03
. 37E-03

86E-03

. 78E-03
. 01E-03
. 87E~03
. 40E-03
. 06E~03
. 6E~03
. 40E-03
. 98E-03
. 00E~-03
. 52E-03

62E-03
82E-03

. 72E-03
. 22E-03
. 15E-03
. 66E-03

3. 00E-03
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LOCATICN PERIOD

#6 851209
851216
851223

l- #7 841231
850107

850114

l 850121
850128

850204

| 85021 1
l 850219
850304

850311

' 850318
, 850325
850401

850408

l 850415
850422

850429

I 850506
850513

850520

' 850528
' 850603
850610

850617

l 850624
850701

850708

' 850715
850722

850729

850805

l 850819
8508264

850903

l 850909
850916

850923

850930

' 851007
851014

851021

l 851028
: 851104

COLLECTION
RESULT
TO 851216 © 6. B3E-02
TO 851223 1. 21E~-0%
TO 851230 8. 14E-02
TO 850107 8. 46E~02
TO 850114 6. 83E-02
TO 850121 4. 22E-02
TO 850128 4. 48E-02
TGO 850204 4. 96E-02
TO 850211 6. S4E-02
TO 850219 2. 0BE~02
TO 850225 1. Q4E-02
TO 850311 1. 96E-02
TO 850318 2. 88e-~02
TO 850325 1. 66E-02
TO 850401 i. 20E-02
TO 850408 1. 9S5E-02
TO 850415 2. 10E-02
TO 850422 i. 42E-02
TO 850429 1. 37E-02
TO 850506 1. 68E-02
TO 850513 1. 26E-02
TGO 850520 2. 32E-02
TO 850528 1. Q0E-02
TO 8504603 9. 84E~03
TO 850610 1. S5E-0Q2
TO 850617 2. 22E-02
TO 850624 2. 69E-02
TO 850701 1. 51E-02
TO. 850708 8. 44E-~03
TO 850715 3. 38E-02
TO 850722 2. 25E-02
TO 850729 2. 06E—~02
TQ 850805 1. 8%9E-02
TO 850812 1. O9E-02
TO 850826 2. 42E-02
TO 850903 2. 04E-02
TO 850909 2. 01E-02
TO 8509164 1. O3E-02
TO 850923 i.27e-02
TO 8%0930 i. 99E-02
TO 851007 3. 26E-02
TO 851014 2. 0SE-02
TO 851021 1. 40E~02
TO 851028 1. 14E-02
TO 851104 1. 20E-02
TO 851111 1. 36E-02
less than the detection limit

# Denotes a result

|

TABLE A-3 (cont.)

Results in pCi/cubic meter

) A-20

OVERALL
ERROR

. 87E-03
. 36E-02
. 74E-03

O =

. 49E-02
. 90E~03
. 03E-03
. 45-03
. 26E-03
. 18E-02

. 50E~03
. 33E-03
. 87E~03
. 8BE-03
. 10E-03
. 34E~03
. 57E-03
. 44E-03
. 36E-03
. 87E-03
. 21E-03
. 79E-03
13E-03
. 95E~03
. 0SE-03
. 77E-03
. 28E-03
. 04E-03
. 3BE-03
. 0BE-02

. 62E-03
. 41E-03
46E-03

. 42E-03
. 77E-03
. 47E-03
. 74E-03
. 40E-03
. 89E-03
. 60E-03
. 86E-03
. SBE-~03
. 64E-03
. 83E-03

U RO RS RO RO RA R N EARANAR N NARCNANAN AR A NARANARC WANARGRE IRt I e s

3. 00E-03

. 39E-03

. 82E-03 "

07E-03.

ek ta



COLLECTION
LOCATION PERICGD

#7 851111 TO
851118 TO
. 851125 TO
851203 TO
851209 TO
8512146 TO
851223 TO

48 841231 TO
850107 TO
850114 TO
850121 TO
850128 TO
850204 TO
850211 TO
850219 TO
850225 TO
850304 TO
850311 TO
850318 TO
850325 TO
850401 TO
850408 TO
850415 TO
850422 TO
850429 TO
8505056 TO
850513 TO
850520 TO
850528 TO
850603 TO
850610 TO
850617 TO
850624 TO
850701 TO
850708 TO
850715 TO
850722 TO
850729 TO
850805 TO
850812 TO
850819 TO
850826 TO
850903 TO
850909 TO
850916 TO
850923 TO

# Denotes a result

851118
851125
851203
851209
8512146

851223 -

851230

850107
850114
850121
850128
850204
850211
850219
850225
850304
850311
850318
850325
850401
850408
850415
850422
850429
850506
850513
850520
850528
850603
850610
850617
850624
850701
850708
850715
850722
850729
850805
850812
850819

850826 -

850903
850909
850216
850923
850930

TABLE A-3 (cont.)

Results in pCi/cubic meter

" RESULT

.
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less than the detection

A-21

. 15E-02
. 8BE~-02
. 93E-02
. B0E-02
. J4E-02
. 24E-02
. 41E~-02

. 91E-02
. 95E-02
. 99E-02
. 73E-02
. 42E-02
. 35E-02
. 41E-02
. 23E-02
. S5E~-02
. 2BE-02
. 78E-02
. 26E~02
. 73E-03
. 78E-02
. 41E-02
. 22E~02
. 18E-02
. 15E-02
. 31E-02.

. PEE-02
. 79E-02
. 06E~02
. 68E-02

75E-02

. 11E~02
. 50E-02
. 91E-02
. B2E-02
. 15E-02
. 35E-02
. 69E-02
. 1BE-02
. 58E-02
. 73E-02
. 06E-02
. 93E-02
. 55E-02
. 20E-02
. 34E-03

limit

OVERALL
ERROR

. 55E-03
. 94E-03
. 972-03
. 39E-03
. 99E-03
. O5E-02
. O3E-03

m=auub

. 17E-02
. 01E-03
. 97E-03
. B4E-03
. 32E~-03
. 15E-02
. 28E-03
. 32E~03
6BE-03
. B5E-03
. 66E-03
. 17E-03
. S1E~03
. 07E-03
. 51E-03
. 11E-03
. 05E-03
. b4E~03

.

. 96E~03
. 91E~03
02E-03
. 27E~-03
. 36E~03
. 4E~03
. 00E~03
. 44E-03
34E-03
. 58E~03
. 91E-03
. 29E-03
. 62E~-03
. 99E~03
. 33E-03
. 46E-03
. 4BE-03
. 04E-03
. 74E-03
. 21E-03

mwmwmpmmmmmpmmmwwipmmmawmmhmmmpmmmummmou

3. 00E-03

. 27E~-03 -
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TABLE A-3 (cont.)

Results in pCi/cubic meter

COLLECTION .
LOCATION " PERIOD RESULT
#8 850930 TO 851007 2. 82E-02
851007 TO 851014 2. 03E-02
851014 TD 851021 i.27E-02
851021 TO 851028 1. 17E-Q2
851028 TO 851104 1. 27E-02
851104 TO 851111 - i.23E-02
851111 TO 851118 6. 30E~-02
851118 TO 851125 ° 4. 78E-02
851125 TO 851203 5. 28E-Q2
851203 TO 851209 3. 87E-02
851209 TO 851216 6. B4E-~-02
851216 TO 851223 1. 25E-01
851223 TO 851230 9. 01E-02
#9 841231 TO 850107 7. 20E-02
850107 TO 850114 &. 42E-02
850114 TO 850121 3. 29E-02
850121 TO 850128 3. 37E-02
850128 TO 850204 3. 80E-02
850204 TO 850211 S. 10E-02
850211 TO 850219 i.33E-02
850219 TO 850225 Q. 60E~03
850225 TO 850304 1. 12E-02
850304 TO 850311 1. 77E-02
850311 TO 850318 2. 41E-02
850318 TO 850325 1. 37E-02
850325 TO 850401 &. 3B8E-03
850401 TO 850408 1. S&6E-02
850408 TO 850415 1. SBE-02
850415 TO 850422 Q. 3%9E-03
850422 TO 850429 1. 06E~-0Q2
850429 TO 8505046 1. 55E-Q2
8505046 TO 850513 1.25E-02
850513 TO 850520 1. 78E-02
850520 TO 850328 1. 74E-02
850528 TO 850603 1.27E-02
850403 TO 850610 i. S6E-02
850610 TOQ 850617 2. O3E-02
850617 TO 850624 1.77e-02
8504624 TOQ 850701 1. 37E-02
850701 TO 850708 1. 74E-02
850708 TO 850715 1. 80E-02
850715 TO 850722 2. OBE-~0O2
850722 TOD 850729 1. S4E-02
850729 TO 8508035 1. 44E-02
850805 TO 850812 i. 12E-02
850812 TO 850819 1. 33E-02
less than the detection limit

# Denotes a resvult

A-22

OVERALL
ERROR

. 41E-03
. 46E-03
. 66E-03
. 65E-03
. G6E~-03
. 63E-03
. 93e-03
. 04E-03
. 28E-03
. 76E-03
. 46E-03
. 40E-02
. 06E-02

HEEDOUOCOErNRUBRNUONDW -

. 2BE-02
. 24E-02
. 91E~-03
. 63E-03
. 36E-03
. 45E-03
. 18E-03
. 22E~03
. Q0E-03
. O3E-03
. 269E-03
. 29E-03
. 23E-03
. &7E-03
. 69E-03
. 70E-03
. 85E-03
. 72E-03
. 23E-03
. 06E-03
. 82E-03
. 30E-03
. 06E-03
. 97E~-03
. 37E-03
. 93E-03
. 17E-03
. 33E-03
. 62E-03
. 15E-03
. 21E~-03
. S36E-03
. 73e-03

ISERRORANANARARINARANARANARCWARANNEANANAN CEAR-JE-NARCEAR NN R
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LOCATION
#9

AVERAGE RESULT (WITHOUT CONTROL) =

COLLECTION
PERIOD

850819
850826
850903
850909
850916
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209
851214
851223

850826
850903
850909
850916
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209
8512146
851223
851230

TABLE A-3 (cont.)

Results in pCi/cubic meter

RESULT,

2. 06E-02
1. 65E-02
1. 19E-02
9. 96E-03
1. 54E-02
1. 26E-02
. 37E-02
. 74E-02
. 33E~-02
. 03E~-02
. 02E-03
. 22E-02
. 0BE-02
. b1E-02
4, 75E-02
2. 98E~-02
3. 77E-02
5. 61E~02
S. 53E-02

(AR N R W (4 ]

2. 81E-02 (LOW =

S67 POSITIVE RESULTS FOUND IN S47 SAMPLES

AVERAGE RESULT FOR CONTROL
52 POSITIVE RESULTS FOUND IN S2 SAMPLES

2. 28E-02 (LOW =

# Denotes a result less than the detection limit

OVERALL
ERROR

3. 49E-03
2. 90E-03
2. 81E-03
2. 42E-03
3. 03E-03
3. 49E-03
3. 79E-03
3. 27E-03
2. 82E-03
2. 44E-03
2. 04E-03
2. 46E-03
&. 74E-03
5. 21E-03
6. 19E~03
4, 82E-03
5. 39E~-03
7. 24E-03
7. 16E~-03
6

. &3E~-03,

6. 38E-03, HIGH =

3. 00E-03

1. 40E-01)

7. 20E-02)
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COLLECTION ‘

LOCATION PERIOD RESULT
#1 841231 TO 850401 (C€S-137 * b, 42E-04
CS-134 # 2. 46E-05
BE~7 1. 07E-01
850401 TO 850701 (CS5-137 # 2. 79E-04
C5-134 #-5. 01E-04
BE-7 2. 61E-01
850701 TO 850930 CS-137 #=3. 92E~-05
C5-134 #-2, 53E-04
BE-7 2. 21E-01
850930 TO 851230 (S5-137 * 1.98E-04
CS-134 # 6. 10E~-04
BE-7 8. &42E-02
#21 841231 TO 850401 C5-137 # 1. 60E-04
C5~-134 #-=2, 74E-04
BE~-7 1. 06E-O4
850401 TO 850701 C(CS-137 *-9. 53E-04
. GCS-134 #-5. 54E-05
BE-7 2. 05E-01
850701 TO 850930 C(CS5-137 # 5. 69E-04
C5-134 #* 2. 61E-04
BE-7 - 1. 04E-01
850930 TO 851230 CS-137 1. 66E-04
CS—-134 # 3. 20E-04
BE~7 8. E-02
#23 841231 TO 850401 (5-137 #=-1, 79E-04
) C5-134 # 6. 10E-04
BE~7 1. 13E-01
850401 TD 850701 CS-137 # 3. 46E-04
CS-134 #-8. 30E-04
BE-7 1. 32E-01
850701 TO 850930 :98—137 * 1. 42E-04
CS5-134 # G. 47E-04
BE-7 1.76E-01
850930 TO 851230 (€S-137 # 1. 18E-04
C5~134 # 2. 52E-04
BE-7 8. 52E-02

# Denotes a result

TABLE A-4
GAMMA SPECTROMETRY OF PARTICULATE FILTERS

Results in pCi/cubic meter

less than %the detection
A-24

limit

.

NG UHPU WG NOW NN PNDP WONS NOh DO QUED Aeg PDNG

OVERALL
ERROR

. 20E-04
. Q6E-04
. 66E-02

. BS5E-04
. OSE-03
. 61E-02

. OBE-04
. 15E-04
. 59E-02

. 3BE-04
. 99E-04
. 02E-02

. 36E-04
. 62E-04
. 20E-02

. 97e-04
. 18E-04
. 8BE-02

. 31E-04
. &7E~04
. A5E-02

. 35E-04
. 70E-04
. 2BE-02

. 77E-04
. 54E-04
. 07E-02

. 47E-04
. 12E-03
. 30E~02

. 01E-04
. 48E-04
. 02E-02

. 5SE-04
. 41E-04
. 45E-02




COLLECTION
LOGCATION PERIOD

a4
‘ .
| 850401
‘850701
|
‘ 850930
|
#40 841231
850401
850701
850930
#48 841231
850401

850701

850930

TO

TO

T0

TO

TO

TO

TO

TO

TO

TO

TO

* Denotes a result

841231 TO 850401

856701
850930
851230
850401

850701

850930

851230

850401

850701

850930

851230

TABLE A-4 (cont.)

Res&lts in pCi/cubic meter

€CS-137
C5-134
BE-7

C5-137

CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-~-7

CS-137
C5~134
BE-7

CS~137
CS-134
BE~-7

C5-137
CS5~134
BE-7

C5-137
CS-134
BE-7

C5-137
€C5-134
BE-7

C8-137
C5-134
BE-7

CS-137
€s~134
BE-7

C8-137
C5-134
BE~7

RESULT

*=-2,
#* 2,

¥ %
PNWH O

%
=N

* X
o =

o

(W

J % A&

1
4.
)

less than the detection

A-25

98E~-04
29E-04

. 68E~-02

. 76E-05 .
. 63E-04
. 40E-01

. 07E~-04
. 37E-04
. 88E-01

. SSE-05
. 73E-04
. 71E~-02

. 93E-0S
. 32E-04
. 99E-02

. 81E-04
. 63E-04
. 84E-01

. 07E-03
. 96E-05
. 40E-01

. 11E-0S
. 38E-04
. 77E-02

2. 5S2E-04
. 16E-04
. 22E~01

. 42E~-03
. 90E-04
. S9E-01

. S7E-04
. 97E-04
. 90E-01

. 33E-03

04E-04

. 86E-02

limit

Uh PNO NBUG Dhe

OVERALL
ERROR

4. 92E-04

NP Do byt =h

»

= N

.

RBHE WON Uy N

. O0E~-04
. 89E-02

. 86E-04
. 19E-04
. O6E-02

. 02E~-04
. 62E-04
. 21E-02

. &60E-04
. 24E-04

98E-02

. 8E-04
. 49E-04
. 93e~-02

. 0BE~03
. 20E-04
. 48E-02

. S4E-04
. 21E-04
. 82E-02

. 91E-04

07E-04

. 12E-02

. 12E-04
. 90E~-04
. 35E~-02

. 63E~-04
. 83E-04
. 02E-02

02E-04

. 16E~-04
. 71E-02

. 92E-04
. 04E-04
. 28E-02
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COLLECTION

LOCATION

PERIOD

#95 841231 TO 850401

850401

850701

850930

#57 841231

850401

850701

850930

#6 841231

850401

850701

850930

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

# Denotes a result

850701

850930

891230
850461
850701
850930
851230
850401
850701
850930

851230

TABLE A-4 (cont.)

Results in pCi/cubic meter

Cs-137
CS-134
BE-7

€CS-137

C5-134

BE-7

CS5-137
CS-134
BE-7

CS-137
CS5-134
BE-7

€CS-137
CS-134
BE-7

C5-137
Cs-134
BE-7

€5-137
CS-134
BE-7

CS-137
CS-134
BE~7

€CS-137
CS-134
BE-7

CS-137
C5-134
BE-7

€5-137
CS-134
BE-7 .

€s5~-137
CS-134
BE~-7

RESULT

. 84E-05
. 41E-04
. 16E-01

% X
..

. 92E-0S
. 42E-04
. 94E-01

¥ X
= U -0

. 96E-04
. 88E~-01

%
ol 2l al

*-2. 38E-04
#=7. 62E-04
# S5. S7E~-02

* 5.30E-04

#-3. O3E-04
9. 35E-02

. O7E-03
. 11E-04
. 04E-01

* 1
[y

P ww

. 97E-05
. O4E~04
. O3E~01

% Xk
)

. 14E-04
. 3BE~04
. 81E-02

% %
i

9L SN N

. 0BE-04
. 42E-04
. 85E-02

* f

. 45E-04
. 80E~04
. 16E-01

%
N O -

#~8, 03E-05
#=1. O3E-04
i.80E-01

#=3. 53E-04
#-8. S58E-04
9. 28E~-02

less than the detection limit

A-26

. O5E-04

OVERALL

e QUN OO PbLA

N~ W

N+ WaAN W RO NHRE QU Ui

ERROR

. 19E-04
. 71E-04
. 19E-02

. 30E-04
. 43E-04
. 97E-02

. 98E~-04
. 276~-04
. 96E-02

. 14E-04
. O3E~-03
. 69E-02

. 74E-04
. 22E-04
. 43E-02

. 41E-03
. 90E-04
. 27E=-02

. 3BE-04
. 11E~-04
. 35E-02

. 21E-04
. B4E~04
. 11E-02

. 37e-04
. 45E-04
. 26E-02

. 27E~04
. 01E~03
. PSE-02

. 36E~04
. 45E-04
. 29E-02

. 3BE-04
. O0E-03
. 58E-02



COLLECTION

LOCATION

PERIOD

#7 841231 TO 850401

850401
850701
850930
#8 841231
850401
850791
850930
#9 841231
850401
850701

850930

TO

TO

TO

‘TO

TO

TG

TO0

TO

TO

70

T

#* Denotes a result

850701

850930

851230

850401

850701

850930

851230

850401

850701

850930

851230

TABLE A-4 (cont.)

Results in péi/cubic meter

€CS-137
CS5-134
BE-7

€CS-137
CS-134

BE-7

CS-137
CS5-134
BE-7

CS5-137
C5~134
BE-7

€S~-137
CS~134
BE-7

CS-137
C5-134
BE-7

CS~137
CS-134
BE-7

€S-137
csS-134
BE-7

CS5-137
CsS-134
BE-7

CsS~-137
€CS-134
BE-7

C5-137
CS~-134
BE-7

CS-137
CS-134
BE-7

R

A % %
= Na

R %K

*? *T * ¥ *?* %* %
=W Ul NI pRog

»hty NOCOG

11

* Kk
=Oh NN9O

% %K

*T1
codm OV

%* %k
N

Jess than the detection

A-27

ESULT

. 98E-04
. 6BE-04
. 26E~01

. 24E-04
. 0BE-03
. 47E~01

. 26E-04
. 60E-04
. 85E-01

. 97E~04
. 09E-04
. S2E~-02

. 02E-04

. 60E-04
. 16E-01

. 6GE-05
. 64E-04
. 15E-01

. 95E-05
. 96E-04
. 80E~01

. 41E-04
. 06E-04
. 67E-02

. 25E-04
. O0E+00
. 14E-01

. 75E-04
. 48E-04
. 72E-02

. 62E-04

. 54E-04 -

. 22E~-02
. 42E-04

. 10E-04
. 23E-02

limi¢

PN WHr0 QN NP DOV AU D= DD

HON N=UO NdW

OVERALL
ERROR

NN

. 85E-04
. 13E-04
. O3E-02

. 87e~04
. 3BE-03
. 30E-02

. 98E~-04
. 76E-04
. 23E-02

. B4E-04
. 40E-04
. OSE-02

. 98E~-04
. 61E~-04
. 14E~-02

. 93E-04
. 44E-04
. B3E-02

. L0E-04
. 09E~04
. O3E-02

. 89E-04
. 83E-04.
. 24E-02

. S1E-04
. 43E-04
. 19E~-02

. 90E-04
. 21E-03
. 77E-02

. 85E-04
. S7e-04
. 97E-02

. 26E-04
. 17e-04
. 06E-02

= B e Sy A BB T

. e =
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LOCATION

AVERAGE RESULT (WITHOUT CONTROL) =

Results in pCi/cubic meter

COLLECTION

PERIOD

TABLE A-4 (cont.)

41 POSITIVE RESULTS FOUND IN 132 SAMPLES

AVERAGE RESULT FOR CONTROL
3 POSITIVE RESULTS FOUND. IN

NUCLIDE

CsS-137
€8-137

CS-134
CS-134

BE-7
BE-7

(CONTROL)

(CONTRQL)

(CONTROL.)

= 2, 89E-02 (LOW = —B. 62E-04,
12 SAMPLES

RESULT

4, 91E-02 (LOW = -2, 08E-03,

~== SUMMARY OF RADIONUCLIDES =—--—

AVERAGE

1. 31E-04
1. 20E-04

6. 25E~05S
S. 10E-0S

1. 47e-01
8. 44E-02

LawW

-1, 07e-03
-8. 62E-04

-2. 08E~03
-4, S4E-04

5. S2E-02
6. 22E-Q2

* HIGH

1. 42E-03
7. 75E~-04

7. 68E~04
4. 10E-04

3: 04E-04
1. 14E-01

# Denotes a result less than the detection limit

A-28

QVERALL
ERROR
HIGH = 3.04E-01)
HIGH = 1. 14E-01)
# SAMPLES # POSITIVE
44 0
4 0
a4 0
4 0
44 a1
4 3
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COLLECTION
LOCATION PERIOCD

#1 841231
850107
850114
850121
850128
850204
850211
850219
850226
850304
850311
850318
850325
850401
850408
850415
850422
8505046
850513
850528
8504603
850610
850617
8504624
850701
850708
850715
850722
850729
850805
850812
850819
850826
850903
850909
850916
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203

# Denotes a result

T0
TO

850107

850114

850121
850128
850204
850211
850219
850226
850304
850311
850318
850325
850401
850408
850415
850422
850429
850513
850520
850603
850610
850617
850624
8507014
850708
850715
850722
850729
850805
850812
850819
85082646
850903
850909
850916
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209

TABLE A-5
IODINE-131 IN CHARCOAL FILTER

Results in pCi/cubic meter

RE

#=9,
# 5.
* * 6.

% * %* % * ¥
Hlalalasiint

% % % % 3k ok k ok % % % ok ¥

X R
FPERORNNNGLD=ON - DON S

less than the detection

A-29

SULT

41E-03
Q6E-03
72E-03

. 63E-03
. 09E-03
. 41E-03
. 8BE-03
. Q3E-03
. 00E+00
. 06E-Q3
. 70E-04
. 44E-03
. 39E-03
. 98E-03
. 48E-03
. 65E-03
. 86E-04
. 89E-03
. 43E-03
. 93E-03
. 12E-03
. 20E-04
. 68E-03

47E-02

. 90E-03
. 93E-04
. 27E-04
. 13E-02
. O9E-03
. 29E-03
. 29E-03
. SBE-Q2
. 91E-03
. 579E-03
. 66E-03
. 45E-03
. 95E-03
. 34E~-03
. 99E-03
. 68E-04
. 3BE-03
. 30E-03
. B1E-03
. 31E-03
. 80E-04
. 17e-03
. 92E-03

limit

OVERALL
ERROR

. 09E-03
. S5SE-03
. 04E-02
. 34E-03
. 10E-03
. 60E-03
. B&E-03
. 07E-02
. 17E-03
. 51E-03
. 71E-03
. 35E-03
. 04E-02 °
. 16E-02
. SSE-03
. 14E-02
. BBE-03
. 43E~-03
. 01E-02
. B6E-02
. BBE-03
. 42E-03
. 47E-02
. 15E-02
. 22E-03
. 61E-03
. 25E-02
. 60E-03
. 07E~-03
. 37E-03
. 13E-02
. 0SE-02
. 23E-02
. 23E-03

. 15E-02
. 76E-02
. BOE-03
. 55E-03
. 3BE-03
. 55E-03
. 16E-02
. 23E-03
. 35E~03
. 17E-03
. 1BE-02

»ﬂ&ﬂwﬁmmowu&m»pHmomumq»umm»pmmao»»qomqwmqqopomu

4. O0E-02

. 40E-~-02 -

. 66E-03



COLLECTION,
LOCATION PERIOD

#1 851202
851216
851223

#21 841231
850107
850114
850121
850128
850204
850211
850219
850225
850304
850311
850318
850325
850401
850408
850415

850422

850429
850506
850513
850520
850528
850603
850610
850617
850624
850701
850708
850715
850722
850729
850805
850812
850819
850826
850903
850909

850914

850923
850930

851007

851014
851021

T0
T0
TO

# Denotes a result

851216
851223
851230

850107
850114
850121
850128
850204

850211

850219
850225
850304
850311
850318
850325
850401
850408
850415
850422
850429
850506
850513
850520
850528
850603
850610
850617
850624
850701
850708
850715
850722
850729
850805
850812
850819
850826
850903
850909
850916

850923

850930
851007
851014
851021

'851028

TABLE A-5 (cont.)

Resblts in pCi/cubic'meter

RESULT

*—B.
#=-4,
#-3,

* 2.
#* 3,
=8,
Land B
#—1,
#* 7,
#=4,
* 8,
#=5,
* 1,
#* 2,
W2,
-1,
#=1,
#—=2,
* &,
#* 7.
#=2,
g,
#* 1.
1,
it 4,
=3
#*=8,
#* 2,
-2,
*-7,
*=7,
*=3,
* 3,
#*=4,
# 3,
#* 3.
1,
#+=-3,
#*=3,
#* 3.
#* 4,
#-2,
H#—-4,
#+=-2,
' #* 8,
#=4,

37E-03
37E-03
P1E-03

42E-03
40E-03

31E-03 -

98E-03
79E-03
72E-03
34E-03
75E-04
34E-04
41E-02
846E-~03
47E-03
S9E-03
17e-03

30E-04 -

b6E-04
93E-03
83E-03
27E-03
SPE-03
21E-03
19E-03

. 32E-03

17E-03
01E-03
17e-03
07E-04
34E-04
93E-03
93E-~-03
16E-03
42E-~-03
81E-03
49E-03
F2E~03
87E-03
90E-03
64E-04
68E-~-03
60E-03
74E-03
29e-03
12e-03

less than the detection 1limit

A-30

QVERALL
ERROR

1.
a8
70

.

GIMHENIHEFIONF - INDDOBHNDODOINDNHNONN O 000000

13E-02

. 46E-03

82E-03

. 44E~02
. 77E-03
. 10E~02
. 15E-03
. 31E-03
. 48E-03
. 82E-03
. 37E-03
. 00E-03
. 89E~03
. 34E-03
. 60E-03
. 88E~03

10E-02

. 26E-03
. 07E-03
. 93E-03

26E-03

. B4E-03
. 74E-03
. 97E-03
. 21E-03
. 13E-02
. 23E-03
. 29E~03
. 42603
. 40E~-03 .
. &67E-03
. 56E-~03
. OBE-0O2
. 36E~-02
. 64E~03
. 77E-03
. 27E-03
. 92E-03
. OSE-02
. 15e-03
. 92E~03
. 04E~-02
. 25E-02
. 06E-02
. 78E=03
. 22E-03

4. OOE~02

(l

E N .



OVERALL
ERROR

. 16E-02
. 40E-03
. 72E-0Q2
. 20E-02
. 91E-03
. 22E~-03
. 15E-02
. 02E-02
. 19e-02

e GO = O

. 35E-02
. O7E-03
. S4E-03

. 98E-03
. 01E-03
. 94E-03
. BAE-03
. 01E-02
. 79E-03
. 57E-03
. B6E-03
. 60E-03
. 79E-03
. 0BE-03
. 06E-02
. 00E-02
. 12E-02
. 52E-03
. 74E-03
. 44E-03
. 09E-02
. 46E-02
. 55E-03
. 16E-03
. 64E-03
. 06E-03
. 40E~-03
. 09E-02
. 44E-03
. 11E-02
. 44E-03
. 79E-03
. 01E-02
. 01E-02
. 19E-02

l TABLE A-5 (cont.)
Results in pCi/cubic meter
l COLLECTION

LOCATION PERIOD RESULT
l #21 ' 851028 TO 851104 # 1, 12E~-02
! ) ’ 851104 TO 851111 #-4, QGE-03
851111 TO 851118 # 1. 93E-02
851118 TD 851125 #-1, 70E-03
. 851125 'TO 851203 #-2, 18E-04
851203 TO 851209 # 0. O0E+00
851209 TO 851216 *-9, 42E-03
l 851216 TO B51223 # 5. 18E~03
h 851223 TO 851230 #-7, 94E-03
#23 841231 TO 850107 #—1, 29E-03
ll 850107 TO 850114 : #-7. 27E-03
850114 TO 850121 # &, 04E-03
850121 TO 850128 #-5, 63E-03
l 850128 TO 850204 #-7. 61E-03
850204 TO 850211  #=1.45E-03
A 850211 TO 850219 * 3. 17E-03
850219 TO 850225 # 7. S2E-03
l 850225 TO 850304 # 3. 93E-03
850304 TO 850311 #-1, 04E-02
850311 TO 850318 #-5, 33E-03
l 850318 TO 850325 #-2, 70E-03
850325 TO 850401 #* 6, 47E-04
850401 TO 850408 # 3, 51E-03
l 850408 TO 850415 ‘ # &, 14E-03
| I 850415 TO 850422 #-1, O0E-02
850422 TO 850429 *-1. B0E-03
‘ 850429 TO 850504 # 1, 12E-02
l 850506 TO 850513 # 6. 51E-03
850513 TO 850520 #—-2, 20E-03
850520 TD 850528 #-4, SOE-03
l 850528 TO 850603 #-1, 51E-03
» 850403 TO 850610 . #=2, 07E-03
850610 TO 850417 # 9, 55E-03
) .850617 TO 850624 ° # 2, 23E-03
'r 8504624 TO 850701 # 1.74E-03
850701 TO 850708 #-4, 52E~03
850708 TO 850715 » * 4. 45E-04
. 850715 TO 850722 #-4, 32E-03
. 850722 TO 850729 # 8. 44E-03
850729 TO 850805 - #=D. 42E-03
850805 TO 850812 # 4. 78E-03
'l 850812 TO 850819 #-1. BPE-03
850819 TO 850826 #-3. 82E-03
850826 TO B50903 # 3. 50E-03
l 850903 TO 850909 # 9, 82E-04
850909 TO 850916 #-8, 34E-03

I # Denotes a result

less than the dgtection
A-31

limit

PR NORDORNSCONO- 00000 JU 00~ NO~

. 14E-02

4. Q0E-02

. 01E-02



LOCATION
#23

#4

COLLECTION
PERIOD

850916
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209
8512146
851223

841231
850107
850114

" 850121

850128
850204
850211
850219
850225
850304
850311
850318
850325
850401

‘850408

850415
850422
850429
850504
850513
850520
850528
8505603
8504610

" 850617

850624
850701
850708
850715
850722
850729

TO
TO
TO
TO
T0
TO
TO
TO
TO
TO
TO

# Denotes a result

850923
850930
851007
851014
891021
851028
851104
851111
851118
851125
851203
851209
851216

851223
851230

850107
850114
850121
850128
850204
850211
850219
850225
850304
850311
850318
850325

850401

850408
850415
8350422
850429

850506 -

850513

850520
850528,

850603
8504610
850617
850624
850701
850708
850715
850722
850729
850805

TABLE A-5 (cont.)

Results in pCi/cubic meter

RESULT

f'* EERERE
W NI U 00 - 0

%
0

.

11515

?:&T oo %k o ok ook ok ok ok
Wre s B0 QU+ ) - e

T1xx
PO

less than the detectian

A-32-

. 32E-03
. 65E-04
. 11E-02
. 13E-03
. 70E~03
* 7,
. 26E-03
. 30E-02
. B6E-03
. 7SE-04
. 97E-03
. 11E-03
. 82E-04
. 17E-03
. 81E-03

67E-03

12E-03

. S3E-03
. 20E-03
. 98E-03

. O5E-03

. 17E-03
. 44E-03

.

22e-02

. 62E~03
. 63E-03
. 07E-03
. 31E-03
. 38E~03

. 73E-04

. 30E-02
. 03E-02
. 44E-03
. 72E~03
. O0E+00
. 81E-03
. 93E-03
. 77E~-03
=1,
. 70E-03
. 15E-03

07E-02

. S0E-03
. 78E-03

. O1E-02
. 91E-03
. 31E-04
. 33E-03

limit

NNOOD000 -

OVERALL
ERROR

. 24E-03
. 06E-03

. 45E-03
. 25E-03
. 67E~03
. 22E-03
30E-02
. 98E~03
. 30E-03
. 77E-03
. 32E-03
. 16E-02
. 73E~03
. 77E-03

MO~ 00N~ ONDD= N

. 11E-02
. 64E-03
. 08E-03
. 33E-03
. 81E-03
. O9E-03

. 78E-03
1. 02E-0Q2
8. 19E-03
9. 10E-03
4. 81E-03
?. 03E-03
9. 34E-03
8. 11E-03
9. 28E-03
8. 89E-03
8. 19E-03
7. 52E-03

‘“8.~8QE_-08
7. 25E~-03 .

1, 12E-02
i.45E-02
7. 39E-03
S. 28E-03
1. O9E-02
8. 92E-03
7. 47e-03
6. 64E-03
6. 16E-03
7. 71E-03

4. O0E-02

. 65E-02 -

. 22E~03 -
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COLLECTION

LOCATION PERIOD * RESULT

#4 850805 TO 850812 #-2, B4E-03
850812 TO 850819 » #-7. D6E-03
850819 TO 850826 * 4, 32E-03 '
850826 TO 850903 # 5, 31E-04
850903 TO 850909 # 4, 37E-03
850909 TO 85091& #-1. OSE-02
850914 TO 850923 #'3, 2BE~-03
850923 TO 850930 # 1. 86E-03
850930 TO 851007 # 1. 40E-03
851007 TO 851014 # &, 69E-03
851014 TO 851021 * 7.98E-03
851021 TO 851028 # 4. &7E-03
851028 TO 851104 # O, OOE+00
851104 TO 851111 #-2, 96E-03
851111 TO 851118 #-5, 16E-03
851118 TO 851125 # 9. 10E-03
851125 TO 851203 * 5. 99E-03
851203 TO 851209 # 0. O0E+Q0
851209 TO 851216 #-Q, 65E-04
851216 TO 851223 #-5. 01E-03
851223 TO 851230 # 5. 34E-04

#40 841231 TOQ 850107 * 1. 72E-03
850107 TO 850114 # 4, 03E-03
850114 TO 850121 #-7, 80E-03
850121 TO 8350128 #-4, Q9E-Q3
850128 TO 850204 #-1, 32E-02
850204 TO B50211 ‘ # 2. 66E-03
850211 TO 85021% # 5, 83E-03
850219 TO 850225 # 8. 66E-04
850225 TO 850304 *-2, 47E~-04
850304 TO 850311 ' # 8. 04E-03
850311 TO 850318 : # 2. 00E-03
850318 TO 850325 #-5, 49E~03
850325 TO 850401 # 1. 74E-02
850401 TO 850408 # 2, 99E-03
850408 TO 850415 #~-4, 92E~-03
850415 TO 850422 #-1, 46E-02
850422 TO 850429 #-4, 21E-03
850429 TO 850506 *-3. 61E-04
850506 TO 850513 #-8. 14E~-04
850513 TO 850520 #-3, 36E-03
850520 TO 850528 # 3. 84E~03
850528 TO 850603 # 3. 92E~03
850603 TO 850610 ) : # 1. 30E-03
850610 . TO 850617 # 1. 55E-03
850617 TO 850624 #-2. 75E-03

# Denotes a resuld

TABLE A-5 (cont.)

Results in pCi/cubic meter

less than the detection

A-33

limit

OQVERALL
ERROR

8..99e~-03
. 04E-02
. b6E-03
. 87E-03
. 12E-02°
. O2E~-02
. 25E~03
. 10E-03
. 61E-03
. 69E-03
. 98E-03
. 85-03
. 00E+Q0
97E-03
. 98E-02
. 10E-03
. 99E-03
. 32E-02
. 48E-03
. 14E-02
. 13E-03

Q0= I SO NDODONH =P

. 43E-02
. 93E-03
. 16E-02
. SBE-03
. 04E-02
. 87E-03
. 21E-03
. 27E-03
. 01E-02
. 78E-03
. 05E-02
. 54E-03
. 41E-03
. bOE-03
. 87E-03
. B1E-~03
. 43E-03
. 45E-03
. 67E-03
. 25E-02
. 78E-03
. LE-03
. 70E-03
. A64E-03
. 02E-03

L 0N O IV ONTOO 0 OO0 O 0r N

4. QOE-02




COLLECTION
LOCATION PERIOD

#40 850624 .

850701
850708
850715
850722
850729
850805
850812
850819
850824
850903
850202
850916
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209
8512146

851223

#48 841231
850107
850114
850121
850128
850204
850211
850219
850225
850304
850311
850318
850325
850401
850408
850415
850422
850429
850506

TO
TO
TO
TO
TO
TO
TO
T0O
TO
TO

TO.

TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
T0
T0
TO
TO
TO
TO

TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
T0
TO
TO
T0
TO
TO
70
TO
TO

# Denaotes a result

850701
850708
850715

850722

850729
850805
850812
850819
850826
850903
850909
850916
850923
850930
851007
851014
851021

851028

851104
851111
851118
851125
851203
851209
851216
851223
851230

850107
850114
850121
850128
850204
850211
850219
850225
850304
850311
850318
850325
850401
850408
850415
850422
850429
850506
850513

TABLE A-5 (cont.)

Results in pCi/cubic meter

RESULT

#* 8.
*e=5,
#*~-1,
* 2,
#* 2,
* 1

*®

2.
1.
7.

% %

*=1,
#-1,
*=—1.
#-=3,
* 4,
#=7,
*#-8,
*=-3,
#=a,
* 2,
=g,
-1,
*-2,
#* b,
* 4,
#=1,
" * 2,
*=-7,

» 3,
* 4,
=1,
#=0,

]

*T*f*f*******
HURRrURNRDOO DN

*
]

less than the detection

A-34

76E-03
89E-04
09E-03
43E~04
30E-~-04
40E-02
63E-04
01E-02
38E-03
&&6E-03
39E-02
34E-02
69E-03
20E-03
48E-03
70E-03
62E-03
35E-03
32E-~-03
39E-03

66E-03

42E-03
00E-03
39E~-03
Q&LE-02
87E-04
66E-03

07E-02
Q&E-03
11E~-02
78E-03

. 6SE~03
. 62E-03
. 43E~04
. 35E-03
. 24E-03
. OE-03
. 60E-03

14E-03

. 39E-03
. S7E-03
. 69E-03
. 15E-02
. 64E~-02
. 11E-03
. 04E-02

limit

OVERALL
ERROR

inlatal Kol Bl ol N 0 S N RN VN, W (N RV,

DO RO~ @

NN INDODOH

. 76E-03
. 93E=-03
. 02E-02
. 79E~03
. 30E-04
. 40E-02 -
. 33E~03
. 01E-02
. 44E-03
. 30E-03
. 17E-02
. 04E-02
. 02E-02
. 97E-03
. 20E-02
. 22E~02
. 35E-03
. 84E=03
. 15E~03
. 79E~03
. 42E-02
. 22E~03
. 00E-03
. 24E-03
. 27E-02
. 04E-02
. 15E-02"

. OBE-02
. 99E-03
. 62E-02
. 26E-03

31E-03

. 36E-03
. 88E-03
. 01E-03
. 04E-03
. 65E~-03
. 02E-02
. 52E-03
. 09E-02

64E-03

. 79E-03
. 15E-02
. O6E-02
. 21E-03
. S9E-03

4. OOE-02

h
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COLLECTION

LOCATION PERIOD

#48 850521 TO
850528 TO
850403 TO
850610 TO
850617 TO
850624 TO
850701 TO
850708 TO
850715 70
as0722 T0
850729 TO
850805 TO
850812 TO
850819 TO
850826 TO
850903 TO
8509092 TO
8509146 TO
850923 TO
850930 TO
851007 TO
851014 TO
851021 TO
851028 TO
851104 TO
851111 TO
851118 TO
851125 TO
851203 TO
851209 TO
851216 TO
851223 TO

#5 841231 TO.

850107 TO
850114 TO
850121 TO
850128 TO
850204 TO
850211 TO
850212 TO
850225 TO
850304 TO
850311 TO
850318 TO
850325 TO
850401 TO

# Denotes a result

850528

850403
850610
850617
850624
850701
850708
850715
850722
850729
850805
850812
850819
850826
850903
850909
850916
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209
851216
851223
851230

850107
850114
850121
850128
850204
850211
850219
850225
850304
850311
850318
850325
850401
850408

Y e

TABLE A-5 (cont.)

Results in pCi/cubic meter

RESULT

# 2.
#-2.
*-1.

J
k]

% % % ok ok ok % ok % ok %k
NOGIOLGDH-RDH-N

% %k
i1

less than the detection

A-35

44E-03
39E-03
23E-02

. 91E-03
. 09E-03
. 53E-03
. 1BE-03
. 47E-03
. 10E-02
. 15E-02
. 53E-03
. 33E~03
. 7AE-04 .
. 03E-03
. 29E-03
. B1E-03
. A9E~04
. 09E~-03
. 59E-03
. 53E-04
. 53E~-03
. 1BE~04
. 27E-03
. 45E-03
. 89E-03
. 90E-03
. 57E-03
. 19E-03
. 43E-03
. 75E-03
. 9BE-03
. B4E-02

. 37E-03
. 84E-03
. 04E-03
. O0E-03
. 36E-03
. 37e-02
. 44E-03
. 47e-03
. 48E-03
. 89E-03
. OOE+00
. BBE-03
. 35E-03
. 2BE-03

limit

OVERALL
ERROR

. 68E-03
. 13E-03
. 55E~02
. 84E-03
. 65E-03
. 13E-03
. 73E~03
. 6OE-03
. 10E~02
. 15E~-02
. 54E-03
. 37E~-03
. 99E~-03
. 40E-03
. 47E-03
. 57E-03
. 99E-03
. 30E-03
. 77E~03
. 12E-02

. 04E-02
. 87E-03
. 95E-03
. 0BE-02
. 20E-03
. 87E-03
. 29E-03
. 96E-03
. 64E-03
. 08E-03
. 20E-03

VIV QN OO INGFNIIOINNNG -~ JOONO=DN

. 0SE-02
. 27E-03
. 95E-03
. 04E-02
. 71E-03
. 12E-02
. 8B1E-03
. 11E-02
. O1E-O2
. 11E-02
. 24E-03
. 15E-03
. 13E-02
. 0BE-03

O M Nre e G 0+ O N e

4. Q0E-02

. 02E-03 .




COLLECTION
LOCATION "PERIOD

#9 850408
850415
850422
850429
850506
850513
850520
850528
850603
850610
850617
8504624
850701
850708
850715

850722

850729
850805
850812
850819
850826
850903
850909
850916
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209
851214
851223

#57 841231
850107

850114

850121

850128

850204

850211

- 850219

TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO

# Denotes a result

850415
850422
850429
8505046
850513
850520
850528
850603
850610
850617
850624
850701
850708
850715
850722
850722
8508085
850812
850819
850824
850903
850909
8509216
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209
851216
851223
851230

850107
8350114
850121
850128
850204
850211
850219
850229

TABLE A-5 (cont.)

Results in pCi/cubic meter

RESULT

T at=1.,
*+ 3,

* *:kT & ok ok % %
N tdadun

iy
o

-4,

***T**?*
gy

less than the detection

"A-36

S1E-03
60E~-03

. 14E-04
. 02E-03
. 26E-03
. 80E-04
. 42E-03
. 09E-03
. 49E-03
. 276-03
. 73E-03
. 73E-03
. S6E-03
. 26E-03
. 9S3E-03
. 32E-03

24E-02

. 03E-03

&0E-04

. 18E-03
. 42E~-03
. 40E-03
. 25E-03
. 19E-03
. 74E-03
. 35E-03
. 98E-04
. 076-03
. 6SE~-03
. 14E-04
. 17e-03

15e~-03

. 92E-04
. 96E-03
. 02E-02
. 77E-03
. 43E-04
. 17E-02

. 70E-03
. 72E-03
. 60E-03
. 4O0E-02
. SPE-03
. 46E-03
. 92E-03
. 41E-03

limit

OVERALL
ERROR

. 37E-03
. 92E-03
. 49E-03
. 38E-03
. 59E-03
. 86E-03
. 73E-03
. 74E~-03
. 80E-03
. 31E-03
. 96E~03
. 56E-03
. 44E-03
. 56E-03
. 09E~03
. 90E-03
. 13E-02
96E-03
. 70E-03
. 1SE-03
. 14E-03
. 06E-02
. S2E-03
. 50E~03
. 47E-03
. 20E~02
. S51E~03
. 20E-03
. 29E~03
. 16E~03
. 0O9E-02
. 29E~03
. 76E-03
. 0SE~03
. B30E-02
. 78E-03
. 34E-03
. 17E-02

.

O3 NODONDOO OO0 NNGCORO0NINNIIIONCNDO

. 10E-02
. B7E~-03
. 69E~-03
. 60E~03
. 01E~02
. 64E-03,
. 11E~03
. 06E-03

GM O™ 0 Mg
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COLLECTION
LOCATION PERIOD

#5957 850225 TO
850304 TO
850311 TO
850318 TO
850325 TO
850401 TO
850408 TO
850415 TO
850422 TO
850429 TO
8505046 TO
850513 TO
850520 TO
850528 TO
8504603 'TO
850610 TO
850617 TO
8504624 TO
850701 TO
850708 TO
850715 TO
850722 TO
850729 TO
850805 TO
850812 TO
850819 TO
8508246 TO
850903 TO
850909 TO
850914 -TO
850923 TO
850930 TO
851007 TO
851014 TO
851021 TO
851028 TO
851104 TO
851111 TO
851118 TO
851125 TO
851203 TO
851209 TO
8512146 TO
851223 TO

#6 841231 TO
850107 TO

# Denotes a result

¥

850304

850311
850318
850325

850401

850408
850415
850422
850429
850506
850513
850520
850528
850603
850610
850617
850624
850701
850708
850715
850722
850729
850805
850812
850819
850826
850903
850909
8509216
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209
851216
851223
851230

850107
850114

TABLE A-5 (cont.)

Results in pCi/cubic meter

RESULT

#* 6.
#=4,
*=5.
#-7.
#-5,
* 7,
#—4,
#* 0,
*=7.
#=-2,
* 7,
#-3.
#* 4,
=1
#=Q,
#* 1
#=7,
=1
#-5,
* 3,
# 1,
* Q.

% % % ¥

* %

less than the detection

A-37

12E-03
09E~-03
7BE~03
29E-03
20E-04
1%E-03
49E-03
O0E+00
59E-03
2{E-02

40E-03

84E-03
42E-03

. O3E-02

83E-03

. S3E-02

76E-03

. 26E-03

30E-03
84E-03
19E~02
65E-03

. 0E~-03
. 18E-03
. 62E-03
. 40E-03 -
. 23E-02
. 74E~03
. 15E-03
. 95E-03
. 20E-03
. 96E-03
. 41E-04
. 44E-03
. 23E-03
. 21E-04
. 11E-03
. O7e-03
. 75E-03
. 04E-02
. 03E~-03
. 83E~03
. 24E-03
. 20E-04

. 09E-03
. 04E-03

limit

OVERALL
ERROR

. 17E-03
. 19E-03
. S1E~03
. 43E-03
. 15E-03
. 15E-02
. 13E-02
. 42E-03
. S3E-02
. 42E-02
. OSE-02
. 27E~02
. 14E-02
. 25E-02
. 45E-02
. S3E-02
. 39E-02
. 65E~03
. 0BE-02
. 58E-03
. 19E-02
. b5E-02
. 22E-03
. 36E-03
. ODE-02
. 85E~-03
. 23E-02
. BAE-03
. 69E-03
. 74E-03
. BBE-03
. 24E-02
. 65E-03
. 13E-02
. 68E~03
. 20E~-03
. 98E-03
. 16E-03
. O1E-02.
. S4E-03
. 07E-02
. 94E-03
. 46E-03
. 71E-03

\lmm’*mHm\lﬂ\l’*m’-‘0*(00mHm*‘m\l~0FmHO‘HWNHP“H“H\I;—‘H&mmmﬂ“

. 07E-02
. 35E-03

N R

4, 00E-02




* COLLECTION
LOCATION PERIOD

#6 850114
850121
850128
850204
850211
850219
850225
850304
850311
850318
850325
850401
850408
850415
850422
850429
850506
850513
850520
850528
850603
850610
850617
850624
850701
850708
850715
850722
850723

850729

850805
850812
850819
850826
850903
850909
850914
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125

TO
TO

# Denotes a result

850121
850128
850204
850211

850219

850225
850304
850311
850318
850325
850401
850408
850415
850422
850429
850506
850513
850520
850528
850603

- 850610

850617
850624
850701
850708
850715
850722
850723
850729
850805
gsogia
850819
850826
8502903
850909
830716
850923
850930
851007
851014
851021

851028 -

851104
851111
851118
851125
851203

TABLE A-5 (cont.)

Results in pCi/cubic meter

RESULT

*-3

i+ 3,
#* 2,
#=3,
* 1,
* 1.

R Rk R KKk K
P OGO

HOUNQUUDN

&
n

% % * %
BMIIHY

less than the detection

A-38

. B4E-03
01E-03
65E-03
81E-03
31E-03
11E-02
. 22E~03
. 89E-03

. 19E-03"

. 74E-04
. 79E-04

. 04E-03

. 09E-03
. 17E-02
. 45E-03

. 37E-03
. 43E-03
. 10E-03
. 38E-03
. 39E-04
. 48E-03

. 43E~03

. 24E-03
. 876-03

. 10E~-03
. 77E-03
. 29-03
. 91E-03
. 23E-03
. 31E-03

. 83E-03
. 78E-03 .

. 84E-03
. 70E-03
. 10E-03
29E-03

. O0E+0Q0
. 31E-02
. 93E~03
L 35E-03
. B8E-03
. 83E-03
. B2E~-03
. 97E~-04
. 29E-03
. 15E~-04
. 18E~-03

limit

OVERALL
ERRQOR

. 04E-02
. 77E-03
. 97E-03
. 81E-~-03
. 46E-03
. 69E-03
. 41E~03
. 97E-03
. 33e-03
. 38E-03
. 43E-03
. O4E-02
. 60E-03
. 20E-03
. 67E-03
. 39E~-03
8SE-03
. 21E-02
. 33E-03
. 0BE-~03
. 42E~02
. 92E~03
. 93E-03
. 83E-03
. 83E-03
. 16E-03
. S0E~03
. B4E-02
. 14E-02
. 21E-~03
. 83E~03
. RE~03
. 30E-~03
. 38E-03
. 29E-03
. 33E--03
. 46E-03
. 31E-02
. 43E-02
. 57E~-03
. 43E-03
. O9E-02
. 24E-03
. O9E-02
. O9E-03
. Q9E-03
. 37E-03

umown»ﬂowwm-ooo~(nom\l»umoo-o~om»~0~o»_\lmmomammm&m\lmmﬂ\xw
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COLLECTION
LOCATION PERIOD RESULT

#6 851203 TO 851209 - *#-6. 24E-03
851209 TO 851214 . #-2, 26E-03
851216 TO 851223 # 1. 79E-02
851223 TO 851230 * 7.31E-03

#7 841231 TO 850107 #-9, 49E~03
850107 TO 850114 # 1, 18E-02
850114 TO 850121 # 4. 01E-03
850121 TO 850128 ) #-1, 49E-02
850128 TO 850204 #-1, 55E-03
850204 TO 850211 #-46. 43E-03
850211 TO 850219 #-3. 18E-03
850219 TO 850225 ‘#-5, 97E-03
850304 TO 850311 #-2, b6E~-03
850311 TO 850318 #=-2, 26E~04-
850318 TO 850325 . #-2, 75E-03
850325 TO 850401 #-8. 13E-03
850401 TO 850408 #-1, 33E-02
850408 TO 850415 #=5, 35E-04
850415 TO 850422 . # 9. 31E-~-03
850422 TOQ 850429 #-1, 97E-03
850429 TO 850506 * 1, 20E-03
850506 TO 850513 #-2, 32E~03
850513 TO 850520 #-1, 76E-03
850520 TO 850528 # 0. 00E+Q0
850528 TO 850603 #-7, 31E-04
850603 TO 8504610 # &, 47E-03
850610 TO 850617 #=35, 82E~-03
850617 TO 8504624 #-4, 89E~03
8504624 TO 850701 #-2, 43E-03
850701 TO 850708 : #+ 3. 21E~03
850708 TO 850715 4. 53E-02
850715 TO 850722 #=5. 77E-04
850722 TO 850729 #-2, Q4E-03 -
850729 TO 850805 # 5. 20E-~-03
850805 TO 850812 # 1. 28E-02
850819 TO 850826 #-2, 33E-04
850826 TO 850203 #-1. 33E-02
850903 TO 850209 # 1. 74E-03
850909 TO 850914 ‘ # 9. 80E-03
8509146 TO B50923 ) #-5. 66E~03
850923 TO 850930 ‘ #=7, 26E-03
850930 TO 851007 # 1. 06E-02
851007 TO 851014 # 5. 11E-03
851014 TO 851021 #* 2, 22E-03
851021 TO 851028 #-4. Q0E~-03
851028 TO 851104 ‘ # 3. 45E-03

# Denotes a tesult

TABLE A-5 (cont.)

Results in pCi/cubic meter

less than the detection

A-39

limit

OVERALL *
ERROR

. 876-03
. Q6E-03
. 79E-02
. 31E-03

N g

. 63E-02
. 63E-03
. 92E-03
. 10E-02
. 64E-03
. 12E-02
. 45E-03
. 19E-02
. 20E~-03
. 25E-03
. 02E~-03
. 33E-02
. 14E-02
. 74E-03
. 31E-03
. 73E-03
. 26E-03
. 87E-03
. 85E-03
. O0E+0Q0
. 64E-03
. 49E-Q3
. OBE-0Q2
. 09E~-02
. 43E-03
. 28E-03
. 31E-02
. 38E-03
70E-03
746E-03
28e-02
. 38E-03
. OSE-02
. 74E-03
. 80E-03
. 21E-03
. 01E-02
. 29E-02
. 90E-03
. 47E-03
. B0OE~-03
. 46E-03

0‘~Om\lHH~0~0mH\lﬁ.\l:0\l-bm~0F‘H~0\10[D\IDJ~0~OO~HH~O~O\IMCOH!DH\IUJH
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COLLECTION
LOCATION PERIOD

#7 851104
851111

851118

© 851125
851203

851209

851216

851223

#8 841231
850107
850114
850121
850128
850204
850211
850219
8350225
850304
850311
850318
850325
850401
850408
850415
850422
850429
850506
850513
850520
850528
8504603
8504610
850617
850624
850701
850708
850715
850722
850729
850805
850812
850819
850826
850203
850909
850916

T0
TO
TO
TO
TO
TO
TO
TO

# Denotes a result

x

851111
851118
851125
851203
851209
851216
851223
851230

850107

850114
850121
850128
850204
850211
850219
8350225
850304
850311
850318
850325
850401
850408
850415
850422
850429
850506
850513
850520
850528
8504603
850610
850617
850624
850701
850708
830715
850722
850729
850805
850812
850819
850826
850903
850909
8509146
830923

TABLE A-5 (cont.)

Results in pCi/cubic meter

RESULT

* 0,
=g,
* 1.
#-8,
#-5,
* 2,
*-3.
#=-3

* 6,
* 3.
#-8,
-1,
*=3,
* 4,
#-3,
* 4,
*=7,
* 4,
*#=5,
*#-5,
#* 4,
H*=1
*=3,

#=3.
* 6.
* 3.

OOE+00

92E-04

6E-03
63E-03
64E-04
S3E-03
34E-03

. 48E-03

37E-03
00E-03
35E-04
16E-02
24E~03
42E-03
S1E-03
30E-03
83E-03
69E-03
OSE-03
11E-03
14E-03

. 39E-02

78E-03

. 98E-03
. OSE-02.
. 89E-03
. 66E-03
. 15E-02

03E-02

. 42E-03
. 33E-03
. 43E-03
. 41E-02
. 42E-03
. 79E-03
. 99E-03
. 82E-03
. 04E-03
. S4E~-03
. 11E-03
. 31E-03
. 32E-03
. 83E-03

74E-03
43E-03
43E-03

less than the detection limit

A-40

. OVERALL
ERROR

. 45E-03
. 24E~03
. O3E-02
. 23E-03
. S0E-03
. 91E-03
. 868E-03
. O3E-02

HONON= 09

. 21E-03
. 30E~03
. 73E-03
. 85E~03
. 41E-03
. 54E-03
. 31E~03
. 06E~03
. 06E~02
51E-03
. O4E~-03
. S3E-03
. 15e~03
. 17e-02
. 91E-03
. 10E-Q3
. 0SE-02
. 11E-02
. 44E-03

SRR ONONHROBOIONOD DO

. O3E-02
. 17E~-03

. 376-03
. 41E-02
. 42E-03
. 98E-03
. Q7e-02
. 86E-03
. 06E-03
08E-03
. 6BE-03
. 44E-03
. 81E-03
. S4E~03
. 13E~-02
. 04E-03
. 01E-02

MO NDOOODOD0 000 s \] s

4. 00E-02

. 15E-02

. 07e-02
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COLLECTION

LOCATION PERIOD - RESULT

#8 850923 TO 850930 ¥ 3. 62E-03
850930 TO 851007 #-1, 8BE-03
851007 TO 851014 # 2, 98E-04
851014 TO 851021 #-3, 88E-03
851021 TO 851028 #-Q, 3BE-03
851028 TO 851104 * Q. 19E-04
851104 TO BS51111 # 7. 13E-03
851111 TO 851118 # 0. O0E+00
851118 TO 851125 - #=7. 46E-03
851125 TO 851203 # 2. 22E-03
851203 TO 851209 #-1. 12E-03,
851209 TO 851216 . #=9, 97E-04
851216 TO 851223 #=-1. 13E-03
851223 TO 851230 #-5. 93E-03

#9 84123% TO 850107 #-5. 26E-03
850114 TO 850121 #* 1.19E-02
850121 TO 850128 * 1. 09E-03,
850128 TO 850204 # 8. 15E-03
850204 TO 850211 #=-5. 75E-03
850211 TO 850219 #~4, 04E-03
850219 TO 850225 # 5, 95E-03
850225 TO 850304 # 1, 01E-02
850304 TO 850311 #-7, 65E-03 |,
850311 TO 850318 # 1. 32E-03
850318 TO 850325 * 5. 01E-03
850325 TO 850401 # 2. 88E-04
850401 TO 850408 # 3. 38E-03
850408 TO 850415 *-5. 97E-03
850415 TO 850422 * 6. 0BE~03
850422 TO 850429 # 1., 66E-03
850429 TO 850506 #-Q. 40E-04
850506 TO 850513 * 1. 59E-03
850513 TO 850520 #-4, 91E~-03
850520 TO 850528 ‘ #=7. 79E-03
850528 TO 8504603 #-1, 11E-02
850603 TO 850610 # 3. 95E-03
850610 TO 8504617 # 2, 32E-03"
850617 TO 850624 #=~7, 15E~-03
850624 TO 850701 #-3. 76E-03
850701 TO 850708 #=1, 16E-02
850708 TO 850715 # 4, 36E-04
850715 TO 850722 # 2, 98E-03
850722 TO 850729 ( *-4, 60E-03
850729 TO 850805 #-1. 82E-03
850805 TO 850812 #-1. 18E-03
850812 TO 850819 #-8. 15E-03

# Denotes a result

TABLE A-5 (cont.)

Results in pCi/cubic meter -

less than the detection

A-41

limit

OVERALL
ERROR

. 79E-03
. 17E-02
. 49E-03
. 03E-~-02
. 04E-02
. 67E-Q3
. 13E-03
. 18E-03
. 49E-02
. 81E-03
. 34E-03
34E-03
. 16E-03
. 84E-03

DODDO0 = OG- =g -

. 39E-02
. 44E-03
. 0BE-03
. 76E-03
. 67E-03
. 46E-03
. 70E~-03
. 04E-03
. 15E-02
63E-03
. 11E-03
. 18E-03
. 46E-03
. S5E~03
. 38E-03
. 62E~-03
. B3E~-03
. 39E-03
. 0SE-02
. 89E~-03
. 14E-02
. 02E-02-
. 84E~03
. 91E-03
. 06E-02
. 09E-02
. 45E~-03
. 70E-03
. 01E-02
. 01E~-03
. 13E-03
. 19E-02

HO‘CDH\I\JH"OCOHF‘~0H\l~00~\|~0\l~0\l.\l*‘0-b~0~0\l\l~0t-‘

4. O0E-02



COLLECTION

LOCATION

#o 850819
850824
850903
850909
850916
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
891203
831209
851214
851223

AVERAGE RESULT (WITHOUT CONTROL) =

T0
T0
T0
TO
TO
T0
T0
TO
TO
70
70
T0
T0
TO
T0
70
T0
T0
TO

PERIOD

850826
850903
830909

830916°

850923
850930
851007
851014
851021
as1028
831104
851111
asiiig
851129
851203
831209
831216
831223
851230

TABLE A-5 (cont.)

RESULT

* 0. QCE+00
#=7. 10E~-03
* 3. 1SE-03
* 2. 46E-03
*~-8, 38E-03
* 1. 44E-03
#*=3, 40E-03
#=3, 34E~-03
* 7. 22E-03
* 0. O0E+Q0
*-8, 75E-03
*-=1, 75E-02
#-1, 72E-03
»=1, 97E-02
* 0, OQE+00
* &, 06E~03
#=3. 73E-03
* 3, 72E-03
# 2. 98E-04

1 POSITIVE RESULTS FOUND IN 548 SAMPLES

AVERAGE RESULT FOR CONTROL

O POSITIVE RESULTS FOUND IN S1 SAMPLES

# Denotes a result less than the detection limit

A-42

Results in pCi/cubic meter

QVERALL

ERROR*

9. 80E-03
7. 83E-03
8. 15E-03
7. 68E-03
9. 89E-03
?. 29E-03
1. 11E-02
7. 71E~-03
7. 22E~-03
7. 32E-03
8. 70E-03
1. 11E-02
9. S0E~03
1. S6E~-02
8. 18E-03
1. 07E-02
8. 31E~03
8. 23e-03
9. S1E-03

1. 87E-05 (LOW = -2, 21E-02,

= -1, 50E-03 (LOW = -1, 97E-02,

4. QOE-02

HIGH =

HIGH =

4. 5S3E-02)

1. 19-02)
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TABLE A-6
GROSS BETA IN WATER
Results in pCi/1l
. COLLECTION

LOCATION PERIOD RESULT
#2646 841219 TO 850123 # 1. 60E+00
850123 TO 850221 # 2. 52E+00
850221 TO 850320 * 1. 47E+00
850320 TO 850418 # 5. 50E-01
850418 TO 850522 * 2. 35E+00
850522 TO 850&620 # 9, 84E--01
850717 TO 850821 # 2, 03E-01
850821 TO 850918 # 7. 63E-01
850918 TO 851016 # 3. 21E-01
8510146 TO 851120 #*# 3, 02E-01
851120 TO 851218 # 3. 5SE+00
#27 841219 TO 850123 8. 06E+00
850123 TO 850221 # 2. &45E+00
850221 TO 850320 6. S7E+00
850320 TO 850418 4. 92E+00
850418 TO 850522 #* 2, 78E+00
850522 TO 8504620 #* 1. 3SE+00
850620 TO 850717 # 3. 86E+00
850717 TO 850821 #* 2. 54E+00
850821 TO 850918 " 5. &1E+00
850918 TO 851016 #* &, 20E~01
851016 TO 851120 #* 3, 49E+00
851120 TO 85i218 #* 3. 24E+00
#28 841219 TO 850123 #* 1, Q1E+00
850123 TO 850221 * 1. 66E+00
850221 TO 850320 + 3, 70E+00
850320 TO 850418 s 2. 16E+00
850418 TO 850522 #+ 1. 34E+00
850522 TO 850620 # 7.65E-01
850620 TO 850717 #+ 9, 39E-~01
850717 TO 850821 4. 41E+00
850821 TO 850918 3> 2. 97E+00
850918 TO 851017 # 1. 13E+00
851017 TO 851120 #* 3, S3E+00
851120 TO 851218 #* 1. 33E+00
#29 841219 TOQ 850123 # 3. 45E+00
850123 TO 850221 # 1. 35E+00
850221 TO 850320 * 1. 83E+00
850320 TO 850418 * 2. 09E+00
890418 TO 850522 # 3. 75E-01
- 830522 TO 850620 * 1. 15E+00
850620 TO 850717 # 3. 35E+00
850717 TO 850821 * 1. 67E+00
850821 TQ 850918 % 1. 13E+00

# Denotes a result less than the detection limit

A-43

OVERALL
ERROR

. 42E+00
. 42E+00
. 26E+00
. 25E+00
. 41E+00
. 11E+00
. 20E+00
. 08E+00
. 79E~-01
. O3E+00
. S2E+00

Ll o RN o N o o

. 48E+00
. 46E+00
. 27E+Q0
. QOE+Q0
. 47E+00
. 40E+00
. S6E+00
. S4E+00
. O2E+00
. 34E+00
. 63E+00
. 32E+00

el alad ' Kol o8 TN L Y 1]

. 19E+00
. 20E+00
. O5E+00
. S3LE+D0
. 20E+00
. 04E£4+00
. O8E+00
. B1E+0OO
. 45E+00
. 20E+00
. 70E+00
. 21E-01

R L T N e L A )

. SPE+00
. 21E+00
. 33E+00
. 39E+00
. O7E+00D
. 11E+00
. 44+00
. 25E+00
. 24E+00

A M R A A b g g

4. Q0E+0O0



COLLECTION
LOCATION PERIOD

#29 850918
851014
851120

#72 850717
850821
850918
8510146
851120

AVERAGE RESULT (WITHOUT CONTROL) =

851016
851120
851218

850821
850918
851014
851120
851218

* % %

%
*
3

TABLE A-6 (cont.)
Results in pCi/l

RESULT

1.
1‘
2.

wwpap

6 POSITIVE RESULTS FOUND IN 41 SAMPLES

- AVERAGE RESULT FOR CONTROL
O POSITIVE RESULTS FOUND IN

24E+00
QIE+O0
61E+00

. 16E+00
. OOE+00
. 23E+00
. 39E+Q0
. O0E+00

1. 33E+00 (LOW =
11 SAMPLES

#+ Denotes a result less than the detection limit
| A-44

OVERALL
ERROR

. 23E+00
. 31E+00
. 43E+00

e e pa

. 28E+00
. B7E+00
. 91E+00
. 8FE+00
. 28E+00

[T W YTy

n

. 03E-01,

4, O0E+00

HIGH =

2. 65E+00 (LOW = 3, 75E~01, HIGH = 8. 0&6E+00)

3. SSE+OO)




LOCATION

#26

#e7

- #28

#29

#31

#32

#52

#72

AVERAGE RESULT (WITHOUT CONTROL) =

COLLECTION

TABLE A-7
TRITIUM IN WATER

PERIOD

841219
850320
850620
850918

841219
850320
850620
850218

841219
850320
850320
850718

841219
850320
850620
850918

850320
8504624
8507918
851218

850320
850624
850918
851218

850320
850621
850718
891218

850717
850821
851120
850918

TO
TO
TO
TO

850320
8505620
850918
851218

850320
850420
850918
851218

850320
8505620
850918
851218

850320
850&20
850918
B51218

850320
850624
850218
851218

850320
8504624
830918
851218

850320
8505621
850918
851218

850821
850918
851218
851017

Results in pCi/l

RESULT

9. 69E+01
S. 77E+00
7. 61E+01
1. 88E+02

* % x X

2. 42E+02
7. 07E+01
2. 74E+02
1. 57E+02

* &k ¥ %

2. 24E+02
6. &4E+01
6. 98E+0Q1
5. S4E+01

* k X X%

1. 16E+02
1. BOE+01
S. 76E+01
2. 29E+01

* k % %

* 9, SBE+01
#=-1. &0E+02
# 8. 79E+0%
* 1, 78E+02

* 2. 13E+02
*=1, 6SE+02
* 2, 79E-01
#=5, 31E+01

* 2. 13E+02
#-8. 21E+01
#+ 2. 89E+02
* 4, 87E+014

# 1.81E+02
#=4, 15E+01
* 2. 36E+02
* 2, 47E+02

O POSITIVE RESULTS FOUND IN 28 SAMPLES

AVERAGE RESULT FOR CONTROL
O POSITIVE RESULTS FOUND IN

OVERALL
ERROR

PRPN NPUUN NUNN NNUN RNNURN BNRNN NN NNNN

. 14E+02
. B3E+02
. 77E+02
. 21E+02

19E+02
B6E+02

. BSE+O2
. 20E+02

. 18E+02
. B6E+02
. 78E+02
. 16E+02

. 14E+02
. B4E+02
. 78E+02
. 17E+02

13E+02
72E+02

. 75E+02
. 20E+02

17E+02

. 72E+02
. 73E+02

11E+02
17E+02

. 7SE+02
. B3E+02
. 15E+02

. 83E+02
. 73E+0Q2
. 22E+02
. 24E+02

Q. 72E+01 (LOW = -1, 4SE+02,

# Denotes a result less than the detection limit 3. 00E+02

A-45

HIGH =

2. 89E+02)

= 9 17E+01 (LOW = 5, 77E+00, HIGH = 1, 88E+02)
4 SAMPLES






B
-‘ - -.-s N E. -E

LOCATION
#26

COLLECTION
PERIOD

841219 TO 850123

‘850123 'TO 850221

850221 TO 850320

850320 TO 850418

TABLE A-8

GAMMA _SPECTROMETRY OF WATER

Results in pCi/1

LA-140
C0-60
FE-59
ZN=-65
MN-54
co-58
NB-25
ZR-9%
€s-137
C5-134
BA-140

La-140

C0-460
FE-59
ZN-695
MN-54
co-58
NB-25
ZR-95
€S-137
CS-134
BA-140

LA-140
Co-60
FE-59
ZN-65
MN-54
co-58
NB-25
ZR=-95
CS-137
cS-134
BA-140

.LAa-140

C0-460
FE-59
ZN-65
MN-54
Co-58
NB-95
ZIR-95
C5-137
C5-134
BA-140

RESULT

% 2. 02E-01
#* &. B6E-01
# 1. 39E+00
#~3. 51E~01
#=1. A5E-01
# 1, 67E+00
# 8, 69E-02
# 1. 83E+00
#=1, 7BE+00
#=7, 31E-02
#-9. 24E+00

. 75E-01
. 12E-01
. 17E-02
. 45E-~01
. O3E~01
. O7E-02
. 17E+00
. 45E~01
. S6E-01
. O1E+QO

% % %k ok %

¥ ok %
WHOIHHLODO D

)
ol

#=b, 15E-02
#=1. SRE+00
# 5. 11E-01
#-3, 01E+00
#=1. QLE+00
#=~7. 31E~01
% 1.73E+00
% 3, 17E~01
# 1.70E+00
#=1. 13E+00
#=2. 91E+01

: 69E-01
. 76E-01
. 84E+00
. 98E-01
. 27E+00
. 15E+00
. B2E+00
. 22E-01
. 29E-01
. 47E+00
. 47E+00

***?***
U+ 0D e b s o ()0 =

1e*1

' #* Denotes a result less than the detection limit

A-46

. 49E+00

OVERALL
ERROR

(SRR N EAR RN ARARTE G

= 000 0 )

PO DR POUONN Qs a0

. 98E+00
. 5FE+00
. 22E+00
. S1E+00
. 24E+00
. 795E+00
. 01E+00
. 81E+00
. 70E+00
. &7E+00
. 70E+01

. 93E+00
. 98E~01
. 75E+00
. S2E+00
. 54E~01
. 77E-01
. OSE+00
. 38E+00
. 49E-01
. 65E-01
. 15E+01

. 63E+00
. 69E+00
. 0E+00
. OSE+00
. 68E+00
. SSE+00
. 29E+00
. 77E+Q0
. 47E-01
. 96E+00
. 87E+01

. 48E+00
. 82E-01
. 97E+00
. S6E+00
. 32E+00
. 72E-01
. 1SE+00 -
. 15E+00
. 43E+00
. 81E-01
. 22E+01



Results in pCi/lt

COLLECTION
LOCATION PERIOD

#26 850418 TO 850522 LA-140
C0-60
FE~S59
ZN-&5
MN~54
CO-58
NB-95

ZR-95

C8-137
CS-134
BA=-140

850522 TO 850620 LA-140
C0-60
FE-S9
ZN-&5
MN-54
€0-58
NB-95
ZR~95
€CS-137
CS-134
BA-140

850717 TO 850821 LA-140
’ : . CO~&60

: FE-59

ZN-65

' MN-54

C0-58

' NB-95

ZR-95

C8-137 -

C8-134
BA-140

850821 TO 8509218 LA-140
‘ CO-60
FE-59
ZN-65
MN-54
co-58
NB-25
ZR-95
' C5~137
"C8-134
BA-140

TABLE A-3 (cont.)

RESULT

3. 3BE+00
1. 82E+00
6. S2E+00
3. 10E+00
#-1, 8B8E+00
#-2, 59E+00
%-1: 94E+00
#-1, 11E+00
# 1, 33E+00
#-2, 35E-01
#=7, 41E+00

2. 00E+00
i. 13e+00
2. 77E+00
1. 19E+00
1.27E+00
7. 38E-01
8. 14E-01
. %9, B1E-01
# &, 64E-01
#=2, 44E-01
#~3, 79E+00

*-2, 04E+00
# 3, 40E-01
#* 5, 22E+00
* 4,6 27E+00
#-~7, 9SE~-01
*-3, Q7E+00
#-=b, 46E-01
#* 2, 92E+00
* 2, 60E+00
#-1. 33E+00
. 98E+01

. 71E-01%
. 3BE+00
. S5E+00
. 35E+00
. 46E+00
. 40E+00
. 04E-01
. 74E-01
. 24E+0Q0
. 11E+00
. 31E-01

****?T?****
N MUNNBE=BUOS W

#:Denotes a result less than the detection limit

A-47

OVERALL
ERROR

DWW =P L0O00RRW-R

s e LY R P

.

RO

s s R R - R R e

. 14E+00
. 29E+00
. 39E+00
. 20E+00
. 30E+00
. S2E+00
. 19E+00
. O4E+00
. 33E+00
. 20E+00
. 95E+01

. &4E+Q0
. O1E+QO
. 76E+Q0
. 79E+Q0
. 32E+00
. 29E+00
. 57E+00
. OSE+Q0
. 38E+0Q0
. B3E+Q00

846E+01

. O0E+00
. 15E+00
. O1E+Q0
. S7E+00
. O7E+00
. 72E+00
. 70E+00
. O2E+00
. S9E+00
. 1BE+00D
. 33E+01 .

. 12E+00
. 44E+00
. 76E+0Q0
. 24E+00
. 70E+00
. 73E+00
. 23E+00
. 62E+0D
. 18E+Q0
. 72E+0Q0
. 11E+01
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TABLE A-3 (cont.)
Results in pCi/l

COLLECTION
LOCATION PERIOD

#26 850918 TO 8510146 LA-140
C0-&0
FE~-5%9
ZN-45
MN-54
C0-58
NB~95
ZR-95
CS-137
CS-134
BA-140

851016 TO 851120 LA-140
C0-&0
FE-59
ZN~465
MN-54
Co-58
NB-95
ZR~95
C5-137
CS-134
BA-140

851120 TO 851218 LA=140
CO-40
FE-59
IN—-465
MN~54
C0-58
NB-25
ZR-95
csS-137
€CS-134
BA-140

#27 841219 TO 850123 LA-140
CO0-&0
FE-59
ZN-695
MN-54 °
c0-~-58
NB-25
ZR-95
C5-137
CS-134
BA-140

RESULT

*-4,
. OBE+00
-1,
#* 2.
=4,
#—4,
* 5.
-1,
#=-2,
#=1,
* 5.

#-1

*
!
-

f=k*1k* *
Vo= RN -

? *lkﬂt? #!r ? f=¥*
“NONNuUD ~NORND

sk
ohLd

28BE+00

01E+00
04E+Q0
Q&E-01
21E-01
42E-01
24E+00
61E-01
45E+00
43E+Q0

. 72E+01
. 92E+00
. B3E+00
. 72E+00
. 10E+00
. Q1E-01
. 73E+00
. 26E-01
. 61E-01
. 32E+00
. 1SE+01

. S6E+00
. 92E-01
. 3BE+00
. 02E+00
. O0E+00
. 27E-04
. 51E+00
. 01E+00
. 42E+00
. 0SE-01
. 40E+Q0

. 37E+00
. 37E+00
. 76E+00
. 79E-01
. Q3E+00
. 28E-01
. 74E-01
. 65E+00
. 11E-01
. 12E-01
. 21E+01

# Denotes a result less than the detection limit
A-48

OVERALL
ERROR

R SR VN NN AN LR

== WORAM - 00 - -

O Ryt e A W U e Q) s e () e

. 34E+Q0
. 27E+00
. 24E+0Q0
. O2E+QO
. S4E+00
. 22E+Q0
. 3BE+00D
. 44E+00
. 62E+Q0
. 10E+Q0O
. 98E+00

. 82E+01
. 15E+00
. &5E+00
. O7E+00
. 27E+00
. 12E-01
. O9E+Q0
. O3E+00
. 17E+00
. O4E+Q0
. 72E+01

. 18E+01
. 4BE+0Q0
. S7E+Q0
. &SE+00
. 23E+0Q0
. 07E+Q0
. 73E+00
. 4SE+Q0
. 34E+00
. 57E+00
. P9E+QD

. 17E+Q0
. Q4E+00
. 7&8E+00
. 98E+00
. OSE+00
. 71E+00
. 59E+00
. 84E+00
. 46E+00
. S9E+00
. O6E+01



TABLE A-8 (cont.)
Results in pCi/l

COLLECTION
LOCATION PERIOD

#27 850123 TO 850221 LA-140
CO-60
FE-59
IN-565
MN-54
CO-58
NB=95
ZR-95
CS-137
CS-134
BA-140

850221 TO 850320 LA-140
CD-60
FE-59
ZN-65
MN-54
CO0-58
NB-9S
ZR-95
€8-137
CS-134
BA-140

850320 TO 850418 LA~140
C0-60
FE-59
ZN=-45
MN-54
Cc0-58
NB-25
ZR-95
C5-137
CS5-134
BA-140

850418 TO 850522 LA-140
c0-50
FE-59
ZN-&5

* MN-=54
CO-58
NB-95
ZR-95
€S-137
C5-134
BA-140

RESULT

. 67E+00
. 35E-01
. 95E-01
. 17E-014
. 60E-01
. 63E-01

*
I

. 99E-01
. 6&E-01
. O5E-01
. O1E-0O1

****?****
NS

# 1, B7E+00
* &, BBE-01
# 5. 99E+00
#=3, 07E+00
# 1. 04E+00
#=-1. 42E+00
*=-1. 69E+00
#-2, 76E+00
# 5. B4E-01
* 2. 21E+00
* 1. OSE+00

#~4, 87E-01
#-8, 65E-01
# 8. 33E-01
# 5. 79E-01
#-1, S3E+00
# 8. O3E~-02
#=4, 44E~-01
# 2. B8B9E+00
#* 2. 15E+00
# 5. S7E-01
#-1, 36E+01

* 2. 10E+00
% 1. 0BE+00
# 2. 18E+00
% 3. B9E-01
# 1. 40E+00
# 1.74E+00
# 1. 41E+00
#=9, 95E-01
#=9, 13E~01
#-5, 59E-01
* &, 42E+00

"# Denotes a result less than the detection limit

A-49

. 11E~-01°

OVERALL
ERROR

. 42E+00
. 92E~-01
. &7E+00
. 57E+00
. O0E-01
. Q1E-O1
. 20E+00
. 4BE+00
. 79E-01
. 33E~-01
. 10E+01

SN D0 g

. 16E+00
. 60E+00
. 34E+00
. 99E+Q0
. 19E+00
. 2BE+00
. S3E+QO
. 92E+Q0
. 35E-01
. 15E+00
. 12E+01

. 20E+00
. BAE+0O
. 18E+00
. 73E+00
. 39E+00
. O9E+00
. 26E+Q0
. S&E+Q0
. 32E+00
. 92E+00
. S5E+01

b b PO e D) - ) ANV EARE AN AN

. B&E+00
. 71E-01
. Q&LE+00
. 78E+00
IZE+00
. B4E+00
. 40E+00
. O9E+00
. 79E+00
. 74E+00
. 65E+Q1

.

= R ) O
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TABLE A-3 (cont.)
Results in pCi/1

COLLECTION
LOCATION PERIOD

#27 8503522 TO 850620 LA-140
C0-60
FE-59
ZN-65
MN-54
c0-58
NB-95
ZR-95
€C5-137
C5-134
BA-140

850620 TO 850717 LA-140
C0-60
FE-59
IN=-65
MN-54
c0-58
NB-?5
ZR-95
CS-137
CS5-134
BA-140

850717 TO 850821 LA-140
” C0-&0
FE-59

ZN~65

MN-54

Cco-58

NB-95

ZR-95
C5-137
C5-134

BA-140

850821 TO 850?218 LA-140
C0-&0
FE-59
ZIN=65
MN-54
co-58
NB-95
ZR-95
C5-137
C5-134
BA-140

RESULT

#~5,
. 35E+00
. 12E+00
. 17E+00
. S0E-01
. b4E-01
. 44E+00
. 22E+00
. 99E-01
. 24E-01
. 12E+01

¢ % % %k %
[aali i 0 (A 3 (8 TN

* Ok kX

* X
=0 W

. 25E+00
. &SE~-01
. 21E+00
. 74E+00
. 65E-01
. 20E-01
. S9E+00
. 02£+00
. 57E-01
. P6E~-02
. 48E+00

. 6BE+Q0
. 23E-02
. S1E+00
. 22E+00
. 48E-01
. 64E~-02
. 25E-014
. O0E+00
. 17E-01
. 07E-01
. 292E+01

. 04E+00
. O2E+00
. OOE+00
. 20E+00
. 28E+00
. 93E-01
. 74E+00
. 31E+00
. 63E-01
. 72E-01
. 96E+01

OBE-01

# Denotes a result less than the detection limit

A-50

OVERALL
ERROR

Moes e IR LD e 00kt ) O Il N ARSI A N AN S

kel RN RN S RO A NN ]

. 70E+00
. &7E-01
. 22E+00
. O4E+00
. B1E+00
. 57E+00
. 10E+00
. 16E+00
. 27E+00
. B4E+0QO
. 18E+01

. 45E+00
. 80E-01
. 3SE+00
. 31E+00
. 11E+00
. 29E+00
. O7E+0Q0
. B2E+00
. 45E-01
. 78E-01
. 70E+01

. 67E+00
. 89E+00
. 20E+00
. 48E+00
. 33E+00
. B4E+Q0
. 2BE+00
. 10E+00
. &7E+00
. 77E+00
. 68E+01

. 30E+00
. 11E+00
. Q0E+00
. 21E+00
. 43E+00
. 15E+00
. 21E+D0
. 24E+00
. 40E~-01
. 30E+00
. 31E+01



COLLECTION
LOCATION

850918 TO 851016

851016 TO 851120

851120 TO 851218

841219 TO 850123

TABLE A-8 (cont.)
Results in pCi/l

LA=-140
C0~-60
FE-59
ZN=-&5
MN-54
CO-58
- NB-95
ZR-95

CS-137

CS-134
BA~-140

LA-140
C0-40
FE-59
+ZN~-65
MN-54
co-58
NB-95
ZR-95
- €C8-137
CS~-134
BA-140

LA-140
C0-60
- FE=~S9
ZN=-65
MN-54
c0-58
NB-23
ZR=95
. C8~-137
CS-134
BA-140

LA-140

CO-50
FE-59

© ZN-65

MN-54
co-58
NB-23
ZR-95
CS-137
CS-134
BA-140

FEKE KK

WONNIOUDEr ObhrmwrUra@wio

.

%* % % ¥

% %k %k k &k k Xk

)

RESULT

#-1, SPE+00

73E-01
O0E+00
80E-01
53E-01
29E+00
35E+00
70E+00
33E+0Q0
&1E+00
97E+00

. 90E+00
. 24E-01
. 74E+00
. 26E~01
. 40E-01
. 06E+QO
. 45E-01
. 43E+00
. 13E+00

37E-01

. OCE+00

. 99E+00
. 62E-01
. 29E-01
. 35E-01
. S0E+00
. 21E-01 -
. O0E+0QD
. &7E-01
. 61E+00
. 88E-02
. 63E+00

. 42E+00
. 87E~-01
. 39E-01
. 12E+00
. 57E-01
. 16E+Q0D
. 95E-01
. 99E-01
. 61E-01%
. BRE-01
. 3BE+01

#* Denotes a resuvult less than the detection limit

A-51

N el EE TR ARA RN

AR R0 e

e R AR DE0 ORI =R -

OVERALL
ERROR

. 13E+00
. 78E-01
. 52E+00
. BOE+00
. 14E+00
. 70E+0Q0
. 24E+00
. 95E+00
. 99E+00
. O2E+00
. 24E+00

. 21E+01
. 49E+00
. 74E+Q0
. 67E+Q0
. 38E+0Q0
. 43E+00
. 24E+Q0
. 73E+00
. OBE+00
. 46E+00
. 45E+01

. 23E+01
. B3E+00
. 49E+00
. 75E+00
. 75E+0Q0
. SOE+0Q0
. 34E+00
. 75E+00
. 18E+Q0

80E+00

. 3BE+00

. &4E+Q0
. B4E+00
. O2E+00
. 21E+00
. 23E+00
. 79E+00
. QBE+Q0
. 10E+00
. 17E+00
. 22E+00
. 16E+01




TABLE A-3 (cont.)

Results in pCi/l

COLLECTION
LOCATION PERIOD

#28 850123 TO 850221 LA-140
C0-60
FE-S59

- ZN=-65
MN~-54
cD-58
NB-@5
ZR-95
€CS-137
C5~-134
BA-140

850221 TO 850320 LA-140
CO-60
FE-59
ZN~-65
MN-54
co-58
NB~-25
ZR-995
CS5-137
CS-134
BA-140

850320 TO 850418 LA—-140
C0-&0
FE-59
ZN~65

 MN-54
cO-58
NB-95
ZR~-95
CS-137
cS-134
BA-140

850418 TO 850522 LA-140

CO0-60
FE~-S59
ZIN=~-65
MN-54
co-58
NB~25
ZR-95
C5-137
CS-134
BA-140

RESULT

1. 49E+00
1. 02E+00
i. S8E+QO
1. 19E-01
i1.18E-01
#=9, 49E-01
#-1, 48E+00
# 1. 00E+00
# 7.73E-01
#-1. 72E+Q0
* 2. 14E+01

#=~7. 10E+00
#-4, 35E~01
# 5. 10E+00
* 1:60E+00
# Q. 78E-01
#=9, 13E-02
#-1, 73E+00
2. 06E+00
5. 88E-01
4. O3E-01
2. 22E+01

x-1. 19E+00
#=1, 13E-01
#-3. 74E+00
*#=9, 62E-01
* 1. 44E~01
#-2, 6BE+00
# 2. 00E+00
# 8, 07E-01
#-1, Q0E-01
# 1, 56E-01
#-5, 25E~01

*
1

N OGS

. O3E+Q0
. 90E-01
. 20E-01
. 85E+00
. SSE+00
. 97E~01
. 29E+00
. 60E+00
. 37E-01
. 61E+0Q0
. 60E+00

*****1‘***#

J
W= N

# Denotes a result less than the detection limit

A-52-

ot (I D) R DU m»ummlﬁo—bwwh\l laladh L T UV s T

OVERALL
ERROR

Loadi ¢ LI SN T e I 1§ I S

. 76E+00
. 14E-01
. 14E+Q0
. 72E+00
. 33E-01
. O2E+00
. 24E+00
. 58E+00
. 49E-01
. O4E+Q0
. 15E+01

. 22E+00
. 24E+00
. 24E+00
. 61E+00
. 26E+0Q0
. 0BE+0QO0
. 33E+00
. SO0E+00
. 47E+00
. 1BE+00
. 35E+01

. 49E+00
. 84E+00
. 16E+00
. 3E+00
. 70E+Q0
. 25E+00
. B&E+QO0
L 27E+00
. &7E+Q0
. 85E+00
. 40E+01

. 82E+00
. B4E+00
. 67E+00
. 34E+00
. 7BE+00
. B9E+00
. 48E+00
. 65E+00
. S4E+00
. 74E-01
. 10E+01

R0 AN



TABLE A-3 (cont.)

' Results in

COLLECTION '
LOCATION PERIOD "R
#28 850522 TO 8504620 LA-140 #=3
CO~60 C3-1

FE-59 #=a

ZN-&5 #=2

MN-54 ¥ 2.

c0-58 *-1,

NB-95 * b,

ZR-95 * 4,

€S-137 #-3,

CcS5-134 %1,

BA-140 #=5.

850620 TO 850717 LA-140 #=-1,
c0-&0 ey

FE-5% #* 1,

ZN—-65 W=

MN=-54 * 6

co-58 * 1

NB-9%5 #* 1

ZR-95 # 2

CS-137 %8

CS-134 %3

BA-140 # 2

850717 TO 850821 LA-140 * 7
CO-40 * 2

FE-59 *-1

ZN=55 # 3

MN-54 * 1

co-58 ® 1

NB-95 =D

ZR-95 #=D

CS-137 *~2

Cs-134 #=7

BA-140 * 1

850821 TO 850918 LA-140 % b
€0-40 =l

FE-59 * &

ZN-65 % 2

MN-54 # 1

c0~-58 * 2

NB-95 # ©

ZR~-95 * 1

€5-137 *#=5

CS-134 ® 2

BA-140 # 1

# Denotes a result less than the detection
A-53

pCi/l

ESULT

. 34E+00
25E+00
. 34E+Q0
. 69E+00
SB8E+00
02E+00
Q2E-01
1 6E+00
04E+00
56E-01
18E+00

77E+00
21E+00
98E+00

. 48E+00
. 31E-01
. 11E-01
. 83E+Q0
. 5BE+00
. 45E-01
. 35E+00
. 43E+01

. 45E-01
. 24E-01
. 97E+00
. 51E~-01
. 15E+00
. 8%E+00
. 59E-01
. 60E+0D
. 96E-01
. 31E-01
. Q3E+01

. 10E-01
. 89E-01
. 02E+Q0
. O9E+00
. 34E+00 -
. 94E-01
. 74E-01
. B9E+00
. 33E-01
. 04E+00
. 43E+01

limit

-

MR D) RRARGRARQQOMN 2N IW0ON R-=RNOOR= DU

OVERALL

ERROR

. S3E+00
: &7E+00
. &HE+QD
. 29e+00
. 23E+00
. 23E+00
. 24E+00
. 14E+00
. 25E+00
. 20E+00
. Q4E+01

. B3E+Q0
. AEE+Q0
. O7E+00
. bOE+00
. BOE-01
. 39e+Q0
. 84E-01
. 19E+00
. 29E+00
. 21E+00
. 83E+00

. 39E+00
. 49E+00
. 61E+00
. 64E+Q0
. 19E+00
. 47E+00
. 24E+00
. O3E+00
. 31E+00
. B3E+Q0
. 49E+01

. 62E-01
. 27E+00
. OBE+00
. 71E+00
. S2E+00
. 44E+00
. 72E+Q0
. 17E+Q0
. &9E+00
. 10E+00
. 23E+01




HE aE B UE N OGN U R W DD UE B0 3N R B aS

TABLE A-8 (cont.)
" Resuvlts in pCi/l

COLLECTION
LOCATION PERIOD

#28 850918 TO 851017 - LA~-140
C0-460
FE-59
ZN-65
MN-54
co-58
NB-95
ZR=-25
C5-137
C5-134
BA-140

851017 TO 851120 LA-140
CO-60
FE~-59
ZIN=-b63
MN-54
co-58
NB-2%
ZR-%5
C5-137
CS-—-134
BA-140

851120 TO 851218 LA-140
CO-60
FE~5%
ZN=-65
MN-54
co-58
NB-95
ZR=-95
CS~137
C5-134

BA-140

#29 841219 TO 850123 LA-140
C0-460
FE-59
ZN=-6S
MN-54
co-58
NB-25
ZR~-95
C5-137
C5-134
Ba-140

RESULT

#=9,
# 1.
. 80E+00
. 3BE+00
. 43E-01
. 82e-01
. 74E-01
. 15e-01
. 95E-01
. 44E-01
. 85E+0Q0

?*ff**?**
= WUO0WM W

?****

* kK F
FRNHRBNORN DD

¥x X

=1,

% ¥k ok *
M N W

%
}

# Denoctes a resuvlt less than the detection

A-54

78E-01
17e+00

. B1E+01
. ORE+00
. 12E+Q0
. SBE+00
. 26E-01
. 38E-01
. 60E+00
. 34E+00
. 33E-01
. 37E+00
. 80E+01

. O4E+01
. OOE+00
. 61E-01
. 75E-01
. B4E-0O1
. 80E-01
. 20E-01
. 37E+00
. 99E-01
. 61E+00
. 12E-01

. S7E+00
. 40E-04
. 62E+Q0
. 71iE-01
45E-~-01 ,
. 22E+00
. 11E+00
. 21E+00
. 33E-02
. 0SE-01
. 26E+00

limit

MRS OARIWN O ESRRONNY SN PR OUORN NN ereeraeDs g

OVERALL
ERROR

. S4E+00
. 96E-01
. 47E+00
. 12E+00
. 34E+00
. 27E+00
. 33E+00
. 97E+00
. 52E+00
. 38E+00
. 28E+00

. 95E+01
. BE+0Q0
. 28E+0Q0
. 71E+00
. 6PE+00
. D1E+00
. Q1E+0Q0
. 76E+00
. 78E+00
. OBE+00
. 6LE+0Q0

. S3E+00
. 29E+00
: 31E+QO
. Q2E+Q0
. BEE+0Q0
. S2E+00
. &SE+00
. O3E+00
. 49E+Q0
. 88E+00
. 82E+00

. S2E+00
. O5E+00
. 63E+00
. 43E+Q0
. 66E+00
. 61E+00
. 35E+00
. 8E+00
. B0E+00
. 45E+00
. Q4E+01



TABLE A-8 (cont.)
Results in pCi/l

COLLECTION
LOCATION PERIOD

#29 850123 TO 850221 LA-140
C0-60
FE-59
ZN=-65
MN-54
co-58e
NB-95
ZR-95

- €8-137
Cs5-134
BA-140

850221 TDO 850320 LA-140
C0O-460
FE-5%9
ZN-465
MN-54
-C0-58

. NB-95
ZR-95
CS-137
C5-134
BA—-140

850320 TO 850418 LA-140
. C0-40
FE-S9
ZN~65
MN-54
co-58
NB-9%
ZR-9%
C5-137
€S-134
BA-140

850418 TO 850522 LA-140
. C0-60
FE-59
ZN-&5
MN-54
co-58
NB-25
IR=-9%5
CS-137
CS-134
BA-140

RESULT

#-5. 97E-01
#-8, 84E-01"

% 1, S6E+00
#=2, OBE+QO
# 1, 45E-01
#-1. 13E+00
# 2. 03e-01
#=-7. 94E-01
#=-3. 68E-01
#* 6. 63E-01
# 5. 44E+00

*#-9, 27E+00
*=1.71E+00
# 5. 60E+00
* 1, B80E+00
#=3. 18E+0Q0
% 1. 34E+00
#-2. 14E+00
b, IBE+Q0
#+ 1, O1E+Q0O
# 1, 66E+00
# 5. 38E+QQ

#-9, 71E-04
# ‘9, 7BE-02
#—6, 39E+00
#-8., 69E-01
# 1. 6BE+00
#-6, B1E-01
# 1. 14E+00
#-2, 51E-01
* 1. 60E+00
#=2, 26E+00
# 4, OBE+00

# 2. 02E+00
#-1, 9BE+Q0
# 2, 23E-01
#=-2. 99E+Q0
# 4, B2E~-01
#-1, 69E-01
# &, 74E-01
#-1. 31E+00
* 5. 98E~-01
# 2. BOE-01
* 1, 03E+01

# Denotes a result less than the detection limit

A-55

e bhhd RN QAB-N

e BRI D) e

1.
7.
. 62E+00
. 62E+00
. 45E-01
. &9E~01
. 02E+Q0
. 45E+00
. 60E-01
. 89E-01
. O7E+01

RO RN o I

- OVERALL
ERROR

&7E+Q0
&5E-01

. 13E+00
. SSE+00D
. 39E+00
. BBE+00
. 36E+00 -
. 78E+Q0
. 21E+QO
. 92E+00
. 21E+Q0
. 6L&E+Q0
. 15E+01

. 39E+00
. 44E+00
. 46E+00
. 20E+00
. 30E+00
. S7E+00
. 75E+00
. 30E+00
. 18e+00
. B4E+00
. 04E+01

. A5E+Q0
. 7E+Q0
. 28E+00
. 48E+00
. 51E+0Q0
. SSE+Q0
. 33E+00
. 12E+00
. 63E+Q0
. 73E+00
. 31E+0¢




N
«

TABLE A-8 (cont.)
Results in pCi/l

COLLECTION
LOCATION PERIOD

#29 850522 TO 850620 LA-140
C0-40
FE-59
ZN-65
MN-54
C0-58

* NB-9%
ZR-95
C5-137
CS5~-134
BA-140

850620 TO 850717 LA-140
C0-&0
FE~-59
ZN-65
MN-54
co-58
NB-95
ZR-95
€C5~137
C5~134
BA-140

850717 TO 850821 LA-140
CO-~-60
FE-5%

ZN-65 -

MN-54
C0-58
NB=9295
ZR-95
CS-137
C5-134
BA-140

850821 TO 850918 LA-140
v Ca-60
FE-59

ZN-65

MN-54

co-58

NB-95

ZR-95
C5-137
€5-134

BA-140

RESULT

**f*f******
NOODrDWN

= OH_OCO

t

# Denotes a result less than the detection

A-56

. 25E+00
. 25E-01
. 16E-01
. S4E+00
. 76E-01
. B1E-04
. OPE-01
. 24E-01
. S2E-02
. 78E-01
. b6E+00

. 24E+00
. 70E+00
. 26E+00
. 72E+00
. 73E-01
. 43E-02
. 40E-01
. 24E+00
. 27E-02
. 76E-01
. 00E-01

. 22e+00
. 40E-01t-
. 53E-01
. 27E+00
. 45E-01
. 25E+00
. 31E+00
. 31E+Q0
. 58E+00
. 83E-01
. 24E+01

. O3E+00
. 3SE+00
. 97E+00
. 2E-01
. 97E-01
. 64E-01
. OBE+00
. 59E~01
. 65E-01
. 12E+00
. D1E+04

limit

OVERALL
ERROR

[l 2 I R SR NI, I & I O = 2 [P0 - 0 ps ) 0

HENUODRN=MAUN

N Rl (NN RNV RAR A

. 70E+Q0
. 93E+00
. B1E+QO
. 55E+Q0
. S5E+00
. 68E+00
. 24E+00
. 75E+00
. 34E+Q0
. S9E+00
. 15E+00

. SSE+Q0
. 18E+00
. B3E+00
. O1E+00
. 54E-01
. 95E-01
. 02E+00
. 58E+00
. ?1E~01
. 0BE-01
. 12E+01

. 80E+Q0
. OOE+QO0
. 13E+00
. I2E+Q0
. B1E+QO
. 43E+Q0
. Q7E+Q0
. 27E+00
. 30E+00
. 80E+00
. B6E+01

. Q2E+00
. B1E+00
. 29E+00
. 43E+00
. 20E+00
. S50E+00
. 97E+00
. 24E+00
. 39E~-01
. 18E+00
. 19E+00



TABLE@ A-8 (cont.)

Results in bCill

% Denotes a result less than the detection limit

A-57

COLLECTION OVERALL
LOCATION PERIOD RESULT ERROR l
#29 850918 TO 851016 LA-140 #=2, 27E+00 3. 99E+00 l
CO-40 % &. 73E-01 7. 7BE-01
FE-59 #* 6. STE+00 3. 04E+00
ZN=65 * 2. 85E+00 3. 45E+00 l
MN-54 % 2. 40E+00 1. S3E+00
co-58 # 1. 36E+00 1. 30E+00
‘NB-95 % &, 23E-01 1. 70E+00
ZR-95 %=1, QAE+00 2. 91E+00 l
€S-137 % 2. 65E+00 1. 20E+00
cS-134 #-~1, 45E+00 2. 43E+00
BA-140 # 3. 12E+00 7. 36E+00 l
8510146 TO 851120 LA-140 #—~1, S7TE+01 1. 67E+01
C0-40 # 9, 79E-02 1. 44E+00 .
FE-59 #-7. B6E-01 3, 85E+00 l
ZN-45 *#=4, S6E+00 4, 3BE+00
MN-54 #* 2. 02E-01 1. SBE+00
co-58 # 1. 29E+00 1. 34E+00 l
NB-95 # &. 8BE-01 1. 76E+00
ZR-95 # 3. 37E+00 1. 8BE+00
€S-137 # &, S2E-01 1. 47E+00
cs-134 # 1, 75E+00 1. 71E+00 l
BA-140 #* 0. 00E+00 1. 44E+01
851120 TO 851218° LA-140 # 1. 35E+01 1. O3E+01 l
CO-50 # 2. 92E-01 1. 48E+00
FE-59 # 2. 87E+00 1. 92E+00
ZN=~65 # 2. BLE+00 1. 79E+00
MN-54 #=-7, 19E-01 1. 37E+00
co-58 % 7. 2BE~01 1. OBE+00
NB-95 #~3, 28E+00 2. 10E+00
ZR-95 # 3. 36E-01 1. SBE+00 I
€S-137 #—6. 52E-01 1. 24E+00
€S—-134 # 1. 44E-01 1. 38E+00
BA-140 #-2, 85E~-01 . &. 50E+00 I
#31 850320 TO 850320 LA-140 %=1, O5E+00 4, 75E+00
R CO-40 # 3. 25E-01 1. 53E+00
| , FE-59 # 1. 45E+00 3, 16E+00 I
‘ ZIN~65 #=2. 12E+00 4. 05E+00
MN=-54 % 7.30E-01 1. S2E+00
| Cc0-58 * 1. 92E+00 1. 12E+00 l
NB=-95 # 7.96E-01 1. 39E+00
ZR~95 % 4. 12E-01 2. 93E+00
€S-137 #=~3, 26E-01 1. 70E+00
c5-134 # 1.59E-01 1. S3E+00 '
BA-140 # 9, 16E+00 1. 29E+01




i
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TABLE A-8 (cont.)

Results in pCi/l

COLLECTION
LOCATION PERIOD

an

#31 850624 TO 850624 LA-140
CO~-&0
FE-5%9
ZN-65
MN-54
c0-58
NB-95
ZR-95
CS-137
CS-134
BA-140

850918 TO 850918 LA-140
CO~-60
FE-59
ZN=-65
MN-54
Co-58
NB-25
ZR~-95
€5-137
CS-134
BA-140

851218 TO 851218 LA-140
C0~560.
FE-59
ZN=-65
MN-54
cQ-58
NB~95
ZR-95
C5~137
CS-134
BA-140

#32 850320 TO 850320 LA-140
C0-40

} FE-59

ZN=-65

MN-54

co0-58

NB=-95

ZR-95

CS-137

C5-134

BA-140

RESULT

#~-2,
#-3,
#* 1,
#-2,
* 7.
#=5.
*=2,
# 9.
# 2.
# 1.
#-8.

*-8,

¥ %k % %k ok %

.

NS AD RO D

% %k % ok ok ok %k & %k %

#=7.

# Denotes a result less than the detection

A-58

Q0E+00
&7E-01
82E+00
24E-014
49E-01
16E-01
34E-01
i9E-01t
S3E-02
31E-01
79E-01

. 66E+Q0
. 73E~-02
. D1E+00,
. 17E+0Q0

43E-01

. 46E-01
. 10E-02
. 68E-01
. Q6E-01
. 9BE+00
. 99E-01

. 22E+00 .
. 87E-01
. 59E~-01
. 3SE+Q0
. 64E+00
. B5E+00
. 90E-01

83E-01

. 78E-01
. 23E+00

36E+00

. 71E+00
. 87E-01
. 62E-01
. &5E+00
. S4E+00
. O7E-01
. B4E+00
. 63E+0Q0
. 48E-01
. 29E-01
. O1E+00

limi¢

OVERALL
ERROR

2. 83E+00
. 59E-01
. B3E-0O1
37E-01
. 46E-01
. 04E-01
0&E-01
34E~-01
87E-01
. 0BE-O1
. 45E+Q0

FONPWRNO DW

. 87E+00
. 38E+00
. 87E+00
. 95E+00
. 34E+00
. 72E-01
. 2BE-01
. 70E+00
. 41E+00
. 5%E-~01
. 47E+00

U0 e 12 [0 0 = 0 () = =

. O7E+01
. OD3E+Q0
. 25E+Q0
. L&E+0Q0
. 71E+00
. ?5E-01
. GE+00
. 70E+00
33E+00
. 28E+00
. 25E+00

o B S s I A I b e

. 8R2E+00
. BEBE+00
. 85E+00
. 71E+0Q0
. 77E+00
54E+00
. 47E+00
. 33E+00
. 30E+00
. S2E+00
. 35E+01

labadad it EoN WA LYY



TABLE A-8 (cont.)

Resvlts in pCi/l

COLLECTION
LOCATION PERIOD

#32 850624 TO 850624 LA-140
€0-50
FE-59
IN=-65
MN-54
co-58
NB-95
ZR-95
CS-137
CS5-134
BA-140

850918 TO 850218 LAa-140
. CO-460
FE~59
ZN=-45

* " MN-54
co-58
NB-95
ZR-95
C5~137
CS~134
BA-~140

851218 TO 851218 LA-140
CO0-60

FE~59

ZN-65
MN-54
CO-58

'NB=-95
ZR-95

CS-137

CS~134
BA-140

#52 850320 TO 850320 LA-140
- CO0~&0
FE-S59
ZN=~65
MN-54.
CO-58
NB~-2%9
ZR~95
CS5-137
C5-134

BA-140

RESULT

#=4,
#* 7.
#* 3.
*-1.
#=1.
#=1.
#=3.
. 31E-04
* 2,
. 73E~-01
* 7.

-1

#-1

}
-

¥ % % % %k % %k % % %k %
WN =DM =N

'*****
QOG- DN U -

% %k sk % %k %

# Denotes a result less than the detection

A-59

35E-01.

86E-02
60E-02
72E-01
61E-01

S51E-01 °

S4E-01
SPE-01
S1E-01

. S0E+00
. 75E+Q0
. 53E-01
. 67E-~01
. 23E+00
. Q4E-01
. 96E-01
. 94E~01
. 60E+Q0
. 21E-01
. 74E+00

. O0E+0Q0
. OBE-0O1
. 41E+00
« 37E+00
. B4E-01
. 87E+00
. 88E-01
. 22E-01
. 24E+00
. S0E+00
. 14E+00

. O7E+00
. 66E-01
. 67E+00 -
. 84E-01
. 72E+00
. O2E+Q0
. 14E-01
. OOE+Q0O
. 10E+00
. 87E+00
. 01E+00

limit

FONBRNIRMHNG N

OVERALL
ERROR .

RN ANRNND AR

[\ FURUNEN () O

OV T (L T

. OSE+00
. 63E-01
. 80E-01
. 95E-01
. D6E-01
. 45E-01
. 85E~01

22E-01

. 32E-01
. 78E-01
. 12E+0Q0

. &SE+Q0
. 17E+00
. 37E+Q0
. 45E+00
. 75E+Q0
. 3BE+Q0
. 32E+Q0
. 60E+Q0
. 1BE+00
. 17E+0Q0
. 13E+00

. 35E+01
. 40E+00
. 99E+00
. 25E+00
. 16E+Q0
. OSE+Q0
. 17E+00
. 79E+00
. 1BE+00
. 43E+00
. 31E+00

. Q7E+00
. 10E+00
. 15E+00
. 80E+00

93E-01

. O9E+Q0

Q%E+00

. 11E+00
. 47E+00
. 34E+Q0
. &5E+01



-

TABLE A-8 (cont.)

Results in pCi/l

COLLECTION
LOCATION PERIOD

#52 850621 TO 8504621 LA-140
; Co-460
FE-S59

ZN=-65

MN-54

cDh-58

NB-95

ZR=-935

CS-137

C5-134

BA-140

850918 TO 850218 LA-140
CO0-60
FE-59
IN=&5
MN-54
CO-58
NB-95
ZR-95
C5-137
CS-134
BA-140

851218 TO 851218 LA-140
CO0=-60
FE-59
ZN=-65
MN-54
Co-58
NB-95

ZR-%5 |

CS-137

CS-134

. BA-140
#72 850717 TO 850821 LA~140
. CD-60

. FE-59

IN-b5

MN-54

CO-58

NB-95

ZR-95

CS~-137

CS-134

BA-140

RESULT

ok KR K KR K X

|
RO bl INPRD= -0

T % % %k %k *:k? % %k %
Landl ol I O N NN |

[l I SN TSy WY

% ok % *4é? % % & %

i
(RIVEA

. 02E+00
. 07E-014
. 16E-01
. 11E-01
. 65E-02
. 19E-01
. 73E-01
. 76E-03
. S5E-02
. 89E-02
. 42E-01

. 06E+00D
#-1:
. 42E-~01
. B4E-O1
. 42E+00
. 10E-01
. 37E+Q0
. 48E-01
. 87E-01
. 73E+00
. 89E+00

72E+00

. 66E+0Q0
. 12E-01
. &2E-01
. 34E+00
. 31E-02
. 33E+00
. 76E+Q0
. 13E+00
. 79E+00
. 45E-01
. 6BE+01

. 6E+0Q0

. S2E+00

31E+00

. 79E-01
. 32E+Q0
. 49E+00
. 78E+0Q0
. 42E+00

26E-01

. 40E-01
. 46E-01

# Denotes a result less than the detection

"A-60

limit

HHb-:HHmHPJwHH

OVERALL
ERROR

PRSI0 - W

(el o RN W S A N b

S CE AR UN Y VIEN LT

. 33E+00
. 32E-01
. Q0E-0O1
. 89E~01
. 17E-01
. 04E-01
. 41E-01
. 66E-01
. 17E-014

43E-01

. 29E+00

. &3E+00 .
. 61E+QD
. 47E+Q0
. S2E+00
. Q0E-01
. ?21E-01
. O9E+00
. 4Z2E+00
. bLE+00
. OSE+00
. 44E+00

. 35E+01
. S9E+00
. 47E+00
. 37E+00
. &9E+00
. 90E-01
. 72E+00

@7E+Q0
32E+00

. 65E+00
. 04E+01

. 92E+Q0

. 15E+00
. 81E+00
. 82E+00
. 74E+00
. 93E-01
. EPE+00
. 55E+00
. 42E+00
. 88E+00

. 72E+01



TABLE A-8 (cont.) I
Results in pCi/l
COLLECTION OVERALL |
LOCATION PERIOD RESULT ERROR
#72 850821 TO 850918 LA-140 ¥-1, 18E+00 3. OSE+00 I
CO~540 ¥ 9, 69E-01 1. BOE+00
FE~59 ®-6. 6BE~O1 2. 99E+00
ZN-65 # 1. 30E+00 2. 82E+00 I
MN-54 #-9, 20E-01 1. 46E+00
co-58 #* 9. 06E-01 1. 7SE+00
NB-95 #* &, 02E~01 1. 05E+00 l
ZR-95 #-3. 54E-01 2. 65E+00
cs~137 %=1, 6GE+00 1. 90E+00
Cc5~-134 #* 0. O0E+00 1. 47E+00
BA-140 #-2, 50E-01 6. L7E+00 l
850918 TO 8510146 LA-140 * 1. 74E+00 2. 01E+00
| CO-60 #-2, 43E+00 2. 01E+00 .
FE-59 #=5, 18E+00 3, 62E+00
ZN-&5 #=2, 17E+00 3. 81E+00
MN~54 # 3., 25E-01 9. 55E-01
co-58 # 1. 80E+00 9. 48E-01 l
NB~95 # &, B2E~01 1. 01E+00
ZR=95 # 1. 63E+00 1. 87E+00
CS-137 % 3, 55E-01 1. 6ZE+Q0 l
€S-134 #* 4. 32E-01 1. 44E+00
BA-140 * 9. 25E+00 4. 28E+00
851016 TO 851120 LA~140 % 8. 61E+00 8. 62E+00 l
C0-40 #=3. 25E-01 1. 34E+00 |
. . FE-59 # 3. 49E+00 2. 48E+00
ZN=-55 #=1. 7SE+00 4. 16E+00 l
MN~54 #-8, 83E~-01 1. B1E+00
co-58 # 8, 27E-01 1. 72E+00
NB-95 #-9, 43E~-01 2. 10E+00 l
ZR-95 # 1. S56E+00 2. 17E+00
C5-137 # 1. 37E+00 1. 16E+00 .,
C5-134 # 9. SBE-01 1. 69E+00
BA~140 # 9, Q0E+00 1. 29E+01 ] l
B51120 TD 851218 LA-140 % &. 1BE+00 7. 15E+00
cO-50 #=1.08E+00 1. 7BE+00 I
FE-59 # 1. 24E+00 2. 69E+00
ZN-&5 # 1.87E+00 1. 4BE+00
MN-54 #=9, 27E~01 1. 47E+00 l
CcO-5B # 1. 30E+00 8. 70E~01
NB-95 % 9. 33E-01 1. 20E+00
ZR-95 # 1.22E-01 2. 83E+00
c§~137 #=9, 13E~01 - 1. 59E+00 I
CS-134 #=1. O3E+00 1. 62E+00
BA-140 #=7. 59E+00 B. 6AE+00 l
# Denotes a result less than the detection limit
A-61 l




LOCATION

COLLECTION

PERIOD

TABLE A-8 (cont.)

Results in pCi/zl

AVERAGE RESULT (WITHOUT CONTROL)- =
0 POSITIVE RESULTS FOUND IN 583 SAMPLES

AVERAGE RESULT FOR CONTROL
1 POSITIVE RESULTS FOUND IN 121 SAMPLES

NUCL IDE

LA-140
LA-140

C0-&60
C0-&0

FE-59
FE-59

ZN=65
ZN=-65

MN-54
MN-54

C0-58
€0-58

NB-25
NB-25

ZR-95
ZR~%95

€S-137
€S-137

CsS-134
CS-134

BA-140
BA-140

(CONTROL)

(CONTROL)

{CONTROL.)

(CONTROL.)

(CONTROL)

(CONTROL.?

(CONTROL.)

(CONTROL)

(CONTROL)

(CONTROL)

(CONTROL.)

= -9, 73E-02 (LOW

RESULT

1. 90E-01 (LOW

-== SUMMARY OF

AVERAGE

N -

3 e

VR

# Denotes a result less

. 79E+00
. 81E+00

. S5E-02
. 11E-01

. 88E-01
. 28E+00

. 46E-02
. 70E~01

. 16E-02
. 40E-0O1

. 69E-01
. 76E-01

. 16E-01
. 70E-01

. 77E-01
. P5E-02

. 26E-01
. 47E-01

. &BE-01
. 24E-01

. S4E+00
. O3E+00

LOW

. 81E+01
. 72E+01

. 43E+00
. S2E+00

. 39E+00
. 3BE+00

. S8E+00
. 01E+00

. 18E+00
~Q6E+00

. 25E+00
. 97E+00

. 2BE+00
. 73E+00

. 98E+00
. 01E+QO

. 10E+00
. 78E+00

. 35E+00
. 32E+00

. 29E+01
. ?1E+04

" OVERALL
ERROR

-4, B81E+01, HIGH = 2.43E+01)

= -2. 91E+01, HIGH = 3. SBE+01)
RADIONUCLIDES ——-

HIGH # SAMPLES  # POSITIVE
1. 3SE+01 53 0
3. 38E+00 11
1. 7SE+00 53 0
2. 3BE+00 11 0
&. 57E+00 53 0
6. S2E+00 11 0
3. B5E+00 53 0
4. 27E+00 11 0
2. SBE+00 53 0
1. 27E+00 11 0
1. 92E+00 53 0
1. 67E+00 11 0
3.78E+00 : 53 0
1. 82E+00 11 0
4. 31E+00 53 0
2. 92E+00 11 0
2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>