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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

to a member of the public could result from plant operations. Although
in-plant monitoring programs are used to ensure that 10CFR20 and

lOCFR50 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 )1, taking
into account site specific characteristics. The preoperational phase

of the program provided a baseline of environmental data. Variability
of the background levels of radioactivity, 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-



tion of plant-produced radionuclides has occurred in the environment.
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 MNP-2 REMP environmental samples during 1985 was

performed by U.S. Testing Company, Richland, Mashington. 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



2. 0 P ROGRAM 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 plant. The number

and locations of monitoring stations was based on factors such as

applicable regulations, popul ation distribution, meteorol ogical condi-
tions, station accessibility, security and future program integrity.
In Table 2-1, sample stations are listed by meteorological sector,

'amplemedia and approximate distance from MNP-2.

The Radiological Environmental Monitoring Program Plan, presented in
Table 2-2, summarizes the sample. locations, collection frequency and

type of analysis 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 the sampling schedule presented in Table 2-2 are listed
in Table 2-3. In 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 SIP-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 flow of the water being sampled. As defined
in footnote f to that table, a composite sample is one in which "the
quantity of liquid 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 liquid 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 line (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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TABLE 2-1

REMP SAMPLE LOCATIONS BY SECTOR

SECTOR STATION
NUMBER

DISTANCE
MILES METERS

SAMPLE TYPE

N (1) 52 0.10 161

71(1S) 0.30 483

47 0.50 805

57 0.75 1201

18 1.10 1770

53 7.50 12068

GM

TLD

TLD

AP/AI

TLD

TLD

(2) 72(2S) 0.40
2 1.80

54 6. 50

644

2896

10459

TLD

TLD

TLD

NE. (3) '3(3S)
19

48

39

as

0.50

1.80

4.30
4.40
4.70

805

2896

6919

7084

7562

TLD

TLD

AP/AI

FI

TLD

ENE (4) 74(4S) 0.40 saa

21 1.50 2414

20 1.90 3057

11 . 3.10 4988

33 3. 60 5792

45 4.20 6758

44 5. 70 91 71

35 10.50 " 16895

TLD

AP/AI/SO/TLD

TLD

TLD

SE

TLD

TLD

MI

2-4



TABLE 2-1 (Cont'd)

REMP SAMPLE LOCATIONS BY SECTOR

SECTOR STATION
NUMBER

DISTANCE
MILES METERS

SAMPLE TYPE

E (5) 75(5S)
22

10

26

27

30

43

0.40
2.10

3.10

3.20

3.20
3.30

5.70

644

3379

4988

51 49

5149

5311

9171

TLD

TLD

TLD

PW

DW

FI

TLD

ESE (6) 76(6S)

31

32

51

23

34

8

42

36

5

38

0.40
1.1

1.2
2.10

3.00
3.50

4.70
5.60

7.20
7.70

26.50

644

1770

1931

3379

4827

5632

7562

9010

11585

12389

42639

TLD

GM

GM

TLD

AP/AI/SO/TLD

SE

AP/AI/TLD

TLD

MI

AP/Al/TLD

FI

SE (7) 77(7S) 0.50

24 1.90

3 2. 00

41 5.80
40

,
6.40

805

3057

3218

9332

10298

TLD

TLD

TLD

TLD

AP/AI/MI/TLD

2-5



TABLE 2-1 (Cont'd)

REMP SAMPLE LOCATIONS BY SECTOR

SECTOR STATION DISTANCE
NUMBER MILES METERS

SAMPLE TYPE

SSE (8) 78(8S)

25

55

28

29

37

0.70

1.60

7.00

7.40

9.30

11.00

16.00

1126

2574

11263

11907

14964

17699

25744

TLD

TLD

TLD

PM

AI/AP/TL0

PM

GP

S (9) 79(9S)

1

6

0.70

1.30

7.70

1126

2092

12389

TLD

AP/AI/SO/TLD

AP/AI/TLD

SSM (10) 80(1OS)

50

56

0.80

1.20
7.00

1287

1931

11263

TLD

TLD

TLD

SW (11) 81(llS) 0.74

13 1.40

1126

2253

TLD

TLD

MSV (12) 82(12S) 0.50

14 1.40
9+ 30.00

805

2253

48270.

TLD

TLD

AP/AI/MI/GP/
TLD/SO

M (13) 83(13S) 0.50
15 1.40

805

2253

TLD

TLD

2-6



TABLE 2-1 (Cont'd)

REMP SAMPLE LOCATIONS BY SECTOR

SECTOR STATION
NUMBER

DISTANCE
MILES METERS

SAMPLE TYPE

MNW (14) 84(14S)

16

7

0.50

1.40

2.70

805

2253

4344.

TLD

TLD

AP/AI/SO/TLD

(15) 85(15S)

49

0.50

1. 20

805

1931

TLD

TLD

NNM (16) 86(16S)

17

12

0.40

1.20

6.10

644

1931

9815

TLD

TLD

TLD

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 Stations 71-86 are given in
parentheses, i. e. 1S-16S.

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

Sample Type Key: TLD - Thermoluminescent
Dosimeter

AP - Air Particulate

AI - Air Iodine

SE - Sediment
FI - Fish

MI - Milk
PW - Drinking/

Surface Mater
GM -. Ground Mater
DW - Discharge Mater
GP - Garden Produce

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/AI/AP/SO, 9-B for GP, and 9-C for HI) all within
30-35 miles of WNP-2.

2-7
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TABLE 2-2

RADIQLOGICAL ENVIRON!4ENTAL MONITORING PROGRAM PLAN

Sampling and Type and Frequency
Sam le Location Code Collection Fre uenc of Anal sis

.Particulates and
radioiodine (6/12)

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

Continuous sampling
Meekly collection

Particulate: Gross~1: g
isotopice quarterly
composite (by location)

Soil f (0/5)

2. DIRECT RADIATION

TLDg (34/56)

PIC~ (0/3)

9, 1, 7, 21 and 23

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

1, 21, and 23

Annually Gamma isotopice

Continuous recording, Gamma, monthly data
monthly tape exchange review

l}uarterly, annually Gamma, quarterly data
review

3. MATERBORNE

Surface/
Drinking Materk
(3/4)

Ground Water (2/3)

Sediment from
shoreline (1/2)

INGESTION

thilk (4/4 )

26, 27, 28 and 29

31, 32, and 52

33 and 34

9, 35, 36,40

Composite aliquots~
monthly

()uarterly

Semiannually

Semimonthly during
grazing season,
monthly at other times

Gamma isotopice,
Gross Beta; Tritium
quarterly composite

Gamma isotopice and
tritium, quarterly

Gamma isotopice

Gamma isotopic
Iodine-131



TABLE 2-2 (Cont'd)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM PLAN

~TT 1

4. INGESTION (Cont'd)

Sampling and Type and Frequency
Sam le Location Code Collection Fre uenc of Anal sis

Fishm (2/2) 30 and 38, or 39 Seasonal or
Semiannually

Gamma isotopice

Garden Produce (1'/2) 37 and 9 Monthly during growing Gamma isotopice
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.

The underlined sample location designates a control station.

Deviations 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.

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

fSoil, samples are collected to satisfy the requirements of the 'NP-2 Site Certification
Agreement (SCA).



TABLE 2-2 (Cont'd)

gTLD refers to thermoluminescent dosimeter. For purposes of l(NP-2 REMP, a OLD is a phosphor
card (31.75mm x 44.75mm x 0.4mm) with eight individual read-out areas (four main dosimeter areas and
four back-up dosimeter areas) in each badge case. TLOs 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
TLO stations required by Plant Technical Specifications, Table 3.12-1. Their alternate designations
are Sl-S16.

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

~Composite (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.

"Station 26, lSP-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 su~face 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 ODCM methodology and parameters.

1Milk samples will be obtained from farms or individual milk animals which are located in
sectors with high calculated annual average ground-level 0/gs 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 hy 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 ).

"Garden 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 OEVIATIONS IN THE REMP SAMPLING PROGRAM

Sample
~Te Locatf ons

Air 5

Sampling
Period Prob'lem

12/31/84-1/7/88 81own fuse; shortened samp11ng

time

1/7/85-1/14/85 Pump failure; no sample

48 1/14/85-1/21/85 Blown fuse; shortened sampling

time

1/21/85-1/28/85 Power failure; shortened

sampling time

2/25/85-3/4/85 Blown fuse; sample submitted for
gross count

3/4/85-3/11/85 Blown fuse; shortened sampling
time

4/1 /85-5/20/85 Sampler found out of tolerance
during routine calibration;
length of time operating at low

cfm estimated for purposes of
correcting results

4/1/85-4/8/85 Power outage; .shortened sampling
time

4/29/85-5/6/85 Sampler failure; no'ample
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TABLE 2-3 (Cont'd)

1985 DEYIATIONS IN THE REMP SAMPLING PROGRAM

Sample Sampling
Tyye Locations Period

Air a8 6/13/85-5/20/86
(Cont'd)

Probl em

Sampler mal function; no sample;

replacement sampler also mal-

functioned, so replacement not
made until 5/21/85

5/20/85-5/28/85 Sampler failure; shortened

sampling time

1 . 5/20/85-5/28/85 Sampler failure; no sample

57 6/17/85-6/24/85 Blown fuse; shortened sampling
time

c7 6/24/85-7/1/85 Pump failure, but timer opera-

ble; sample volume estimated

7/8/85-7/15/85 Blown fuse; shortened sampling
time

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

8/12/85-8/1 9/85 Pump failure; sampl e submi tted
for gross count

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

Sample
~Te
Mater

Sampling
Locations Period

26 . „1/23/85-2/12/85
Problem

Sampler malfunctioned during
period; aliquots not collected-
regularly.

26, 27 2/21/85-3/20/85 DSHS split samples invalid since
no HC1 was added

26 6/19/85-7/17/85 Intake valve turned off; no

sample

28 9/18/85-10/17/85 Sampl e coll ected 10/1 7 rather
than 10/16 due to weather

conditions

26 ll/20/85-12/18/85 Tritium sample from composite
sampler lost; grab sample from

Columbia River upstream used

Produce 4/24/85 Local produce unavailable, no

sample

5/21 /85 Local produce unavailable; no

sample

TLD 12 6/27/85-9/26/85 quarterly TLD 'missing; no results
reported

7, 8, 17 12/27/84-12/26/85 Annual TLDs missing; no results
reported
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TABLE 2-3

1985 DEVIATIONS IN THE

(Cont'd)

REMP SAMPLING PROGRAM

Sample
~Tpe
TLD

(Cont'd)

Locations

46

Sampling
Period

6/27/85-9/27/85

Prob1 em

quarterly and annual TLD

destroyed by fire; replaced on

8/26/85

9S 9/27/85-12/26/85 quarterly TLD missing; no

results reported
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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 currently being studied,
along with the'appropriateness of modifying the Technical

Specification.

2.2 Land Use Census

In August the annual land use census was performed, as required by
Plant Technical Specificatons.4 One 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 comnitment 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, limits 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
MI1HIN THE FIVE MlLE RADIUS FROM WNP-2 CONTAINMENT

Sector/
Parameter Resident

Garden
( 50m )

Dairy
Anfma1s Livestock

N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSM

SW

WSM

M

WNM

NW

NNM

4.2

3.8
4.4
4.1

4.8
0

0

0

0

0

0

0

0

0

4.2
3.8
4.5
4.3

4.8
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4.5
4.8
0

0

0

0

0

0

0

0

0

0

aThe c1osest dairy animaI 1ocations are at 5.75 miles SE and 6.5
mi1es ESE.

2-16



3.0 SAMPLING METHODS

The collection of environmental samples for the Radiological Environ-
mental Monitoring Program (REMP) was performed according to the sche-

dule in Table 2-2. All 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 collection and

preparation.

The following sections describe th'. 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 CaS04'.Dy

phosphor (25K) 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/cm2) to lessen the TLD's overresponse to low energy
photons5. 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.

Two sets of TLDs were employed at each location. One set was exchanged
'n

a quarterly basis and the other exchanged on an annual basis.
Exposure 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.
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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 late 1985, the WP-2 Site Certification Agreement required the
use of pressurized ion chambers (PICs) to measure direct radiation at
three locations 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 lightning damage.

3.2 Airborne Particulate/Air Iodine

Air particulate and air iodine (I-131) samples were obtained through
the use of portable, low volume (1.5 cfm) constant flow rate sampling
units at each of twelve (12) locations. The samples drawn at Station
9 are considered control, or background, samples; the ones drawn at
the other locations are indicator samples. Air particulates 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 elev'ated platforms at each air sample'ocation.
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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

fi'Iters and cartridges were delivered to U.S. Testing within one day

of collection.

3.3 Mater

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 Mode1 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 is 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-ml 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/I'iter or ten (10) times
the mean of the previous three months'ctivity for a specific loca-
tion, and E-131 analysis, when the dose calculated for the consumption
of water exceeds I mrem per year. Neither of these nonroutine analyses
were performed during 1985.
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The ground water stations are located on Supply'ystem property: one

well on the WNP-2 Site (0.1 mile north of the Reactor Building) and

two on the WNP-I 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

'orthat site. quarterly grab samples are taken from each of these
wells. One gallon is collected from each well for gamma analysis and

2.0 ml is drawn for tritium analysis. The samples are not acidified.

3.4 Soil

Soil samples were collected once 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 .;ample was taken from an

area of approximately one square foot to a depth of approximately one

inch. Approximately two (2) kilograms of soil were used in each

sample.

3.5 Shoreline Sediment

Two shoreline sediment samples were collected twice during 1985. One

sediment . ampling location is approximately two (2) miles upstream and
the other location 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 during two weeks in April and September,
when the likelihood 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 likely 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.
Mhen 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 liquid
effluents, is likely. The control samples were obtained 'from local
produce stands in the Sunnyside area (Station 9), the direction least
likely to be affected by plant effluents.
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4.0 ANALYTICALPROCEDURES

The following is a description of the analytical procedures used by

U.S. Testing for the REHP 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'he

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

4.3 Measurement of Gamma-Ray Emitters

EnvironmentaI 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 room for counting 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 transferred to a tared
container, weighed and counted with a germanium detector.

6) The milk sample is measured.and.transferred into a 600-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 spectrum is accomplished
using a Nuclear Data Systems N06700 (ND) computer and ND software.

The pulse height analysis program for spectra obtained using-germanium
detection, analyzes the spectra by locating the peaks, determining the
centroid values for the peaks, calculating their corresponding energies
in KeV, the area for each peak, and the associated standard deviation.
The areas of the peaks are calculated by summatior of the number- of
counts in 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 t'raceable
standards, corrected for the counting geometry and sample aliquot
factor, when needed.

4.4 Determination of Gross Beta Activity in Mater (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 and placed on planchets for counting. Hence, the
chemical yield is. taken as 100%.
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4.5 Determination of Iodine-131 in Mater by Solvent Extraction Method

Iodide ion is separated from interferences by oxidation to I with

NaNO> and extraction into CC14 from dilute acid media. The iodine is
then reduced to iodide with NaHS03, extracted into water, precipitated
with AgN03 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 low 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 Mater

Tritium in water is measured by a direct count of the distilled sample

using a liquid 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 light 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 products 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 lamp,
ignited to yttrium oxide, weighed for chemical recovery, and counted

E

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 NaOC1. After reduction to I> 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 iodine 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 iodine-131.
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TABLE 4-1

REMP RADIOCHEMICAL ANALYSES

~S1
T'ir

Particulate Weekly

()uarterly

Air Iodine Weekly

River/Drinking Monthly
Water

Monthly

~Anal ses

Gross Seta

Gamma Isotopic

Gamma Isotopic

Gross Seta

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.

HN03 added, evaporated, counted in planchet on
beta counter.

quarterly Tritium Distillation, followed by counting in liquid
scintillation counter.

(As Heeded) Sr-90 Nitrate, carbonate, oxalate precipitations; beta
counting of yttrium oxide.

(As Needed)

Discharge Water Monthly

Monthly

1-131

Gama Isotopic

Gross Beta

Solvent extraction; beta counting.

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

HN03 added, evaporated, counted in planchet on
beta counter.

quarterly Tritium Distillation, followed by counting in liquid
scintillation counter.



TABLE 4-1 (Cont'd)

REMP RADIOCHEMICAL ANALYSES

5 1 T

Ground Mater l}uarterly

~Anal ses

Gamma Isotopic

Procedure Used

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

Tritium Distillation, followed by counting in liquid
scintillation counter.

Milk Monthly or
Semi Monthly

Gamma Isotopic Direct counting on germanium detector.

I-131 Batch ion exchange; palladous iodide precipitate
counted on beta counter.

(As Heeded) Sr-90 Nitrate, carbonate, oxalate precipitations; beta
counting of yttrium oxide.

Sediment Semi-Annual Gamma Isotopic Direct counting on germanium detector.

Soil Annual Gamma Isotopic Direct counting on germanium detector.

Fish

(As Heeded) - Sr-90

Semi-Annual Gamma Isotopic
(seasonal)

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

Edible portion counted on germanium detector.

Garden Produce Monthly
(growing
season)

Gamma Isotopic Edible portion counted on germanium detector.



5.O DISCUSSION OF ANALYTICAL RESULTS AND SUMtQRY

RENP sample results were reported by U.S. Testing as the net results,
negative or positive, after background subtraction. The reported
results, as presented in Appendix A, also include the total, or
2o error, which approximates the 95~ confidence limits.* This method

of reporting differ s from that used by Eberline and HUS, 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 2a error as less than the lower limit 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 ~ran e 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 limit of detection (CLLD). The CLLDs are lower than the LLDs

specified in the Branch Technical Position, as shown in Table 5-2.

"The 95% confidence limits are the values around the reported result,
within which the real value can be expected to occur with a 95%

probability.
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TABLE 5-1

REMP DATA SUHNRY

Medi a/Ana lysi s Preoperational
Mean ~P.an e

1984 Operational b

Mean ~Ran e
1985 Operational

Mean ~Ran e

Air: pCi/m

Gross Beta

Cs-134

Cs-137

I-131

Water: pCi/1

Gross Beta

Ba-140

Cs-134

Cs-137

Co-58

Co-60

H-3

Fe-59

La-140

Mn-54

Nb-95

Zn-65

Zr-95

< 4.4
<50.5

< 3.8
< 3.8
< 4.6
< 4.6

<463.1

<1 2.1

<25.5

< 4.2

1

< 8.0
<10.6

(<1.00 - <22.0)

(<4.00 - <300.00)

(<1.00 - <12.00)

(0.77 - <16.00)

(<1.00 - <25.00)

(<0.11 - <13.0)

(<10.0 -<2600)

(<2.00 - <93.00)

(<3.00 - <160.00)

(<1.00 - <16.00)

(<1.00 - <29.00)

(<1.38 - <27.00)

(<2.00 - <63.00)

< 0.02 (<0.003 - 0.130)
< 0.01 (<0.001 - 0.04)

0.01 ( 0.001 - 0.04 )

< 0.05 (<0.01 - 0.11)

<3.1

<6.5

<1.2

<1.4

<1.4

<1.7

295.3

<3.0

<1.5

<1.5
< 2.8
< 2.7

(-0.23 - 4.8)
(-14.2 - 61.1)
(-5.41 - <7.0)
(-3.10 - <7.0)
(-1.38 - <6.0)

(-1.08 - <8.0)
(-516.0 - 850.0)
(-8.86 - <14.0)

(-64.80 - <13.0)
(-1.23 - <6.0)
(-2.00 - <6.0)
(-16.2 - <13.0)
(-3.09 - <12.0)

0.02 (0.003 - 0.164)
<0.001 (-0.0006 - <0.003)

<0.001 (-0.0006 - <0.004)
<0.02 ( 0.02- - <0.08)

0.0281 (0.0066 - 0.140)

0.00006 (-0.0021 - 0.0008)

0.00013 (-0.0011 - 0.0014)

0.00002 (-0.022 - 0.045)

2.65 (0.375 - 8.06)
2.54 (-22.9 - 24.3)
0.168 (-3.35 - 2.21)
0.126 (-3.10 - 2.65)
0.169 (-3.25 - 1.92)

-0.0355 (-2.43 - 1.75)
97.2 (-165.0 - 289.0)

0.588 (-6.39 - 6.57)
-1.79 (-48.1 - 13.5)
0.0716 (-3.18 - 2.58)
0.116 (-3.28 - 3.78)

-0.0346 (-4.58 - 3.85)
0.'177 (-6.98 - 4.31)

aA11 stations, all years
Indicator stations only

cIncludes ground and surface/drinking water



TABLE 5-1 (Cont'd)

REHP DATA SUMHARY

Medi a/Analysi s Preoperati onal
Hean .

~Ran e
1984 Operational
h'lean ~Ran e

1985 Operational
Hean ~Ran e

Sediment: pCi/kg
Co-60

Cs-134

Cs-137

Soil: pCi/kg
Cs-137

Cs-134

<254.6

<112.5

<287.0

<364.3

< 65.3

(<130.00 - 610.00)
(<50 - <150.00)

(<50 - 560.00)

(<20.00 - 1880.0)
(<20.0 - <150.00)

129.0

<72.7 „(55.3 - 90.0)
<343.5 (230.0 - 457.0)

<237.0 (<70.00 - 610.0)
<110.0 (<90.0 - <130.0)

83.6 (73.6 - 93.6)
41.8 (36.0 - 47.6)

1090 (296 - 1890)

320.0 (9.41 - 586.0)
34.2 (19.2 - 43.5)

Hilk: pCi/1

Ba-140

Cs-134

Cs-137

La-1 40

I-131

Fish: pCi/kg
Cs-134

Cs-137

Co-58

Co-60

Fe-59

Hn-54

< 61.2

< 88.8
< 87.7
< 80.6

<130.0

< 88.3

(<6.00 - <130.00)

( <10.00 - <130.00)

(<9.00 - <130.00)

(<9.00 - <130.00)

(<30.00 -<260.00)

(<8.00 -<130.00)

< 72.1 (<6.00 - <2000.0)

3.7 '(<0.90 — <14.00)

3.8 (<1.00 - <12.00)
< 33.3 (<5.00 '- <1000.0)

0.5 (<0.09 - <1.00)

< 10.4 (-38.5-
< 2.9 (-6.58-
< 3.7 (-7.40-
< 4.8 (-17.0-
< 0.04 (-0.305

(-20.4
(-35.1

(1.1-
(-18.4
(-34.6
(-10.3

< 25.3
< 30.7
< 37.2
< 31.8
< 85.0
< 37.1

<30.0)

<10.0)

<11.0)

<15.0)

-<0.169)

- <70.0)
- <80.0)

80.0)
- <110)

- <190)

- <80.0)

3.63 (-44.3 - 42.7)
-0.0623 (-7.43 - 8.12)

0.961 (-6.14 - 7.65)
-1.89 (-24.2 - 9.00)
0.0336 (-0.392 - 0.598 )

4.62 (-4.25 - 13.3)

11.4 (-3.02 - 30.7)
-3.10 (-16.8 - 11.5)
-0.874 (-16.5 - 19. 1)

-7.86 (-34.2 - 11.5)
1.06 (-5.53 - 6.37)

aA11 stations, all years
bIndicator stations only



TABLE 5-1 (Cont'd)

REHP DATA SUMMARY

Media/Analysis Preoperational
Mean ~Ran e

1984 Operational
Mean . Rancae

1985 Operational
Mean ~Ran e

Produce: pCi/kg
Cs-134 <49.1 (<10.00 - <140.00)
Cs-137 <69.8 (<10.00 - <140.00)
I-13) <105.6 (<10.00 - <1000.00)

9.55 (-24.8 - 19.8)
<13.37 (-2.21 - <30.8)

<19.36 (-0.84 - <30.8)

1.85 (-9.29 - 13.1)
0.547 (-9.77 - 9.89)
1.45 (-19.7 - 14.2)

TLD: mR/day

l}uarterly
Annual

0.24 (0.11 - 0.32 )

0.24 (0.20 - 0.31)
0.22 (0.18 - 0.33)
0.22 (0.16 - 0.27)

0.23 (0.16 - 0.29)
0.22 (0.19 - .27)

aAll stations, all years
Indicator stations only



TABLE 5-2

A COMPARISON OF THE CONTRACTUAL AND BRANCH

TECHNICAL POSITION LOWER LIMITS OF DETECTION

Media (Units)

Air
Particulates:
(pCi/m3)

~Anal sos

Gross Beta

Gamma Spectrometry

Cs-134

Cs-137

UST Nominal
Lower Limits
of Detection

0.003

0.01

0.008

0.01

BTP Lower Limit.
of Detection

0.01

0.05

0.06

Air Iodine:
(pCi/m )

I-131 0.04 0.07

Water:

(pCi/1)
Gross Beta
Tritium
I-131

Sr-90

Gamma Spectrometry
Mn-54

Fe-59

Co-58

Co-60

Zn-65

Zr-95
Nb-95

Cs-134

Cs-137

Ba-140

La-140

300

1

10

10

20

10

10

20

20

10

10

10

35

10

4

2000

1

15

30

15

15

30

30

15

15

18

60

15
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TABLE 5-2 (Cont'd)

A COMPARISON OF THE CONTRACTUAL AND BRANCH
TECHNICAL POSITION L WER LIMITS OF DETECTION

Media (Units) ~Anal sls

UST Nominal
Lower Limits BTP Lower Limit
of Detection 'of Detection

Soil/
Sediment:

(pCi/kg)

Gamma Spectrometry
Co-60

Cs-134

Cs-137

Sr-90

100

100

100

100

10

150

180

Fish:

(pCi/kg)
Gamma Spectrometry
Mn-54

Fe-59

Co-58

Co-60

Zn-65

Cs-134

Cs-137

100

90

170

90

90

170

90

100

130

260

130

130

260

130

150

Milk:
(pCi/1)

I-1'31 ~

Gamma Spectrometry
Cs-134

Cs-1 37

Ba-140

La-140

1

10

10

10

35

15

15

18

60

15

Garden

Produce:

(pCi/Kg)

Gamma Spectrometry
Cs-134

Cs-137

I-131

50

50

50

50

60

80

60

5-6



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.

5.1 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 radioactivity
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 likely 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 results
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TABLE 5-3
RADIOLOGICAL ENVIRONMENTAL MOHITORIHG PROGRAM 1985 ANNUAL SUQNRY

Name of Facility Su 1 - S stem WNP-2 Docket No. 50-397
Location Hanford Reporting Pereoe Janoar 1 1985-December 31 1985

Medium or
Pathway
Sampled

Type and Contractual
Total Number Lower Limit
of Analyses of Detectiona
Performed (CLLD)

All Indicator Location with Highest
Locations Annual Mean
Mean (f)b Name Mean (f)b

Range s ance ange
Direction—

Control Locations Number of
Mean (f) Range Honroutine

Reported
Measurementsc

Air Particle Gross Beta
Filter (619)

0.003 pCi/m 0.0281(567/
567)

(0.00663-
0.140)

Station 57 0.0312(52/ 0.0228(52/52)
52)

0.75 miles N (0.00785- (0.00638-0.072)
0.140)

I
CO

Gamma (48)

Cs-'134 0.008 pCi/m3 CLLD CLLD

Cs-137 0.01 pCi/m3

Air Iodine I-13) (619) 0.04 pCi/m3

CLLD

1.87E-05(1/
568)

(-0.0221-
0.0453)

Station 57

0.75 miles

7.48E-04 (0/
, 52)

N (-0.0221-
0.0160)

CLLD

-0.0015(0/51)

(-0.0197-
0.0119)

Water Gross Beta 4 pCi/1
(52)

Tritium (32 ) 300 pCi/1 CLLD CLLD

2.65(6/41) Station 27 3.81(4/12) 1.33(0/ll)
(0.375,-8.06) 3.20 miles E (0.620 -8.06) (0.203 -3.55)

Gamma (64)

Mn-54

Fe-59

Co-58

10 pCi/1

20 pci/1

10 pCi/1

CLLD

CLLD,

CLLD

CLLD

CLLD

CLLD



TABLE 5-3 (Cont'd)

RADIOLOGICAL ENYIRONHENTAL HONITORING PROGRAW 1985 ANNUAL SUMMARY

Hedium or
Pathway
Sampled

Type and Contractual
Total Number Lower Limit
of Analyses of Detectiona
Performed (CLLD)

All Indicator Location with Highest
Locations Annual Mean
Mean (f) Name Mean (f)b

Range stance ange
Direction

Control $ ocations Number of
Hean (f)~ Range Nonroutine

Reported
Heasurementsc

Mater
(Cont'd)

Co-60

Zn-65

Zr-95

Nb-95

Cs-134

Cs-137

Ba-140

10 pci/1

20 pCi/1

20 pci/1

10 pCi/1

10 pCi/1

10 pCi/1

35 pCi/1

CLLD

CLLD

CLLD

CLLD

CLLD

CLLD

2.54(0/53) Station 28
(-22.9 -24.3) 7.40 miles

SSE

CLLD

CLLD

CLLD

CLLD

CLLD

CLLD

10.7(0/12) -2.03(1/11)
(-5.18 -24.3) (-29.1 -35.8)

Soil

La-140

Gamma (5)

Cs-1 34

Cs-137

10 pCi/1

100 pCi/kg

100 pCi/kg

CLLD

CLLD

320(3/4) Station 23 586(1/1)
(9.41 -586.0) 3.00 miles

ESE

CLLD

CLLD

4.87(0/1)



TAOLE 5-3 (Cont'd)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 1985 ANNUAL SUMMARY

Medium or
Pathway
Sampled

Type and Contractual
Total Number Lower Limit
of Analyses of Detectiona
Performed (CLLD)

All Indicator Location with Highest
Locations Annual Mean
Mean (f) Name Hean (f)

Range s ance ange
Direction

Contro1 )ocat$ ons Bomber of
Mean (f) Range Nonroutine

Reported
Heasurements

Sediment Gamma (4)

Co-60

Cs-134

Cs-137

100 pCi/kg

100 pCi/kg

100 pCi/kg

CLLD

CLLD

CLLD

CLLD

1.09E+03(2/2) Only one indicator 99.7(1/2)
(296 -1890) location sampled for this (84.3 -115)

medium

Fish

Vl
I

CD

Gamma (17)

Hn-54

Fe-59

Co-58

Co-60

Zn-65

Cs-134

Cs-137

90 pCi/kg

170 pCi/kg

90 pCi/kg

90 pCi/kg

170 pCi/kg

- 90 pCi/kg

100 pCi/kg

CLLD

CLLD

CLLD

CLLD

CLLD

CLLD

CLLD

CLLD

,CLLD

CLLD

CLLD

CLLD

CLLD

CLLD



TABLE 5-3 (Cont'd)

RADIOLOGICAL ENVIRONHENTAL HONITORING PROGRAH 1985 ANNUAL SUHHARY

Hedium or
Pathway
Sampled

Hilk

Type and Contractual
Total Number Lower Limit
of Analyses of Detection>
Performed (CLLD)

I-131 (79) 1.0 pCi/1

All Indicator Location with Highest
Locations Annual Hean
Hean (f)b Name Hean (f)b

Range >s ance ange
Direction

CLLD

Control )ocatSons Number of
Hean ( f) Range Nonroutine

Reported
Heasurementsc

CLLD

Gamma (79)

Cs-134

Cs-137

Ba-140

10 pCi/1

10 pCi/1

35 pCi/1

-0.0623(0/61) Station 37 0.522(0/7) 1.80(l/18)
(-7;43-8.12) 16.00 miles (-3.43 -4.34) (-5..8 -14.5)

SSE

CLLD CLLD

3.63(l/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)

SSE

Roots

La-140

Gamma (8)

I-131

Cs-134

Cs-137

15 pCi/1

50 pCi/kg

50 pCi/kg

50 pCi/kg

CLLD

CLLD

CLLD

CLLD

CLLD

CLLD

CLLD

CLLD



TAOLE 5-3 (Continued)

RADIOLOGICAL EHVIROHMEHTAL MONITORING PROGRAM 1985 ANNUAL SUMMARY

Medium or
Pathway
Sampled

Type and Contractual All Indicator
Total Number Lower Limit Locations
of Analyses of Detectiona Mean (f)b
Performed 'CLLD) Range

Location with Highest
Annual Mean

Name Mean (f)b
stance ange

Direction

Control Locations Number of
Mean (f)b Range Honroutine

Reported
Measurementsc

Fruit Gamma (8)

I-131

Cs-134

Cs-137

50 pCi/kg

50 pCi/kg

50 pCi/kg

CLLD

CLLD

CLLD

CLLD

CLLD

CLLD

Veg Stock Gamma (8)

Vl
I

M

I-131

Cs-134

Cs-137

50 pCi/kg

50 pCi/kg

50 pCi/kg

CLLD

CLLD

CLLD

CLLD

CLLD

CLLD

aContractual Lower Limit of Detection (CLLD) is defined in Huclear Project Ho. 2, Contract C-20028.

b(f) is the ratio of positive results above the CLLD to the number of samples analyzed for the parameter of
interest.

cThere were no nonroutine reported measurements for the period.



ranged from 0.16 to 0.29 mR/day, while the annual TLD results ranged

from 0.14 to 0.27 mR/day. The slight low 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 geometric 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
compared 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
outside the Mahluke hunting area and is likely in a region having a „

higher background radioactivity than the other TLO stations. The

results of Station 46 reported for the preoperational period also
support this conclusion.<
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TABLE 5-4

MEAN QUARTERLY TLD DATA SUhthQRY FOR THE PREOPERATIONAL

AND OPERATIONAL PERIODS (MR/DAY)

STATION P REOP E RATIONAL 1984
Mean Std. Dev.

1985
Mean Std. Dev.

1

2

3

5

6

7

8

9

10
'l l
12

13

14

15

16

17

18

19

20

21

2?

23

24

25

40

41

42

0.2404

0.2334

0.2248

0.2221

0.2287

0.2227

0.2357

0.2601

0.2171

0.2302

0.2361

0.2509

0.2372

0.2439

0.2548

0.2444

0.2501

0.2416

0.2400

0.2368

0.2273

0.2420

0.2376
0.2431

0.2540

0.2184

0.2587

0.2458

0.0258

0.0221

0.0246

0.0347

0.0226

0.0203

0.0235

0.0194

0.0246

0.0189

0.0180

0.0221

0.0197

0.0291

0.0240

0.0199

0.0243

0.0177

0.0200

0.0196

0.0199

0.0224

0.0169

0.0181

0.0193

0.0179

0.0220

0.0212

0.2157

0.2134

0.2018

0.1921

0.1990

0.2066

0.2119

0.2334

0.2052

0.2073

0.2152

0.2258

0.2151

0.2135

0.2247

0.2256

0.2130

0.2146

0.2136

0.2090

0.1987

0,2162

0.2111

0. 2145

0.2255

0.2125

0.2358

0.2237

0.0115

0.0126

0.0146

0.0160

0.0089

0.0182

0.0138

0.0167

0.0127

0.0120

0.0103

0.0140

0.0161

0.0121

0.0139

0.0145

0.0205

0.0136

0.0141

0.0127

0.0098

0.0118

0.0095

0.0130

0.0146

0.0077

0.0083

0.0139

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

0.028

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
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TABLE 5-4 (Cont'd)

MEAN UARTERLY TLD DATA SUMMARY FOR THE PREOPERATIOHAL

STATION PREOPERATIONAL 1984
Mean Std. Dev.

1985
Mean Etd. Dev.

43

44

45

46

47

49

50

51

54

55

56

71(S1)

72(S2)

73(S3)

74(S4)

75(S5)

76(S6)

77(S7)

78(S8)

79(S9)

80(S10)

81(S11)

82(S12)

83(S13)

84(S14)

85(S15)

86(S16)

A11

0.2326

0.2333

0.2854

0.2177

0.2391

0.2223

0.2283

0.2730

0.2602

0.2256

0.2379
'.2408

0.2495

0.2279

0.2632

0.2247

0.2419

0.2492

0.2474

0.2528

0.2431

0.2433

0.2571

0.2510

0.2443

0.2569

0;2489

0.2401

0.0173

0.0192

0.0234

0.0173

0.0151

0.0082

0.0146

0.0196

0.0117

0.0085

0.0102

0.0199

0.0133

0.0144

0.0153

0.0157

0.0124

0.0118

0.0139

0.0233

0.0127

0.0240

0.0181

0.0138

0.0157

0.0176

0.0136

0.0243

0.2529 " 0.0195 0.2258

0.2117

0.2086

0.2520

0.1940

0.2185

0.2114

0.2098

0.2443

0.2272

0.2083

0.2143

0.2159

0.2204

0.2027

0.2263

0.1956

0.2094

0.2174

0.2086

0.2187

0.2114

0.2126

0.2174

0.2256

0.2050

0.2204

0.2240

0.2149

0.0139

0.0140

0.0129

0.0123

0.0093

0.0149

0.0181

0.0109

0.0133

0.0104

0.0091

0.0126

0.0146

0.0144

0.0117

0.0145

0.0099

0.0130

0.0133

0.0114

0.0136

0.0184

0.0102

0.0087

0.0163

0.0108

0.0201

0. 01 48

0.0170

0.228

0.223

0.220

0.267

0.208

0.217

0.222

0.220

0.252

0.238

0.223

0.223

0.247

0.238

0.217

0.239

0.212

0.223

0.219

0.219

0.218

0.221

0.229

0.230

0.229

0.223

0.231

0.248

0.227

0.027

0.030

0.024

0.031

0.021

0.023

0.024

0.025

0.032

0.025

0.025

0.023

0.022

0.019

0.020

0.026

0.025
0.022

0.020

0.020

0.024

0.025

0.027

0.025

0.023

0.025

0.027

0.026

0.025
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TAHLE 5-5

ANNUAL TLD OATA SU@CRY FOR THE PREOPERATIONAL

STATION PREOPERATIONAL
Mean Std. Oev.

1984
Mean Std. Oev.

1985
Mean Etd. Oev.

1

2

3

4

5

6

7

8

9

10

ll
12

13

14

15

16

17

18

19

20

21

2~

23

24

25

40

41

0.2521

0.2301

0.2297

0.2397

0.2396

0.2243

0.2341

0.2647

0.2186

0.2312

0.2346

0.2553

0.2376

0.2339

0.2598

0.2486

0.2426

0.2523

0.2346

0.2367

0.2246

0.2368

0.2338

0.2373
0.2547

0.2097

0.2635

0.023'I

0.0067

0.0087

0.0427

0.0186
'0.0076

0.0057

0.0088

0.0076

0.0085

0.0088

0.0065

0.0058

0.0075

0.0042

0.0078

0.0094

0.0176

0.0044

0.0115

0.0086

0.0059

0.0067

0.0082

0.0097

0.0050

0.0077

0.2325

0.2226

0.2069

0.1966

0.2025

0.2089

0.2262

0.2326

0.1971

0.2148

0.2146

0.2345

0.2241

0.2201

0.2388

0.2253

0.2320

0.2322

0.2275

0.2229

0.2052

0.2203

0.2199

0.2222

0.2419

0.2099

0.2327

0.0048

0.0151

0.0098

0.0052

0.0096

0.0169

0.0198

0.0120

0.0115

0.0125

0.0111

0.0169

0.0061

0.01 22

0.0086

0.0177

0.0119

0.0145

0.0101

0.0070

0.0110

0.0103

0.0230

0.0095

0.0253

0.0075

0.0092

0.215

0.215

0.200

0.193

0.204

0.201

(a)

(a)
0.190

0.210

0.208

0.223

0.216

0.207

0.224

0.211

(a)
0.218

0.218

0.216

0.209

0.195

0.207

0.209

0.204

0.227

0.211

0.017

0.011

0.007

0.007

0.013

0.010

0.011

0.006

0.005

0.014

0.016

0.007

0.003

0.016

0.007

0.007

0.006

0.008

0.006

0.005

0.006

0.004

0.003

0.017
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TABLE 5-5 (Cont'd)

ANNUAL TLD DATA SUMMARY FOR THE PREOPERATIONAL

STATION P REOPERATIONAL 1984
Mean Std. Dev.

1985
Mean Std. Dev.

42

43

44

45

46

47

49

50

51

53

54

, 55

56

71

72

73

74

7c

76

77

78

79

80

81

82

83

84

0.2351

0.2417

0.2370

0.2310

0.2876

0.2204

(b)
(b)
(b)
(b)

(b)

(b)
(b)
0.2412

0.2508

0.2293

0.2438

0.2365

0.2418

0.2463

0.2464

0.2520

0.2337

0.2265

0.2460

0.2496

0.2303

0.0079

0.0111

0.0141

0.0099

0.0088

0.0161

0.0121

0.0095

0.0065

0.0056

0.0053

0.0100

0.0110

0.0189

0.0065

0.0253

0.0074

0.0144

0.0108

0.0102

0.2206

0.2232

0.2105

0.2060

0.2717

0.2117

0.2247

0.2263

0.2115

0.2426

0.2333

0.2195

0.2224

0.2314

0.2307

0.2096

0.2371

0.2067

0.2189

0.2241

0.2229

0.2254

0.1902

0.2214

0.2281

0.2449

0. 2154

0.0130

0.0090

0.0140

0.0078

0.0085

0.0312

0.0130

0.0141

0.0142

0.0091

0.0133

0.0216

0.0170

0.0216

0.0193

0.0172

0.0146

0.0263

0.0220

0.0102

0.0169

0.0140

0.0381

0.0170

0.0274

0.0268

0.0068

0.217

0.222

0. 210

0.212

0.269

0.193

0.214,
0.209

0.204

0.252

0.226

0.212

0.212

0.252

0.238

0.208

0.221

0.212

0.231

0.223

0.268

0.218

0.215

0.216

0.223

0.222

0.208

0.005

0.005

0.014

0.005
0.006

0.006

0.009

0.019

0.014

0.024

0.008

0.006

0.029

0.026

0.020

0.009

0.025

0.014

0.028

0.016

0.044

0.014

0.007

0.010
0.014

0.013

0.018
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TABLE 5-5 (Cont'd)

ANNUAL TLD DATA SUMMARY FOR THE PREOPERATIONAL

STATION PREOPERATIONAL 1984
Mean Std. Oev. Mean Std. Oev.

85 0.2524 0.0072 0.2418 0.0089
86 0.2401 0.0075 0.2434 0.0181

A11 0.2406 0.0179 0.2230 0.0203

1985
Mean Std. Dev.

0.233 0.014

0.247 0.012

0.22 0.015

(a) TLD missing
(b) Stations 49-56 were first monitored during Fourth quarter 1983.
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TABLE 5-6

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

Station

1

2

3

5

6

7

8

9

10

11

12

13

14

15

16'7

18

19

20

21

22

23

24

25

40

41

42

Quarterl 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. 21 9 + .0. 026

0.229 + 0.024

0.225 + 0.021

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

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

0.217 + 0.005
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TABLE 5-6 (Cont'd)

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

Station Quarter1 TLDs Annua1 TLOs

43

44

46

47

49

50

51

53

54

55

56

71 (S1)

72 (S2)

73 (S3)

74 (S4)

75 (S5)

76 (S6)

77 (S7)
78 (S8)

79 '(S9)

80 (S10)

81 (S11)

82 (S12)

83 (S13)

84 (S14)

85 (S15)

86 (S16)

0.228

0.223

0.200
0.267

0.208

0.217

0.222

0.220

0.252

0.238

0.223

0.223

'0.247

0.238

0.217

0.239

0.212

0.223

0.219

0.219

0.218

0.221

0.229

0.230

0.229

0.223

0.231

0.248

+ 0.027
+ 0.030
+ 0.024
+ 0.031

+ 0.021

+ 0.023

+ 0.024
+ 0.025

+ 0.032
+ 0.025
+ 0.025
+ 0.023

+ 0.022
+ 0.019

+ 0.020
+ 0.026

+ 0.025
+ 0.022
+ 0.020
+ 0.020
+ 0.024
+ 0.025

+ 0.029
+ 0.025
+ 0.023 '

0.025
+ 0.027
+'.026

0.222

0.210

0.212

0.269

0.193

'0.214

0.209

0.204

0. 252

0.226

0. 212

0.212

0.251

0.238

0.208

0.221

0.212

0.231

0.223

0.268

0.218

0.215

0.216

0.223

0.222

0.208

0.233

0.247

+ 0.005
+ 0.0144

+ 0.005
+ 0.006

+ 0.006
+ 0.009

+ 0.020
+ 0.014

+ 0.024
+ 0.008
+ 0,006
+ 0.030

+ 0.261

+ 0.020

+ 0.010
+ 0.025

+ 0.014
+ 0.028
+ 0.016
+ 0.044

+ 0.014
+ 0.007

+ 0.010
+ 0.014
+ 0.013
+ 0.018

+ 0.014
+ 0.012

(a) TLO missing
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5.2 Airborne Particul ate/Air Iodine

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 weire

gross counts, not adjusted by the volume of air sampled. All 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 detector
backgrounds reported by U.S. Testing during that period. The range of
results for 1985 was similar to the ranges of the preoperatinnal 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.7

During 1985, the Supply System REMP participated in a small local
intercomparison study sponsored by Battelle Northwest Laboratories.
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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Routine air filters were composited on a quarterly basi.s 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 control 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 within the ranges observed for the preoperational
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.l The I-131 in
air results are given in Table A-5 of Appendix A.

5.3 Mater

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/liter. 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. All tritium results were below the 300 pCi/liter CLLD, as well
as Plant Technical Specification limits and Mashington State Mater
guality Standards. The tritium water results for 1985 were also lower
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 spectrometry 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, t~ansient equilibrium was

assumed to exist between the parent and La-'140. The galena

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'ctivity or significantly greater than 8

pCi/liter.

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 Ju'1y 1985, a second, or duplicate, sample was drawn from
the plant discharge line (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 general, the gross beta results for the
duplicate samples agree with the routine sample results. The gamma

spectrometry results, however, are quite varied and cannot be easily
compared. This illustrates the large uncertainty associated with
environmental sample results at or below the LLD for a particular
procedure.
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Oate Station
Number

TABLE 5-7

COMPARISON OF THE RESULTS FOR STATION 27
AND IT DU LI, TA ION 2

Gross Beta Gamma Spectrometry (pCi/liter)
Cllli ) . C -134 C -137 Co-60

7/17-8/21 27 2.54 + 1.54 -0;572 + 1.77 0.863 + 1.67 1.02 + 1.89

72 2.16 + 1.28 0.240 + 1.88 0.326 + 1.42 1.52 + 1.15

8/21 9/18 27 5 61+2 02 0326 +1 30 0199+0 86 1 35 +111
72 5.00 + 1.87 0.00 + 1.47 -1.69 + 1.90 0.969 + 1.80

9/18-10/16 27 0.620 + 1.34 1.61 + 1.02 -1.33 + 1.99 0.673 + 0.778

72 2.33 + 1.51 0.432 + 1.44 0.355 + 1.62 -2.43 + 2.01

10/16-ll/20 27 3.49 + 1.63 0.439 + 1.46 1.13 + 1.08 0.294 + 1.49

72 3.39 + 1.69 0..958 + 1.69 1.37 + 1.16 -0.325 + 1.34

ll/20-12/18 27 3.24 + 1.32 -0.0788 + 1.80 2.61 + 1.18 -0.862 + 1.83

72 3.00 + 1.28 -1.03 + 1.62 -0.913 + 1.59 -1.08 + 1.78
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5.4 Soil

Gamma spectrometry was performed on five samples from four indicator
stations and one 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. All 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.g 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

1890 pCi/kg, which was higher than levels observed during the pre-
operational and 1984 reportino 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 likely 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 QlP-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 half-life of 2.06 years. It would be expected to be

transported and to accumulate in the river sediments along with the
Cs-137. The levels 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.
All 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. All 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.l 2
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The high errors associated with these results and the fact that they
are at the level 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 likely to be affected by measurable deposition. Because this
situation lessens the appropriateness of the current control location,
another milk source that would provide consistent control 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 wer'e 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 difference exists.
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TABLE 5-8

COMPARISON OF THE RESULTS FOR STATION 36

Station Iodine-131
i /1

Gamma Spectrometry (pCi/liter)
Cs-137 Cs-134 Ba-140 La-140

8-06 36 0.0229 + 0.172 -1.62 + 3.46 2.08 + 3.08

37 -0.117 + 0.153 -2.29 + 3.60 -1.09 + 3.42

0.156 + 12.0 2.88 + 4.36

8.44 + 13.1 -8.18 + 6.63

8-20 36 0.0315 + 0.107 6.09 + 4.69 0.806 + 5.16 -15.7 + 19.8 -24.2 + 9.03

37 -0.0330 + 0.123 -2.41 + 3.27 -1.89 + 3.14 7.94 + 12.6 -2.59 + 6.34

9-04 36 0.104 + 0.146 1.18 + 3.04 0.180 + 3.06 -7.43 + 13.5 -5.04 + 6.32

37 0.194 + 0.156 0.241 + 2.90 3.96 + 3.28 6.24 + 12.1 -0.199 + 4.03

9-17 36 0.0694 + 0.010 3.41 + 3.11 1.96 + 3.16 -8.05 + 11.5 -0.306 + 3.86

37 0.0294 + 0.0496 3.33 + 2.80 0.811 + 3.34 '1.4 + 12.0 3.47 + 5.49

10-15 36 0.0256 + 0.0758 -0.0802 + 3.04 1.10 + 3.46

37 0.0610 + 0.0692 6.03 + 3.03 -3.43 +
3.51'.55

+ '!0.8

0.298 + 11.3

2.89 + 2.61

-2.94 + 4.60

11-19 36 0.155 + 0.144 -1.04 + 2.99 -0.715 + 3.25

37 -0.0345 + 0.136 -0.802 + 3.33 0.954 + 3.16

0.596 + 11.9

-16.4 + 13.2

0.203 + 4.17

4.19 + 5.16

12-17 36 -0.104 + 0.152 1.32 + 2.67

37 -0.174 + 0.230 2.09 + 3.00

2.05 + 2.61 -8.18 + 11.8 -1.60 + 3.91

4.34 + 3.06 17.3 + 10.9 0.663 + 5.13
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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 consumable 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 samples are shown in Tables A-14
through A-16 of Appendix A.

5.9 Summary

As a result of NP-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. All 1985 estimated doses resulting from the liquid and

gaseous effluents were far below the Technical Specification limits.
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 lower 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 negligible.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 UARTERLY TLO RESULTS

STATIOH EiHD DATE
ELAPSED DOSE RATE

DAVS <MRrDAV>
STAHIARI
DEtJ IATI0

MAR
JUH
SEP
DEC

<MAR

JUH
SEP
DEC

MAR
JUH
SEP
DEC

MAR
SEP
DEC

MAR
JUH
SEP
DEC

tSAR
JUH
SEP
DEC

MAR
J UiH

SEP
DEC

28r
27r
26r
26r

28r
27r
2hr
2br

28r
27r
2hr
26r

?8r
2br
26r

28r
27r
26r
2hr

28r
271
26r
26r

28r
27 r
26r
2hr

I. 985
1985
1985
1985

1985
1985
L985
1985

1985
1985
1985
1985

1985
1985
1985

1985
1985
1985
1985

1985
1985
1985
1985

1985
1'985
1985
t. 985

91
91
91
91

91
91
91
91

91
91
91
91

91
91
91

91
91
91
91

91
91
91

~ 91

91
91
91
91

0>2006
0<2258
0)2617
0>2468

0)1830
0>2237
0>2544
0.2374

0>1758
0>2258
0) 2510
0>2328

0)1614
0>2353
0)2246

e,1783
0)2142
0.2408
0)2135

0>1784
0)2138
0>2273
0)2257

0>1820
0)2333
0>2326
0)2356

0)0200
Oc0092
0>0083
Oc0096

0 >0165
0 >0019
0)0178
Oc 0197

0)0128
0<0059
0)0117
0<.0084

0>0339
Oc0037
0)0202

0<0128
0)0102
0>0094
O,O058

o,oia2
0>0056
Oc0202
0)0073

0<0098
0)0069
0>olla
0)0078

8
8
8
8

10
ao
10

iMAR
.t IJiH

SEP
DEC

MAR
.JUH
SEP
DEC

MAR
JUH
SEF

28r
27r
26r
26r

28r
27r
26r
2hr

28r
27t
26r

1985
1985
a 985
1985

1985
1985
1985
1985

1985
1985
1985

91
91
91
91

91
91
91
91

91
9a
91

0 ~ 1662
0>247$

'>2823

0>2625

0 ~ 1786
0.1945
0>2223
0>2188

0)1808
0>2225
O)2323

0 ~ 0929
0 >0168
0<0159
0 > 0175

0 >0109
0>0087
0.0140
0>0063

0< 0154
o>oaa4
Oc0431
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TABLE A-1 (cont.)

STATIOH EHD DATE
ELAPSED DOSE RATE

DAYS (HR/DAY)
STAHDARD
DE<) IAT ION

10

11
11'll
11

12

13
13
13
13

14
14
14
14

15
15
15
15

16
16
16
16

DEC

HAR
JUH
SEP
DF.C

HAR
JUH
DEC

HAR
JUH
SFP
IEC

HAR
JUH
SEP
DEC

HAR
JUH
SEP
DEC

HAR
JUH
SEP
DEC

26t

28t
27r
26r
26r

?8t
27t
2bt

28r
27t
26r
26t

28t
27t
26r
26t

28t
27t
2hr
26r

28r
27t
26r
26t

1985

1985
1985
1985
1985

1985
1985
1985

1985
1985
1985
1985

1985
1985
1985
1985

1985
1985
1985
1985

1985
1985
1985
1985

91
91
91
91

91
91
91

91
91
91
91

91
91
91
91

91
91

91
91
91
91

0>2267

0>1820
0>2098
0«2505
0>2348

0.1979
0«2346
0«2567

0 > 1900
0«2277
0>2432
0>2393

0«1859
0.2252
0«2590
0«2362

0«1892
0>2363
0«2593
0«2625

0>1758
0>2359
0«2921
0«2360

0«0080

0>0251
0>0124
0>0046
0 «0107

0«0131
0 '067
0>0084

0>0135
Oc0036
0«0106
0>0207

0>0056
0«0064
0«0054
Oc0084

0 «0112
Oc0151
0«0130
0«0436

0 «0214
0 «01'34
0>0693
Oc0140

17
17
17
17 26rDEC

HAR 28
JUH 27t
SFP 26r

1985
1985
1985
1985

91
91

91

0«1903
0 > 2336
0«2690
0«2334

0«0152
Oc0034
0«0121
0«0138

18
'18
18
18

19
19
19
19

HAR
JUH
SEP
DEC

HAR
JUH
SF.P
DEC

28r
27t
26r
26r

28r
27r
2hr
26r

1985
1985
1985
1985

1985
1985
1985
1985

91
91
91
91

91
91
91
91

0 «1825
0 ~ 2349
0>2665
0«2394

0«1870
0«2334
0«2748
0 2509

0«0306
0«0086
0 >0216
Oc0084

0«0140
O«0118
0 «0194
0 «0350
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TABLE A-1 (cont.)

STATION EHD DATE
ELAPSED

DAYS
DOSE RATE
(iHR/DAY)

STAHDARD
DE<) IAT ION

20
20
20
2Q

2a
21
2a
21

lQ
.> '1

k «

23

24
24

24

25
25
25

40
40
40
40

41
41
41
41

42
42

l I AR

JUH
SEP
DEC

HAR
'JUH
SEP
DEC

HAR
JUH
SEP
DEC

HAR
JUH
SEP
DEC

HAR
JUN
SFP
DEC

iHAR

JUN
SEP
DEC

H*R
JUN
SEP
DEC

HAR
JUH
SEP
DEC

HAR
JUH
SF.P
DEC

HAR
JUH

28r
27r
26r
26r

28r
27r
2hr
26r

28r
27r
2hr
2br

28r
27r
2hr
26r

28r
27r
26)
26r

28r
27r
2hr
26r

28r
27r
2hr
2br

28r
27r
2hr
26r

28r
27r
26r
26r

28 r
27r

1985
1985
1985
1985

1985
1985
1985
1985

1985
1985
198
1985

1985
1985
1935
1985

1'935
1985
1985
1985

1985
1985
1985
1985

1985
1985
1985
1985

1985
1985
1985
1985

1985
1985
1985
a985

1985
1985

A-3

91
91
91
91

91
91
91
91

91
91
91
91

91
91
91
91

91
91
91
91

'9 l
91
91
91

91
91
91

91
91
91
91

91
91
91

91

0 > 1859
0<2265
0>2453
0.2347

0>1742
Oc2124
0)2384
P>2262

0>1767
0.2270
0«2640
0>2420

0 > 1866
0>2253
0>2607
Oc2290

0>1866
0>2295
0>2396
0>2412

0 >1899
Oc2593
0«2784
0>2498

0 >1699
0>2281
0«2695
0 '414
O«1912
0>2494
0>2826
0>2531

0>1897
Oc2381
0>2702
0<2338

0>1842
0.2295

0 >0095
0,0241
0>0077
0>0042

0>0071
0.0158
0>0064
0<0150

0 >0194
OcOQb9
0>0138
0.0164

0 >0115
0<0032
0«0137
0,0192

0>0070
0.0144
0>0064
0.0105

0.0063
0>0074
0 >0157
Oc0095

0>0077
0>0122
0>0247
0«0147

0«0136
G<0037
0«0150
0<0128

0>0090
Oc0141
0>0129
Gc0085

G>0080
Oc0098



TABLE A-1 (cont.)

STATION EHD DATE
ELAPSED

DAYS
DOSE RATE
(HR/DAY>

STAHDARD
DE') IAT,IOH

43
43

45
45
4I
45

46
46
46,
46

47
47
47
47

SEP
DEC

I'1AR

JUH
SFP
DEC

llAR

JUH
SF.P
DEC

llAR

JUN
SEP
DEC

HAR
JUH
SEP
DEC

26r
26r

28r
27r
25t
26r

281
27r
26 t
2hr

28r
27 r
2hr
26r

28r
27r
2hr
26t

1985
1985

1985
1985
1985
1985

1985
1985
1985
1985

1985
1985
1985
1985

1985
1985
1985
1985

91
91

91
91
91

91
91
91
91

91
91
91
91

91
91
91
91

0) 2928
0 i 2434

0>1745
0.2226
0>2552
Oc 2381

0>1818
Oc2198
0)2434
Oc2352

0)2129
0>2790
0>2909
0>2848

0) 1749
0)2048
0) 2251
0.2254

0>1525
0.0055

0>0066
Oc0051
0>0779
0»0242

0>0163
Oc0179
O>0189
Oc0133

0>0164
Oc0122
0 >0173
0+0109

0>0092
0 '047
0 >0140
O.oa33

49

49
49

i'1AR 28 r
JUH 27r
SEP 2hr

26t

1985
1985
1985
1985

91
91
91

0 > 1770
0.2271
0>2310
0>2325

0 > 0165
Oc0088
0.0146
0.0140

50
50
50

0

53
53
53
53

54
54
54

llAR
JUH
SEP
DEC

l'1AR

JUH
SEP
DEC

HAR
JUH
SF.P
DEC

l'1AR

JUH
SEP
DEC

28r
'27 r
2hr
26t

28r
27t
26r
26r

28r
27r
2hr
26t

28r
27r
2hr
26r

1985
1985
1985
1985

1985
1985
1985
1985

1985
1985
1985
1985

1985
1985
1985
1985

91
91'1

91

91
91
91
91

91
91
91
91

91
91
91

0>1822
0»2244
0 >2419
0>2396

0>1798
0.2200
0)2465
0 '337
0 > 2016
0>2491
0>2884
0.2705

0>1959
0»2 »57
0)2567
0»2460

0>0095
0.0133
0>0094
0»0083

0>0095
Oc0086
0>0213
0.0097

0>0100
0»0048
0)0191
Oc0140

0>0097
0.0584
0>0211
0»0151
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TABLE A-1 (cont.)

STATION FHD DATE
ELAPSED

DAYS
DOSE RATE
(HR/DAY)

STANDARD
DE>) IAT ION

55
55
5<.

c4U

56
56
56
56

71
71
71
71

7 .«

7 .)

7 )

72

73
73
73
73

74
74
74
74

75
75
75
75

76
76
76
76

77
77
77
77

78
78

HAR
JUH
SEP
DEC

HAR
JUN
SEP
DEC

HAR
JUH
SFP
DEC

HAR
JUN
SEP
DEC

HAR
JUH
SEP
DEC

JUH
SFP
DEC

HAR
JUN
SEP
DEC

HAR
JUN
SEP
DEC

HAR
JUN
SEP
DEC

JUH

28t
27t
26r
26t

28r
27t
2hr
26t

28 t
27 t
2ht
26t

28t
27t
26t
26t

281
27t
26t
26t

28t
27t
2hr
26t

28t
271
26t
2bs

28t
27t
26t
26t

28s
27t
26t
26t

28t
27

'985

1985
1985
1985

1985
1985
1985
1985

1985
1'985
1985
1985

19S5
1985
1985
1 5'85

1 5'85
1985
1985
1985

1985
1'985
1985
1985

1985
1 5'85
1985
1985

1985
1'9S5
1985
1 5'85

1985
1985
1985
1985

1985
1985

A-5

91
91
91
91

91
91
91
91

91
91
91
91

91
91
5'1
91

91
91
91
91

91
91
91
91

5'1
5'1

91
91

5'1

91
91

91
91
91
91

91
91

0>1814
0.2284
0«24'9l
0«2323

0>1840
0.2315
0 '411
0«2377

0 >2142
0 '2410
0.2673
0«2653

0 >2080
0 «2331
0>2581
0.2536

0>1812
0«2288
0>2298
0«2265

0«1953
P«2425
'0«2553
0.2615

'0«1731
Oc2064
0«2377
0.2305

0)1872
0.2242
0>2421

0«2365'>1903

0.2332
0>2418
O«2474

0>1S55
0

'215'>0053

Oc0045',0392

0.0203

0>0087
Oc0100
0«0054
0<0044

0>0085
Oc0258
0>0088
pc0064

0>0066
0<0061
0«0121
0 0111

0 >0066
0<0267
0>0080
0«0063

0>0082
0<0131
0>0082
0<0243

0>0153
0<0122
0>0056
0.0046

0.0100
0<0035
0«0032
0<0054

0>0092
0.0135')0124

0.0139

0 >00'99
0<0057



TABLE A-1 (cont.)

STATION
ELAF'SED DOSE RATE

FiND DATE DAYS (HR/DAY>
STANDARD
DEVIATION

78 SFP
78 DEC

2hr
26r

1985
1985

91
91

0 «2315
0<2360

0>0100
0<0087

79 HAR 28r 1985
79 JUH 27r 2985
79 SFP 2hr 1935

80 HAR 28r 1985
80 JUH 27r 1985
80 SEF'6r 2985
80 DFC 2hr 1985

81 HAR 28r '2985
81 JUH 27 r 1985
Sl SEP 26r 1985
81 DEC 2hr 1'985

82 HAR 28r 1985
82 JUH 27r 2985
82 SEP 2br 2985
82 DEC 2hr 1985

91
91
91

91
91
91
91

91
91
92
91

91
91
91
91

0 > 1858
0.2246
0>2442

0 ~ 1803
0 >2251
O>2455
0)2321

0.1869
0)2308
0.2616
0>2368

0)2884
0>2346
0) 248'.
0>2511

0)0083
0.0064
0>0066

0.0072
0>0095
0.0099
0>0042

0)0082
0)0080
0<0674
0) 0267

0<0122
0 > 0171
0.0143
0)0228

83
83
83
83

HAF<

.JJJH

SEP
DF.C

28r
27t
26r
2hr

1985
1985
1985
2985

91
92
91

0.1913
0 >2291
0.2496
0>2441

0<0085
0)0079
0<0090
0)0055

84 HAR 28r 1985
84 JUH 27r 1985
S4 SEF'br 2985
84 DFC 2h.r 1985

85 Jl*R 28r 1985
85 .JlJ«J 27 r 1985
85 SEP 26r 1985

91
92
91
91

91
91
91

0.1804
0)2236
0.2465
0>2381

0.1935
0.2447
0.2562

0)0065
0>0099
0<0203
0>0052

0.0063
0 «0149
O)0074

86
86
86
86

iHAR 28 r 1985
'UN27r 1985

SEP 2hr 1985
DEC 2br 1985

91
91
91
91

0>2186
0.2268
0>2754
0>2720

0 >0104
0 «0148
0) 0245
0<0217
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TABLE A-2

1985 ANNUAL TLD RESULTS

STATION EHD DATE
ELAPSED DOSE RATE STANDARD

DAYS (HR/DAY) DE<) IATIOH

10

ia

12

16

18

19

,20

23

2g

DEC 2hr 1985

DEC 26r 1985

DEC 26r 1985

DEC 26r 1985

DEC 26r 1985

DEC 26r 1985

DEC 2hr 1985

DEC 26r 1'985

DEC 2hr 1985

DEC 26r 1985

DEC 26r 1985

DEC 26r 1985

DEC 2hr 1985

DEC 26r 1985

DEC 2hr l985

DEC 26r 1985

DEC 2hr 1985

DEC 26r 1985

DEC 2hr 1985

DEC 2br 1985

DFC 2hr 1985

DEC 26r 1985

40 DEC 2hr l?85

364

364

364

364

364

364

364

364

364

364

364

364

0>2145

0>2152

0>2004

0<1926

0)2044

0<2014

0)1900

0 >2100

0 2080

0>2233

0)2157

0 ~ 2071

Q)2239

O,2108

0) 2182

0.2163

O)2098

0.1946

O)2065

0.2094

P)2P35

0>0167

O>0109

0)0068

0<0071

O,O128

0<0098

0>0110

0<0062

0)0048

0>0135

0) 0164

0)0070

0) 0031

0<0158

0)0072

0<0059

O,OO83

0<0064

0)004?

o,ooha

0>0042

0>2272 0<0034

0) 2110 0) 0169
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TABLE A-2 (cont.)

STATION END DATE
ELAPSED

DAYS
DOSE RATE
<HR/DAY)

STANDARD
DEVIATION

41 DEC 26 r 1985 0)2271 0) 002'4

42
*

43

DEC 26r 1985

DEC 2hr 1985

49 „DEC 26'r 1985

50 DEC 26r 1985

51 DEC 26 r 1985

53 DEC 26r 1985

54 DEC 26r 1985

55 DEC 26r 1985

56 DEC 26r 1985

71 DEC 2hr 1985

72 DEC 26r 1985

73 DEC 2hr 1985

74 DEC 26r 1985

75 DEC 2hr 1985

76 DE/ 26r 1985

77 DEC 2hr 1985

78 DEC 26r 1985

79 DEC 2hr 1985

44 DEC 26r 1985

45 DEC 2hr 1985

46 DEC 27r 1985

47 DEC 26r 1985

364

133

364

364

364

364

364

364

364

364

364

364

364

.0>2222

0»2099

0)2123

0 i 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>2116

0<2306

0 '229
0<2677

0)2181

0>0046

0.0144

0)0050

0.0061

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

O)0435

0)0140

0)2168 - 0<0054
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TABlE A-2 (cont. )

STA 1'ION END DATE
ELAF'SED

DAYS
DOSE RATE
<HR/DAY)

STANDARD
DE<JIATION

80

81

82

83

86

DEC 26'985
DEC 26~ 1985

DEC 2hz 1985

DEC 26~ 1985

DEC 2hr 1985

DEC 26~ 1985

DEC 26~ 1985

364

364

364

364

364

0 i 2146

pi 2164

0~2229

0<2221

0~2083

0.2327

0)2466

0>0074

Ocoioi

0~0136

O.c 0128

010180

O,O14O

0 i 0116

A-9



I

I



TABLE A-3

GROSS BETA ON AIR PARTICULATE FILTERS

Results in pCi/cubic meter

LQCATEON

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

'50722

TO 850107
TO 850114
TQ 850121
TO 850128
TO 850204
TO 850211
TO 850219
TO 850226
TO 850304
TO 850311
TO 850318
TO 850325
TO 850401
TO 850408
TQ 850415
TO 850422
TO 850429
TO 850513
TO 850520
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 850930
TO 851007
TO 85f014
TO 851021
TO 851028
TO 851104
TO 851111
TO 851118
TO 851125
TO 851203
TO 851209

850729
850805
850812
850819
850826
850903
850909
850916
850923
850930
851007
851014
851021
851028
851104
851111
851lf8
BS1125
851203

,COLLECTION
PERIOD RESULT

4. 92E-02
6. 64E-02
3. 71E-02
4. 27E-02
4. 70E-02
5. 32E-02
i. 76E-02
i. 23E-02
1. 85E-02
2. 50E-02
2. BOE-02
i. 47E-02
8. 58E-03
3. 59E-02
2. 23E-02
f. 19E-02
i. 07E-02
i. 66E-02
2. 64E-02
i. 05E-02
i. 83E-02
f . 84E-02
2. 31E-02
i. 53E-02
2. 03E-02
i. 90E-02
2. 24E-02'. 42E-02
i. 85E-02
i. 23E-02
i. 41E-02
2. 73E-02
2. 06E-02
i. 74E-02
1. 59E-02
i. 48E-02
2. 51E-02
3. 02E-02
i. 96E-02
i. S2E-02 .

1. 05E-02-
i. SOE-02
i. 36E-02
6. 10E-02
4. 42E-02
6. 40E-02
4. 93E-02

OVERALL
ERROR

8. 70E-03
i. 19E-02
7. 20E-03
8. 12E-03
B. 77E-03
9. 81E-03
3. BBE-03
3. 19E-03
4. 51E-03
S. 22E-03
5. 72E-03
3. 57E-03
2. S9E-03
7. 09E-03
4. 83E-03
3. 12E-03
2. 86E-03
3. 89E-03
5. 45E-03
2. 99E-03
3. 42E-03
3. 47E-03
3. 86E-03
3. 04E-03
2. 74E-03
3. 44E-03
3. 86E-03
4. OOE-03
3. 46E-03
2. 68E-03
2. 93E-03
4. 32E-03
3. 47E-03
3. 47E-03
3. OBE-03
2. 94E-03
4. 09E-03
4. 63E-03
3. 49E-03
3. OOE-03
2. 47E-03
2. 99E-03
2. 84E-03
7. 21E-03
6. 04E-03
7. 81E-03
6. 81E-03

a result less than the detection limit 3. OOE-03
A-10



TABLE A-3 (cont.)

LOCATION
COLLECTION

PERIOD

Results in pCi/cubic meter

RESULT
OVERALL

ERROR

851209 TO 851216
851216 TO 851223
851223 TO 851230

6. BBE-02
1. 29E-01
7. 65E-02

8. 51E-03
1. 44E-02
9. 26E-03

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
850506 TO
850513 TO
BSQS20 TO
850528 TO
850603 TO
850610 TO
850617 TO
850624 TO
BS0701 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
850930 TO
851007 TO
851014 TO
851021 TO

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

S. 51E-02
h. 37E-02
3. 28E-02
3. 32E-02
3. 66E-02
5. 75E-02
1. 84E-.02
1. 83E-02
1. 40E-02
1. BBE-02
2. 37E-02
1. 68E-02
6. 63E-03
2. 05E-02
1. 95E-02
1. 18E-02
1. 11E-02
1. 79E-02
1. 32E-02
2. OOE-02
1. 85E-02
9. 14E-03
1. 16E-02
1.42E-02
1. 70E-02
1. 2BE-02
1. 76E-02
1, 03E-02
1. 73E-02
1. 52E-02
1. 72E-02
1. OBE-02
1. 04E-02
1. 74E-02
1. 49E-02
1. 54E-02
8. 13E-03
1. 3BE-02
1. 49E-02
1, 64E-02
1. 93E-02
1. 04E-02
1. 04E-02

1. 01E-02
1. 15E-02
6. 47E-03
6. 53E-03
7. OBE-03
1. QSE-02
3. 97E-03
4. 31E-03
3. 38E-03
4. 25E-03
4. 99E-03
3. 86E-03
2. 16E-03
4. 36E-03
4. 21E-03
3. 04E-03
3. 05E-03
4. 04E-03
3. 28E-03
4. 38E-03
4. 04E-03
2. 82E-Q3
2. 55E-03
2. BSE-03
3. 21E-03
2. 73E-03
3. 36E-03
2. 44E-03
3. 27E-03 „

3. 02E-03
3. 68E-03
2. 52E-03
2. SOE-03
3. 38E-03
2. 84EM3
3, 36E-03
2. 19E-03
2. BSE-03
3.00E-03
3. 13E-03
3. 49E-03
2. 46E-03
2. 39E-03

+ Denotes a result less than the detection limit 3. OOE-03



LOCATION

i 821

COLLECTION
PER ZOD

851028 TO SS1104
851104 TO 851111
851111 TQ 851118
851118 TQ 851125
851125 TO S51203
851203 TO 851209
851209 TO 851216
851216 TO 851223
S51223 TO 851230

TABLE A-3,(cont.)

Results in pCi/cubic meter

RESULT

9. SOE-03
i. 11E-02
4. 49E-02
3. 20E-02
5. 13E-02
3. 89E-02
5. 96E-02
1. 07E-01
6. 43E-02

OVER*LL
ERRDR

4. 25E-03
2. 55E-03
6. 12E-03
4. 82E-03
6. 57E-03
5. 75E-03
7. 10E-03
i. 12E-02
7. 53E-03

i I 841231 TO 850107
850114 TO 850121
850121 TO 850128
8S0128 TO 850204
850204 TD 850211
850211 TO 850219
850219 TO 850225
850225 TQ 850304
850304 TO 850311
850311 TO 850318
850318 TO 850325
BS0325 TO 850401
850401 TO 850408
850408 TD 850415
850415 TD 850422
850422 TO 8S0429
850429 TO 850506
850506 TO 850513
850513 TQ 850520
85052Q TO 850528
850528 TQ 850603
850603 TO 850610
850610 TO 850617
850617 TD 850624
850624 TD 850701
850701 TO 850708
850708 TO 850715
SS0715 TO 850722
850722 TO 850729
850729 TO 850805
850805 TO 850812
SSOS12 TQ 850819
850819 TO 850826
850826 TO 850903
850903 TQ 850909
SS0909 TO 850916
S50916 TO 850923

5. 95E-02
3. 43E-02
4. 29E-02
4. 53E-02
6. SOE-02
i. 68E-Q2
i. 60E-02
1. 52E-02
2. 12E-02
2. 99E-02
i. 42E-02
i. OOE-O2
i. 74E-02
2. 13E-02
i. 2SE-02
1. 04E-02
2. 01E-02
1 ~ 48E-02
2. 47E-02
2. 16E-02
9. 86E-03
i. 76E-02
2. 47E-02
2. 20E-02
i. 55E-02
2. OOE-02
2. 04E-02
2. 44E-02
2. 47E-02
i. 91E-02
i. 21E-02
1. 62E-02
2. 89E-02
2. 01E-02
1. 96E-02
i. 33E-02
i. 59E-02

1. OSE-02
6. 55E-03
7. 89E-03
8. 26E-03
1. 1SE-02
Q. 67E-03
3. 82E-03
3. 54E-03
4. 57E-03
6. 02E-03

„3. 43E-03
2, 69E-03
3. 97E-03
4. 63E-03
3. 13E-03
2. 85E-03
4. 29E-03
3. 45E-03
5. 19E-03
4. SOE-03
2. 89E-03
3. 30E-03
4. 06E-03
3. 61E-03
2. 97E-03
3. 59E-03
3. 64E-03
4. OOE-03
3. 89E-03
3. 45E-03
2. 77E-03
3. 14E-03
4. 49E-03
3. 38E-03
3. 83E-03
2. 79E-03
3. 01E-03

a result less than the detectian limit 3. OOE-03



TABLE A-3 (cont.)
L

LOCATION
COLLECTION

PERIOD

Results in pCi/cubic meter

RESULT
OVERALL

ERROR

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

850930
851007
851014
851021
851028
851104
851111
851118
'851125
851203
851209
851216
851223
851230

2. 25E-02
3. 12E-02
2. 11E-.02
i. 42E-02
i. 12E-02
1. 36E-02
i. 04E-02
6. 83E-02
4. 61E-02
S. 9BE-02
3. 49E-02
6. 93E-02
i. 40E-Oi
8. 42E-02

3. 83E-03
4. 74E-03
3. 66E-03
2. 90E-03
2. 55E-03
2. 83E-03
2. 48E-03
7. 87E-03
6. 23E-03
7. 40E-03
S. 35E-03
8. 57E-03

'.

54E-02
i. OOE-02

841231 TO
850107 TO
850114 TO
850121 TO
850128 TO
850204 TO
850211 TO
S50219 TO
850225 TO
BS03O4 TO
850311 TO
850318 TO
850325 TO
B50401 TO
85040S TO
850415 TO
850422 TO
850429'O
850506 TO
850513 TO
850520 TO
850528 TO

'50603 TO
850610 TO
850617 TO
850624 TO
850701 TO
850708 TO
850715 TO
850722 TO
850729 TO
850805 TO

850107
850114
850121
850128
850204
850211
850219
850225
850304
850311
850318
850325
850401,
850408
850415
850422'50429

850506
850513
850520 .

850528
850603
850610
850617
850624
850701
850708
850715
850722
BS0729
850805 .

850812

8. 32E-02
7. 90EM2
2. 12E-02
4, 25E-02
3. 86E-02
7. 18EM2
1. BBE-02
i. 30E-02
1. 70E-02
i. 78E-02
2. 90E-02
i. 62E-02
1. OBE-02
1. 84E-02
i. 92E-02
i. 16E-02
1. 12E-02
1. 85E-02
1. 52E-02
2. 55E-02
i. 79E-02
1. 22E-02
1. 74E-02
2. 43E-02
2. 12E-02
1. 44E-02
2. 29E-02
2. 28E-02
2. 79E-02
2. 21E-02
i. 83E-02
1. 19EM2

1.
1.
4,
8.
7.
i.
4.
3.
3.

s.
3.
2.

4.
3.
2.
4.
3.
5.
3.
3.
3.
3.
3.
2.
2.
3.

3.
3.
2.

46E-02
40E-02
10E-03
05E-03
42E-03
28E-02
05E-03
43E-03
89E-03
06E-03
85E-03-
75E-03
85E-03
14E-03
24E-03
01E-03
94E-03
21E-03
61E-03
28E-03
93E-03
20E-03
26E-03
99E-03
74E-03
94E-03.
99E-03
84E-03
38E-03
85E-03
35E-03
63E-03

+.Denotes a result less than the detection limit 3. OOE-03

A-13

L



TASLE A-3 (cont:.)

LOCATION
COLLECTION

PERIOD

Results in pCi/cubic metel.

RESULT
OVERALL

ERROR

$40

850812
850819
850826
850903

'850909
850916
850923
850930

'51007
851014
851021
851028
851104
851111
851118
851125
851203
851209
851216
851223

841231
850107
850114
850121
850128

~ 850204
850211

~ BS0219
850225
850304
850311
850318
850325
850401
850408
850415
850422
850429
850506
850513
850520
850528
850603
850610
850617
850624

TQ 850819
TO 850826
TO 850903
TQ BS0909
TO 850916
TO 850923
TO BS0930
TO 851007
TQ 851014
TO 851021
TO 851028
TO 851104
TO 851111
TO 851118
TO 851125
TO 851203
TO 851209
TO 851216
TO 851223
TO 851230

TO 850107
TO 850114
TO 850121
TQ 850128
TO 850204
TO 850211
TO 850219
TQ 850225
TO 850304
TQ 850311
TO 850318
TQ 850325
TQ 850401
TO 850408
TO 850415
TO 850422
TO 850429
TO BS0506
TO 850513
TO 850520
TQ 850528
TO 850603
TO 850610
TO 850617
TO 850624
TO 850701

i. 65E-02
2. 42E-02
2. OBE-02
1. 67E-02
i. 24E-02
i. 36E-02
2. 31E-02
2. 74E-02
2. OOE-02
1. 51E-02
i. OBE-02
i. OSE-02'. 43E-02
6. 07E-02
4. 39E-02
5. 61E-02
4. 73E-02
4. 24E-02
i. 04E-01
7. 21E-02

6. 71E-02
6. 29E-02
3. 28E-02
3. 99E-02
4. 51E-02
5. 54E-02
i. 53E-02
i. 07E-02
1. 28E-02
i. 75E-02
2. 37E-02
i. 3BE-02
6. 69E-03
i. 71E-02
i. 69E-02
i. 30E-02
1. 10E-02
i. 62E-02
1. 44E-02
i. 92E-02
i. 47E-02
9. 79E-03
i. 30E-02
i. 48E-02
1. BSE-02
i. 34E-02

3. 15E-03
4. OOE-03
3. 33E-03
3. 33E-03
2. 69E-03
2. 83E-03
3. BBE-03
4. 33E-03
3. 43E-03
2. 92E-03
2. 54E-03
2. 42E-03
2. BSE-03
7. 69E-03
S. 68E-03
6. 57E-03
6. 64E-03
5. 87E-03
i. 20E-02
8. 82E-03

1. 20EM2
i. 14E-02
6. 46E-03
7. 65E-03
8. 47E-03
1. 01E-02
3. 48E-03
3. OOE-03
3. 18E-03
3. 90E-03
4. 99E-03
3. 39E-03
2. 16E-03
3. 94E-03
3. 89E-03
3. 23E-03
2. BBE-03
3. 79E-03
3. 47E-03
4. 26E-03
3. 30E-03
2. 93E-03
2. 75E-03
2. 97E-03
3. 40E-03
2. 86E-03

a vesuit less than the detection limit 3. 00E-03
A-14



TABLE A-3 (cont. )

LOCATION
COLLECTION

PERIOD

Results in pCi/cubic meter

RESULT
OVERALL

ERROR

040 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

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 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 851230

1. 72E-02
i. 54E-02
2. 02E-02
2. 10E-02
i. 56E-02
i. 13E-02
l. 52E-02
2. 18E-02
i. 67E-.02
i. 68E-02
1. 2BE-02
1. 53E-02
2. 03E-02
2. 26E-02
1. 94E-02
i. 52E-02
1. 17E-02
1. 12E-02
i. 14E-02
S. 54E-02
4. 38E-02
S. 30E-02
3. 86E-02
4. 67E-02
i. OBE-01
7. 74E-02

3. 25E-03
3. OSEM3
3. 64E-03
3. 65E-03
3. 05E-03
2. 56E-03
3. 01E-03
3. BOE-03
3. 02E-03
3. 41E-03
2, 76E-03
3. 03E-03
3. 4SE-03
3. 82E-03
3. 36E-03
2, 92E-03
2. 65E-03
2. SOE-03
2. 54E-03
7. 18E-03
5. 67E-03
6. 30E-03
5. 48E-03
6. 31E-03
1. 23EM2
9. 35E-03

048 841231
850107
850114
850121
850128
850204
850211
850219
850225
850304
850311
850318
850325
850401
850408
850415
850422
850429
850506
850521

'TO
850107„'O

850114
TO 850121
TO 850128
TO 850204
TO 850211
TO 850219
TO 850225
TO 850304
TO 850311
TO 850318
TO 85032S
TO 850401
TO 850408
TO 850415
TO 850422
TO 850429
TO 850506
TO 850513
TO 850528 "

6. 94E-02
7. 06E-02
i. 25E-01
4. 36E-02
3. 52E-02
6. 86E-02
1. 27E-02
1. 47E-02
i. S4E-02
i. 93E-02
2. 53E-02
1. 2BE-02
8. 41E-03
i. 74E-02
l. 5BE-02
i. 45E-02
8. 97E-03
1. BBE-02
1, 57E 02
1. 9'1E-02

1.
l.
2.
8.
6.
i.
3.

3.
4.
5.

3.
3.
2.

3.

24E-02
26E-02
47E-02
29E-03
89E-03
23E-02
05E-03
72E-03,
65E-03
28E-03
29E-03
26E-03
50E-03
OOE-03
71E-03
49E-03
SBE-03
21E-03
72E-03
29E-03

+ Denotes a result less than the detection limit 3. OOE-03

A-15



TABLE A-3 (cont.)

LOCATION
COt LECTION

PER IOD

Results in pCi/cubic meter

RESULT
OVERALL

ERROR,

850528
S50603
850610
850617
850624
850701
850708
850715
850722
850729'50805

S50812
850819
850826
850903
BS0909
850916
850923
850930
S51007
851014
851021
851028
851104
851111
851118
85ff25
851203
851209
851216
851223

TO 850603
TQ S50610
TQ 850617
TO 850624
TO 850701
TO 850708
TO 850715
TO 850722
TQ 850729
TO 850805
TO 850812
TO 850819
TO 850826
TO S50903
TO 850909
TQ 850916
TO 850923
TQ 850930
TO 851007
TQ 85f014
TO S51021
TO 851028
TO 851104
TO 851111
TO 851118
TO 851125
TO 851203
TO 8512Q9
TQ 851 216
TO.851223
TO 851230

i. 10E-02
1. 6BE-02
i. 91E-02
2. 34E-02
i. 70E-02
i. 92E-02
1. 78E-02
2. 09E-02
2. 33E-02
1. 7BE-02
i. 29E-02
i. 63E-02
2. 70E»02
2. 09E 02
1. 85E-02
1. 52E-02
i. BBE-02
8. 65E-03
2. 87E-02
1. 91E-02
i. 35E-02
i. 14E-02
1. 23E-02
1. 41E-02
6. 32E-02

. 4. 91E-02
5. 82E-02
4. 90E-02
6. 52E-02
i. 19E-01
6. 43E-02

3. 06E-03
3. 27E-03
3. 54E-03
3. 90E-03
3. 22E-03
3. 56E-'03
3. 21E.-03
3. 65E-03
3. 89E-03
3. 39E-03
2. 67E-03
3, 13E-03
4. 30E-03
3. SQE-03
3'. 58E-03
3. OQE-03
3. 40E-03
2. 25E-03
4. 28E-03
3. 45E-03
2. BSE-03
2. 57E-03
2. 68E-03
2. BSE-03
7..97E-03
6. 55E-03
7. 23E-03
6. SOE-03
8. 14E-03
i. 34E-02
8. 06E-03

841231
850107
850114
850f21
85012S
850204
850211
85Q219
850225
850304
850311
850318
S50325
850401
850408

TQ 850107
TO 850114
TO 850121
TO 850128
TO 850204
TO 850211
TQ

S50219'O

850225
TO 850304
TO 850311
TO 850318
TQ 850325
TO 850401
TO 850408
TO 850415

6. 20E-02
7. 2SE-02
3. 31E-02
3. 96E-02
4. SSE-02
6. 10E-02
i. 6OE-02
i. 55E-02,
i. 14E-02
2. 19E-02
2. 74E-02
1. 21E-02
8. 71E-03
j. 83E-02
1. 77E-02

i. 09E-02
1. 25E-02
6. 35E-03
7. 37E-03
S. 28E-03
i. 07E-02
3. 66E-03
3. 92E-Q3
2. 94E-03
4. 96E-03
5. 46E-03
3. 09E-03
2. 47E-03
4. 01E-03
3. 93E-03

a result less than the detection limit 3. OOE-03

A-16



TABLE A-3 (cont.)

LOCATION
COLLECTION

PERIOD

Results in pCi/cubic metes

RESULT
OVERAlL

ERROR

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

TO 850422
TO 850429
TO 850506
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 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 851230

1. 33E-02
1. 13E-02
1. 94E-02
1. 40E-02
2. 16E-02
1. 84E-02
1. 20E-02
1. 57E-02
i. 63E-02
1. 87E-02
1. 52E-02
1. BOE-02.
1. 67E-02
2. 11E-02
2. 11E-02
1. 70E-02
1. OBE-02
1. 25E-02
2. OOE-02
1. 57E-02
1.60E-02
9. 67E-03
2. 5fE-02
6. 68E-03
2. 25E-02
1. 98E-02
1. 32E-02
1. 14E-02
1. 28E-02
1. 13E-02
5. 7OE 02
4. 32E-02
4. 65E-02
3. 27E-02
5. 82E-02
1. 09E-Oi
6. 98E-02

3. 22E-03
2. 95E-03
4. 29E-03
3. 34E-03
4. 68E-03
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. SSE-03
3. 66E-03
3. 12E-03
2. 63E-03
2. 65E-03
3. 43E-03
2. 92E-03
3. 41E-03
2. 39E-03
4. OBE-03
2. OOE-03
3. 68E-03
3. 53E-03
2. 81E-03
2. 57E-03
2. 74E-03
2. 56EM3
7. 34E-03
5. 93E-03
6. 07E-03
5. 14E-03
7. 44E-03
1. 14E-02
8. OfE-03

¹57 841231 TO 850107
850107 TO 850114
850114 TO 850121
850121 TO 850128
850128 TO 850204
850204 TO 850211
850211 TO 850219
850219 TO 850225
850225 TO 850304

7. 33EM2
6. 54E-02
3. SBE-02
3. BOE-02
4. 86E-02
6. 19E-02
1. BBE-02
1. BOE-02
1. 42E-02

1. 30E-02
1„18E-02
6. 95E-03
7. 32E-03'. 04E-03
1. 12E-02
4. OSE-03
4. 26E-03
3. 46E-03

+ Denotes a v esult less than the detection limit 3. OOE-03



TABLE A-3 (cont.)

Results in pCi/cubic meter

LOCATION
COLLECTION

PER IOD RESULT
OVERALL

ERROR

857 850304
850311
85031$
850325
BSO401
850408
850415
850422
850429
850506
850513
850520
850528
850603
850610
850617
850624
850701
850708
850715
850722
850729
850805
850812
850819
BSQS26
850903
850909
850916
BSQ923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209
851216
851223

TO 850311
TO 850318,
TO 850325
TO 850401
TO S5040$
TO 850415
TO BS0422
TO 850429,
TO 850506
TO 850513
TO 850520
TO 850528
TQ 850603
TO 850610
TO 850617
TO 850624
TO 850701
TO 850708
TO 850715
TO 850722
TQ 850729
TQ 850805
TO 850812
TO 850819
TO 850826
TO 850903
TO 850909
TO 850916
TO 850923
TO 850930
TO 851007
TO 851014
TQ SS1021
TO'51028
TQ 851104
TO Ssjjjj
TO SS1118
TO 851125
TO 851203
TO 8512Q9
TO 85 1216
TQ 851223
TO 851230

2. 30E-02
2. 99E-02
i. 53E-02
9. 95E-03
2. 21E-02
3. 02E-02
2. 02E-02
i. 26E-02
2. 50E-02
i. 97E-02
3. 30E-02
2. BBE-02
i. 21E-02
'i. 46E-02
2. 17E-02
2. 41E-02'. 85E-03
i. 86E-02
i. 83E-02
2. 04E-'02
2. 67E-02
2. 16E-02
i. 38E-02
1. 72E-02
2. 91E-02
2. 58E-02
2. 26E-02
1. 42E-02
i. 38E-02
2. 77E-02
3. 25E-02
2. 35E-02
1. SBE-02
1. 20E-02
1. 29E-02
i. 7BE-02
6. 59E-02
4. SOE-02
7. 30E-02
s. 18E-a2
4. 62E-02
1. 40E-01
9. OSE-02

4. BBE-03
6. OQE-03
3. 62E-03
2. 74E-03
5. 16E-03
6. SQE-03
'4. BSE-03
3. 68E-03
5. 64E-03
4. 76E-03
6. 78E-03
6. 32E-O3 .

3. 21E-03
2. 94E-03
3. BOE-03
4. 87E-03
2. 1BE-03
3. 37E-03
3. 34E-03
3. 47E-03
4. 27E-03
3. 71E-03
2. BSE-03
3. 15E-03
4. 31E-03
3. BOE-03
3. 95E-03
2. S7E-03
2. 60E-03
4. 37E-03
4. 85E-03
3. 94E-03
3. OBE-03
2. 57E-03
2. 79E-03
3. 31E-03
8. 21E-03
6. 42E-03
8. 70E-03
7. 07E-03
6. 26E-03
1. 55E-02
1. 06E-02

841231
850107
BSO114

TQ 850107
TO 850114
TO 850121

9. 18E-02
7. ooE-a2
3. 84E-02

i. 60E-02
i. 25E-02
7. 38E-03

+ Denotes a result less than the detection limit 3. QOE-03



LOCATION
COLLECTION

PERIOD

TABLE A-3 (cont.)

Results in pCi/cvbic meter

RESULT
OVERALL

ERROR

850121 TO 850128
850128 TO 850204-
850204 TO 850211
850211 TO 850219
850219 TO 850225
850225 TO 850304
850304 TO 850311
850311 TO 850318
BSQ318 TO 850325
850325 TO BS0401
850401 TO. 850408
850408 TO 850415
850415 TO 850422
850422 TO 850429
850429 TO 850506
850506 TO 850513
850513 TO 850520
850520 TO BS0528
850528 TO 850603
850603 TO 850610
850610 TO 850617
850617 TO 850624
850624 TO 850701
850701 TO 850708
850708 TO 850715
850715 TO 850722
850722 TO 850723
850723 TO 850729
850729 TO 850805
850805 TO 850812
850812 TO 850819
850819 TO 850826
850826 TO 850903

'50903TO 850909
850909 TO 850916
850916 TO 850923
850923 TO 850930
850930 TO 851007
851007 TO 851014
851014 TO 851021
851021 TO 851028
851028 TO 851104
851104 TO 851111
851111 TO 851118
851118 TO 851125
851125 TO 851203
851203 TO 851209

4. 83E-02
4. 68E-02
6. 47E-02
1. 91E-02
1. 83E-02
1. SQE-02
2. 16E-02
2. 90E-02
1. 65E-02
1. 34E-02
2. 04E-02
2. 10E-02
1.'4E-02
1. OBE-02
1. BOE-02
1. 44E-02
2. 28E-02
1. 92E-02
9. 66E-03
1. 90E-02
2. 29E-02
2. 02E-02
1. 39E-02
2. 01E-02
1. 91E-.02
2. 13E-02
2. SQE-02
1. 65E-02
1. 84E-02
9. 69E-03 "

1. 35E-02
2. 12E-02
1. 67E-02
1. 11E-02
1. 16E-02
1. 64E-02
2. 09E-Q2
2. 82E-02
2. 39E-02
1. 51E-02
1. 1SE-02
1. 14E-02
1. 36EM2
h. 09E-02
4. 58E-02
S. 72E-02
4. 77E-02

9. OOE-03
8. 74E-03
1. 16E-02
4. 10E-03
4. 29E-03
3. 55E-03
4. 54E-03
5. 86E-03
3. 83E-03
3. 30E-,03
4. 46E-03
4. SBE-03
3. 13E-03
2. 87E-03
3. 96E-03
3. 47E-03
4. BSE-03
4. 02E-03
2. 86E-03
3.'6E-03
3. 87E-03
3. 44E-03
2. 79E-03
2. 72E-03
3. 45E-03
3. 74E-03
i. 03E-02
3. 36E-03
3. 36E-03
2. 37E-03
2. 86E-03
3. 78E-03
3. 01E-03
2. 87E-03
2. 60E-03
3. 06E-03
3. 66E-03
4. 40E-03
3. 98E-03
3. OQE-03
2. 52E-03
2. 62E-03
2. 82E-03
7. 72E-03
h. 22E-03
7. 15E-Q3
6. 66E-03

w Denotes a resvit less than the detection limit 3. OQE-03



TABLE A-3 (cont.)

LOCATION
COLLECTION

PERIOD

Results in pCi/cubic meter

OVERALL
ERRORRESULT

851209 TQ 851216 "

851216 TO 851223
851223 TO 851230

841231 TQ 850107
850107 TO 850114
850114 TO S50121
850121 TO 850 f28
850128 TO, 850204
850204 TO 850211
850211 TQ BSQ219
850219 TQ 850225
850304 TO 850311
85031 1 TO 850318
S50318 TO 850325
850325 TO 85040f
850401 TO BS0408
850408 TO 85041S
850415 TO 850422
850422 TO 850429
850429 TO S50506
850506 TO 850513
850513 TQ S50520
850520 TO S5Q528
S50528 TO 850603
850603 TO 850610
850610 TO 850617
850617 TO 856624
850624 TO 850701
850701 TO„ 850708
850708 TO 850715
850715 TO 850722
850722 TO 850729
850729 TO 850805
850805 TO 850812
S50819 TQ 850826
S50826 TQ 850903
850903 TO 850909
850909 TO 850916
850916 TO 850923
850923 TO 850930
850930 TO 851007
851007 TO 851014
851014 TQ 851021
851021 TO 851028
851028 TO S51104
851104 TO 8511if

6. 83E-02
i. 21E-01
8. 14E-02

B. 46E-02
6. 83E-02
4. 22E-02
4. 48E-02
4. 96E-02
6. 54E-02
2. QSE-02
1. 94E-02
1. 96E-02
2. BBE-02
i. 66E-02
i. 20E-02
i. 9SE-02
2. 10E-02
i. 42E-02
1. 37E-02
i. 68E-02
1 . 26E-02
2. 32E-02
i. 90E-02
9. 84E-03
1. 55E-02
2. 22E-02
2. 69E-02
i. 51F-02
8. 44E-03
3. 38E-02
2. 25E-02
2. 06E-02
1. 89E-02
i. 09E-02
2.42E-02
2. 04E-02
2. 01E-02
f . 03E-02
i. 27E-02
1. 99E-02
3. 26E-02
2. 05E-02
1, 40E-02
i. 14E-02
i. 20E-02
i. 36E-02

7. 87E-03
1'. 36E-02
9. 74E-03

i. 49E-02
8. 90E-03
8. 03E-03
8. 45E-03
9. 26E-03
i. 18E-02
4. 39E-03
4. 50E-03
4. 33E-03
5. 87E-03
3. BBE-03
3. 10E-03
4; 34E-03
4. 57E-03
3. 44E-03
3. 36E-03
3. 87E-03
3. 21E-03
4. 79E-03
4. 13E-03
2. 9SE-03
3. OSE-03
3. 77E-03
4. 28E-03
3. 04E-03
2. 3BE-03
i. QBE-02
3. 82E-03

'.

62E-03
3. 41E-03
2. 46E-03
4. 07E-03
3. 42E-03
3. 77E-03
2. 47E-03
2. 74E-03
3. 4QE-03
4. 89E-03
3. 60E-03
2. 86E-03
2. 58E-03
2. 64E-03
2. 83E-03

+ Denotes a result less than the detection ) imit 3. QQE-03

A-20



TABLE A-3 (cont.)

LOCATION
COLLECTION

PERIOD

Results in pCi/cubic meter

RESULT
OVERALL

ERROR

851111
851118

.851125
851203
851209
851216
851223

841231
850107
850114
S50121
850128
850204
850211
BS0219
850225
850304
850311
S50318
850325
850401
850408
850415
850422
850429
850506
850513
850520
850528
850603
850610
850617
850624
850701
850708
SS071S
850722
850729
850805
850812
BSOB19
850826
850903
850909
850916
850923

TO 851118
TO 851125
TO 851203
TO 851209
TO 851216
TO 851223
TO 851230

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 SS0408
TO 850415
TO 850422
TO 850429
TO 850506
TO 850513
TO 850520
TO 850528
TO 850603
TO 850610
TO SS0617
TO S50624
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 850930

3. 15E-02
3. SBE-02
4. 53E-02
3. SDE-02
6. 34E-02
8. 94E-02
6. 41E-02

6. 51E-02
6. 95E-02
3. 59EM2
4. 73E-02
4. 42E-02
6. 35E-02
1. 41E-02
1. 23E-02
1. 55E-02
2. 2BE-02
2. 7BE-02
1. 26E-02
8. 73E-03
1. 7SE-02
1. 41E-02
1. 22E-02
1. 1SE-02
2. 15E-02
1. 31E-02,
2. 96K-02
1. 79E-02
1. 06E-02
1'. 68E-02
1. 75E-02
2. 11E-02
1. SDEM2
1. 91E-02
1. 82E-02
2. 15E-02
2. 35EM2
1. 69E-02
1. 18E-02
1. 5BE-02
2. 73E-02
2. 06E-02
1. 93E-02
1. 55E-02
2. 20E-02
8. 36E-03

4. 55E-03
5. 54E-03
5. 97E-03
5. 39E-03
7. 99E-03
1. OSE-02
B. 03E-03

1. 17E-02
9. 01E-03
6. 97E-03
8. 84E-03
8. 32E-03
1. 15E-02
3. 28E-03
3. 32E-03
3. 68E-03
4. BSE-03
S. 66E-03
3. 17E-03
2. 51E-03
4. 07E-03
3. 51E-03
3. 11E-03
3. OSE-03
4. 64E-03
3. 27E-03
5. 96E-03
3. 91E-03
3. 02E-03
3. 27E-,03
3. 36E-03
3. 64E-03
3. OOE-03
3, 44E-03
3. 34E-03
3. SBE-03
3. 91E-03
3. 29E-03
2. 62E-03
2. 99E-03
4. 33E-03
3. 46E-03
3. 68E-03
3. 04E-03
3. 74E-03
2. 21E-03

+ Denotes a result less than the detection limit 3. OOE-03



TABLE A-3 (cont.)

Results in pCi/cubic meter

LOCATION

NS

COLLECTION
PERIOD

TQ 850107
TO 850114
TO 850121
TO 850128
TO 850204
TO 850211
TO 850219
TO 850225
TO 850304
TO 850311
TO 850318
TO 85Q325
TO S50401
TO 850408
TO 850415
TQ 850422
TQ 850429
TO 850506
TQ 850513
TQ 850520
TO 850528
TO 850603
TO 850610
TO 850617
TO 850624
TQ 850701
TQ 850708
TO 850715
TO 850722
TO 850729
TQ S50805
TQ 850S12
TO 850819

S41231
850107
850114
850121
850128
850204
850211
850219
SS0225
850304
850311
850318
850325
850401
850408
Bsa41s
850422
850429
850506
S50513
Bsos2a
850528
850603
850610
850617
850624
850701
850708
850715
850722
850729
850805
850812

850930 TO 851007
851007 TO 851014
851014 TQ 851021
851021 TO 851028
851028 TQ 851104
851104 TO 851111
851111 TQ 851118
851118 TO 851125
851125 TO 851203
851203 TQ 851209
851209 TO 851216
851216 TO 851223
851223 TO 851230

RESULT

2. 82E-02
2. 03E-02
i. 27E-02
i. 17E-02
i. 27E-02
i. 23E-02
6. 30E-02
4, 78E-02
5. 28E-02
3. 87E-02
6. 84E-02
1. 25E-01
9. 01E-02

7. 2QE-02
6. 42E-Q2
3. 29E-02
3. 37E-02
3. BOE-02
5. 10E-02
i. 33E-02
9. 60E-03
1. 12E-02
i. 77E-02
2. 41E-02
i. 37E-02
6. 3BE-03
i. 56E-02
1. 5SE-02
9. 39E-03
1 ~ 06E-02
i. 55E-02
1. 25E-02
i. 78E-02
i. 74E-02
1. 27E-02
1. 56E-02
2. 03E-02
i. 77E-02
i. 37E-02
i. 74E-02
i. SOE-02
2. OSE-02
i. 54E-02
i. 44E-02
i. 12E-02
i. 33E-02

OVERALL
ERROR

4. 41E-03
3. 46E-03
2. 66E-03
2. 65E-03
2. 66E-03
2. 63E-03
7. 93E-03
6. 04E-03
6. 28E-.03
5. 76E-03
B. 46E-03
1. 40E-02
i. 06E-02

1. 2BE-02
i. 24E-02
6. 51E-03
6. 6SE-03
7. 36E-03
9. 45E-03
3. 1BE-03
2. 92E-03
3. aoE-o3
4. 03E-03
4. 95E-03
3. 29E-03
2. 23E-03
3. 67E-03
3. 69E-03
2. 70E-03
2. 85E-03
3. 72E-03
3. 23E-03
4. 06E-03
3. 82E-03
3. 3QE-03
3. 06E-03
3. 57E-03
3. 37E-03
2. 93E-03
3. 17E-03
3. 33E-03
3. 62E-03
3. 15E-03
2. 91E-03
2. 56E-03
2. 73E-03

+ Denotes a result less than the detection limit 3 QOE 03

A-22



LOCATION
COLLECTION

PERIOD

TABLE A-3 (cont.)

Results in pCi/cubic meter

OVERALL
ERRORRESULT

850819 TO 850826
850826 TO 850903
850903 TO 850909
850909 TO 850916
850916 TO 850923
850923 TO 850930
850930 TO 851007
851007 TO 851014
851014 TO 851021
851021 TO 851028
851028 TO 851104
851104 TO 851111
851111 TO 851118
851118 TO 851125
851125 TO 851203
851203 TO 851209
851209 TO 851216
851216 TO 851223
851223 TO 8S1230

2. 06E-02
1. 65E-02
1. 19E-02
9. 96E-03
1. 54E-02
1. 96E-02
2. 37E-02
1. 74E-02
1. 33E-02
1. 03E-02
7. 02E-03
1. 22E-02
5. OSE-02
3. 61E-02
4. 75E-02
2. 98E-02
3. 77E-02
S. 61E-02
5. 53E-02

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. 66E-03
6. 74E-03
5. 21E-03
6. 19E-03
4. 82E-03
5. 39E-03
7. 24E-03
7. 16E-03

AVERAGE RESULT (WITHOUT CONTROL) ~ 2. 81E-02 (LOW ~
567 POSITIVE RESULTS FOUND IN 567 SAMPLES

AVERAGE RESULT FOR CONTROL 2. 28E-02 (LOW
52 POSITIVE RESULTS FOUND IN 52 SAMPLES

6. 63E-03'IGH ~ 1. 40E-01 )

6. 38E-03. HIGH ~ 7. 20E-02)

+ Denotes a result less than the detection limit 3. OOE-03

A-23



TABLE A-4

GAMMA SPECTROMETRY OF PARTICULATE FILTERS

Results in pCi/cubic meter

LOCATION
COLLECTION

PERIOD

841231 TO 850401

850401 TO 850701

85Q701 TO 850930

850930 TO 851230

841231 TO 850401

850401 TO 850701

850701 TO 850930

850930 TO 851230

841231 TO 850401

85040 f TO 85Q701

850701 TO 850930

850930 TO 851230

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

„CS-1 37
CS-134
BE-7

CS-137
CS-134
BE-7

RESULT

~ 6. 42E-04
~ 2. 46E-05

1. 07E-01

+ 2. 79E-04
+-5. 01E-04

2. 61E-01

+-3. 92E-05
4-2. 53E-04

2. 21E-01

+ 1. 98E-04
+ b. fQE-04

8. 62E-Q2

~ 1. 60E-04
~-2. 74E-04

1. 06E-01

+-9. 53E-04
~-5. 54E-05

2. 05E-01

+ 5. 69E-04
~ 2. 61E-04

: 1. 04E-01

1. 66E-'04
~ 3. 20E-04

8. 99E-02

+-1. 79E-04
~ b. 10E-04

1. 13E-01

~ 3. 46E-04
~-8. 30E-04

1. 32E-01

1. 42E-04
~ 5. 47E-04

1. 76E-01

~ 1. 18E-04
~ 2. 52E-04

8. 52E-02

OVERALL
ERROR

5. 20E-04
7. 06E-04
2. 66E-02

9. 85E-04
1. 05E-03
4. 61E-02

8. 08E-04
5. 15E-04
3. 59E-02

5. 38E-04
4. 99E-04
2. 02E-02

4. 36E-04
5. 62E-04
2. 20E-02

9. 97E-04
7. 18E-04
3. 88E-02

4. 31E-04
7. 67E-04
2. 45E-02

2. 35E-04
3. 70E-04
2. 28E-02

3. 77E-04
3. 54E-04
2. 07E-02

3. 47E-04
f. 12E-03
3. 30E-02

2. 01E-04
4. 48E-04
3. 02E-02

5. 55E-04
7, 41E-04
2. 45E-02

+ Denotes a result less than the detection limit
A-24



LOCATION
COLLECTION

PER IOD

TABLE A-4 (cont.)

Results in pCi/cubic meter

RESULT
OVERALL

ERROR

841231 TO 850401 CS-137
CS-134
BE-7

+-2. SBE-04
~ 2. 29E-04

9. 6BE-02

4. 92E-04
a. OOE-oa
1. 89E-02

850401 TO 850701 CS-137
CS-134
BE-7

+ 4. 76E-05 „5. 86E-oa
+ 3. 63E-04 4. 19E-Qa

2. 40E-01 4. 06E-02

BS0701 TO 85093Q

850930 TO 851230

841231 TO 850401

850401 TO 850701

850701 TO 850930

850930 TO 85123Q

841231 TO 850401

850401 TO 850701

BS0701 TO 850930

850930 TO 851230

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
cs-13a
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

1. 07E-04
~1. 37E-oa

1. BBE-01

+-3. 55E-05
+-2. 73E-04

7. 71E-02

e 7. 93E-05
~ 4. 32E-04

9. 99E-02

+-3. 81E-04
~ 3. 63E-04

1. 84E-01

i. 07E-03
~-4. 56E-05

i. 40E-01

+-7. 11E-05
~6. 38E-04

7. 77E-02

~ 2. 52E-04
~ 2. 16E-04

1. 22E-01

+ 1. 42E-03
~ 6. SOE-04

2. 59E-01

i. 57E-04
+-b. 57E-04

i. 90E-01

1. 33E-03
~ 4. 04E-04
~ 6. 86E-02

5. 02E-04
5. 62E-04
3. 21EM2

4. 60E-04
7. 94E-04
i. 98E-02

4. 89E-0,4
4. 49E-04
1. 93E-02

1. OBE-03
4. 20E-04
3. 48E-02

5. 54E-04
5. 91E-04
2. 82E-02

6. 51E-04
7. 07E-04
2. 12E-02

4. 12E-oa
S. 50E-04
2. 35E-02

7. 63E-04
5. 83E-04
S. 02E-02

7. 02E-04
9. 16E-04
3. 71E-02

6. 52E-04
4. 04E-04
2. 28E-02

+ Denotes a result less than the detection limit
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LOCATION
COLLECTION

PERIOD

TABLE A-4 (cont.)

Results in pCi/cubic meter

RESULT
OVERALL

ERROR

057

841231 TO 850401

850401 TO 850701

850701 TO 850930

850930 TO 851230

841231 TO 850401

850401 TO 850701

850701 TO 850930

850930 TO 851230

841231 TO 850401

850401 TO 850701

850701 TO 850930

850930 TO 851230

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7 ~

CS-137
CS-134
BE-7

«-i. S4E-05
«1. 41E-04

i. 16E-01

« 9. 52E-05
2. 42E-04
i. 94E-01

i. 55E-04
«6. 96E-04

1. SSE-01

«-2. 38E-04
«-7. 62E-04

5. 57E-02

«5. 30E-04
«-3. 03E-04

9. 35E-02

«- j. 07E-03
«5. 11E-04

3. 04E-01

«3. 97E-05
«-2. 04E-04

2. 03E-01

«-2. 14E-04
«6. 3SE-04

9. 81E-02

«2. 08E-04
«4. 42E-04

9. 85E-02

«1. 45E-04
«6. SOE-04

2. 16E-01

«-8. 03E-05
«-i. 03E-04

1. 80E-01

«-3. 53E-04
«-8. 58E-04

9. 28E-02

4. 19E-04
4. 71E-04
2. 19E-02

8. 30E-04
3. 43E-04
3. 57E-02

7. 58E-04
5. 27E-04
3. 56E-02

6. 14E-04
1. 03E-03
j. 69E-02

3. 74E-04
6. 22E-04
2. 43E-02

i. 41E-03
5. 90E-04
5. 27E-02

5. 38E-04
9. 11E-04
3. 35E-02

6. 21E-04
4. S4E-04
2. 11E-02

5. 37E-04
6. 45E-04
2. 26E-02

6. 27E-04
i. 01E-03
3. 95E-02

7. 36E-04
9. 45E-04
3. 29E-02

8. 38E-04
j. OOE-03
2. 5SE-'02

«Denotes a result less than the detection limit
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LOCATION
COLLECTION

PERIOD

TABLE A-4 (cont.)

Results in pCi/cubic meter

RESULT
OVERALL

ERROR

841231 TO 850401

850401 TO 850701

850701 TO 850930

850930 TO 851230

841231 TO 850401

850401 TO 850701

850701 TO 850930

850930 TO 851230

841231 TO 850401

850401 TO 850701

850701 TO 850930

850930 TO 851230

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

C$-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

~ 5. 98E-04
a 7. 68E-04

1. 26E-01

+ 9. 24E-04
w-2. 08E-03

2. 47E-01

+ 2. 96E-04
7. 60E-04
1. 85E-01

~ 3. 57E-04
~-5. 09E-04
~ 5. 52E-02

~ 3. 02E-04
~ 6. 60E-04

1. 16E-01

~8. 65E-05
6. 64E-04
2. 15E-01

+-3. 55E-05
+ 4. 56E-04

1. SOE-01

+-9. 41E-04
~7. 06E-04

7. 67E-02

+ 4. 25E-04
+ 0. OQE+00

1. 14E-01

~ 7. 75E-04
+ 2. 48E-04

9. 72E-02

4-8. 62E-04
~-4. 54E-04

6. 22E-02

~ 1. 42E-04
~ 4. 1OE-04

7. 23E-02

4. 85E-04
4. 13E-04
2. OSE-02

5. 87E-04
i. 38E-03'. SOE-02

5. 98E-04
5. 76E-04
3. 23E-02

5. 84E-04
8. 40E-04
2. 05E-02

4. 58E-04
4. 61E-04
2. 14E-02

7. 93E-04
S. 44E-04
3. 83E-02

8. 10E-04
4. 09E-04
3. 03E-02

8. 89E-04
7. 83E-04.
2. 24E-02

3. 51E-04
4. 43E-04
2. 19E-02

5. 50E-04
j. 21E-03
2. 77E-02

7. 85E-04
9. 57E-04
1. 97E-02

6. 96E-04
7. 17E-04
2. 06E-02

+ Denotes a result 3,ess than the detection limit
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LOCATION
COLLECTION

PERIOD

TABLE A-4 (cont.)

Results in pCi/cubic meter

OVERALL
RESULT ERROR

AVERAGE RESULT (WITHOUT CONTROL) ~ 4. 91E-02 (LOW ~ -2. 08E-03'IGH = 3. 04E-01)
41 POSITIVE RESULTS FOUND IN 132 SAMPLES

AVERAGE RESULT FOR CONTROL
3 POSITIVE RESULTS FOUND IN

2. 89E-02 (LOW ~ -8. 62E-04'IGH = 1. 14E-01)
12 SAMPLES

SUMMARY OF RADIONUCLIDES

NUCLIDE

CS-137
CS-137 (CONTROL)

AVERAGE

i. 31E-04
i. 20E-04

LOW

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

'IGH
1. 42E-03
7. 75E-04

44 '0
0

¹ SAMPLES ¹ POSITIVE

CS-134
CS-134 (CONTROL)

BE-7
BE-7 (CONTROL)

6. 25E-05
5. 10E-05

i. 47E-01
8. 64E-02

-2. 08E-03
-4. 54E-04

5. 52E-02
6. 22E-02

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

3: 04E-01
i. 14E-Qi

0
Q

41
3

e Denotes a result less than the detection limit
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TABLE A-5

IODINE-131 IN CHARCOAL FILTER

Results in pCi/cubic meter

LOCATION

81

COLLECTION
PERIOD

841231 TO 850107
850107 TO 850114
850114 TO 850121
850121 TO 850128
850128 TO 850204
850204 TO 850211
850211 TO 850219
850219 TO 850226
850226 TO 850304
850304 TO 850311
850311 TO 850318
850318 TO 850325
850325 TO 850401
850401 TO 850408
850408 TO 850415
850415 TO 850422
850422 TO

850429'50506

TO 850513
850513 TO 850520
850528 TO 850603
850603 TO 850610
450610 TO 850617
850617 TO 850624
850624 TO 850701
850701 TO 850708
850708 TO 850715
850715 TO 850722
850722 TO 850729
850729 TO 850805
850805 TO 850812
850812 TO 850819
850819 TO 850826
850826 TO 850903
850903 TO 850909
850909 TO 850916
850916 TO 850923
850923 TO 85093Q
850930 TO 851007
851007 TO 851014
851014 TO 851021
851021 TO 851028
851028 TO 851104
851104 TO 851111
851111 TO 851118
851118 TO 851125
851125 TO 851203
851203 TO 851209

RESULT

«-9. 41E-03
4 5. 96E-03
+ h. 72E-03
~4. 63E-03

i. 09E-03
i. 41E-03

«-3. SBE-03
1. 03E-03

+ 0. QQE+00
~2. 06E-03
e 8. 70E-04
+-6. 44E-03
~ 2. 35E-03
«-9. 58E-03
4-6. 48E-03

i. 65E-03
~ 4. 86E-04
+ 2. 89E-03
+ S. 43E-03
~ 4. 53E-03

i. 12E-03
~ 5. 20E-04
~-3. 68E-03
e i. 47E-02
+-3. 90E-03
4 5. 93E-04
+ 7. 27E-04
4-2. 13E-02
~2. 09E-Q3
+ 8. 99E-03

i. 29E-03
+-i. 58E-Q2
~-h. 51E-03

9. 59E-03
~ 3. 66E-03
+ 3. 45E-03
+ 8. 55E-03
~1. 34E-03
~-2. 99E-03
~ 2. 68E-04
~ 7. 38E-03
~-3. 30E-03
~-3. 81E-03
~ i. 31E-03
~-S. SQE-04
+ 7. 17E-03
+-5. 92E-03

OVERALL
ERROR

i. 40E-02
S. 09E-03
9. 55E-03
i. 04E-02
9. 34E-03
7. 10E-03
7. 60E-03
8. 86E-03
i. 07E-02
9. 17E-03
h. 51E-03
9. 71E-03
7. 35E-03
1. 04E-02
1. 16E-02
9. 55E-03
1. 14E-02
8. SBE-03
8:43E-03
1. 01E-02
i. 36E-02
B. SBE-03
B. 42E-03
i. 47E-02
1. 15E-02
7. 22E-03
6. 61E-03
1. 25E-02
8. 60E-03
9. 07E-03
8. 37E-03
1. 13E-02
1. 05E-02
1. 23E-02
5. 23E-03
6. 66E-03
i. 15E-02
1. 76E-02
9. BQE-03
8. 55E-03
8. 38E-03
7. 55E-03
1. 16E-02
7. 23E-03
6. 35E-03
7. 17E-03
i. 18E-02

a result less than the detection limit 4. QQE-02
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LOCATION
COLLECTION

PERIOD

TABLE A-5 (cont;.)

Results in pCi/cubic meter

OVERALL
ERRORRESULT

BS1209 TO
851216 TO
851223 TO

851216
851223
851230

«-8. 37E-03
«-6. 39E-03
«-3. 91 E-53

1. 13E-02
8. 46E-03
7. 82E-03

841231 TO 850107
850107 TO 850114
850114 TO 850121
,850121 TO BS0128
850f28 TO 850204
850204 TO 850211
850211 TO BSQ219
850219 TO 850225
850225 TO 850304
850304 TO 850311
850311 TO 850318
850318 TO 850325
850325 TO 850401
850401 TO 850408
850408 TO 850415
850415 TO 850422
850422 TO 850429
850429 TO 850506
'850506 TO 850513
850513 TO 850520
850520 TO 850S28
BS0528 TO 850603
850603 TO 850610
850610 TO 850617
850617 TO 850624
850624 TO 850701
850701 TO 850708
850708 TO 850715
850715 TO 850722
850722 TO 850729
850729 TO 850805
850805 TO 850812
850812 TO 850819
.850819 TO 850826
850826 TO 850903
850903 TO BS0909
850909'O 850916
850916 TO 850923
850923 TO 850930
850930 TO 851007
851007 TO 851014
85'1014 TO 851021
851021 TO'851028

«2. 42E-03
3. 4QE-03

«-8. 31E-03
«-1. 98E-03
«-f. 79E-03
«7. 72E-03
«-4. 34E-03
«8. 75E-04
«-5. 34E-04

1. 41E-02
«2, 86E-03
«-2. 47E-03
«-f. SSE-03
«-f. 17E-03
«-2. 30E-04

',

6, 66E-04
«7. 93E-03
«-2. 83E-03
«-2. 27E-03
« f. 59E-03
«-1. 21E-03
«4. 19E-03
«-3. 32E-03
«-B. 17E-03
«2. 01E-03
«-2. 17E-03
«-7. 07E-04
«-7. 34E-04
«-2. 93E-03
«3. 93E-03
«-4. 16E-03
«3. 42E-03
«3. 81E-03
«-1. 49E-03
«-3. 92E-03
«-3. 87E-03
«5. 90E-03
«4, 64E-04
«-2. 68E-03
«-4. 60E-03
«-2. 74E-03
«8, 29E-03
«-4. 12E-03

1. 44E-02
8. 77E-03
1. 10E-02
B. 15E-03
8. 31E-03
9. 48E-03
9. 82EM3
9. 37EM3
9. OOE-03
7. 89E-03
7. 34E-03
9. 60E-03
7. 38E-03
1, 10E-02
7. 26E-03
B. 07E-03
7. 93E-03
9. 26E-03
B. 84E-03
B. 74E-03
8. 57E-03
7. 21 E-03
1. 13E-02
B. 23E-03
6. 29E-03
8. 42E-03
8. 40E-03
7. 67E-03'. 56E-03
1. 03E-02
1. 36E-02
7. 64E-,03
9. 77E-03
9. 27E-03
6. 92E-03
f. 05E-02
9. 1 SE-03
7, 92E-03
i. 04E-02
1.25E-02
1. 06E-02
9. 78E-03

"9. 22E-03

«Denotes a result less than the detection limit 4. QQE-02
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TABLE A-5 (cont.)

LOCATION
COLLECTION

PERIOD

Resul ts in pCi/cubic meter

RESULT
OVERALL

ERROR

851028 TO 851104
851104 TO 851111
851111 TQ 851118
851118 TO 851125
851125 'TQ 851203
851203 TO 851209
851209 TO 851216
851216 TO 851223
851223 TO 851230

841231 TO 850107
850107 TO 850114
850114 TO 850121
850121 TO 850128
850128 TO 850204
850204 TO 850211
BS0211 TO BS0219
850219 TQ 850225
BS0225 TO 850304
BS0304 TO 850311
850311 TQ 850318
850318 TO 850325
850325 TO 850401
850401 TQ 850408
850408 TO 850415
850415 TO 850422
850422 TO 850429
BS0429 TO 850506
850506 TO 850513
850513 TO 850520
850520 TO 850528
850528 TO 850603
850603 TO 850610
850610 TO 850617

.850617 TO 850624
850624 TQ 850701
850701 TO 850708
850708 TO 850715
850715 TO 850722
850722 TO 850729
850729 TO 850805
850805 TO 850812
850812 TO 850819
850819 TO 850826
850826 TO 850903
850903 TO 850909
850909 TO 850916

1. 12E-02
«-b. 96E-03
« i. 23E-02
«-1. 70E-03
«-2. 18E-04
«0. OOE+00
«-9. 42E-03
«5. 18E-03
«-7. 94E-03

«-1. 29E-03
«-7. 27E-03
«6. 04E-03
«-5. 63E-03
«-7. 61E-03
«-1. 45E-03

3. 17E-03
« 7. 52E-03
«3. 93E-03
«-1. 04E-02
«-5. 33E-03
«-2. 70E-03
«6. 47E-04
« 3. 51E-03
«b. 14E-03
«-1. OOE-02
«-i. BOE-03

1. 12E-02
«6. 51E-03
«-2. 20E-03
«-4. 50E-03
«-1. 51E-03
«-'2. 07E-03
« 9. 55E-03
«2. 23E-03
« i. 74E-03
«-4. 52E-03

4. 45E-04
«-4. 32E-03
«8. 44E-03
«-2. 42E-03
«4. 78E-03
«-i. 89E-03
«-3. 82E-03
« 3. 50E-03
«9. 82E-04
«-B. 34E-03

2. 16E-02
9. 40E-03
1. 72E-02
1. 20E-02
6. 91E-03
9. 22E-03
1. 15E-02
i. 02E-02
i. 19E-02

1. 35E-02
9. 07E-03
7. 54E-03
1. 01E-02
8. 98E-03
8. 01E-03
5. 94E-03
9. 84E-03
i. 01E-02
8. 79E-03
7. 57E-03
8. 86E-03
9. 60E-03
6. 79E-03
8. OBE-03
i. 06E-02
i. OOE-02
1. 12E-02
8. 52E-03
9, 71E-03
9. 44E-03
1. 09E-02
1.'46E-02
9. SSE-03
8. 16E-03
6. 64E-03
9. 06E-03
7. 60E-03
1. 09E-02
8. 44E-03
i. 11E-02
8. 44E-03
7. 79E-03
i. 01E-02
1. 01E-02
i. 19E-02
i. 14E-02

a result less than the detection limit 4. OOE-02



LOCATION
COLLECTION

PERIOD

TA8LE A-5 (cont.)

Res ul ts in pCil cub ic meter

RESULT
OVERALL

ERROR

850916 TO 850923
850923 TO BS0930
850930 TO 851007
851007 TO 851014
851014 TO 851021
851021 TO 851028
851028 TQ 851104
851104 TO 851111
851111 TO 851118
851118 TQ 851125
BS1125 TO 851203
851203 TO BS1209
851209 TO 851216
851216 TO 851223
851223 TO 851230

~ 2. 32E-03
+-2. 6SE-04
+-1. 11E-02~i. 13E-03
% 3. 70E-03
w 7. 67E-03
w-b. 26E-03

1. 30E-02
+ 6. 86E-03
m 9. 75E-04

5, 97E-03
+-2. 11E-03
+ 7. 82E-04

1. 17E-03
+-3. 81E-03

7. 24E-03
7. 06E-03
1. 6SE-02:
9. 45E-03
8.'25E-03
7. 67E-03
9. 22E-03
i. 30E-02
8. 9BE-03
7. 30E-03
6. 77E-03
9. 32E-03
1. 16E-02
8. 73E-03
8. 77E-03

841231
850107
850114
850121
850128
880204
850211
850219
880225
850304
BS0311
850318
850325
850401
'850408
850415
850422
850429
850506
850513
850820
850528
850603
850610

'50617
850624
850701
850708
850715
850722
850729

TO 850107
TQ 850114
TO 850121
TQ 850128
TO 850204
TO 850211
TO 850219
TQ SS0225
TO 850304
TO 850311
TO 850318
TO 850325
TO 850401
TQ 850408
TO S50415
TO 850422
TO 850429
T0,850506
TO 850513
TO 850520
TO 850528,
TO 850603
TO 850610
TO 850617
TO 850624
TO 850701
TO BS0708
TO 850715
TO 850722
TO 850729
TO BS0805

a 9. 12E-03
e 2. 53E-03
+-2. 20E-03
+-3. 98E-03
+-1. OSE-03
~6. 17E-03

1. 44E-03
1. 22E-02

m 3. 62E-03
1. 63E-03
5. 07E-03

+ 9, 31E-03
+ 6. 3BE-03
~ 9. 73E-04

1. 30E-02
+-1. 03E-02
+ 3. 44E-03
+-6. 72E-03
+ 0. OOE+00
+ 2. 81E-03
+-4. 53E-03

,+-9. 77E-03
+-1. 07E-02
+-3. 70E-03
~ 4. 15E-03
+-7. 50E-03
+ 7. 78E-03
+-1. 01E-02
~1. 51E-03
«-2. 31E-04
~-4. 33E-03

1. 11E-02
9. 64E-03
9. 08E-03
9. 33E-03'. 81E-03
9. 09E-03
7. 22E-03
7. 7BE-03
i. 02E-02
8. 19E-03
9. 10E-03
4. 81E-03
9. 03E-03
9. 34E-03
S. 11E~3
9. 2SE-03
8. 89E-03
8. 19E-03
7. 82E-03

'S.-BQE-03
7. 25E-03
1. 12E-02
1. 45E-02
7. 39E-03
5. 28E-03
1. 09E-02
8. 92E-03
7. 47E-03
6. 64E-03
6. 16E-03
7. 71E-03

+ Denotes a result less than the detection limit 4. OOE-02
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TABLE A-5 (cont.)

LOCATION

040

COLLECTIDN
PERIOD

850805 TO 850812
850812 TO 850819
850819 TO 850826
SS0826 TD 850903
SSO9O3 TO 850909
850909 TQ 850916
850916 TQ 850923
850923 TO 850930
850930 TO 851007
851007 TO 85f014
851014 TQ 851021
851021 TD 851028
851028 TD 851104
851104 TQ 851111
851111 TQ 851118,
851118 TO 851 125

-851125 TO 851203
851203 TO 851209
851209 TO 851216
851216 TO 851223
851223 TO 851230

841231 TD 850107
S50107 TD 850114
850114 TD 850121
8501 21 TO 850128
850128 TD BS0204
850204 TQ 850211
850211 TO 850219
850219 TQ 850225
850225 TO 850304
850304 TO 8503fi
850311 TO 850318
850318 TO 850325
85032S TO 850401
850401 TD 850408
8504QB TO 850415
85041S TO 850422
850422 TD 850429
S50429 TO 850506
SS0506 TQ 850513
850513 TO 850520
850520 TO 850528
850528 TO 850603
850603 TO 850610
850610,TD 850617
850617 TD 850624

Results in pCx/cubxc metes

RESULT

«-2. 84E-03
«-7. 56E-03
«4. 32E-03

'5.31E.-04
«4. 37E-03
«-i. QSE-02
«'3. 28E-03
« f. 86E-03
«1. 40E-03
«6. 69E-03
«7. 98E-03
«4. 67E-03
«0. OOE+00
«-2. 96E-03
«-6. fhE-03
« 9. 10E-Q3
«5. 99E-03
«O. OOE+OO
«-9. 65E-04
«-5. 01E-03
«5. 34E-04

1 ~ 72E-03
«4. 03E-03
«-7. BOE-03
«-4. 09E-03
«-i. 32E-02
«2. 66E-03
«5. 83E-03
«B. 66E-04
«-2. 47E-04
«8. 04E-03
«2. OOE-03
«-6. 49E-03
« i. 74E-02

2. 99E-03
«-4. 92E-03
«-1. 46E-02
«-4. 21 E-03
«-5. 61E-04
«-8. 14E-04
«-3, 36E-03

3. 84E-03
«3. 92E-03

1. 30E-03
i. 55E-03

«-2. 75E-03

OVERALL
ERROR

8.,99E-03
i. 04E-02
9. 66E-03
7. 87E-03
i. 12E-02'.

02E-02
7. 25E-03
8. 10E-03
B. 61E-03
h. 69E-03
7. 9BE-03
h. BSE-03
0. OOE+00
9. 97E-03
1. 98E-02
9. 10E-03
5. 99EM3
i. 32E-02
8. 48E-03
1. 14E-02
9. 13E-03

i. 43E-02
7. 93E-03
f. 16E-02
9. SBE-03
i. 04E-.02
b. 87E-03
6. 21 E-03
9. 27E-03
1. 01E-02
b. 78E-03
1. QSE-02
6, 54E-03
B. 41E-03
6; 60E-03
7. 87E-03
9. 81E-03
8. 43E-03
9. 45E-03
9. 67E-03
1. 25E-02
h. 7BE-03
S. 66E-03
9. 70E-03
6. 46E-03
9. 02E-03

a result less than the detection limit 4. QOE-02
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TABLE A-5 (cont.)

LOCATION
COLLECTION

PER IOD

Results in pCilcubi c metes

RESULT
OVERALL

ERROR

840 850624,TO 850701
850701 TO 850708
850708 TO 850715
850715 TO 850722
850722 TO 850729
850729 TO 850805
850805 TO 850812
850812 TO 850819
850819 TO 850826
850826 TO 850903
850903 T0.850909
BS0909 TO 850916
850916 TO 850923
850923 TO 850930
850930 TO 851007
851007 TO 851014
851014 TO 851021
851021 TO 851028
851028 TO 851104
851104 TO BS1111
851111 TO 851118
851118 TO 851125
851125 TO 851203
851203 TO 851209
851209 TO 851216
851216 TO 851223
851223 TO 851230

841231 TO 850107
850107 TO 850114
850114 TO 850121
850121 TG 850128
850128 TO 850204
850204 TO 850211
850211 TO 8502f9
850219 TO 850225
850225 TO 850304
850304 TO 850311
BS0311 TO 8503f8
BS0318 TO 85d325
850325 TO 850401
850401 TO 850408
850408 TO 850415
850415 TO 850422
850422 TO

850429'50429

TO 850506
850506 TO 850513

«8. 76E-03
«-5. 89E-04
«-i. 09E-03
«2. 43E-04
«2. 30E-04
«1. 40E-02

- «-2. 63E-04
« 1.-01E-02
«7. 38E-03
«-i. 66E-03
«-i. 39E-02
«-f. 34E-02
«-5. 69E-03
«4. 20E-03
«-7. 48E-03
«-8. 70E-03
«-3. 62E-03
«-4. 35E-03
«2. 32E-03
«-4. 39E-03
«-f. 66E-03
«-2. 42E-03

6. OOE-03
«4. 39E-03
«-f. 96E-02
«2. 87E-04
«-7. 66E-03

«3. 07E-02
«4. 96E-03
«-1. 11E-02
«-9. 7BE-03
«-3. 65E-03

7. 62E-03
«6. 43E-04
«7. 3SE-03
«4. 24E-03
«6. 09E-03
«6. 60E-03
«2. f4E-03
«-7. 39E-03
«2. 57E-03
«-5. 69E-03
« i. 15E-02
«-1, 64E-02
«2. 11E-03
«-1. 04E-02

8. 76E-03
9. 93E-03
i. d2E-02
8. 79E-03
2. 30E-04
i. 40E-02

'.

33E-03
i. 01E-02
7. 44E-03
7. 30E-03
i. 17E-02
1. 06E-02
i. 02E-02
6. 97E-03
1. 20E-02
i. 22E-02
8. 35E-03
9. 86E-03
8. 15E-03
8. 79E-03
i. 42E-02
B. 22E-03
6. OOE-03
8. 24E-03
1.27E-02
i. 04E-02
i. 15E-02

'.08E-02

9. 59E-03
3. 62E-02
8. 26E-03
7. 31E-03
9. 36E-03
6. BBE-03
7. 01E-03
7. 04E-03
B. 65E-03
i. 02E-02
7. 52E-03
i. 09E-02
6, 64E-03
6. 79E-03
i. 15E-02
1. 06E-02
9. 21E-03
8. 59E-03

«Denotes a v esult less than the detection limit 4. OOE-02
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TABLE A-5 (cont.)

Results in pCi/cubic meter

LOCATION

I 848

I

I

850521
850528
850603
850610
850617
850624
850701
850708
850715
850722
850729
850805
850812
850819
BSQ826
850903
850909
850916
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209
851216
851223

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 BS0903
TO 850909
TO 850916
TO 850923
TO BS0930
TO 851007
TO 851014
TO 851021
TO 851028
TO 851104
TO 851111
TO 851118
TO 851125
TO 851203
TO BS1209
TO 851216
TO 851223
TO 851230

COLLECTION
PERIOD RESULT

2.

«-1.

«7.
«4.

7.

«1.
2.
3,

«-1.
«-5,

«~5

3
4,

3,
2.

«7.
2.

«~5

B.

46E-03
39E-03
23E-02
91E-03
09E-03
53E-03
18E-03
47E-'03
10E-02
15E-02
53E-03
33E-03
74E-04
03E-03
29E-03
81E-03
49E-04
09E-03
59E-03
53E-04
53E-03
1 BE-04
27E-03
45E-03
89E-03
90E-03
57E-03
19E-03
43E-03
75E-03
98E-03
34E-02

OVERALL
ERROR

7. 68E-03
8. 13E-03
i. 55E-02
9. 84E-03
7. 65E-03
8. 13E-03
8. 73E-03
9. 60E-03
1. 10E-02
1. 15E-02
6. 54E-03
7. 37E-03
7. 99E-03
7. 40E-03
9. 47E-03
9. 57E-03
7. 99E-03
6. 30E-03
7. 77E-03
1. 12E-02
9. 02E-03
1. 04E-02
8. 87E-03
8. 95E-03
1. OBE-02
6. 90E-03
7. 87E-03
9. 29E-03
8. 56E-03
9. 64E-03
9. OBE-03
B. 90E-03

841231
850107
850114
850121
850128
850204
850211
850219
850225
850304
850311
850318
850325
BSQ401

TO 850107
TO 850114
TO 850121
TO 850128
TO 850204
TO 850211
TO 850219
TO 850225
TO 850304
TO BS0311
TO 850318
TO 850325
TO 850401
TO 850408

«-2. 37E-03
«2. 84E-03

1. 04E-03
«-4. OOE-03
«-2. 36E-03
«-1. 37E-02
«4. 44E-03
«8. 47E-03
«6. 48E-03
«-4. 89E-03
«0. OOE+00
«9. BBE-03
«-8. 3SE-03
«-7. 28E-03

1. OSE-02
7. 27E-03
9. 95E-03
1. 04E-02
8. 71E-03
1. 12E-02
9. 81E-03
1. 11E-02
1. 01E-02
1. 11E-02
7. 24E-03
8. 15E-03
1. 13E-02
9. OBE-03

Ã

less than the detection limit 4. OOE-02
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LOCATION
COLLECTION

'PERIOD

TABLE A-5 (cont.)

Results in pCi/cubic metes

RESULT
OVERALL

ERROR

850408
850415
850422
850429
850506
850513
BS0520
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

TO 850415
TQ 850422
TQ 850429
TO 850506
TO 850513
TO S50520
TO S50528
TO 850603
TO BS0610
TO BS0617
TO 850624
TO 850701
TO 850708
TO 850715
TO 850722
TO 850729
TO 850805
TO 850812
TO 850819
TO 850826
TQ 850903
TO 850909
TO 850916
TQ 850923
TO 850930
TQ 851007
TO 851014
TO 851021
TO 851028
TO 851104
TO 851111
TO 851118
TO 851125
TO 851203
TO 851209
TO 851216
TQ 851223
TO 851230

«-1. S1E-03
«3. 60E-03
«-5. 14E-04
«2. 02E-03
«-4. 26E-03
«-2. SOE-04
«-9. 42E-03
«2. 09E-03
«S. 49E-03
«3. 27E-03
«5. 73E-03
«3. 73E-03
«- i. 56K-03
«S. 26E-03
« i. 53E-03
«7. 32E-03
«-i. 24E-02
«-6. 03E-03
«-4. 60E-04
«-2. 18E-03
« i. 42E-03
«3. 40K-03
«-4. 25E-03
«-2. 19E-03
«-3. 74E-03
«-4. 35E-03
«4. 98E-04
«-6. 07K-03
«-6.65E-03
«-S. 14E-04
«-'2. 17E-03
«-1. 15E-03
«-3. 92E-04
«-3. 96E-03
«-i. 02E-02

1. 77E-03
«5. 63E-04

i. 17E-02

9. 37E-03
8. 92E-03
7. 49E-03
6. 3SE-03
7. 59E-03
8. 86E-03
9. 73E-03
9. 74E-03
7. SOE-03
7. 31E-03
6. 96E-03
9. 56E-03
7. 44E-03
6. 56E-03
6. 09E-03
8. 90E-03
i. 13E-02
9. 96E-03
6. 70E-03
7. 15E-03
7. 14E-03
i. 06E-02
8. 52E-03
S. 50E-03
8. 47E-03
i. 20E-02
S. 51E-03
8. 20E-03
8. 29E-03
7. 16E-03
1. 09E-02
8. 29E-03
8. 76E-03
7. OSE-03
1. 30E-02
9. 78E-03
8. 34E-03
i. 17E-02

841231 TQ 850107
850107 TO 850114
850114 TO 850121
850121 TQ 850128
85012S TO 850204
850204 TO 850211
850211 TO 850219

- 850219 TO 850225

5. 70E-03
«-3. 72E-03
«b. 60E-03'

i. 60E-02
«-8. 59E-03
«5. 46E-03
«2. 92E-03
«5. 41E-03

i. 10E-02
9. 87E-03
8. 69E-03
6. 60E-03
i. 01E-02
9. 64E-03
B. 11E-03
9. 06E-03

«Denotes a result less than the detection limit 4. OOE-02
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TABLE A-5 (cont.)

Results in pCi/cubic meter

LOCATION

g
057

COL
P

850225
850304
850311
850318
850325
850401
850408
850415
850422
BS0429
850506
850513
850520
850528
850603
BSO610
850617
850624
85Q701
850708
BSO715
850722
850729
850805
850812
850819
850826
850903
850909
850916
850923
850930
851007
851014
851021
851028
851104
851111
851118
851125
851203
851209
851216
851223

LECTION
ERIOD

TO 850304
TO 850311
TO 850318
TO 85032S
TO 850401
TO 850408
TO 850415
TG 850422
TO 850429
TO BSQ506
TO BS0513
TO 850520
TO 850528
TO 850603
'TO 850610
TO 850617
TO 850624
TO 850701
TO 850708
TO 850715
TO 85Q722
TO 850729
TO 850805
TO 850S12
TO 850819
TO 850826
TO 850903
TO 8509Q9
TO 850916

~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 851230

RESULT

«6. 12E-03
«-4. 09E-03
«-5. 7SE-03
«-7. 29E-03
«-5. 20E-04
« 7. 19E-03
«-6. 49E-03

0. OOE+00
«-7. 59E-03
«-2. 21E-02

7.,40E-03
«-3. 86E-03

4. 42E-03
«-i. 03E-02
«-9. 83E-03
« 1. 53E-02
«-7. 76E-03
«-1. 96E-03
«-5. 30E-03
«3. 84E-03

1. 19E-Q2
«9. 65E-03
«1. 90E-03
«-4. 18E-03
«-5. 62E-03
«-3. 40E-03

i. 23E-02
8. 74E-03

«-6. 15E-03
«4. 95E-03
«2. 2QE-03
« 5. 56E-03
«-2. 41E-04
«4. 44E-03
«-i. 23E-03
«-2. 91E-04
« 3. 11E-03
«-4. 07E-03
«6. 75E-03
«-i. 04E-02
«6. 03E-03
«8. 83E-03
«6. 24E-03
«7. 20E-04

OVERALL
ERROR

6. 17E-03
8. 19E-03
8. 51E-03
8. 43E-03
6. 15E-03
1. 15E-02

.i. 13E-02
7. 42E-03
i. 53E-02
1. 42E-02
1. 05E-02
i. 27E-02
i. 14E-O2
i. 25E-02
1. 45E-02
i. 53E-02
1. 39E-02
6. 65E-03
i. OBE-O2
8. SBE-03
1. 19E-02
9. 65E-02
7. 22E-03
S. 36E-03
i. OOE-02
8. BSE-03
1. 23E-02
8. 84E-03
9. 69E-03
8. 74E-03
6. BSE-03
1. 24E-02
8. 65E-03
i. 13E-02
7. 68E-03
9. 22E-03
7. 98E-03
8. 16E-03
i. 01E-02.
8. 54E-'03
i. 07E-02
8. 94E-03
8. 46E-03
7. 71E-03

841231 TO 850107
850107 TO 850114

'«6. 09E-03
«9. 04E-03

i. 07E-02
9. 35E-03

a result less than the detection limit 4. OOE-02
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TABLE A-5 (cont.)

Results in pCi/cubic meter

LOCATION

850114
850121
850128
sso2a4
850211
850219
S5022S
ss0304
850311
850318
850325
850401
8504OS
85041S
850422
S50429
85Q506
850513
SSQS20
SSQS28
850603
850610
850617
850624
850701
850708
850715
850722
BS0723
850729
850805
850812
850819
850826
850903
850909
850916
85Q923
850930
851007
851014
851021
85102S
851104
851111
851118
851125

TO 850121
TO 850128
To 85a2o4
TO 850211
TQ 850219
TO 850225
TO 850304
TO 850311
'TO 850318
TQ 850325
TO 850401
TO 850408
TO 850415
TO 850422
TO 850429
TO 850506
TO 850513
TO 850520
TO 850528
TQ 850603
TO BS0610
TO 850617
TO 850624
TO 850701
TQ 850708
TO 850715
TQ 850722
TO 850723
TO 850729
TQ 850805
TO 850812
TO 850819
TO 850826
TQ 850903
TO 850909
TO 850916
TO 850923
TO 850930
TQ 851007
TO 851014
TO 851021
TO 851028
TO 851104
TQ 851111
TO 8511,18
TO 851125
TO 851203

'OLLECTION
PERIOD RESULT

«-3. 84E-03
«3. 01E-03
«2. 65E-03
«-3. 81E-03
« i. 31E-03
« i. 11E-02
«-6. 22E-03
«6. 89E-Q3
«2.

19E-03'9.

74E-04
«-5. 79E-04
«-7. 04E-03
«-2. 09E-03
«-i. 17E-02
«4. 45E-03
«-2. 37E-03
«-3. 43E-03
«-2. 10E-03
«-5. 3SE-03
«-5. 39E-04
«-9. 48E-03
«-6. 43E-03
«-B. 24E-03
«1. 87E-03
« 8. 10E-03

5. 77E-03
«3. 29E-03
«9. 91E-03
«-4. 23E-03
«2. 31E-03
«8. 83K-03
«S. 78E-03,
«S. 84E-03
«3. 70E-03
« 7. 10E-03

5. 29E-03
«o. OQE~QO

1. 31E-02
«-8. 93E-03
«-5: 35E-03
«2. SSE-03
«-7. 83E-03
«-4. 62E-03
«8, 97E-Q4
«-7. 29E-03
«7. 15E-04
«-i. 18E-03

OVERALL
ERROR

P

i. 04E-02
7. 77E-03
7. 97E-03
8. 81E-03
5. 46E-03
7. 69E-03
B. 41E-03
6. 97E-03
8. 33E-03
8. 3SE-03
8. 43E-03
i. 04E-02
8. 60E-03
9. 90E-03
5. 67E-03
8. 39E-03
7. SSE-03
1. 21E-a2
9. 33E-.03
9. QBE-03
i. 42E-02
8. 52E-03
9. 53E-03
9. 83E-03
6. 83E-03
9. 16E-03
8. 50E-03
3. 84E-02
i. 14E-02
7. 21K-03
8. 83E-03
9. 26E-03
8. 30E-03
6. 38E-03
9. 29E-03
9. 33E-03
6. 46E-03
i. 31E-02
i. 43K-02
9. 57E-03
7. 43E-03
j. 09E-02
9. 24E-03
i. 09E-02
9. 09E-03
8. 09K-03
7. 37E-03

«Denotes a result less than the detection limit 4. OQE-02
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TABLE A-5 (cont.)

LOCATION
COLLECTION

PERIOD

851203 TO 851209
851209 TO 851216
851216 TO 851223
851223 TO 851230

Results in pCi/cubic metes

RESULT

«-6. 24E-03
«-2. 26E-03
« i. 79E-02
«7. 31E-03

OVERALL
'RROR

8. 87E-03
9. 96E-03
i. 79E-02
7. 31E-03

841231
850107
850114
85Q121
850128
850204
850211
850219
850304
850311
850318
850325
850401
850408
850415
850422

850506
850513
850520
850528
850603
850610
850617
850624
850701
850708
850715
850722
850729
850805
850819
850826
8509Q3
850909
8509'16
850923
85Q930
851007
851014
851021
851028

TO 850107
TO 85Q114
TO 850121
TO 850128
TO 850204
TO 850211
TO 850219
TO 850225
TO 850311
TO 850318
TO 850325
TO 850401
TO 850408
TO 850415
TO 850422
TO 850429
TO 8S0506
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 85080S
TO 850812
TO 850826
TO 850903
TO

850909'O

850916
TO 850923
TO 850930
TO 851007
TO 851014
TO 851021
TO 851028
TO 851104

«-5. 49E-03
1. 18E-02

«4. 01E-03
«-1. 49E-02
«-i. SSE-03
«-6. 43E-03
«-3. 18E-03
«-5. 97E-03
«-2. 66E-03
«-2. 26E-04.
«-2. 75E-03
«-8. 13E-03
«-1. 33E-02
«-9. 35E-04
«9. 31E-03
«-i. 97E-03
« i. 20E-03
«-2. 32E-03
«-i. 76E-03
«0. OOE+00
«-7. 31E-04
«6. 47E-03
«-5. 82E-03
«-4. 89E-03
«-2. 43E-03
«3. 21E-03

4. 53E-02
«-5. 77E-04
«-2. 96E-03
«5. 20E-03

1. 28E-02
«-2. 33E-04
«-i. 33E-02
« i. 74E-03
«9. 80E-03
«-5. 66E-03
«-7. 26E-03
«1. 06E-02
«S. 11E-03
«2. 22E-03
«-4. 90E-03
«3. 45E-03

i. 63E-02
8. 63E-03
7. 52E-03
1. 10E-02
8. 64E-03
i. 12E-02
8. 45E-03
i. 19E-02
7. 20E-03
9. 25E-03
9. 02E-03
1. 33E-Q2
i. 14E-02
6. 74E-03
9. 31E-03
9. 73E-03
8. 96E-03
7. 87E-03
8. 85E-03
0. OOE+00
7. 64E-03
9. 49E-03
1. 08E-Q2
1. 09E-02
9. 43E-03
8. 28E-03
4. 31E-02
7. 38E-03
9. 70E-03
7. 76E-03
1. 28E-02
7. 38E-03
1. OSE-02
8. 74E-03
9. 80E-03
9. 21E-03
i. 01E-02
i. 29E-02
7. SOE-03
8. 47E-03
9. 80E-03
6. 46E-03

« Denotes a v esult less than the detection limit 4. OQE-02
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TPDLf A-5 (cont.)

Results in pCi/cub ic meter

L'OCATION
COLLECTION

PERIOD RESULT
, OVERALL

ERROR

851104 TO 851111
851111 TO 851118
851118 TO 851125

'51125 TO 851203
851203 TO 851209
851209 TO BS1216
851216 TO 851223
851223 TO 851230

841231 TO 850107
850107 TO 850114
850114 TO 850121
850121 TO 850128
850128 TO 850204
850204 TO 850211
850211 TO 850219
850219 TO 850225
BS0225 TO 850304
850304 TO 850311
850311 TO BS0318
850318 TO 850325
850325 TO 850401
SS0401 TO 850408
850408 TO 850415
850415 TO 850422
850422 TO 850429
850429 TO 850506
850506 TO 850513
850513 TO 850520
850520 TO 850528
85052S TO 850603
850603 TO 850610
850610 TO BS0617
850617 TO 850624
850624 TO 850701
850701 TO 850708
850708 TO BS0715
850715 TO 850722
850722 TO 850729
850729 TO 850805
850805 TO 850812
850812 TO 850819
850819 TO 850826
850826 TO 850903
850903 TO 850909
850909 TO 850916
850916 TO BS0923

«0. OOE+00
«-2. 92E-04
«1. 96E-03
«-B. 63E-03
«-5. 64E-04
«2. 53E-03
«-3. 34E-03
«-3. 4SE-03

«6. 37E-03
5. OOE-03

«-B. 35E-04
«-1. 16E-02
«-3. 24E-03
«4. 42E-03
«-3. 51E-03
«4. 30E-03
«-7. 83E-03
«4. 69E-03
«-5. 55E-03
«-5. 11E-03
«4. 14E-03
«-i. 39E-02
«-2. 78E-03
«-4. 9SE-03
« i. OSK-02.
«-8. 89E-03

'-5.66E-03
i. 15E-02

% i. 03E-02
« i. 42E-03
%-5. 33E-03
«3. 43E-03
« i. 41E-02
«-7. 42E-03
«-7. 79E-03
«-5. 55E-03
,«6. 82E-03
«-3. 04E-03
«3. 54E-03
«8. 11E-03
«2. 31E-03
«-3.32E-03
% 3. 83E-03
«-'5. 74E-03
«6. 43E-03
«3. 43E-03

9. 45E-03
9. 24E-03
1. 03E-02
7. 23E-03
9. 50E-03
7. 91E-03
9. BBE-03
i. 03E-02

9. 91E-03
8.30E-03
8; 73E-03
8. SSE-03
7. 41E-03
8. 54E-03
9. 31E-03
8. 06E-03
1.06E-02
7. 51E-03
9. 04E-03
7. 53E-03
8. 15E-03
1, 17E-02
8. 51E-03
8. 10K-03
1. OSE-02
i. 11E-02
6. 44E-03
i. 15E-02
1. 03E-02
7. 17E-03
i. 07E-02
S. 37E-03
i. 41E-02
9. 42E-03
B. 58E-03
i. 07E-02
6. 86E-03
B. 06E-03
9. OBE-03
8. 6SE-03
8. 44E-03
8. 81E-03
7. 54E-03
i. 13E-02
9. 04E-03
1. 01E-02

«Denotes a result less than the detection limit 4. OOE-02
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TABLE A-5 (cont.)

Results in pCi/cubic meter

l LOCATION

g
48

COLLECTION
PERIOD

850923 TO 850930
850930 TO 851007
851007 TO 851014
851014 TO 851021
851021 TO 851028
851028 TO 851104
851104 TO 851111
851111 TO 851118
851118 TO 851125
851125 TO 851203
851203 TO 851209
851209 TO'51216
851216 TO 851223
851223 TO 851230

841231 TO 850107
850114 TO 850121
850121 TO 850128
850128 TO 850204
850204 TO 850211
850211 TO 850219
850219 TO 850225
850225 TO 850304
850304 TO 850311
850311 TO 850318
850318 TO 850325
850325 TO 850401
850401 TO 850408
850408 TO 850415
850415 TO 850422
850422 TO 850429
850429 TO'50506
850506 TO 850513
850513 TO 850520
850520 TO 850528
850528 TO 850603
850603 TO 850610
850610 TO 850617
850617 TO 850624
850624 TO 850701
850701 TO 850708
850708 TO 850715
850715 TO 850722
850722 TO 850729
850729 TO 850805
850805 TO 850812
850812 TO 850819

RESULT

3.
«-1.

«~3,

«9.
7o

«0.
«7.

2.

«-1.

62E-03
SSE-03
98E-04
BSE-03
38E-03
19E-04
13E-03
OOE+00
46E-03
22E-03
12E-03.
97E-04
13E-03
93E-03

«-5. 26E-03
«1. 19E-02
«1. 09E-03
«8. 15E-03
«-5. 75E-03
«-4. 04E-03

5. 95E-03
1. 01E-02

«-7. 65E-03 .«1. 32E-03
«5. 01E-03
«2. SSE-04

3. 3SE-03
«-5. 97E-03
«6. OSE-03
«1. 66E-03
«-9. 40E-04
« 1. 59E-03
«-4. 91E-03
«-7. 79E-03
«-1. 11E-02
«3. 95E-03
«2. 32E-03
«-7. 15E-03
«-3. 76E-03
«-1. 16E-02
«4. 36E-04
«2. 98E-03
«-4. 60E-03
«-1. 82E-03
«-1. 18E-03
«-8. 15E-03

OVERALL
ERROR

6. 79E-03
1. 17E-02
9. 49E-03
1. 03E-02
1. 04E-02
5. 67E-03
7. 13E-03
9. 1SE-03
1. 49E-02
6. 81E-03
9. 34E-03
8. 34E-03
8. 16E-03
B. 84E-Q3

1. 39E-02
9. 44E-03
7. OBE-03
7. 76E-Q3
9. 67E-03
9. 46E-03
4. 70E-03
6. 04E-03
1. 15E-02
7. 63E-03
7. 11E-03
9. 1SE-03
7. 46E-03
9. 55E-03
7. 3BE-03
b. 62E-03
9. 83E-03
7. 39E-03
1. OBE-02
9. 89E-03
1. 14E-02
1.

02E-02'.

84E-03
9. 91E-03
i. 06E-02
1. 09E-02
7. 45E-03
7. 70E-03
1. 01E-02
8. 01E-03
6. 13E-03
1. 19E-02

« Denotes a result less than the detection limit 4. OOE-02



TABLE A-5 (cont.)

Results in pCi/cubic mater

COLLECTION
LOCATION PERIOD RESULT

OVERALL
ERROR"

850819 TO 850826
850826 TO 850903
850903 TO BS0909
850909 TO

850916'50916

TO 850923
850923 TO 850930
850930 TO 851007
851007 TO 851014
BS1014 TO BS1021
851021 TO 851028
BS1028 TO 851104
851104 TO BS1111
851111 TO 851118
851118 TO 85112S
851125 TO 851203
851203 TO 851209
851209 TO 851216
851216 TO 851223
851223 TO 851230

«0. OOE+00
«-7. 10E-03
« 3. 15E-03
«2. 46E-03
«-8. 38E-03

1. 44E-03
«-3.40E-03
«-3. 34E-03
«7. 22E-03
«0. 00E+00
%-8. 75E-03
«-1. 75E-02
«-1. 72E-03
«-1. 97E-02
«0. OOE+00
«6. 06E-03
«-5. 73E-03
«3. 72E-03
«2. 98E-04

9. BQE-03
7. 83E-03
8. 15E-03
7. 68E-03
9. 89E-03
9. 29E-03
1. 11E-02
7. 71E-03
7. 22E-03
7. 32E-03
8. 70E-03
1. 11E-02
9. 50E-03
1. 56EM2
8. 18E-03
i. 07E-02
8. 31E-03
8. 23E-03
9. 51E-03

AVERAGE RESULT (WITHOUT CONTROL) ~ 1. 87E-05 (LOW ~ -2. 21E-02'IGH ~ 4. 53E-02)
1 POSITIVE RESULTS FOUND IN 568 SAMPLES

AVERAGE RESULT FOR CONTROL ~ -1. 50E-03 (LOW ~ -i. 97E-02'IGH ~ 1. 19E-02)
0 POSITIVE RESULTS FOUND IN 51 SAMPLES

«Denotes a result less than the detection limit 4. 00E-02
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LOCATION
COLLECTION

PERIOD

TABLE A-6

GROSS BETA IN WATER

Results in pCi/1

RESULT
OVERALL

ERROR

027

028

029

841219 TQ S50123
SSof23 TO 850221
850221 TQ 850320
850320 TO 850418
850418 TQ 850522
850522 TO 850620
850717 TQ 850821
850821 TO 850918
S50918 TQ 851016
851 016 TO 851120
851120 TO 851218

841219 TQ 850123
850123 TO 850221
850221 TO 850320
850320 TO 850418
850418 TO 850522
850522 TO 850620
850620 TQ 8507f7
850717 TQ 850821
850821 TQ 850918
8509f 8 TO 851016
851016 TO 851120
851120 TO 85f218

841219 TQ 850123
850123 TO 850221
850221 TO 850320
850320 TO 850418
850418 TO

850522'50522

TO S50620
850620 TQ 850717
850717 TQ 850821
S50821 TO 850918
850918 TO 851017
851017 TO 851120
851120 TO 851218

841219 TQ 850123
850123 TQ 850221
850221 TO 850320
850320 TO 850418
.850418 TO 850522
850522 TO 850620
850620 TO 850717
850717 TO 850821
850821 TO 850918

i. 60E+00
~ 2. 52E+00

i. 47E+00
+ 5. 50E-01
e 2. 35E+00
~ 9. 84E-01
+ 2. 03E-01
~ 7. 63E-01
~ 3. 21E-01
+ 3. 02E-01
+ 3. 55E+00

8. 06E+00
~ 2. 65E+00

6. 57E+00
4. 92E+00

4 2. 78E+00
i. 35E+00

+ 3. 86E+00
2. 54E+00'. 61E+00

+ 6. 2OE-01
+ 3. 49E+00
~ 3. 24E+00

~ i. 01E+00
~ 1. 66E+00
~ 3. 70E+00
~ 2. 16E+00

1. 34E+00
% 7. 65E-01

9. 39E-01
4. 41E+00

.+ 2. 97E+00
~ i. 13E+00
+ 3. 53E+00

1. 33E+00

+ 3. 45E+00
~ 1. 35E+00
~ i. 83E+00
+ 2. 09E+00

3. 75E-01
+ i. 15E+00
w 3. 35E+00

1. 67E+00
+ 1. 1 3E~00

f. 42E+00
i. 42E+00
1. 26E+00
i. 25E+00
1. 41E+00
1. 11E+00
i. 20E+00
1. OSE+00
9. 79E-01
1. 03E+00
i. 52E+00

2. 48E+00
i. 46E+00
2. 27E+00

, i. 90E+00
1. 47E+00
i. 40E+00
1. 56E+00
i. 54E+00
2. 02E+00
i. 34E+00
1. 63E+00
1. 32E~00

i. 19E+00
1. 20E+OO
2. 05E+00
1. 36E+00
i. 20E+00
i. 04E+00
1. 08E+00
1. 81E+00
1. 45E+00
1. 20E+00
1. 70E~OO
9. 91E-01

i. 59E+00
1. 21 E~oo
i. 33E+00
1 . 39E+00
1, 07E+00
1. 11E+00
1.44E+00
i. 25E+00
i. 24E+00

+ Denotes a result less than the detectian limit 4. OOE+00
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LOCATION

¹29

COLLECTION
PERIOD

850918 TO 851016
851016 TO 851120
851120 TO 851218

850717 TO 850821
8S0821 TO 850918
850918 TO 851016
851016 TO 851120
851120 TO 851218

TABLE A-6 (cont.)

Results in pCi/1

RESULT

1. 24E~OO
~ i. 93E~OO
+ 2. 61E~OO

e 2. 16E+00
5. OOEw00

e 2. 23E+00
e 3. 39E+00
~ 3. OOE+00

OVERALL
ERROR

i. 23E+00
1. 31E+00
i. 43E+00

1. 28E+00
i. 87E+00
i. 51E~OO
i. 69E+00
1. 28E+00

AVERAGE RESULT (WITHOUT CONTROL) ~ 2. 65E~OO (LOW
6 POSITIVE RESULTS FOUND IN 41 SAMPLES

3. 75E-Oii HIGH ~ 8. 06Ei00)

- AVERAGE RESULT FOR CONTROL 1. 33E+00 (LOW ~ 2. 03E-01'IGH >
0 POSITIVE RESULTS FOUND IN 11 SAMPLES

3. 55E+00)

e Denotes a result less than the detection lioit 4. OOE+00
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LOCATION
COLLECTION

PERIOD

TABLE A-7

TRITIUM IN HATER

Results in pCi/1

RESULT
OVERALL

ERROR

't)27

¹28

¹32

841219 TO 850320
850320 TO 850620
850620 TO 850918
850918 TO 851218

841219 TQ 850320
850320 TO 850620
850620 TO 850918
BS0918 TO 851218

841219 TO 850320
850320 TO 850620
850320 TO 850918
850918 TO 851218

841219 TO 850320
850320 TO 850620
850620 TO 850918
850918 TO 851218

850320 TO 850320
850624 TO 850624
850918 TO 850918
851218 TO 851218

850320 TO 850320
850624 TO 850624
850918 TO 850918
SS1218 TO 851218

850320 TO 850320
850621 TO 850621
850918 TO 850918
851218 TO 851218

850717 TO S50821
850821 TO 850918
BS1120 TO S51218
850918 TO 851017

+ 9. 69E+01
e 5. 77E+00
e 7. 61E+01

1. BSE~02

e 2. 42E+02
«7. 07E+01
«2. 74E+02
e i. 57E+02

e 2. 24E+02
«6. 64E+01
e 6. 9BE+01
« 5. S4E+01

e i. 16E+02
i. BOE+01

«5. 76E+01
9. 29E+01

+ 9. SSE~01
«-1. 60E~02
e 8. 79E+01

1. 7SE~02

e 2. 13E+02
«-1. 65E~02
«2. 79E-01
«-b. 31E+01

+ 2. 13E~02
«-8. 21E+01
«2. 89E+02
«4. 87E+01

~ 1. 81E+02
«-4. 15E+01
e 2. 36E+02
~ 2. 47E+02

2. 14E+02
2. 83E+02
2. 77E~02
2. 21E+02

2. 19E+02
2. 86E+02
2. BSE+02
2. 20E+02

2. 18E+02
2. 86E+02
2. 78E~02
2. 16E+02

2. 14E+02
2. 84E+02
2. 78E+02
2. 17E+02

2. 13E+02
2. 72E+02
2. 75E~02
2. 20E~02

2. 17E+02
2. 72E+02
2. 73E+02
2. 11E+02

2. 17E+02
2. 7SE+02
2. 83E+02
2. 15E+02

2. 83E+02
2. 73E+02
2. 22E+02
2. 24E+02

AVERAGE RESULT (WITHOUT 'CONTROL) ~ 9. 72E+01 (LOW ~
0 POSITIVE RESULTS FOUND IN 28 SANPLES

-i. 65E+02i HIGH = 2. 89E+02)

AVERAGE RESULT FOR CONTROL
0 POSITIVE RESULTS FOUND IN

9. 17E+01 fLOW ~
4 SA%'LES

5. 77E+00, HIGH ~ i. BBE+02)

w Denotes a result less than the detection limit 3. OOE+02
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TABLE A-8

GAMMA SPECTROMETRY OF WATER

Results in pCi/1

LOCATION
COt LECTION

PERIOD

841219 TO S50123

'S50123 'TO 850221

LA-140
CO-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-}34
BA-140

LA-140
CO-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-}37
CS-}34
B*-140

RESULT

2.

3.
%-f.

f.
e 8.

4-}.
7.

02E-01
86E-01
39E+00
5}E-01
35E-01
67E+00
69E-02
83E+00
7BE+00
3}E-02
24E+00

+ i.
4.

+ 8.
+-S.
+ 4.
+-4.

+ 1.

%-8.
+-f.

49E+00
75E-01
12E-01
17E-02
45E-01
03E-0}
07E-02
17E+00
45E-01
56E-01
0}E+00

OVERALL
ERROR

2. 98E+00
f. 59E+00
3. 22E+00
3. 5}E+00
i. 24E+00
i. 75E+00
2. 0}E+00
2. 8}E+00
i. 70E+00
i. 67E+00
i. 70E+01

i. 53E+00
5. 98E-0}
i. 75E+00
i. 52E+00
6. 54E-01
B. 77E-01
1. 05E~OO
1. 38E+00
6. 49E-01
B. 65E-01
i. 15E+01

850221 TO 850320 LA-140
C0-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-}37
CS-134
BA-140

+-1.
5.

4 3.

%-7.
i.
3.

+-i.
4—2.

15E-02
52E+00
1}E-01
01E+00
96E+00
3}E-01
73E+00
17E-01
70E+00
13E+00
9}E+0}

5. 63E+00
i. 69E+00
4. 90E+00
4. 05E+00
1. 68E~OO
1. 55E+00
i. 99E+00
2. 77E+00
9. 47E-01
i. 96E+00
2. 87E+0}

850320 TO 850418 . LA-140
CO-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-}40

1: 69E-01
+ 6. 76E-01
~ 3. 84E+00
+-f. 98E-01
~ i. 27E+00

1. 15E+00
i. 82E+00

+-4. 22E-01
9. 29E-01

~ 1. 47E+00
~5. 47E+00

2. 48E+00
7. 82E-01
2. 57E+00
2. 56E+00
i. 32E+00
8. 72E-01
f. 15E+00.
3. 15E+00
1. 43E+00
9. S}E-01
i. 22E+01

Denotes a result less than the detection limit
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LOCATION
COLLECTION

PERIOD

TABLE A-8 (cont.)

Results'n pCi/1

RESULT
OVERALL

ERROR

026 850418 TO 850522

850522 TG 850620

850717 TO 850821

850821 TO 850918

LA-140
CO-60
FE-59
ZN-65
NN-54
CO-SS
NB-95
ZR-95
CS-137
CS-f34
BA-140

LA-140
CO-60
FE-59
ZN-65
NN-54
CO-SB
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-6S

'N-54
CO-58'B-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
NN-54
CG-58
NB-95
ZR-95
CS-137

'CS-134
BA-f40

«3. 38E+00
1. 82E+00

« 6. 52E+00
3. 10E+00

«-1. SHE+00
«-2. 59E+00
«-f: 94E+00
«-1. 11E+00
«1. 33E+00
«-2. 35E-01
«-7. 41E+00

2. OOE+00
1. 13E+00
2. 77E+00

«-1. 19E+00
1. 27E+00

«7. 38E-01
«-8. f4E-01
«-9. Sf E-01
«6. 64E-01
«-2. 44E-0 1
«-3. 79E+00

«-2. 04E+00
3. 40E-01

«S. 22E+00
«4. 27E+00
«-7. 95E-01
«-3. 97E+00
«-6. 46E-01

2. 92E+00
«2. 60E+00
«-1. 33E+00

3. 58E+01

9. 71E-Of
«2. 38E+00
« 4. 55E+00

1. 35E+00
«-1. 46E+00
«-2. 40E+00
«-7. 04E-01
«2. 74E-01

1. 24E+00
«1. 11E+00

5. 31E-01

2. 14E+00
1. 29E+00
3. 39E+00
2. 20E~OO
2. 30E+00
2. 52E+00
3. 19E+00
3. 04E+00
1.'33E+00
2. 20E+00
f. 95E+01

1. 64E+00
1. 01E+00
3. 76E+00
3. 79E+00
1. 32E+00
1. 29E+00
2. 57E+00
3. OSE~OO
1. 38E+00
1. 83E+00
1. 86E+Of

0. OOE+00
2. 15E+00
3. 01E+00
2. 57E~OO
2. 07&.00
2. 72E+00
2. 70E+00
3. 02E+00
1. 59E+00
2. 18E+00
1. 33E+Of

1. 12E+00
1. 44E+00
2. 76E~OO
2. 94E+00
1. 70E+00
1. 73E+00
2. 23E+00
2. 62E+00
1. 18E+00
1. 72E+00
1. 11E+01

«--Denotes a v esult less than the detection limit



LOCATION
COLLECTION

PERIOD

TABLE A-8 (cont.)

Results in pCi/1

RESULT
OVERALL

ERROR

426 850918 TO 851016

851016 TO 851120

851120 TO 851218

841219 TO 850123

LA-140
CO-60
FE-59
ZN-65
NN-54
CD-58
NH-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
NN-54
CO-58
NH-95
ZR-95
CS-137
CS-134
BA-140

LA-.140
CO-60
FE-59
ZN-65
NN-54
C0-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
NN-54
CO-58
NH-95
ZR-95
CS-137
CS-134
BA-140

+-4. 28E+00~f. 08E+00
+-f . 01E+00
~ 2. 04E+00
+-4. 96E-01
+-4. 21E-01

5. 42E-01
+-f. 54E+00
~-2. 61E-0 f
+-f. 65E+00

5. 43E+00

+-f. 72E+01
+ i. 52E~OO
~ 2. 83E+00
+ 2. 72E+00

i. 10E+00
4 9. 91E-01
~2. 73E+00
~ 4. 26E-01
+ 2. 61.E-Of
+-2. 32E+00
4-1. 15E+01

~4. 56E+00
~ 2. 92E-01
4-2. 38E+00

2. 02E+00
+ 0. OOE+00
% 7. 27E-01
4-f. 51E+00
+-2. 01E+00~f. 42E+00
+-S. 05E-01
+ 3. 40E+00

i. 37E+00
1. 37E+00
3. 76E+00

+ i. 75E-01
+ 2. 03E+00
+-2. 28E-01
+-f. 74E-01
~3. 65E+00
+-7. 11E-01
+-5. 12E-01
~2. 21E+01

5. 34E+00
i. 97E+00
2. 94E+00
3. 02E+00
i. 54E+00
i. 22E+00
i. 38E+00
2. 44E+00
i. 69E+00
2. 10E+00
4. 58E+00

i. 82E+01
i. 15E+00
3. 65E+00
2. 07E+00
i. 27E+00
8. 12E-01
2. 09E+00
3. 03E+00
1. 17E+00
2. 04E+00
i. 72E+01

1. 18E+Oi
1. 48E+00
3. 57E+00
i. 65E+00
1. 23E+00
i. 07E+00
1 . 73E+00
2. 65E+00
1. 34E+00
1. 57E+00
5. 99E+00

3. 17E+00
1. 04E+00
3. 76E+00
2. 58E+00
1. 05E+00
i. 71E+00
f. 59E+00
2. 86E+00
1. 46E+00
i. 59E+00
2. 06E+01

+ Denotes a v esult less than the detection limit
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LOCATION
COLLECTION

PERIOD

TABLE A-8 (cont.)
Results in pCi/1

RESULT
OVERALL

ERROR

¹27 850123 TO 850221

850221 TO 850320

SS0320 TO 850418

850418 TO 850522

LA-140
CO-60
FE-59
ZN-65
MN-54
CO-58
,NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

L*-140
CO-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
MN-'54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

e 2. 67E+00
~4. 35E-01
+ 4. 95E-01
4 7. 17E-01
+ 3. 60E-01
~-6. 63E-01
%-1. 11E-01 '

5. 59E-Of
~ 6. 66E-01
4-8. OSE-01

2. 01E-01

~ i. 87E+00
+ 6. 88E-01

S. 99E+00
+-3. 07E+00

1. 04E+00
~1. 42E+00
+-f. 69E+00
+-2. 76E+00
~ 5. 34E-01
+ 2. 21E+00

i. 05E+00

~-4. 876-Of
~-8. 6SE-01
4 8. 33E-01
4 S. 79E-01~f. 53E+00

8. 03E-02
~4. 44E-01
~ 2. 89E+00
+ 2. 15E+00

5. 57E-01
+-1. 36E+01

+ 2. 10E+00
1. 08E+00

+ 2. 18E+00
3. 89E-01
f. 4QE+00
1.74E~OO
f. 41E+00

4-9. 95E-01
~9. 13E-01
«-5. 59E-01
~ 6. 42E+00

1. 42E+00
9. 52E-01
1. 67E+00
f. 57E+00
6. OOE-01
8. 01E-01
i. 20E+00
1. 48E+00
6. 79E-01
7. 33E-01
1. 10E+01

2. 16E+00
i. 60E+00
3. 34E+00
3. 99E+00
i. 19E~OO
2. 28E+00
2. 53E+00
3. 92E+00
9. 35E-01
i. 15E+00
3. 12E+01

2. 20E+00
1. 84E+00
1. 18E+00
2. 73E+00
1. 39E+00
1. 09E+00
i. 96E+00
2. 56E+00
i. 32E+00
1. 92E+00
f. SSE+01

2. 86E+00
9. 71E-01
i. 96E+00
3. 73E+00
1. 33E+00
f. 54E+00
2. 40E+00
3. 09E+00
1. 79E+00
i. 74E+00
i. 65E+01

+ Denotes a result less than the detection limit
A-49



I LOCATION
COLLECTION

PERIOD

TABLE A-8 (cont.)

Results in pC1/1

RESULT
OVERALL

ERROR

1 027 850522 TO 850620

850620 TO 850717

850717 TO 850821
If

850821 TO 850918

LA-140
CO-60
FE-59
ZN-65
MN-54
C0-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
C0-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

L*-140
CO-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

«2. 25E+00
8. 65E-01

«-2. 91 E+00
1. 74E+00

«-3. 65E-Of
«3. 20E-01
«-f. 59E+00
«-3. 02E+00
«-4. 57E-Of
«7. 96E-02
«-6. 48E+00

«-2. 68E+00
«7. 23E-02
« f. 51E+00
«2. 22E+00
«-1. 48E-01
«-5. 64E-02
«7. 25E-01
«O. OOE+00
« 2. 17E-01
«-1. 07E-01
«-2. 29E+01

«2. 04E+00
1. 02E+00

«0. OOE+00
«-i. 20E+00
«1. 28E+00
«-5. 93E-01
«-1. 74E+00
«-i. 31E+00
«8. 63E-01
«-5. 72E-01
«-f. 56E+01

«-5. 08E-01
i. 35E+00

«2. 12E+00
« 2. 17E+00

i. 50E-01
«-1. 64E-0 1
«-f . 44E+00
«-3. 22E+00

1. 99E-01
«-3. 26E-01

1. 12E+01

1. 70E+00
8. 67E-Of
3. 22E+00
3. 04E+00
1. 61E+00
1. 57E+00
2. 10E+00
3. 16E+00
i. 27E+00
i. 84E+00
i. 18E+Of

2. 45E+00
9. 80E-01
1. 35E+00
2. 31E+00
f. 11E+00
i. 29E+00
f. 07E+00
1. 82E+00
9. 45E-01
9: 78E-01
i. 70E+01

1. 67E+00
1. 89E+00
4. 20E+00
3. 48E+00
1. 33E+00
1. 84E+00
2. 28E+00
3. 10E+00
1. 67E+00
i. 77E+00
1. 68E+01

2. 30E+00
i. 11E+00
1.90E+00
3. 21E+00
i. 43E+00
2. 15E+00
1. 91E+00
3. 24E+00
8. 60E-01
i. 30E+00
i. 31E+Oi

«Denotes a result less than the detection limit
A-50



LOCATION
COLLECTION

PER IOD

TABLE A-8 (cont.)
in pCi/1

RESULT
OUERALL

ERROR

850918 TO 851016

851016 TO 851120

851120 TO 851218

841219 TO 850123

LA-140
CO-60
FE-59
ZN-65
NN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59

~ ZN-65
NN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
NN-54
CO-58
NB-95
ZR-95

. CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
NN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

«-1. 59E+00
«6. 73E-01
«O. aOE+OO
«-3. 80E-01

6. 53E-01
«-1. 29E+00
«-2. 35E+00
«-1. 70E+00
«-1. 33E+00
«1. 61E+00
«S. 97E+00

«-6. 90E+00
«2. 94E-Of
«3. 74E+00
«5. 26E-01

5. 40E-Oi
1. 06E+00

«-3. 45E-01
«-i. 43E+00

1. 13E+00
«4. 39E-01
«O. OaE+aO

«-6.
«-8.

9.
2.

«7.
«0.
«
«2.

7
«-3.

99E+00
62E-01
29E-01
35E-01
50E+00
21E-Of'.
OOE+00
67E-01
61E+00
88E-02
63E+00

«-3. 42E+00
«-8. 67E-0 f
«-4. 39E-01
«3. 12E+00
«9. 57E-01
« i. 16E+00
«-8. 55E-01
«-9. 99E-0 1
«2. 61E-01

S. 59E-Of
1. 38E+Of

4. 13E+00
7. 78E-01
3. 52E+00
3. 80E+00
i. 14E+00
1. 70E+00
1. 94E+00
2. 95E+00
1. 99E+00
1. 02E+00
4. 94E+00

1. 21E+01
i. 49E+00
3.74E+00
2. 67E+00
1. 38E+00
1. 63E+00
1. 54E+00
2. 73E+00
1.08E+00
f. 46E+00
1. 45E+01

1. 23E~O 1

1, 83E+00
2. 49E+00
2. 75E+00
1. 75E+00
1. SOE+00
1. 34E+00
2. 75E+00
1. 18E+00
1. 80E+00
8. 38E+00

3. 64E+00
1. 84E+00
4. 02E+00
2. 21E+00
f. 23E+00
1. 79E+00
2. 03E+00
3. 10E+00
1. 17E+00
1,. 22E+00
1. 16E+01

«Denotes a result less than the detection limit
A-51



LOCATION
COLLECTION

PERIOD

TABLE A-8 (cont.)

Results in pCi/1

RESULT
OVERALL

ERROR

850123 TO 850221

850221 TO 850320

850320 TO 8S0418

850418 TO 850522

LA-140
CO-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
C0-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-9S
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
MN-54
C0-58
NB-95
ZR-95
CS-137
CS-134
BA-140

1. 49E+00
i. 02E+00
i. 58E+00

«-i. 19E-01
«-1. 18E-01
«-9.,49E-01
«-1. 48E+00
« i. OOE+00
«7. 73E-01
«-i. 72E+00
« 2. 14E+Oi

«-7. 10E+00
«-4. 35E-01

S. 10E+00
1:60E+00

«9. 78E-Of
«-9. 13E-02
«-1. 73E+00
«2. 06E+00
«5. 88E-01
«4. 03E-01
«2. 22E+01

«-f. 19E+00
«-'1. 13E~f
«-3. 74E+00
«-9. 62E-01
«1. 44E-01
«-2. 68E+00
«2. OOE+00
«8. 07E-01
«-1. 90E-Of

1. 56E-01
«-5. 25E-Of

«-1. 03E+00
«4. 90E-Of
«-5. 90E-01
«3. 85E+00
«-f. 55E+00
«-7. 57E-01

i. 29E+00
2. 60E+00

«-2. 37E-Oi
« i. 61E+00
«3. 60E+00

1. 76E+00
8. 14E-01
2. 14E+00
i. 72E+00
8. 33E-01
1. 02E+00
1. 24E+00
1. 58E+00
7. 49E-01
i. 04E+00
i. 15E+Of

7. 22E+00
i. 94E+00
3. 24E+00
i. 61E+00
i. 26E+00'. 08E+00
2. 33E+00
2. 50E+00
1. 47E+00
i. 18E+00
2. 35E+01

2. 49E+00
i. 84E+00
4. 16E+00
2. 93E+00
1. 70E+00
2. 25E+00
i. 86E+00
3. 27E+00
1. 67E+00
1. 85E+00
1. 40E+01

1. 82E+00
1. 54E+00
2. 67E+00
2. 34E+00
i. 78E+00
i. 89E+00
1. 48E+00
i. 65E+00
1. 54E+00
9. 74E-01
f. 10E+01

Denotes a result less than the detection limit
A-52.



LOCATION
COLLECTION

PERIOD

TABLE A-8 (cont.)

Results xn pCx/1

RESULT
OVERALL

ERROR

850522 TO 850620

850620 TO 850717

850717 TO 850821

850821 TO 850918

LA-140
CO-60
FE-59
ZN-65
NN-54
CO-58
NG-95
ZR-9S
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
NN-54
CO-58
NB-9S
ZR-95
CS-137
CS-134
BA-140

LA-140
C0-60
FE-59
ZN-65
NN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CQ-60
FE-59
ZN-65
NN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

«-3. 34E+00
«-1. 25E+00
«-4. 34E+00
«-2. 69E+00
« 2. 58E+00
«-i. 02E+00
«b. 92E-01

4. 16E+00
«-3. 04E+00
«-f. 56E-Oi
«-5. 18E+00

«-1. 77E+00'-i. 21E+00
1. 98E+00

«-2. 48E+00
«6. 31E-01

1. 11E-Oi
1. 83E+00
2. 58E+00

«-8. 45E-01
«-3. 35E+00
«2. 43E+01

«7. 45E-01
«2. 94E-Oi
«-1. 97E+00
«3. 51E-01

1. 15E+00
i. 89E+00

«-2. 59E-01
«-2. 60E~OO
«-2. 96E-Oi
«-7. 31E-Of

1. 93E+01

«h. 10E-01
«-4. 89E-01
«b. 02E+00
«2. 09E+00

1. 34E+00 =

«2. 94E-01
«9. 76E-01

1. 89E+00
«-5. 33E-01
«2. 04E+00

1. 43E+01

3. 53E+00
1: 67E+00
5. 65E+00
4. 29E+00
1. 23E~OO
2. 23E+00
2. 24E+00
3. 16E+00
2. 25E+00
1. 90E+00
2. 04E+01

2. 53E+00
1. 66E+00
3. 07E+00
3. 60E+00
9. BOE-01
1. 39E+00
9. 84E-01
2. 19E+00
1. 29E+00
1. 91E+00
9. 83E+QO

2, 35E+00
1. 49E+00
3. 61E+00
3. 64E+00
1. 19E+00
i. 47E+00
1. 94E~OO
3. 03E+00
1. 31E+00
1. 83E+00
1. 49E+01

8. 62E-01
1. 27E+00
3. 03E+00
1. 71E+00
1. 52E+00
1. 44E+00
i. 72E+00
2. 17E+00
1. 69E+00
1. 10E~OO
1. 23E+01

«Denotes a result less than the detection limit
A-53



TABLE A-8 (cont.)

LOCATION
COLLECT?ON

PERIOD

Results in pC i/1

RESULT
OVERALL

ERROR

8S0918 TO 851017 LA-140
CQ-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

+-9. 78E-01
f. 17E+00

+ 1. 80E+00
~ 3. 33E+00
+-8. 43E-01
+ 3. 82E-01
+ 9. 74E-01
4-2. 15E-01
+-3. 55E-Of

1. 44E-01
+-f. 85E+00

2. 54E+00
9. 56E-01
i. 47E+00
2. 12E+00
1. 34E+00
i. 27E+00
i. 33E+00
i. 97E+00
i. 52E+00
i. 38E+00
7. 28E+00

851017 TQ 851120

851120 TO 851218

LA-140
CO-60
FE-59
ZN-65
MN-54
CQ-58
NB-95
ZR-95
CS-137
CS-134
BA-140

L*-140
CO-60
FE-59
ZN-6S
MN-S4
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

81E+01
02E+00
12E+00
58E+00
26E-01
38E-01
60E+00
34E+00
33E-01
37E+00
80E+01

+ i. 06E+01
0. OOE+00

4-3. 61E-01
~ 5. 75E-01
~5. 84E-01
+-9. 60E-01
~-2. 20E-01

1. 37E+00
4-1. 99E-01
4-1. 61E+00

- +-9. 12E-01

2. 95E+01
i. 89E+00
3. 28E+00
3. 71E+00
1. 69E+00
1. 51E+00
i. 91E+00
2. 76E+00
i. 78E+00
2. 08E+00
9. 66E+00

9. 53E+00
2. 29E+00
3: 31E+00
2. 92E+00
i. 85E+00
1. 52E+00
i. 65E+00
2. 03E+00
i. 49E+00
i. 8BE+00
6. 82E+00

841219 TO 850123 LA-140
CO-60
FE-59
ZN-6S
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
B*-140

3+
2,

+ 9.
%-1.

3,

% 7.

57E+00
40E-01
62E+00
71E-01
45E-01.
22E+00
11E+00
21E+00
33E-02
05E-Oi
26E+00

3. 52E+00
2. OSE+00
4. 63E+00
3. 43E+00
i. 66E+00
1. 61E+00
2. 35E+00
2. 98E+00
1. 80E+00
i. 45E+00
1. 94E+01

+ Denotes a v esult less than the detection limit
A-54



LOCATION
COLLECTION

PER lOD

TABLE A-B (cont.)

Results in pCi/1

RESULT
OVERALL

ERROR

850123 TO 85Q221 LA-140
CO-60
FE-59
ZN-65
NN-54
CO-58
NB-95
ZR-95
CS-137
GS-134
BA-140

'«-5.
«-8,

i.
2.

«2.
7,

«5.

97E-01
84E-01'6E+00

08E+00
65E-01
13E+00
03E-01
94E-Of
68E-01
63E-01
44E+00

i. 67E+00
7. 65E-01
i. 62E~OO
i. 62E+00
b. 45E-Of
8. 69E-01
i. 02E+00
1. 45E+00
6. 60E-Of
5. 89E-01
1. 07E+01

85022f TO 850320

850320 TO 850418

850418 TO 850522

LA-140
CO-60
FE-59
ZN-65
NN-54
CO-58
NB-95
ZR-95
CS-137
CS-.134
BA-140

LA-140
CO-60
FE-59
ZN-65
HN-54
C0-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
MN-54
C0-58
NB-95
ZR-95
CS-137
CS-134
BA-140

«-9. 27E+00
«-1. 71E+00

5. 60E+00
«1. 80E+00
«-3. 18E+00

1. 34E+00
«-2. 14E+00
«-6. 98E+QO

1. OfE~OO
«1. 66E+00
«5. 38E+00

«-9. 71E-01
« '9. 78E-02
«-6. 39E+00
«-8. 69E-Of

1. 68K+00
«-6. bfE-01
« 1. 14E+00
«-2. 5fE-01

f. 60E+00
«-2. 26E+00
«4. 08E+00

«2. 02E+00
«-f. 58E+00
«2. 23E-Of
«-2. 99E+00
«4. 52E-01
«-1. 69E-01
«b. 74E-Of
«- 1. 31E+00

5. 98E-01
«9. 80E-01

1. 03E+Oi

7. 13E+00
1. 55E+00
3. 39E+00
3. 88E+00
2. 36E+00
1. 78E+00

~ 2. 91E+00
4. 92E+00
2. 21E+00
1. 66E+00
3. 15E+01

4. 39&00
i. 44E+00
4. 46E+00
4. 20E+00
1. 30E~OO
i. 57E+00
i. 75E~OO
3. 30E+00
i. fSE+00
i. 84E+00
i. 04E+01

1. 65E+00
1. 97E+00
3, 28E+00
4. 48E+00
1. 51E+00
1. 55E+00
2. 33E+00
4. 12E+00
1. 63E+00
1. 73E+00
i. 3fE+Oi

«Denotes a result less than the detection limit
A-55



LOCATION
COLLECTION

PERIOD

TABLE A-8 (cont.)

Resalts in pCi/1

RESULT
OVERALL

ERROR

850S22 TO 850620

850620 TO 850717

850717 TO 850821

850821 TO 850918

L*-140
CO-60
FE-59
ZN-65
MN-54
C0-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
C0-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-f 37
CS-134
BA-140

«2. 25E+00
«3. 25E-01
«-4. 16E-01

f. 54E+00
«8. 76E-01
«-B. BfE-Of
«-7. 09E-01
«8. 24E-01
«-6. 52E-02
«4. 78E-01
«8. 66E+00

«-i. 24E+00
«-1. 70E+00
«2. 26E+00
«-f. 72E+00
«-B. 73E-01
«3. 43E-02
«-2. 40E-01
«-i. 24E+00
«-S. 27E-02

9. 76E-01
«-6. OOE-0 1

«-2. 22E+00
«-3. 40E-01.
« 6. 53E-01
«-4. 27E+00

1. 45E-01
«-3. 25E+00
«2. 31E+00
«4. 31E+00
«-i. SHE+00
«-7. 83E-01
«2. 24E+01

«-2. 03E+00
«-1. 35E+00
«-2. 97E+00
«-5. 92E-Of
«-8. 97E-0 1
«-1. 64E-Of
«-i. OBE+00
«-5. 59E-01
«4. 65E-Oi
«2. 12E+00

i. 01E+01

1.70E+00
1. S3E+00
3. 81E+00
i. SSE+00
i. SSE+00
1. 68E+00
2. 24E+00
2. 75E+00
1. 34E+00
i. 59E+00
6. 15E+00

1. SSE+00
i. 18E+00
i. 83E+00
2. OfE+00
9. 54E-01
7. 95E-01
1. 02E+00
i. SBE+00
6. 9fE-01
5. OBE-Of
1. 12E+01

2. 60E+00
2. OOE+00
4.13E+00
4. 32E+00
1. 81E+00
2. 43E+00
2. 07E+00
3. 27E+00
2. 30E+00
i. BOE+00
1. 86E+01

3. 02E+00
1. 81E+00
3. 29E+00
2. 43E+00
i. 20E+00
f. SOE+00
i. 97E+00
2. 24E+00
9. 39E-01
i. 18E+00
9. 19E+00

« Denotes a result less than the detection limit
A-56



LOCATION
COLLECTION

PERIOD

TABLE A-8 (cont.)

Results in pCi/1

RESULT
OVERALL

ERROR

850918 TO 851016

851016 TO 851f20

851 f20 TO

851218'A-140

CO-60
FE-59
ZN-65
MN-54
CO-SB
'NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

L*-140
CO-60
FE-59
ZN-65
MN-54
CO-SB
NB-95
ZR-95
CS-137
CS-134
BA-140

2.

f.
4- f.

2.

~f.
7.

+-4.

4 3.

0.

+ f,
2.
2.

%. 2.
7,
7.

+~3
3.

+-b.
i.

4 2.

27E+00
73E-01
57E+00
85E+00
40E+00
36E+00
23E-01
94E+00
65E+00
45E+00
12E+00

57E+Of
79E-02
86E-01
56E+00
02E-01
29E+00
BBE-Oi
37E+00
52E-01
75E+00
OOE~OO

35E+01
92E-01
87E+00
36E+00
19E-01
28E-01
28E+00
36E-01
52E-01
44E-Oi
BSE-Oi

3. 99E+00
7. 78E-01
3. 04E+00
3. 45E+00
1. 53E+00
1. 30E+00
1. 70E+00
2. 91E+00
1. 20E+00
2. 43E+00
7. 36E+00

1. 67E+01
1. 44E+00
3. 85E+00
4. 38E+00
i. 58E+00
1. 34E+00
1. 76E+00
i. BBE+OO
1. 47E+00
i. 71E+00
i. 44E+Of

1. 03E+01,
1. 48E+00
1. 92E+00
1. 79E+00
1. 37E+00
1. OBE+00
2. 10& 00
1. SBE+00
1. 24E+00
i. 38E+00
b. 50E+00

031 ssa32o To ssa32o LA-140
C0-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-f40

+-f. OSE+00
~ 3. 25E-01
~ i. 45E+00
~-2. 12E+00
~ 7. 30E-01
~ f. 92E+00
~ 7. 96E-Oj
~ 4. 12E-01
«-3. 26E-01

i. 59E-01
~ 9. 16E+00

4. 75E+00
1. 53E+00
3. 16E+00
4; OSE+00
i. 52E+00
f. 12E+00
1. 39E+00
2. 93E+00
1. 7OE+00
i. S3E+00
1. 29E+Of

e Denotes a result less than the detection limit
A-57



TABLE A-8 (cont.)

Results in pCi/1

LOCATION
COLLECTION

PERIOD RESULT
OVERALL

ERROR

I

I.

131 850624 TO 850624

850918 TQ 850918

851218 TO 851218

LA-140
CQ-60
FE-59
ZN-65
MN-54
CQ-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CQ-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60«
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

«-2. OOE+00
«-3. 67E-01
« i. 82E+00
«-2. 24E-01
«7. 49E-01
«-5. 16E-01
«-2. 34E-Of
«5. 19E-01
« 2. 53E-02
«1. 3fE-Of
«-8. 79E-01

i. 66E+00
«-9. 73E-02
«-4. 51E+00
«2. 17E+00
«-8. 43E-Of
«4. 46E-01'

6. 10E-02
«9. 68E-01
«2. 96E-01

i. 5SE+00
« 6. 99E-01

«-8. 22E+00 .«4. 87E-01
«-1. 59E-01
«-i. 35E+00
«-1. 64E+00

i. 85E+00
« 6. 55E-01
«7. 83E-01
«-i. 78E-01
«1. 23E+00
«-7. 36E+00

2. 83E+00
3. 59E-01
4. 83E-01
6. 37E-01
2. 46E-01
3. 04E-01
3. 06E-01
4. 34E-01
2. 87E-01
3. 08E-01
1. 45E+00

1. 67E+00
i. 38E+00
3. 67E+00
2. 95E+00
i. 34E+00
9. 72E-Of
8. 28E-Of
i. 70E+00
f. 41E~OO
9. 59E-01
5. 47E+00

i. 07E+01
1. 53E+00
2. 25E+00
3. 16E+00
i. 71E+00
9. 95E-01
1. 36E+00
1. 70E+00
1. 33E+00
1. 28E+00
8. 25E+00

I.
850320 TO 850320 LA-140

CQ-60
FE-59
ZN-65
MN-54
CO-SS
NB-9S
ZR-95
.CS-137
CS-134
BA-140

«-6. 71E+00
«-5. 87E-01

5. 62E-01
«-3. 65E+00
«-i. 54E+00
«-S. 07E-01
« i. 54E+00

2. 63E+00
9. 48E-Of

« 7. 29E-Of
1. 01E+00

6. 82&.00
i. 88E+00
2. 85E+00
3. 71E+00
1: 77E+00
i. 54E+00
1. 47E+00
2. 33E+00
1. 30E+00
i. 52E+00
l. 35E+01

«Denotes a result less than the detection limit
A-58



TABLE A-8 (cont.)

Results in pCi/1

LOCATION
COLLECTION

PERIOD RESULT
OVERALL

ERROR

850624 TO 850624 LA-140
CO-60
FE-59
ZN-65
NN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

«-4.
7.
3.

«- f.
«- f.

2

7.

35E-01.
86E-02
60E-02
72E-01
61E-01
51E-01
54E-01
31E-01
59E-Of
73E-01
51E-01

2. 05E+00
2. 63E-01
4. 80E-01
4. 95E-01
2. 56E-Oi
2. 45E-01
2. 85E-01
4. 22E-01
2. 32E-01
2. 78E-01
1. 12E+00

850918 TO 850918, LA-140
CO-60
FE-59
ZN-65
NN-54
CO-58
NB-95
ZR-,95
CS-137
CS-134
BA-140

«-i. 50E+00
i. 75E+00
7. 53E-01

« i. 67E-01
«-1. 23E+00
«8. 94E-01
« 8. 56E-01
« 7. 54E-01

1. 6OE+00
7. 91E-01

«3. 74E+00

2. 65E+00
i. 17E+00
2. 37E+00
2. 45E+00
1. 75E+00
1. 38E+00
i. 32E+00
2. 60E+00
1. 18E+00
i. 17E+00
5. 13E+00

851218 TO 851218

850320 TO 850320

LA-140
CO-60
FE-59
ZN-65
NN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
NN-54.
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

«-3. OOE+00
«-f. 08E-Of
«-1. 41E+00

3., 37E+00
«7. 84E-Oi
« i. 87E+00
«7. 88E-Of
«-1. 22E-01

i. 24E+00
i. 50E+00

«-5. 14E+00

«-1. 07E+00
« 5. 66E-01
«2. 67E+00
«3. 84E-01

i. 72E+00
«-1. 02E+00

5. 14E-01
0. OOE+00

«-3. 10E+00
«-i. 87E+00
«-1. 01E+00

1. 35E+01
1. 40E+00
2. 99E+00
2. 25E+00
i. 16E+00
i. 05E+00
1. 17E+00
2. 79E+00
i. 18E+00
f. 43E+00
7. 31E+00

5. 97E+00
2. 10E+00
4. 15E+00
4. 80E+00
9. 93E-Of
2. 09E+00
2. 09E+00
3. 11E+00
2. 47E+00
2. 34E+00
i. 65E+Of

« Denotes a result less than the detection
A-59

limit



TABLE A-'8 (cont.)

Resul ts in pCi/1

LOCATION
COLLECTION

PERIOD RESULT
OVERALL

ERROR

052 850621 TO 850621

850918 TO 850918

851218 TO 851218

850717 TO 850821

LA-140
CO-60
FE-59
ZN-65
MN-54
CQ-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
C0-60
FE-59
ZN-65
HN-54
C0-58
NB-9S
ZR-9S
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60

.,FE-59
ZN-65
MN-54
CO-58
NB-9S
ZR-95
CS-137
CS-134
BA-140

«2. 02E+00
« i. 07E-01
«2. 16E-01
«-6. 11E-01
«-i. 65E-02
«3. 19E-01
«-2. 73E-01
«-S. 76E-03
« 3. 5SE-02
«-2. 89E-02
«-6. 42E-01

«-2. 06E+00
«-1;— 72E+00
«8. 42E-01

1. 86E-Of
1'. 42E+00

«2. 10E-01
«-2. 37E+00
«9. 48E-01
«-5. 87E-01

i. 73E+00
«4. 89E+00

«-7. 66E+00
«-1. 12E-01
«3. 62E-01
«-1. 34E+00

7. 31E-02
i. 33E+00
i. 76E+00

« f. 13E+00
i. 79E+00

« 6, 45E-01
«-I . 68E+01

«-I. 96E+00
1. 52E+00

«-i. 31E+00
«7. 79E-01
«-1. 32E+00
«1. 49E+00
«3. 78E+00
«-1. 42E+00
«3. 26E-01
«2. 40E-01
«-6. 46E-01

5. 33E+00
2. 32E-01
4. OOE-01
4. 89E-01
2. 17E-01
2. 04E-01
2. 41E-01
3. 66E-01
2. 17E-01
2. 43E-01
1. 29E+00

3. 63E+00.
1. bfE+00
2. 47E+00
2. 52E+00
9. OOE-01
9. 91E-01
2. 09E+00
2. 42E+00
1. 66E+00
1. OSE+00
4. 44E+00

1. 35E+01
i. 59E+00
3. 47E+00
2. 37E+00
1. 69E+00
8. 90E-01
f. 72E+00
i. 97E+00'. 32E+00
1. 65E+00
l. 04E+01

2. 92E+00
1. 15E+00
3. 81E+00
3. 82E+00
i. 74E+00
9. 93E-01
i. 69E+00
3. 55E+00
1. 42E+00
i. 88E+00
i. 72E+01

«Denotes a v esult less than the detection
A-60

limit



LOCATION
COLLECTION

PERIOD

TABLE A-8 (cont.)

Results in pCi/1

RESULT
OVERALL

ERROR

850821 TO 850918 LA-140
C0-60
FE-59
ZN-65
MN-54
CG-58
NB-95
ZR-95
CS-137
CS-134
BA-140

+-1. 18E+00
~ 9. 69E-01
+-6. 68E-01
+ 1. 30E+00
+-9. 20E-01
~ 9. 06E-01
+ 6. 02E-Oi
~-3. 54E-01
+-1 . 69E+00
~ 0. OOE+00
+-2. 5OE-Of

3. 05E+00
i. BOE+00
2. 99E+00
2. 82E+00
1. 46E+00
i. 75E+00
i. 05E+OO
2. 65E+00
i. 90E+00
i. 47E+00
6. 67E+00

850918 TO 851016

851016 TO 851120

851120 TO 851218

LA-140
CO-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-f34
BA-140

LA-140
ca-60
FE-59
ZN-65
MN-54
C0-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
MN-54
CD-58
NB-95
ZR-95
CS-137
CS-134
BA-140

1. 74E+00
+-2. 43E+00
+-5. 18E+00
+-2. 17E+00

3. 25E-Oi
i. BQE+00

~ b. 82E-Of
1. 63Ewoo

+ 3. 55E-01
+ 4. 32E-01
+ 9. 25E+00

4 8. bfE+00
+-3. 25E-01
+ 3. 49E+00
+-f. 75E+00
~-8. 83E-01
~ 8. 27E-01
4-9, 43E-01
~ i. 56E+00

i. 37E+00
~ 9. 5BE-01
+ 9. QQE+QQ

1BE+00
OBE+00
24E+00
87E+00
27E-01
30E+QO
33E-01
22E-01
13E-01
03E+00
59E+00

2. 01E+OO
2. 01E+00
3. 62E~OO
3. 81E+00
9. 55E-01
9. 68E-01
i. OfE+00
1. 87E+00
1. 62&.00
f. 44E+00
4. 28E+00

S. 62E+00
1. 34E+00
2. 48E+00
4. 16E+00
1. 81E+00
1. 72E+00
2. 10E+00
2. 17E+00
i. 16E~OO
1. 69E+00
i. 29E+01

7. 15E+QO
1.7BE~OO
2. 69E+00
i. 6BE+00
1. 47E+00
8.70E-01
1. 20E+00
2. 83E+00
1. 59E+00
i. 62E~OO
B. 64E+00

+ Denotes a v'esult less than the detection limit
A-61



LOCATION
COLLECTION

PERIOD

TASLE A-8 (cont.)

Results in pCi/1

RESULT
OVERALL

ERROR

AVERAGE RESULT (WITHOUT CONTROL) = 1. 90E-01 <LOW = -4. 81E+01. HIGH = 2. 43E+01>
0 POSITIVE RESULTS FOUND IN 583 SAMPLES

AVERAGE RESULT FOR CONTROL ~ -9. 73E-02 <LOW = -2. 91E~Oii HIGH ~ 3. 58E+Of)
1 POSITIVE RESULTS FOUND IN 121 SAMPLES

-—SUMMARY OF RADIONUCLIDES—

NUCLIDE

LA-140
LA-140 (CONTROL)

AVERAGE

-i. 79E+00-i. BfE+00

LOW

-4. 81 E+01
-1. 72E+01

HIGH

i. 35E+01
3. 38E~OO

53fi 0
0

¹ SAMPLES ¹ POSITIVE

ZN-65
ZN-65

-3. 46E 02
(CONTROL ) 9. 70E-01

MN-54 7. 16E-02
MN-54 <CONTROL) -2. 40E-Ol

CO-58 f. 69E-01
CO-58 (CONTROL > -4. 76E-01

NB-95
NB-95

ZR-95
ZR-95 (CONTROL)

i. 16E-01
(CONTROL) -3. 70E-Oi

1. 77E-01
7. 95E-02

CS-137 i. 26E-01
CS-f 37 (CONTROL) 4. 47E-01

CS-134 i. 68E-Of
CS-134 ( CONTROL ) -5. 24E-01

B*-140 2. 54E+00
B*-140 (CONTROL > -2. 03E+00

CO-60 -3. SSE-02
C0-60 (CONTROL) 6. 11E-01

FE-59 S. BBE-01
FE-59 (CONTROL) 2. 28E~OO

-2. 43E+00-l. 52E+00

-6. 39E+00
-2. 38E+00

-4. SBE+00
-3. 01E+00

-3. 1 BE&00
-1. 96E+00

-3. 25E+00
-3. 97E+00

-3. 28E+00
-2. 73E+00

-6. 98E+00
-2. 01E+00

-3. 10E+00
-1. 78E+00

-3. 35E+00
-2. 32E+00

-2. 29E+01
-2. 91 E+01

1. 75E&00
2. 38E+00

b. 57E+00
6. 52&00

3. BSE+00
4. 27E+00

2. 58E+00
l. 27E+00

i. 92E+00
1. 67E+00

3. 78E+00
1. 82E+00

4. 31E+00
2. 92E+00

2. 65E+00
2. 60E+00

2. 21E+00
1. 47E+00

2. 43E+01
3. SBE+01

53
11

53fl
53if
53
11

53
'l

53
11

53fl
53
11

53fi
53
11

0
0

0
0

0
0

0
0

Denotes a result less than the detection limit
A-62



LOCATION
COLLECTION

PER IOD

TABLE A-9

GAWA SPECTROMETRY OF SOIL

Results in pCi/kg

RESULT
OVERALL

ERROR

¹1 850528 TO 850528

850528 TO 850528

850528 TO 850528

CS-137
CS-134
TH-228DA
RA-224DA
RA226D*
AC-228
TL-208
BI-212
BI-214
PB-212
PB-214
TH-232DA

CS-137
CS-134
TH-228DA
RA-224DA
RA226DA
AC-228
TL-208
BI-212
BI-214
PB-212
PB-214
TH-232DA

CS-137
CS-134
TH-228DA
RA-224DA
RA226DA
AC-228
TL-208
BI-212
BI-214
PB-212
PB-214
TH-232DA

1. 72E+02
~ 3. 84E+01

7. 76E+02
7. 76E+02
5. 80E+02
7. 02E+02

. 2. 52E+02
~ 4. 01E+02

5. 42E+02
7. 69E+02
5. 80E+02
7. 69E+02

+ 9. 41E+00
~ 4. 35E+01

5. 43E+02
5. 43E+02
4. 07E+02
4. 81E+02
i. 56E+02

~ 2. 08E+02
3. 84E+02
5. 38E+02
4. 07E+02
5. 38E+02

5. 86E+02
~ 3. 55E+01

7. 99E+02
7. 99E+02
5.88E+02
7. 61E+02
2. 23E+02

+ 4. 52E+02
4. 96E+02
7. 93E+02
5. 88E+02
7. 93E+02

2. 42E+01
i. 65E+01
6. 14E+01
6. 14E+01
5. 83E+01
9. 98E+01
2. 99E+01
1. 22E+02
5. 74E~01
6. 09E+01
5. 83E+01
6. 09E+01

1. 16E+01
i. 31E+01
4. 76E+01
4. 76E+01
4. 82E+01
7. 36E+01
2. 15E+01
1. 15E+02
4. 54E+01
4. 72E+01
4. 82E+01
4. 72E+01

5. 38E+01
1. 76E+01
6. 58E+01
b. 58E+01
6. 63E+01
l. 06E+02
2. 90E+01
1. 37E+02
5. 94E+01
6. 53E+01
6. 63E+01
6. 53E+01

850528 TO 850528 CS-137
CS-134
TH-228DA
RA-224DA
RA226DA
AC-228
TL-208
BI-212

5. 11E+02
1. 92E+01
7. 21E+02
7. 21E+02
'4. 79E+02
6. 87E+02
1. 98E+02

+ 4. 45E+02

4. 63E+01
1. 62E+01
5. 81E+01
5. 81E+01
5. 21E+01
9. 27E+01
2. 59E+01
i. 30E+02

Denotes a result less than the detection limit
A-63



LOCATION
COLLECTION

PERIOD

TABLE A-9 (cont.)

Results in pCi/kg

RESULT
OVERALL

ERROR

¹7 850528 TO 850528 . BI-214
PB-212
PB-214
TH-232DA

850528 TO 850528. CS-137
CS-134
TH-228DA
RA-224DA
RA226DA
AC-228.
TL-208
BI-212
BI-214
PB-212
PB-214
TH-232DA

3. 76E+02
7. 15E+02
4. 79E+02
7. 15E+02

~ 4. 87E+00
e 2. 14E+01

6. 31E+02
6. 31E+02
5. SOE+02,
7. 72E+02
2. 36E+02

e 4. 65E~02
S. 49E~02
8. 87E+02
5. SOE+02
8. 87E+02

4. 84&01
5. 76E+01
5. 21E+01
5. 76E+01

2. 27E+01
2. 59E~01
7. 38E+01
7. 38E+01
7. 04E+Oi
1. 31E~02
3. 52E+01
1. 90E+02
7. 30E~Oi
8. 61E~Oi
7. 04E+01
8. 61E+01

AVERAGE RESULT (WITHOUT CONTROL) ~ 4. 92E~02 (LOW =
39 POSITIVE RESULTS FOUND IN 48 SAMPLES

9. 41E+00i HIGH ~ 7. 99E+02)

AVERAGE RESULT FOR CONTROL
9 POSITIVE RESULTS FOUND IN

5. 15E+02 <LOW ~ 4. 87E+00 HIGH ~ B. 87E+02)
12 SAMPLES

SUMMARY OF RADIONUCLIDES ——
NUCLIDE

CS-137
CS-137 <CONTROL)

AVERAGE

3. 20E+02
4. 87E+00

LOW HIGH

9. 41Ei00 5. 86E+02
4. 87E+00 4. 87E+00

¹ SAMPLES ¹ POSITIVE

CS-134
CS-134 (CONTROL)

3. 42E+01
2. 14E+01

AC-228
AC-228

TL-208
TL-208

b. SBE+02
< CONTROL ) 7. 72E+02

2. 07E+02
(CONTROL) 2. 36E+02

TH-228D 7. 10E+02
TH-228D ( CONTROL ) 6. 31E+02

RA-224D 7. 10E+02
RA-224D (CONTROL) 6. 31E+02

RA226D* 5. 14E+02
RA226DA (CONTROL) 5. 50E+02

1. 92E+01
2. 14E+01

5. 43E+02
6. 31E+02

5. 43E+02
6. 31E+02

4. 07E~02
5. 50E+02

4. 81E+02
7. 72E+02

1. 56E+02
2. 36E+02

4. 35E+01
2. 14E+Ol

7. 99E+02
6. 31E+02

7. 99E+02
6. 31E+02

5. BBE+02
5. SOE+02

7. 61E+02
'.

72E+02

2. 52E+02
2. 36E+02

4
1.

e Denotes a result less than the detection limit
A-64



TABLE A-9 (cont.)

SUMMARY OF RADIONUCLIDES (CONTINUED)

NUCLIDE

BI-212
BI-212

BI-214
BI-214

PB-212
PB-212

PB-214
PB-214

<CONTROL)

(CONTROL)

(CONTROL)

(CONTROL)

TH-232D
TH-232D (CONTROL)

AVERAGE

3. 77E+02
4. 65E+02

4. SOE+02
5. 49E+02

7. 04E+02
8. 87E+02

5. 14E+02
5. SOE~02

7. 04E~02
8. 87E+02

LOW

2. 08E+02
4. 65E+02

3. 76E+02
5. 49E+02

5. 38E+02
8. 87E+02

4. 07E+02
5. 50E+02

5. 38E+02
8. 87E~02

HIGH

4. 52E+02
4. 65E+02.

5. 42E+02
5. 49E+02

7. 93E+02
8. 87E+02

5. 88E+02
5. 50E+02

7. 93E+02
8. 87E+02

¹ SAMPLES ¹ POSITIVE

Denotes a result less than the detection limit
A-65
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TABLE A-10
GAMMA SPECTROMETRY OF SEDIMENT BOTTOM

Results in pCi/kg

LOCATION

033

COLLECTION
PERIOD

850416 TO 850416 CO-60
CS-137
CS-134

'A-224DA
RA226DA

~ 3. 31E+01
i. 15E+02

+ 6. 40E+01
i. 25E~03
8. 29E+02

i. 79E+01
2. 61E+01
2. 1SE+01
5. 21E+01
6. 07E~01

OVERALL
RESULT ERROR

851010 TO 851010 CD-60
CS-137
CS-134
RA-224DA
RA226DA

~ 9. 12E+00
~ 8. 43E+01

4. 44E+0 1

8. S6E+02
5. 78E+02

i. 82E+01
2. 02E+01
1. 80E+01
6. 76E~Oi
5. 90E+01

850416 TO 850416 CO-. 60
CS-137
CS-134
RA-224DA
RA226DA

851010 TO 851010 CO-60
CS-137
CS-134
RA-224DA
RA226D*

e 7. 36E+01
2. 96E+02

~ 3. 60E+01
9. 67E+02
6. 95E+02

~ 9. 36E+01
i. 89E+03

~ 4. 76E+01
6. 82E+02
5. 74E+02

i. 98E+01
3. 29E+01
i. 86E+01
4. 49E+01
5. 06E~Oi

2. 04E~01
x. 30E+02
1. 69E+01
5. 86E+01
5. 98E+01

AVERAGE RESULT (WITHOUT CONTROL> = 5. 35E+02 (LOW = 3. 60E+Oii HIGH = l. 89E+03)
6 POSITIVE RESULTS FOUND IN 10 SAMPLES

AVERAGE RESULT FOR CONTROL
5 POSITIVE RESULTS FOUND IN

NUCLIDE AVERAGE

CQ-60 8. 36E+01
CO-60 (CONTROL) 2. 11E+01

CS-137
CS-137 (CONTROL)

CS-134
CS-134 ( CONTROL )

RA-224D
RA-224D <CONTROL)

RA226DA
RA226DA (CONTROL)

4. 18E+01
'5. 42E+01

8. 2SE+02
l. 05E+03

6. 35E+02
7. 04E+02

+ Denotes a result less than th

LOW

7. 36E+01
9. 12E+00

2. 96E+02
8. 43E+01

3. 60E+01
4. 44E+01

6. 82E+02
8. 56E+02

S. 74E+02
S. 78E+02

HIGH

9. 36E+01
3. 31E~01

1. 89E+03
1. 15E+02

4. 76E+01
6. 40E+01

9. 67E+02
1. 2SE+03

6. 95E+02
8. 29E+02

0 SAMPLES 0 POSITIVE

e detection limit
A-66

3. 86E~02 <LOW = 9. 12E+00i HIGH = i. 25E+03)
10 SAMPLES

SUMMARY OF RADIONUCLIDES ——
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TABLE A-11

GAMMA SPECTROMETRY OF FISH

LOCATION

¹30

COLLECTION
PERIOD

850424 TO 850424

850916 TO 850916

850920 TO 850920

Results

C0-60
FE-59
ZN-65
NN-54
CO-58
CS-137
CS-134

CO-60
FE-59
ZN-65
NN-54
C0-58
CS-137
CS-134

C0-60
'FE-59
ZN-65
MN-54
C0-58

. CS-137
CS-134

C0-60
FE-59
ZN-65
MN-54
CO-58
CS-137
CS-134

CO-'60
FE-59
ZN-65
NN-54
CO-58
CS-137
CS-134

CG-60
FE-59
ZN-65
NN-54
CG-58
CS-137
CS-134

in pCi/kg

RESULT

«-2. 33E+00
«-1. 83E+01
«-2. 89E+01
«-3. 10E+00
4 4. 39E+00
« 2. SOE+00
« 5. 57E+Qo

«-5. 23E-01
«4. 38E+OO
«-2. 3SE+01
« 6. 37E+00
«-l. 68E+01
«9. 19E+00
« 3. 53E+00

«-1. 65E+01
«-1. 74E+00
« f. 17E+01

4. 54E+00
«-f. 22E+Of
« 1. 55E+01
«-4. 25E+00

«-1. 34E+01
«1. 15E+01
«-2. 49E+01
«2. 32E+00
« 1. f5E+01
«-3. 02E+00

1. 33E+01

«1. 91E+01
«-'l. 99E+01

5. 48E+00
«-5. 53E~QO
«2. 24E+00
« i. 09E+01
«4. 69E+00

«-4. 31E+QQ
«-3. 42E+01
«4. 62E+00
«-2. 54E+00

1. 4SE+00
1. 05E+01

«-i. 21E+00

OVERALL
ERROR

1. 14E+01
2. 61E+01
3. 15E+01
9. 80E+00
9. 91E+00
7. 89E+OO
1. 08E+01

7. 40E+00
2. 26E+01
2. 26E+01
7. 89E+00
1. 18E+01
f. QOE+01
9. 60E+00

1. 24E+01
2. 28E+01
2. 26E+01
8. 78E+00
f. Of&.of
8. 42E+00
1. 09E+01

1. 95E+01
3. 01E+01
3. 24E+01
1. 35E+01
1. 30E+01
1. 56E+01
1. 41E+Of

9. 90E+00
, 2. 90E+01
2. 83E+01
f. 19E+ol
l. 07E+01
9'. 3SE+00
9. 75E+00

i. 49E+01
2. 67E+01
2. 20E+Q1
1. 04E+01
7. 23E+00
i. 14E+01
9. 03E+00

«Denotes a result less than the detection limit
A-67
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TABLE A-11 (cont.)

LOCATEON
COLLECTION

PERIOD

Results in pCi/kg

RESULT
QVERAI L

ERROR

030 850916 TO 850916

850920 TO 850920

850426 TQ 850426

CO-60
FE-59
2N-65
MN-,54
CQ-58
CS-137
CS-134

CQ-60
FE-59
ZN-65
MN-54
CO-58
CS-137
CS-134

CQ-60
FE-59
ZN-65
MN-54
CQ-58
CS-137
CS-134

CO-60
FE-5~
ZN-65
MN-54
GO-58
CS-137
CS-134

GO-60
FE-59
ZN-65
MN-54
CO-58'B-137

CB-134

CO-60
FE-59
2N-65
MN-54
CO-58
C$-137
CB-134

+-5. 26E-01
1. 10E+01

~ i. 10K~01
~ 3. 21E+00
~-b. 35E+00
~ 3. 07E+Oi
~ 8. 67K~00

~ i. 15E+01
+-1. 56K~01
+-7. 23E+00
+ 3. 19E+00
~-9. 06E+00
~ 1. 48E+01
~ 6. 67K+00

6. 98E+00
~1. 66E+01
~ 9. 22E-01
~ 7. 96E+00
~-8. 45E+00
~ 3. 71E+00

7. 62E+00

«-5. 67E+Oo
~-2. 78E+00
~-1. 37K+01
~-9. 54E+00
+ 4. 65E+OO

1. 28E+01
+-5. 93E+00

+-4. 26E+00
~ 9. 81E+00

i. 04E+00
~-9. 29E+00
~-8. 20E-Oi

i. OSE+Oi
a 2. 69K~00

~ 2. 07K+01
2. 01E+01
5. 66K+01

~-2. 27E+01
~ 2. 46K+01

0. OOE+00
~ 3. 32E+01

i. 31E+01
2. 58E+01
2. 60E+01
8. 75K~00
i. 02E+01
i. 12E+01
9. 07E+00

7. OOE+00
2. 27E+01
3. 11E+01
1. 09K+01
1. 17E+01
9. 85E+00
6. 95E+00

9. 49E+00
2. 60K+01
2. 32E+01
4. 82K+00
9. 71K+OO
i. 05E+01
1. 05E+01

i. 04E+01
2. 08E+01
2, 39E+01
9. 97K+00
8. 21E+00
i. 21K+01
1. 03E+01

i. 45&01
2. 04E+01
2.'40E+01
i. 31E+Oi
i. 08E+01
i. 06E+01
8. 96E+00

i. 86E+01
6. 71E+Oi
4. 02E+01
3. 40E+01
2. 56K+01
3. 96Ewoi
2. 94E+01

+ Denotes a result less than the detection limit
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LOCATION
COLLECTION

PERIOD

TABLE A-ll (cput.)

Results in pCilkg

RESULT
OVERALL

ERROR

850917 TO 850917

850919 TO 850919

CQ-60
FE-59
ZN-65
MN-54
CQ-58
CS-137
CS-134

CO-60
FE-59
ZN-65
MN-54
CQ-58
CS-137
CS-134

CO-60
FE-59
ZN-65
MN-54
CO-58
CS-137
CS-134

CO-60
FE-S9
ZN-65
MN-54
CO-58
CS-137
CS-134

CO-60
FE-59
ZN-65
MN-54
CO-58
CS-137
CS-134

9. 72E+00
2. 34E+01

» 7. 54E+00
»-8. 79E+00
» 4. 98E+00
»-4. 72E+00
» 1. 21E+01

9. 27E+00
»-6. 01E+01
» 4. 35E~01
»-9. 25E+00
» -0. OOE+00

i. 74E+01
6. 54E+00

»-6. S3E+00
»-5. 98E+00
»-8. 74F=01
»-6. 46E+00

S. 63E+00
i. 26E~OO
6. 76E+00

i. 23E+01
»-b. 20E+00
»-2. 77E+01

8. 29E+00
»-8. 54E+00
» i. 30E+01
» 1. 24E+01

»-4. 61E+00
» 4 80E~QO
» 2. 90E+01
»-2. 72E+00
»-5. 98E+00

1. 84E+01
» 1. 72E~OO

6. S1E+00
i. 82E+01
2. 61E~Oi
i. 08E+01
9. 62E+00
Z. 23E+01
6. 3QE+00

1. 01E+01
3. 21E+01
1. 83E+Oi
1. 19E+01
7. 26E+00
i. 23E+01
8. 96E+00

1. iSE~Oi
i. 86E+01
2. 58E~01
9. 18E+00
7. 72E+00
i. 04E+01
4. 53E~OO

7. 79E+00
2. 64E+01
3. 11E+01
9. 39E+00
9. 98E+00
9. 10E+00
9. 10E+00

i. 08E+01
2. 29E~01
2. 03E+01
i. 12E+01
i. 10E+01
8. 78E+00
i. 17E~01

AVERAGE RESULT (WITHOUT CONTROL) = -1. 76E-01 (LQW
0 POSITIVE RESULTS FOUND IN 56 SAMPLES

-3. 42E+01> HIGH = 3. 07E+01)

AVERAGE RESULT FQR CONTROL
0 POSITIVE RESULTS FOUND

3. 39& 00 (LOW
IN 63 SAMPLES

-6. 01E+01> HIGH = 5. 66E+01)

Denotes e result less than the d etec tion
A-69
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LOCATION
COLLECTION

PERIOD

TABLE A-11 (cong.)

Results in pCi/kg

RESULT
OVERALL

ERROR

SUMMARY OF R*DIONUCLIDES

NUCLIDE

CQ-60
CG-60 (CONTROL)

AVERAGE

-8. 74E-01
4. 21E+00

LQW

-i. 65E+01
-6. 53E+00

HIGM

i. 91E+01
2. 07E+01

SAMPLES 0 POSITIVE

0
0

FE-S9
FE-59

ZN-65
ZN-6S

MN-54
MN-54

C0-58
C0-58

CS-137
CS-137

(CONTROL)

(CONTROL)

(CONTROL)

(CONTROL)

(CONTROL)

-7. 86E+00
-3. 73E~OO

-6. 47E+00
. 1. 07E~01

i. 06E+00
-S. 83E+00

-3. 10E+00
1. 79E+00

i. 14E+01
8. 04E+00

-3. 42E~01
-6. 01E+01

-2. 89E+01
-2. 77E+01

-5. 53E+00
-2. 27E~01

-1. 6BE+01
-B. 54E+00

-3. 02E+00
-4. 72E+00

i. 15E+01
2. 34E~Oi

i. 17EE.Oi
5. 66E~01

6. 37E+00
B. 29E~OO

1. 15E+01
2. 46E+01

3. 07E+01
i. 84E+01

8
9

0
0

0
0

0
0

0
0

CS-134
CS-134 (CONTROL)

4. 62E+00 '4. 25E+00
B. 57E+00 -5. 93E~OO

1. 33E~01
3. 32E+01

m Denotes a result less than the detection limit
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LOCATION
COLLECTION

PERIOD

850115 TO 850115
850213 TO 850213
850312 TO S50312
850410 TO 850410
850423 TO 850423
850508 TO 85050S
850521 TO 850521
850606 TO 850606
850619 TO S50619
850702 TO 850702
850723 TO 850723
850806 TO S50806
850820 TO S50820
850904 TO 850904
850917 TO 850917
851015 TO 851015
851119 TO 851119
851217 TO 851217

TABLE A-12

IODINE-131 IN RAM MILK

Results in pCi/1

RESVLT

«-f. 45E-01
%-1. 52E-01

1. 78E-01
%-1. 86E-01
% 3. 43E-01
«3. 18E-02
«-1. 64E-02
% 3. 06E-01
«-i. 06E-01
« i. 5SE-01
«-i. 51E-01
«-i. 95E-01
% 2. 27E-02
% 0. OOE+00
«6. 22E-03
% 6. 77E-02
«-3. 97E-02
% 3. 06E-02

OVERALL
ERROR

i. 37E-01
1.48E-01
i. 30E-01
i. 96E-01
1. 64E-Oi
i. 22E-01
1. 38E-01
i. 63E-01
i. 37E-01
i. 21E-01
1. 02E-01
i. 66E-01
i. 01E-01
i. 27E-01
i. 07E-01
7. 50E-02
i. 40E-01
i. 38E-01

850115
850213
S50312
850410
850423
850508
850521
850606
850619
850702
850723
850806
850820
850904
850917
851015
851119
851217

TO 850115
TO 850213
TO 850312
TO 850410
TO 850423
TO 850508
TO BS0521
TO 850606
TO 850619
TO 850702
TO 850723
TO SSOS06
TO BSOS20
TO 850904
TO 850917
TO 851015
TO 851119
TO 851217

«6. 1BE-02
%-1. 84E-01
% i. 98E-01
%-8. 97E-02
%-5. 47E-02
% i. 35E-01
% 5. 20E-01
« 3. 50E-01

6. SOE-02
%-1. 13E-01
« 1. SBE-01
% 2. 29E-02
% 3. 15E-02

1. 04E-01
«6. 94E-02
% 2. 56E-02
% i. 55E-01
%-1. 04E-01

i. 38E-01
1„ 41E-01
i. 30E-01
1. 99E-Oi
i. 32E-01
1. 52E-Of
1. BOE-01
2. 30E-01
1. 40E-Of
2. 59E-01
i. 49E-01
1. 72E-01
1. 07E-01
i. 46E-01
i. 01E-Of
7. 5BE-02
i. 44E-01
i. 52E-01

437 850806
S50820
850904
850917
851015
851f19
851217

850115

TO
TO
TO
TO
TO
TO
TO

TO

850806
850820
850904
850917
8510f5
851119
S51217

850fiS

«-i. 17E-01
«-3. 30E-02
« i. 94E-01
% 2. 94E-02
% 6. 10E-02
«-3. 45E-02
%-1. 74E-01

«-4. 33E-02

i. 53E-01
i. 23E-Of
i. 56E-01
4. 96E-02
6. 90E-02
1. 36E-01
2. 30E-01

.i. 15E-Of

« Denates a v esult less than the detection limit i. OOE+00
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LOCATION
COLLECTION

PER IOD

TABLE A-12 (cont.)

Results in pCi/ 1

RESULT
OVERALL

ERROR

850213 TO
850312 TO
850410 TO
850423 TO
850508 TO
850521 TO
850606 TO
850619 TO
850702 TO
850723 TO
850806 TO
850820 TO
850904 TO
850917 TO
851015 TO
851119 TO
851217 TO

850213
850312
850410
850423
850508
850521
850606
850619
SS0702
850723
850806
850820
850904
850917
851015
851 119
851217

«-2. 11E-01
«7. 33E-02
«-3. 40E-02

6. 46E-02
«1. 16E-Of

5. 98E-01
1. 03E-01

«1. 75E-01
«-1. 65E-01

i. 71E-01
«-f. 55E-02
« f. 19E-01
«1. 32E-01
«2. 83E-02
«3. 23E-02
«-1. 35E-01
«-3. 92E-01

1. 52E-01
1. 2BE-01
1. 82E-01
1. 40E-01
1. 54E-01
2. 18E-Of
1. 76E-01
i. 32E-01
1. 5BE-01
1. 47E-01
1. SOE-01
1. 14E-01
1. 01E-01
1. 07E-01
7. 50E-02
1. 19E-01
2. 51E-Of

850115 TO 850115
850213 TO 8502f3
850312 TO 850312
8504f 0 TO 850410
850423 TO 850423
850508 TO 850508
850521 TO 850521
850606 TO"850606
850619. TO 850619
850702 TO 850702
850723 TO S50723
850806 TO 850806
850820 TO 850820
850904 TO 850904
850917 TO 850917
851015 TO 851015
851119 TO 851119
85121 7 TO 851 21 7

«-1.

«-2.
«4.

1.
f.
B.

«6.
«-5.

3.
'«7
«5.

21E-01
33E-01
26E-01
22E-02
53E-02
04E-01
87E-01
97E-02
40E-01
72E-01
89E-02
87E-01
35E-02
29E-02
11E-01
19E-02
21E-02
01E-02

1. 72E-01
1. 55E-Of
1. 64E-01
2. 43E-01
1. 66E-01
1. 65E-01
1. 95E-01
1. 77E-01
1. 90E-01
1. 36E-01
1. 36E-01
3. 07E-01
9. 44E-02
1. 04E-01
1. 53E-01
7. 72E-02
1. 34E-01
i. 97E-01

AVERAGE RESULT (WITHOUT CONTROL) = 3. 36E-02 (LOW
0 POSITIVE RESULTS FOUND IN 61 SAMPLES

-3. 92E-01 i HIQH ~ S. 98E-01)

AVERAQE RESULT FOR CONTROL
0 POSITIVE RESULTS FOUND

3. 31E-02 (LOW
IN f8 SAMPLES

-5. 11E-01. HIQH = 4. 87E-01)

«Denotes a result less than the detection limit 1. 00E+00
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TABLE A-13

GAMMA SPECTROMETRY OF RAW t'IILK

Results in pCi/1

LOCATION
COLLECTION

PERIOD

850115 TO 850115

850213 TO 850213

850312 TO 850312

850410 TO 850410

850423 TO 850423

LA-140
CS-137
CS-134
B*-140

LA-140
CS-137
CS-134
B*-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
B*-140

RESULT

«-4. 70E+00
« 7. S9E-02
«2. 75E+00

1. 04E+00

«-3. 6SE+00
«-3. 06E+00
«-i. 11E+00
«7. 70E-01

«1. 84E+00
«1. 90E+OO
«-4. 96E-01
«-8. 42E+00

«7. 36E-Oi
«2. 77E+00
«-i. 35E+00
«-5. 99E+00

«6. 45E-01
« 1. 10E+00
«-1. 67E+00
«7. 67E+00

OVERALL
ERROR

6. 96E+00
3. 03E+QO
3. 04E+00
i. 23E+01

6. 16E+00
4. 48E+00
4. 10E+00
1. 46E+01

3. 89E+00
2. 86E+00
3. 08E+00
1. 20E+01

3. 33E+00
2. 87E+00
3. 09E+00
i. 21E+01

4. 34E+00
3. 03E+00
3. 3SE+00
1. 16E+01

850508 TO 850508

850521 TO 850521

L*-140
CS-137
CS-134
Bh-140

LA-140
CS-137
CS-134
B*-140

5.

7.

«-f.
«-2

94E+QO
12E+00
72E-01
79E+00

37E-01
79E+00
44E+00
49E+00

4. 49E+QO
3. 25E+00
3. 26E+00
1. 17E+01

4. 49E+00
3. 26E+00
3. 46E+00
1. 28E+01

850606 TO 850606

850619 TO 850619

850702 TO 8S0702

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137

« 2. 79E+00
«-2. 62E+00
«3. 02E+00
«-9. 92E+00

« 2. 59E+00
«-6. 14E+00
«-7. 43E+00
«1. 68E+01

«-1. 18E+00
«-1. 24E+00

4. 22E+00
3. 41E+00
3. 47E+00
1. 18E+01

5. 90E+00
4. 85E+00
S. 32E+00
1. 88E+01

3. 90E+00
2. 94E+00

«Denotes a result less than the detection limit
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TABLE A-13 (cont.)

Results'n pCi/1

LOCATIQN

035

COLLECTION
PER IQD

850702 TQ 850702

850723 TO 850723

850806 TO 850806

850820 TO 850820

850904 TO 850904

850917 TQ 850917

851015 TO 851015

851119 TO 851119

CS-134
B*-140

LA-140
CS-.137
CS-134
BA-140

LA-140
CS-137
CS-134
HA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
GA-140

LA-140
CS-137
CS-134
BA-140

RESULT

~ i. 67E+00
~ 3. 27E+00

l. 06E~OO
~ 9. 15E-01

l. 69E+00
~ 3. 11E-01

+ i. 26E+00
+ 3'38E+00

9. 01E-01
~ i. 01E+01

+ 4. 77E+00
l. 90E+00

+-3. 33E+00
8. 26E+00

+-3. 49E+00
~ 1. 54E+00
+-1. 49E-01
~ 4. 82E+00

~-i. 82E+00
3. 80E-01

+-4. 01E+OO
~ 2. 31E+01

i. 13E+00
+-2. 05E+00

2. 70E-Ol
~ 1. 24E+01

%-4. 35E+00
5. 54E+00

+-3. 88E+00
~ 2. 24E+00

OVER ALt
ERROR

3. 38E+00
a. 14E+01

4. 10E+00
2. 79E+00
2. 91E+00
i. 27E+01

3. 82E+00
2. 90E+00
3. 10E+00
i. 22E+01

3. 36E+00
2. 86E+00
3. 09E+00
a. 17E+01

4. 33E~OO
2. 63E+00
3. 53E+00
l. 06E~Oi

4. 42E~OO
2. 87E+00
3. 22E+00
i. 13E+01

2. 64E+00
3. 17E+00
2. 82E+00
1. 11E+01

4. 25E+00
2. 62E+00
3.39E+00
a. 24E+01

851217 TQ 851217

850115 TO 850115

LA-140
CS-137
CS-134
B*-140

LA-140
CS-137
CS-134
BA-a40

+-3. 31E+00
2. 96E+00

+-3. 11E+00
i. 40E+01

~-6. 77E+00
4. 01E-01

~-2. 34E+00
+-4. 25E+00

4. 25E+00
2. 83E+00
3. 38E+00
1. 16E+01

6. 41E+00
2. 91E+00
3. 40E+00
i. 25E+01

+ Denotes a result less than the detection limit
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T48LE A-l3 (cont.)

Results in pCi/l

LOC*TION
COLLECTION

PERIOD RESULT
OVERALL

ERROR

850213 TO 850213 LA-140
CS-137
CB-134
B*-140

~-2. 13E+00
~ 4. 27E+00
~-3. 90E+00
~ i. f6E+Of

S. 95E+00
3. 63E+00
4. S1E+00
1. 59E+01

850312 TO 8S0312 -LA-140
CS-137
CS-134
BA-140

~ 1. 74E+00
~ 2. 81E-01
+-f. 14E+00

4. 62E+00

4. 07E+00
2. 86E+00
3. 40E+00
1. 17E+01

850410 TO 850410

850423 TO 850423

850508 TO 850508

850521 TO 850521

850606 TO 850606

850619 TO 850619

850702 TO 850702

LA-140
CS-137
CS-134
BA-140

LA-140
CB-137
CB-134
BA-140

LA-140
CS-137
CS-134
BA-1 40

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CB-134
BA-140

LA-140
CS-137
CS-134
BA-f40

LA-140
CS-137
CS-134
BA-140

~-6. 02E+00
%-4. 81E-Oi

5. 53E+00
~ 5. 78E+00

~ i. 36E+00
~ 6. 42E-01
~ 4. 91E~OO
~ 1. 35E+01

+-6. 15E+00
~ 2. 09E+00
~ i. 96E~OO
+-3. 26E+00

+-f. 02E+00
+-S. 32E-01
~-2. 48E+00
~ 4. 61E+00

~-5. 53E+00
+ 1. 67E+00
+ 6. 31E-Oi

4. 18E-Of

~ 1. 22E+00
+ 4. 56E+00

6. 31E-01
+ 1. 12E+00

+ 1. 20E-01
+ 5. 70E+00

~ ~f. 96E+00
4. 27E+Oi

4. 36E+00
3. 17E+00
3. 07E+00
1. 14E+01

3. 59E+00
2. 84E~OO
2. 96E+00
1. 01E+01

6. 09E+00
4. 27E+00
4. SbE+00
i. 88E+01

3. 44E+00
3. 16E+00
3. 41E+00
1. 12E+01

.4. 56E+00
3. 02E+00
3. 41E+00
i. 12E+01

3. 71E+00
2. 65E+00
3. 20E+00
1. 21E+01

5. 55E+00
4. 45E+00
5. 12E+00
1. 80E+Of

850723 TO 850723 LA-140
CS-137

~ 2. 66E+00
+ 2. 28E-01

4. 40E+00
3. 03E+00

+ Denotes a result less than the detection
A-75

limit



TABLE A-13 (cont.)

Results in pCi/1

LOCATION

036

COLLECTION
PERIOD

850723 TO 850723

850806 TO 850806

CS-134
BA-140.

L*-140
CS-137
CS-134
BA-140

RESULT

«-4. 51E-Oi
1. 32E+Oi

«2. BBE+00
«-1. 62E+00
«2. OBE+00
« i. 56E-Oi

OVERALL
ERROR

3. 14E+00
1. 15E+01

4. 36E+00
3. 46E+00
3. OBE+00
1. 20E+01

850904 TO 850904 LA-140
CS-137
CS-134
BA-140

850820 TO 850820 LA-140
CS-137
CS-134
BA-140

«-2. 42E+0 1

«6. 09E~OO
8. 06E-01

«-1. 57E+01

«-5. 04E+00
1. 1SE+00
1. SOE-Oi

«-7. 43E+00

9. 03E+00
4. 69E+00
5. 16E+00
1. 98E+01

6. 32E+00
3. 04E+00
3. 06E+00
1. 35E+01

850917 TO 850917

851015 TO 851015

851119 TO 851119

851217 TO 851217

850806 TO 850S06

850820 TO 850820

LA-140
CS-137
CS-134
BA-140

L*-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
Bh-f40

LA-140
CS-137
CS-134
BA-140

«-3. 06E-Oi
«3. 41E+00
« 1. 96E+00
«-8. 05E~OO

«2. 89E+00
«-8. 02E-02

i. 10E+00
« 3. 55E+00

«2. 03E-01
«-1. 04E+00
«-7. 15E-01
«5. 96E-Oi

«-1. 60E+00
«1. 32E+00
«2. 05E~OO
«-B. 18E+00

«-8. 18E+00
«-2. 29E+00
«-1. 09E+00

8. 44E+00

«-2. 59E+00
«-2. 41E+00
«-1. 89E+00
«7. 94E+00

3. 86E+00
3. 11E+00
3. 16E+00
1. 15E+01

2. 61E+OG
3. 04E+00
3. 46E~OO
1. OBE+01

4. 17E+00
2. 99E+00
3. 25E~OO
f. 19E+01

3. 91E+00
2. 67E+00
2. 61E+00
1. 18E+01

6. 63E+00
3. 60E+00

,3. 42E+00
1. 31E+Of

6. 34E+00
3. 27E+00
3. 14E+00
1. 26E+01

«Denotes a v'.esult less than the detection
A-76

limit



TABLE A-13 (cont.)

Results in pCi/1

LOCATION

040

COLLECTION
PERIOD

850423 TQ 850423

850508 TO 850508

CS-134
B*-140

LA-140
CS-137
CS-134
BA-140

RESULT

~ 8. 12E~OO
~ 2. 19E~Oi

+-3. 94E+00
i. 94E+00

~ 4. 96E-01
~ 9. ffE~OO

OVERALL
ERROR

4. 40E+00
i. 77E+01

3. 78E+00
2. 82E+00
3. 25E+00
i. 1SE+01

850521 TO 850521

850606 TO 850606

850619 TO 850619

850702 TQ 850702

850723 TO 8S0723

850806 TO 850806

850820 TO 850820

850904 TO 850904

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
B*-1 40

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-f34
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

~ 7. 82E-01
~-2. 41E-01
+-3. 29E~OO
~ 5. 78E+00

~-2. S3E+00
+-3. 49E+00

4. 20E+00
6. 67E+00

X-3. 08E+00
+ 2. 25E+00

2. 86E+00
~ i. 63E+00

+-6. 08E+00
+-2. 16E+00
~ 5. 95E-01
~ f. 59E~Of

«-2. 71E~OO
2. 29E+00
0. OOE+00

+-f. 19E+00

3. 65E+00
6. 42E-01

+-3. 29E~OO
~ 5. 66E+00

~-1. 71E~OO
+ 3. 49E+00
+-f. 57E~OO

9. 08E+00

9. OOE+00
2. 81E-01

~ 4. 29E-01
7. 74E-Of

4. 06E+00
3. 09E+00
3. 69E+00
i. 11E+01

4. 22E+00
3. 33E+00
2. 98E+00
1. 12E+01

4. OOE+00
2. 86E+00
3. 27E+00
1. 12E&of

5. 07E~OO
3. 04E+00
3. 26E+00
1. 15E+01

4. 08E~OO
2. 90E+00
3. 23E+00
1. 15E+01

3. 98E+00
2. 92E+00
3. 69E+00
1. 13E+Of

4. 19E~OO
2. 81E~OO
3. 55E+00
f. 16E~01

5. 05E+00
3. 07E+00
3. 43E+00
i. 30E+01

4 Denotes a v'esult less than the detection
A-77

limit



LOCATION
COLLECTION

PERIOD

'ABLE A-13 (cont.)

Results in pCi/1

RESULT
OVERALL

ERROR

850904 TO S50904 LA-140
CS-137
CS-134
BA-140

+-i. 99E-01
2. 41E-Of

+ 3. 96E+00
6. 24E+00

4. 03E+00
2. 90E+00
3. 2BE+00
1. 21E+01

850917. TO 850917

851015 TO 851015

851119 TO 851119

851217 TO 851217

850115 TO 850115

850213 TO S50213

850312 TO 850312

850410 TO 850410

850423 TO 850423

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-f34
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-1 40

LA-140
CS-137

+ 3. 47E+00
3. 33E~OO

+ S. f1E-01
1. 14E+01

~-2. 94E+00
6. 03E+00

~-3. 43E+00
+ 2. 98E-01

~ 4. 19E+00
+-8. 02E-01
~ 9. 54E-Oi
+-f . 64E~01

6. 63E-01
2. 09E~OO

~ 4. 34E+00
1.'3E~Of

~-5; 68E+00
+-4. 38E~OO
~ 1. 3BE~OO
w 3. 63E+00

~-f. 15E+Oi
5. 60E+00

~-4. 78E~OO
w-4. 43E+01

+ 3. 85E+00
+-4. 92E+00
4-i. 27E~OO

1. 81E+00

~ 5. 82E~OO
~ 7. 65E+00
+-3. SOE+00
~ i. 55E+Oi

~-9. 62Ei00
+-f. 46E-01

5. 49E~OO
2. SOE~OO
3. 34E+00
1. 20E+01

4. 60E+00
3. 03E+00
3. 51E+00
i. 13E+01

5. 16E~OO
3. 33E+00
3. 16E+00
1. 32E+01

5. 13E+00 =

3. OOE+00
3. 06E+00
1. 09E~01

9. 44E+00
4. 60E~OO
4. 26E+00
1. 86E+01

6. 88E+00
3. 92E+00
4. 40E+00
1. 99E~Of

5. 23E+00
4. 56E+00
4. 78E+00
1. 84E+01

5. 21E~OO
4 25E~OO
5. 04E+00
i. 69E~Oi

6. 19E+00
4. 61E+00

Denotes a v'esult less than the detection limit
A-78



LQCATION
COLLECTION

PER IOD

TABLE A-13 (cont.)

Results in pCi/l

RESULT
OVERALL

ERROR

850917 TO 850917 LA-140
CS-137
.CS-134
BA-140

+-7. 07E+00
~ 1. OBE+00

2. 83E+00
~. 8. 63E+00

7. 27E+00
3. 1SE+00
3. 46E+00
f. 27E+01

851015 TQ 851015

851119 TO 851119

L*-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

~-3. 62E+00
1. 94E+00

+-9. 01E-Of
~-4. 20E+00

~-i. 15E+01
~-4. 18E-01
~ 9. 47E-01
+-1. 09E+01

4. 02E+00
2. 99E+00
3. 22E+00
1. 21E 01

7. OHE+00
2. 96E+00
3. 05E+00
1. 30E+01

851217 TO 851217

850115 TO 850115

850213 TO 850213

8503f2 TQ 8503f2

850410 TQ 850410

850423 TO 850423

850508 TO 850508

L*-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-f40
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137

+-7. HOE+00
2. 70E+00

+-2. 16E+00
+ 6. 10E+00

1

~-3. 14E-01
6. 73E+00
2. 18E+00

+-5. 73E+00

+ 3. 04E+00
. ~ .3. 92E+00

5. 42E+00
+ b. 39E-01

+-3. 30E+00
1. 25E-01

+ 3. 32E+00
~-f. 44E+01

+-2. 86E+00
+ 3. 24E+00
+-5. HOE+00
~-4. 78E+00

+ 7. 90E-Of
+-4. 16E-01
+ 3. 96E-01
+ 6. 63E+00

+ 2. 45E+00
+ 3. 99E+00

5. 65E+00
2. 77E+00
3. 16E+00
1. 11E+01

6. 3BE+00
2. 70E+00
3. 23E+00
1. 35E+01

5. 84E+00
4. 2SE+00
4. 57E+00
1. 64E+01

4. BBE+00
3. 27E+00
3. 09E+00
1. 23E+01

4. 48E+00
3. 20E+00
3. 72E+00
i. 24E+01

4. 11E+00
3. 64E+00
3. 3BE+00
1. 16E+01

3. 27E+00
3. 15E+00

4 Denotes a v esult less than the detection limit
A-79



TABLE A-13 (cont.)

Results in pCi/I

LOCATION
COLLECTION

PERIOD

850508 TO 850508

850521 TO 850521

850606 TO 850606

850619 TO 850619

850702 TO 850702

850723 TO 850723

850806 TO 850806

850820 TO 850820

850904 TO 850904

CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134

. BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

RESULT

+ 2. 48E+00
+ 2. 94E+00

2. 35E+00
~-4. 29E+00
+-5. 30E+00
+-5. 92E+00

~-3. 51E-Oi
~-i. 90E+00
~ 5. 76E+00

5. 20E+00

«-4. 51E+00
+-5. 11E+00
~ 5. 95E-01
+ 3. 55E+00

+ 3. 20E+00
~ 1. 90E-01

2. 2.1 E+00
1. 1OE+01

~ 2. 38E-01
i. 90E+00

<-1. 67E+00
~ i. 78E+Oi

+-7. 30E-01
~ 2. 78E+00

i. 45E+Oi
~-1. 26E+01

91E+00
70E+00
78E+00
49E+00

~ 9. 15E-01
+ 1. 25E+00
~ 3. 56E+00
+ 9. 19E+00

OVERALL
ERROR

3. 24E+00'. 18E~01

b. 28E+00
4. 79E+00
S. 09E+00
1. 96E+01

5. 65E+00
4. 81E+00
4. 56E+00
l. 82E+01

4. 41E+00
3. 65E+00
3. 39E+00
1. 21E+01

3.49E+00
2. 90E+00
3. 12E+00
1. 05E+01

5. 89E+00
4. 41E+00
4. 86E+00
1. 78E+Oi

5. 94E+00
4. 45E+00
4. 06E+00
1. 78E+01

4. 60E+00
2. 94E+00
3. 03E+00
1. 20E+01

3. 82E+00
3. 12E+00
2. 97E+00
i. 24E+01

850917 TO 850917 ,L*-140
CS-137
CS-134
BA-140

~-1. 93E+00
~ 2. 54E+00
~ 1. 19E+00
w-4. 33E+00

4. 69E+00
3. 01E+00
3. 42E+00
i. 27E+01

+ Denotes -a result less than the detection
A-80

limit



LOCATION
COLLECTION

PERIOD

TABLE A-13 (cont.)

Results in pCi/1

RESULT
OVERALL

ERROR

851015 TQ 851015 LA-140
CS-137
CS-1,34
HA-140

851119 TQ 851119 LA-140
CS-137
CS-134
BA-140

851217 TO 851217 L*-140
CS-137
CS-134
DA-140

«-8. 83E-01 2. 91 E+00
«-3. 74E-01 3. 09E+00

1. 83E+00 2. 86E+00
«0. OOE<00 f. 15E+01

«-3. 19E+00 4. 64E+00
«-i. 04E~OO 2. 54E+00

1. 83E+00 2. 66E+00
3. 72E+00 9. 80& 00

3. 96E+00 3. 1 2E~00
7. 90E-01 3. 08E+00

«-f. 93E+00 3. 43E~00
« 3. 56E~00 i. 15E+01

AVERAGE RESULT <WITHOUT CONTROL) = 6. 60E-01 <LOW = -4. 43E+Ofi HIGH
1 POSITIVE RESULTS FOUND IN 244 SAMPLES

AVERAGE RESULT FOR CONTROL 7. 54E-01 (LQW ~ -f . 44E~01 i HIGH =
1 POSITIVE RESULTS FOUND IN 72 SAMPLES

SUMMARY QF RADIONUCLIDES

4. 27E~Of )

1. 78E+01)

NUCLIDE AVERAGE

LA-140 -1. 89E~OO
LA-140 ( CONTROL ) -3. 91E-01

CS-137 9. 61E-01
CS-137 <CONTROL) 9. 46E-01

CS-134. -6. 23E-02
CS-134 (CONTROL > i. 80E+00

BA-f40 3. 63E+00
BA-140 (CONTROL> 6. 65E-01

LQW

-2. 42E~01
-5. 9fE+00

-6. 14E+00
-5. 11E~00

-7. 43E~OO
-5. 80E+00

-4. 43E+01- f . 44E+01

HIGH

9. OOE+00
3. 96E+00

7. 65E+00
6. 73E+00

8. f2&00
f. 45E+01

4. 27E+01
1. 78E+01

61
18

61
18

61
18

0
1"

61
. 18

¹ SAMPLES ¹ POSITIVE

« Denotes a result less than the detection limit

A-81



I

l



TABLE A-14

GAMMA SPECTROMETRY OF ROOT CROP

Results in pCi/kg

LOCATION

037

COLLECTION
PERIOD

850612 TO 850612 CS-137
CS-134
I-131

850723 TO 850723 CS-137
CB-134
I-131

RESULT
OVERALL

ERROR

9. 89E+00 8. 18E+00
+-i. 54E+00 l. 1SE+01
<-1. 97E+01 1. 28E+01

r

+-4. 84E+00 i. 57E+01
i. 10E+01 i. 14E+01

+-8. 66E+00 1. 79E+O1

850827 TO 850827 CS-137
CS-134
I-131

850917 TO 850917 CS-137
CS-134
I-131

850612 TO 850612 CS-137
CS-134
I-131

850723 TO 850723 CS-137
CS-134
I-131

+ 5. 84E+00 i. 32E+01
+-1. 27E+00 i. 16E+01
+ 9. 98E+00 i. 96E+01

«-9. 77E~OO 1. 02E+01
3. 03E+00 i. 04E+01
2. 43E+00 i. 40E+01

+-l. 1SE+00 1. 12E+Ol
+-1. SOE+01 i. 42E+Oi

6. OBE+00 8. 93E+00

~-2. BBE+00 8. 14E~OO
~ 4. 71E~OO 6. 97&00
~-7. 94E+00 i. 19E+01

850827 TO 850827 CS-137 +-2. 09E+00 i. 36E+01
CB-134 6. 27E+00 1. 30E+Oi
I-131 l. 23E+01 i. 68E+01

850917 TO 850917 CS-137 + 0. OOE~OO 9. 47E+00
CS-a34 + 6. 81E+00 9. 34E+00
I-131 +-3. 44E+00 i. 42E+01

AVERAGE RESULT (WITHOUT CONTROL.> = -3. 01E-01 (LOW = -i. 97E+Oii HIGH ~ i. 10E+01)
0 POSITIVE RESULTS FOUND IN 12 SAMPLES

AVERAGE RESULT FOR CONTROL 3. 06E-'01 (LOW ~ -i. SOE+Oi> HIGH = 1. 23E+01)
0 POSITIVE REBULCS FOUND IN 12 SAMPLES

SUi IMARY OF RADIONUCLIDES

NUCLIDE

CS-137
CS-137

CS-134
CS-134

AVERAGE LOW HIGH

2. BOE-01 -9. 77E+00 9. 89& 00
(CONTROL) -i. 53E+00 -2. BBE+00 0. OOE+00

2. 81E+00 -i. 54E+00 i. 10E+01
(CONTROL) 6. 97E-01 -i. SOE~Ol 6. 81E+00

4 SANPLEB 0 POSITIVE

+ Denotes a result less than the detection limit

A-82



TABLE A-14 (cont.)

SUMMARY OF RADIONUCLIDES (CONTINUED)

NUCLIDE

I-i31I-i3i (CONTROL)

AVERAQE LON

-3. 99E+00 -i. 97E+Oi
i. 75E&00 -7. 94E+00

HIQH

9. 9SE+00
i. 23E+Oi

¹ SAMPLES ¹ POSITIVE

0
0

Denotes a result less than the detection limit

A-83



TABLE A-15

GAMMA SPECTROMETRY OF FRUIT

Results xn pCxl kg

LOCATION

¹37

COLLECTION
PER IQD

850612 TQ 850612 CS-137
CB-134
I-131

850723 TQ 850723 CS-137
CS-134
I-131

850827 TQ 850827 CS-137
CS-134
I-131

850917 TQ 850917 CS-137
CS-134
I-131

RESULT
OVERALL

ERROR

«-4. 90& 00 i. 22E+01
«-4. 69E+00 i. 48E+01

1. 33E+01 1. 34E+01

«-4. 30E+00 9. 47E~OO
4. 06E+00 9. 53E+00
2. 17E+00 8. 05E+00

«-5. 60E+00 8. 41E+00
«4. 99E+00 8. 80E~OO

i. 06E+01 7. 66E+00

8. 60E+00 7. 11E+00
0. OOE+00 8. 35E+00
1. 04E+00 1. 26E+01

850612 TQ 850612 CS-137
CS-134
I-131

9. 73E+00
0. OOE~OO

«2. 71E+00

1. 21E+01
i. 21E+01
1. 08E+01

850723 TQ 850723 CS-137
CS-134
I-131

«-i. 52E+01 9. 16E+00
5. 92E+00 4. 49E+00
1. 71E~ai 8. 52E~OO

850827 TQ 850827 CS-137
CS-134
I-131

«-7. 41E-01 8. 77E+00
«-4. 41E-01 1. 01E+01
«-i. 04E+01 9. 55E+00

85o917 TQ 85o917 Cs-137 «9. 65E~OO i. 21E~01
CS-134 «7. 70E+00 5. 84E+00
I-131 « 6. 01E+00 i. 02E~01

AVERAGE RESULT (WITHQUT CQNTRQL) = 2. 11E+00 (LQW = -5. 60E~oai HIGH = i. 33E+01)
0 POSITIVE RESULTS FOUND IN 12 S*t'IPLES

AVERAGE RESULT FOR CONTROL 2. 67E~OO (LQW = -1. 52E+Oii HIGH = 1. 71E+01)
0 PQBITIVE RESULTS FOUND IN 12 SAMPLES

SUMMARY QF RADIQNUCLIDES

NUCLIDE

CB-137
CS-137

CS-134
CS-134

AVERAGE

—1. 55E+00
(CQNTRQL) '. 60E-01

LQW

-5. 60E+00-i. 52E~oi

1. 09E+00 -4. 69E+00
(CQNTRQL) 3. 29E+00 -4. 41E-01

HIGH

8. 60E+00
9. 73E+00

4. 99E+00
7. 70E+00

¹ SAMPLES ¹ PQSITIVE

Denotes a result less than the detection limit
A-84



TABLE A-y5 (cpgg )

SUMMARY GF RADIONUCLIDES (CONTINUED)

NUCLIDE

I-i3iI-i3i (CONTROL>

AUERACE

6. 78E+00
3. 86E+00

L04l

i. 04E+00-i. 04E~Oi

HIGH

i. 33E+Oi
i. 7iE+Oi

¹ SAMPLES ¹ POSITIVE

0
0

+ Denotes a v esult less than the detection limit
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TABLE A-16

GAMMA SPECTROMETRY OF VEGETABLE STOCK

Results in pCi/kg

LOCATION

¹37

¹9

COLLECTION
PER IQD

850612 TQ 850612 CS-137
CS-134
I-131

850723 TO 850723 CS-137
CS-134
I-131

850827 TO 850827 CS-137
CS-134
I-131

850917 TO 850917 CS-137
CS-134
I-131

850612 TO 850612 CS-137
CS-134
I-131

RESULT
OVERALL

ERROR

«4. 18E+00 i. 14E+01
5. 55E+00 1. 15E~Oi
1. 42E+01 i. 80E+01

i. 37E+00 i. 08E+01
«-9. 29E+00 1. 49E+01
«-8. 70E+00 i. 9SE+01

«-6. 14E-01 i. 81E+01
0. OOE+00 i. 94E+01

«-i. 01E~Oi 1. 64E+01

«4. 82E+00 8. 29E+00
«-2. 81E+00 i. 03E+01
«-1. 70E+00 1. 54E+01

i. 27E+00 9. 91E+00
1. 31E+01 1. 19E+01

«2. 48E+00 i. 61E+01

850723 TO 850723 CS-137
CS-134
I-131

«3. 81E+00
«-6. 37E+00
«4. 47E+00

7. 92E+00
i. 11E+01
1. 57E+01

850827 TO 850827 CS-137 «-1. 21E+01 i. 06E+01
CS-134 i. 51E+00 7. 41E+00
I-131 3. 17E+00 7. OOE+00

850917 TO 850917 CS-137 « i. 13E+00 i. 14E+01
CS-134 «7. 25E+00 9. 93E~OO
I-131 8. OSE+00 1. 44E+01

AVERAGE RESULT (WITHOUT CONTROL) ~ 2. 04E+00 (LOW = -9. 29E+OOi HIGH = 1. 42E+01)
0 POSITIVE RESULTS FOUND IN 12 SAMPLES

AVERAGE RESULT FQR CONTROL, = i. 72E-02 (LOW ~ -i. 21E+Oii HIGH ~ 8. 05E+00)
0 POSITIVE RESULTS FOUND IN 12 SAMPLES

SUMMARY OF RADIQNUCLIDES

NUCLIDE

CS-137
CS-137

CS-134
CS-134

AVERAGE LQW

2. 91E~OO i. 27E+00
(CONTROL) -i. 94E~OO -i. 21E+01

i. 64E~OO -9. 29E+00
( CONTROL ) 5. 97E-01 -6. 37E+00

HIGH

4. 82E+00
3. 81E+00

i. 31E+01
7. 25E+00

¹ SAMPLES ¹ POSITIVE

« Denotes a result less than the detection limit
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TABLE A-16 (cpqg )

SUMMARY OF RADIONUCLIDES" (CONTINUED)

NUCLIDE

(CONTROL)

AVERAGE LOW

i. 57E~OO -8. 70E+00
i. 40E+00 -1. 01E+01

HIGH

1. 42E+01
8. 05E~OO

¹ SAMPLES ¹ POSITIVE

0
0

w Denotes a result less than the detection limit



Bl. SUPPLY SYSTEM ENVIRONMENTAL TLD EQUALITY CONTROL PROGRAM

The guality Control Program for the environmental TLD preparation,
processing and evaluation is described in Figures B-1 and B-2. gA

dosimeters, which are annealed along with the field dosimeters, stored
in a lead container, exposed to 100 mR of cesium-137 gamma radiation
and*processed among the field dosimeters, serve as indicators that the
annealing, exposure and evaluation of the field dosimeters were

properly performed. If the gA dosimeter results are greater than + 5X

(or 5mR) of the given exposure, an investigation into the source of
the discrepancy is initiated. The number of gA dosimeters used during
each processing is generally 10K of the number of field dosimeters.

Control dosimeters are used for each set of field dosimeters to
monitor the contribution of the exposure received by the field TLDs

while in transit to their field locations. The radiation background

in the storage area is also monitored by a separate set of control
dosimeters.

Because of problems encountered during the calibration and gA expo-

sures for several runs in 1985, additional gA practices were begun.

These practices included the use of a condenser R meter to verify each

given exposure and the use of ope0 audit dosimeters, which are given
known environmental levels of exposure and processed with the field
dosimeters to verify the accuracy of the environmental TLD evalua-
tions. The results of the audit dosimeters processed along with field
dosimeters during the Third and Fourth quarter 1985 processings are
given in Table B-1. The close agreement between the given audit expo-
sures and the reported, results indicates that dosimeter evaluation was

performed without significant problems that might have affected the
reported results.
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An additional, aspect of the guality Control program is participation
in intercomparison studies. Participation in the Eighth International
Intercomparison of Environmental Dosimeters was begun in late,1985 and

the results for that intercomparison are not expected until mid-1986.
The results for the Seventh International Intercomparison of Environ-
mental Dosimeters, were reported in the 1984 REtP Annual Report.l~
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TABLE B-l

ENYIRONMENTAL AUDIT DOSIMETER RESULTS

FOR THIRD AND FOURTH UARTERS 1985

(carter
Dosimeter

Number
Given

Ex osure (mR)
Reported

Ex osure (mR)

593

586

597

580

531

25

25

PO

B1 ank

24

24

48

48

720

721

722

723

724

725

726

727

728

729

25

25

B1ank

25

81ank

50

50

50

100

100

26.1

26.1

0

26.1

0

51.1

51.1

51.1

102.3

102.3
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B2. United States Testing Quality Control, Program

To address the needs of the Supply System, UST-RD has implemented a

Quality Control (QC) system based on statistical concepts, as

described most recently by Currie in NUREG/CR-4007.

The goal of the UST-RD QC program is to demonstrate control of the
analytical systems and the quality of analytical results. The primary
criteria used by UST-RD to assess the effectiveness cf the analytical
systems are the:

Decision Limit (Lc)
Mean Blank Value (MBV)

Detection Limit (Ld)
Total Propagated Uncertainty (TPU)

Contractual Detection Limit (CL)

Allowed Uncertainty (AU)

Radiochemical Yield of QC Samples (BIAS)

Recovery of Constituent of Interest (YIELD)

The criteria above provide a means by which the acceptability of the
analytical results and the QC samples, which accompany the Supply
System samples through the radio-analytical system can be assessed.

The QC "spikes" are prepared in a separate QC laboratory and submitted
to the analytical laboratory for addition to the appropriate matrix
material and subsequent processing along with routine samples. The QC

laboratory also prepares the yield monitors (tracers and stable
carriers) using NBS traceable radioactivity standards, where feasible,
and well established procedures.

QC sample results are control 'charted and compared to the internal QC

limits derived from the Lc, MBV, and TPU concepts. The values for
MBV, Lc and Ld have been measured and are accurately known for analyses
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and matrices which are frequently requested. Comparison of TPU to AU

indicates whether or not the analysis achieved the contractual speci-
fications. When the number of spikes observed outside of the AU limits
are approximately 5%, the analytical systems are considered to be in
control. The quality of the QC.data is a measure of the quality of
the actual sample results. Analyses of replicate spiked samples are
used as a check of the precision of the systems. The measure of the
accuracy of the analytical systems is obtained by comparing the "found"

value of the QC spikes to the "expected" value considering the AU

limit at the activity level of the spikes. The TPU of the actual
sample is compared to the AU limit at the analyzed activity level of
the sample. The result of the comparison indicates whether or rot a

sample needs additional counting, re-work or a complete re-run.

Data review occurs (at a minimum) at two distinct points. The first
is the evaluation by the data handler and the second is a review by

laboratory supervision or technical personnel. At both of these
steps, sample and QC data are compared to established criteria.

When nonconforming data (NCD) is detected, UST-RD reports the occur-
rence to the customer. The NCD is investigated and corrective actions
are suggested by the appropriate laboratory supervisor and director
and reviewed by the QA/QC Departments. The NCD is documented using a

nonconforming data report which describes the reason(s) for the
nonconformance and the corrective actions taken or planned to minimize
reccurrence in the future. Copies of the NCD report are forwarded to
the director, supervisor, the technician involved and the customer.

Traceability of the sample data is ensured by using positive log-in
and laboratory flow procedures. Customer turn-around-time requirements
are addressed by manually scheduling the analyses. Positive control
of the potential for cross contamination of the samples is provided by

analyzing samples, which historically contain higher than environmental
levels of activity, in laboratories that are separate from the low
level laboratories.
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General flow diagrams (Figures B3-86) summarize some of the key ele-
ments in analyzing samples at United States Testing Company. Further
details may be obtained by consulting these documents: equality
Assurance Manual - UST-RO-(A-7-80, Rev. 6; equality Control Manual-
UST-RD-gC-9-80, Rev. 3 and Counting Room Control Manual-
UST-RO-CRC-10-85, Rev. 0.
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gC Parameters For Data Evaluation

Lc = Decision Limit

LD = Detection Limit

CL = Contractual Detection Limit

MBV = Mean Blank Value

AU = Allowed Uncertainty (Contractual)

TPU = Total Propagated Uncertainty (Calculated)

BIAS = Radiochemical Yield of gC Samples

YIELD = Recovery of Constituent of Interest

AL = Allowed Yield Limit Set by
UST'PU

< AU

BLANK <Lc

Bias <1 + AU

Yield > AL

B-9
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WASHINGTON PUBLIC POMER SUPPLY SYSTEM

ANNUAL QC REPORT

1986

Following, is a summary of the Quality Control data pertinent to
Supply System samples for Environmental Radiochemical Analysis (ERA),

for the 1st 2nd, 3rd and 4th quarters of 1985. The various
classifications of QC data in this report are as follows:

~Iaoto e

131 I
131 I
Gross Beta

Gross Beta

H

131 I
Gamma Isotopes

Procedure

I-131

I-131
BD

BD

H-3

I-131 CH

Various

Matrix

Mater (W)

Milk (M)
Mater (W)

Filter (F)

Mater (M)

Charcoal Filter
Var ious

Method of Determination

Beta counting

Beta counting
Beta counting
Beta counting

Liquid Scintillation counting

Gamma Spectroscopy
Gamma Spectroscopy

Procedure I-131 Matrix M and M

The I-131-M blanks have been run with each sample batch since June.
The results show that background levels are in control. Iodine-131
milk spikes have also been run and were generally within the allowed
uncertainty limits. However, during the period of 2/4 - 2/6/85 three
milk spikes were out of TPU limits. Investigation into the problem

indicated inadequate mixing of the spike and milk matrix. Subsequent

spikes were within limits.

There were no I-131 milk blanks run during the period of January 1, ~

1985 and June 20, 1985. The present policy is to require at least one

blank to be analyzed with each batch of I-131 in milk determinations.
The blanks which have been run with the milk samples since June 20,
1985, have shown no unusual activity with all samples well below

contractual warning limits.
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The I-131-W spikes and blanks were not run with each batch of samples
after 9/5/85. The problem apparently resulted from misinterpretation
of the general guideline of running 10 of the samples as gC samples.
Since relatively few water samples are analyzed for I-131, the need

for .gC samples before a given number of samples had accumulated was

not recognized by the technician. Currently a blank is run every time
a sample is analyzed and I-131 spikes are run whenever provided by gC

and are to be requested whenever a sample is to be analyzed for
I-131. Radiochemical recoveries ranged from 89% to 105%, well within
the uncertainty range expected. Spikes are presently analyzed for
iodine-131 at no less than a quarterly frequency. As many as two sets
of spikes will be analyzed each quarter in the future. The I-131 in
water blanks were all below the UST-RD Lc. One water spike (analyzed
February 7, 1985) was outside the TPU limits, well within the 5%

allowed.

Procedure BD Matrix F

The blanks in this category are a mixture of blank filters submitted
by the Supply System and UST-RD in-house gC filters. There were a few

unusually high, blanks observed in December, however the blanks returned
to previous levels in January 1986. Apparently this occurred during a

period of severe air stagnation in the Tri-Cities. The investigation
indicated that there was a general rise in background activities during
this period throughout the counting room and discussions with staff
members indicated that the phenomenon has been observed in past years
during similar climate conditions. Although about 9 (20%) of the
values were above Lc, it is felt that this analysis is in control since
six of them occurred during the inversion. The analysis will be

closely watched in 1986.

Procedure BD,,Matrix W

All blanks were below Lc. The BD-W spikes were also within the AU

limits.
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Procedure H-3 Matrix M

The H-3 blanks are currently entered as cpm and -are not subtra'cted
from a mean background, whereas each spike (sample) is reported as a

net dpm. Programming changes are underway to calculate spikes and

blanks with the same activity units. All but ten of the background

counts are less than the statistical Lc. The ten readings above Lc

(5.2%) are not statistically significant, as one would expect 5% of
the blanks to be greater than Lc..

The spikes determined at 4 dpm (96) indicated that UST is meeting
current contractual limits. Approximately 4% of the determinations
fall outside the AU limits, well within the statistical guidelines.

Procedure I-131, Matrix CH

All blank charcoal filters were well below the UST-RO Lc, indicating
the counting process is in control. Yield and efficiency data

pertinent to this analysis are covered in the gamma spectroscopy
section and methodology.

Gamma S ectrosco
The various gamma isotopes specified in the contract are all contained
in the computerized isotope library. The isotope library includes
information on the energy, branching ratios of various gamma nuclides,
as well as the efficiency values for several different geometries.
Initial calibrations were performed with a wide variety of nuclides
selected to cover the energy range of the nuclides to be monitored.
Check sources are used to monitor key parameters. The parameters

routinely monitored include background, efficiency, resolution, and

peak centroid. The control data are monitored closely to provide
diagnostic information on the counting systems.
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The final decision as to whether the data has been adversely affected
often involves a number of considerations including, allowed
uncertainty, contractual detection limits,, etc.

Tables B-2 and 8-3 contain a summary of the blank and spike quality
control data discussed above.

B-17



TABLE B-2

Procedure

Matrix
I131-M

I131-M

BD-M

H3-M

BD-F

I131-CH

N

9

10

32

192

45

54

Average

Blank (d m)

-0.131 + 0.499

0.126 + 0.743

0,155 + 0.630

26 + 3.3
1.06 + 0.45

0.122 + 2.86

Blanks Greater

Than Lc (¹/'X)

0/0

0/0
0/0

10/5.2

9/20

0/0

SUMMARY OF 1985 BLANK QUALITY CONTROL DATA

Average Chemical

Yield (%)

77.0 + 8.8
75.3 + 10.0

N/A

N/A

N/A

N/A

TABLE B-3

Procedure

Matrix
I131-N

I131-M

BD-N

M3-W

N

11

9

60

150

Radiochemical

Yield (d m)

99.2 + 20.9

85.4 + 18.4

93.8 + 12.1

94.0 + 21.8

Spike Out of
Limits (¹/%)

2/18

3/33

0/0
7/4.7

SUMMARY OF 1985 SPIKE QUALITY CONTROL DATA

Average Chemical

Yield (%)

77.2 + 11.7

70.6 + 11.2

N/A

N/A
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UNITED STATES TESTING COMPANY, INC.

AND

ENVIRONMENTAL PROTECTION AGENCY

INTERLABORATORY COMPARISON OF ANALYTICALRESULTS

FOR THE YEAR 1985

FOR THE WASHINGTON PUBLIC POWER SUPPLY SYSTEM

ANNUAL ENVIRONMENTAL REPORT

UST-RD participates in several Interlaboratory Comparison Programs,

including the Department of Energy's guality Assurance Program (QAP)

and the Environmental Protection Agency's (EPA) Interlaboratory
Comparison Program. The EPA prepares spiked samples and distributes
them to radiochemistry laboratories who wish to participate in the
interlaboratory intercomparison. Presented below are the 1985 results
of the EPA program. In nearly all cases the analytical results are

within one standard deviation of the expected (EPA provided) results.
Those analyses which deviated by more than two standard deviations
from the EPA results are footnoted with brief explanations. These

results indicate that the analytical processes are in control.
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TABLE B-4

EPA INTERLABORATORY COMPARISON OF ANALYTICAL RESULTS

Medium - Mater

Concentrationsa

ISOTOPE MONTH UST '
0

EXPECTED

~ W W W ~

OTHER LABS

Beta

Beta

Beta

Beta

Beta

Beta

GAMMA

Cr-51
CO-60
Zn-65
RU-106
Cs-134
Cs-137

Cr-51
CO-60
Zn-65
RU-106
Cs-134
Cs-137

Cr-51
CO-60
Zn-65
RU-106
Cs-134
Cs-1'37

Jan

May

Jul

Sep

Nov

Jun

Oct

17 + ld

14 + 2d

16+1

10 + ld

9+ ld

12+1

44+ 5
19+1
57+ 2
14+

2f'1+1

24+ 1

46 + 4
15+ 1

55+1
56+ 2
33+1
21+1

19+6
20+ 1

20 + 1

19+3
17+1
19+1

15+ 5

15+ 5

11 + 5

8+5
8+5

13 + 5

48+5
20+5
55+ 5
25+ 5
35+5
25+ 5

44+5
14+ 5
47 + 5
62+ 5
35 + 5
20+ 5

21+5
20+ 5
19 + 5
20+5
20+5
20+ 5

17+ 3

15+ 3

12+3

9+ 3

8+2
14+3

47+ 9
19+ 3
56,+ 6
25+ 7
33 V4
25+ 3

48 + 11
15+ 3
49+6

'8

+ 12
33 + 4
21+3

24 + 11
20+2
20 + 3
23+ 2
19 + 2
20+2
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TABLE B-4 (Cont'd)
EPA INTERLABORATORY COMPARISON OF ANALYTICALRESULTS

Medium - Mater (Cont'd)

Concentrationsa

ISOTOPE

H-3

H-3

H-3

H-3

H-3

I-1 31

I-131

I-1 31

Sr-89
Sr-90

Sr-89'r-90

Sr-89
Sr-90

MONTH

Feb

Apr

Jun

Aug

Oct

Apr

Aug

Dec

Jan

May

Sep

UST

'427

+ 70

3635 + 44

2340 + 53

4607 + 66

1930 + 26

5+3
32+4

40 + 4

7+1
27 + 1

35+1
13 + 1

16+1
5+1

EXPECTED

3796 + 366

3559 + 364

2416 + 351

4480 + 448

1974 + 345

8 + 1

33+6
45+6

3+5
30 + 2

39+5
15 + 2

20+ 5
7 + 2

OTHER LABS

3916 + 372

3534 + 268

2399 + 311

4422 + 341

1984 + 200

7+1
32 + 4

45+6

6+2
28+3
36+ 8„
14+3

19+ 5
7+1
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TABLE B-4 (Cont'd)
EPA INTERLABORATORY COMPARISON OF ANALYTICAL RESULTS

Medium - Milk

Concentrationsa

ISOTOPE

I-131

Sr-89
Sr-90
I-131
Cs-137

Sr-89
Sr-90
I-131
Cs-137

MONTH

Mar

Jun

Oct

UST '

+ 1

8+2
9+1

13+1,
13+ 1

42 + 6
17+ lh
a8+ 5
64+2

W W

EXPECTED

9+ 1.6

11 + 5
11 + 1

11+6
ll +5

48 + 5
26+ 2
42+6
56+ 5

OTHER LABS

8+2
10+2
10+ 2
12+3
12+ 2

48 + 10
25+ 4
41+4
57+ 3

Medium - Food

Concentrationsa

ISOTOPE hIONTH

Sr-89 Jan
Sr-90
I-131
Cs-1 37

Sr-89
Sr-90

I-131
Cs-137

b,c

41+3
38+2 e

38 + 2
33+1

34+2
24+3
51 +2g
36+4

EXPECTED

34+ 5
26+2
35+6
29+5

33 + 5
26+ 2

35+ 6
29+5

OTHER LABS

25+ 10
30+ 9
36+ 5
31 + 4

25+6
27+ 6

37+5
31 + 3

Medium - Air Filters

Concentrationsa

ISOTOPE

Alpha
Beta
Sr-90
Cs-137

Alpha
Beta
Sr-90
Cs-137

MONTH

Mar

Aug

UST '

+ 1

39 + 1

14+ 1

5+1
12+ 1

50+6
17+ 3
7+1

EXPECTED

10+ 5
36 + 5
15+ 2
6+5

13+ 5
44+ 5
18+2
8+5

OTHER LABS

11+2
38 + 6
15+ 2

7 + 2

13+3
48 + 6
18+2
9+2
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Picocuries per liter for water and milk, picocuries per sample for
air, and picocuries per kilogram for food.

b United States Testing Company, Inc., Richland, Washington.

cAverage concentration plus or minus one sigma, based on range of
values encountered.

dOriginal calculations were made using Sr-Y-90 calibrations without
absorber, which gave results of 11 + 1, 9 + I, 6 + 1 and 5 + 1 pCi/L.
Data listed here is calculated with Cs-137 with absorber calibrations.

Reanalysis of this sample for strontium-90 confirmed this result.

fCalculation parameters in the gamma spectra and pulse height analysis
programs were checked for errors and none were found. The analysis
results for Ru-106 in for following samples gave acceptable data.
However, the Ru-106 calibration will be rechecked.

Data was rechecked and no errors were found. Sample aliquots were

counted on several different detectors and results on all detectors
exhibited the high bias.

h
The reason for the low strontium-90 result is under investigation.
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WNP-2 EFFLUENTS AND DOSE ASSESSMENTS SUMMARY

C.l INTRODUCTION

The Off-Site Dose Calculation Manual (ODCM) details the site
specific information and methodologies used to predict concentra-
tions of radioactive materials in the environment and subsequent

radiation doses, based on effluent releases to the environment.
The following is a summary of these assessed doses for 1986.

C.2 LIQUID EFFLUENTS

C.2.1 Liquid Source Terms

The radwaste liquid effluents from WNP-2 were released in a

batch mode only. No continuous release of liquid effluent
occurred during the report period. All liquid effluents
from the radwaste building are recirculated in a vented

hold-up tank at atmospheric pressure prior to sampling and

discharge analysis being performed.

The LADTAP II computer runs were performed to calculate the
doses using the assumptions listed in the ODCM. Table C-1

lists the liquid source terms used in the LADTAP II computer
run.

C.2.2 Doses to Man: Liquid Pathwa s

Doses for the Maximum Individual, Avera e Individual, and

the 50-Mile Po ulation Dose estimates are listed in Tables
C-2, C-3 and C-4, respectively. Technical Specification
limits and the balance at yearend are listed in Table C-2,

verifying compliance with Technical Specifications. The

maximum exposed individual is assumed to be an adult whose



exposure pathways include potable water and fish consumption.

The choice of the maximum exposed individual is based on the

highest fish and water consumption rates shown by that age

group and the fact that most of the dose obtained from the
WNP-2 liquid effluent comes from these two pathways.

The design base doses listed in Table C-4 were calculated
using design base source terms obtained from the GALE-Liquid

computer code.

C.3. GASEOUS EFFLVENTS

C.3.1 Gaseous Source Terms

The gaseous source terms listed in Table C-5 were used in
the annual GASPAR computer code for dose determinations.
Sampling and analyses were performed in accordance with
pertinent plant procedures. The gaseous effluents from
WNP-2 were released in a continuous mode from three (3 )

release points.

a. Main Plant Vent - mixed mode release

b. Turbine Building - ground level release

c. Radwaste Building - ground level release.
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C.3.2 Dose to Man: 'Airborne Pathway

C.3.2.1 Site Boundar and Nearest Resident

WNP-2 gaseous effluents were released on a continuous basis.
An annual GASPAR computer run was performed in order to
calcu) ate the doses at the 1.2 mile site boundary and at
Taylor Flats (4.2 miles SE)*. Annual average atmospheric
dispersion factors (X/Q) and deposition rates (D/Q) were

obtained from the XOQDOQ computer code. Two sets of X/Q and

D/Q values were used: one set for the mixed mode release
and the other for the ground level releases.

The calculations at the 1.2 mile site boundary were used to
verify compliance with Technical Specifications for air dose

limits. The sector showing the highest X/Q value was used

in the calculations, for the maximum, individual.

Table C-6 summarizes the air dose estimates at the site
boundary and the maximum organ dose to a member of the
public located at Taylor Flats. ,he average individual
doses from gaseous effluents are listed in Table C-7. Table
C-8 lists the 50-mile population dose estimates, along with
the preoperational population dose. projections.

C.3.2.2 Ex osure to the Public Within the 1.2 Mile Exclusion Area

There are five (5) special locations within the 1.2 mile
exclusion area for which the access is not completely
controlled by the Supply System. These areas are:

+The nearest residence; milk and garden produce are assumed at this
location.
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e.

Mye burial site - normally controlled by DOE

The DOE railroad through the area
The BPA Ashe Substation
The WNP-2 Visitor Center
MNP-1/4 parking lot and construction site

The MNP-2 Visitor Center was assumed to be the location with
the highest potential for exposure to.a member of the public
due to its close proximity to the plant. Although the

workers at the BPA Ashe Substation have a higher assumed

occupancy (2000 hours/year versus 8 hours/year for the
Visitor Center), they are not considered members of the
public because they are "occupationally associated with the
plant".

The ODCM assumes an eight (8) hour/year, occupancy by a

non-Supply System individual at the Visitor Center. En

calculating the doses from the gaseous effluents, the GASPAR

computer program used X/9 and D/g values at a distance of
0.07 miles from the plant in the analysis. This resulted in
an annual calculated air dose due to noble gases of 1.5E-02

mrad for gamma and 9.5E-03 mrad for beta. The maximum annual
organ .dose was 1.1E-02 mrem to the teen lung, and the annual
thyroid dose was 5.9E-03 mrem.



TABLE C-1

MNP-2 1985 LI(}UID EFFLUENTS - SOURCE TERMS

Nuclides Released

Strontium-89

Strontium-90

Cesium-134

Cesium-137

Iodine-131

Sodium-24

Cobalt-58

Cobalt-60

Iron-59

Zinc-65

Man anese-54

Chromium-51

Co er-64

Niobium-95

Molybdenum-99

Technetium-99m

Barium-lanthanum-140

Cerium-141

Cerium-144

Tritium

Iron-55

Arsenic-76

Unit

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Annual

7.1 E-05

1.8 E-04

7.5 f-05

7.3 E-05

6.9 E-05

1.8 E-05

8.6 E-04

2.9 E-04

1.0 E-04

6.9 E-04

1.3 E-04

1.7 E-03

6.5 E-03

8.9 E-05

6.8 E-05

8.8 E-05

2.4 E-04

1.1 E-04

4.8 E-04

1.5 E+00

5.8 E-04

4.8 E-04
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TABLE. C-1 (Cont',d)

WNP-2 1985 LIQUID EFFLUENTS - SOURCE TERMS

Nuclides Released

Tun sten-187

Antimon »122

Antimon -124

Silver-110m

Zirconium-95

Total for Period (Above)

Unit

Ci

Ci

Ci

Annual

6.4 E-05

1.4 E-05

3.0 E-06

2.0 E-05

3.1 E-05

1.5 E+00
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TABLE C-2

SUMMARY OF DOSES FROM 1985 LIQUID EFFLUENTS

MAXIMUM INDIVIDUALa

Location: Richland
Exposure pathway - fishing, drinking, shoreline and food
ingestion.

~Ae Grou: Adu1t (An indiv(dua) residing in Richland).

~Pathwa

Drinking
Shorel inc
Fishing
Boating
Swimming
Leafy Vegetables
Vegetables
Cow Milk
Meat

Totalb:

Tech. Spec.
Limits: (mrem/yr)

Balance to
Year End:
(mrem)

Annual 1985
Whole Body
~(nrem/ r)

2.7E-06
6.3E-07
3.9E-03
3.7E-09
3.0E-09
4.8E-07
2.9E-06
5.1E-05
1.8E-07

4.0E-03

(3. OE+00 )

2.99E+00

Annual 1985
Maximum
Organ.
~(nrem/ r)

6.0E-06
6.7E-07
7.3E-03
3.7E-09
3.0E-09
1.4E-06
7.0E-06
7.4E-05
5.0E-07

7.4E-03

(1.DE+01)

9.99E+0

aThe Maximum Individual is an adult assumed to reside in Richland,
consume food grown in the Riverview area in Pasco, Washington, and
fish at the WNP-2 slough area.

b WNP-2 Semi-Annual Effluent Report - January 1 to June 30, 1985
WNP-2 Semi-Annual Effluent Report - July 1 to December 31, 1985
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TABLE C-3

AVERAGE INDIVIDUAL DOSES FROM 1985 LIQUID EFFLUENTSa

~Pathwa

Fish
Drinking Mater

Shoreline
Swimming

Boating
Vegetables

Leafy Vegetables

Milk
Meat

Whole Body
(mrem)

9.8E-06

1.4E-06

2.0E-08

3.3E-10

1.9E-10

4.0E-OG

3.2E-05

2.2E-06

G.GE-07

Max. Organ
(mrem)

1.8E-05

3.6E-06

2.5E-08

3.3E-1 0

1.9E-1 0

1. OE-04

9.8E-05

3.1E-06

1.36-06

Totalb. 8.6E-05 2.2E-04

The population doses divided by the 50-mile radius production
population served.

b
~ MNP-2 Semi-Annual Effluent Report - January 1 to June 30, 1985

WNP-2 Semi-Annual Effluent Report - July 1 to December 31, 1985
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TABLE C-4

50-MILE POPULATION DOSES FROM 1985 LIQUID EFFLUENTSa

ANNUAL 1985 DESIGN BASE

IWhole Body Max. Body IMhole Body Max. Bodyl
Pathwa l(man-rem) (man-rem) l(man-rem) (man-rem)l

Drinking Mater
Shoreline
Fishing
Swlmmlng
Boating
Vegetables
Leafy vegetables
Milk
Meat

7. 3E-05
6.8E-06
5.0E-06
1.1E-07
2.6E-OB
6.0E-05
4.8E-05
3.7E-06
8.96-07

1.5E-03
7.9E-06
8.7E-06
1.1E-07
2.6E-08
1.5E-04
1.8E-04
5.6E-06
2.36-06

8.3E-04
1.9E-04
5.4E-04
3.1E-06
7.7E-07
4.3E-04
2.7E-05
2.7E-04
5.7E-05

3.4E-03
2.2E-04
1.0E-03
3.1E-06
7.7E-07
6.2E-04
4.0E-05
4.7E-04
9.6E-05

Total 2.0E-04 1.86E-03 2.4E-03 5.9E-03

aA11 age groups combined.

Based on design base source terms (i.e., GALE Liquid Computer Code).
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TABLE C-5

MNP-2 1985 GASEOUS EFFLUENTS-SOURCE TERMS

I

I Nuclides Released

1. Fission gases

Unit
Reactor Turbine Radwaste I

Buildin Buildin Buildin

Kr ton-85

Kr ton-85m

Kr ton-87

Kr ton-88

Xenon-133

Xenon-135

Xenon-135m

Xenon-138

Xenon-131m

Xenon-133m

Ar on-41

Xenon-137

Total for eriod

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

1.6 E-01

4.7 E+00

2.8 E+00

8.0 E+00

7.2 E+00

5.3 E+00

1.1 E+00

1.4 E+01

1.3 E+00

8.7 E+00

7.2 E-01

0.0 E+00

5.4 E+01

3.1 E+00

8.8 E-01

6.9 E+00

8.7 E+00

9.8 E+00

6.4 E+00

4.9 E+00

3.5 E+Ol

0.0 E+00

2.2 E+01

0.0 E+00

0.0 E+00

9.8 E+01

1.7 E-01

6.7 E-01

1.6 E+00

2.3 E+00

4.3 E+00

5.0 E+00

3.7 E+00

1.1 E+Ol

0.0 E+00

5.9 E+00

0.0 E+00

1.7 E+00

3.6 E+Ol

2. Iodines

Iodine-131

Iodine-133

Ci

Ci

1.3 E-03 6.2 E-04

9.6 E-03 4.4 E-03

1.4 E-04

1.0 E-03

Total for eriod Ci 1.1 E-02 5.0 E-03 1.1 E-03
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3. Particulates

TABLE C»5 (Cont'd)

WNP-2 1985 GASEOUS EFFLUENTS-SOURCE TERMS

Strontium-89

Strontium-90

Cesium-134

Cesium-137
anum-

lanthanum-140

Mol bdenum-99

Cerium-141

Cerium-144 .

Cobalt-58

Cobalt-60

Chromium-51

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

9.0 E-06

6.3 E-06

1.6 E-03

1.4 E-03

5.5 E-03

1.5 E-02

1.5 E-03

6.1 E-03

8.1 E-03

1.9 E-03

1.7 E-02

8.9 E-03
I

9.5 E«04

1.1 E-02 1.0 E-03

2.8 E-03
I

3.1 E-04 I

I

1. 1 E-02 1. 3 E-03 I

2.5 E-03 2.8 E-04

2.7 E-03 6.0 E-04

1.9 E-02 2.1 E-03

2.4 E-05 2.1 E-06

4.4 E-05 4.8 E-06

2.6 E-03 3.1 E"04 I

2.4 E-03 2.8 E-04

Zinc-65 Ci 1.5 E-02 5.8 E-03 6.4 E-04

Zirconium-95

tron-59

Man anese-54

Ci

Ci

2;3 E-03

2.7 E-03

1.9 E-02

5.5 E-03 7.5 E-04

2.5 E-03 3.4 E-04

4.0 E-03 4.3 E-04

Total for eriod 9.7 E-02 8.1 E-02 9.3 E-03

I

I4. Tritium Ci
I

2.0 E-00 5.2 E+00 3.2 E-01

I ota I

I buildin release I Ci I 5.6 E+01 I 1.0 E+02 3.6 E+01



TABLE C-6

SUMMARY OF ORGAN AND AIR DOSES FROM WNP-2 1985 GASEOUS EFFLUENTS

Location: 1.2 miles ESE (site boundary)

Beta air dose: 2.1E-01 mrad/yr (20 mrad/yr)a

Gamma air dose: 3.2E-01 mrad/yr ('l0 mrad/yr)a

Balance as of
Year-End (mrad)

19.7 E+00

9.6 E+00

Location: 4.2 miles SE Taylor Flats

~ne Grou: Infant

Total
Max. Organ
Dose (mrem/ r)

3.3E-02 (1.5E+01)a

Contributions to total maximum organ dose (mrem)b:

Ground: 5.4E-03

Goat Milk: 2.7E-02

Inhalation: 1.1E-03

aNumbers in parentheses represent Technical Specification limits.
Dose to the liver
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TABLE C-7

AVERAGE INDIVIDUALDOSES FROM 1985 GASEOUS EFFLUENTSa

Ex osure Pathwa

P1ume
I

Ground

Inhalation

Vegetables

Cow Milk

Meat

TOTAL

Mho1e Bo+
(mrem)

1.3E-04

1. 6E-04

1.0E-04

3.6E-06

1.1E-09

7.7E-10

3.9E-04

Max. Organ
(mrem)

5.1E-04

1.8E-04

1.5E-03

7.1E-06

1.8E-09

'|.3E-09

2.2E-03

aThe projected population doses divided by the population for the 50-mile
radius in the year 2000.
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TABLE C-8

50-MILE POPULATION DOSES FROM 1985 GASEOUS EFFLUENTa

1985 DATA I I DESIGN BASE DATA

I Exposure
IPathway
I

IPlume
I

IGround
I

IInhalation

Vegetables

ICow Milk

IMeat
I

I TOTAL

I

Whole Body
(man-Rem)

4.2E-02

5.2E-02

3.5E-02

1.2E-03

3.6E-07

2.6E-07

1.3E-01

1. 7E-01

6.2E-02

5.0E-01

2.4E-03

6.0E-07

4.3E-07

7.3E-01

I I 2.4E-01
II
I I 4.3E-02
Il
f I 1.1E-02
II
I I 1.9E-02
II
II 9.2E-03
fl
I I 1. 9E-03
II
I I 3.2E-01
II

Max. Organ II Whole Body
(man-Rem) II (man-Rem)

Max. Organ
(man-Rem)

6.9E-01

5.1E-'02

1. 3E+0

2.7E+0

1.BE+0

6.9E-02

6.6E+0

aA11 age groups combined.

bBased on design base source terms.
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1 0 INTRODUCTION

1

The radiological environmental monitoring program for the Washington
Public Power Supply System (Supply System) Nuclear Plant Number 2 (WNP-2)
was initiated in March 1978. The preoperational program extended from
March 1978 until initial criticality on January 19, 1984. This is thefirst annual operational report, covering the period January 19, 1984
through December 31, 1984. The report summarizies th'e results of
measurements and analyses of data obtained from samples collected during
this period.

The prime contractor for radiological analytical services, NUS Corpora-
tion, Radiological Laboratory, Pittsburgh, Pennesylvania, discontinued
operations effective August 1984. Subsequent analyses 'were contracted to
United States Testing Company, Inc., Richland Division, (UST-RD)
Richland, Washington.

Site and Station Descri tion

1.2

WNP-2 is located on property leased from the United States Department of
Energy (DOE) within the Hanford Reservation in the south-eastern part of
the State of Washington. WNP-2 is located on approximately 202 acres, 12
miles north of the center of Richland, Washington, the nearest incorpo-
rated community. The plant is approximately 3-1/4 miles west of the
Columbia River.,

The Supply System Hanford Site will eventually consist of one 1150
megawatt BWR (WNP-2) and one 1250 megawatt PWR (WNP-1); WNP-1 is
currently scheduled for commercial operation in 1991. WNP-2 began
loading fuel December 25, 1983 and was declared in commercial operation
on December 13, 1984.

Objectives
!

United States Nuclear Regulatory Commission (USNRC) regulations require
that nuclear power plants be designed, constructed, and operated to keeplevels of radioactive material in effluents to unrestricted areas as low
as reasonably achievable (ALARA) (10CFR50.34). To assure that thesecriteria are met, each license authorizing reactor operation includes
technical specifications (10CFR50.36a) governing the release of radioac-
tive effluents. In-plant monitoring is used to assur e that these prede-
termined release limits are not exceeded. However, as a precaution
against unexpected and undefined processes which might allow undue
accumulation of radioactivity in any sector of man's environment, a
program for monitoring the environs in the vicinity of the plant is also
included.

Background levels of radioactivity at any one location are not constant
but vary with time as influenced by external events such as cosmic ray
bombardment, weapons test fallout, and seasonal variations.



These levels can vary spatially within relatively short distances
reflecting variations in geological composition. Because of the spatical
and temporal variations, evaluation of the radiological component of the
plant site was initiated during the preoperational (construction) phase
of the nuclear plant. This preoperational phase program of sampling and
measuring radioactivity in various environmental media permitted a gen-
eral characterization of radiation levels and concentrations in the
vicinity environs prior to plant operation. The preoperational phase of
the program also provided some indication of the degree of natural varia-bility that may be experienced. The operational phase of the program
obtains data which, when evaluated along with the data obtained during
the preoperational phase, provides some indication of the radiological
impact, if any, of plant operation.

2. 0 PROGRAM DESCRIPTION

Seventy-three locations were included in the 1984 monitoring program.
Sixty-nine indicator and two control station locations were within 27
kilometers (17 miles) of WNP-2. Two locations designated for control
stations were greater than 40 kilometers (25 miles) from WNP-2. The
number and location of monitoring stations was based on factors such as
applicable regulations, population distribution, meterological condi-
tions, access to station, security and future program integrity.
The Radiological Environmental Monitoring Program Plan is summarized in
Table 2-1. Table 2-2 categorizes each sample station by location, sample
media, and approximate distance and direction from WNP-2. Figures 2-1
and 2-2 graphically depict the sampling locations detailed in Tables 2-1
and 2-2. Deviations from the required sampling schedules specified in
Table 2-1 periodically occur. The deviations experienced during the
report period for WNP-2 are listed in Table 2-3. This table provides
information relative to the location, date and cause of the problem that
resulted in a deviation from the routine sample collection/analysis plan.
Except as noted, most problems were resolved immediately, resulting in
minimal impacts on the sampling pr'ogram.

In addition to the collection and analysis of sample media as described
in the program plan, an annual milk animal, vegetable garden, and resi-
dence survey was performed. This survey or land use census <<as designed
to identify the nearest milk animal, garden and residence, or other
activity of potential interest in the sampling program. Tables 2-4 and
2-5 summarize the information obtained during the August 1984 land use
census.

Appendix A of this report is a compilation of the quality control pro-
grams of the various contract or service support organizations (Supply
System, NUS Radiological Laboratory, UST-RD) for the 1984 report period.
These programs include documentation of laboratory participation in
interlaboratory comparison programs such as the Environmental Protection
Agency's (EPA) Environmental Radioactivity Laboratory Intercomparisons
Studies (Crosscheck) Program, The International Environmental Dosimeter
Intercomparison Project and/or other equivalent interlaboratory compari-
son program(s).
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TABLE 2-1

RADIOLOGICAL ENVIRONMENTAL "10NITORING PROGRNI PLAN

Sampling and Type and Frequency>
Sam le Location Code Collection Fre uency of Analysis

a. Particulates and 1, 4-9, 21, 23, 40,
radioiodine 48, and 57
(6/12)

2. DIRECT RADIATION

Continuous sampling
Weekly collection

Particulate: Gross
eta , wpe ly; gaoma

isotopic'uarterly
composite (by location)

a. TLD
4

'(34/56)
b. PIC

(0/3)

3. MATFRBORNE

1-9, 10-25, 40-47,
49-51, 53-56, 71-86

1, 21, and 23

quarterly, annual ly Gamma, quarterly data
review

Continuous recording, Gamma, monthly data

monthly tape exchange review

a. Surface/
Drinking Water6
(3/4)

b. Ground Water
(2/3)

c. Sediment from
shoreline
(1/2)

4. INGESTION

26, 27, 28 and 29

31, 32, and 52

33 and 34

Composite aliquots5
monthly

()uarterly

Semiannually

Gamma isotopic3,
Gross Beta; Tritium
quarterly composite

. Gamma isotopic3 and
tritium, quarterly

Gamma isotopic3

a. Milk7
(4/5)

9, 35, 36, 40, and 60 Semimonthly during
grazing season,
monthly at other times

Gamma isotopic
Iodine-131



TABLE 2-1 (Cont'd)

Sample Type

4. INGESTION (Cont')

Sampling and
Sam le Location Code Collection Fre uency

Type and Frequency>
of Analysis

b. Fish8
(2/2)

30 and 38, or 39 Seasonal or
Semiannually

Gamma isotopic3

9
c. Garden Produce 37 and 9

(1/2)
f1onthly during growing Gamma isotopic3
season in the Riverview
area of Pasco and a
control near Grandview

Samp e locations are graphically depicted in Figures 2.0-1 and 2.0-2.

Deviations are permitted if samples are unobtainable due to hazardous conditions, seasonalavailability, malfunction of automatic sampling equipment, or other legitimate reasons. All devia-tions will be documented in the Annual Radiological Environmental Monitoring Report. The underlined
sample location designates a control station.

2Particulate 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 control sample, 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.

4TLD refers to thermoluminescent dosimeter. For purposes of WNP-2 REflP, a TLD is a phosphorcard (32mm x 45mm x 0.5mm) with eight individual read-out areas (four main dosimeter areas and four
back-up dosimeter areas) in each badge case. TLDs used in REHP 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. TLD stations
71-86 are. special interest stations and are not included amongst the 34 routine TLD stations required
hy Plant Technical Specifications, Table 3.12-1. The code for TLD stations 71-76 was changed from
1S-16S to the current designation during the report period.



TABLE 2-1 (Cont'd)

5Composite (integrated grab) samples are collected with equipment which is capable of
collecting an aliquot at time intervals which are short relative to the compositing period.

"Station 26, NNP-2 makeup water intake from the Columbia River is both an upstream surface
water sample and drinking water control sample location. .Station 828, 300 Area sample is both a
downstream surface water sample and drinking water sample. Drinking ivater samples are not routinely
analysed for I-131 from two week composite. Two week composite sample analysis is initiated when
the dose calculated for the consumption of water is greater than 1 mrem per year maximum organ dose
using ODCt'I methodology and parameters.

7Nilk samples will be obtained from farms or individual milk animals which are located in
sectors with high calculated annual average ground-level 0/gs and high dose potential. Routine milk
samples are collected in areas of high dose potential instead of within 5km 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 should be performed.

8There are no commercially important species in the Hanford reach of the Columbia River.
Host recreationally important species in the area are anadromous, primarily salminoids. Four fish
specimen will normally be collected by electroshock technique in the vicinity of the plant dis-
charge (Station 30). If electroshocking produces insufficient fish samples, anadromous species may
he obtained from a catch pond at Ringold Fish Hatchery (Station 39)..

Garden 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 should be collected each
sample period if available. The variety of the produce sample will he dependent on seasonal
availability.

" Soil samples are collected to satisfy the requirements of the Site Certification Agreement
(SCA), l<NP-2.

The fraction in parentheses for each sample type indicates the ratio of Radiological
Environmental Technical Specification (RETS) sample locations to total number of sample locations
currently being monitored in the surveillance program.



TABLE 2-2

REMP SAMPLE LOCATIONS BY SECTOR

SECTOR> LOCATION DISTANCE3
MILES METERS

SAMPLE TYPE2

52

,71

47

57

18

53

0.10
0.30

0.50
0.75

1.10

7.50

161.

483.

805.

1201.

17,70.

~
12068.

GW

TLD

TLD

AP/AI

TLD

TLD

NNE (2) 72

2

54

0. 40

1. 80

6. 50

644.

2896.

10459.

TLD

TLD

TLD

NE (3) 73

19

48

46

0. 50

1.80

4. 30

4.70

805.

2896.

6919.

7562.

TLD

TLD

AP/AI

TLD

ENE (4) 74

21

20

11

45

44

35

33

60

0. 40

1. 50

1.90

3.10

4.20

5. 70

10.50

3.60
5.40

644.

2414.

3057.

4988.

6758.

9171.

16895.

5792.

8689.

TLD

AP/AI/SO/
TLD/P IC

TLD

TLD

TLD

TLD

MI

SE

MI



SECTOR1

TABLE 2-2 (Cont'd)

REMP SAMPLE LOCATIONS BY SECTOR
P

LOCATION DISTANCE3
MILES METERS

SAMPLE TYPE2

E (5) 75

31

32

22

10

26

27

43

30

38

0.40

1.1

1.2
2.10

3.10

3.20

3. 20

5. 70

3.30

26.50

644.

1770.

1931.

3379.

4988.

5149.

5149.

9171.

5311.

42649.

TLD

GW

GW

TLD

TLD

PW

DW

TLD

FI

FI

ESE (6) 76

51

23

8

42

36

5

34

0. 40

2.10

3.00

4.70

5.60

7.20

7.70

3.50

.644.

3379.

4827.

7562.

9010.

11585.

12389.

5632

TLD

TLD

AP/AI/SO/

TLD/PIC

AP/AI/TLD

TLD

MI

AP/AI/TLD

SE

s

SE (7) 77

24

3

41

40

0. 50

1.90

2. 00

5.80
6.40.

805.

3057.

3218.

9332.

10298.

TLD

TLD

TLD

TLD

AP/AI/MI/TLD
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TABLE 2-2 (Cont'd)

REMP SAMPLE LOCATIONS BY SECTOR

LOCATION DISTAHCE3
MILES METERS

SAMPLE TYPE2

SSE (8) 78

25

55

28

4

29

37

0.70
1.60

7.00
7.40

9.30
11.00

16.00

1126.

2574.

11263.

11907.

14964.

1?699.

25744.

TLD

TLD

TLD

PW

A I/AP/TLD
PW

GP

S (9) 79

1

6

0. 70

1.30

7. 70

1126.

2092.

12389.

TLD

AP/AI/SO/
TLD/P IC

AP/A I/TLD

SSW (10) 80

50

56

0. 80

1.20

7. 00

1287.

1931.

11263.

TLD

TLD

TLD

SSW (11) 81

13

0.74

1.40

1126.

2253.
, TLD

TLD

WSW (12) 82

14

95

0. 50

1'. 40

30. 00

805.

2253.

48270.

TLD

TLD

AP/AI/MI/GP/
TLD/SO

(13) 83

15

„
0.50

1. 40

805.

2253.

TLD

=-TLD

-8-



TABLE 2-2 (Cont'd)

REMP SAMPLE LOCATIONS BY SECTOR

SECTOR1 LOCATION DISTANCE3
MILES METERS

SAMPLE TYPE2

WNW (14) 84

16

7

0.50

1.40

2. 70

805.

2253.

4344.

TLD

TLD

AP/AI/SO/TLD

NW (15) 85

49

0. 50

1. 20

805.

1931.

TLD

TLD

NNW (16) 86

17

12

0.40

1. 20

6.10

644.

1931.

9815.

TLD

TLD

TLD

1 The area in the vicinity of the WNP-2 plant is separated into 16 separate'ectors 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).

2 Sample Type Key: TLD - Thermoluminescent Dosimeter
AP - Air Particulate

AI - Air Iodine
SO - Soil

SE - Sediment
FI - Fish

MI-
PW-

GW-
DW-

GP-
PIC-

Milk
Drinking/
Surface
Water
Ground Water
Discharge
Water
Garden Produce
Pressurized
Ion Chamber

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

4 'he Location 89 is for the Sunnyside-Grandview Control Area and is
actually 3 separate stations within a few miles of each other (89-A for
TLD/AI/AP/SO, 89-B for GP, and 89-C for MI) all within 30-35 miles of
WNP-2.



TABLE 2-3

1984 DEYIATIONS IN SAMPLING PROGRAM

Sample
TppB

TLD
(Q8,A)

(Q AA)

Location Date
1

13
15
17
18
19
20
25
49
50
78
79
80
83
85

9/05

Problem
Fire damaged. (On August 12, 1984, a range
fire swept across a large portion of the
Hanford Reservation area impacting the
HNP-2, RFMP (see Figure 2-3). All TLDs at
locations visibly within the burn area were
retrieved on 8/14. Replacement TLDs were
also distributed on 8/14. Additional cross-
check KDs were placed at some non-affected
locations.)

TLD missing after field burning in the
vicinity went out of control and reached
the monitoring location.

Air
7K' AI) 23

All
40

40
23

23

P 3*

2/6-2/13

3/12-3/19

3/19-3/26
3/26-4/2

4/02-4/9
4/23-4/30

4/30-5/7

5/9-5/14

7/16-7/23

8/13-8/20

8/27-9/4

8/27-9/4

Partial sample blown fuse in unit, new unit
installed
Partial sample, pump malfunction, new unit
installed
Samples lost, no record of shipment to NUS
Partial sample, construction work in
vicinity causing intermittent power outage
Same situation as 3/26-4/2
Partial sample, blown fuse in unit, new
unit installed
Partial sample, hlown fuse in unit, new
unit installed
Partial sample, malfunctioning unit, new
unit installed
Partial sample, pump failure, new unit
installed
Partial sample, power outage, new unit
installed
Partial sample, pump failure, new unit
installed
Partial sample, pump failure, new unit
installed

{AP) 9/04-9/10 Multiple filters due to heavy dust loading

*Due to recurring
was requested to

problem at Station 23, Bonneville Power Administration (BPA)
investigate the power surge problem.

-10-



TABLE 2-3

1984 DEVIATIONS IN SAMPLING PROGRAM

Continued

Sample
~Ty e Location Oate Problem

(AP 8 AI) 7 10/01-10/08 Partial sample, pump failure, new unit
installed

(AP)

(AP 8 AI) 48

(AP 8i AI) 21

11/26-12/3 Partial sample, power outage and pump
failure, new unit installed

12/10-12/17 Partial sample, sampler unit malfunction,
new unit installed

10/22-10/29 Multiple "filters due to heavy dust loading

Water**

Milk

26
26

35
9

60

60
60

03/14
08/15

04/03
09/05
10/23

11/14
12/18

No sample, unit malfunction, unit repaired
Partial sample, unit malfunction, unit
repaired

Sample lost during analytical process „

No sample, producer out of town
Partial sample, goat kicked milk bucket
over spilling most of sample.
No sample due to breeding of milkers.
No sample due to breeding of milkers.

Key

Q
= Quarterly

A = Annual
TLD = Thermoluminescent Dosimeter
AP = Air Particulate
AI = Air Iodine

**RETS, Table 3.12-1, footnote f, defines a composite water sample as one in
which the quantity (aliquot) of liquid sampled is proportional to the
quantity of flowing liquid. WNP-2 water samplers are integrated grab
samplers, "collecting aliquots at set time intervals without considerations
for river or stream flow. Further evaluation will be conducted during 1985.

-11-



TABLE 2-4

1984 LAND USE CENSUS WITHIN 5 RADIAL MILES OF WNP-2

fk
It

Dairy Animals

1) Cows

2) Goats*~

Meat Animals

1) Beef

ENE

4.0 (6.45)

'4.7 (7.58)

100

15

2) Sheep

Vegetable Gardens (~MO m2)

ENE

E

ESE
ESE

4.0 (6.45)
4'.8 (7'.74)
4.7 (7.58)
4.8 (7.74)

* Direction for each location is identified according to meterological
sectors (16 different, 22 1/2'ompass sections with due north bisecting
the 1st 22 1/2 sector).

Distances are in miles (kilometers in parenthesis), radial distance from
WNP-2 containment as estimated from map positions for each location.

*** Goat herd (6 animals) located in ENE sector at 5.4 miles (8.7 kilometers).

-12-



TABLE 2-5

DISTANCES FROM MNP-2* TO NEAREST POINTS OF INTEREST WITHIN 10 NILE RADIUS

Resident

Garden

N NHE NE EHE E

7.6 6.0 4.4 4.0 4.3
(12.3) (9.7) (7.1) (6.5) (6.9)

8.0 8.0 5.5 4.0 4.8
(12.9) (12.9) (8.9) (6.5) (7.7)

ESE SE SSE S SSM SM WSW

4.2 4.8 7.5 9.5 7.5
(6.8) (7.7) (12.1) (15.3) (12.1)

4.7 6.0 7.5 9.6 7.5
(7.6) (9.7) (12.1) (15.5) (12.1)-

W NW — NHW

Livestock 9.4 7.9
(15.2) (12.7)

Dairy (Goats) -—

6.0
(9.7)

4.0 4.5
(6.5) (7.3)

(5.4)
(8.7)

6.0 6.0 8.0 '10.0
(9.7) (9.7) (12.9) (16.1)

7.3 . 9;7
(11.8) (15.6)

*Distances are in miles (kilometers in parenthesis), radial distance from MHP-2 containment as estimated from map positions for each
location.

1984 Survey Information:
Door to door within five (5) miles, road survey to nearest point of interest within 5-10 miles.
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3.0

3.1

SAMPLING METHODS AND ANALYTICAL PROCEDURES

To obtain meaningful and useful data from the radiological environmental
monitoring program, sampling methods and procedures are required which
provide samples of media that are representative of potential exposure
pathways within the environs of the surrounding area. Samples must then
be analyzed for the various radioactive components by standard radiochem-
ical methods.

All program samples were collected by personnel from the Supply System's
Support Services Directorate (SSD), Emergency Prepardness and Environ-
mental Programs Department. Sample media requiring radiological
analytical processing were shipped to NUS prior to August 15, 1984.
Between August 15 and December 31, 1984 radioanalytical processing was
conducted by UST-RD. TLDs for evaluation of direct radiation were
evaluated in-house by the Supply System's Support Services Directorate,
Radiological Programs and Standards Department, External Dosimetry
Laboratory.

Direct Radiation
E

Thermoluminescent dosimeters (TLDs) were used to determine direct
(ambient) radiation levels at fifty-six (56) monitoring locations. Two
sets of TLD cards (CaS04.Dy in a teflon matrix) were deployed at each
selected location. One set of dosimeters was exchanged on a quarterly
basis. The second set was exchanged on an annual basis. Care was taken
to minimize possible in-transit exposure to the TLDs during transport
between the field and laboratory.

3.2 'irborne Particulate/Air Iodine

Air particulate and air iodine ( I-131) samples were obtained by use of
portable, low volume constant flow rate sampling units at. each of twelve
(12) locations. Air particulates were collected by drawing air through a
47 millimeter diameter glass fiber filter. Air iodine was collected by
drawing air through a 57 millimeter diameter TEDA impregnated charcoal
cartridge. The particulate air filter and charcoal cartridge were placed
in tandem, particulate filter first, in a,holder that attaches 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.

3.3

The air sampler units were run continuously with the filter and charcoal
cartridge exchanged weekly for analysis. The total sample time for eachfilter and cartridge was recorded from the elapsed time indicator, then
sample volume was calculated and recorded by the assigned personnel.

Water

The water sampling network consists of seven (7) sampling locations, four
(4) for evaluation of surface/drinking water and three (3) for evaluation
of ground water. The surface/drinking water stations were equipped with
sequential sampling units that distribute a small aliquot of water from
the monitored stream to two large collection bottles at prescribed inter-

-1 7-



3.4

vals during the sampling period. Monthly samples were taken from the
composite water volumes at each location. Grab samples were collected
quarterly from each of the ground water monitoring well sites.
Soil

3.5

Terrestrial soil samples were collected from five (5) locations once
during 1984. Each sample was taken from an area of approximately one (1)
square foot to a dep'th of approximately '1 inch. Vegetation and rocks
were removed prior to sending the soil sample to the laboratory for
analysis.

Shoreline Sediment

3,6

Two (2) shoreline sediment samples were collected twice during the report
period. One sediment sampling locaton is approximately 2 miles (3 kilo-
meters) upstream and one location is approximately 1 mile (2 kilometers)
downstream of the liquid effluent discharge point. Samples were scooped
from the shallow surface sediments just below the water's surface in
areas of sediment deposition along the river shoreline.

Fish

Fish samples were collected from two locations, the Columbia River and
the Snake River. Stations 30 and 39 were designators for fish collected
from the Columbia River. Fish caught by electroshock technique from the
Columbia River in the vicinity of the plant discharge were designated byindicator Station ¹30. Salmonoids were collected at the Ringold Fish
Hatchery (¹39) after failure to collect any of this species of game fish
by electroshock technique in the Columbia River. Fish returning to the
hatchery stream pass through the plant discharge area of the Columbia
River. Control fish species were collected from the Snake River (Station
38).

3.7 Mi1 k

Milk samples were collected monthly during the months of January,
February, March, October, November and December, and semi-monthly the
remainder of the report period. Routine sample collections at Stations
9, 35, 36 and 40 were made as indicated above. Sample collection atStation'0 began on September 5, 1984 after completion of the annual land
use census. Station 60, comprised of a very small. goat herd, proved to
be an unreliable indicator source. Milk production at Station 60 ceased
in November 1984.

3.8 Garden Produce

Collection of garden produce was monthly from May through September 1984.
Each month food stuff representing a root crop, fruit and vegetable stock
were collected as seasonally available. Location 9 designates the control
area, an agriculturally productive valley approximately 30-40 miles from
the plant in an area of'inimal downwind deposition. Location 37 desig-
nates an area both in a predominant downwind direction and drawing irriga-
tion water from a source potentially impacted by plant liquid effluent
discharge.
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3.9 Analytical Procedures (UST-RD)

3.9.1 Determination of Gross Beta Activity in Airborne Particulates
M

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.

3.9.2 Gamma Determination of I-131 Adsorbed on Charcoal

3.9.3

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

Measurement of Gamma-Ray Emitters

3. 9.4

The water sample is well mixed, acidified, and evaporated down to a
volume of approximately 100 milliliters. The sample is adjusted to
100 ml, 200 ml, or 500„ml with D. I. water. It is submitted to the
counting room for counting with a germanium detector.

Dried soil/sediment is transferred to a tared marinelli beaker. The
weight of the sample is determined and the sample is submitted to
the counting room and the count is made with a germanium detector.

The edible portion of foodstuff is transferred to a tared container
weighed and counted wittt a germanium detector.

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

The milk sample is measured and transferred into a 500 ml marinelli
beaker For counting with a germanium detector.

The charcoal car trid e is placed into a plastic bottle for counting
with a germanium etector.

Processing Data From Gamma Ray Pulse Height Analyzers

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 detec-
tion limit. Reduction of gamma ray pulse height spectrum is
accomplished using a Nuclear Data Systems ND6700 computer (ND) and
ND software.



The pulse height analysis program for spectra obtained using
germanium detection, analyzes the spectra by locating'the peaks,
determining the centroid values for the peaks, calculating their
corresponding energies in KeV, the area for each peak, and the
associated standard deviation. The areas of the peaks are calcu-
lated by summation of the number of counts in each channel of the
peak without assuming a gaussian peak shape. The area of the peak
is converted to activity units per sample units by applying effi-
ciency factors determined by using NBS traceable standards corrected
for the counting geometry and sample aliquot factor when needed.

3.9.5 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 Cs-137
standard corrected for self-absorption. Samples are evaporated with
HN03 and directly plancheted for counting. Hence, the chemical
yield is taken as 100%.

3. 9. 6 Determination of Iodine-131 in Water by Solvent Extraction method

Iodide ion is separated from interferences by oxidation to I2 with
NaN02 and extraction into CC14 from dilute acid media. The
iodine is then reduced to iodide with Na2S20) slurried onto a.1" planchet for counting. Radiochemical punhy and concentration at
sampling time are determined by decay counting. Chemical yields are
normally about 89%. Iodine-131 is determined with low background
gas flow beta proportional counters having background counts of
< 1.5 cpm. Isotopic purity can be determined by recounting the

sample and checking for the proper decay of the I-131.

3.9.7 Dete'rmination of Tritium in Water Samples

Tritium in water is measured by a direct count of the distilled
. sample using a liquid scintillation spectrometer. After distilla-

tion, a sample of 8 milliliters is pipetted into 12 milliliters of
scintillator solution. The mixture is transferred to the refriger-
ated sample changer of the liquid scintillation counter and is
allowed to remain there for 24 hours before counting. This waiting
period allows for temperature equilibrium to be reached and for the
decay of light 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.
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3.9.8 Determination of SR-89 and SR-90

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 precipi-
tations removes calcium. Radioisotopes of barium, radium, and lead

. are co-precipitated with barium chromate. Iron and final traces of
other fission products are separated by a hydroxide scavenge.
Following a final carbonate precipitation, gravimetric yield and
Strontium-89 and Strontium-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 lamp, 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.

3.9.9 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 NaOC1. After reduction to I by hydroxylamine hydro-
chloride, the iodine is extracted into carbon tetra-chloride. The
I2 is reduced to I-, extracted into water and precipitated as
palladous iodide. Chemical yield is determined gravimetrically,
based upon the amount of iodine carrier added. The I-131 concentra-
tion 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 radioac-tive decay of I-131.

4.0 SUMMARY AND DISCUSSION OF ANALYTICALRESULTS

United States Testing Company, Inc., Richland Division (UST-RD) assumed
responsibility for the Supply System's WNP-2 Radiological Monitoring
Program in August 1984. UST-RD is responsible for providing input for
the radiological, portion of the 1984 Annual Report and has assumed the
responsibility incorporating NUS generated data into this report. NUS
and UST-RD results are discussed below and are tabulated in Appendix B.2
and B.3 respectively. The Supply System conducts an "in-house" programfor the monitoring of direct radiation (TLD). TLD results are shown in
Appendix B.l.

The analyses performed by UST-RD were conducted according to procedures
and specifications in the Quality Assurance Manual (UST-RD-QA-7-80), the
Quality Control Manual (UST-QC-RL-9-80), the Control through Statistics
Manual (UST-RL-10-80), and the Procedure Manual (UST-RD-PM-9-80). The
procedures and specifications followed by NUS for their portion of the
analyses are as required in Section 5.0 of the NUS Environmental Services
Division Quality Assurance Manual, and are detailed in the NUS Radiologi-
cal Laboratory Work Instructions.
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UST-RD Analytical methods have lower LLD's (Lower Limit of Detection)
than the "a Priori " LLD requirements as outlined in Table 2 of the US NRC
Branch Technical Position on Radiological Monitoring (November 1979,
Revision 1).(1) Through contract with the Supply System, UST-RD mea-
sures H-3, Sr-90 and I-131 at LLD's of 500, 2 and 0.5 pCi/L respectively.
UST-RD reports the actual calculated result (including negative values)
with two sigma counting error and total propagated unc'ertainty (TPU).
When the value of the calculated result falls below the two sigma overall
error, an asterisk is printed on the report just left of the result.
Because UST-RD's LLD's are lower than the NRC and contract requirements,
many results will be reported as positive even though they are below
contractually required LLD's.

for NUS data, the use of "LT" in the data tables is the equivalent of the
less than symbol (<) and is consistent with the NUS Radiological Labora-
tory practice of data reporting. The number following the "LT" is a
result of the lower limit of detection (LLD) calculation as defined in
Appendix B.2. NUS analytical methods meet the "a priori" LLD require-
ments addressed in Table 2 of the USNRC Branch Technical Position on
Radiological Monitoring (November 1979, Revision 1).(1)

Data from NUS and UST-RD analysis of individual samples are given in
Tables A-M, Appendix B. 2 and A-M, Appendix B.3, respectively. A summary
of the results appears in Table 4-1 and includes combined NUS and UST-RD
generated data. The. averages in the summary table are based on concen-
trations above the LLD as defined and required in USNRC Branch Technical
Position, Detection Capabilities for Environmental Sample Analysis. In

'able4-1, the fraction (f) of the total number of analyses where activ-
ity was detected follows in parentheses. Also given in parentheses are
the minimum and maximum values above the LLD for data taken during the
report period. The naturally occurring radionuclides which were detected
are included in the data tables, but not in the summary table. A compar-

ativee

summary of preoperational phase data versus 1984 operational data
is presented in Table 4-2. To summarize the data for this table, all
"less than (LT)" results were treated as the actual value of the number
following the LT designator. A mean expressed as a LT value indicates
that a LT value(s) was present in the data population for calculation of
the mean.

4.1 Direct Radiation

Environmental radiation dose rates, primarily due to gamma rays, as
determined by thermoluminescent dosimeters (TLDs) are presented in
summary Tables '4-3 through 4-5. Naturally occurring sources, including
radiations of cosmic origin, natural radioactive substances in the
atmosphere and soil, as well as fallout radioactivity from atmospheric
testing of nuclear weapons, results in a certain amount of the radiation
(background radiation) being recorded at all locations. Statisticallysignificant variations occur between geographical areas within the region
as is indicated by the station to station variability in the TLD summary
tables. Annual averages for quarterly TLD measurements ranged from 0.19
to 0.25 mrem/day (approximately 69 to 91 mrem/yr). This can be compared
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4.2

a

to a mean annual dose due to natural radiation of 70 mrem/yr for the
Hanford area.(4) Dose measurements, in 1984 were, in general, less than
those observed during the previous two years of preoperational data for
all respective locations. Figure 4-1 graphically displays the average
results for all stations per quarter for two years of preoperational
monitoring and report period (1982 through 1984).

Airborne Particul ate/Air Iodine

Gross beta analyses on air particulate samples are presented in Table A
of Appendices B.2 and B.3. The average weekly results are plotted in
Figure 4-2., A total of 592 analyses were performed; 543 from indicator
locations and 49 from the control location. A dust storm occurred during
the week of-October 22nd, causing dust loading problems at stations 1 and
7. The filters at these stations were changed three times during that
week. The range for the indicator and control locations was 0.0029 to
0.164 and 0.0039 to 0.0642 pCi/m3, respectively. The range of results
for all stations from the preoperational period was 0.01 to 0.13
pCi/m3. This can be compared to the normal background range of 0.006
to 0.06 pCi/m3 from the Hanford Environs for all stations for 1983.(2)
The high result of 0.164 pCi/m3 at Station jj7 occur'red during the dust
storm period and was probably the result of higher dust load on the filter
and/or the effect of the smaller sample size (smaller sample sizes raise
the LLD).

4.3

The filters were composited on a quarterly basis and analyzed by gamma
spectrometry. The data from these analyses are presented in Table B of
appendices B.2 and B. 3. The only radionuclide above the LLD was Be-7
which is of cosmic origin. Be-7 was detected in all but four samples.

Iodine-131 measurements were made on the cha'rcoal cartridges from the air
sample collectors. The number of measurements totaled 588, of which 539
were from indicator loations and 49 from the control location. All of
the Iodine-131 results were below the LLD of 0.07 pCi/m3 and are listed
in Table C of Appendices B.2 and B.3.

Mater

Gross beta measurements were made on 42 water samples; 32 from indicator
locations and 10 from the control location. Three of the 42 results were
greater than the LLD, (4 pCi/L), the highest of which was 4.77 pCi/L.
The range of results for all stations from the preoperational period wasl. 9 to 22. 0 pCi/L. This can be compared to the average of 3. 7 + 2. 0
pCi/L from Hanford Surveillance Richland Raw Mater samples from 1983.(2)
The results are located in Table D, Appendices B.2 and B.3.

The tritium results on 32 water samples are shown in Table E of Appen-
dices B.2 and B.3. Three results were greater than 500 pCi/L, (con-
tractual LLD). The maximum result was 679 pCi/L from the control drinking
water sample location. The highest tritium result was 850 pCi/L from a
sample at the discharge location. All tritium results were below Plant
Technical Specification limits and Washington State water quality
standards.
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Gamma spectrometry results were made on 54 water samples; 42 from indica-
tor locations and 10 from the control location. In some cases (becauseof long decay times), it was necessary to calculate the lanthanum-140
result from the barium-140 concentration, assuming that transient equili-
brium existed between the parent and lanthanum-140 in order to achieve
the required LLD. All other radionuclide concentrations were less than
their respective LLD. Table F of Appendices 8.2 and 8.3 contain the
'listings of individual radionuclide concentrations.

Two strontium-89 and 90 analyses in water were performed. One
strontium-89 result was just above the LLD (NUS data, 0.9 pCi/L). The
results are shown in Table G, Appendix 8.3.

4.4 Soil

Soil samples were taken from the five specified locations and analyzed by
gamma spectrometry. Cesium-137 was detected in two samples and the
normal decay products of naturally occurring radionuclides* were found in
all of the samples. The concentrations of cesium-137 and the naturally
occurring radionuclides are consistent with previously reported values
for the Hanford Environs(2) and WNP-2 preoperational data. The concen-
trations of the naturally occurring radionuclides in the indicator samples
were all lower than those found in the samples from the control location.
The soil sample results are tabulated in Table X of Appendix 8.2 and 8.3.

4.5 Sediment

Gamma spectrometry analysis was performed on four sediment samples.
Cesium-137 was detected in both indicator samples, with values of 230 and
457 pCi per kg and cobalt-60 was detected in the October indicator sample
with a result of 129 pCi/kg. The range of cesium-137 results in sediment
samples taken during the preoperational period was from 50 to 560 pCi/kg.
Preoperational cobalt-60 results ranged from 150 to 610 pCi/kg. Distri-
bution of cesium-137 and cobalt-60 contaimination along the Columbia
River in the vicinity of the Hanford Site has been identified as a result
of past operations on the Hanford Reservation.(3) Results from the
sediment samples are shown in Table I, Appendix 8.2 and Table G, Appendix
B. 3.

4.6 Fish

Twenty-five fish samples wer e analyzed by gamma spectrometry. All
radionuclide concentrations, except for potassium-40,* were less than the
LLD's of the respective radionuclides. The values from the analysis of
tHe fish samples are presented in Table J, Appendix 8.2 and Table H,
Appendix 8.3.

4. 7 ail k

During the operational year, 72 milk samples were .collected for
iodine-131 and gamma spectrometry measurements. All of the iodine-131
values were at the LLD or below. The results are listed in Table K,
Appendix 8.2 and Table I, Appendix 8.3.



The concentrations of cesium-134 and 137, and barium and lanthanium-140
were below their respective LLD's. In some cases, because of long decay
time, the lanthanium-140 concentration was calculated from the barium-140
concentration, assuming that transient equilibrium existed between the
parent and the daughter, to achieve the specified LLD.

The gamma spectrometry results are presented in Table L, Appendix 8.2 and
Table J, Appendix 8.3.

4.8 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 consumable portion of the vegetable which
grows above ground. Gamma spectometry was performed on these samples and
the concentration of all radionuclides, except for potassium-40,* were
either below the respective LLD or were not detected. The results for
NUS data are listed in Table H, Appendix 8. 2. UST-RD data For 'root
crops, fruit samples and vegetable stock are shown in Appendix 8.3 (Table
K, Table L and Table M, respectively).

I

*The majority of the naturally occuring radioactivity found on earth is from
natural, terrestrial sources. Virtually everything in the world contains
trace quantities of radioactivity of terrestrial origin. At least twenty-two
naturally occuring single or non-series primordial (i.e., of sufficiently longhalf-life to have survived in detectable quantities since the formation of the
earth) radionuclides are known. Potassium-40 is one of these primordial
radionuclides and quite possibly the most important. Since potassium is
essential to life, potassium-40 is found in all living and formerly living
things. It is present to some degree in essentially all environmental media,
which makes it an excellent point of reference for the analytical process (8).
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TABLE 4-1

ENVIRONMENTAL RADIOLOGICAL HONITORING PROGRAH ANNUAL SUMMARY

Name of Facility Su 1 S stem WNP-2 Docket No. 50-397
Location of Facility Hanford

Hedium or Pathway
Sampled Unit of

Measurement

Type Lower of Limit All Indicator
(Total Number of Oetectiona Locations
of Analyses (LLD) Hean (f)b

Performed) (Range)
an

(Range)
arne

Distance d
Direction

Location with Highest
Annual Hean

Jb

Control
Locations

Mean (f)b
(Range)

Nunber of
Nonroutine
Reported

Measurementsc

Air Particulate Gross Beta:

(592)

Gamma (48)
Cs-134

Cs-137

0.01 pCi/m

0.05 pCi/m LLD

0.06 pCi/m LLD

0.0189(541/543) Station f7
(0.0029-0.164) 2.7 miles WNN

0.0227(51/51) 0.0158(49/49)
(0.00505-0.164) (0.0039-0.0642)

LLD

LLD

Air Iodine I-131(588) 0.07 pCi/m LLD LLD

Mater Gross Beta 4 pCi/1

(42)

Tritium (32) 500 pCi/1

2.17(31/32)
(-0.226-4.77)
290(13/27)
(-516-850)

Station 827

3.20 miles E

Station f27
3.20 miles E

3.14(10/10)
(1.1-4. 77)

743(212)

(635-850)

1.64(9/10)
(LLD-3.01)

442(1/5)
(205-679)

Ganrna (54)
>/n-54

Fe-59

Co-58

Co-60

Zn-65

Zn-69

15 pCi/1

30 pCi/1

15 pCi/1

15 pCi/1

30 pCi/1

15 pCl/I

LLD

LLD

LLD

LLD

LLO

LLD

LLD

LLD

LLD

LLO

LLD

LLD



TABLE 4-1

ENVIRONMENTAL RADIOLOGICAL HONITORING PROGRAM ANNUAL SUMMARY

(Continued)

Name of Facility Su 1 S stem WNP-2 Docket No. 50-397
Location of Facility Hanford

Hedium or Pathway
Sampled Unit of

Measurement

Type Lower of Limit All Indicator
(Total Number'f Oetectiona Locations
of Analyses (LLO) Hean (f)b

Performed) (Range)
arne

Distance 6
Direction

an
(Range)

Location with Highest
Annual Mean

Control
Locations

Mean (f)b
(Range)

Number of
Nonroutine
Reported

Measurementsc

Water (Cont'd) Nb-95

Cs-134

Cs-137

Ba-140

La-140

15 pCi/1

15 pCi/1

18 pCi/1

60 pCi/1
15 pCi/1

LLO

LLD

LLD

LLD

LLD

LLD

LLD

LLO

LLD

LLD

Soil Galnlla (5)
Cs-134

Cs-137

150 pCi/kg
180 pCi/kg

LLD

395(2/5)
(180-610)

Station f23 610(l/1 )

3 miles ESE

LLD

LLn

Sediment Galena (4)
Co-60

Cs-134

Cs-1 37

150 pCi/kg
180 pCi/kg

129(1/2)

LLn

344(2/2)
(230-457)

Only one indicator location LLD

sampled for this medium

LLD

LLD



TABLE 4-1

ENVIRONMENTAL RADIOLOGICAL HONITOR ING PROGRAH ANNUAL SUMMARY

(Continued)

Name of Facility Su 1 S stem NNP-2 Docket No. 50-397
Location of Facility Hanford

Medium or Pathway
Sampled Unit of

Heasurement

Type Lower of Limit All Indicator
(Total Number of Detectiona Locations
of Analyses (LLD) Hean (f)b

Performed) (Range)
arne

Distance A
Direction

ean
(Range)

Location with Highest
Annual Hean

Control
Locations

Hean (f)b
(Range)

Number of
Nonroutine
Reported

Measurementsc

Fish Gamma (25)
Hn-54

Fe-59

Co-58

Co-60

Zn-65

Cs-134

Cs-137

130 pCi/kg
260 pCi/kg
130 pCi/kg
130 pCi/kg
260 pCi/kg
130 pCi/kg
150 pCi/kg

LLD

LLD

LLD

LLD

LLD

LLD

LLD

LLD

LLO

LLD

LLO

LLD

LLD

LLD

Milk

15 pci/1
18 pCi/1

60 pCi/1
15 pCi/1

Cs-137

Ba-140

La-140

I-131(72) 1.0 pCi/1
Gamna

Cs-134

LLD

LLD

LLO

LLD

LLO

LLO

LLO

LLO

LLD

LLD



TABLE 4-1

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY
(Continued)

Name of Facility Su 1 S stem MNP-2 Docket No. 50-397
Location of Facility Hanford eport ng Period Jan.

Medium or Pathway
Sampled Unit of

Measurement

Type Lower of Limit All Indicator
(Total Number of Detectiona Locations
of Analyses (LLD) Hean (f)b

Performed) (Range)
arne

Distance 4
Direction

ean
(Range)

Location with Highest
Annual Mean

Control
Locations

Hean (f)b
(Range)

Number of
Nonroutine
Reported

Measurementsc

Roots Ganja(8)

I-131

Cs-134

Cs-137

60 pCi/kg
60 pCi/kg
80 pCi/kg

LLD

LLD

LLD

Fruit Gaama (7)
I-131

Cs-134

Cs-137

60 pCi/kg
60 pCi/kg
80 pCi/kg

LLD

LLn

LLD

Veg Stock Gamma (ll )

I-l31

Cs-134

Cs-137

60 pCi/kg
60 pCi/kg
80 pCi/kg

LLD

LLn

LLD

aLLD is the lower limit of detection as defined and required in USNRC Branch Technical Position on "An Acceptable Radiological Environ-
mental Honitoring Program", Rev. 1, Nov. 1979, Table of "Detection Capabilities for Environmental Sample Analysis".

(f) is the ratio of positive results above the LLD to the number of samples analyzed for the parameter of interest.

cThere were no nonroutine reported measurements for the report period.



Media/Anal sis

Air (pCi/m3)

TABLE 4-2

DATA SUMMARY

PREOPERATIONAL
ean RangeMIIT~ WlUTl

OPERATIONAL
Mean Range

Gross Beta
Cs-134
Cs-137
I-131

Water (pCi/1)

0. 03
0. 01
0. 01
0. 05

0. 01
0.001 -<
0. 001
0. 01

0.13)
0. 04)
0. 04)
0.11 )

0. 09
0.001
0. 001
0. 02

0.005 - 0.164)
0. 001 — 0. 003)
0.001 - 0.001)
002 -< 04 )

B-140
Gross Beta
Cs-134
Cs-137
Co-58
Co-60
H-3
Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zn-95

50. 5
2.8
3.8
7.8
4.8
4.6

< 433.3
12.1
25. 5
4.2
5.1
8.0

10. 6

4.00
1.00

( 1.00('.00('.00('.11
(< 80.00
(< 2. 00
(< 3. 00
(< 1.00

1. 50
1.38
2. 00

300.00)
12.00)
12. 00)
25. 00)
12. 00)
13. 00)

8OO'.OO)
93.00)

160.00)
16.00)
29.00)
27.00)
63.00)

6.8
2.2
1.6
1.6
5.4
1.8
2.9
3 ~ 7
4.5
1.6
1.7
3.8
3o 1

- 14.2
0. 78
5. 41
3.10
1. 28
1. 08
5.16
8. 86

- 64.80
1.23
2. 00

- 16.3
3. 09

61.1 )
4.8
7.0 )
7.0 )
6.0
8.0 )

850. 0 )
9.0 )

13.0 )
6.0 )
6.0 )

-<13.0 )
12. 0

Sediment (pCi/kg)

Co-60
Cs-134
Cs-137

Soil (pCi/kg)

< 254.6
112, 0

< 287.0

(<150 00 - 610 00)
(< 50.00 -< 180.00)
(< 5o.oo - 56o.oo)

129. 0
<. 72'

343. 5
( 55.3 - < 90.0 )
( 230.0 — 457.0 )

Cs-134
Cs-137

65.3 (< 20.00 - 1880.00)
< 380.3 (< 20.00 -< 150.00)

<110. 0
<21 4. 0

(< 90.0 - <130.0 )
(< 7o.o - 61o'.o )

Milk (pCi/1)

Ba-140
Cs-134
Cs-137
La-140
I-1 31

< 105.5
3.5
3.2

34.0
0.5

(< 14.00
(< 0.90
( 0.02
(< 5. 00
(< 0. 09

-<2000.00)
14.00)

9. 00)
-<1000.00)

1.00)

8. 6 (- 38. 5
2.5 - 6.58
2.7 -'.40
4.7 - 17.0
0.1 (- 0. 01

30.0 )
9.0 )

11.0 )
13.0 )

0.3 )
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TABLE 4-2

DATA SUMMARY

(Continued)

PREOPERATIONAL
Media/Anal~sis ean an e

AlTYtations ears

Fish (pCi/1)

OPERATIONAL
ean an e

Tndicator ta rona

Cs-134
Cs-137
C-58
Co-60
Fe-59
Mn-54

Produce (pCi/1)

67.1
88. 8
87. 7
80. 6

< 135. 2
86. 3

( < 6.00
( < 10.00
( < 9.00
( < 9.00

, ( < 30.00
( < 8.00

- < 130.00)
- < 130. 00)
- < 1 30. 00)
- < 130.'00)
- < 260.00)
.- < 130.00)

< 72.4 - 20.4
< 74.3 - 35.1
< 37.2 1.1
< 72.1 - 18.4
< 85.0 - 34.6
< 68.0 (- 10.3

-< 70.0 )
-< 80.0 )
-< 80.0 )
-< 80.0 )
-<170. 0 -)
-< 80.0 )

Cs-134
Cs-137
I-1 31

49.1
69. 8

<105.6

( < 10. 00 - < 140. 00)
( <10.00 - <140.00)
( < 10.00 -<1000.00)

< 26.9 (- 24.8 -< 30.0 )
a< 24.4 (- 2.21 -< 30.0 )
< 32.4 (- 0.84 -< 30.0 )

TLD* (mR/Day)

quarterly
Annual

0. 24 ( 0.11 - 0. 32)
0.24 ( 0.20 - 0.31 )

0.22 ( 0.16 - 0.27 )
0.22 ( 0.15 - 0.30 )

* 1982-1983 TLD results for preoperational period.
~Refer to Table 4-1 for summary of data for control locations, operational period.

NOTE: For purposes of statistical evaluation of the data, all values were considered to
be positive, thereby ensuring a conservative bias to the mean values.
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TABLE 4-3

(}uarterly TLD Data Summary
Preoperational (1982-1983) Station Means vs. Operational (1984) Station Means

(mrem/day + 1 v )

STATION
Mean

P REOP ERATIONAL
Std. Dev.

OPERATIONAL*
Mean Std. Dev.

1

2

3

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

40

41

42

0.2404

0.2334

0.2248

0.2221

0.2287

0.2227

0.2357

0.2601

0.2171

'0.2302

0.2361

0.2509

0.2372

0.2439

0.2548

0.2444

0.2501

0.2416

0. 2400

0. 2368

0.2273

0.2420

0.2376

0.2431

0.2540

0.2184

0.2587

0.2458

0.0258

0.0221

0.0246

0.0347

0.0226

0.0203

0.0235

0.0194

0.0246

0.0189

0.0180

0.0221

0.0197

0.0291

0.0240

0.0199

0.0243

0.0177

0.0200

0.0196

0.0199

0.0224

0.0169

0.0181„

0.0193

0.0179

0.0220

0.0212

0.2157

0.2134

0.2018

0.1921

0.1990

0.2066

0.2119

0.2334

0.2052

0.2073

0.2152

0.2258

0.2151

0.2135

0.2247

0.2256
'.2130

0.2146

0.2136

0.2090

0.1987

0.2162

0.2111

0.2145

0.2255

0.2125

0.2358

0.2237

0.0115

0.0126

0.0146

0.0160

0.0089

0.0182

0.0138

0.0167

0.0127

0.0120

0.0103

0.0140

0.0161

0.0121

0.0139

0.0145

0.0205

0.0136

0.0141

0.0127

0.0098

0.0118

0.0095

0.0130

0.0146

0.0077

0.0083

0.0139
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TABLE 4-3

quarterly TLD Data Summary
Preoperational (1982-1983) Station Means vs. Operational (1984) Station Means

(Continued)

STATION P REOP ERATIONAL
M Mean

OPERATIONAL*~M.
43

44

45

46

47

49

50

51

55

56

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

Al1

0.2529

0.2326

0.2333

0.2854

0.2177

0.2391

0.2223

0.2283

0.2730

0.2602

0.2256

0.2379

0.2408

0.2495

0.2279

0.2632

0.2247

0.2419

0.2492

0.2474

0.2528

0.2431

0.2433

0.2571

0.2510

0.2443

0.2569

0.2489

0.2401

0.0195

0.0173

0.0192

0.0234

0.0173

0.0151,
0.0082

0.0146

0.01 96

0. 0117

0.0085

0.0102

0.0199

0.0133

0.0144

0.0153

0.0157

0.01 24

0.0118

0.0139

0.0233

0.0127

0.0240

0.0181

0.0138

0.0157

0.0176

0.0136

0.0243

0.2258

0.2117

0.2086

0.2520

0.1940

0.2185

0.2114

0.2098

0.2443

0.2272

0.2083

0.2143

0.2159

0.2204

0.2027

0.2263

0.1956

0.2094

0.2174

0.2086

0.2187

0.2114

0.2126

0.2174

0.2256

0.2050

0.2204

0.2240

0.2149

0.0139

0.0140

0.0129

0.0123

0.0093

0.0149

0.0181

0.0109

0.0133

0.0104

0.0091

0.0126

0.0146

0.0144

0.0117

0.0145

0.0099

0.0130

0.0133

0.0114

0.0136

0.0184

0.0102

0.0087

0.0163

0.0108

0.0201

0.0148

0.0170

*Resul ts obtained
A, Appendix B.l,

from the fire damaged/special TLDs, tabulated
are not included in the statistical summary.

in data Table
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TABLE 4-4

Annual TLD Data Summary by Station
Preoperational (1982-1983) vs. Operational Data

(mrem/day + lv )

STATION
Mean

P REOP ERATIONAL OPERATIONAL
Mean Std. Oev.

1

2

3

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

40

41

42

43

44

0.2521

0.2301

0.2297

0.2397

0.2396

0.2243

0.2341

0.2647

0.2186

0.2312

0.2346

0.2553

0.2376

0.2339

0.2598

0.2486

0.2426

0.2523

0.2346

0.2367

0.2246

0.2368

0.2338

0.2373

0.2547

0.2097

0.2635

0.2351

0.2417

0.2370

0. 0231

0.0067

0.0087

0.0427

0.0186

0.0076

0.0057

0.0088

0.0076

0.0085

0.0088

0.0065

0.0058

0.0075

0.0042

0.0078

0.0094

0.0176

0.0044

0.0115

0.0086

0.0059

0.0067

0.0082

0.0097

0.0050

0.0077

0.0079

0.0111

0.0141

0.2325

0.2226

0.2069

0.1966

0.2025

0.2089

0.2262

0.2326

0.1971

0.2148

0.2146

0.2345

0.2241

0.2201

0.2388

0.2253

0.2320

0.2322

0.2275

0.2229

0.2052

0.2203

0.2199

0.2222

0.2419

0.2099

0.2327

0.2206

0.2232

0.2105

0.0048

0.0151

0.0098

0.0052

0.0096

0.0169

0.0198

0.0120

0.0115

0.0125

0.0111

0.0169
'0.0061

0.0122

0.0086

0.0177

0.0119

0.0145

0.0101

0.0070

0.0110

0.0103 .

0.0230

0.0095

0.0253

0.0075

0.0092

0.0130

0.0090

0.0140



TABLE 4-4

Annual TLD Data Summary by Station
Preoperational (1982-1983) vs. Operational Data

(Continued)

STATION PREOPERATIONAL . OPERATIONAL
tlean Std. Dev.

0.2310

0.2876

0.2204

45

46

47

49

50

51

53

54

55

56

71 0.2412

72 0.2508

73 0.2293

74 0.2438

75 0.2365

76 0.2418

77 0.2463

78 0.2464

79 0.2520

80 0.2337

81 0.2265

82 0.2460
83 0.2496

84 0.2303
85 0.2524

86 0.2401

All 0.2406

0.0099

0.0088

0.0161

0.0121

0.0095

0.0065

0.0056

0.0053

0.0100

0.0110

0.0189

0.0065

0.0253

0.0074

0.0144

0.0108

0.0102

0.0072

0.0075

0.0179

0.2060

0.2717

0.2117

0.2247

0.2263

0.2115

0.2426

0.2333

0.2195

0.2224

0.2314

0.2307

0.2096

0.2371

0.2067

0.2189

0.2241

0.2229

0.2254

0.1902

0.2214

0.2281

0.2449

0.2154

0.2418

0.2434

0.2230

0.0078

0.0085

0.0312

0.0130

0.0141

0.0142

0.0091

0.0133

0.0216

0.0170

0,0216

0.0193

0.0172

0.0146

0.0263

0.0220

0.0102

0.0169

0.0140

0.0381

0.0170

0.0274

0.0268

0.0068

0.0089

0.0181

0.0203

NOTE: Stations 49-56, first monitored fourth quarter 1983.
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TABLE 4-5

1984 quarterly Mean vs. Annual TLD Data
(mrem/day + 1o )

STATION QUARTERLY TLDs* ANNUAL TLDs
Mean Std. Dev.

1

2

3

4

5

6

7

8

9

10

ll
12

13

14

15

16

17

18

19

20

21

22

23

24

25

40

41

42

43

44

45 =

0.2157

0. 2134

0. 201 8

0.1921

0.1990

0.2066

0.2119

0.2334

0.2052

0. 2073

0.2152

0. 2258

0.2151

0.2135

0.2247

0.2256

0.2130

0. 21 46

0. 21 36

0. 2090

0.1987

O. 2162

0. 2111

0. 2145

0. 2255

0. 2125

0.2358

0. 2237

0. 2258

0. 2117

0. 2086

0. 0115

0.01 26

0.0146

0. 0160

0.0089

0.0182

0. 01 38

0. 01 67

0. 01 27

0. 0120

0. 01 03

0.0140

0.0161

0.0121

0.0139

0.0145

0.0205

0.0136

0.0141

0. 01 27

0.0098

0.0118

0.0095

0.0130

0.0146

0.0077

0.0083

0.0139

0.0139

0. 01 40

0.01 29

0. 2325

0.2226

0.2069

0.1966

0.2025

0.2089
0.2262

0.2326

0.1971

0.2148

0.2146

0.2345

0.2241

0.2201

0.2388

0.2253

0.2320

0.2322

0.2275

0.2229

0.2052

0.2203

0.2199

0.2222

0. 241 9

0.2099

0.2327

0.2206

0. 2232

0.2105

0.2060

0.0048

0.0151

0.0098

0.0052

0.0096

0.0169
0.0198

0.0120

0.0115

0.0125

0.0111

0.0169

0.0061

0.0122

0.0086

0.0177

0.0119
'.0145
0.0101

0.0070

0.0110

0.0103

0.0230

0. 0095

0. 0253

0. 0075

0.0092

0.0130

0.0090

0.0140

0.0078
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TABLE 4-5

1984 Quarterly Mean vs. Annual TLD Data
(Continued)

STATION QUARTERLY TLDs* ANNUAL TLDs
Y Wd.

46

47

49

50

51

53

54

55

56

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

Al1

0.2520

0.1940

0.2185

0.2114

0.2098

0.2443

0.2272

0.2083

0.2143

0.2159

0.2204

0.2027

0.2263

0.1956

0.2094

0.2174

0.2086

0.2187

0.2114

0.2126

0.2174

0.2256

0.2050

0.2204

0.2240

0.2149

0.0123

0.0093

0.0149

0.0181

0.0109

0.0133

0.0104

0.0091

0.0126

0.0146

0.0144

0.0117

0.0145

0.0099

0.0130

0.0133

0.0114

0.0136

0.0184

0.0102

0.0087

0.0163

0.0108

0.0201

0.0148

0.0170

0.2717

0.2117

0.2247

0.2263

0.2115

0.2426

0.2333

0.2195

0.2224

0. 2314

0.2307,

0.2096

0.2371

0.2067

0.2189

0.2241

0.2229

0.2254

0.1902

0.2214

0.2281

0.2449

0.2154

0. 2418

0. 2434

0.2230

0.0085

0.0312

0.0130
- 0.0141

0.0142

0.0091

0.0133

0.0216

0.0170

0.0216

0.0193

0.0172

0.0146

0.0263

0.0220

0.0102

0.0169

0.0140

0.0381

0.0170

0.0274

0.0268

0.0068

0.0089

0.0181

0.0203

*Results from the fire damaged/special TLDs, tabulated in Table A, Appendix
B.l, are not included in this statistical summary.
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UARTERLY TLDs
1 982 —1 984

High
Mean
Low

PREOP MEAN

02401 f. OA)243

1 8 3 4 1 8 8 4 1 2 3 4
QUARTER

1982 1983
Graph depicts both indicator and control stations
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GROSS BETA IN AIR
1 984

.09

.07

os
C3

.05

.04

.03

.02

01

* excludes atypical 0.164 pCi/m3 result FIGURE 4-2 High/Low/Average
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5.0 RADIOLOGICAL IMPACT

6.0

WNP-2 plant operations during 1984 resulted in the release, of small quan-
tities of radioactive material to the environment. The radiological
impacts of these releases were assessed according to regulatory require-
ments and reported in the 1984 Semi-Annual Effluent Reports (5-7). A
summary of effluent releases from WNP-2 during 1984 and assoicated dose
estimates is included in Appendix C. The models used to calculate these
dose estimates are conservative estimators (i.e., over-estimate) of the
potential radiological impact.

The quantities of radioactive material released during 1984 operations
were too small to be measured once dispersed into the environment.
Therefore, the radiological impact, if any, due to plant operations as
evaluated by direct measurement of dose rates or radionuclide concentra-
tion in environmental media was within the natural variability of radio-
activity as established during the preoperational phase program.

REFERENCES

U.S. Nuclear Regulatory Commission, "An Acceptable Radiologi'cal Environ-
mental Monitoring Program", Radiological Assessment Branch Technical
Position (Regulatory Guide 4.8) November 1979, Rev. l.
Battelle, Pactific Northwest Laboratory, "Environmental Surveillance at
Hanford for CY1983" PNL-5038, May 1984.

Battelle, Pacific Northwest Laboratory, "Radiological Survey of Exposed
Shorelines and Islands of the Columbia River Between Vernita and the
Snake River Confluence" PNL-3127, April 1980.

n

U.S. EPA "National Radiation Exposure in the United States" ORP/SID 72-1,
1972.

HPPSS, "HNP-2 Offsite Dose Calculation Manual (ODCM)" 1983.

HNP-2 Semi-annual Effluent Report, January 1 to June 30, 1984, August
1984.

WNP-2 Semi-annual Effluent Report, July 1 to December 31, 1984, February
1 985.

Kathren, R.L., Radioactivity in the Environment: Sources, Distribution,
and Surveillance, 1984.
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Section A.l Supply System Enviromental TLD Summary of guality Control Program

The attached figures and tables outline the quality control program conducted
during 1984 by the Radiological Programs and Standards Department of the
Supply System's Support Services Directorate. Examination of the (}C checks
and calibration data for the Teledyne Isotopes Thermoluminscence Dosimetry
System, TLD 9100, indicated that the system was performing normally during the
report period.

The quality control plan for handling of environmental TLDs is contained in
the Radiological Program Instruction Manual. The environmental TLD evaluation
process is depicted in Figure A-la and b. Laboratory controls, trip controls
and gC dosimeters are acquired for each group of field cycle dosimeters. The
number of gC dosimeters is nominally 10'X of the number of field dosimeters.
(}C dosimeters are interspersed among the field and control TLDs during the
evaluation process and, if gC readouts are + 5% or 5 mR of their exposed
values an investigation .to identify the source of the discrepency is initiated.
Table A-1 and A-2 summarizes the preliminary results of the Seventh
International Intercomparison of Environmental Dosimeters (1984) with respect
to all participants and the Supply System results.
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TABLE A-1

Summary of Seventh International Intercomparison
of Environmental Dosimeters Preliminary Report

All Participants

t1ean SD %SD N Estimate Uncertainty

LABORATORY EXPOSURES

Cesium-137

All Dosimeters

Cobalt-60

All Dosimetersa

Filtration
100 mg cm-1
100 mg cm-1

Not Reported

FIELD EXPOSURE

All Dosimetersa

High Z Dosimeters w/o
energy compensation

Low Z and compensated
High Z dosimeters

Undetermined status

73. 0 11.1 15. 2 185 75. 0

77.9 13.8 17.7 184 79.9

77.2 12.9 16.7 144
83. 5 19. 3 23.1 23
75. 7 11.1 14. 7 17

75.1 14. 9 19. 8 75. 8

93.8 18.1 19. 3 14

73. 5 13. 5 18. 4 159

75.1 14. 6 19.4 11

3.8

4.0

6.0

aOne outl incr excluded.
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TABLE A-2

Summary of Seventh International Intercomparison
of Environmental Dosimeters Preliminary Report

Supply System 1984

I. Total Exposure Measured

Field Dosimeter 1

Field Dosimeter 2

Lab (Co-60) Dos. 1

Lab (co-60) Dos. 2

Lab (Cs-137) Dos. 1

Lab (Cs-137) Dos. 2

Control Dosimeter 1

Control Dosimeter 2

II. Estimated Exposures

Participants Result

Field Exposure
Lab (Co-60) Exp
Lab

Exposure (mR)

78. 3
76. 4

82. 5
84. 9

78. 7
79. 7

15.1
17. 3

67. 6
67. 5
63. 0

Error (mR)

6.8
5.3
4.3

Author's Results

Field Exposure
Lab (Co-60) Exp
Lab (Cs-137) Exp

III. Estimated Storage Exposure

IV. Estimated Transit Exposure

Particpant's Results
Author's Results

67. 7
67. 5
63. 0

1.4

8.4
8.3

2.7
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APPENDIX B



SUPPLY SYSTEM
ENVIRONMENTALTLD PREPARATION-USE-EVALUATIONCYCLE (RPI 4.12)

ANNEALTLDs (RPI 4.2)

LOAD BADGES AND DISTRIBUTE

FIELD

FIELD

TRIP CONTROLS

FIELD

Pb SHIELD

LAB CONTROL

Pb SHIELD

QA

ANNEAL

EXPOSE TO
CALIBRATION

DOSE

Pb SHIELD

FIGURE A-1a SI04443A
APRIL 198'
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SUPPLY SYSTEM TLD EVALUATION

READ MAINAREA, RESIDUAL MAINAREA, AND BACK-UP AREA

Pb SHIELD —REVIEW DATA

APPARENT PROBLEM

EVALUATEPROBLEM

TAKE ACTION AS APPROPRIATE
(I.E.) READ BACK-UP

RESIDUALS, ETC.)

PROBLEM

EVALUATE

COMPLETE & ISSUE REPORT

NO APPARENT PROBLEM

ANNEALTLDs

EXPOSE TO CALIBRATIONDOSE

READ MAINAREA

RUN ENVIRONMENTAL
CALCULATIONS& REPORT PROGRAM

REVIEW DATA

NO PROBLEM

COMPLETE & ISSUE REPORT

NO PROBLEM

COMPLETE & ISSUE REPORT

'RADIOLOGICALPROGRAMS INSTRUCTION 4.12

FIGURE A -1b
64Nl44A
APRIL 19M
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SUPPLY SYSTEM TLu EVALUATION

READ MAINAREA, RESIDUAL MAINAREA, AND BACK-UP AREA

Pb SHIELD —REVIEW DATA

APPARENT PROBLEM

EVALUATEPROBLEM

TAKE ACTION AS APPROPRIATE
(I.E., READ BACK-UP

RESIDUALS, ETC.)

t
PROBLEM

EVALUATE

COMPLETE & ISSUE REPORT

NO APPARENT PROBLEM

ANNEALTLDs

EXPOSE TO CALIBRATIONDOSE

READ MAINAREA

RUN ENVIRONMENTAL
CALCULATIONS& REPORT PROGRAM

REVIEW DATA

NO PROBLEM

COMPLETE & ISSUE REPORT

NO PROBLEM

COMPLETE & ISSUE REPORT

'RADIOLOGICALPROGRAMS INSTRUCTION 4.42

FIGURE A -1b
eiaeau
APAL 'l944
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SUPPLY SYSTEM
ENVIRONMENTALTLD PREPARATION-USE-EVALUATIONCYCLE (RPI 4.12)

ANNEALTLDs (RPI 4.2)

LOAD BADGES AND DISTRIBUTE

FIELD

FIELD

TRIP CONTROLS

FIELD

Pb SHIELD

LAB CONTROL

Pb SHIELD

QA

ANNEAL

EXPOSE TO
CALIBRATION

DOSE

Pb SHIELD

FIGURE A-1 a
dlOl40 3A
APRN. 1984
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SUMMARY OF QUALITY COPZROL DATA

THE NUS RADIOIDGICALLABORATORY

1984

NUS Corporation
Environmental Services Division

910 Clopper Road
Gaithersburg, Maryland 20878

February 1985
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NUS RADIOZCGICAL LABORATORY
QUALITYASSURANCE PROGRAM

NUS RADIOZDGICAL LAEORA'?ORY QUALITY ASSURANCE PROGRAM

Introduction
Laboratory Analysis for Quality Assurance

A.
B.

NUS RADIOZOGICAL LABORA'IORY IHZFQKAL QUALITY ASSURANCE PRCGRAM

A.

B.

C.

Gross Alpha Analysis
l. Air Particulate

a. duplicate analysis
2. Water

a. duplicate analysis
b. blinds and references

3. Sediment
a. duplicate analysis

Gross Beta Analysisl. Air Particulate
a. duplicate analysis
b. blinds and references

2. Water
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SECTION I
NUS RADIOLOGICAL LABORATORY QUALITYASSURANCE PROGRAYi

A. Introduction

This document contains a sunmary of quality control data collected in 1984 by
the Radiological Laboratory of NUS Corporation. This laboratory ceased

operation in 1984 and this represents the final report of such QA data.
Examination of final performance checks and calibration data for the various
counting systems indicated that systems were per forming normally up to
closure and there were no deleterious effects on the quality of sample

analyses by closure activities. Compilation of sane types of QC data ceased

prior to final shutdown. Not all statistical analyses of such data,
therefore, carry through to the same dates.

The quality assurance program of the NUS Radiological Laboratory is briefly
described belch.

Information on each incaning sample is entered in a permanent log book. A

sample number is assigned to each sample at the time of receipt. This sample

number uniquely identifies each sample.

Laboratory counting instrunents are calibrated, using radionuclide standards
obtained from the National Bureau of Standards, the EPA, and reliable
caanercial suppliers, such as Amersham-Searle. Calibration of counting
instnments is maintained by regular counting of radioactive reference
sources. Background counting rates are measured regularly on all counting
instruments. Additional performance checks for the ganma-ray scintillation

II

spectrometer include regular checks and adjustment, when necessary, of energy

calibration.

Blank samples are processed, with each group of samples analyzed for specific
radionuclides, using radiochemical separation procedures, as a check for
possible cross-contamination. Blind, spiked (known quantities of
radioactivity added), and replicate samples are processed to determine

analytical precision and accuracy.



B . L~aborato A~nal sis for ~Qualit Assurance

The quality assurance procedures employed in the conduct of radiological
monitoring programs by the Environmental Services Division Radiological
Laboratory are as required in Section 5.0 of the KJS Environmental Services
Division Quality Assurance Manual and detailed in the MJS Radiological
Laboratory Work Instructions. These procedures include the requirement for
(1) laboratory analysis of samples distributed by appropriate government or
other standards-maintaining agencies in a laboratory interccmparison program,
(2) analysis in duplicate of a fraction of the clients'nvironmental
samples.

The NUS Radiological Laboratory also participates in the U.S. Environmental
Protection Agency Radioactivity Intercarparison Studies (Cross-check)
Program. These results willbe included within this report as available.



SECPION II
A-1

~ GROSS ALPHA ON AIR PARTICULATE FILTER

NUS Radiological La2nratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS ID
Analysis

Date
. Result. 1 Result 2

+ 2s (E-03 pCi/m ) + 2s (E-03 pCi/m )

032060/61

034040/41

035200/01

030920/21

034120/21

01/12/84

02/15/84
03/13/84

03/15/84
03/15/84

3.9 + 2.0
1.5 + 1.2
2.7 + 1.3

2.1 + 1.8
'7.0 + 2.2

3.1 + 2.0

LT 1.3
1.7 + 1.3

LT 2

4.2 + 1.8

LT = Less Than
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GROSS ALPHA IN NITER
(Page 1 of 3)

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS ID¹
Analysis

Date

'

Result ¹1
+ 2s (pCi/1)

Result ¹2
+ 2s (pci/1)

027560/61

030180/81

029800/Ol

029460/61

031120/21

031680/81

031140/41

031160/61

031880/81

027540/41
030960/61

031060/61

032220/21

031260/61

032380/81

032360/61

031040/41

032180/81

029260/61

031180/81

031080/81

09/01/83
11/23/83
ll/28/83
12/06/83

12/30/83
1'2/30/84

01/01/84
01/03/84
01/03/84

01/06/84
01/06/84
01/06/84
Ol/07/84

01/08/84

01/09/84
01/10/84

01/12/84

Ol/17/84
01/22/84

02/07/84
02/09/84

LT 3

48 + 20

LT 4

3.1 + 2.0
LT 0.9

2.2 + 1.2
LT 1.3
LT 1.7
LT 3

LT 2

LT 4

1.6 + 1.5
LT

1.8'T

1.0
5.7 + 2.3

LT 1.2

LT 4

3.0 + 1.9
LT 3

0.80 + 0.79

LT 1.8

LT 3

46 + 20

LT 4

49 + 28
0.7 + 0.7
1.1 + 1.0
1.2 + 1.2

LT 1.7
LT 3

LT 2

LT 4

1.6 + 1.5
LT 1.7

LT 1.6
7 ' + 2 '

LT 1.0
LT 2

21 + 17
LT 3

LT 1.1
1.8 + 1.4

LT = Less Than



A-2

GROSS ALPHA IN WATER

(Page 2 of 3)

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IDC
Analysis

Date
Result 41

+ 2s (pCi/1)
Result 02

+ 2s (pCi/1)

031100/Ol

031520/21

032560/61

032440/41

032740/41

031240/41

032240/41

032980/81

030800/01

033200/01

033480/81

030720/21

030980/81

032920/21

033780/81

032860/61

032540/41

032940/41

034100/01

02/09/84

02/09/84
02/09/84

02/15/84
02/15/84

02/16/84
02/16/84

02/16/84
02/20/84

02/21/84
02/22/84

02/23/84
02/24/84

02/27/84
02/27/84
03/03/84
03/06/84
03/06/84
03/06/84

2 ' + 2 '
LT 2

LT 1.4
3.0 + 1.4

LT 4

LT 1.0
1.2 + 1.1

30 + 15

LT 1.3

LT 1.4
41 + 8

LT 0.9
12 + 8

1.7 + l.'1
LT 3

LT 3

9.8 + 4.1
3.4 + 1.9
270 + 70

LT 3

LT 2

LT 1.4
3.6 + 1.4

LT 5

LT 1.0
LT 1.5

23 + 14

LT 1.3

LT 1.4
31 + 8

LT 1.4
14 + 11

2 3 + 1 2

LT 3

LT 3

74 + 38
3.0 +" 1.8
170 + 60

LT = Less Than



A-2

GROSS ALPHA IN MTER
(Page 3 of 3)

NUS Radiological Laboratory
Internal Quality Control Program.

1984

DUPLICATE ANALYSIS

NUS IDN
Analysis

Date
Result $1

+ 2s (pCi/1)
Result C2

+ 2s (pCi/1)

034160/61

032660/61

032680/81

034460/61

033600/01

035680/81

035760/61

035920/21

035840/41
035960/61

037080/Ol

037100/01

037120/21

037240/01

037620/21

038100/01

038880/81

039420/21

038900/01

038860/01

03/06/84
03/08/84
03/12/84
03/12/84

03/14/84
04/04/84

04/ll/84
04/11/84

04/12/84
04/16/84

05/25/84
06/01/84

06/01/84
06/14/84

06/19/84
06/20/84

09/01/84
09/01/84
09/02/84
09/05/84

LT 6

27 + 18
15 + 2

1000 + 100

LT 2

23 + 9

1.8 + 0.9
LT 1.0

6.9 + 3.0
3.0 + 1.8

LT 1.5

LT 15

LT 5

LT 23

LT 4

LT 1.5

LT 6

LT 1.6
LT 1.3

0.81 + 0.66

LT 6

LT 2

17 + 2

1000 + 100

LT 2

23 + 9

32 + 11
LT 1.0

8.9 + 3.2
3.1 + 1.4

LT 1.5

LT 20

LT 5

LT 24

LT 2

LT 1.5

LT 6

LT 1.3
1.2 + 1.0
LT 0.9

LT = Less Than



I

I

I



A-2

GROSS ALPHA IN WATER

NUS Radiological Laboratory
Internal Quality Control Program

1984

BLINDS AND REFERENCE STANDARDS

NUS ID$
Analysis

Date
Expected Result

+ 2s, (pCi/1)
Reported Result

+ 2s (pCi/1)

028047 01/03/84
Ol/20/84
02/08/84
02/14/84

02/15/84

02/24/84
02/24/84

~ 02/27/84
03/05/84

03/05/84

03/13/84
03/13/84
04/09/84

140 + 50

28 + 10

56+ 21

84 + 31

110 + 40

140 + 50

28 + 10

110 + 40

140 + 52

110 + 40

140 + 52

140 + 52

56 + 21

140 + 20

29+ 3

61+7
91+ 10

120 + 20

150 + 20

25+3
130 + 20

120 + 20

98 + 10"

150 + 20

150 + 20

64+ 7
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A-3

GROSS ALPHA IN SEDIMENT

NUS Radiological Laboratory
Internal Quality Control Program

1984 I

DUPLICATE ANALYSIS

NUS ID
Analysis

Date
Result l Result 2

+ 2s (pci/g (dry)) + 2s (pci/g (dry))

038220/21 07/03/84 13 + 5 21 + 6
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B-1
(Page 1 of 4)

GROSS BETA ON AIR PARTICULATE FILTER

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IDC
Analysis

Date
Result Ol'3

+ 2S (E-03 pci/m )
Result 52

3+ 2S (E-03 PCi/m )

031920/21

032060/61

032200/01

032480/81

032780/81

032820/21

033100/01

033500/01

033620/21

033/00/01

033840/41

033860/61

033900/01

033940/41

034040/41

034540/41

034580/81

034660/61

034400/01

01/ll/84
01/12/84
01/16/84
01/17/84

01/21/84

01/24/84
Ol/25/84
01/28/84
01/28/84

01/28/84

02/15/84
02/15/84

02/15/84
02/15/84
02/15/84
02/22/84
02/22/84
02/27/84
02/29/84

32+
12 +

27+
14 +

41 +

38 +

31 +

26 +

25 +

30 +

31 +

34 +

21 +

5.6 +

5.6 +

ll +

12 +

24 +

17 +

6

2.1
3.3
2

2

3'8+

4

12+ 4

27+ 6

12+ 4

40+ 4

38+ 4

30+ 5

26+ 4

27+ 4

31+ 5

27+ 6

39+ 9

30+ 6

5.5 + 3.9
6.3 + 5.8
9.8 + 1.9
12+ 2

25+ 4

21+ 3

LT = Less Than



B-l
(Page 2 of 4)

. GROSS BETA ON AIR PARTICULATE FILTER

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS ID¹
Analysis

Date
Result ¹1

+ 2S (E-03 pCi/m )
Result ¹2

+ 2S (E-03 pci/m )

034700/Ol

034920/21

035180/81

035200/01

035240/41

035420/21

035460/61

035500/Ol

035540/41

035560/61
035640/41

035480/sl
035700/01

035720/21

035800/01

036360/61

036540/41

036640/41

036860/61

03/06/84
03/13/84
03/13/84

03/13/84
03/20/84

03/20/84
03/27/84
03/27/84
03/27/84

03/27/84
03/27/84
03/28/84
03/28/84

03/28/84
04/04/84

04/17/84
o5/os/s4
os/os/s4
05/15/84

7.2 + 1.8
8.3 + 2.6
10+ 2

13+ 3

23+ 5

LT 7

8.1 + 4.8
19+ 6

15+ 3

14+ 2

22+ 4

4.9 + 1.8
5.1 + 2.0
5.7 + 1.4
16+ 3

LT 3

9.9 + - 5.7
7.6 + 4.5
10+ 5

7.6 + 1.8
8.2 + 2.7
ll + 2

13+ 3

19+ 5

LT 6

ll + 5

19+ 6

14+ 3

16+ 2

23+ 4

4.8 + 1.9
3.3 + 1.8
6.8 + 1.4
17+ 3

LT 3

17+ 6

9.5 + 4.4
6;2 + 4.7

LT = Less Than



B-1
(Page 3 of 4)

GROSS BECCA ON AIR PARTICULATE FILTER

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IEC
Analysis

Date
Result 41

3+ 2S (E-03 pCi/m )
Result 02

3+ 2S (E-03 pCi/m )

036660/61

036760/61

036740/41

036900/Ol

037040/01

037180/81

037220/21

037360/61

037500/01

037640/41

037700/01

037980/81

038140/41

038240/41

038320/01

038280/81

038440/41

038480/81

038620/21

os/os/s4
05/15/84
05/16/84

05/25/84
05/25/84

06/04/84
06/07/84

06/07/84
o6/o5/s4
o6/os/s4
o6/os/s4

06/13/84
06/20/84
06/27/84
06/28/84
06/28/84
07/02/84
07/04/84
07/09/84

18+ 3

6.6 + 2.0
10+ 4

12+ 2

19+ 4

9.3 + 2.3
3.9 + 1.9
10+ 2

13+ 4

9.1 + 2.9
13+ 5

15+ 5

23+ 4

12+ 2

14+ 4

6.0 + 1.9
ll + 2

16+ 3

8.6 + 2.1

18+ 3

6.0 + 2.1
4.9 + 4.0
14+ 2

21+ 4

9.4 + 2.3
3.3 + 1.8
9.2 + 2.3
10+ 4

7.6 + 2.4
10+ 5

16+ 5

19+ 3

14+ 3

16+ 4

6.3 + 1.9
13+ 2

18+ 3

8.5 + 2.3

LT = Less Than



B-1
(Page 4 of 4)

GROSS BETA ON AIR PARTICULATE FILTER

NUS Radiological Laboratory
, Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS ID«
Analysis

Date
Result «1

3+ 2S (E-03 pCi/m )
Result «2

3+ 2S (E-03 pCi/m )

038780/81

038800/01

038820/21

038940/41

039180/81

039280/81

039320/21

039360/61

039380/81

07/12/84

07/14/84
07/14/84

07/20/84
07/31/84
O8/O6/84

08/07/84

08/24/84
08/24/84

82 + 18

14+ 2

25+ 4

15+ 3

19+ 5

18+ 3

23+ 4

18+ 3

24+ 5

72 + 17a

12+ 2

18+ 3

11+ 3

19+ 5

15+ 3

.20+ 4

19+ 3

22+ 5

m'/ '

LT = Less Than



B-2
(Page 1 of 2)

GROSS BETA IN WATER

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS ID
Analysis

Date
Result 1

+ 2s (pci/1)
Result 2

+ 2s (pci/1)

030180/81
029800/01

029460/61

031220/21

031880/81

032440/41

032980/81

030800/01

025240/41

033200/01

033480/81

033520/21

033780/Gl

032860/61

032540/41

032840/41

034100/01

034160/61

031380/81

032620/21

11/23/83
11/28/83

12/06/83
12/16/83

01/03/84
02/15/84
02/16/84
02/20/84

02/21/84
02/21/84

02/22/84

02/27/84

02/27/84
03/03/84

03/06/84
03/06/84
03/06/84
03/06/84
03/08/84
03/09/84

35 + 13

3 7 + 2 4

4.3 + 2.5
LT 3

LT 3

3.0 + 1.4
100 + 10

LT 1.7
7.6 + 1.7

LT 1.7
32 + 6

1.9 + 1.3

2.8 + 2.2
LT 4

4.4 + 2.8
3.9 + 1.4
170 + 40

LT 5

ll + 2

5.8 + 1.4

46 + 12

4.9 + 2.5
3.6 + 2.5

LT 2

LT 3

3.6 + 1.4
110 + 20

LT 1.7

6.9 + 1.6
1.7 + 1.1

29 + 6

LT 1.7

42 + 23
LT 4

3.1 + 2.8
2.6 + 1.4
160 + 20

LT 5

12 + 2

32 + 13

LT = Less Than



B-2
(Page 2 of 2)

GROSS BETA IN WATER

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS ID
Analysis

Date
Result 1

+ 2s (pCi/1)
Result 2

+ 2s (pCi/1)

031800/01
035680/81

035760/61

035920/21

035840/41

035960/61

037080/81

03 f100/Ol
037120/21

037280/81

037240/41

037620/21

037840/41

038100/01

038300/01

038880/81

039420/21

038900/01

038860/61

03/21/84
O4/O4/84

04/11/84
04/11/84

04/12/84
04/16/84
05/25/84
06/01/84
06/01/84
o6/os/s4
06/14/84

06/19/84

06/19/84
06/20/84

07/04/84
09/01/84
09/01/84
09/02/84
O9/Os/S4

LT 1.8
39+ 6

7.4 + 1.4
22 + 11
ll + 3

LT 4

63 + 14
LT 8

24+ 6

2.1 + 1.2
LT ll

1.9 + 1.5
3.6 + 1.4
2 ' + 1 ~ 3

4.9 + 2.3
4.7 + 3.0
1.7 + 1.4

LT 4

3.8 + 1.3

LT 2

43 + 7

8.1 + 1.4
2.2 + 1.1

13 + 3

30 + 26
5.1 + 1.3
8.9 + 5.5
18 + 5

2.1 + 1.1

LT ll
1.6 + 1.4
3.5 + 1.4
2.6 + 1.3

5.8 + 2.4
2.9 +,2.9
1.9 + 1.3
4.2 + 2.6"

3.9 + 1.3

LT = Less Than



B-2

GRDSS BED IN WATER

NUS Radiological Laboratory
Internal Quality Control Program

1984

NUS IA
Analysis

Date
Expected Result

+ 2s (pCi/1)
Reported Result

+ 2s (pCi/1)

028047 Ol/07/84
01/20/84

02/09/84
02/14/84

02/24/84
02/28/84

02/28/84
02/28/84

03/05/84
03/05/84

03/13/84
03/13/84
04/09/84

38 + 15 (1)
7.7 + 2.8
16+ 6

23+9
7.7 + 2.8

31 + 12

31 + 12

38 + 15

35 + 13

31 + 12

38 + 15

38 + 15

16+ 6

38+ 4

8,3 + 1.5

14+ 2

31+4
5.1 + 1.4
31+4
31+4
51+6
51+ 6

23+ 3

47+ 5

32+ 4

22 + 3

4'1)Error determined by poisson statistics, EPA-600/7-77088, p62.
(2) During the investigation of ancmalous data, gamna spectrcmetric analysis

of the stock reference standard used in 1984 indicated that the true
activity of the beta component should have been 1.46 times 'the original
value used to calculate the "expected result". This table now reflects
the correct "expected results".
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B-3

GROSS BETA IN MIZK

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS ID
Analysis

Date
Result 1

+ 2s (pci/1)
Result 2

+ 2s (pCi/1)

036420/21

037440/41

038840/41

039040/41

08/30/84
08/30/84
08/30/84
08/30/84

29 + 7

21 + 7

35 + 7

31. + 7

26 ~ + 7

19 + 7

36 + 7

31+ 7
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GROSS BETA IN SEDIMENT

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS ID
Analysis

Date

Result 1 Result 2

+ 2s (pCi/g(dry)) + 2s (pci/(dry))

038220/21 07/03/84 19 + 2 21 +, 3
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C-1

(Page 1 of 3)

GAEA% SPECTRONEZRY OF AIR PARTICULATE FILTER (OOMPOSITE)

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IDC

Analysis
Date

Result 01 Result 42

Nuclides + 2s (E-03 pCi/m ) + 2s (E-03 pCi/m )

032140/41

029900/01

12/15/83

01/17/84

Cs-137

Cs-137

28+8

LT 13

LT 8

18+ 7

LT 9

LT 8

033920/21 02/06/84 Be-7

Ce-144

Cs-134

Cs-137

k~95
Zr-95

47 + 25

LT 10

LT 2

LT 3

LT 4

LT 6

LT 60

LT 19

LT 3

LT 5

LT 6

LT 9

034120/21 02/08/84 Be-7

Ce-144

Cs-134

Cs-137

Nb-95

Zr-95

52+ 12

LT 4

LT 1.1
LT 1.4
LT 1.8
LT 3

44+ 12

LT 4

LT 1.2
LT 1.3
LT 1.9
LT 3

LT = Less Than



C-1
(Page 2 of 3)

GAMY'PECTRZKTRY OF AIR PARTICULATE FILTER (COMPOSITE)

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IDO
Analysis

Date
Result fl

3
Result 42

3Nuclides + 2s (E-03 pCi/m ) + 2s (E-03 pCi/m )

036520/21 04/16/84 Be-7

Ce-144

Cs-134

Cs-137

Zr-95

LT 60

LT 20

LT 5

LT 4

LT 6

LT 10

LT 60

LT 20

LT 5

LT 5

LT 6

LT 8

036620/21 04/20/84 Be-7

Ce-144

Cs-134

Cs-137
Nb-95

Zr-95

61 + 13

LT 5

LT 1.4
LT 1.3
LT 1.4
LT 3

56 + 13

LT 5

LT 1.2
LT 1.3
LT 1.6
LT 3

036720/21 04/26/84 Be-7

Ce-144

Cs-134

Cs-137

Nb-95

Zr-95

92 + 26

LT 10

LT 3

LT 2

LT 4

LT 5

68 + 27

LT 13

LT 4

LT 4

LT 4

LT ll

LT = Less Tklan



C-1
(Page 3 of 3)

GATOR SPECZROMETRY OF AIR PARTICULATE FILTER (COMPOSITE)

NUS Radiological Laboratory
Internal Quality Control Program

„ 1984

DUPLICATE ANALYSIS

Analysis
Date

Result ¹1 Result ¹2
3Nuclides + 2s (E-03 pCi/m ) + 2s (E-03 pCi/m )

038980/81 07/23/84 Be-7
Ce-144

Cs-134

Cs-137

Nb-95

Zr-95

4

57 + 12

LT 4

LT 0.9
LT 1.0
LT 0.8
LT 1.7

64 + 12

LT 4

LT 0.9
LT 0.9
LT 1.1
LT 2

039100/01 07/27/84 Be-7

Ce-144

Cs-134

Cs-137

Zr-95

-58 + 17

LT 6

LT 1.7

LT 1.6

LT 1.9
LT 3

49 + 17

LT 6

LT 2

LT 1.8

LT 3

LT 5

LT = Less Than



I

I

I
l
I

I



C-1

GABE% SPECTRCMETRY OF AIR PARTICULATE FILTER
I

NUS Radiological Laboratory
Internal Quality Control Program

1984

Analysis
NUS ID$ Date

Expected Result Reported Result
Nuclides + 2s (E-03 pCi/filter) + 2s (E-03 pCi/filter)

033929 02/06/84 Be-7

Ce-144

Cs-134

Cs-137

Nb-95

Zr-95

LT 180

LT 80

LT 17

LT 17

LT 20

LT 40

033999 02/06/84 Be-7

Ce-144

Cs-134

Cs-137

Nb-95

Zr-95

LT 120

LT 40

LT 10

LT 10

LT 17

LT 30

LT —Less Than



I

I
I

I



C-2
(Page 1 of 7)

GAMMA SPECTRCYZTRY OF MILK

NUS Radiological .Laboratory
Internal Quality Control Program

1984

DJPLICATE ANALYSIS

NUS ID«
Analysis

Date Nuclides
Result: «1
+ 2s (pCi/1)

Result «2
+ 2s (pCi/1)

032340/41 12/24/83 Ba-140

Co-58

Co-60

Cs-134

Cs-13 I
Fe-59

La-140

Mn-54

Nb-95

Zn-65

Zr-95

KMO

LT 16

LT 4

LT 4

LT 3

LT 4

LT 10

LT 7

LT 4

LT 4

LT
9'T

7

1500 + 200

LT 10

LT 3

LT 3

LT 2

LT 3

LT 8

LT 5

LT 3

LT 3

LT 6

LT 4

1300 + 200

032280/81 01/02/84
4

Ba-140

Cs-134

Cs-137

KMO

La-140

LT 30

LT 4

LT 5

1400 + 200

LT 15

LT 30

LT 4

LT 5

1400 + 200

LT 16

033300/01 01/18/84 Ba-140

Cs-134

Cs-137'a-140

K-40

LT 20

LT 6

LT 7

LT ll
1400 + 200

LT 18

LT 5

LT 5

LT 9

1400 + 200

LT = Less Than



C-2
(Page 2 of 7)

GAMMA SPECZROMETRY OF MILK

.NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IDOL

Analysis
Date Nuclides

Result 41
+ 2s (pCi/1)

Result 42
+ 2s (pCi/1)

033460/61 01/18/84 Ba-140

Cs-134

Cs-137

La-140

K-40

LT 20

LT 7

LT 8

LT 12

1400 + 200

LT 20

LT 6

LT 7

LT 10

1500 + 200

030640/41'1/30/84 Ba-140

Cs-134

Cs-137

La-140

KMO

LT 1200

LT 3

LT 3

LT 500

1200 + 200

LT 1200

LT 3

LT 4

LT 700

1300 + 200

035580/81 03/23/84 Ba-140

Co-58

Co-60

Cs-134

Cs-137

Fe-59

La-140

Mn-54

Nb-95

Zn-65

Zr-95

LT 15

LT 4

LT 5

LT 4

LT 5

LT ll
LT 6

LT 4

LT 4

LT 11

LT 8

1500 + 200

LT

LT 3

LT 3

LT 2

LT 2

LT 6

LT 5

LT 2

LT 3

LT 6

IT 4

1600 + 200

LT = Less Than



C-2
(Page 3 of 7)

GAMMA SPECTROMETRY OF MILK

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IDg
Analysis

Date Nuclides
Result 41
+ 2s (pCi/1)

Result 02
+ 2s (pci/1)

036140/41 04/09/84 Co-60

Cs-137
4.3 + 2.7
17+2

LT ll
17+6

036180/81 04/10/84 aa-140

Cs-134

Cs-137

La-140

KMO

LT 14

LT 4

LT 4

LT 6

1300 + 200

LT 20

LT 5

LT 6

LT 10

1400 + 200

036420/21 04/15/84 Ba-140

Co-58

Co-60

Cs-134

Cs-137

Fe-59

La-140

Mn-54

Nb-95

Zn-65
Zr-95

KMO

LT 11

LT 4

LT 5

LT 4

LT 4

LT 10

LT 5

LT 4

LT 4

LT 10

LT 7

1300 + 200

LT ll
LT 4

LT 5

LT 4

LT 4

LT 10

LT 5

LT 4

LT 4

LT ll
LT 7

1300 + 200

LT = Less Than



C-2
(Page 4 of 7)

GAMBA SPECZROM1"ZRY OF MILK

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS ID5
Analysis

Date Nuclides
Result 01
+ 2s (pCi/1)

Result 02
+ 2S (pci/1)

038420/21 06/28/84 Ba-140

Cs-134

Cs-137

La-140

KMO

LT 30

LT 9

LT ll
LT 12

1500 + 200

LT 20

LT 8

LT 9

LT 9

'1800 + 200

038840/41 07/13/84 Ba-140

Co-58

Co-60

Cs-134
Cs-137

Fe-59

La-140

Mn-54

Nb-95

Zn-65

Zr-95

KMO

LT 14

LT 5

LT 5

LT 5

LT 5

LT 12

LT 6

LT 5

LT 5

LT 13,
LT 9

1200 + 200

LT 13

LT 4

LT 4

LT 3

LT 4

LT 10

LT 6

LT 4

LT 4

LT 10

LT 7

1200 + 200

LT = Less Than



C-2
(Page 5 of 7)

GAMMA SPECZROM1"TRY OF MILK

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IDC
Analysis

Date Nuclides
Result 41
+ 2s (pci/1)

Result 42
+ 2s (pci/1)

039040/41 07/31/84 (1 ) B -140( )

Co-58

Co-60

Cs-134

Cs-137

Fe-59

La-140

Mn-54

Nb-95

Zn-65

Zr-95

LT 12

LT 4

LT 4

LT 3

LT 4

LT 10

LT 7

LT 4

LT 4

LT 10

LT 7

1400 + 200

LT 14

LT 4

LT 4

LT 3

LT 4

LT 10

LT 7

LT 4

LT 4

LT 10

LT 7

1400 + 200

(1) Analysis date for result No. 2 was 08/Ol/84.
(2) LT = Less Than



C-2
(Page 6 of 7)

GAMMA SPECTROMETRY OF MILK

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IDC
Analysis

Date Nuclides
Result Ol
+ 2s (pCi/1)

Result 02
+ 2s (pCi/1)

038060/61 06/14/84 Ba-140

Cs-134

Cs-137

La-140

KMO

LT 30

LT ll
LT 14

LT 14

1900 + 200

LT 12

LT 4

LT 5

LT 6

2000 + 200

037780/81 06/08/84 Ba-140

Cs-134

Cs-137

La-140

KMO

LT 16

LT 4

LT 5

LT 7

1700 + 200

LT 30

LT 6

LT 8

LT 12

1600 + 200

037760/61 06/04/84 Ba-140

Co-58

Co-60

Cs-134

Cs-137

Fe-59

La-140

Mn-54

Nb-95

Zn-65

Zr-95

KMO

LT 12

LT 4

LT 5

LT 3

LT 4

LT 10

LT 6

LT 4

LT 4

LT 10

LT 7

1300 + 200

LT 12

LT. 4

LT5
'T

3

LT 4

LT 9

LT 6

LT 4

LT 4

LT 10

LT 7

1300 + 200

LT = Less Than



C-2
(Page 7 of 7')

GAME% SPECTROMETRY OF MILK

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IDC
Analysis

Date Nuclides
Result 41
+ 2s (pCi/1)

Result 02
+ 2s (pCi/1)

037400/Ol 06/08/84 Ba-140

Cs-134

Cs-137

La-140

KMO

LT 13

LT 3

LT 4

LT 7

1400 + 200

LT 30

LT 3

LT 4

LT 15

1200 + 200

037440/41 05/29/84 Ba-140

Co-58

Co-60

Cs-134

Cs-137

Fe-59

La-140

Mn-54

Nb-95

Zn-65

Zr-95
K-40

LT 15

LT 4

LT 5

LT 4

LT 4

LT 11

LT 8

LT 4

LT 4

LT ll
LT 8

1300 + 200

LT 18

LT 4

LT 4

LT 3

LT 4

LT 10

LT 10

LT 4

LT 4

LT 9

LT 7

1300 + 200

LT = Less Than



I

I
I

I
I



C-3
(Page 1 of 7)

GAMMA SPECTROMETRY OF WATER

NUS Radiological Laboratory
Internal Quality Control Program

* 1984

DUPLICATE ANALYSIS

NUS IDC
Analysis

Date Nuclides
Result tl
+ 2s (pCi/1)

Result C2
+ 2s (pCi/1)

032840/41 01/10/84

032320/21 01/13/84

031380/81 01/30/84

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zr-95

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zr-95

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zr-95

LT 20
LT 6
LT 7
LT 6
LT 6
LT 13
LT 15
LT 6
LT 6
LT 13
LT 12

LT 50
LT 6
LT 6
LT 5
LT 5
LT 15
LT 30
LT 5
LT 6
LT 12
LT 10

LT 500
LT 6
LT 4
LT 3
LT 3
LT 20
LT 300
LT 4
LT 7
LT 9
LT 12

LT 20
LT 6
LT 7
LT 6
LT 6
LT 13
LT 15
LT 6
LT 6
LT 13
LT 12

LT 50
LT 6
LT 6
LT 5
LT 5
LT 15
LT 30
LT 5
LT 6
LT 12
LT 10

LT 200
LT 6
LT 3
LT 3
LT 3
LT 17
LT 130
LT 4
LT 6
LT 8
LT 11

\

LT = Less Than



C-3
(Page 2 of 7)

GAMMA SPECTRQKPRY OF WATER

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS ID¹
Analysis

Date Nuclides
Result ¹1

+ 2s (pCi/1)
Result ¹2
+ 2s (pCi/1)

033520/21 02/03/84

033720/21 02/07/84

034160/61 02/07/84

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Se-54
Zn-65
Zr-95
Nb-95

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zr-95

Ba-140
Co-58
Co-60
Cs-134
Cs-137

" Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zr-95

LT 30
LT 4
LT 4
LT 3
LT 3
LT 8
LT 13
LT 3
LT 7
LT 6
LT 4

LT 500
LT 3
LT 1.9

'T

1.6
LT 1.5
LT 12
LT 300
LT 2
LT4.
LT 4
LT 7

~ LT 15
LT 4
LT 4
LT 4
LT 4
LT 9
LT 8
LT 4
LT 4
LT 9

'LT 7

LT 30
LT 4
LT 4
LT 3
LT 3
LT 8
LT 13
LT 3
LT 7
LT 6
LT 4

LT 800
LT 5
LT 2
LT 2
LT 2
LT 15
LT 400
LT 3
LT 5
LT 6
LT 10

LT 15
LT 3
LT 4
LT 4
LT 4
LT 8
LT 8
LT 4
LT 3
LT 8
LT 7

LT = Less Than



C-3
(Page 3 of 7)

GAMMA SHKTROMEI'RY OF WATER

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS ID¹
Analysis

Date Nuclides
Result ¹1

+ 2s (pCi/1)
Result ¹2
+ 2s (pCi/1)

029520/21 02/10/84

034600/01 02/17/84

4

034640/41 02/22/84

Ea-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zr-95

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zr-95

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zr-95

LT 1400
LT 5
LT 3
LT 3
LT 2
LT 20
LT 700
LT 3
LT 6
LT 6
LT ll
LT 20
LT 5
LT 5
LT 4
LT 5
LT ll
LT 14
LT 5
LT 5
LT 10
LT 8

LT 9
LT 3
LT 4
LT 2
LT 3
LT 6
LT 4
LT 3
LT 3
LT 6
LT 5

LT 1100
LT 5
LT 2
LT 2
LT 1.9
LT 18
LT 800
LT 2
LT 5
LT 6
LT ll
LT 20
LT 3
LT 3
LT 3
LT 3
LT 7
LT ll
LT 3
LT 3
LT 6
LT 6

LT 8
LT 2
LT 3
LT 2
LT 2
LT 5
LT 5
LT 2
LT 2
LT 5
LT 4

LT = Less Than



C-3
(Page 4 of 7)

GAMMA SPECZBDMETRY OF WATER

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS Ir4
Analysis

Date Nuclides
Result Cl

+ 2s (pCi/1)
Result 42

+ 2s (pci/1)

034840/41 03/03/84

035820/21 04/02/84

037280/81 05/15/84

'a-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zr-95

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zr-95

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La«140
Mn-54
Nb-95
Zn-65
Zr-95

LT 7
LT 2
LT 2
LT 2
LT 2
LT 4
LT 4
LT 2
LT 2
LT 5
LT 4

LT 11
LT 4
LT 5
LT 4
LT 4
LT 8
LT 7
LT 4
LT 4
LT 8
LT 7

LT 20,
LT 6
LT 8
LT 7
LT 7
LT 14
LT 13
LT 6
LT 6
LT 13
LT 12

LT 4
LT 1.1
LT 1.1
LT 1.1

1.1 + 0.6
LT 2
LT 1.9
LT 1.0
LT 1.1
LT 2
LT 1.8

LT 6
LT 1.5
LT 2
LT 1.7
LT 1.6
LT 3
LT 4
LT 1.5
LT 1.7
LT 4
LT 3

LT 20
LT 6
LT 8
LT 7
LT 7
LT 14
LT 13
LT 6
LT 6
LT 13
LT 12

LT = Less Than



C-3
(Page 5 oZ 7)

GAMMA SPECTROMETRY OF WATER

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IDO
Analysis

Date Nuclides
Result Cl

+ 2s (pCi/1)
Result t2

+ 2s (pCi/1)

037620/21 05/30/84

037840/41 06/05/84

038100/01 06/19/84

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zr-95

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zr-95

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zr-95

LT 8
LT 2
LT 2
LT 1.8
LT 1.9
LT 4
LT 5
LT 1.8
LT 2
LT 4
LT 4

LT
LT 2
LT 2
LT 2
LT 2
LT 4
LT 4
LT 2
LT 2
LT 5
LT 4

LT 8
LT 2
LT 3
LT 2
LT 2
LT 5
LT 5
LT 2
LT 2
LT 5
LT 4

LT 17
LT 5
LT 4
LT 4
LT 4
LT 10
LT ll
LT 4
LT 4
LT 11
LT 8

LT 9
LT 3
LT 3
LT 3
LT 3
LT 6
LT 5
LT 3
LT 3
LT 6
LT 5

LT 10
LT 3
LT 3
LT 2
LT 3
LT 6
LT 5
LT 3
LT 3
LT 5
LT 5

LT = Less Than



C-3
(Page 6 of 7)

GAMMA SPECZROMETRY OF MATER

NUS Radiological Laboratory
Internal Quality Control Program

1984'UPLICATE

ANALYSIS

NUS ID¹
Analysis

Date Nuclides
Result ¹1
+ 2s (pCi/1)

Result ¹2
+ 2s (pci/1)

038160/61 06/23/84

038300/01 06/26/84

038860/61 07/14/84

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Hb-95
Zn-65
Zr-95

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zr-95

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Hb-95
Zn-65
Zr-95

LT 9
LT 3
LT 3
LT 2
LT 3
LT 6
LT 5
LT 3
LT 3
LT 5
LT 5

LT 5
LT 1.5
LT 1.7
LT 1.4
LT 1.4
LT 3
LT 3
LT 1.5
LT 1.5
LT 4
LT 3

LT 8
LT 3
LT 3
LT 2
LT 3
LT 6
LT 5
LT 2
LT 3
LT 6
LT 5

LT 10
LT 3
LT 3
LT 3
LT 2
LT 5
LT 7
LT 3
LT 3
LT 6
LT 5

LT 9
LT 2
LT 3
LT 2
LT 2
LT 5
LT 5
LT 2
LT 2
LT 5
LT 4

LT 7
LT 2
LT 2
LT 1.8
LT 2
LT 4
LT 4
LT 1.8
LT 2
LT 5
LT 3

LT = Less Than



C-3
(Page 7 of 7)

GAMMA SPECTROMETRY OF WATER

NUS Radiological Laboratory
Internal Quality Control Program

1984
k

DUPLICATE ANALYSIS

NUS IOC
Analysis

Date Nuclides
Result 01

+ 2s (pCi/1)
Result 42
+ 2s (pCi/1)

038880/81 07/27/84

038900/01 07/26/84

039420/21 08/21/84

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zr-95

Be-7
Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Nb-95
Zn-65

Ba-140
Co-58
Co-60
Cs-134
Cs-137
Fe-59
La-140
Mn-54
Nb-95
Zn-65
Zr-95

LT 4
LT 0.8
LT 0.9
LT 0.7
LT 0.7
LT 1.7
LT

3.0'T

0.8
LT 0.9
LT 1.6
LT 1.5

17 + 9
LT 1.8
LT 1.7
LT 1.6
LT 1.6
LT 4
LT 4
LT 1.7
LT 1.8
LT 4
LT 3

LT 12
LT 3

'LT 3
LT 2
LT 2
LT 5
LT 7
LT 2
LT 3
LT 5
LT 5

LT 14
LT 2
LT 3
LT 2
LT 2
LT 5
LT 6
LT 2
LT 2
LT 5
LT 5

24
LT 7
LT 1.5
LT 1.4
LT 1.3
LT 1.3
LT 3
LT 4
LT 1.3
LT 1.6
LT 3

LT 13
LT 3
LT 3
LT 2
LT 2
LT 6
LT 7
LT 2
LT 3
LT 6
LT 5

LT = Less Than



I

I

I

I
I
I



C-3

GAMMA SPECTROMETRY OF WATER
Internal Quality Control Program

1984

SPIKES OR BLIND ANALYSIS

Analysis
Date Nuclides

Expected Result
+ 2s (pCi/1)

Reported Result
+ 2s (pCi/1)

LT = Less Than



I

I

I

I
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(Page 1 of 6)

GAMMA SPECrRQK1'RY OF SOLIDS

NUS Radiological Laboratory
Internal Quality Control Program

1984 "

DUPLICATE ANALYSIS

NUS IDC
Analysis

Date
Result, 01 Result Pr2

Nuclides + 2s (pCi/kg(dry)) + 2s (pCi/kg(dry))

034240/41 03/14/84

034800/Ol 03/14/84

034880/81 03/20/84

034960/61 03/20/84

034180/81 03/21/84

Ra-226

Cs-134
Cs-137
K-40

Ra-226

Ra-226

Ra-226
U-235

2500 + 600

LT 90
LT 100

2600 + 1000

3000 + 400

1400 + 300

15000 + 2000
1200 + 200

2300 + 600

LT 70
LT 110

2000 + 200

3000 + 500

1500 + 500

16000 + 2000
1200 + 200

034220/21 03/22/84,

034900/01 03/22/84

034940/41 03/26/84

035120/21 03/26/84

034340/41 03/27/84

034200/01 03/29/84

'a-226Ra-226

Ra-226

Ra-226
U-235

Ra-226
U-235

Ra-226

034980/81 03/29/84 „. RB-226

23000 + 3000

7600 + 800

3000 + 600

23000 + 3000
1700 + 800

44000 + 5000
LT 3000

450 + 150

5600 + 700

21000 + 3000

7500 + 800

2500 + 500

23000 + 3000
1300 +.800

43000 + 5000
2100 + 1600

SSO + 160

6100 + 700

035140/41 03/29/84

LT= Less Than

Ra-226
U-235

61000 + 7000
4600 V 2200

61000 + 7000
5100 + 2200



CM
(Page 2 of 6)

GAMMA SPECTRCYEZRY OF SOLIDS

NUS Radiological Lahoratory
Internal Quality Control Program

1984

'UPLICATEANALYSIS

NUS ID¹
Analysis

Date
Result ¹1 Result ¹2

Nuclides + 2s (pCi/kg(dry)) + 2s (pCi/kg(dry))

034260/61 04/04/84 , Ra-226 63000 + 7000

035040/41 04/04/84 Ra-226 27000 +. 3000
U-235 2100 + 1400

65000 + 7000

28000 + 3000
2800 + 1300

035100/01 04/04/84

038120/21 06/16/84

Ra-226
U-235

Ba-140.
Co-58-
Co-60:
Cs-134:
Cs-137:
Fe-59:
La-140
Mn-54.
Nb-95:
Zn-65:
Zr-95:
KMO:
I-131:

55000 + 6000
5700 + 1600

Less Than 70
Less Than 20
Less Than 20
Less Than 20
Less Than 20
Less Than 40
Less Than 30
Less Than 20
Less Than 20
Less Than 50
Less Than 40
340 + 180
Less Than 30

58000 + 6000
6800 + 1900

Less Than 60
Less Than 19
Less Than 20
Less Than 18
Less Than 20
Less Than 40
Less Than 40
Less Than 19
Less Than 18
Less Than 50
Less Than 30
280 + 150
Less Than 30

T1 / + )&'/ )M)).



(Page 3 of 6)

GAMMA SPECZRCNETRY OF SOLIDS

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS II@
Analysis

Date
Result 01 Result «2

Nuclides + 2s (pCi/kg(dry) ) + 2s (pCi/kg(dry) )

038220/21 07/11/84 Ac-228:

Ba-140:

Bi-212:
Bi-214:
Co-58:

Co-60.

860 + 290

Less Than 800

1000 + 900

1200 + 200

Less Than 130

Less Than 150

Cs-134: Less Than 140

Cs-137: Less Than 150

740 + 310

Less Than 800

960 + 190

Less Than 140

Less Than 130
II

Less Than 150

Less Than 140

Fe-59:
K-40:
La-140.

Mn-54.

Nb-95:

Pb-212:

Pb-214:

Ra-226:

Tl-208:
Zn-65:

Zr-95:

Less Than 400

12000 + 2000

Less Than 500

Less Than 150

Less Than 150

890 + 190

980 + 170

1100 + 200

950 + 260

Less Than 400

Less Than 300

Less Than 300
10000 + 2000

Less Than 400

Less Than 120

Less Than 150

770 + 170

1100 + 200

1000 + 200

910 + 240

Less Than 300

Less Than 300

LT = Less Than
ND = Not Detected



C-4
(Page 4 of 6)

GAMMA SPECTBCMETRY OF SOLIDS

NUS Radiological Lahoratoxy
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IDC
Analysis

Date
Result 41

Nuclides + 2s (pCi/kg(wet))
Result 02

+ 2s (pci/kg(wet))

031400/01 12/27/83 Co-58

Co-60

Cs-134

Cs-137

Fe-59

Hn-54

Zn-65

KMO

LT 70

LT 60

LT 50

LT 50

LT 150

LT 50

LT 110

1100 + 400

LT 90

LT 70

LT 50

LT 5O

LT 170

LT 60

LT 140

LT 9OO

033560/61 Ol/31/84 Co-58

Co-60

Cs-134

Cs-137

Fe-59
Mn-54

Zn-65

KMO

LT 70

LT 60

LT 70

LT 70

LT 140

LT 60

LT 110

LT 1000

LT 60

LT 70

LT 60

LT 70

LT 190

LT 60

LT 160

LT 900

LT = Less Than



C-4
(Page 5 of 6)

GAMES, SPECTROMETRY OF SOLIDS

NUS Radiological Laboratory
Internal Quality Control Program

1984

I'UPLICATE ANALYSIS

NUS IDS
Analysis Result fl Result 02

Date Nuclides + 2s (pCi/kg(wet)) + 2s (pCi/kg(wet))

037580/81 05/25/84 Cs-134

Cs-137

I-131

KMO

LT 20

LT 30

LT 30

5300 + 700

LT 30

LT 40

LT 30

5700 + 700

037560/61 05/29/84 Co-58

Co-60

Cs-134

Cs-137

Fe-59
Zn-65

LT 50

LT 70

LT 50

LT 70

LT 140
LT 170

2500 + 900

LT 50

LT 80

LT 40

LT 50

LT 140
LT 120

2800 + 800

039440/41 08/16/84 Cs-134

Cs-137

I-131
KMO

LT 6

LT 7

LT 9

1400 + 200

LT 13

LT 14

LT 20

1300 + 200

039460/61 08/24/84 Cs-134

Cs-137

I-131
KMO

LT 18

LT 20

LT 40

5600 + 600

LT 13

LT 18

LT 40

5600 + 600

LT = Less Than



CM
(Page 6 of 6)

GAMt% SPECTROMETRY OF SOLIDS

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IE4
Analysis Result 01 Result 42

Date Nuclides + 2s (pCi/kg(wet)) + 2s (pCi/kg(wet))

039120/21 07/27/84 Cs-134

Cs-137

I-131
KMO

LT 6

LT 6

LT 8

2300 + 300

LT 20

LT 30

LT 40

2600 + 300

039140/41 08/02/84 Co-58

Co-60

Cs-134

Cs-137

Fe-59

Mn-54

Zn-65

K-40

LT 50

LT 110

LT 60

LT 80

LT 190

LT 50

LT 180

2900 + 900

LT 80

LT 90

LT 60

LT 70

LT 190

LT 70

LT 200

3700 + 1100

(1) Date analyzed for Result No. 2 is 08/Ol/84.
(2) LT = Less Than



D-1
(Page 1 of 4)

IODINE-131 IN CHARCOAL CARTRIDGES

NUS Radiological Laimratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IA
Analysis

Date
Result 41

3+ 2s (pci/ m )

Result 4)
+ 2s (pCi/ m )

031840/41

032400/01

032420/21

032500/01

032800/01

032900/01

032960/61

033000/01

032880/81

033260/61

033280/81
033320/21

033340/41

033580/81

033640/41

033680/81

033740/41

033760/61

033820/21

034020/21

034140/41

034520/21

034620/21

12/02/83
12/21/83

12/22/83
12/23/83
01/07/84

01/07/84

01/09/84
01/10/84

01/11/84
01/12/84

01/12/84
01/13/84
01/13/84
Ol/20/84
01/23/84
01/25/84

01/27/84
01/27/84

01/30/84

02/02/84

02/07/84
02/17/84

02/22/84

LT 0.04
LT 0.03

LT 0.07

LT 0.06
LT 0.03

LT 0.05

LT 0.05
LT 0.07

LT 0.013
LT 0.04

LT 0.05
LT 0".014

LT 0.04
LT 0.04

LT 0.03
LT 0.06

LT 0.03
LT 19 (pCi/filter)
LT 0.013

LT 0.02

LT 0.04
LT 0.006

LT 0.05

LT 0.019
LT 0.05

LT 0.06

LT 0.04
LT 0.06

LT 0.03

LT 0.07
LT 0.03

LT 0.016
LT 0.03

LT 0.02
LT 0.017

LT 0.07
LT 0.02

LT 0.05

LT 0.07

LT 0.05

LT 13 (pCi/filter)
LT 0.019

LT 0.02

LT 0.06
LT 0.011

LT 0.05

LT = Less Than



D-1
(Page 2 of 4)

IODINE-131 IN CHMKOAL CtQQ'RIDGES

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IDf
Analysis

Date
Result Cl

3+ 2s (pci/ m )

Result 4)
+ 2s (pci/ m )

034680/81

034740/41

034760/61

034780/81

034820/21

035320/21

035340/41

035400/Ol

035520/21
035780/81

035940/41

035980/81

036000/01

036160/61

036200/Ol

036460/61

036480/81

036500/01

036560/61
036580/81

036700/01

036880/81

037000/01

037060/61

'2/22/84

02/23/84

02/24/84
02/24/84
02/24/84
03/06/84

03/06/84
03/08/84

03/16/84
03/23/84

03/30/84
04/03/84

04/03/84
04/05/84

04/10/84
04/16/84
04/16/84
04/17/84

04/18/84
04/18/84

04/25/84
05/01/84

05/03/84
05/04/84

LT 0.05
LT 0.05

LT 0.03
LT 0.06
LT 0.04
LT 0.03

LT 0.05
LT 0.03

LT 0.03
LT 0.03

LT 0.018

LT 0.05

LT 0.06
LT 0.016

LT 0.07
LT 0.05

O.ll + 0.03

LT 0.05

LT 0.016
LT 0.02

LT 0.02
LT 0.04

LT 0.02
LT 0.05

LT 0.06
LT 0.04

LT 0.03
LT 0.05
LT 0.04
LT 0.03

LT 0.02
LT 0.03

LT 0.03
LT 0.07

LT 0.017

LT 0.03

LT 0.03
LT 0.013

LT 0.07
LT 0.03

0.10 + 0.03
LT 0.03

LT 0.012
LT 0.02

LT 0.013

LT 0.06

LT 0.019

LT 0.04

LT = Less Than



D-1
(Page 3 of 4)

IODINE-131 IN CHARCOAL CARHGDGES

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IDN
Analysis

Date
Result 41

+ 2s (pci/ m )

Result 42
+ 2s (pCi/ m )

037260/61

037300/ol
037420/21

037480/81

037540/41

037660/61

037680/81

037740/41

037720/21

037860/61

037940/41

037960/61

038000/01

038040/41

038080/81

038260/61

038340/41

038400/Ol

05/11/84
05/15/84
05/23/84

05/23/84
05/25/84

05/25/84
05/29/84

05/31/84
o6/o4/s4
06/06/84
06/07/84

o6/os/s4
06/11/84

06/14/84
06/15/84
06/21/84
06/26/84
06/28/84

LT 0.05(

LT 0.04
LT 0.02

LT 0.06
LT 0.04

LT 0.02
LT 0.02
LT 0.014
LT 0.04
LT 0.02

LT 0.4
LT 0.016

LT 0.05

LT 0.03
LT 0.015

LT 0.02
LT 0.05

LT 0.03

LT 0.011

LT 0.03
LT 0.017

LT 0.07
LT 0.017

LT 0.04
LT 0.010

LT 0.018
LT 0.02

LT 0.04

LT 0.4

LT 0.016

LT 0.03

LT 0.03
LT 0.018

LT 0.02
LT 0.04

LT 0.03

LT = Less Than
(2) Date of analysis for result No. 2 is 05/29/84.
(3) Date of analysis for result No. 2 is 06/29/84.



D-1
(Page 4 of 4)

IODINE-131 IN CHARCOAL CARTRIDGES

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IDN
Analysis

Date
Result fl

+ 2s (pci/ m )
Result f)

+ 2s (pci/ m )

038460/61

038500/01

038600/01

038640/41

038700/Ol

038760/61

038920/21

038960/61

039020/21

039060/61(

039080/81

039160/61

039260/61

039300/Ol

07/02/84
07/06/84

07/06/84
07/06/84

07/09/84

07/11/84
07/20/84
07/20/84

, 07/24/84
07/26/84
07/27/84

07/30/84

08/03/84
os/o6/s4

I

LT 0.02
LT 0.014

LT 0.02
LT 0.05

LT 0.03

LT 0.04
LT 0.03
LT 0.013

LT 0.04
LT 0.018
LT 0.03

LT 0.04

LT 0.017
LT 0.06

LT 0.04

LT 0.017

LT 0.012

LT 0.05

LT 0.012

LT 0.03
LT 0.04
LT 0.019

LT 0.05
LT 0.010
LT 0.03

LT 0.05

LT 0.02
LT 0.05

(1) LT = Less Than
(2) Date of analysis for result No. 2 is 07/09/84.
(3) Date of analysis for result" No. 2 is 07/10/84.
(4) Date of analysis for result, No. 2 is 07/23/84.
(5) Date of analysis for result No. 2 is 07/27/84.
(6) Date of analysis for result No. 2 is 07/30/84.



D-1

IODINE-131 IN CHARCOAL CARTRIDGES

NUS Radiological Laboratory
Internal Quality Control Program

1984

BLANKS AND REFK6ÃCES STANDARDS

NUS IDS
Analysis

Date
Expected Result

+ 2s (pCi/filter)
Reported Result

+ 2s (pCi/filter)

031775 12/01/83 LT 8

LT = Less Than



I

l

I

I



D-2

IODINE-131 IN MILK

NUS Radiological Laboratory
Internal Quality Control Program

1984

IXJPLICATE ANALYSIS

NUS ID¹
Analysis

Date
Results ¹1

+ 2s (pCi/1)
Results ¹2

+ 2s (pCi/1)

033300/Ol

033460/61

035220/21

036140/41

036180/81

036420/21

01/16/84

01/20/84

03/05/84

04/09/84

04/09/84

04/24/84

LT 0.6

LT 0.12

LT 0.19

1.6 + 0.2

LT 0.14

LT 0.08

LT 0.9

LT 0.13

LT 0.17

1.3 + 0.2

LT 0.15

LT 0.10

037400/Ol

039040/41

05/20/84

08/06/84

LT 0.3

LT 0.07

LT 0.17

LT 0.09

LT = Less Than



1

I

I



D-3

IODINE-131 IN MATER

NUS Radiological Laboratory
Enternal Quality Control Program

1984

DUPLICATE ANALYSES

NUS ID$
Analysis

Date
Result 01
+ 2s (pci/1)

Result 02
+ 2s (pCi/1)

030200/Ol

032620/21

033600/01

034640/41

036100/01

038580/81

038880/81

039420/21(2)

10/24/83
12/31/83
01/24/84
02/02/84
04/09/84
07/14/84

07/24/84
08/18/84

LT 0.08
LT, 0.10
LT 0.3
LT 0.3
LT 0.13
LT 0.05

LT 0.09
LT 0.05

LT 0.08
LT 0.4
LT 0.2
LT 0.2
LT 0.15
LT 0.07

LT 0.1'7

LT 0.3

1 LT = Less Than
(2) Date of analysis for result No. 2 is 08/24/84.



I



IODINE-131 IN WATER

NUS Radiological Laboratory
Internal Quality Control Program

1984

NUS IIC
Analysis

Date
Expected Result

+ 2s (pCi/1)
'eported Result

+ 2s (pCi/1)

032242 01/03/84
01/04/84

01/05/84
01/08/84
01/08/84
01/09/84
01/09/84
01/10/84
01/11/84
01/11/84
01/12/84
01/12/84

01/13/84
01/13/84

01/18/84
01/19/84
01/21/84
01/22/84
01/22/84
01/22/84

17+ 6

17+ 6

17+ 6

0

17+ 6

17+6
17+ 6

17+ 6

0

0

32 + 12

LT 0.3 (1)
LT 0.3

LT 0.3
13+2
13 +'2

18+ 2

LT 0.13
14+ 2

14+ 2

16+ 2

15+ 2

LT 0.2

LT 0.5
LT 0.2
LT 0.2
LT 0.5
LT 0.4
LT 0.2

1.7 + 0.2 (2)
27+ 3

(1) LT = Less Than
(2) This sanple was counted on counter 45. Occasional false positive

values were being observed at this time because of variations in the
backgrounds of the ten detectors. The overall problem was corrected
by using individual backgrounds for each detector and other
operational precautions. Had this been a true sample (and not a
reference standard) it would have been subject to an immediate
recount to confirm the positive value.
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E-1

I

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS I<4
Analysis

Date Nuclide
Result tl

+ 2s (pCi/1)
Result 42
+ 2s (pCi/1)

034100/01

037100/01

033480/81

. 035680/81

035960/61

035840/41

028260/61

037120/21

026780/81

030860/61
034360/61

07/16/84
05/22/84
03/19/84

06/29/84
07/23/84
06/15/84
07/23/84

05/22/84
07/16/84

02/27/84
04/20/84

Ra-226

Ra-226

Ra-226

Ra-226

Ra-226

Ra-226

Ra-226

Ra-226

Ra-226

Ra-226
Ra-226 ,

LT 4

LT 1.4
LT 8

LT 1.1
0.79 + 0.22
0.33 + 0.20
0.64 + 0.23

1.9 + 1.2
LT 0.4

25+6
4.9 + 0.7

LT 5

LT 1.4
LT 5

LT 1.0
2.3 + 0.4(

LT 0.19
1.2 + 0.3(
2.2 + 1.2
1.9 + 1.7

29+ 7

7.6 + 0.8(2)

1 LT = LESS THAN
(2) Results do not overlap. Although a final definite cause could not be

determined, it was believed that the problem was due to inconsistent
results in the chemical yield determination. Errors in the chemical
yield are not reflected in the quoted counting error. For sanples
counted by coincidence methods, a background interference was also
recognized. A planned investigation into this and the related problem
of poor results on intercmyarison samples and spikes could not be
pursued to ccopletion due to the decision to close the laboratory.
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F-1

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS H4
Analysis

Date Nuclide
Result fl

+ 2s (pCi/1)
Result f2
+ 2s (pCi/1)

027980/81 09/14/84 Sr-89
Sr-90

LT 160

LT 1.2
LT 300

LT 2

035220/21 05/03/84 Sr-89

Sr-90
LT 0.6

0.47 + 0.43

LT 0.5

1.1 + 0.5

032280/81 08/21/84 Sr-89
Sr-90

LT 20

14 + 08
LT 30

LT 1.5

037780/81 '8/29/84 Sr-89

Sr-90
LT 4

LT 0.9
LT 4

LT 1.1

032340/41 09/12/84 Sr-89
Sr-90

LT 40

LT 1.2
LT 30

LT 1.0

LT = Less Than
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F-2

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS IK4
Analysis

Date Nuclide
Result Cl

+ 2s (pCi/1)
Result 02
+ 2s (pCi/1)

037840/41 08/23/84 Sr-89
Sr-90

LT 2

LT 1.0
LT 3

LT 1.1

028780/81 08/30/84 Sr-89
Sr-90

LT 300

LT 3

LT 300

LT 3

LT = LESS THAN
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F-3

STRQBI'IUM IN SOIL

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS ID«
Analysis

Date
Result «1 Result «2

Nuclide + 2s (pCi/g(dry)) ,+ 2s (pCi/g(dry))

025620/21 08/21/84 Sr-89
Sr-90

LT 40

LT 0.8
LT 80

LT 0.16

031020/21 08/21/84 Sr-89
Sr-90

LT 5

LT 0.12
LT 6

LT 0.14



I
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G-1

TRITIUM IN WATER

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS ID «
Analysis

Date
Result ¹1
+ 2s (pCi/1)

Result «2
+ 2s (pCi/1)

029660/61

033200/01

035620/21

033420/21

035660/61

034600/01

033600/01

038860/81

10/30/83
01/18/84
04/25/84
05/07/84
05/14/84

05/29/84
06/12/84
09/12/84

LT 300

3200 + 400

LT 300

LT 300

LT 300

LT 300

140 + 80

LT 300

LT 300

2900 + 300

LT 300

LT 300

LT 300

LT 300

87 + 83

LT 300

LT = Less Than
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G-1

TRITIUM IN WATER

NUS Radiological Laboratory
Internal Quality Control Program

1984

BLINDS AND REFlZKNCE STANDARDS

NUS
Code

Analysis
Date

Expected Result
+ 2s (pci/1)

Reported Result
+ 2s (pCi/1)

01/14/84
01/18/84
01/27/84

Ol/27/84
02/02/84
02/06/84

02/08/84

02/13/84
02/13/84

02/21/84

650 + 240

650 + 240

650 + 240

650 + 240

650 + 240

650 + 240

650 + 240

650 + 240

650 + 240

650 + 240

590 + 180

550 + 180

730 + 90

LT 120 (1)
630 + 80

780 + 190

100 + 80 (1)
650 + 190

680 + 170

710 + 70

LT = Less Than
(1) Investigation indicated that the counter was functioning correctly

during the counting sequences for these samples and that the backgrounds
for the counting sets were typical. The reference standard has been
shown to be correct by multiple historical analyses. Therefore, it, was
presumed that the analysts simply failed to add the stock reference
aliquot to the blank matrix prior to analysis.



G-2

TRITIUM IN URINE

NUS Radiological Laboratory
Internal Quality Control Program

1984

DUPLICATE ANMYSIS

Analysis
Date

Result 41
+ 2s (pCi/1)

Result 42
+ 2s (pci/1)

06/15/83
I

4000 + 1900 2400 + 1600
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H-1

Direct Radiation
(Thermolaninescent Dosimetry)

NUS Radiological Laturatory
Internal Quality Control Program

1984

DUPLICATE ANALYSIS

NUS ID«
Analysis

Date
Result «1

+ 2s (ae/day)
Result «2

+ 2s (ae/day)

033120/21

033140/41

033220/21

033180/01

033360/61

033380/81

033400/Ol
033800/01

034060/61

034080/81

035260/61
035860/61

035880/81

036280/81

036920/21

036940/41

037020/21

037800/01

038360/61

038540/41

038560/61
038660/61

038680/81

039580/81

039600/Ol

039620/21

01/10/84
01/10/84

01/10/84
01/10/84

01/13/84
01/13/84

01/13/84
Ol/27/84
02/02/84
02/02/84

03/02/84
03/28/84

03/28/84
05/09/84

05/02/84

05/02/84

05/15/84
06/01/84
06/27/84
07/05/84

07/05/84
07/09/84

07/09/84
08/29/84

08/29/84
08/30/84

0.39
0. 22

0. 20

0. 24

0.25
~ 0. 23

0. 28

0. 19

0. 18

0.18

0.16
0.12
0. 18

0.29

0.21

0.22

0.19
0. 28

0. 21

0. 27

0. 28

0. 21

0.21
0.26

0. 33

0. 22

+ 0.07
+ 0.03

+ 0.04
+ 0.02

+ 0.04
+ 0.01

+ 0.03
+ 0.04
+ 0.03
+ 0.03

+ 0.03
+ 0.05

+ 0.06
+ 0.04

+ 0.04
+ 0.04

+ 0.03
+ 0.06
+ 0.04
+ 0.03

+ 0.03
+ 0.03
+ 0.04
+ 0.04

+ 0.09
+ 0.02

0.35
0. 22

0. 23

0. 22

0. 27

0. 22

0.30
0. 17

0.17
0.18

0. 18

0. 14

0.21
0. 29

0. 22

0.22

0.19
0. 29

0. 20

+ 0.08
+ 0.03

+ 0.04
+ 0.02

+ 0.04
+ 0.03

+ 0.05
+ 0.02
+ 0.03
+ 0.05

+ 0.04
+ 0.06
+ 0.07
+ 0.04

+ 0.03

+ 0.03

+ 0.05
+ 0.07
+ 0.04

0. 28

0. 23

0.21
0.25

0. 23

0.24

+ 0.04
+ 0.03
+ 0.05
+ 0.03

+ 0.03
+ 0.01

0.23 + 0.02
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SECTION I I I

A-1

GROSS ALPHA IN WATER

USEPA INTERCOMPARISON PROGRAM 1984

Collection
Date

EPA Results
+ 1s (pCi/1)

NUS Results
+ 1s (pCi/1)

01/20/84
03/18/84

10+5
5+5

11+ 0
6.9 + 0.2(

1 The EPA mistakenly listed the NUS 01/20/84 data in the 03/18/84 EPA report.
The results that appear here are correct.





B-1

GROSS BETA IN HATER

USEPA INTERCOMPARISON PROGRAM 1984

Collection
Date

EPA Results
+ 1s (pCi/1)

NUS Results
+ ls (pCi/1)

01/20/84
03/18/84

12+5
20+ 5

14 + 1(1)15+2

1 The EPA mistakenly listed the NUS 01/20/84 data in the 03/18/84 EPA report.
The results that appear here are correct.
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C-1

GAMMA SPECTROMETRY OF WATER

USEPA INTERCOMPARISON PROGRAM 1984

Collection
Date

II

Nuclide
EPA'esults

+ 1s (pCi/1)
NUS Results

+ 1s (pCi/1)

02/03/84

06/01/84

Cr-51
Co-60
Zn-65
Ru-106
Cs-134
Cs-137

Cr-51
Co-60
Zn-65
Ru-106
Cs-134
Cs-137

40+ 5
10+ 5
50+ 5
61+ 5
31+ 5
16+ 5

66 + 8.7
31 + 8.7
63 + 8.7
29 + 8.7
47 + 8.7
37 + 8.7

LT 47(1)(2)
99+()()
60 + la(l)-

— (1)
(1)

69+ 3
30+1
62+4
41+ 9
43+ 2
37+ 2

1 Results that were submitted to the EPA were calculated with an incorrect
conversion factor (0.125).
The results that appear in this table are correct (conversion factor = 1)

(2) LT = Less Than
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D-1

IODINE IN MILK

USEPA INTERCOMPARISON PROGRAM 1983

Collection
Date

EPA Results
+ 1s (pCi/1)

NUS Results
+ 1s (pCi/1)

03/02/84 6.0 + 0.9 5.0 + 1.0
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D-2

IODINE-131 IN WATER

USEPA INTERCONPARISON PROGRAM 1983

Collection
Date

EPA Results
+ 1s (pCi/1)

NUS Results
+ 1s (pCi/1)

04/06/84 6.0 + 0.5 5.0 + 0.3
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E-1

TRITIUN IN WATER

USEPA INTERCOHPARISON PROGRAM 1984

Collection
Date

EPA,Results
+ 1s (pCi/1)

NUS Results
+ 1s (pCi/1)

02/10/84
04/13/84

2383 + 351
3508 + 364

1933 + 115
3367 + 58
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E-2

TRITIUM IN URINE

USEPA INTERCOMPARISON PROGRAM 1983

Collection
Date

EPA Results
+ 1s (pCi/1)

NUS Results
+ 1s (pCi/1)

04/27/84 4496 + 372 4600 + 140
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F-1

URANIUM IN WATER

USEPA INTERCOMPARISON PROGRAM 1983

Collection
Date

EPA Results
+ ls (pCi/1)

NUS Results
+ 1s (pCi/1)

02/17/84 15+6 15+1
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G-1

RADIONUCLIDES ON AIR FILTER

USEPA INTERCOMPARISON PROGRAM 1983

Collection Date Radionuclide
EPA Value

+ ls (pCi/filter)
NUS Value

+ 1s (pCi/filter)

08/24/84 Cs-137 15 + 8.7 12+1
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H-1

RADIONUCLIDES IN FOOD

USEPA INTERCOMPARISON PROGRAM 1984

Collection
Date Nucl ide

EPA Results
+ 1s (pCi/1)

NUS Results
+ 1s (pCi/1)

01/27/84 I-131
Cs-137
K-40

20+ 6
20+5
2720 + 136

18+4
21+1
3054 + 117
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EPA "Blind" Analysis (water)

USEPA INTERCONPARISON PROGRAM 1983

Collection
Date Nucl ide

EPA Results
+ 1s (pCi/1)

NUS Results
+ 1s (pCi/1)

04/22/84 Alpha
Beta
Co-60
Cs-134
Cs-137

35 + 15.2
147 + 12.7
30 + 8.7
30 + 8.7
26 + 8.7

36+ 1

127 + 6
31 + 1

28+ 2
"24+ 3

1) This result is under investigation by the EPA due to a negative bias
obtained from the participating laboratories'esults.
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SECTION IV

REPORTING OF ANALYTICALRESULTS

In the tables presenting analytical measurements, the calculated value is
reported with the two sigma counting error (2s) derived from a statistical
analysis of both the sample and background count rates. The precision of
the results is influenced by the size of the sample, the background count

rate, and the method used to round off the value obtained to reflect the
degree of significance of the results. For analytical results obtained from

gamma spectral analysis, the precision is also influenced by the composition
and concentrations of the radionuclides in the sample, the size of the sample,
and the assumptions used in selecting the radionuclides to be quantitatively
determined. The two sigma error for the net counting rate is:

Rs Rb I/22s=2+t tbs

Where:

R = sample counting rates

,Rb = background counting rate
t = sample counting time

s

tb = background counting time

If the measurements on the samples are not statistically significant (i.e.,
the two sigma count error is equal to or greater than the net measured value),
then the radioactivity concentrations in the samples are considered not de-

tected.

Results reported as less than ("LT") are below the lower limit of detection
(LLD). The LLD is defined as the smallest concentration of radioactive mate-

rial in a sample that will yield a net count (above system background) that
will be detected with 95 percent probability with only 5 percent probability
of falsely concluding that blank observation represents a "real" signal.



For a particular measurement system (that may include radiochemical separation):

4.66sb

where:

LLD is the lower limit of detection as defined above (as pCi per

unit mass or volume)

sb is the standard deviation of the background counting rate or
of the counting rate of a blank sample as appropriate (as counts

per minute)

E is the counting efficiency (as counts per disintegration)

V is the sample size (in units of mass or volume)

2.22 is the number of disintegrations per minute per picocurie

Y is the fractional radiochemical yield (when applicable)

is the radioactive-decay constant for the particular radionuclide

5t is the elapsed time between the end of sample collection and

counting

The following are definitions or descriptions of statistical terms used in
the 'reporting and analysis of environmental monitoring results.

Precision relates to the reproducibility of measurements within a set, that
is, to the scatter or dispersion of a set about its central value.

Measures of thy Central Value of a Set. Mean (or Average or Arithmetic Mean)

is the sum .~
>

X of the values of individual results divided by the1=1 1

number of results in the set. The mean is given by:

X = (X> + X> + ... X ) / n = .g> i



measures of Precision with a Set. Standard Deviation is the square root
of the quantity (sum of squares of deviations of individual results from

the mean, divided by one less than the number of results in the set). The

standard deviation, s, is given by:

1

Standard deviation has the same units as the measurement. It becomes a more

reliable expression of precision as n becomes larger. When the measurements

are independent and normally distributed, the most useful statistics are

the mean for the central value and the standard deviation for the dispersion.

Note: In the USEPA Intercomparison Program, the standard deviation given
by EPA is for the expected laboratory result from three analyses. The standard
deviation given by NUS is the standard deviation from the mean of three r eport-
ed values.

Relative Standard Deviation is the standard deviation expressed as a fraction
o'f the mean, s/X. It is sometimes multiplied by 100 and expressed as a percent-
age.

~Ran e is the difference in magnitude between the largest and the smallest
results in a set. Instead of a single value, the actual limits are sometimes

expressed (minimum value/maximum value).
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Section V —Part A

Perfonnance Check ~Scnme

High Resolution Gamma Spectraaetry System
n

Period Covered: 1&anuary-84 to 30&eptember-84

Detection No. of Efficiency Ener Calibration
System Measurements Checks Background Slope Offset

01 27 1324 + 135 129 + 61 .4996 + .0005 .3882 + .5901

02

03

05

06

37

43

38

32

21

1563 + 168

1751 + 194

1535 + 159

1538 + 178

114 + 75

250 +117

155 +102

333 +221

1626 + 182 108 + 91

.5000 + .0011

.4997 + .0121

—.2510,+ .5414

.1656 +1.3369

.5002 + .0018 .4631 + .2280

.5002 + .0012 .0985 + .3883

.5002 + .0012 —.6357 + .4430

l. Efficiency Control Limits are + 3 standard deviations of cumulative average.
Errors shown are 3 standard deviations of the reported averages.

2. Overnight (54,000 seconds), empty shield backgrounds are counted once per
week on each detector. One peak is traced for each system to observe long
term trends. The peak tracked for system 01 is from K-40. The peak
tracked for other systems is from Pb-212. Errors shown are 3 standard
deviations of the reported averages.

3. Energy calibration Control Limits are 1.0 for offset and .500 + .001 for
slope. Errors shown are 3 standard deviations of the reported averages,

4. Detector 1 taken out on sevice.

5. Corrpiled from monthly averages through May 31, 1984. This detector had
several gain adjustments as a result of failures in the support
electronics. This resulted in higher apparent variations in the energycalibration parameters when averaged over the entire year. In actual fact
this detector was as stable as any of the others between gain adjustments.
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Section V —Part B

Performance Chedc S~rf
Gas-Prcportional Counters

Period Covered: 1&anuary-84 to 30&eptember-84

Counter No. of
Number Measurements Control Limits

Efficiency
AVG + 2s

Alpha 47

55

Beta 108

.243 + .018

.267 + .018

.407 + .014

.239 + .018 (1)

."266 + .016 (2)

.407 + .011

43 Alpha 116

Beta 116

.269 + .019

.395 + .014

.272 + .012 (3)

.401 + .014 (3)

Alpha 22

Beta 21

Alpha 7

Beta 7

.299 + .024

.422 + .021

.209 + .020

.381 + .015

.306 + .025

.411 + .016

.211 + .008 (4)

.382 + .010 (4)

45 Alpha 47

Beta 59

.239 + .027

.389 + .044

240 + 021 (5)
.386 + .027

1. Control limit based on 1983 data.
2. New contxol limits established after window replacement.

"3. New control limits based on January 1984 data.
4. New control limits established after replacement of windcw with one of

greater surface density.
5. New contxol limits based on January 1984 data. One outlier has been

excluded from the annual average. Plans to establish separate contxol
charts for each of the ten detectors were dropped with the decisison
to close the Radiological Laboratory.
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Section V —Part C

Performance Chedc a~naca

Packard Liquid Scintillation Counter

Period Covered lManuazy-84 to 3~eptember-84

Counter No. of
Number Measurements

Tritium Control Tritium Efficiency
Limits x+ ls

52

53

22

31

.616 + .004

.611 + .004

.616 + .005

.610 + .003

(1)

1. Counter 52 was serviced as a result of erratic background counts due
to increased noise in electronics. The unit was out of service during
part of 1984 while the problem was being solved.
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Section VI-A

Chemical Re~verer Determination

Methods

Chemical recovery data was ccapiled only for the analysis of I-131 during
1984. The yield for this analysis is based on a gravimetric determination
using a standardized stable iodide carrier precipitated as CuI. Recoveries
were corrpiled for the periods March 1 through April 30 and for May 1 through
May 31, 1984. These results are reported as representative of the chemical
separations done throughout the year. Additional carpilation of this data
was not performed because the decision to close the laboratory eliminated
any future applications of such statistical data.





Section VI-B

Chemical ~Recove Determination

Results

Analysis
Type

No. of
Media Samples Precipitate

Chemical Recovery
+ ls

Period Covered 1Warch-84 to 30-April-84

I-131 water 49

milk 73

CuI 0.74 + 0.07

0.73 + 0.07

Period Covered 1+lay-84 to 31May-84

I-131 water 22

milk 32

CuI 0.74 + 0.09

0.73 + 0.07
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QUALITY CONTROL AT UST-RD

One of the most important attributes of a low level radio-
analytical laboratory is the capability to measure low levels of
radioactivity. The ability of United States, Testing Co. i Inc.
(UST-RD) to achieve accurate and precise measurements at low
activity concentrations helps the customer to confirm that
conditions of the work place. or emissions from the plant area do
not significantly contribute to the public's exposure to
radiation. To address the needs of the customer's UST-RD has
implemented a Quality Control (QC) system based on statistical
concepts.

The goal of the UST-RD QC program is to demonstrate control of
the analytical systems and the quality of analytical results.
Primary statistical measures *used by UST-RD to assess the
effectiveness of the analytical systems are the:

Decision Limit (Lc)
Nean Blank Value (NBV)
Detection Limit (Ld) and
Total Propagated Uncertainty (TPU).

Decision Limit

K(sigma 0) + NBV

where:

K is the one-sided confidence factor at the 95% confidence
level (1.645) and:

Sigma 0 is the observed standard deviation of a series of blank
sample counts in dpm.

MBV is the mean value of a series of blank sample counts in
dpm ~ I

(with K 1.645) there is only a 5% chance that a true
mean count rate at the MBV will be falsely recorded as a
positive value.

is used only to determine if a measurement is statis-tically different from background. It should not be used as
a practical detection limit (DL).

DR2:(7,2)9



DL. (Detection Limit)
The DL is defined as the smallest quantity of radioactive
material that can be detected with some specified degree of
confidence., If one is satisfied with a 50% degree of confidence
then:

Lc ~ DL

Howevers UST-RD is obligated to report data at. the 95% confidence
level at a contractually specified detection level. Hence'f is
taken as:

DL 2"Lc

In practice. UST-RD would like Lc to be lower than 1/2 of DL.

TPU. Allowed Total Pro a ated Uncertaint
TPU is the allowed uncertainty around reported data and is
related to the activity of the sample.

Above 20 times the specified DL for- sample determinations
requiring chemical separations UST-RD allows + 20% of the actual
value except for alpha spectrometric determinations where 10% is
allowed. For non-destructive analyses such as tritium
determinations and direct gamma counting. UST-RD allows + 10%
uncertainty at or above 20 times the DL.

Samples showing activity lower than 20 times the DL. allowed TPU
is found using the equation:

TPU ~ (DL — LC) ~ SQRT(S ~ DL)

DL

where: S found activity (dpm)

At one times DL (considering that Lc is actually 1/2 of DL)i
UST-RD allows 45% uncertainty.

I

The above measures provide criteria by which to assess the
acceptability of the analytical results via their application to
the QC samples which accompany the customers samples through the
radio-analyt ical system.

DR2:f7i2]9



Systematic errors must be minimized wherever possible. Hence.
the QC "spikes" are prepared by weight in a separate QC
laboratory and submitted to the analytical laboratory for
addition to the appropriate matrix material and subsequent
processing along with the customer samples. The QC laboratory
also prepares the yield monitors (tracers and stable carriers) by
weight using NBS traceable radioactivity standards and/or well
documented procedures.

QC sample results are control charted and compared to the limits
derived from the f ci NBVI and TPU concepts. The values for NBVI
Lc and Id have been measured and are accurately known for
analyses and matrices which are frequently requested. The number
of spikes observed to be outside of the TPU limits are well below
the 5% allowed indicating that the analytical systems are in
control. The quality of the QC data is a measure of the quality
of the actual sample results. Analysis of duplicate spiked
samples (or duplicate sample analyses) are used as a check of the
precision of the systems. The measure of the accuracy of the
analytical systems is obtained by comparing the "found" value of
the QC spikes to the "expected" value considering the allowed TPU
at the activity level of the spikes. The TPU of the actual
sample is compared to the allowed TPU at the found activity level
of the sample. The result of the comparison indicates whether or
not a sample needs additional countingI re-work or a complete
re-run.

Traceability of the sample data is ensured by using positive
log-in and laboratory flow procedures. Customer turn-around-time
requirements are addressed by scheduling the analyses (presently
by manual means) and by computerized sample tracking through the
system. Sample activity checks are performed during sample
receiving and logging for those samples coming from locations
which have a history of radionuclide activity significantly above
environmental levels. Bioassay samples are not expected to
contain significant levels of activity except for samples from
personnel who have been involved in occurrences which have
resulted in personnel exposure. Positive control of the
potential for cross contamination of the samples is provided by
analyzing samples expected to contain higher than environmental
levels of activity in laboratories which are separate from the
low level laboratories.
UST-RD has a comprehensive training program which certifies the
analysts for the work in their respective laboratories and checks
their individual performance via the QC samples. HoweverI
because of the nature of laboratory works some level of error
(even with the best of training) is to be expected. Hence.
UST-RD has implemented a system of additional verification of the
data prior to reporting results. Even so some errors will go
undetected causing UST-RD to report nonconforming data. When
non-conforming data is detectedi UST-RD reports the occurrence of
the error to the customer. The error source is investigated and
corrective actions are suggested by the laboratory supervisor and

DR2: [ 71 2 ] 9



reviewed by the QA Department. The error is documented using a
non-conforming data (NCD) report upon which is described the
reason(s) for the error and the corrective actions taken or
planned to minimize the reoccurrence of similiar errors in the
future. Copies of the NCD are forwarded to the supervisors'he
technician involved and the customer.

Flow of the samples through the analytical system is shown in the
following diagrams.

Lloyd A. Curriei "Limits for Qualitative Detection and
Quantitative Determination." Analytical Chemistry. Vol.
40i No 3i March 1968.

DR2:(7I2)9



Sample Receiving

Sample
Receiving

( log in)
o Eliminate manual logini

(redundant login)

Ana lytical
cards

o Print cards with yield monitor
assignment 6 instructions as to when
analysis should be started.

o Check sample activity range.

Login
L i5't ing

QC Vial
Assignment

Query login,
for sample
information

o Quick access to samples by:
UST number
Customer number
Received date
Isotope
Sample status

Schedule
Analysis

o Consider batch size. reporting times and analyses
already in progress .

o Sample storage information.
o Notification to start analysis.
o Assign number and type of QC samples.

Sample to
Lab + yield
moni tor v ia'



Sample Analysis

Sample
Prep.

Information needed:
o sample has arrived in lab for processing. update

sample status.
o Date it must be out of sample preparation lab to

meet report date!
o Sample aliquot.

Sr90. Sr89
(more than
one separ.)

Information, needed:
o Sample Analysis started. update

sample status.
o 1st or 2nd separations update sample

status.
o If first completedi schedule second-
o Completion time required.

Sample
Analysis

Simple
Procedures

Information needed:
o Sample "Analysis startedi update

sample status.
o Completion time required.

Counting
Room

o Sample to counting room. update sample status.
o Assign counting time required and instrument

toe'ounting-

To
Data
Evaluation

o History of sample needed. If rerun requested wny
was it needed. What result was produced prior torerun.



DATA EVALUATION

Manual Dat
Entr

ag Tap Direct
Transfer

REES
Analytica
Data file

Isotope
Counter
Efficienc

Yield and
Blank Ayerag
QUACK file

Primary
Sample datafile

Calculat ion
Program
Nodules

Information needed:
o Sample dates.
o Yield monitor information.
o Counting data. Account for different counters

producing data (Sr85. Sr90) .
o Standard report units for the sample.
o Required Detection limit and TPU ~

Temporary
Result
File

Calculat ion
Report for
Data Review

Information needed:
o A measure of the detection limits
o Q.C. result — compared to expected and TPU
o Sample result - compared to DL and TPU.
o Flag discrepant results.

Data Review
Nake Changes
Until Result
Approved

Information needed:
o Sample rerun information.
o Expected activity range ~

o Data within specs.

Results & QC
Moved to
L INS File.

o Sample results ready for reporting but no
yet reported'pdate sample status.

o Automatic selection of isotopes based on
customer.

gC Summary
Listings

OC Informa-
tion Passed
to Staff



DATA REPORTZNQ

Primary
Lookin

File

Zsotope
Result
File

L
Comment
Description
File

F inal
Report

Znformation Needed:

o Results reported. and report. date.

o Summary information on number of samples reported over
spec x f i ed period ~

o Billing information.



TASK ZZZ

Oualit Control Re ort
3rd and 4th Quarters 1984

Prepared by UST-RD for customer review.

Following is the Quality Control Report for Environmental
Radiochemical Analysis (ERA) ~ Task ZZZ ~ for the 3rd and 4th
quarters for 1984.

To make this report more comprehensive< the analysis
identifiers have been modified to include two types of total
alpha and total beta analyses as well as to provide for
reporting of isotopic Sr (Sr-89 and Sr-90). As soon as we
can modify the softwarer we will report two categories of
plutonium (Pu-239/240 and Pu-238).

A~nal sis
B ss

BD
A
AD
Z131
Sr90
Sr89
Pu239
Unat
P32
H3
C14
Kr 85

Gross beta activity. extracted
Gross beta activity. directly plancheted
Gross alpha activity, extracted
Gross alpha activityI directly plancheted
Z-131 separation
Sr-90 separation
Sr-89 separation
Zsotopic plutonium separation'
Uranium (mass determination)
P-32 separation
Tritium determination
Carbon-14 determination. Benzene Synthesis
Krypton-85 determination

Matrix

W

M

F
A
S
G

Water
Milk
Air particle filter
Alfalfa
Soil
Gas (E.G. air; Kr-85 analysis'enzene Synthesis)

A letter code following the radiochemical yield on the QC datalistings. designates whether the data were corrected by tracer
yield (T)i gravimetric yield (G)I or spike yield (S). The QC
data listings are available for customer review upon request.
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I BLANKS

In the "Blanks" tablei UST-RD shows the residual activity found
in the blank sample matrix after subtraction of the counter
background- Lc is determined using th'e standard deviation plus
the residual mean activity above 0 of the "Expected" mean blank
value (NBV) where sufficient data are available (Lc ~ 1.645
Sigma 0 + NBV ~ Where sufficient blank data is not availablez Lcis estimated. Comparison of the current data to Lc gives an
indication of type I error.
The expected column shows the blank data accumulated earlier.
The found column contains the data for the 3rd and 4th quarters
of 1984.

In this reporti UST-RD shows two values for Lc. The upper value
is that obtained from the "Expected" data. The lower value is
1/2 of the contractual Ld. Where the upper Lc is significantly
greater than the lowered UST-RD will investigate the reasons for
the discrepancy and cover the findings in a later report. The
blanks above Lc were determined by a comparison to thecontractual Lc (1/2 of Ld) .

Blank data for direct beta counts (BD filter matrix) are
elevated. Earlieri UST-RD began storing the filters away fromair exposure which seems to have reduced the fluctuation.
However. some'fluctuation is still observed. part of which may be
due to inherent background differences in different packages of
unused f ilters. Howeveri we feel that most of the remaining
variance is probably due to using varying count lengths (some
Samples have higher activity than the normal samples ~ Hence'hey
are counted for shorter time and/or on higher background
detectors).
Pu-239 and Sr-90 (water matrix) blanks are mixed. Some are from
the intermediate level laboratory and some accompany analyses of
soil and vegetation matrix such samples may be counted for
shorter lengths of time because of the activity level.

Hence'heyare expected to show a higher blank value. We are
implementing protocol to keep such data separately in the future.
Other blank data for this period appear acceptable.

DR2:[7i2]84 PAGE 2



Blanks

3rd and 4th Quarters 1984

Analysis Matrix/ Expected
Amount + Sigma

(n) dpm

Found
+ 'Sigma
& (n) dpm

Lc Blanks
dpm* Above

(approx.)

W

1 L
9-85E-1
+1.19E+0(23)

7.74E-l
+2.57E+0(2)

2 '4E+0
4 '4E+0

BD W

1 f
1.01E+0
+1.30E+0(29)

7.41E-l
+1.23E+0(13)

3 '4E+0
4 '4E+0

Fa
1

W

1 L

W

1

Fa
1

3.38E+0
+2'.49E+0(30)

2.41E-l
+5.76E-l(31)

1.47E-l
+3 '8E-l(24)
1.12E+0
+1.65E+0(36)

2 9 6E+0
+2-75E+0(36)

1.05E-1
+1 ~ 49E-1(6)

1.64E-l
+2.97E-1(9)

6.72E-1
+4.49E-1(55)

7.48E+0
5.00E+0

1.19E+0
4.44E+0

6-70E-1
4.44E+0

3.83E+0
1.67E+0

Z131 -2 88E-1
+1.42E+0(3)

4.40E-1
+ -- --(1)

2. 34E+0
2.22E+0

7.09E-1
1.84E+0(5)

-1.00E+0
+1.61E-1(2)

3 '4E+0
2.22E+0

SR90 wb
1 f

2.44E-1
1.40E+0(43)

3.53E-l
+7.97E-1(30)

2.55E+0
6-55E-1

F
1-6

1-69E-1
7-47E-1(8)

3 '2E-1
+5.04E-l(13)

1-40E+0
1 ~ 67E+0

M

4 L
None 6 '4E-1

+ —--(1) 8 '0E+0
0

SR89

Pu239

Wc
1 L

F
1-6

wb
1 f

-2 14E-1
+1.41E-1(2)

5 87E-1
+1.80E+0(4)

1'1E-2
1 ~ 80E-2(11)

7.91E-l
+2.40E+0(6)

8.88E-l
+1.24E+0(10)

1.59E-2
+2 '8E-2(28)

2-31E+0
6 66E+0

3.54E+0
'1.67E+1

3.97E-2
4.44E-2

F
1-6

8.05E-3
+9.90E-3(13)

3.47E-3
+1 ~ 04E-2(14)

2.43E-2
7.50E-2
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Continuation

Analysis Matrix/ Expected
Amount + Sigma

(n) dpm

Found
+ Sigma
& (n) dpm

Lc, Blanks
dpm* Above

(approx.) Lc

Pu239
50 g

1 35E-2
+8.72E-3(2)

2-06E-2
+3.45E-2(4)

2 22E-2
6.65E-2

V Nat-1 W

F 1 L
4-65E-2
+5 'lE-2(18)

1.51E-2
+1 ~ 57E-2(5)

1.31E-l
3 '0E-1

8-45E-2
4.07E-2(8)

2 26E-1
+5.30E-2(2)

1.51E-l
1.11E+0

P32 W

0 ~ 1
1-04E+0
+1.55E+0(4)

8 91E-1
+1.08E+0(3)

3-59E+0
1.11E+1

H3 Wc

0.005 L
2 '6E+1
+9-46E-1(7)

2 4 4E+1
+1.21E+0(40)

2-62E+1
1 ~ 67E+0

2c

KR85 G
1 M3

1 76E+0
+2.11E+0(4)

None 5 23E+0
2.22E+0

C14 5-96E-1
+1.58E-l(4)

None 8.56E-1
1.11E+0

* Two Lc's are shown'he first is calculated from the "expected"
blank data. the second is 1/2 of the contractual detection limit.
The blanks are compared to the contractual Ld to assess the number
of blanks above Lc. Units shown are dpm per sample. To compare to
customer specificationsi the Lc's should be divided by the sample
size and converted to the appropriate activity units.

1 Micrograms per samplei the "Found" data is higher than expected'ut
well within the contractual specifications.

a Some of the earlier blanks were counted on high background detectors
and/or for shorter counting times to match the procedure used for
the intermediate level samples. Intermediate level data is mixed in
the "Found" data for this period. We are implementing protocol to
keep the various activity level QC separate to better reflect the
samples.

The water matrix for Strontium and Plutonium has been used as a
universal blank for all matrices. Hence'he results of the blanks
may exceed the Lc for a true water matrix, blank. This can be due to
shorter counting times in some cases and/or potential for higher
blank values when analyzing more d'ifficult matrices such as soil oralfalfa.
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b Blank matrix for vegetation and, soil are difficult to obtain. These
matrices usually contain natural and/or "fallout" activity- We have
been using a water blank to fill the gap. Counting times for the
various matrices are selected to meet contractual cri teria. The
technicians have been labeling these blanks as water (W) even though
they are actually run with various other matrices. Hence'his data
is mixed.

The technicians have been instructed to label these blanks such that
they reflect the sample matrix which they accompany through the
process and they will be shown separately in future reports once the
separation has been established.

c Instrument background is not subtracted from the tritium blank.
Hence'he residual activity is not used to estimate Lc. This Lc
appears elevated because the counter background is not subtracted.
The blank value is subtracted from the sample data by the LSC prior
to calculation. The Lc as applied to the sample data is 2.12 dpm.
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II SPIKES

Data are individually yield correctedi except for extracted
gross alpha (A)i gross beta (B) and UF Ext where spike
yields are used to correct the data. Yields for H-3 are
considered quantitative. Hence'o yield adjustment is used
for H-3.

Comparison of spike data at Ld gives an indication of TypeII error. 't the 95% confidence interval. 95'4 of the spikes
should be greater than the Lc's determined from the
"Expected" data.

Data shown in the Found column include all of the propagated
uncertainties (Total Propagated Uncertaintyi T.P.U.). The
T.P.U. limit is an estimation of allowed error and is
calculated using the equation:

TPU m [(Ld-Lc)/Ld] * SQRT (S * Ld/S)

Contractual detection limit
S Activity found in the sample

1.645"(sigma 0) + MBV
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Quality Control Data on Spikes

3rd and 4th Quarters 1984

Analysis/ Expected
Natrix/ + sigma*
Amount dpm

Found
+ sigma
& (n) dpm

spikes
out of dpm
T ~ P.>VS ~ (Appr ~ )
Limits

Spikes
above

c

Mean
pooled
error
dpm

B
Wi 1L

1.03E+1
+3.09E-1

9.89E+0
+ -- --(1)

2.94E+0 1 2.06E+0

BD
WI lL

2 07E+1
+6.21E-l

1.03E+1
+3.09E-1

1-93E+1
+9-79E-1(2)

1.01E+1
+1.18E+0(13)

2 94E+0 2

3.14E+0 13

2.30E+0

1.61E+0

2.07E+1
+6.16E-l

1 94E+1
+2.52E+0(12)

'.14E+0 12 2.26E+0

WI lL
2-63E+0
+7.89E-2

3-22E+0
+9.66E-2

2 '8E+0
+6.87E-l(8)

1.52E+0
+ -- --(1)

1.19E+0 8

1-19E+0 1

3 '0E-1

2.98E-1

AD
WI 1L

5.23E+0
+1.51E-l

2 66E+0
+7.99E-2

5 06E+0
+1.55E+0(8)

2.56E+0
4.55E-1(7)

1.19E+0 8

6.70E-1 7

6.69E-1

5-21E-1

3.44E+0
+1.03E-l

3-96E+0
+ -- --(1)

6.70E-1 1 6.00E-1

5-18E+0 5.88E+0
+1.56E-l +1.59E+0(7)

6.70E-1 7 9.42E-1

Z131
Wi0 ~ 5L

5-31E+0
+1.60E-l

2 68E+1
+8 '0E-1

3.69E+0
+3.68E-l(2)

2.56E+1
+1.38E-l(2)

2.34E+0 2

2 '4E+0 2

9-01E-1

2.68E+0

8 'E-1
+2.4E-2

9.09E-1
+5.81E-1(4)

2-34E+0 Og 5-67E-1
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Continuation

Analysis/ Expected
Matrix/ + sigma*
Amount dpm

Found
+ sigma "*
& (n) dpm

Spikes Lc
out of dpm
T.P.U.~ (Appr.)
Limits

Spikes
above
Lc

Mean
pooled
error
dpm

Z131
Mi4.1L 5.33E+0

+1 ~ 60E-1
4.24E+0
+2-93E-2(2)

3-74E+0 2 9 '8E-1

2.69E+1
+8.10E-l

2.73E+1
+1.33E+0(2)

3 '4E+0 2 2-93E+0

8.10E-l
+2-50E-2

8.97E-l
+2.48E-l(4)

3.74E+0 Og 7-07E-1

SR90
Wi 1L

WilL

4.08E+0
+1.22E-l

6.68E+0
+2.01E-1

5 1 0E+0
+1.53E-l

4.31E+0
+6.79E-1(ll)
6-93E+0
+1.58E+0(5)

4-71E+0
+ -- --(1)

2-55E+0 ll
2.55E+0 5

2.55E+0 1

8-95E-1

1-31E+0

1-26E+0

SR90
Fi 1-6

5.18E+0
+1.55E-l

5.32E+0
+1-20E+0(19)

1 40E+0 19 1-90E+0

4-10E+0
+1.23E-l

3 '5E+0
+ -- --(1)

1-40E+0 1 9.00E-1

Mi 1L 5 llE+0
+1.53E-l

3.98E+0
+8.23E-1(2)

2.55E+Oe 2 6-63E-1

Ai50g 1-23E+1
+4.45E+0
(22)

1.34E+1
+1.06E+0(8)

2-55E+Oe 8 1-56E+0

S i 100gd 9 70E~1
+8.00E+0

1-06E+2
+ ——(1)

2-55E+Oe 1 1.05E+1

Si50gd 4-85E+1
+4.00

4 73E+1
+3.85E+0(4)

2.55E+Oe 4 4.95E+0

Si2g 6.57E+0
+1.97E+0

6.21E+0
+ -- --(1)

2.55E+Oe 1 9-20E-1
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Continuation

Analysis/ Expected
Matrix/ + sigma*
Amount dpm

Found
+ s i@ma **

(n) dpm

Spikes L
out of dpm
T.P.V.8 (Appr.)
Limits

Spikes
above
Lc

Hean
pooled
error
dpm

SR89
Wi 1L

2.12E+1 1.74E+1
+6-40E-1 +9.98E+0(2)

2.31E+0 2 7 ~ 0 3E+0

6 '9E+0
+2-00E-l

6 '8E+0
+ -- --(1)

0a 2.31E+0 1 3.53E+0

Fi 1 1.82E+1
+5.46E-1

1.84E+1
+1.19E+0(3)

3.54E+0 3 2.12E+0

1 51E+1
+4.50E-1

2 07E+1
+3.21E+0(3)

3.54E+0 3 4.35E+0

5-55E+0
+1 ~ 70E-1

7.82E+0
+9.41E-1(3)

0a NA 1.75E+0

3.73E+0
+1 ~ 20E-1

2.95E+0
+1.59E+0(4)

0a 2-01E+0

6 21E+0
+1-90E-1

8.12E+0
+2 '7E+0(2)

0a NA 1.71E+0

SR89
S

1-45E+0
+5.00E-2

1-54E+1
+4 '1E-1

2.37E+0
+1-29E+0(4)

1.65E+1
+ -- --(1)

0a

3-54E+0 1

1.36E+0

2-24E+0

Pu239
Wi4L

5.23E+1
+1.57E-1

5-23E+0
+5.9E-'2(2)

3-97E-2 2 3-llE-2

5-11E-1
+1.53E-2

4-51E-1
+1 '2E-1(13)

3.97E-2 13 5-43E-2

P32
WilL

4-67E+0
+1.40E-1

4-64E+0
+ —--(1)

3-59E+0 1 7.79E-1

8.42E+0 1.04E+1
+22-52E-1 + -- --(1)

3.59E+0 1 1.63E+0
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Continuation

Analysis/ Expected
Matrix/ + sigma*
Amount dpm

Found
+ sigma **
& (n) dpm

Spikes Lc
out of dpm
T.P.U.B (Appr.)
Limits

Spikes
above
Lc

Mean
pooled
error
dpm

P32 1.08E+1
+3.24E-1

1.31E+1
+1.16E+0(2)

0 3 '9E+0 2 1 ~ 81E+0

2-20E+1
+6-60E-1

2 56E+1
+3.29E+0(2)

0 3.59E+0 2 3 '4E+0

KR85 None 5 23E+0

H3
WI 0 ~ 005L

4 ~ 02E+0
+1.20E-1

4.82E+0
+1.52E+0(58)

19b 2 '2E+0 57 1.72E+0

C14
Gi 1M3

None 8.56E-1

* Relative Error ~ SQR(C2 .+ D12 + ... ~ Dn2 ~ p2)

where: C calibration error (assumed to be 3%)
D dilution error
P pipetting error

Pipetting errors are estimated to be + 1-5%
Weighing errors are estimated to be + 1 mg

**This data column includes all random errors
1 Micrograms per sample
9 T.P.U.i total propagated uncertainty
+ Lc for soil (S) and Alfalfa (A) is from the water matrix
a Activity of these spikes was below Df by the time they were

analyzed. Hence'he TPU is not applicable.
b Some of the tritium spikes fall outside the TPU Limits because

shorter counting times are used for tritium samples analyzed in
the intermediate laboratory(and the accompanying samples) ~ This
problem will be corrected by analyzing appropriately higher
level tritium QC spikes for the intermediate lab samples. Theywill appear under the code H3---H on the next report.

c The expected strontium activity for the UST-1361 Alfalfa
references material used as a QC matrix for all vegetation
analysis was established from earlier data.

d The expected strontium activity on a composite soil sample (used
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as a QC spikei soil matrix) is based on an average of all the QC
sample data accumulated over this period (2nd half 1984). The
found value is 48.5 + 4.0 dpm per 50 g.

shown is from the water (W) matrix. The alfalfa
reference material has demonstrated variance of about 40'4 for 50
g of the material. Hencei the value outside of the TPU limit is
to be expected.

f Some of these spikes were only counted for 200 minutes because
the actvity levels of the actual samples were high (process
water samplesi intermediate lab). Hencei the spike activity
(0 ' dpm) was too low to achieve the TPU limit.

g The Lc is based on insufficient data and appears to be
overestimated. These spikes were below the activity level of
the Lc by the time they were analyzed. They are presented for
information only. Howeveri they do provide information to
indicate that the current Lc is lower than was calculated from
the "Expected" data.
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ZZZ DUPIZCATE SPIKES

Analysis of duplicate known yield data denotes accuracy and
precision of each analysis type. Accuracy of the data are
shown in the spike table.
Precision for the analyses is shown below. The mean
precision is the average of the difference between
duplicates relative to the mean of the duplicates. Sigma
is the standard deviation about the mean precision.
Short-term procedure bias may cause the sigma value to be
inflated. Spike levels are generally at 1 and 2 times the
contractual fd's. Hence'llowed uncertainty is 70'4 and
504. respectively-
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Quality Control Data of Duplicate Spikes

3rd and 4th Quarters 1984

Analysis/
Matrix

Expected Mean PrecisionI*
+ Sigma & (n) . Decimal,

Observed Mean Precision.*
+ Sigma a,(n) I Decimal

B W

BD W

9 '7E-2 + 1.29E-1 (ll)1
1 ~ 01E-1 + 1-12E-l(16)

9.85E-2 + 1.11E-l(14)1

None

8.43E-2 + 4-60E-2(2)

None

AD W

Z131 W

„M

SR90 W

9-82E-2 + 1.071E-1(16)

No earlier data

1-58E-2 + 2.05E-2(2)

3-22E-1 + 1.05E-l(3)

7-75E-2 + 4.71E-2(6)

1-55E-1 + 1-44E-1(10)

No earlier data

2.45E-1 + 1-53E-1(4)

1 ~ 46E-1 + -- --(1)
None

6.12E-2 + 7.73E-2(2)

None2

3.72E-2 + 4.70E-2(2)

1-98E-2 + 2.13E-2(2)

1-43E-1 + 7.51E-2(3)

6.76E-2 + 4-37E-2(10)

SR89 W

P5

.Pu239 W

1.69E-1 + -- --(1)

7-03E-3 + -- --(1)

1-07E-1 + 9-20E-2(4)

2-25E-1 + 1-46E-2(3)

4.49E-2 + 1 ~ 46E-2(3)

7.96E-2 + 6 29E-2(16)

2 '0E-2 + 3 ''OE-2(2)

None

8-38E-2 + 6-04E-2(9)

6.98E-2 + 4.00E-2(6)

5 82E-2 + 6.07E-2(7)

1-91E-2 + 1 '0E-2(2)
7-75E-2 + 5-73E-2(16) "9 09E-2 + -- --(1)

P32 W

H34 W

9.23E-2 + 8 '5E-2(17)
No earlier data

9.46E-2 + 4-27E-2(2)

1-58E-1 + 1.16E-l(15)

7 '0E-2 + 2 '0E-2(3)
1-90E-1 + 1-12E-l(2)

7.64E-2 + 2.16E-2(2)

1.16E-1 '+ 4-76E-2(9)
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Continued

Analysis/
Matrix

Expected Mean PrecisionI*
+ Sigma a (n) i Decimal

Observed Mean PrecisionI*
+ Sigma 6 (n). Decimal

KR853 G

C14 G

7-31E-2 + 5 '5E-2(6)
None

None

None

* Expected mean — mean from earlier data.
Observed mean — mean for the current month.

1 B and BD (as well as A and AD) data were mixed in the "Expected"
data.

2 Spikes for direct counts of filters are difficult to prepare. We
are looking for a method to track and report replicate counting data
as a substitute.

3 Precision for the Kr-85 analysis is from duplicate sample analyses.
4 Some duplicate tritium spikes that were out of the TPU limits were

rejected from the precision determination because their activity
levels were below Ld for the count lengths used (analyzed along with
higher activity samples).

5 Duplicates on some of the Sr-89 data were rejected because the
activity of the spikes were below the detection limit, at the time of
the analysis.

Errata The observed precision for the Sr-90 analysis(water matrix)
on the last report was in error. Zt should have been shown as
6.22E-2 + 4.58E-2.

II

A
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IV STANDARD REFERENCE MATERIA(S

Standard reference material in the various matrices are
'ifficultto obtain. We are presently issuing UST-RD

generated reference material (spikes) to fill the gap.

CHENICAI YIEfDS

Task III uses the tracer yield data to adjust analytical
results except for strontium (where Sr-89/90 are requestedi
gravimetric yields are used. Where only Sr-90 is requested.
Sr-85 tracer yields are used). and tritiumi where recoveries
are quantitative. Uranium recoveries are quantitative except
for APF and vegetation (Alfalfa) matrices where the spike
yield is used to correct the sample data. Spike yields are
used to correct gross alpha and gross beta analyses.
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Quality Control Data on Chemical Yield

3rd and 4th Quarters 1984
'

Analysis/ Expected + Sigma a (n)
Natrix Decimal

Found + Sigma & (n)'ecimal

B+ '

BD+ W

A+ W

AD+ W

Z131 W

SR90 W

SR89 W

PU W

S

9-24E-1

8.80E-l

8»76E-1

7.66E-1

+ 1-56E-l(46)l

+ 1.89E-1(46)1

+ 2.02E-1(37)1

+ 1 ~ 29E-l(21)

8-17E-1 + 1 36E-1(17)

8.13E-1

8-35E-1

+ 1.25E-l(56)

+ 2-33E-l(19)

5 '3E-1 + 1 ~ 77E-1(11)

7 73E-1

No previ

8 40E-1

7.16E-1

+ 1.38E-1(27)

ous data

+ 6-39E-2(5)

+ 1.56E-1(15)

8.07E-l + 2-15E-l(27)

6 64E-l + 4 01E-2(5)

3.42E-l + 2.42E-l(31)

2-01E-l + 6 '8E-2(4)

9-'11E-l + 1-56E-1(36.)1 8-OOE-1 + 0-OOE+0(5)2

1-OOE+0 + 0-OOE+0(38)3

8 30E-1 + 2-08E-4(23)2

1 ~ OOE+0 + 0 ~ OOE+0(25)3

7.60E-l + 5-33E-2(4)

7.14E-l + 1-64E-l(10)

8.06E-l + 1.93E-1(49)

8-68E-1 + 1.17E-1(33)

6.68E-l + 2.08E-1(8)

5-90E-l,.+ 2-04E-1(6)

9.20E-l + 7 '1E-2(3)
7-63E-1 + 1-90E-l(12)

8.67E-1 + 1 ~ 22E-l(29)

7.45E-l + 1-67E-l(43)

5.22E-l + 2-06E-1(16)

7 88E-1 + 2.42E-1(30)

4.39E-l +"1-03E-1(4)

U nat*i+
W 9 54E-l + 1-56E-1(29)

1.01E 0 + 1.65E-l(17)

6.24E-1 + 8-77E-2(2)

8.88E-1 + 1-80E-1(4)

8.16E-l + 1.57E-l(4)
6.13E-1 + 1.65E-1(10)
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Continuation

Analysis/
Matrix

Expected + Sigma & (n)
Decimal

Found + Sigma & (n)
Decimal

P32 W

H3+ W

KR85+ G

C143 G

9.26E-l + 9-39E-2(10)

1.09E 0 + 4-14E-1(42)

1.02E+0 + 2-18E-2(4)
F

9-64E-1 + 7-89E-2(17)

8 '0E-1 + 1 ~ 65E-l(10)

1.20E+0 + 3.378E-1(50)

None

None

* Nicrograms per samplers Radiochemical yield
+ Radiochemical yields Other yields are gravimetric or tracer ~

1 expected data for B and BD (also for A and AD) are mixed-

2 The sample results are adjusted by the'mean chemical yield
accumulated over a long period of time. The radiochemical yield is
used as a measure to determine the correctness of the chemical yield
adjustment.
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RADZOCHEMICAC YIEfD

Radiochemical yield is determined by dividing "found" QC
spike values by "expected" QC spike values. For a II

statistically valid sample sizei the mean of the
radiochemical yield should approach l.0 ~ Zf the mean of the
radiochemical yield is significantly above or below 1.0 ~

UST-RD should investigate the source of the bias (counter
calibrationsi validity of spike and/or yield monitor
calibrationsI etce) and report any findings in a later
report. Presentlyi UST-RD will assume that proven biases "

greater than 0.15 (decimal) rettu ice investigation.
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I

Quality Control Data on Radiochemical Yield

3rd and 4th Quarters 1984

Analysis/
Expected'atrix

Decimal
I

Observed.
Decimal

B W

BD W

A W

AD W

Z131 W

SR90 W

9.11E-1 + 1.52E-1(36)

9-24E-1 + 1.53E-1(46)1

8-80E-l + 1.89E-l(46)l

8.76E-l + 2.02E-l(37)1

1-12E 0 + 2 '6E-l(6)
7.31E-l + 2-03E-l(12)

1.03E-l + 1.37E-l(24)

1.17E+0 + 5.66E-2(5)

9-61E-1 + 1.15E-1(25)

1.06E+0 + 3.04E-l(17)

1.01E+0 + 2.46E-l(16)
9.66E-l + 5.53E-l(8)

1-01E+0 + 2-41E-1(8)

1 ~ 04E+0 + 1 ~ 86E-1(17)

9-53E-1 + 2-67E-1(19)

S3 . 1 ~ 15E 0 + 7.87E-1(18)

1.01E+0 + 2-21E-1(20)

9 90E-1 + 7 '9E-2(6)

SR89 W

PU

A,

P32 W

H3

1 23E+0 + 4.17E-l(3)

No previous data

8.67E-l + 1-30E-1(5)

1.11E+0 + 3.25E-l(ll)
9.33E-l + 9-15E-2(10)

9 '2E-1 + 1 ~ 85E-l(18)

1.12E 0 + 1.41E-2(2)

1 ~ 17E 0 + 2-10E-1(6)

9-54E-1 + 1.56E-l(29)

1.01E 0 + 1.65E-1(17)

6 '4E-l + 8 '7E«2(2)
1-llE 0 + 2 '4E-l(8)
1-09E 0 + 4.14E-l(42)5

1-04E+0 + 7.72E-2(8)

7 '7E-1 + 1 ~ 16E-l(2)

8.77E-l + 4-77E-l(3)

1.24E+0 + 4.94E-1(19)

8-99E-1 + 2-48E-l(15)

9 '8E-1 + 1 ~ 67E-l(16)

None

1.06E+0 + 1.44E-1(16)

8.88E-1,+ 1.80E01(6)4

8.16E-1 + 1.57E-l(6)4

6.13E-l + 1.45E-l(4)4

1.16E+0 + 1.42E-1(6)

1-20E+0 + 3.78E-l(58)5
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Continued

Analysis/
Matrix

ExpectedI
Decimal

Observedi
Decimal

KR85 G

C14 G

1.02E 0 + 2.18E-2(4)

9-.46E-l + 7.89E-2(17)

None

None

1 B and BD (as well as A and AD) data are'ixed in the expected
values.

2 The strontium radiochemical yield for the alfalfa reference
standard used at USTC is based on an average of the earlier
observed results.

3 The strontium radiochemical yield for soil is based on averaging
data accummulated over this period (2nd half of 1'984) .

4 The uranium radiochemical yield data listed is synonymous with
the chemical yield data.

5 Count lengths for the tritium QC samples are mixed. The QC
samples accompanying the higher activity samples are counted for
a shorter time than those which accompany the low level samples.
Hence'onclusive evidence of a bias is not available at this
time. UST-RD participates in laboratory intercomparisons for
H-3 and the results of the intercomparison samples have been
agreeing with the expected values. We have implemented protocol
to increase the activity for the QC samples (where needed) to

- reflect the activity levels of the higher level samples. Once
suf f icient data has been accummulated for the various QC sample
activity levelsI we will re'-examine the analysis and will make
adjustments to eliminate any proven bias.
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VI EVALUATION OF PROPAGATED ERRORS

Pooled propagated errors are shown in the "Spike" table where
appropriate data were available.

VII AUDITS AND INTERCOMPARZSONS

I-131 and P-32 internal audits will be analyzed in sets three
times during the year to coincide with the shipment of the
radioactive standard. Blanks will be analyzed on a routine
basis to monitor the procedure. Non-radioactive carrier is
used in both procedures for the yield monitor.

UST-RD routinely participates in a EMf Zntercomparison
Program done on a bi-annual basis. Attached are the results
of the 21st set of EML Quality Assurance (Laboratory
Zntercomparison) samples.

UST-RD also participates in a round robin EPA Laboratory
intercomparison program. Attached are the recent results
from this intercomparison.

VIII SAMPLE ACCOUNTABILITY

Individual customer accountability data is available for
review upon request..

IX DISCREPANCIES AND TRENDS

A. No discrepancies other than those discussed were
found in the Quality Control data.

B Trends are difficult to determine in many cases
because the past QC Data are mixed to reflect the
sample treatment. Varying counting times are a
prime contribution to the inconsistency. We are
implementing protocol to keep the data from'he
various conters and counting times separately.

X INDICATED CORRECTIVE ACTION

Some of the remainder of the variation in APF Blanks for
direct beta (BD) analysis is caused by two factors:
1) Higher level filters are counted on high background
detectors (approximately 16 c/m). Hence'he QC blank filters
counted by this means are beyond the limits expected forfilters counted on the Low background counters.

2) Counting times vary as per the sample requirements. Blankswill be catagorized into 2 levels (high and low) to reflect
the proper activity level and counting time for the various
sample requirements. QC spikes will be by issued at higheractivity levels for the higher activity level samples.
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Prepared by:
Robert G. Swoboda
Quality Control Manager

Reviewed by: PV'3
Neil H. Hembree
Manageri Quality Assurance
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UNITED STATES TESTING
COMPANY'N'ND

ENVIRONMENTAL PROTECTION AGENCY
INTERLABORATORY COMPARISON OF ANALYTICAL RESULTS (a)

FOR THE YEAR 1984

Medium — Water

CONCENTRATIONS (b)

ISOTOPE MONTH UST (cid) EXPECTED (d) OTHER LABS (d)

Alpha
Beta

Jan 9 + 1
16+1

10 + 5
12 + 5

10+ 3
13+3

Alpha
Beta

Mar 10 + le
15+1

5 + 5
20 + 5

6 + 2
20 + 3

Alpha
Beta

May 4+1
5+1

3 + 5

6 + 5
3 + 1

7 + 2

Alpha
Beta

Jul 7 + 1

14+1
6+ 5

13+5
5+2

13+3
Alpha
Beta

Sep 10 + le
17 + 1

5 + 5
16 + 5

5+ 2
15+3

Alpha
Beta

Nov 8 + 1
20 + 1

7 + 5
20+5

7 + 2
21 + 3
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Medium — Water (Cont.)

CONCENTRATIONS (b)

ISOTOPE NONTH UST (c,d) EXPECTED (d) OTHER 4ABS (d)

G A M M A

Cr-51

Co-60

Zn-65

Ru-106

Cs-134

Cs-137

Feb 37+ 7~

8+2'9+

2<

43 + 10~

26 + lf
15 + 1<

40+ 5

10+5
50+ 5

61 + 5

31 + 5

16 + 5

40+8
ll+2
50 + 8

55 + 9

29 + 3

16 + 3

Cr-51

Co-60

Zn-65

RU-106

Cs-134

Cs-137

Jun 63+7
30 + 2

63 + 2

24 + 2

40 + 1

35 + 2

66 + 5

31 + 5

63+5
29+ 5

47 + 5

37 + 5

64 + 13

31+ 4

63 + 9

30 + 11

44+6
37 + 4
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Medium — Water (Cont.)

CONCENTRATIONS (b)

ISOTOPE

H-3

H-3

H-3

H-3

H-3

H-3

MONTH

Feb

Apr

Jun

Aug

Oct

Dec

UST (cid)
2680 + 20

3625 + 174

3203 + 57

2947 + 95

2817 + 21

3207 + 88

EXPECTED (d)

2383 + 351

3508 + 364

3081 + 389

2817 + 356

2810 + 356

3182 +

360"'THER

LABS (d)

2366 + 247

3461 + 288

3039 + 235

2842 + 251

2814 + 213

3206 + 236

I-131

I-131

I-131

Apr

Aug

Dec

4+1
37 + 4

41+ 4

6 + 0.8

34 + 6

36 + 4

6 + 2

36+ 5

36 + 5

PU-239

Pu-239

Jan

Jul

18-7 + 0-2

13 ' + 0 '

18 ' + 1 ~ 9

12 ' + 1 ~ 3

16 ~ 5 + 3.1

11 ' + F 1

Ra-226
Ra-228

Ra-226
Ra-228

Ra-226
Ra-228

Mar

Jun

Sep

3 -'5
2 '

2 '
3 '

5.1
3-6

+ 0.1
+ 0 '

+ 0.4
+ 0 ~ 5

+ 0.5g
+ 1 ~ 5g

4 ' + 0 '1
2 ' + 0 '

3-5 + 0.5
2 ' + 0 '

4-9 + 0.7
2-3 + 0 '

3-8 + 0.7
2 ' + 0.9

3-5 + 0.5
2 ' + 0.9

4.7 + 0.7
2-4 + 0.8

Ra-226
Ra-228

Dec 7 ' + 2
4 ' + 1

F 6 + F 7
4.1 + 0 '
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Nedium — Water (Cont.)

ISOTOPE NONTH UST (cid)

CONCENTRATIONS (b)

EXPECTED (d) OTHER LABS (d)

G A M N A

Cr-51
Co-60
Zn-65
RU-106
Cs-134
CG-137

Oct 33 + 1
20 + 1

160 + 6h
42 + 2
26 + 1
26 + 1

40+ 5
20 + 5

147+ 7
47+5
31 + 5
24 + 5

38 + 8
20 + 3

149 + 12
45+9

.29 + 3
25+ 3

Medium — Water, (Cont. )

CONCENTRATIONS (b)

ISOTOPE NONTH, UST (cid) EXPECTED (d) OTHER LABS (d)

Sr-89
Sr-90

Jan 47 + 2
23+1 36 + 5

24 + 1.5
36 + 9
23 + 3

Sr-89
Sr-90

May 24 + 25 + 5
5 + 1 ~ 5

24+4
5 + 1

Sr-89Sr-90 Sep 39 + 5
17 + 1'4 + 5

19 + 1 ~ 5
30+ 8
18 ~3

U-238

U-238

Feb

Aug

15 + 1

21+ 2

15 + 6

20 + 6

17 + 1

20 + 4,

DR2: [7i1) 68 PAGE 4



Medium — Milk

CONCENTRATIONS (b)

ISOTOPE MONTH UST (cid) EXPECTED (d) OTHER LABS (d)

I-131

Sr-89
Sr-90
I-131
Cs-137

Mar
4

Jun

5 + 1

19 + 1

12+1
42 + 4
37+1

6 + 0 '

25+ 5
17 + 1 ~ 5
43 + 6
35 + 5

6 + 1

21+ 5

15 + 2
43 + 4
36 + 3

Sr-89
Sr-90
I-131
Cs-137

Oct 19 + 4i
13 + li
37+2
38+ 5

22 + 5
16 + 1.5
42 + 6
32 + 5

19 + 4

15+2
40+5
32+ 3

Medium — Food

CONCENTRATIONS ( b )

ISOTOPE MONTH UST (cid) EXPECTED (d) OTHER LABS (d)

Sr-89
Sr-90
I-131
Cs-137

Jan 25 +
16 +
24 +
22 +

1,
3
5
3

34+5
'"20 + 5

20 + 6
20+ 5

31+5
21 + 3

20 + 4

21 + 3

Sr-89
Sr-90
I-131
Cs-137

Jul 19 +
24 +
43 +
31 +

25+ 5

20 + 1-5
39+6
25 + 5

22 +
18 + 4

39 +
27+ 3
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Medium - Air Filters
CONCENTRATIONS (b)

ISOTOPE MONTH UST (cid) EXPECTED (d) OTHER LABS (d)

Alpha
Beta
Sr-90
Cs-137

Nar 18 +
57 +
26 +
12 +

1
13
13
0

15 + 5
51 +

5'1

+ 1 ~ 5
10 + 5

16+3
56+ 6
19+2
12 + 3

Alpha
Beta
Sr-90
Cs-137

Aug 15 +
54 +
20 +
13 +

17 + 5„
51 + 5
18 + 1.5
15 + 5

17 + 3
52 + 6
17 + 2
17 + 4

Alpha
Beta
Sr-90
Cs-137

Nov 15 +
59 +
33 +
10 +

1
1
lk
1

15
52
21
10

"DR2: [7i 1 ) 68 PAGE 6



(a) The Environmental Protection Agency prepares spiked samples
and distributes'hem to radiochemistry laboratories who wish
to participate in the interlaboratory comparisons.

(b) Picocuries per liter for water and milkI picocuries per
sample for airi and picocuries per kilogram for food.

(c) United States Testing Companyi Znc.I Richland. Washington.,

(d) Average concentration plus or minus one sigma. based on
range of values encountered.

(e) The high values have been investigated and were found to be
correct. These results fall within one standard deviation
of the EPA data.

(f) An aliquot error during the calculations caused the UST
results to be a'actor of 8 high. The original results
were:

(g)

292 + 58
62 + 16

388 + 19

Cr-51
Cs-60
Zn-65

340 + 78
211 + 10
116 + 6

RU-106
Cs-134
Cs-137

The results listed came from reanalysis of the sample. The
original results were:

Ra-226i 7.3 + 06 and Ra-228'.8 + 0.4.
A yield problem was experienced during the first analyses.

(h) The original result reported was 16 + 1 due to a
transcription error.

(i) There was a chemistry problem during the first analyses ~

The original results were: Sr-89. 16 + 2 and Sr-90i 10 + 2.

( j ) The beta results was calculated f rom data which were
obtained without an absorber correction. The original
result was 75 + 1. The Sr-90 results were calculated wrong;
the original result reported was 32 + 2.

(k) The high Sr-90 result is being investigated.
(1) Other Laboratory data is not yet available from EPA.
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Results Form 21st.. Set of EML Quality Assurance Samples

Reported August 1984

Air ( Ci filter)
~Anal sis

Be-7

Sr-90

Cs-137

PU-239

Am-241

UST

5110 + 51

5 41 + 0.70

5020 + 50

5 68 + 0 97

1.82 + 0.18

EML

4590 + 92

4 55 + Oa27

4860 + '146

4.50 + 0 18

2.34 + 0 '6

All Labs

5020 + 82

4 79 + Oa76

4900 + 42

4-74 + 1.14

2 '9 + 0 '0

Water ( Ci mL)

Sr-90

Cs-137

PU-239

U-ug/mL

0.469 + 0 042

4-66 + 0 '47
0.0253 + 0.0033

0.0520 + 0 0073

0.500 + 0.020

4 59 + 0.046

0.0300 + 0.0018

0.0650 + 0 0026

0.474 + 0.046

4.52 + 0 25

0.0265 + 0-0040

0.0651 + 0-0107
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Results From 21st Set of ENL Quality Assurance Samples

Reported August 1984

~Anal sis

K-40

Sr-90

Cs-137

Pu-238

Pu-239

Am-241

U-234

U-238

Soil ( Ci G)

UST

192 + 2

0.321 + 0.038

0.335 + 0 007

0.0507 + 0.0056

2.77 + 0.14

0 '02 + 0 '44
0-514 + 0.036

0.495 + 0.035*

ENL

„,210 + 6

0.233 + 0.028

0 410 + 0 037

0.0540 + 0.0005

3.13 + 0.12

0 360 + 0 F 018

0 830 + 0 050

0 83 + 0 050

All Labs

216 + 33

0.238 + 0.047

0.418 + 0.062

0 '463 + 0 F 0100

2.94 + 0.41

0.393 + 0.120

0 892 + 0 277

0.986 + 0.308

Ve etation ( Ci )

~Anal sis

K-40

Co-60

Sr-90

Cs-137

Pu-239

UST

162 + 5

1 10 + 0 04

llew

3 + 1 ~ 0

6 09 + 0-06

0.0745 + 0 0045

ENL

234 + 9

1-64 + 0.08

12 ' + 0 '

8-57 + 0-34

0 0680 + 0.0045

All Labs

226 + 36

1 63 + 0.30

11.5 + 1.9

8.82 + 1" 49

0.0694 + 0.0095

One Sigma Error.
*

UST-RD reports "Leachable Uranium"- Hence'he UST-RD value is
expected to be lover than other laboratories who report total uranium.
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TABLE A

QUARTERLY TLD

STATION
ELAPSED

EHD DATE DAYS
DOSE RATE
(MR/DAY)

STANDARD
DEVIATION

MAR
JUH
AUG
SEP
DEC

MAR
JUH
SEP
SEP
DEC

MAR
JUH
SEP
SEP
DEC

MAR
JUN
SEP
DEC.

MAR
JUN
SEP
DEC

MAR
JUH
SEP
SEP
DEC

MAR

JUH
SEP
SEP
DEC

MAR

JUN
SEP
DEC

MAR
JUN

29r
28r
14r
27t
27r

29r
28r
27r
27r
27t

29r
28r
27r
27r
27r

29t
28r
27t
27r

30t
28r
28r
27r

29t
28t
271
27t
27r

29r
28r
27r
27r
271

30r
28r
28r
27r

30r
28r

1984
1984
1984
1984
1984

1984
1984
1984
1984
1984

1984
1984
1984
1984
1984

1984
1984
1984
1984

1984
1984
1'984
1984

1984
1984
1984
1984
1984

1984
1984
1984
1984
1984

1984
1984
1984
1984

1984
1984

91
91
47
44

91
91
91
44
91

91
91
91
44
91

91
91
91
91

91
91
91
91

91
91
91
44
91

91
91
91
44
91

91
91
91
91

91
91

Oo2030
Oo2248
Oo2657
Or3297
0.2217

0.2026
0.2313
0.2133
Or3030
0.2066

Ooi831
Or2210
0.2042
0.3001
Ori987

Ori707
Or2094
0.1988
0.1896

Or 1898
0.2107
Or2010
Or1946

0>2114
0.2163
0.2014
Oo2718
0.1971

0.1913
0.2249
Or2152
0.2803
0.2162

Or2177
0.2545
0.2357
Or2259

0 i 1923
0.2117

0.0122
0.0126
0.0325
0.0479
0.0107

0.0154
0.0066
0.0160
0.0273
0.0058

0 i 0140
0.0040
0.0102
0>0341
0.0060

Or0108
0 '110
Or0082
0.0219

Or0124
0.0077
0)0055
0.0050

Oo0720
Or0080
Or0077
0.0203
Or0036

Os0146
Or0085
Or0097
Oo0114
Oi0115

Oo0200
Oi0121
Oo0112
0.0296

0.0072
0.0072



QUARTERLY TLD

STATION END DATE
ELAN

BED'AYS

DOSE RATE
(MR/DAY)

STANDARD
DEVIATION

10
10
10
10
10

aill
11
11
11

12
12
12
12
12

13
13
13
13

14
14

14
14

15
15
15
15
15

16
16
16
16
16

17
17
17

SEP
DEC

HAR
JUN
SEP
SEP
DEC

MAR
JUN
SEP
SEP
DEC

HAR
JUN
SEP
SEP
DEC

HAR
JUN
SEP
DEC

MAR
JUN
SEP
SEP
DEC

MAR
JUN
SEP
SEP
DEC

H*R
JUN
SEP
SEP
DEC

MAR
JUN
AUG

287
277

291
287
277
277
277

297
287
277
271
277

297
287
277
277
277

297
281
277
277

297
287
277
277
277

297
287
271
277
271

297
287
277
277
277

297
287
147

1984
1984

1984
1984
1984
1'984
1984

1984
1984
1984
1984
1984

1984
1984
1984
1984
1'984

1984
1984
1984
1984

1984
1984
1984
1 '984
1984

1984
1984
1984
1984
1984

1984
1984
1984
1984
1984

1984
1984
1984

91
91
91
44
91

91
91
91
44
91

91
91
44
91

91
91
91
44
91

'9 l
91
91
44
91

91
91
91
44
91

91
91
47

0.2002
0.2207

0.1906
0.2209
0.2121
0.2937
0.2058

012227
0.2240
0,2101
0.3285
Oo2039

0.2080
0.2449
0.2265.
0.2942
0.2239

0>1948
0.2313
Oo2970
0.2192

011999
0.2293
0.2162
012751
012087

Oo2101
0.2410
9i9999
0>2956
012271

012076
0.2359
012188
0.2837
012399

011889
012234
0.2644

0.0083
Oo0308

0.0126
0.0033
0.0082
Oo0218
0.0055

Oo0185
0.0079
0.0119
0.0374
0.0086

0.0142
010063
0.0048
010187
0.0019

010075
0)0023
010129
Oi0073

Oo0085
Oi0107
0.0145
0.0156
O.O07O

Oe0165
0.0060
9.9999
Oo0092
0>0059

0.0147
010103
0.0062
0.0071
010154

0.0281
0.0062
010123



QUARTERLY TLD

STATION EHD DATE
ELAPSED

DAYS
DOSE RATE
(MR/DAY)

ST*HDARD
DEUIATION

17
17

18
18
18
18
18

19
19
19
19

2Q
20
20
20
2Q

21
21
21
21
21

22

23
2Q
23

24
24
24

24

25
25

MAR
JUN
AUG
SEP
.DEC

MAR

JUN
AUG
SEP
DEC

MAR

JUN
AUG
SEP
DEC

MAR
JUN
SEP
OCT
DEC

MAR

JUH
SEP
SEP
DEC

MAR
JUN
SEP
SEP
DEC

MAR
JUH
SEP
SEP
DEC

MAR
JUH

27t
27t

29t
28t
14r
277
27t

1

29t
28r
14t
27r
27t

29t
28t
14r
27t
27r

29r
28r
27t
151
27r

29r
28r
271
27t
27r

29t
28r
27r
27t
27t

29r
28r
27t
27t
27r

28r

1984
1 '984

1984
1984
1984
1984
1'984

1984
1984
1984
1984
1984

1984
1984
1984
1984
1984

1984
1984
1984
1984
1984

1984
1984
1984
1984
1984

1984
1984
1'984

1984'984

1984
1984
1984
1984
1984

1984
1984

91
91
47

91

91
91
47
44
91

91
91
47
44
91

91
91
91
62
91

'9 l
91
91
44
91

91
91
91

91
91
91

91

91
91

Ot2819
0.2266

Ot2007
0.2310
0.2635
Ot2833
0.2164

Oti974
0.2290
Ot2733
0)2855
Ot2146

Ot1935
Oo2219
0.2666
0t2908
0.2116

Ot1873
0.2124
Ot1977
0 t 1979
Oti975

0oi979
0.2257
Ot2186
0.2915
Ot2224

Oti988
0.2230
0(2118
0.2787,
Ot2106

0.1968
0.2302
0.2199
Ot2927
0.2111

0.2107
0.2428

Ot0090
0.0263

Ot0083
Oioiio
Oi0135
Ot0081
0.0142

0.0109
0.0045
Otoi53
Oto064
0.0104

Oi0083
O.OO73
Oo0056
0 '0181
0.0068

Oo0046
Oi0084
0.0079
0 t 0114
Ot0070

Oi0096
0.0068
0.0088
0.0075
0 '069
O OO96
Oo0032
0.0086
0 o 011'6
0.0066

Ot0074
Ot0046
Ot0082
0.0091
Oo0043

0.0110
0+0139



STATION EHD DATE

QUARTERLY TLD

ELAPSED DOSE RATE STANDARD
DAYS (MR/DAY) DEVIATION

25
25
gC

40'0
40
40

41
41
41
41

42
42

43
43
43
43

44

44

45
45
45
45

46
46
46

47
47
47
47
47

49
4'9
49

AUG
SEP
DEC

MAR
JUN
SEP
DEC

MAR
JUH
SEP
DEC

MAR
JUH
SEP
DEC

MAR
JUH
SEP
DEC

MAR

JUN
SEP
DEC

MAR
JUN
SEP
DEC

MAR

JUN
DEC

MAR
JUN
SEP
SEP
DEC

MAR
JUN
AUG

14r
27r
27r

30r
28r
28r
27r

30r
28r
28r
27r

30r
28r
28r
27r

30r
2Sr
28r
27r

30r
28r
28r
27r

30r
28r
2Sr
27r

30r
28r
27r

29r
28r
271
27r
27r

29r
28r
14r„

1984
1984
1984

1984
1984
1984
19S4

1984
1984
1984
1984

1984
1984
1984
19S4

1984
1984
1984
1984

1984
1984

.1984
1984

1984
1984
1984
1984

1984
1984
1984

1984
1984
1984
1984
1984

1984
1984
1984

47
44
91

91
91
91
'9 l
91
91
91
91

91
91
-91
91

91
91
91
91

91
91
91
91

91
91
91
91

91
91
91

91
91
91
44
91

91
91'7

0.2873
0.2978
0.2230

0 '125
0.2148
0.21SS
0.2039

0.2287
Oo2472
0)2382
0.2320

Oo2115
0.2466
0.2262
0.2164

0 i 2138
0)2425
0.2320
0.2148

0.2005
Or2325
Or2063
0.2074

0.1914
0.2195
Or 2198
Oo2065

0.2379
Oo2646
Oi2566

Ool810
0.20 1

Ori936
0.2734
0.1963

Oo1993
Or2251
Or2686

Or0195
0.0115
0.0027

0.0188
0.0065
0.0111
0)0055

Or0083
0.0167
Or0069
Oi0087

0.0117
0.0113
0.0094
0.0101

0.0121
0.0127
0.0103
0.0186

Oo0101
0+0111
0.0103
0r0184

Or0125
0.0124
Or0061
Or0079

0.0101
0.0097
0.0060

Oo0084
Or0035
Oi0025
0.0266
0.0067

0.0096
Or0109
0.0046



OUARTERLY TLD

STATION END DATE
ELAPSED

DAYS
DOSE RATE
(MR/DAY)

STANDARD
DEU1ATIOH

50
50
,50
50

51
51
51
sa
51

54
54
54
54

55
55
55
55
55

56
56
56
56
56

7a
71
71
71
71

72
72
72
72
72

SEP
DEC

MAR
JUH
SEP
DEC

MAR
JUN
SEP
SEP
DEC

MAR
JUN
SEP
DEC

MAR
JUN
SEP
DEC

MAR
JUN
SEP
SEP
DEC

MAR
JUH
SEP
SEP
DEC

MAR
JUN
SEP
SEP
DEC

MAR
JUH
SEP
SEP
DEC

27r
27»

29»
28»
27»
27»

29»
28»
271
27»
27»

30»
28»
28»
27»

30»
28r
28»
27»

29»
28r
27»
27r
27»

29r
28»
27r
27»
27r

29»
28»
27»
27»
27»

29r
28»
27»
27»
27»

1984
1984

1984
1984
1984
1984

1984
1984
1984
1984
1984

1984
1984
1984
1984

1984
1984
1984
1984

1984
1984
1984
1984
1984

1984
1984
1'984
1984
1984

1984
1984
1984
1984
1984

1984
1984
1984
1984
1984

91

91
91
44
91

91
91
91
44
91

91
91
91
91

91
91
91
91

91
91
91

91

91
91
91
44
91

91
91
91

91

91
91
91
44

0.2940
0.2309

0.1907
0.2312
Oo2861
0.2173

0.1996
0»2257
0.2086
Oi2829
0»2054

0>2292
0.2623
0.2474
0.2383

0.2209
0»2438
0>2214
0)~2~5

0>1986
0.2213
0 »2056
0.2661
0»2077

0»1994
0.2288
oo2118
0»2'909
0.2174

0.1952
0.2220
0»2139
0»2866
0 »2324

0 i 1993
0.2362
0»21'99
0>2859'.2260

0.0143
0.0046

0.0102
0.0182
0.0060
0.0026

0.0142
0.0078
0>0087
0.0046
0.0041

0.0091
0.0064
0.0119
0.0088

Oi0088
0>0035
0.0074
0.0060

0.0064
0.0075
Oi0095
0 '123
0.0051

0»0162
0»0163
0.0130
0.03~5
0»0092

O.oa25
0 '093
0.0069
Oi0055
0.0055

Oo0076
0.0044
0+0103
0.0128
Oo0079



QUARTERLY TLD

STATION END DATE
ELAPSED

DAYS
DOSE RATE
<HRrDAV>

STANDARD
DEVIATION

73
73
73
73
73

HAR
JUN

29r
28r

SEP 27r
SEP 27r
DEC '27 r

1984
1984
1'984
1984
1984

91
, 91

91
44
91

Oo1867
Or2176
0.2015

,.0 i 2656
0.2048

0>0032
Oo0079
0.0070
0>0117
Oo0061

74
74
74
74
74

75
75
75 ~

75
75

76
76
76
76
76

77
77
77
77
77

78
78
78
78

MAR
JUN
SEP
SEP

MAR

JUN
SEP
SEP
DEC

MAR

JUN
SEP
SEP
DEC

HAR
JUN
SEP
SEP
DEC

MAR
JUN
AUG
DEC

29r
28r
27r
27r
27r

29r
28r
27r
27r
27r

29r
28r
27r
27r
27r

29r
28r
27r
27r
27r

29r
28r
14r
27r

1984
1984
1984
1984
1984

1984
1984
1984
1984
1984

1984
1984
1984
1984
1984

1984
1984
1984
1984
1984

1984
1984
1984
1984

91
91
91

91

91
91
91
44
91

91
91
91
44
91

91
91
91
44
91

91
91
47
91

0 i 2063
0.2438
0.2246
Oi2889
Oi2302

0.1820
0 '040
Or1936
Oo2614
0 i 2026

0 i 1929
0.2259
0 i 2076
0.2780
Oi2111

Oii999
Oi2347
Oi2165
Or2844
0 i 2183

0.1967
0>2217
0 i 2820
Oi2074

0.0082
0.0113
0.0061
0.0158
Oi0097

0 '125
0.0103
0.0061
0.0085
0.0051

0.0168
0.0083
0 i 0082
0.0068
Oi0080

0 i 0104
0.0104
Oi0073
0.0203
Oi0053

0.0120
0.0083
0 '454
0.0042

79
79
79
79
79

SEP
DEC

27r
27r

MAR 29r
JUN 28r
AUG 14r

1984
1984
1984
1984
1984

91
91
47
44
91

0>2030
0 i 2342
Oo2748
0 ".851
0.2189

0 i 0102
0.0015
0 i 0098
Oi0140
0.0045

80
80
80
80
80

MAR
JUN
AUG
SEP
DEC

29r
28r
14r
27r
271

1984
1984
1'984
1984
1984

91
91
47
44
91

0 i 1917
0 r 2245
Oo2482
Oi2778
Oo2182

0 i 0073
0.0100
Oi0073
0.0163
0.0397



STATION

QUARTERLY TLD

ELAPSED DOSE RATE
EHD DATE DAYS (MR/DAY)

STANDARD
DEVIATION

81
Bi
81
81
81

82
82
82
82
82

83
83
83
83
83

84
84
84
84
84

85
85
85
85
85

86
86
86
86
86

MAR 29r 1'984
JUN 28r 1984
SEP 27r 1984
SEP 27r 1984
DEC 27r 1984

MAR 29r 1984
JUH 28r 1984
SEP 27r 1984
SEP 27r 1984
DEC 27r 1984

MAR 29r 1984
JUH 28r 1984
AUG 14r 1984
SEP 27r 1984
DEC 27r 1984

MAR 29r 1984
JUH 28r 1'984
SEP 27r 1984
SEP 27r 1984
DEC 27r 1984

MAR 29r 1984
JUN 28r 1984
AUG 14r 1984
SEP 27r 1984
DEC 27,r 1984

MAR 29r 1984
JUH 28r 1984
SEP 27r 1984
SEP 27r 1984
DEC 27r 1984

91
91
91

91

91

91
44
91

91
91
47
44
91

91
91
91
44
91

91
91
47
44
91

91
91
91
44
91

Or 2013
0.2265
Oo2116
Oi3014
0.2109

0.2085
0.2291
0.2145
0.2875
0 175

Or2086
Or2447
0.2696
Or2901
Or2235

Ooi887
0.2149
0.2096
0.2793
0.2068

0.2012
0>2448
0.2621
0.2988
0.2214

0+2007
0.2313
0.2271
0.2901
0>2368

Or0036
0.0149
Or0088
Oo0091
0+0067

0.0119
0.0049
Oi0073
0.0195
0.0096

Or0155
0.0069
0.0139
0.0207
Or0105

0.0060
Oiol03
Oi0075
0 '191
Oo0075

O,O075
0.0371
Or0023
0.0123
0.0058

Oo0050
0.0054
Oo0092
0.0108
0.0115



TADLE

STATION END DATE

OTHER TLD

ELAPSED
DAYS

DOSE RATE STAVDArr
(MR/DAY) DE'VIATIOH

AUG 14r 1984
1 DEC 27r 1984

DEC 27r 1984
2 DEC 27r 1984

3 DEC 27r 1984
3 DEC 27r 1984

4 DEC 27r 1984

5 DEC 27r 1984

6 DEC 27 r 1984
6 DEC 27r 1984

7 DEC 27r 1984
7 DEC 27 1984

8 DEC 27r 1984

DEC 27r 1984

10 DEC 27r 1984
10 DEC 27r 1984

ii DEC 27r 1984
IEC 27 1984

12 DEC 27r 1984
12 DEC 27r 1984

13 AUG 14r 1984
13 DEC 27r 1984

14 DEC 27r 1984
14 DEC 27r 1984

.l g 9
135

364
135

364
135

364
135

364
135

364

364
135

364
135

364
135

229
135

364
135

0.2325
0)2325

Oo2141
0.2313

0.1988
0.2150

Oo}967

Or2025

Ori965
Os2213

Or2142
Oi2382

0.2326

0 ~ 1971

0.2086
0.2209

Oo2101
Or2190

0.2287
0.2402

Oo2262
0~2221

0 r 2182
Oo2221

Ooplip
Oo0098

0 '164
0.0327

0.0101
0.0108

0.0104

Or0192

0.0100
0.0305

0.0433
Or0156

0.0241

0>0229

Or0232
Or0229

Oo0148
0>0266

0 o 0211
Or0431

Oo0150
0.0091

Oe0346
Or0127

15
15

17
17

AUG 14r 1984
DEC 27r 1984

DEC 27r 1984
DEC 27r 1984

AUG 14 r 1984
DEC 27r 1984

'7 )9
135

229
135

Or2398
Oo2378

Or2177
Or2330

0.2294
0.2346

Or0092
Or0243

0.0203
Oo0434

Or0129
Or0329



STATION END DATE

OTHER TLD

ELAPSED DOSE RATE STANDARI
DAYS (HR/DAY> DEVIATION

18
18

19
19

20
20

21
21

22

23
23

24

AUG 14'984
DEC 27~ 1984

AUG 14r 1984
DEC 27~ 1984

AUG 14~ 1984
DEC 27~ 1984

DEC 27~ 1984
DEC 27'984
DEC 27 1984
DEC 27~ 1.984

DEC 27 s 1984
DEC 27~ 1984

DEC 27~ 1984
DEC 27r 1984

AUG 14r 1984
DEC 27~ 1984

135

g '79

135

363
135

364
135

229
135

0.2327
0,.316

0.2254
0.2297

0. 225 I

0.2197

0.2018
Oo?087

Oi2143
0.2263

0)2121
0 '258
0)2200
0.2245

0.2400
0)2439

0.0047
0,0441

0>0107
0.0282

0.0056
Oi0206

0.0267
Oi0166

0.0142
0.0204

0.0221
Oo0590

Oi 0182
0.0214

Oo0084
Oi0766

40 DEC 27r 1984

DEC 27 1984

DEC 27'984
DEC 27~ 1984

DEC 27> 1984

50 AUG 14~ 1984
50 DEC 27~ 1984

45 DEC 27~ 1984

46 DEC 28r 1984

47 DEC 27~ 19S4
47 DEC 27'984
49 AUG 141 19S4

DEC 27. 1984

364'64

364

364

114

363
135

229
135

135

0.2099

0>2327

0 i 2207

0)2232

0.2106

0>2060

0 i2717

0"
o 1931

0.2303

0.2241
0.2253

9 '999
0 '264

0,0150

0.0184

0.0260

0 i 0180

0 i 0281

0.0156

0,0170

0.0072
0.0732

0.0068
0.0392

9.9999
0.0282



STATION END DATE

OTHER TLD

ELAPSED DOSE RATE
DAYS (HR/DAY)

STANDARD
DEV I ATION

51 DEC 27r 1984
51 DEC 27r 1984

53 DEC 27r 1984

54 DEC 27r 1984

55 DEC 27r 1984
55 DEC 27r 1984

56 DEC 27r 1984
56 IEc 27 1984

71 DEC 27r 1984
71 DEC 27r 1984

72 DEC 27r 1984
72 DEC 27r 1984

73 DEC 27r 1984
73 DEC 27r 1984

74 DEC 27r 1984
74 DEC 27r 1984

75 DEC 27r 1984
75 DEC 27r 1984

76 DEC 27r 1984
76 DEC 27r 1984

77 DEC 27r 1984
77 DEC 27r 1984

78 AUG 14r 1984
78 DEC 27r 1984

79 AUG 14r 1984
79 DEC 27r 1984

80 AUG 14r 1984
80 DEC 27r 1984

81 DEC 27r 1984
81 DEC 27r 1984

364
135

364

364
135

364
135

364
135

364
135

364
135

364
135

364
135

364
135

364
135

229
135

229
135

364
135

0.2074
0.2156

0+2426

0.2333

0.2198
Oi2193

0.2181
0r2268

oo2196
0.2432

0.2252
0.2363

Oo2032
0.2160

0.2253
0.2489

0.1952
o.2as2

0,2120
0.2258

0.2167
Or2316

Or2222
0.2236

Or2209
Oo2300

0.1558
Or2246

oe21?8
0.2300

0+0159
Or0382

0.0182

Or0266

Ooo126
0.0647

0.0137
0.0481

0.0159
0.0512

Or 0114
0.0551

Oooi39
0.0461

o,oa71
0.0147

0.0201
Oo0683

Oooi95
0.0602

oooaoo
Oroi67

0.0056
0.0513

0.0220
0.0335

oooa92
Or0237

Oeoi82
0.0397

10



STATION

OTHER TLD

ELAPSED DOSE RATE
END DATE DAYS (NR/DAY)

STANDARD
DEVIATION'l

8 .)=

82

83
83

85
85

86
86

DEC 27r 1984
DEC 27~ 1984

AUG 14~ 1984
DEC 271 1984

DEC 27~ 1984
DEC 27~ 1984

AUG 14 r 1984
DEC 27~ 1984

DEC 27~ 1984
DEC 27~ 1984

229
135

364
135

364
1&5

0.2180
0.2381

0+2336
Oo2562

0.2128
0.2180

0 2370
0.2467

0.2389
Oo2467

'0.0287
0 i 0714

0.0053
0)0729

0.0178
0.0063

0.0167
0 '143
Oi 0140
0+0484
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APPENDIX B.1

REPORTING OF ANALYTICALRESULTS

In the tables presenting analytical measurements, the calculated value is reported

with the two sigma counting error (2s) derived from a statistical analysis of both

the sample and background count rates. The precision of the results is influenced by

the size of the sample, the background count ra'te, and the method used to round off
the value obtained to reflect the degree of significance of the results. For

analytical results obtained'rom gamma spectral analysis, the precision is also

influenced by the composition and concentrations of the radionuclides in the ~ sample,

the size of the sample, and the assumptions used in selecting the r adionuclides to be

quantitatively determined. The two'sigma error- for the net counting rate is:

2s~2
R

s
R

b
I/2

s b

where:

R sample counting rate
s

Rb background counting rate

t sample counting time
s

tb background counting time

If the measurements on the samples are not statistically significant (i.e., the two

sigma count error is equal to or greater than the net measured value), then the

, radioactivity concentrations in the sample are considered not detected.



The following are definitions or descriptions of statistical terms used in the

reporting and analysis of environmental monitoring results.

Precision relates to the reproducibility of measurements within a set, that is,
to the scatter or dispersion of a set about its central value.

Measures of the Central Yalue of a Set. Mean (or Average or Arithmetic Mean) is
n

the sum Z Xi of the values of individual results divided by the number of
I s

results in the set. The mean is gi,ven by:

X (X> + X> +...Xn)/n n
X Xi/n

i~1

Measures of Precision with a Set. Standard Deviation is the square root of the

quantity (sum of squares of deviations of individual results from the mean,

divided by one less than the number of results in the set). The standard

deviation, s, is given by:

s X (X> - X) / (n-I)
n

i~1

I

Standard deviation has the same units as the measurement. It becomes a more

reliable expression of precision as n becomes larger. Nhen the measurements are

independent and normally distributed, the most useful statistics are the mean

for the central value and the standard deviation for the dispersion.

kote: In the USEPA Intercomparison Program, the standard deviation given by EPA

is the expected laboratory result from three analyses. The standard deviation

given by NUS is the standard deviation from the mean of three reported values.

Relative Standard Deviation is the standard deviation expressed as a fraction of
the mean, s/X. It is sometimes multiplied by 100 and expressed as a percentage.

~Ran e ls the dffference fn magnitude between the largest and the smallest

results in a set. Instead of a single value, the actual limits are sometimes

expressed (minimum value/maximum value).



Results reported as less than ("LT") are below the lower limit of detection (LLD).

The LLD is defined as the smallest concentration of radioactive material in a sample

that will yield a net count (above system background) that will be detected with 95

percent probability with only 5 percent probability of falsely concluding that blank

observation represents a "real" signal.

For a particular measurement system (that may include radiochemical separation):

LLD ~

4.66sb

E x Y x 2.22 x Y x exp (- 4, ht)
where:

LLD is the lower limit of detection as defined above (as

pCi per unit mass or volume)

sb is the standard deviation of the background counting
rate or of the counting rate of a blank sample as

appropriate (as counts per minute)

E 's the counting efficiency (as counts per disintegration)

V is the sample size (in units of mass or volume)

2.22 is the number of disintegrations per minute per picocurie

Y is the fractional radiochemical yield (when applicable)

is the radioactive decay constant for the particular
radionuclide

At is the elapsed time between sample collection
and counting
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Month
Collection

Period

Table A
(Page 1 of 4)

Gross Beta on Air Particulate Fflters
WNP-2 RENP 1984 (Operational)
(Results in E-03 pCi/m3 + 2s)

Sample Location
8 9 21 23 40

January (1)
01/16/84 to Ol/23/84
01/23/84 to 01/30/84

70 + 7 60 + 6 39 + 4 57 + 6 63 + 7 57 t 6 52 t 6 58 + 6 60 + 6 60 + 6
4-2 + F 1 4 ' + 2 ' 3 ' + 2 ' 5 6 + 2«1 6 7 t 2 2 5-9 + F 1 F 1 + 2 ' 6 ' + 2.2 5.5 + 2 ' 5.8 + 2 '

February 01/30/84 .to 02/06/84
02/06/84 to 02/13/84
02/13/84 to 02/21/84
02/21/84 to 02/27/84

22
15
12

8.3

+ 3t 3
+
+ 2 '

19 + 3 17
12+ 2 9 ~ 5
12+ 2 11

7 ' + 2 ' 4 '

+
+ 2 ~ 2
+
+ 2 '

19 + 3 19
14 + 3 12

9.9 + 2.0 14
6.7 + 2.3 8.6

+ 3
+ 2
+ 2
+ 2 '

26+ 3
12+ 2
14+2

7.9 + 2-4

17 + 3 20
9.3 + 2.2 12
9 ' + 2 13
4-9 + F 2 7 '

+ 3
+ 2
+
+

21
F 4

14
~ 4 6 '

+ 3
+ 2.8
+ 2
+ 2.3

23+ 3
13 + 2
14+ 2

9-0 + 2 '

Parch 02/27/84 to 03/05/84 14 + 3
03/05/84 to 03/12/84 22 + 3.
03/12/84 to 03/19/84 LT 4
03/19/84 to 03/26/84 (2)

12+ 3 13+ 3 11+ 2 12 t 3 ll+ 220+318+319+322+319+3
5 ' + 2.0 7.6 + 2.2 5.1 + 2.0 5.2 t 2.0 6.0 + 2.1

8-6 + 2 ' 11
15 + 3 19

5-8 + 2 ' 5 '

+ 2
+ 3
+ 2

12 + 3 10 + 2
23 + 3 20 + 3

~ 1 6 1 + 2 ' 4 3 + 2 0

april 03/26/84 to
04/02/84 to
04/09/84 to
04/16/84 to
04/23/84 to

04/02/84
04/09/84
0 4/16/8 4
04/23/84
04/30/84

7.0
10
11

6.6
14

+ 2 '
+
+
+ 2 ~ 0
+ 2

3 6 1

0 8 '
0 8 4
1 7-3

13

9.8 + 2.
8.4 + 2.
7.8 + 2.
7.4 + 2 ~

12+ 2

+ 2.1
+ 2.0
+ 2.1
+ 2-1
+ 2

8 ' + 2 ' 8-7
9 ' + 2 ' 8 1

9 AS + 2 ' 8 0
8.8 + 2.2 7.1

13 + 2 12

+ 2 2
+ 1 9
+ 2 1
+ 2 1
+ 2

8 ' + 2 2
12 + 2

8 3 + 2 '
7 ~ 6 + 2 1

12+ 2

6.3 + 2.1 7 '
6.3 + 1 ~ 8 9 '
7.4 + 2.0 8.2
5-0 + 1-9 5-1
9 ' + 2 ' 11

+ 2
+ 2
+ 2
+ 1
+ 2

~ 2 11
~ 0 8 '
~ 1 9.1
~ 9 7.4

12

+ 2
+ 2.0
+ 2 2
+ 2.1
+ 4

9 ' + 2 '
9.2 + 2.1
9 3 + 2 '
8.7 + 2.2
15+ 3

Hay 04/30/84 to 05/07/84
05/07/84 to 05/14/84
05/14/84 to 05/21/84
05/21/84 to 05/29/84

4.9
10
12
11

+ 2 '
+ 2
+ 2
+ 2

S.l + 2.
9 ' + 2
13+ 2

9 ' + 2

0 5 ~ 1

2 9 2
10

0 7 '

+ 2 0
+ 2 2
+ 2
+ 1.9

3.5 + 1 ~ 9 4.0
8 6 + 2-1 8-5

10 + 2 11
F 9 + 1 9 7-9

+ 1-9
+ 2.1
+ 2
+ }.0

3 ' + 1 ~ 9
9 ' + 2-2
9 ' + F 2
7-3 + 1 ~ 9

3-9 + 1 ~ 9 F 9
7-8 + 2 ' 7 '
7 ' + 2 1 10
9 7 + 2-1 4 '

+ 1t 2
+ 2
+ 1

.8 (T
~ 1 9 7

11
~ 8 9 8

7
+ 3 0
+ 2
+ 2.1

5.8 + 2.0
13+ 2
12+ 2
10+ 2



TABLE A
(Page 2 of 4)

Cross Beta on Air Particulate Fc)ters
WNP-2 RENP 1984 (Operational)
(Results in E-03 pCi/m3 + 2s)

Sample Location

Nonth
Collection

Period ~ 48 57

January (1)
Ol/16/84 to 01/23/84
01/23/84 to 01/30/84

57 +
5 ' + 2 1

60+ 6
5 ' + F 1

February Ol/30/84 to 02/06/84
02/06/84 to 02/13/84
02/13/84 to 02/21/84
02/21/84 to 02/27/84

23+3
12+2
12+ 2

7 ~ 5 + 2-3

21+ 3
11+ 2
11+ 2

7 ' + 2 '

Narch 02/27/84 to 03/05/84
03/05/84 to 03/12/84
03/12/84 to 03/19/84
03/19/84 to 03/26/84 (2)

13+ 3
21+ 3

6.7 + 2 '

12+ 3
19 + 3

5 ' + 2 '

April 03/26/84
04/02/84
04/09/84
04/16/84
04/23/84

to 04/02/84
to 04/09/84
to 04/16/84
to 04/23/84
to 04/30/84

9 ' + 2 '
9 ' + 2 '
F 2 + 2 '
8 ' + 2 '
11+ 2

9 ' + 2 '
9 ' + 2 '
8 9 + 2 1
8 6 t 2 '
15+ 3

Nay

June

04/30/84 to 05/07/84
05/07/84 to 05/14/84
05/14/84 to 05/21/84
05/21/84 to 05/29/84

05/29/84 to 06/04/84
06/04/84 to 06/11/84

4 ~ 3 + 1 ~ 9ll + 2
12+ 2

8 ' + 2 '

18 + 17
5.8 + 2.I

5 ' + 2 '
8 8 + 2-1
10+ 2

8 ~ 8 + 2-0

8 ' + 2-3
3 ~ 8 + 1-9



Table A
(Page 3 of 4)

Cross Beta on Air Particulate Filters
MNP-2 REHP 1984 (Operationa))
(Results in E-03 pCi/m3 + 2s)

Month
Collection

Period 4 5 6
Sample Location

7 8 9 21 23 40

June 05/29/84
06/04/84
06/11/84
06/18/84
06/25/84

to 06/04/84
to 06/ll/84
to 06/18/84
to 06/25/84
to 07/02/84

13+3
5 7 + 2 '
12+3
14 + 3

7.2 + 2.1

12+ 3
6.5 + 2.
10+ 2
14+3

8.3 + 2.

8.5
1 4 '

9.8
11

1 6.0

+ 2 '
+ 2.0
+ 2.3
+ 2
+ 2 '

13+ 3
5.1 + 2.
12+3
15+ 3

8.6 + 2.

12
0 4 '

12
11

1 8 ~ 8

+ 3
+ 1.9
+ 2
+ 2
+ F 1

9.3 + 2.
5.3 + 2.
11+2
13+ 3

9 ' + 2 ~

4 9 '
0 6-2

9.6
13

2 9.3

+ 2 4
+ 2 1
+ 2 3
+
+ 2 ~ 2

8.3 + 2 ' 11
4 ' + 1 9 4 2
9 3+ 2 3 11
6 ' + 2 1 13
6.6 + 2 0 9 6

+ 3
+ 2.0t
+ 3
+ 2 2

17 + 3
3.3 + 1-9
11+ 2
11 + 2

9-0 + 2-2

July 07/02/84 to 07/09/84
07/09/84 to 07/16/84
07/16/84 to 07/23/84
07/23/84 to 07/30/84

23+ 3
21+ 3
16+ 3
25+ 3

27+3
16+3
10+ 3
18+ 3

20
16

8.8
18

+ 3
+ 3
+ 2.4
+ 3

21+ 3
20+ 3
12+3
24+3

20
13
11
22

+ 3
+ 3
+ 3
+ 3

20+ 3
15+ 3ll+ 3
22+ 3

31
17
10
17

+ 4
+ 3
+ 3
+ 3

12+ 2
12+ 3
12+ 3
19+ 3

15
17
13
17

+ 3
+ 3
+ 3
+ 3

1& + 3
12+ 3

9 6 + 2 5
20 + 3

August 07/30/84 to 08/06/84 20+3 18+ 3 15 + 2 18 + 3 17+3 17+ 3 19 + 3 13+ 2 17+ 3 16 + 2

LT ~ Less Than
(1) Initial criticality January 19. 1984
(2) Samples lost in transit



TABLE A
(Page 4 of 4)

Gross Beta on Air Particulate Pilters
MNP-2 REAP 1984 (Operationa))
(Results in E-03 pCi/m3 + 2s)

)(onth
Collection

Period

Sample Location

48 57

June 06/ll/84 to 06/18/84
06/18/84 ro 06/25/84
06/25/84 to 07/02/84

14 + 3
12+ 2
11+2

11+ 2
9 ' + 2'3
7.9 + 2.1

July

August

07/02/84 to 07/09/84
07/09/84 to 07/16/84
07/16/84 to 07/23/84
07/23/84 to 07/30/84

07/30/84 to 08/06/84

19+ 3
15+ 3
10+ 3
16 +=3

15+2

12+ 2
13+ 3

8 4 + 2 4
15+ 3

14 + 2



Table 8
Gamma Spectrometry of Compossted ALr Particulate Ptlters

HNP-2 RENP 1984 (()pecan sono I )

(Results sn 8-03 pCt/m3 i 2s)

Location Collection Period Be-7 Ce-144 Cs-134 Cs-l37 Nb-95 Zr-95

1
4
5
6
7
8
9
21
23
40
48
57

01/16/84 to 04/02/84
(1) i(2)

I T 40
IT 50
I T 40

35 + 19
67 + 23
42 + 18

IT 40
39 + 18
37 + 17
43 + 16
57 + 21
53 + 17

LT 14
tT 9
LT 9
LT 14
LT 10
tT 9
LT 13
tT 14
LT 9
fT 7
LT 10
LT 7

LT 3
IT 3
LT 2
IT 3
LT 3
LT 1.9
LT 2
LT 3
LT 2
IT 2
LT 2
IT 1 ~ 8

IT 3
IT 4

LT 2
IT 3
LT 3
IT 1 ~ S
LT 3
IT 3
IT 2
LT 2
IT 1 ~ 9
IT 2

LT 3
LT 5
LT 4
LT 3
fT 4
LT 3

IT 4

LT 3
LT 3
IT 3

IT 3
LT 3

LT 6
IT 9
LT 6
LT 7
LT 8
IT 5
LT 6
IT 7
LT 5
LT 5
LT 5
IT 4

1
4
5
6
7
8
9
21
23
40
48
57

04/02/84 to 07/02/84 67 + 16
46 + 16
55 + 16
58 + 14
32 + 15
40 + 15
43 + 18
46 + 16
42 + 17
29 + 17
41 + 18
57 + 17

LT 7
IT 8
IT 7
LT 6
IT 8
IT 7
LT 8
IT 7
IT 8
IT 8
LT 8
fT 7

LT 1 ~ 4
fT-1 ~ 9
LT 1 ~ 6
IT i+7
I,T 2
f.T 1.8
LT 2
LT 3
LT 3
fT 3
LT 2
IT 2

LT 1.5
LT 3
LT 1 ~ 4
LT 1 ~ 6
I,T 2
IT 1 ~ 8
IT 3
IT 2
IT 3
LT 3
IT 3
fT 2

IT 2
IT 4

IT 2
LT 1.9
LT 3
fT 1 ~ 8
LT 3
IT 3
LT 3
fT 3
LT 3
IT 3

IT 4
I,T 6
LT 3
fT 3
LT 5
LT S
LT 5
tT 5
tT 6
IT 5
LT 7
IT 5

t.T f.ess than
(1) Initial cri ticolity 01/19/84.
(2) Week of 03/19 - 03/26/84 not included. Samples lost in transit.
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TA8LE C
(Page I of 4)

Iodine-131 in Charcoal Cartridges
NHP-2 RENP 1984 (Operational)

(Results in pCi/m3 + 2s)

Month
Collection

Period
Sample Location

8 9 21 23 40

January (1)
Ol/16/84 to 01/23/84
01/23/84 to 01/30/84

LT 0.06
LT 0.03

LT 0.06
LT 0.03

LT 0.08(2) LT 0-06
LT 0+04 LT 0-03

LT 0 ~ 06
LT 0.05

LT 0 06
LT 0 F 05

IT 0.06
LT 0 ~ 05

LT 0.06
LT 0 ~ 03

L.T 0 F 06
LT 0.03

LT 0.06
LT 0.05

February 01/30/84 to 02/06/84
02/06/84 to 02/13/84
02/13/84 to 02/21/84
02/21/84 to 02/27/84

I,T 0 F 03
LT 0 03
LT 0.03
IT 0 F 04

LT 0.03
IT 0 '3
IT 0 '3
fT 0 ~ 03

LT 0 '2
LT 0 '3
IT 0 ~ 03
LT 0-03

LT 0.02
LT 0.03
I T 0.03
LT 0.03

LT 0.02
LT 0.03
LT 0 03
LT 0.03

LT 0-02
LT 0 ~ 03
LT 0. 03
LT 0.03

LT 0 04 I T 0 03
L,T 0 ~ 03 ~ fT 0 ~ 03
LT 0.03 LT 0.03
L.T 0.04 LT 0.03

LT 0 03
LT 0 ~ 04
LT 0 03
LT 0 '3

LT 0.04
LT 0.03
LT 0.03
LT 0.03

Narch 02/27/84 to 03/05/84 LT 0.03
03/05/84 to 03/12/84 f.T 0.03
03/12/84 to 03/19/84 LT 0.05
03/19/84 to 03/26/84 (3)

LT 0 '3
IT 0 '3
IT 0 '3

LT 0-03
LT 0 ~ 03
LT 0 '3

LT 0-03
LT003
LT 0-03

IT 0.04
IT 0.03
LT 0.03

LT 0-04
LT 0-0'3
LT 0 ~ 03

LT 0 04
IT 0 03
LT 0-03

LT 0 03
LT 0 ~ 03
LT 0 03

LT 0 '3
LT 0 '3
LT 0 03

LT 0.04
LT 0.03
LT 0 03

April

tune

03/26/84 to 04/02/84
04/02/84 to 04/09/84
04/09/84 to 04/16/84
04/16/84 to 04/23/84
04/23/84 to 04/30/84

04/30/84 to 05/07/84
05/07/84 to 05/14/84
05/14/84 to 05/21/84
05/21/84 to 05/29/84

05/29/84 to 06/04/84
06/04/84 to 06/ll/84

LT Q.03
LT 0.05
LT 0-02
LT 0-03
LT 0 ~ 03

LT 0 ~ 03
LT 0-03
LT 0-04
LT 0 '4
LT 0-04
LT 0 03

IT 0 ~ Q3
LT 0.05
IT 0.02
LT 0.03
LT 0 03

LT 0.03
LT 0.03
LT Q.Q4
LT 0.04

IT 0 '4
LT 0 03

LT 0.03
LT 0 F 05
LT 0.02
LT 0 '3
LT 0 '3
LT 0.03
LT 0.03
LT 0 04
LT 0.04

LT 0 '4
LT 0 ~ 03

LT 0 03
LT 0.05
LT 0.02
LT 0 '3
LT 0 '3
LT 0.03
LT 0.03
LT 0.04
LT 0 ~ 04

LT 0.04
LT 0.03

LT 0 03
LT 0 ~ 05
I,T 0.02
LT 0.03
LT 0.03

IT 0 '3
LT 0 ~ 03
LT 0 ~ 04
LT 0 ~ 04

LT 0.04
IT 0 02

LT 0-03
LT 0-05
LT 0-02
LT 0-03
LT 0-03

LT 0 03
LT 0 '3
LT 0-04
LT 0.04

LT 0-04
LT 0 '2

LT 0-03
LT 0-05
LT 0 02
LT 0 '3
LT 0-03

LT 0 03
LT 0.03
LT 0.04
LT 0 '4
I T 0 04
LT 0 ~ 02

LT 0 03
LT 0-05
LT 0 02
LT 0-03
LT 0 ~ 03

LT 0 03
LT 0-03
LT 0-04
LT Q-04

LT 0-04
LT 0 ~ 03

LT 0.03
LT 0 05
LT 0 02
LT 0.03
LT 0 '6
LT 0.07
LT 0 05
LT 0 04
LT 0.04

LT 0 04
LT 0.03

LT 0.03
LT 0 '5
LT 0 '2
LT 0-03
LT 0 '3
LT 0 ~ 03
LT 0 ~ 03
LT 0 '4
LT 0-04

LT 0-04
LT 0 '2



TABl 8 C
(Page 2 oE 4)

Iodine-131 in Charcoal Cartridges
MHP-2 REHP 1984 (Operat Iona))

(Results in pCi/m3 + 2s)

IIonth
Collection

Period

Sample t.ocat ion

48 57

January

February

(1)
01/16/84 to Ol/23/84
Ol/23/84 to 01/30/84

01/30/84 to 02/06/84
02/06/84 to 02/13/84
02/13/84 to 02/21/84
02/21/84 to 02/27/84

LT 0.06
LT 0 F 05

LT 0 04
IT 0 '3
IT 0 '3
LT 0 '3

IT 0 06
LT 0 F 05

IT 0 ~ 04
IT 0 03
I T 0 04
LT 0.03

Narch 02/27/84 to 03/05/84
03/05/84 to 03/12/84
03/12/84 to 03/19/84
03/19/84 to 03/26/84 (3)

I,T 0 ~ 04
LT 0.03
LT 0 03

LT 0 04
LT 0 03
IT 0 '3

April 03/26/84
04/02/84
04/09/84
04/16/84
04/23/84

to 04/02/84
to 04/09/84
to 04/16/84
to 04/23/84
to 04/30/84

LT 0 03
LT 0.05
LT 0 02
LT 0 03
IT 0+03

IT 0 016
LT 0 F 05
IT 0 02
!T 0 ~ 03
IT 0 03

Hay 04/30/84 to 05/07/84
05/07/84 to 05/14/84
05/14/84 to 05/21/84
05/21/84 to 05/29/84

LT 0.03
LT 0 '3
IT 0 ~ 04
LT 0.04

IT 0 ~ 03
IT Oe03
IT 0 ~ 04
LT 0.04

June 05/29/84 to 06/04/84
06/04/84 to 06/11/84

LT 0.04 (4)
LT 0 03

LT 0.04
LT 0 02



Honth
Collect ion

Period

Table C
(page 3 of 4)

Iodine-131 in Charcoal Cartridges
MNP-2 RCHP 1984 (Operational)

(Results in pCi/m3 + 2s)

Sample Location
5 6 7 8 9 21 23 40

June 06/11/84 to 06/18/84 LT 0.03 LT 0.03 LT 0.03
06/18/84 to 06/25/84 LT 0.03 I T 0.03 LT 0.03
06/25/84 to 07/02/84 LT 0.03 f.T 0.03 I.T 0-03

LT 0 ~ 03
LT 0403
LT 0 '3

IT 0.018
IT 0 03
IT 0 '3

LT 0 '18
LT 0 '3
LT 0-03

LT 0.018
LT 0-03
IT 0-03

LT 0 '3
LT 0 03
LT 0 '3

IT 0 '3
LT 0.03
LT 0 '3

LT 0 ~ 018
LT 0.03
IT 0 '3

July 07/02/84 to 07/09/84 I.T 0.02 LT 0.02 LT 0.02
07/09/84 to 0'7/16/84 I T 0.03 LT 0 ~ 03'T 0.03
07/16/84 to 07/23/84 LT 0 018 LT 0 ~ 018 LT 0 018
07/23/84 to 07/30/84 I T 0.05 I.T 0.05 I.T 0.05

LT 0 '2
IT 0 ~ 03
LT 0.03
LT 0 '5

IT 0 ~ 04
IT 0.03
LT 0 03
LT 0.05

IT 0 ~ 04
LT 0.03
LT 0 '3
IT 0 F 05

LT 0.04
IT 0-03
LT 0-03
LT 0-05

LT 0.02
IT 0 03
I T 0.018
LT 0 F 05

LT 0.02 fT 0 04
IT 0.03 LT 0.03
LT 0.018 LT 0.03
LT 0.05 IT 0.05

August 07/30/84 to 08/06/84 I.T 0.017 LT 0.017 I.T 0-017 I.T 0.017 I.T 0.017 I.T 0.017 LT 0.017 LT 0-017 LT 0-017 LT 0.017 .

LT Less Than
(1) Initial criticality January lgi 1984.
(2) t.ower sensitivity due to reduced volume.
(3) Samples lost in transit.
(4) Blown fuse. Lower sensitivity due to insufficient volume



TABLE C
(Page 4 of 4)

Iodine-131 in Charcoal Cartr)dges
WNP-2 RENP 1984 IOperat)onal)

(Results in pCi/m3 + 2s)

Sample Locat)on

)Ion th
Collection

Period 48

June 06/ll/84 to 06/18/84
06/18/84 to 06/25/84
06/25/84 to 07/02/84

IT 0.018
LT 0 '3
IT 0 03

LT 0-018
LT 0 '3
LT O.Q3

July

August

07/02/84 to 07/09/84
Q7/09/84 to 07/16/84
07/16/84 to 07/23/84
07/23/84 ro 07/30/84

07/30/84 to 08/06/84

IT 0 F 04
IT 0 03
IT 0 03
IT 0 05

LT 0.017

LT 0 04
LT 0-03
IT 0 '3
IT 0 F 05

LT 0 ~ 017



Tabl e D
Gross Beta in Water

WNP-2 RENP 1984 iOperai iona))
[Results in pCi/1 + 2s)

month Location Sampling Date Results

February

March

apr i 1

26
27
28
29

26
27
28
29

26
27
28
29

02/15/84
02/15/84
02/15/84
02/15/84

ll)
03/14/84
03/14/84
03/14/84

04/11/84
04/ll/84
04/11/84
04/11/84

F 9 + 1-4
3 ' + 1.4
3.8 + 1 2
2 ' + 1 ~ 2

2,6 + 1 ~ 2
2 ' + 1 ~ 1
2-5+ 1 ~ 1

1-6 + 1 ~ 2
F 1 + 1-1

LT 2
1 ~ 1 + 1 ~ 1

)4ay

June

26
27
28
29
26
27
28
29

04/11/84 to 05/09/84
04/11/84 to 05/09/84
04/11/84 to 05/09/84
04/11/84 to 05/09/84
05/09/84 to 06/12/84
05/09/84 to 06/12/84
05/09/84 to 06/12/84
05/09/84 to 06/12/84

2-1 + F 2
3 ' + 1 ~ 2
2.1 + 1.1
1-8 + 1 1

1 ~ 8 + 1-3
2-1 + 1-3
1-7 + 1 ~ 3
2 ' + 1-3

July 26
27
28
29

06/12/84 to 07/17/84
06/12/84 to 07/17/84
06/12/84 to 07/17/84
06/12/84 to 07/1?/84

LT 2
1 ~ 4 + 1-3
1-8 + 1 ~ 3
1 7 + 1-3

LT Less Than
(1) No sample collected due to pump malfunction-
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Quarter Location Sampling Date

Table 8
Tritium in Water

WNP-2 REHP 1984 (Operational)
(Results in pCi/1 + 2s)

Tritium Activity

26
27
28
29
31
32
52

26
27
28
29
31
32
52

02/15/84
02/15/84 to 03/14/84
02/15/84 to 03/14/84
02/15/84 to 03/14/84

03/14/84
03/14/84
03/14/84

04/11/84 to 06/12/84
04/1 1/84 to 06/12/84
04/11/84 to 06/12/84
04/ll/84 to 06/12/84
03/14/84 to 06/13/84
03/14/84 to 06/13/84
03/14/84 to 06/15/84

LT 300
LT 300
LT 300
LT 300
LT 300
LT 300
LT 300

LT 300
LT 300
LT 300

450 + 180
LT 300
LT 300
LT 300

26
27
28
29

LT Less Thon

06/12/84 to 07/17/84
06/12/84 to 07/17/84
06/12/84 to 07/17/84
06/12/84 to 07/17/84

LT 300
LT 300
LT 300
LT 300
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Table F
(Page 1 of 2)

Gamma Spectrometry of water
WNP-2 RENP 1984 foperatfonaf)

IResults in pCi/1 + 2s)

Sampling
Nonth Location Date Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 La-140 Hn-54 Nb-95 Zn-65 Zr-95

February 26
27
28
29

02/15/84
02/15/84
02/15/84
02/15/84

IT 3
LT 6
LT 10
LT 10

LT 1-1
IT 1.8
LT 3
LT 3

LT 1 ~ 3
fT 2
LT 3
LT 3

LT 1 ~ 0
tT 1 ~ 7
LT 3
CT 3

IT 1 ~ 1

LT 1 ~ 8
LT 3
LT 3

LT 2
IT
fT 6
IT 6

LT 1 ~ 8
LT 3
LT 5
IT 5

LT 1.1 LT 1 1

LT 1 ~ 9 CT 1 ~ 8
LT 3 LT 3
LT 3 LT 3

LT 2
fT 4

IT 6
LT 6

fT 1 9
LT 3
IT 5
fT 5

Harch 26
27
28
29
31
32
52

ll)
03/14/84
03/14/84
03/14/84
03/14/84
03/14/84
03/14/84

LT 7
IT 6
IT 7
LT 5
LT 5
fT 7

LT 2
LT 2
LT 1.9
IT 1 ~ 4

LT 1 ~ 4
LT 1.9

LT 3
LT 2
CT 2
CT 1 +6
LT 1»6
LT 2

LT 2
CT 2
LT 1 ~ 7
LT 1 ~ 3
LT 1.3
LT 1.7

LT 2
IT 2
LT 1-8
IT 1 ~ 4
LT 1 ~ 4

LT 1 ~ 8

LT 5
CT 5
IT 4
IT 3
IT 3
IT 4

LT 4
LT 4
LT 4
tT 3
LT 3
CT 4

LT 2
LT 2
LT 1.8
LT 1 ~ 3
LT 1.3
LT 1.8

LT 2
LT 2
LT 1.9
LT 1.3
IT 1 3
LT F 9

I,T 6
LT 5
LT 4
IT 3
LT 3
CT 4

IT 4
LT 4
LT 3
IT 2
fT 2
LT 3

Apt' 1

June

26
27
28
29

26
27
28
29

26
27
28
29
31
32
52

04/11/84
04/11/84
04/11/84
04/11/84

04/11-05/09/84
04/11-05/09/84
04/11-05/09/84
04/11-05/09/84

OS/09-06/12/84
05/09-06/12/84
05/09-06/12/84
05/09-06/12/84
03/14-06/13/84
03/14-06/13/84
03/14-06/13/84

CT 9
LT 9
CT 12
IT 9

IT 20
I.T 12
IT 12
IT 12

IT 8
CT 8
fT 8
fT 8
LT 9
LT 9
IT 9

LT 3
LT 3
IT 3
CT 3

LT 6
LT 3
LT 3
fT 3

LT 2
LT 2
LT 2
IT 2
LT 3
LT 3
LT 3

LT 3
LT 3
LT 3
LT 3

LT 8
CT 4
IT 4
IT 4

LT 3
tT 3
LT 3
IT 3
LT 3
tT 3
IT 3

IT 3
IT 3
LT 2
CT 3

LT 7
tT 3
LT 3
LT 3

LT 2
IT 2
LT 2
LT 2
LT 2
tT 2
LT 2

LT 3
IT 3
LT 3
LT 3

fT 7
LT 4

LT 4
fT 4

:LT 2
fT 2
LT 2
LT 2
LT 3
CT 3
IT 3

LT 6
tT 6
IT 6
IT 6

IT 14
LT 7
LT 7
CT 7

LT 5
tT S

LT 5
tT 5
LT 6
IT 6
LT 6

fT 4

LT 4
LT 7
LT 4

IT 13
IT 7
IT 7
LT 7

LT 5
LT S
IT 5
IT 5
LT 5
LT 5
LT 5

IT 3
LT 3
IT
CT 3

LT 6
LT 3
LT 3
IT 3

LT 2
CT 2
IT 2
CT 2
LT
IT 3
LT 3

LT 3
fT 3
LT 3
LT 3

IT 6
IT 3
LT 3
fT 3

LT 2
LT 2
LT 2
LT 2
LT 3
tT 3
LT 3

LT 6
fT 6
IT 6
C,T 6

IT 13
f,T 6
LT 6
I,T 6

IT 5
LT 5
LT 5
IT 5
fT 6
LT 6
CT 6

LT 5
IT 5
IT 5
LT 5

CT 12
IT 6
LT 6
IT 6

IT 4
IT 4
I T

4'T

4

LT 5
CT 5
IT 5



Table F
(Page 2 of 2)

Gamma spectrometry of water
WNP-2 RCIIP 1984 {Operational)

{Results in pCi/1 + 2s)

Sampling
Month Location Date Ba-140 Co-58 Co-60 Cs-134 Cs-137 Pe-59 La-140 Mn-54 Nb-95 Zn-65 Zr-95

July 26 06/12-07/17/84
27 06/12-07/17/84
28 06/12-07/17/84
29 06/12-07/17/84

LT 12
IT 12
IT 12
IT 12

IT 4
IT 4
LT 4
LT 4

LT 4

LT 4

IT 4

LT 4

LT 4
IT
LT 4
IT 4

IT
IT 4
LT 4

IT 4

LT 9 IT 7
LT 9 IT 7
LT 9 LT 7
LT 9 IT 7

IT. 4

IT 4

LT 4

IT 4

LT 5
LT 5
LT 5
LT 5

IT 10 LT8
LT 10 IT 8
IT 10 IT 8
LT 10 LT 8

LT ~ t.ess Than
< 1) IIo sample collected due to pump malfunction.



TABLE G
Strontium 89 and 90 in Water Samples

WHP-2 REAP l983
(Results in pCi/l + 2s)

Month Location Sampling Date Strontium-89 Strontium-90

September 300 AREA
INTAKE
DISCHARGE

LT ~ Less Than

09/14/83
09/14/83
09/14/83

2.1 + 1.9
LT 0 '

LT 2
LT 3
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Table H
( amma Spectc'ometry in Soil

MNP-2 RCNP 1984 (Operational)
(Results in pCi/kg (dry) + 2s)

Sampl in9
Location Date Ac-228 Bi-214 Cs-134 Cs-137 K-40 Pb-212 Pb-214 Ra-226 Tl-208

1

7
9
21
23

05/21/84
05/21/84
05/21/84
05/21/84
05/21/84

920 + 230
630 + 180

1000 +-200
310 + 250
760 + 250

800 + 150
390 + 100
680 + 140
480 + 120
450 + 130

(T 130
(T 90
LT 110
(T 90
LT 130

180 + 70
(T 70
LT 120
LT 90

610 + 100

15000 + 2000
14000 + 2000
16000 + 2000
16000 + 2000
15000 + 2000

750 + 170
480 + 110
860 + 170
490 + 110
550 + 120

630 + l50
460 + 100
880 + 160
560 + 110
640 + 140

720 + 150
430 + 100
780 + 150
520 + 120
540 + 140

760 + 200
610 + 150

1200 + 200
500 + 170
560 + 190

LT ~ Less Than
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Table I
Gamma Spectrometry in Sediment

MAP-2 REHP 1984 iOperational)
(Results in pCi/kg idry) + 2s)

Location
Sampl ing

Date Ac-228 Bi-214 Cs-134 Cs-137 K 40 Pb-212 Pb-214 Ra-226 Tl-208

33-Upstream 05/01/84.
34-Downstream 05/01/84

LT Less Than

1600 + 300
1000 + 200

950 + 170
590 + 130

LT 110 LT 110 15000 + 2000 1200 + 200
LT 90 230 + 70 14000 + 2000 540 + 100

1200 + 200 1100 + 200 1500 + 200
650 + 110 620 + 120 790 + 180
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TABLE J
Gamma Spectrometry in Fish

M)IP-2 REHP 1984
(Results in pCi/kg Iwet) + 2s)

Sample
Type Location

Collection
Date Co-58 Co-60 Cs-134 Cs-137 fe-59 K-40 Hn-54 Zn-65

Sucker
Carp

Steelhead
Sucker

30< Columbia River
30'olumbia River

38'nake River
38'nake River

04/20/84
04/20/84

04/25/84
04/25/84

LT 30
fT 60

LT 70
IT 40

LT 50
IT 60

LT 80
IT 60

LT 30
LT 50

I T 60
IT 40

LT 50
IT 50

IT 60
LT 50

LT 130
IT 170

I T 150
I T 120

3000 + 700
3200 + 800

3300 + 800
3200 + 700

LT 40
LT 60

I,T 60
LT 50

LT 110
LT 120

IT 120
LT 110

Shild
steelhead
Smallmouth
Bass
sockeye
Salmon
Squawf ish

30'olumbia River
30~ Columbia River
30, Columbia River

30> Columbia River

30'olumbia River

07/19/84
07/19/84
07/1 9/8 4

07/19/84

07/19/84

LT 40
LT 80
LT 50

LT 70

IT 50

LT 40
IT 80
LT 60

LT 60

I T 50

fT 40
IT 70
fT 40

I T 60

IT 40

LT 50
LT 80
LT 60

LT 80

IT 50

LT 100
IT 170
I T 130

2500 + 700
4800 + 1200
3400 + 800

IT 40
I,T 80
IT 50

LT 150 2600 + 900 LT 50

LT 120 2800 + 700 I,T 50

LT 80
LT 200
LT 140

LT 150

LT 120

Carp
Squawf ish
Sma1 lmouth
Bass
Bluegill
Catfish

38'nake River
38'nake River
38. Snake River

38'nake River
38'nake River

07/20/84
07/20/84
07/20/84

07/20/84
07/20/84

LT 60
IT 50
IT 20

LT 50
IT 70

I T 60
LT 70
LT 30

IT 110
fT 90

IT 50
LT 40
IT 19

LT 60
fT 60

IT 50
IT 50
IT 20

IT 80
IT 70

LT 130
LT 140
LT 60

fT 190
I,T 170

2400 + 700
3300 + 800
3200 + 400

2900 + 900
2000 + 800

LT 50
LT 60
LT 20

LT 50
LT 60

IT 150
IT 150
IT 50

LT 180
LT 100

LT ~ f.ess than
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Table K
Iodine-131 in Bilk

WNP-2 REHP 1984 (Operataonal)
(Results in pCa/I + 2s)

Month Sampling Date I(eeker. 9 Cooke. 35 Bleaxardi 36 Pettett, 40

April 04/03/84
04/17/84
04/19/84

January 01/25/84

Pebruary 02/07/84

March 03/06/84

IT 0 F 08

LT 0.13

LT 0 ~ 14
LT 0.2

LT 0 ~ 10

LT 0 '9
IT 0.14

(2)
LT 0 3

LT 0.08

LT 0.14

LT 0.13
LT 0.3

IT 0.08

LT 0 ~ 13

LT 0. 13

LT 0-2

I(ay

June

05/0&/84
05/22/84

06/05/84
0 6/1 9/8 4

LT 0. 13
LT 0.15

IT 0 08
LT 0.05

LT 0 ~ 13
LT 0.11

LT 0 ~ 09
I,T Oell

LT 0 15
IT 0 '4
LT 0.08
IT 0.10

LT 0 17
IT 0 '0
LT 0-08
IT 0 ~ 13

July 07/11/84
07/24/84

August 08/07/84

LT 0.09
IT 0.17

IT 0.3

LT 0.10
LT 0.18

LT 0 '

LT 0.10
LT 0 '

LT 0.3

IT 0 11
LT 0 ~ 19

(TO 3

I.T Less Than
( 1) Other January samples are preoperational.

only station )935 was sampled on 01/25/84.
(2) Sample lost in analysis.
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Sampling
Month Location

Tobl e
(Page 1 of 2)

Gamma Spectrometry of IIi1k
WNP-2 REAP 1984 (Operatconal)

(Results in pCi/1 + 2s)

Dote Ba-140 Cs-134 Cs-137 K-40 Lo-140

February 9i Iieeker
35'ooke
36'leoxard40'ettett

Q2/07/84
02/07/84
02/07/84
02/07/84

LT 20
IT 15
IT 15
IT 15

LT 7
CT 5
LT 4
LT 5

LT 8 1500
IT 5 1300
IT 5 1300
LT 5 1400

+ 200
+ 200
+ 200
+ 200

LT ll
I,T 7
LT 8
IT 7

March

April

Hay

9i I(eeker
35'ooke
36'leoxard40'ettett
9, IIeeker

35'ooke
36'leazord
40. Pettett

9i Neeker
35'ooke
36'leozord
40. Pettett

9> Heeker
35< Cooke
36 ~ Bleat& Yd40'ettett

03/06/84
03/06/84
03/06/84
03/06/84

04/03/84
04/03/84
04/03/84
04/03/84

04/17/84
04/17/84
04/17/84
04/19/84

05/08/84
05/08/84
05/08/84
05/08/84

LT 30
IT 19
LT 17
LT 17

LT 14
IT 20
LT 16
IT 14

LT 30
LT 30
IT 30
LT 30

LT 30
LT 30
LT 30
LT 20

LT 7
LT
LT 4
LT 4

LT
LT 6
LT 4
LT 4

IT 6
LT 7
IT 7
IT 6

LT 9
LT 10
LT 10
CT 9

LT 8 1400
LT 5 1300
IT 4 1400
IT 4 1500

LT 4 1300
IT 7 1300
L'T 5 1300
CT 5 1500

LT 6 1400
LT 8 1500
LT '8 1300
CT 7 1400

IT 10 1300
IT 11 1400
LT 10 1100
CT 10 1400

+ 200
+ 200
+ 200
+ 200

+ 200
+ 200
+ 2aa
+ 200

+ 200
+ 200
+ 200
+ 2QQ

+ 200
+ 200
+ 200
+ 200

IT 15
LT 10
LT 8
LT 9

LT 6
IT 12
LT 7
LT 8

LT 14
CT 14
LT 13
IT 13

LT 15
LT 15
LT 15
LT 12

June

9i Meeker
35'ooke
36'leazord40'ettett
9i Meeker

35'ooke
36'leaxord40'ettett

05/22/84
05/22/84
05/22/84
05/22/84

06/05/84
06/05/84
06/05/84
06/05/84

LT 6
LT 8
LT 7
LT 30

LT 10
IT 7
LT 8
IT 8

LT 1-8
LT 2
LT 1 9
LT 7

LT 4
IT 2
LT 3
LT 2

LT 2 1300
LT 3 1200
LT 2 1500
LT 8 1400

LT 4 1200
IT 3 1300
LT 3 1300
LT 3 1500

+ 200
+ 200
+ 200
+ 200

+ 200
+ 200
+ 200
+ 200

LT 3
LT 4
LT 3
LT 14

LT 5
IT 4
LT 4
LT 4



Table L
(Page 2 of 2)

Camma Spectrometry of Nifk
MNP-2 RENP 1984 (Operatfonal)

(Results in pCi/1 + 2s)

Sampling
Nonth Location Date Ba-140 Cs-134 Cs-137 K-40 La-140

June 9i Neeker
35'ooke
36'leaxard
40. Pettett

06/19/84
06/19/84
06/19/84
06/19/84

IT 16
IT 19
IT 13
IT 12

IT 5
IT 6
LT 4
IT 4

LT 6 1300
LT 7 1300
IT 5 1400
IT 4 1400

+ 200
+ 200
+ 200
+ 200

LT 8
fT 5
IT 6
IT 6

July 9i Neeker
35'ooke
36i Bleaxard40'ettett

07/11/84
07/11/84
07/11/84
07/11/84

LT 20
IT 30
LT 18
LT 20

LT 7
IT 9
LT 7
LT 8

LT 8 1200
I,T 9 1300
IT 8 1400
IT 8 1300

+ 200
+ 200
+ 200
+ 200

LT 10
LT 10
fT 8
IT 10

August

9i
Neeker'5'ooke

36'leaxard
40m Pettett

t

9i Neeker
35'ooke
36'leaxard
40 'ette't't

07/24/84
07/24/84
07/24/84
07/24/84

08/07/84
08/07/84
08/07/84
08/07/84

fT 20
IT 11
LT 20
fT 20

I T 30
I T 30
LT 20
IT 16

IT 4
I,T 2
IT 4
IT 4

IT 9
fT 9
LT 7
fT 4

I T 5 1200
IT 2 1300
LT 5 1400
IT 5 1500

IT 10 1300
I T 11 1400
LT 7 1300
IT 5 1400

+ 200
+ 200
+ 200
+ 200

+ 200
+ 200
+ 200
+ 200

IT 10
IT 5
LT 10
LT 12

LT 12
IT 13
LT 12
LT &

IT ~ fess Than



Table A
(Page 1 of 7)

WASMINGTON PUBLIC POWER SUPPLY SYSTEM
WNP-2 RAD IOANALYTICAL SUMMARY REPORT

PREPARED BY UNITED STATES TESTING COMPANY INC. RICHLAND.

LOCATION
COLLECTION

PERIOD

840806 TO 840813
840813 TO 840820
840820 TO 840827
840827 TO 8409O4
840904 TO 840907
840907 TO 840910
840910 TO 840917
840917 TO 840924
840924 TO 841001
841Q01 TO 841008
841008 TO 841015
841015 TO 841022
841022 TO 841026
841026 TO 841029
841029 TO 841105
841105 TO 841112
841112 TO 841119
841119 TO 841126
841126 TO 841203
841203 TO 841210
841210 TO 841217
841217 TO 841223

'841223 TO 841231

BETA IN PARTICLE FILTER
Results in pCi/cubic meter

RESULT

2. 54E-02
2. 10E-02
2. 42E-02
5. 19E-03
1 21E-01
2.26E-02
1.42E-02
1. 71E-02
3.31E-02
3.98E-02
1. 18E-02
2. 04E-02
5. 66E-02
1- 01E-02
1- 89E-02
1.03E-02
1 ~ 24E-02
1.63E-02
1. 14E-02
6. SBE-02
2.46E-02
3. 94E-02
1 '4E-02

COUNTING
ERROR

3 63E-03
3. 32E-03
3. 51E-03
„,1. 84E-03
1 11E-02
5. 61E-03
2. 74E-03
3. 02E-03
3. 97E-03
4. 33E-03
2. 63E-03
3. 22E-03
6, SBE-03
3. 73E-03
2.89E-03
2, 35E-03
2. 51E-03
2.76E-03
2.43E-03
5. 19E-03
3. 38E-03
4. SOE-03
2.43E-03

OVERALL
ERROR

5.45E-03(2S)
4.73E-03(2S)
5.22E-03(2S)
2.02E-03(2S)
2. 16E-02(2S)
6.67E-03(2S)
3. 5BE-03(2S)
4. 11E-03(2S)
6.70E-03(2S)
7.79E-03(2S)
3.26E-03(2S)
4.62E-03(2S)
1. 13E-02(2S)
4.07E-03(2S)
4. 21E-03 ( 2S )
2.BBE-03(2S)
3. 2 1 E-03 < 2S )
3. 81E-03 ( 2S )

3. 04E-03 (2S )

1. 18E-02(2S)
5. 21E-03(2S)
7. 79E-03(2S)
3.36E-03(2S)

840806
840813
840820
840827
84Q904
840910
840917
840924
841001
841008
841015
841022
841029
841105
841112
841119
841126
841203

TO 840813
TO 840820
TO B40827
TO 840904
TO 84091Q
TO 840917
TO 84Q924
TO 841001
TO 841008
TO 841015
TO 841022
TO 841029
TO 841105
TO 841112
TO 841119
TO 841126
TO 841203
TO 841210

1.42E-02
1. 59E-02
2.06E-02
1. 75E-02
1.72E-02
1 ~ 57E-02
1. 79E-02
3. 32E-02
3. 59E-02
1. 17E-02
1. 99E-02
2. 55E-02
1. 22E-02
9.69E-03
2. 17E-02
1. 26E-02
1 ~ 41E-02
7. 59E-02

2. S6E-03
2. 97E-03
3.20E-03
2. 76E-03
3.32E-03
2. 82E-03
3.00E-03
3. 93E-03
4. 07E-03
2. 47E-03
3. 14E-03
3o36E-03
2.43E-03
2. 18E-03
3.07E-03
2.44E-03
2. 52E-03
5. 55E-03

I

3. 43E-03(25)
3.92E-03(2S)
4.59E-03(2S)
3.94E-03(2S)
4.32E-03(2S)
3.80E-03(2S)
4. 1BE-03(2S)

, 6.6BE-03<2S)
7. 12E"03(2S)
3.12E-03<2S)
4. 51E-03(2S)
5.32E-03(2S)
3.0BE-03(2S)
2.6BE-03(2S)
4.66E-03(2S)
3. 1BE-03(2S)
3.40E-03(2S)
1.35E-02(2S)

+ Denotes a result less than the overall error
(nS) specifies the level 'of error. 1 sigma or 2 sigma



Table A

(Page 2 of l')
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RADIOANALYTICAL SUMMARY REPORT
PREPARED BY UNITED STATES TESTINO COMPANY INC RICHLANDe

LOCATION
COLLECTION

PERIOD

BETA IN PARTICLE FILTER
Results in pCi/cubic aeter

RESULT
COUNTINC

ERROR
"'VERALL

ERROR

841210'O
841217 TO
841223 TO

840806 TO
840813 TO
840820 TO
840827 TO
S40904 TO
840910 TO
840917 TO
840924 TO
841001 TO
841008 TO
841015 TO
841022 TO
841029 TO
841105 TO
841112 TO
841119 TO
841126 TO
841203 TO
841210 TO
841217 TO
841223 TO

840806 TO
840813 TO
840820 TO
840827 TO
840904 TO
840910 TO
840917 TO
840924 TO
841001 TO
841OOB TO
841015 TO
841022 TO
841029 TO
841105 TO
841112 TO
841119 TO

841217
841223
841231

840S13
840820
,840827
840904
840910
840917
840924
841001
841008
841015
841O22
841029
841105
841112
841119
841126
841203
841210
841217
841223
841231

840813
840&20
&40827 "

840904
840910
840917
840924
841001
841008
841015
841022
841029
841105
841112
841119
841126

3» 20E 02
4»OOE-02
1 72E-02

1 82E-02
1.79E-02
1 73E-02
2.11E-02
1 33E-02
1. 7&E-02
2e 16E-02
3»89E-02
3, 91E-02
1. 47E-02
2 52E-02
3 14E-02
2» 01E-02
1 ~ 24E-02
2 66E-02
1» 79E-02
1 52E-02
7.37E-02
2.63E-02
4 76E-02
2»03E-02

1 5&E-02
1 92E-02
2. 21E-02
2. OSE-02,
1 '4E-02
2» 31E-02
2. 19E-02
4.24E-02
4 OBE-02
9 99E-03
2»79E-02
3. 01E-02
2 07E-02
1 23E-02
2 92E-02
1 38E-02

7.82E-03
4.46E-03
2.62E-03

3 01E-03
3»OOE-03
2e93E-03
3 OOE-03
2»92E-03
2» 95E-03
3»25E-03
4 25E-03
4 26E-03
2 73E-03
3.4SE-03
3 64E-03
2»97E-03
2. 41E-03
3. 37E-,03
2. 97E-03
2 65E-03
5. S3E-03
3» 36E-03
4 BOE-03
2.78E-03

2» 84E-Q3
3»20E-03
3» 29E-03
2. 96E-03
3» 25E-03
3» 34E-03
3» 27E-03
4» 43E-03
4»34E-03
2 33E-03'» 63E-03
3» 56E-03
3»09E-03
2»39E-03
3. 53E-03
2» 54E-03

9.3&E-03(2S)
7.&4E-03(28)
3.82E-03(2S>

4. 11E-03(2S)
4. 1SE-03<ZS)
3.95E-03(ZS>
4.42E-03(2S)
3» 61E-03(28)
4. 06E-03(2S)
4.69E-03(2S)
7 63E-03(ZS)
7.46E-03<28)
3. 56E-03(2S)
5.24E-03(2S)
6.24E-03(28>
4 40E-03(2S)
3.0&E-03<2S)
5.33E-03(2S)
4. 14E-03(2S)
3 SSE-03(ZS)
1 ~ 31E-02(2S)
5 42E-03(ZS)
8.82E-03(28)
4 31E-03(2&>

3.&OE-Q3(ZS)
4.44E-O3(2S)
4.83E-03(ZS)
4. 41E-03(ZS)
4. 17E-03(2S)
5.02E-03(ZS)
4.84E-03(2S)
8. 19E-03(2S)
7.94E-03(2S)
2 84E-03(ZS)
S. 81E-03(ZS)
S.BBE-03(2S)
4.5SE-03(ZS)
3. 11E-03(2&)
5.89E-03(2S)
3.3&E-03(2S)

+ Denotes a result less than the overall error
(nS) specifies the level of error. 1 sigma or 2 sigma



Tab1e A

(Page 3 of 7)
WASHIN('TQN PUBLIC POWER SUPPLY SYSTEM)

WNP-2 RADIOANALYTICAL SUMMARY REPORT
PREPARED BY UNITED STATES TESTING COMPANY INC RICHLAND.

LOCATION
COLLECTION

PERIOD

BETA IN PARTICLE FILTER
Results in pCi/cubic meter

RESULT
COUNT INC OVERALL

ERROR ERROR

840 840806 TO
840813 TQ
840820 TO
840827 TO
840904 TO
840910 TQ
840917 TO
840924 TO
841001 TO
841008 TO
841015 TO
841022 TO
841029 TO
841105 TQ
841112 TO
841119 TO
841126 TQ
841203 TO
841210 TO
841217 TO
841223 TO

840813
840820
840827
840904
840910
840917
840924
841001
841008
841015
841022
841029
841105
841112
841 1 19
841126
841203
841210
841217
841223
841231

840813
840820
840827
840904
840910
840917
840924
841001
841008
841015
841022
841029
841105
841112

840806 TO
840813 TO
840820 TO
840827 TO
840904 TO
840910 TO
840917 TO
840924 TO
841001 TQ
841008 TO
841015 TQ
841022 TO
841029 TQ
841105 TO

841126 TO 841203
841203 TO 841210
841210 TO 841217
841217 TO 841223
841223 TO 841231

1. OSE-02
7.88E-02
2.4SE-02
4. 81E-02
2.68E-02

1 44E-02
1 S1E-02
2 24E-02
1 '3E-02
1 97E-02
1.58E-02
2.22E-02
3 38E-02
3.13E-02
1.32E-02
2a 16E-02
2ahhE-02
1 87E-02
9. 93E-03
2.27E-02
1. 41E-'02
1. 29E-02
7. 71E-02
'2. 46E-02
4.33E-02
1 '6E-02
1 95E-02
1. 55E-02
2, 61E-02
2. 15E-02
1.72E-02
1.96E-02
2 01E-02
3. 84E-02
3. 56E-02
9 69E-,03
2.39E-02
2 73E-02
1 '4E-02
1 13E-02

2. 22E-03
S. 61E-03
3.25E-03
4.84E-03
3. 13E-03

2. 7SE-03
2. 79E-03
3e 32E-03
2.85E-03
3. 52E-03
2 83E-03
3. 29E-03
3. 98E-03
3.83E-03
2. 61E-03
3. 23E-03
3a36E-03
2. 96E-03
2. 20E-03
3. 14E-03
2. 56E-03
2. 42E-03
5. 57E-03
3. 25E-03
4. 59E-03
2.64E-03

3. 13E-03
2.79E-03
3.63E-03
3.39E-03
3a 24E-03
3. 16E-03
3. 19E-03
4. 23E-03
4 1 1E-03
2 44E-03
3. 45E-03
3. 41E-03
2. 84E-03
2. 32E-03

2.79E-03(2S)
1.39E-02(2S)
5. 01E-03(2S)
9. 16E-03(2S)
5 21E-03(2S)

3a 59E-03(2S)
3.63E-03(2S)
4.89E-03(2S)
4. 21E-03(2S)
4.73E-03(2S)
3.83E-03(28)
4. 89E-03(2S)
6.79E-03(2S)
6.38E-03(2S)
3.38E-03(2S)
4.77E-03(2S)
5.32E-03(2S)
4.23E-03(2S)
2. 73E-03(2S)
4.82E-03(2S)
3. 42E-03(2S)
3. 19E-03(2S)
1.36E-02(2S)
5. 02E-03(2S)
8.36E-03(2S)
3.92E-03(2S),

4.42E-03(2S)
3. 73E-03(2S)
5. 53E-03(2S)
4.83E-03(2S)
4. 25E-03(2S)
4. 49E-03(2S)
4. 57E-03(2S)
7.34E-03(2S)
7o 11E-03(2S)
2.90E-03(2S)
5. 19E-03(2S)
5. 57E-03(25)
4.00E-03(2S)
2. 91E-03(2S)

+ Denotes a result less than the overall error
(nS) specifies the level of errors 1 sigma or 2 sigma



Table A
(Page 4 of 7)

WASHINCTON PUBLIC POWER SUPPLY SYSTEM
WNP-2 RADIOANALYTICAL SUMMARY REPORT

PREPARED BY UNITED STATES TESTINQ COMPANY INC. RICHLAND'A

LOCATION
/
¹48

~
COLLECTION

PERIOD

841112 TO 841119
841119 'TO 841126
841126 TO 841203
841203 TO 841210
841210 TO 841217
841217 TO 841223
841223 TO 841231

I

BET* IN PARTICLE FILTER
Results in pCi/cubic meter

RESULT

1 94E-02
1 14E-02

79E-02
9. 40E-02
1. 57E-02
5. 64E-02
2. 21E-02

COUNTINQ
ERROR

2, 95E-03
2. 41E-03
5.98E-03
7. 3IE-03
2. 68E-03
7. 54E-03
2a 91E-03

OVERALL
ERROR

4~30E-03(28)
3. 03E-03 (28)
6. 64E-03(28)
1 63E-02<28)
3.69E-03(28)
1 ~ 18E-02 (2S)
4, 61E-03(28)

840806
840813
840820
840827
840904
840910
840917
840924
841001
841008
841015
841022
841029
841105
841112
841119
841126
841203
841210
841217
841223

TO 840S13
TO 840820
TO 840827
TO 840904
TO 840910
TO 840917
TO 840924
TO 841001
TO 841008
TO 841015
TO 841022
TO 841029
TO 841105
TO 841112
TO 841119
TO 841126
TO 841203
TO 841210
TO 841217
TO 841223 ~

TO 841231

1. 42E-02
1 90E-02
2 55E-02
1 66E-02
1.43E-02
1 66E-02
1 '6E-02
3. 16E-02
3 84E-02
1. 07E-02
2.62E-02
2 73E-02
1 '6E-02
9.89E-03
2+05E-02
1 09E-02
1 07E-02
6 BOE-02
1.82E-02
8 02E-02
2.04E-02

2o70E-03
3 OBE-03
3e 59E-03
2. 70E-03
3 OOE-03
2 95E-03
2 95E-03
3a86E-03
4o 26E-03
2 52E-03
3 60E-03
3eb9E-03
2 72E-03
2e 26E-03
3 02E-03
2o37E-03
2+33E-03
5. 24E-03
2 86E-03
8. 85E-03
2. BOE-03

3.4SE-03<28)
4 33E-03(28)
5 43E-03(2S)
3 71E-03(28)
3.77E-03(28)
4.00E-03(28)
4.00E-03(2S)
bi27E-03(2S)
7. 57E-03(28)
3.06E-03(28)
5 58E-03(28)
5.75E-03(2S)
3+ 71E-03<2S)
2. 77E-03(28)
4.48E-03(2S)
2.95E-03(28)
2 90E-03(2S)
1. 18E-02(2S)
4. 10E-03(2S)
1. 57E-02(2S)
4.32E-03<28)

¹57 840806
840S13
840820
840S27
840904
840910
840917
840924
841001
841008
841015
841022

TO 840813
TG 840820
TO 840827
TO 840904
TO 840910
TO 840917
TO 840924
Ta 841001
TO 841008
TO 841015
TO 841022
TO 841029

1. 84E-02
1. 74E-02
1 62E-02
4 14E-02
2 OBE-02
1.87E-02
2a 14E-02
3. 24E-02
3. 71E-02
1 '1E-02
2.07E-02
2.90E-02

3 02E-03
2. 97E-03
2 72E-03
ba20E-03
3. 55E-03
3. 05E-03
3o 25E-03
3. 87E-03
4o 14E-03
2. 55E-03
3oiBE-03
3o 56E-03

4. 22E-03(2S>
4-07E-03(2S>
3. 75E-03(2S)
9.08E-03(2S)
4.78E-03(2S)
4 31E-03(2S)
4 77E-03(28)
6 54E-03(2S)
7.32E-03(2S)
3.22E-03(2S)
4.64E-03(2S)
5.88E-03(2S)

+ Denotes a result
(nS> speciFies the

less than the overall error
level oF error. 1 sigma or 2 sigma



Table A

(Page 5 of 7)
WASHIN( TON PUBLIC POWER SUPPLY SYSTEM

WNP-2 BADIOANALYTICAL SUMMARY REPORT
PREPARED BY UNITED STATES TEBTINO COMPANY INCe RICHLAND'

BETA IN PARTICLE FILTER
Results in pCi/cubic meter

WA

LOCATION
COLLECTION

PERIOD RESULT
COUNTINQ OVERALL

ERROR ERROR

%57 841029 TO 841105
841105 TO 841112
841112 TO 841119
841119 TO 841126
841126 TO 841203
841203 TO 841210
841210 TO 841217
841217 TO 841223
841223 TO 841231

840806 TO 840813
840813 TO 840820
840820 TO 840827
840827 TO 840904
840'904 TO 840910
840910 TO 840917
840917 TO 840924
840924 TO 841001
841001 TO 841008
841008 TO 841015
841015 TO 841022
841022 Td 841029
841029 TO 841105
841105 TO 841112
841112 TO 841119
841119 TO 841126
841126 TO 841203
841203 TO 841210
841210 TO 841217
841217 TO 841223
841223 TO 841231

840806 TO 840813
840813 TO 840820
840820 TO 840827
840827 TO 840904
840904 TO 840910
840910 TO 840917
840917 TO 840924
840924 TO 841001
841001 TO 841008
841008 TO 841015

1. 82E-02
1. 34E-02
2. 66E-02
1. 80E-02
1.36E-02
9. 44E-02
2 84E-02
4 19E-02
2 01E-02

2 OSEM2
2. 25E-02
2.37E-02
2.04E-02
1. 58E-02
2.06E-02
2. 17E-02
4+22K-02
4.49E-02
1 ~ 47K-02
2. 53E-02
4 OSE-02
1.96E-02
1.08E-02
2. SSE-02
1. 53E-02
1 ~ 53E-02,
8. 94E-02
2.67E-02
5.35E-02
2, 43E-02

2. 30E-02
2 27E-02
2.42E-02
S.OSE-03
3+31K-02
1.73E-02
2.25E-02
3+61K-02
3,99E-02
1 '2K-02

2.87E-03
2 54E-03
3. 39E-03
2. 83E-03
2. 51E-03
6. 14E-03
3 55E-03
4, 52E-03
2 BOE-03

3. 18E-03
3. 31E-03
3o42E-03
2 92E-03
3.23E-03
3. 17E-03
3. 27E-03
4. 39E-03
4. 52E-03
2.77E-03
3. 47E-03
4 47E-03
3. 02E-03
2.35E-03
3. 32E-03
2.63E-03
2 64E-03
5 97E-03
3 46E-03,
6. SBE-03
3. 05E-03

3. 59E-03
3. 70E-03
3 52E-03
1.79E-03
4 29E-03
2. 97E-03
3.38E-03
4a14E-03
4. 42E-03
2o 66E-03

4. 11E-03(2S)
3.34E-03<28)
5. 48E-03(28)
4. 06E-03<28)
3.34E-03(2S)
1. 64E-02(2S)
5. 81E-03(2S)
8. 14E-03(2S)
4.29E-03(2S)

4 57E-03(2S)
4.79E-03(2S)
5. 10E-03 ( 2S )
4.38E-03(2S)
4.11E-03(2S)
4.62E-03(2S)
4.81E-03(2S)
8. 16E-03(2S)
8.60E-03(2S)
3.67E-03(2S)
5.38E-03(2S)
7.93E-03(2S)
4.37E-03(2S)
2.93E-03(2S)
5 29E-03(2S)
3i 61E-03(2S)
3. 61E-03(2S)
1.56E-02(2S)
S. 53E-03(2S)
1.09E-02(2S)
4.9BE-03(2S)

5. 14E-03(2S)
5 19E-03(2S)
5. 24E-03(2S)
1.97E-03(2S)
6. 8 1E-03 ( 2S )
4. 09E"03(2S)
4.98E-03(2S)
7. 19K-03(2S)
7.86E-03(2S)
3. 31E-03 ( 2S )

+ Denotes a result less than the overall error
(nB) specifies the level of errors 1 sigma or 2 sigma



Table A
(Page 6 of, 7)

MASHINQTON PUBLIC POMER SUPPLY SYSTEM
4lNP-2 RADIOANALYTICAL SUMMARY REPORT

PREPARED BY UNITED STATES TESTINO COMPANY INCe R ICHLANDI WA

LOCATION
COLLECTION

PERIOD

BETA IN PARTICLE FILTER
Results in pCi/cubic meter

RESULT
COUNTINO

ERROR
OVERALL

ERROR

87 841015 TO
841022 TO
841025 TO
841026 TQ
841029 TO
841.105 TO
841112 TO
841119 TO
841126 TO
841203 TO
841210 TO
841217 TO
841223 TO

840806 TO
840813 TO
840820 TO
840827 TO
840904 TO
840910 TO
840917 TO
840924 TO
841001 TO

, 8410QB TO
841015 TO
841022 TO
841029 TO
841105 TO
841112 TO
841119 TO
841126 TO
841203 TO
841210 TO
841217 TO
841223 TO

840806 TO
Bh0813 TO
Bh0820 TO
840827 TO
840904 TO
840910 TO

841022
841025
841026
841029
Baiios
841112
841119
841126
841203
841210
841217
841223
841231

840813
840820
840827
840904
840910
840917
840924
8410Q1
841008
841015
Baio22
841029,
841105
841112
841119
841126
841203
841210
841217
841223
841231

840813
840820
840827
840904
840'910
840917

2
21E-02'.28E-02

1 64E-01
9 98E-03
2 61E-02
i. 09E-02
2 75E-02
1. 60E-02
1. 25E-02
9.69E-02
2.77E-02
4.62E-02
2 20E-02

1 86E-02
1 9OE-02
2o"51E-02
2.27E-02
1.92E-02
2 21E-02
2.40E-02
4.10E-02
4.00E-02
1.27E-02
2o43E-02
2.5QE-02
1.BOE-02
1.2SE-02
2.03E-02
5.47E-03
9093E-03
7. BOE-02
1 ~ 87E-02
4. 03E-02
2~ 24E-02

1o BBE-02
1. 69E-02
2. GQE-02
2. 67E-02
i. 62E-02
7. 78E-03

Gs 34E-03
8. 39E-03
2o 42E-02
Go 76E-03
3+35K-03
2e 39K'-03
3 49E-03
2. 71E-03
2.S2E-03
be24E-03
3. 45E-03
4. 84E-03
2 87E-03

3 02E-'03
3+QBE-03
3. 49E-03
GI1GE-03
3. 38E-03
3 27E-03
Ge 41K-03
4. 33E-03
4.28E-03
3. 44K-03
3. 43E-03
3,32E-03
2. 86E-03
2. 47E-03
2. 97E-03
1 73E-03
2. 17E-03
5.63E-03
3. 01E-03
4o 49E-03
2. 95E-03

3 20E-03
2.94E-03
3~32E-03
5 10E-03
3 18E-03
2.09E-03

4 91E-03(28)
1.45E-02(2S)
3.55E-02(2S)
4 09E-03(2S)
5.39E-QG(2S)
2. 97E-03(2S)"
5.6SE-03(2S)
3.68E-03(2S)
3.23E-03(2S)
1.68E-02(28)
5.64E-03(2S)
8.89E-03(2S)
4. 57E-03(28)

4.25E-03(2S)
4.32E-03(2S)
5. 31E-03 ( 28 )
4 BOE-03(2S)
4. 49E-03(2S)
4.86E-03(2S)
S. 18E-03<28)
7.95E-03<2S)
7. 79E-03(2S)
4.4BE-03(2S)
5 24E-03(2S)
5.22E-03(2S)
4.00E-03<2S)
3. 19E-QG(2S)
4. 43E-03 (2S)
1.94E-03(2S)
2. 70E-03<2S)
1.38E-02<2S)
4.27E-OG(2S)
7. 91E-03(2S)
4.67E-03(2S)

4.40E-Q3(28)
3.99E-OG(2S)
4.85E-03(2S)
6 66E-03(28)
4. 15E-03<28)
2. 42E-03(2S)

Li

L
+ Denotes a result less than the overall error
(nS) specifies the level of errors 1 sigma or 2 sigma



Table A
(Page 7 of 7)

WASHINGTON PUBLIC POWER SUPPLY SYSTEM
WNP-2 RADIOANALYTICAL SUMMARY REPORT

PREPARED BY UNITED STATES TESTING COMPANY INC. RICHLAND'A

LOCATION
COLLECTION

PERIOD

BET* IN PARTICLE FILTER
Results in pCi/cubic meter

RESULT
COUNTING OVERALL

ERROR ERROR

840917 TO 840924
840924 TO 841001
841001 TO 841008
841008 TO 841015
841015 TO 841022
841022 TO 841029
841029 TO 841105
84110S TO 841112
841112 TO 841119
841119 TO 841126
841126 TO 841203
841203 TO 841210
841210 TO 841217
841217 TO 841223
841223 TO 841231

1. 29E-02
3. 54E-02
3. 20E-02
9.93E-03
2.00E-02
2. 70E-02
1 53E-02
7. 38E-03
1 47E-02
1 '0E-02
1 ~ 05E-02
6.42E-02
1 7SE 02
3 42E-02
1.68E-02

2. 60E-03
4.06E-03
3.88E-03
2. 32E-03
3.10E-03
3. 64E-03
2 63E-03
2, OSE-03
2. 57E-03
2. 51E-03
2. 26E-03
5. 14E-03
2. 81E-03
4, 11E-03
2. SSE-03

3. 29E-03(2S)
7. OSE-03(2S)
6.33E-03(2S)
2. 79E-03(2S)
4.40E-03(2S)
5. 68E-03(2S)
3o 61E-03 (2S)
2.37E-03(2S)
3.44E-03(2S)
3.28E-03(2S)
2. 79E-03(2S)
1. 16E-02(2S)
3.99E-03(2S)
6. 72E-03(2S)
3. 73E-03(2S)

AVERAGE RESULT (WITHOUT CONTROL) = 2 65E-02 (LOW ~
235 POSITIVE RESULTS FOUND IN 235 SA%'LES

AVERAGE RESULT FOR CONTROL 2. 10E-02 (LOW =
21 POSITIVE RESULTS FOUND IN 21 SA%'LES

5 05E 03'IGH ~ 1 64E Oi )

7 38E 03'IGH ~ 6 42E 02)

+ Denotes a result less than the overall error
(nS) specifies the level of errors 1 sigma or 2 sigma



I



Tab1e B

(Page 1 of 3)
MASHINOTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RADIOANALYTICAL SUHNARY REPORT
PREPARED BY UNITED STATE8 TESTINO COMPANY INC RICHLAND. WA

CANNA SPECTROMETRY OF PARTICLE FILTER
Results in pCi/cubic meter

COLLECTION
LOCATION PERIOD RESULT

COUNT INC OVERALL
ERROR ERROR

840702 TO 841001
840702 TO 841001
840702 TO 841001

841001 TO 841231
.841001 TO 841231
841001 TO 841231

()21 840702 TO 841001
840702 TO 841001
840702 TO 84fooi

841001 . TO 841231
841001 TO 841231
841001 TO 841231

N23 840702 TO 841001
840702 TO 841001
840702 TO 841001

841001 TO 841231
841001 TO 841231
841001 TO 841231

84O7O2 TO 8410O1
840702 TO 841001
840702 TO 841001

841001 TO 841231
841001 TO 841231
841001 TO 841231

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

fifhE-03
1.32E-03
i. 36E-01

1 42E-04
» 1.37E»04

4,90E 02

6. 33E-04
2 29E 04
9 91E-02

+-3.99E-OS
5.97E-04
6.70E-02

6.43E-04
»-5. 13E-05

1. 72E-01

5.89E-04
»-3 89E-04

7 77E-02

+-6 58E-05
»-4i 21E-04

1. 56E-0 f
» 2. 94E-04
»-5. 04E-05

8 89E-02

9. 16E-04
7. 60K-04
3. 20E-02

3 62E-04
4. 55K-04
1 ~ 18E-02

4o22E-04
7 66E-04
2 05K-02

5 69E-04
5.34E-04
1. 37E-02

4 54E-04
6.65E-04
3. 12E-02

3.75E-04
6+24K-04
1 ~ 41K-02

6.03K-O4
6.95E-04
2o 61E-02

4. 60E-04
4.62E-04
1 ~ 52E-02

9. 18E-04 (2S)
7.64E-04(2S)
3. 20E-02(28)

3.62E-04<2S)
4. 55E-04(2S)
1. 18E-02<2S)

4.24E-04(2S)
7.66E-O4(28)
2.05K-02(2S)

5. 69E-04<2S)
5.35E-04(28)
1.37E-02<28)

4. 56E-04<2S)
6.65E-04(2S)
3. 12E-02(2S)

3. 76F-04 (2S)
6. 25E-04(2S)
f. 4IE-02(2S)

6.03K-04(2S)
6.95E-04(2S)
2. 6 1K-02 ( 2S )

4. 6 1K-04 ( 2S )
4.62E-04(2S)
1. 52E-02(2S)

()40 840702 TO 841001
840702 TO 841001
840702 TO 841001

841001 TO 841231
841001 TO 841231
841001 TO 841231

840702 TO 841001
840702 TO 841001

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-f37
CS-134

» 4.05E-04
1 ~ 03K-03
1. 31E-01

»-S. 47E-04
» 1.72E-04

5 32E-02

1. 78E-04
»-S. 55E-oh

7. 09E-04
6IBSE-04
2 57E-02

5 37E-04
4.23E-04
1 25E-02

5. 95E-04
9. 07E-04

7.09E-04(2S)
6.91E-04(2S)
2. 57E-02<2S)

5.38E-04(2S)
4.23E-04(28)
1.25E-02(2S)

5.95K-04(2S)
9.07E-04(2S)

e Denotes a result less than the overall error
(nS) specifies the level o('rror~ 1 sigma or 2 sigma



Table A
(Page 2 of 3)

WASHINCTON PUBLIC POL4ER SUPPLY SYSTEM
WNP-2 RADIOANALYTICAL SUMMARY REPORT

PREPARED BY UNITED STATES TESTINO COMPANY INC RICHLAND> L4A

COLLECTION
LOCATION PER IOD

SPECTROMETRY OF PARTICLE FILTER
Results in pCi/cubic meter

RESULT
COUNT INC OVERALL

ERROR . ERROR

048 840702 TO 841001 BE-7 1 27E-Qi 2 47E-02 2. 47E-02(2S)

841001 TO
841001 TO
8410Q1 TO

840702 TO
840702 TO
840702 TO

841001 TO
841001 TO
841001 TO

%57 840702 TO
840702 TO
840702 TO

841001 TO
841001 TO
841001 TO

840702 TO
&40702 TO
840702 TO

841001 TO
841001 TO
841001 TO

840702 TO
840702 TO
840702 TO

841001 TO
841001 TO
841001 TO

840702 TO
840702 TO
840702 TO

841231
841231
841231

841001
841001
841001

841231
841231
841231

841001
Baiooi
841001

841231
841231
841231

Baiooi
841001
841001

841231
841231
841231

841001
841001
Baiooi

841231
841231
Ba1231

841001
841001
841001

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-1

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7,

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

CS-137
CS-134
BE-7

«-3. 29E-04
8.47E-04
6 86K-02

»-1 e 82E-04
» 4.63E-04

1 ~ 70K-01

4I70E-04
» 3o 15E-04

ho 20E-02

9. 25E-04
1 ~ 61K-04
1. 42E-01

7 72E-04
«-6 34E-oa

7 98E-02

0 OOE+00
« 8+45K-05

1.61E-01

» 4.06E-05
8 33K-04
7 79E-02

9+31K-04
» 4.79E-OS

1. 32E-01

1

ADOBE-03

» 3. 41E-04
Be09E-02

» 6+20K-04
» 2.34E-04

1 ~ '84K-Q1

6. 54E-04
4 37E-04
1.65E-02

8. 13E-04
4 63E-04
3.07K-02

3>70K-04
Se SSE-04
1 ~ 42K-02

5 SBE-04
7.59E-04
2.63E-02

4.23E-04
6. 61E-04
1 a 45E-02

6. 19E-04
1. 69E-04
2 58E-02

4.94E-04
a+16K-04
1. 47E-02

7.22E-04
6 49E-04
2.80E-02

8.44E-04
4.38E-04
1.62E-02

6. 44E-04
6.89E-04
2.84E-02

6 54E-04(2S)
4 40E-04(25)
1 65E-02(28)

8. 13E-04 <2S)
4.64E-04(28)
3.07K-02(28)

3.71E-04(2S)
5 55E-04<2S)
1 '2E-02(2S)

S. 61E-04(2S)
7. 59E-04(28)
2. 63E-02(2S)

4.25E-04(2S)
6 62E-04(2S)
1.45E-02(2S)

6. 19E-04(2S)
1.69E-04(2S)
2. SBE-02(2S)

4. 94E-04(2S)
4. 19E-04(28)
1 '7E-02(2s)
7.24E-04(2S)
6.49E-04(2S)
2, BOE-02<2S)

8. 46E-04 (28)
4.39E-04(2S)
1 62E-02(2S)

6.45K-04(28)
6 89E-04(2S)
2.84E-02(2S)

841001 TO 841231 CS-137 1~ 70E-04 3m 1SE-04 3, 16E-04<2S)

» Denotes a result less than the overall error
(nS) specifies the level of error. 1 sigma or 2 sigma



Table B

(Page 3 of 3}
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RADIOANALYTICAL SUMMARY REPORT
PREPARED BY UNITED STATES TESTING COMPANY INC. RICHLAND. WA

GAMMA SPECTROMETRY OF PARTICLE FILTER
Results in pCi/cubic meter

LOCATION
COLLECTION

PaarOn RESULT
COUNTINQ OVERALL

ERROR ERROR

841001 TO 841231 CS-134 + 3 liE-04 4 43E-04 4. 44E-04(2S)
841001 TO 841231 BE-7 6 11E-02 i+44K-02 1.44E-02(2S)

840702 TO 841001 CS-137 +-8. 94E-04 7 66E-04 7. 68E-04(2S)
840702 TO 841001 CS-134 5 29E-04 4 32E-04 4. 33E-'04(2S)
840702 TO 841001 BE-7 1. 41E-01 2 49E-02 2. 49E-02(2S)

841001 TO 841231 CS-137 » 2. 13E-04 3 76E-04 3. 76E-04(2S)
841001 TO 841231 CS-134 4. 78E-04 4 22E-04 4. 23E-04(2S)
841001 TO 841231 BE-7 5 94E-02 1 '6E-02 1.26E-02(2S)

AVERAGE RESULT (WITHOUT CONTROL) ~ 3.62E-02 (LOW ~ -6.34EM4e HIGH ~ 1.84E-01)
36 POSITIVE RESULTS FOUND IN 66 SAMPLES

AVERAGE RESULT FOR CONTROL
4 POSITIVE RESULTS FOUND IN

3 35E-02 (LOW -8. 94E-04 HIGH 1. 41E-01 )
6 SAMPLES

SUMMARY OF RADIONUCLIDKS—

NUCLIDE

CS-137
CS-137

CS-134
CS-134

BE-7
BE-7

AVERAGE

3. 59K-04
(CONTROL) -3. 41EM4

2e 28E-04
(CONTROL) 5+03K-04

1 ~ 08E-01
(CONTROL) 1 ~ OOE-01

LOW

-5+ 47KM4
-'8. 94EM4

-6. 34E-04
4.78E-04

4 90E-02
5. 94E-02

HIGH

1~ 16E-03
2e 13E-04

1 32E-03
5. 29E-04

1.84E-01
1 ~ 41K-01

sAMpLEs e pos17lvK

22
2

5
2

22
2

+ Denotes a result less than the overall error
(nS) specifies the level o('rror. 1 sigma or 2 sigma
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Table C

(Page 1 of 7)
WASHINCTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RADIOANALYTICAL SUMMARY REPORT
PREPARED BY UNITED STATES TESTINC COMPANY INC. RICHLAND'A

LOCATION
COLLECTION

PERIOD

I-131 IN CHARCOAL FILTER
Results in pCilcubic meter

RESULT
COUNTINQ OVERALL

ERROR ERROR

840806
840813
840820
840827
840904
840910
840917
840924
841ooi
841008
841015
841022
841029
841105
841112
841119
841126
841203
841210
841217
841223

TO 840813
TO 840820
TO 840827
TO 840904
TO 840910
TO 840917
TO 840924
TO 841001
TO 841008
TO 841015
TO 841022
TO 841029
TO 841105
TO 841112
TO 841119
TO 841126
TO 841203
TO 841210
TO 841217
TO 841223
TO 841231

«-2. 92E-04
1 66E-03

«-4 58E-03
„«-4. 12E-03
«-2+71K-03

1.38E-03
6 17E-Q3

«-1 OBE-02
«-S.QSE-04
«-3. 47E-03
«-1. 04E-02

1. 48E-03
«-1 25E-02
« 5.75E-03

2. S5E-02
— «4.37E-03

«-1. 22E-02
«-3. 73E-03
«-1. S2K-02

4,03E-02
«,5,38E-03

1.05E-02
7, 76E-03
B. 21E-03
1. 07E-02
1 ~ OQE-02
6 96E-03
6.6SE-03
1 OSE-02
1.02E-02
9 21E-03
1 ~ 35E-02
1 '2E-02
1 '6K-02
9,09E-03
1. 13E-02
6. S1E-03
1. 18E-02
9, 87E-03
1. 22E-02
1 ~ 78E-02
8. 41E-03

1. 05E-02(2S)
7.76E-03(2S)
8. 21E-03(2S)
1.07E-02<28)
1.00E-02(2S)
6.96E-03(2S)
6.66E-03(28)
1 05E"02(2S)
1. 02E-02(2S)
9. 21E-03(2S)
1 35E-02(2S)
1.32E-02(2S)
1. 46E-02(2S)
9.09E-03(2S)
1. 14E-02(2S)
6. 51E-03 (2S)
1. 18E-02(2S)
9.88E-03(2S)
1.22E-02(2S)
1.8QE-02(2S)
8. 41E-03(2S)

821 840806 TO
840813 TO
840820 TO
840827 TO
840904 TO
84O91O TO
840917 TO
840924 TO
841001 TO
841008 TO
841015 TO
841022 TO
841029 TO
841105 TO
841112 TO
841119 TO
841126 TO
841203 TO
841210 TO
841217 TO

840813
84082O
840827
840904
840910
840917
840924
841001
841008
841015
841022
841029
841105
841112
841119
841126
841203
841210
841217
841223

„«-7. 92E-03
«-2. 69E-03

1.46K-03
1.09E-02
1 ~ 65K-02

«-6. 38E-03
2. 74E-03
1.03E-02
3.62E-03

«-2. 84E-03
1 ~ 14K-03

«-2 43K-02
1 '3E-02
5 32E-03

«-3, 84E-04
14 14E-02

«-2o 71E-03
«-9 05E-03
«-4o 12E-03
«-1 ~ 83E-03

9.62E-03
8. 82E-03
9. 44E-03
8. 89E-03
1. 1QE-02
8. 61E-03
1.00E-02
8. 72E-03
6. 79E-03
1'. 11E-02
9. BQE-03
1 ~ 64E-02
1. 13E-02
9. 54E-03
1 '2E-02
9.00E-03
1.05E-02
8.98E-03
2. 56E-02
1. 14E-02

9. 63E-03 (2S)
8.82E-03<2S)
9.44E-03<2S)
8.09E-03(2S)
1. 11E-02(2S)
8.62E-03(2S)
1.00E-Q2(2S)
8. 74E-03<2$ )
6.79E-03(2S)
1. 11E-02<2S)
9.80E-03(2S)
1.64E-02(2S)
1. 13E-02(2S)
9 55E-03(2S)
1.02E-02(2S)
9.03E-03(2S)
1.05E-Q2(2S)
9.00E-03<2S)
2.56E-02(2S)
1. 14E-02(2S)

«Denotes a result less than the overall error
(nS) specifies the level af errors 1 sigma or 2 sigma



Table C

(Page 2 of 7)
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RADIOANALYTICAL SUMMARY REPORT
PREPARED BY UNITED STATES TESTING COMPANY INC.

RICHLAND'OCATION

COLLECTION
PERIOD

I-131 IN CHARCOAL FILTER
Results in pCi/cubic meter

RESULT
COUNT INC

ERROR
OVERALL

ERROR

841223

840806
840813
840820
840827
840904
840910
840917
840924
841001
841008
841015
841022
841029
841105
841112
841119
841126
841203
841210
841217
841223

TO 841231

TO 840813
TO 840820
TO 840827
TO 840904
TO 840910
TO 840917
TO 840924
TO 841001
TO 841008
TO 841015
TO 841022
TO 841029
TO 841105
TO 841112
TO 841119
TO 841126
TO 841203
TO 841210.
TO 841217
TO 841223
TO 841231

» 4.95E-03

«2. 33E-03
«-4. 40E-03
» 5.08E-03
»-8 61E-03
» 3. 52E-03
«-1. 65E-03
»-8. 53E-03

9. 18E-03
«-1. 56E-02

4, 40E-03
So 49E-04

»-1. 52E-02
«9. 5SE-03
» 4. 71E-03
»-1 ~ 33E-02

8s77E-03
»-2 94E-03
«-1+ 92E-03
»-4» 51E-03

5.0BE-03
»-2. 56E-03

7. 17E-03
8.76E-03
8 11E-03
1. 17E-02
7.30E-03
9. 11E-03
1 ~ 02K-02
8. 14E-03
1 ~ 12K-02
6. 57E-03
1 ~ 13K-02
1 46E-02
1 ~ 43E-02
9.38E-03
1.60E-02
7.38K-03
6.79E-03
9.66E-03
1.05E-02
8. 43E-03
8, 38E-03

7. 17E-03(2S)
8.76E-03(2S)
8.11E-03(2S)
1. 17E-02 (28)
7 30E-03(28)

11E-03(2S)
1.02E-02(2S)
8. 16E-03(28)
1. 13E-02(2S)
6. 57E-03(28)
1. 13E-02(2S)
1. 47E-02(28)
1.43E-02<2S)
9 38E-03(2S)
1. 61E-02(28)
7.40E-03(2S)
6.79E-03(2S)
9.66E-03(2S)
1.06E-02<2S)
8. 43E-03(2S)
8.38E-03(2S)

7+ 25K-03 7- 26E-03(2S)

¹4 840806
840813
840820
840827
840904
840910
840917
840924
841001
841008
841015
841022
841029
841105
841112
841119
841126
841203

TO 840813
TO 840820
TO 84Q82?
TO 840904
TO 840910
TO 840917,
TO 840924
TO 841001
TO 841008
TO 841015
TO 841022
TO 841029
TO 841105
TO 841112
TO 841119
TO 841126
TO 841203

'O

841210

»-7. 90E-03
4, 57E-03

«-5.03E-03
»-4 73E-03

i. 67K-02
»-1. 72E-03
»-i. S3E-03

1.31E-03
3.92E-03

»-3 42E-03
» 6. 59E-03

2 99E-03
» 2.04E-03
«-2.40E-03

2.78E-02
» 4.40E-03
»-1. 18E-03
»-5. 98E-03

9 60E-03
6. 49E-03
8.95K-03
la 16E-02
8. 43E-03
8. 18E-03

'.48E-03

6.62E-03
1 ~ 04E-02
1 20K-02
7.09E-.03
1, 14E-02
1. 32E-02
5.48E-03
1 ~ 02E-02 .
9.73E-03
1 ~ 1 1E-02
9a72E-03

9.62E-Q3(2S)
6.49E-03(2S)
8.96E"03(2S)
1. 16E-02(2S)
8.49E-03(2S)
8. 18E"03(2S)
8.48E-03(2S)
6.62E-03(2S)
1. 04E- 02 (2S)
1 20E-02(2S)
7. 11E-03(2S)
1 14E-02(2S>
1. 32E-02(2S)
5.48E-03(2S)
1.04E-02(2S)
9. 74E-03(2S)
l. 11E-02(2S)
9.73E-03(2S>

« Denotes a result less than the overall error
(nS) specifies the level of error, 1 sigma or 2 sigma



Table C

(Page 3 Of 7)

WASHINGTON PUBLIC POWER SUPPLY SYSTEM
WNP-2 RADIOANALYTICAL SUMMARY REPORT

~ PREPARED BY UNITED STATES TESTING COMPANY INC. RICHLAND> WA

LOCATION
COLLECTION

PERIOD

841210 TO 841217
841217 TO 841223
841223 TO 841231

I-131. IN CHARCOAL FILTER
Results in pCi/cubic meter

RESULT

«9 17E-03
»-3.03E-03
»-S. 46E-03

P

COUNTING
ERROR

1 S2E-02
1 25E-02
9. 77E-03

OVERALL
ERROR

l. 52E-02(2S)
1. 25E-02(2S)
9. 78E-03(2S)

040 840806 TO
840813 TO
S4O820 TO
840827 TO
840904 TO
840910 TO
840917 TO
840924 TO
841001 TO
841008 TO
841015 TO
841022 TO
841029 TO
841105 TO
841112 TO
841119 TO
841126 TO
841203 TO
841210 TO
841217 TO
841223 TO

840813
840820
840827
840904
840910
840917
840924
841001
841008
S41O15
841022
841029
841105
841112
841119
841126
841203
841210
841217
841223
841231

«2.82E-03
«-9. 45E-03
«-So 13E-03
«-5. 16E-03

1 ~ )7E-03
«-5.65E-03
» 2,0SE-03
»-1. 78E-02
»-b. 65E-03
«-1 ~ 92E-03

1 ~ 06E 02
1 ~ 71E-02
1 ~ 28E-02

»-6.90E-03
» 3. 1SE-03
» 3. 16E-03

1 72E-03
«-4. 57E-03

1.23E-02
» 4.69E-03
%-2.77E-03

7. 28E-03
9. 40E-03
7. 55E-03
9. 11E-03
1 ~ 04E-02
1 ~ 12E-02
8. 18E-03
1. 22E-02
9. 01E-03
6. 79E-03
b. 28E-03
1 ~ 12E-02
1 a 06E-02
9o 56E-03
1. 15E-02
9 31E-03
7. S2E-03
1 02E-02
9.06E-03
9. 22E-03
7. 22E-03

7.28E-03(2S>
9. 41E-03 (28)
7. 56E-03(28)
9. 11E-03(2S)
1.04E-02(2S)
1 13E-02(2S)
8. 18E-03(2S)
1.22E-02(2S)
9. 02E-03(2S)
6.79E-03<2S)
6. 3 1E-03 ( 2S )
1. 13E-02(2S)
1. 06E-02(2S)
9.57E-03(2S)
l. 15E-02(2S)
9.31E-03(2S)
7. 52E-03 ( 2S )

1. 02E-02(2S)
9. 09E-03(2S)
9.23E-03(2S)
7.22E-03<28)

N48 840806 TO
840813 TO
840820 TO
840827 TO
840904 TO
840910 TO
840917 TO
840924 TO
841001 TO
841008 TO
841015 TO
841022 TO
841029 TO
841105 TO
841112 TO
841119 TO

840813
840820
840827
840904
840910
840917
840924
841001
841008
841015
841022
841029
841105
841112
841119
841126

»-4. 76E-03
» 6. 60E-04
» 1.96E-03
%-3. 77E-04
»-4. 59E-03

1 16E-03
» 8. 25E-03
«-1. 23E-03
» 3. 45E-03

6. 37E-03
1. 04E-0'2

»-9. 86E-03
»-6 12E-03
» 1. 36E-03
«-1. 45E-02

1. 18E-02

8. 23E-03
7. 07E-03
S. 49E-O3
1 ~ 19E-02
lo22E-02
9. OOE-03
8. 33E-03
1. 16E-02
8. 90E-03
7. 35E-03
9.87E-03
1.39E-02
1.09E-02
1 ~ 01 E-02
1 ~ 91E-02
7.30E-03

7. 37E-03(2S)
7. 07E .03 ( 2S )

8. 49E-03<2S)
1. 19E-02<2S)
1.22E-02(2S)
9.00E-03(2S)
8.34E-03(2S)
1. lhE-02(2S)
8. 9 1 E-03 ( 2S )
7.36E.03(25>
9. 89E-03(2S)
1. 39E-02(2S)
1.09E-02(2S)
1. OIE-02(2S)
1e 91E-02(2S)
7.33E-03(28)

» Denotes a result less than the overall error
(nS) specifies the level of error, 1 sigma or 2 sigma



Tahle C

(Page 4 of 7)
WASHINQTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RAD IOANALYTIC*L SUMMARY REPORT
PREPARED BY UNITED STATES TESTINO COMPANY INC RICHLAND'A

LOCATION

848

COLLECTION
PERIOD

841126 TO 841203
841203 TO 841210
841210 TO 841217
841217 TO 841223
841223 TO 841231

I-131 IN CHARCOAL FILTER
Results in pCi/cubic meter

RESULT

2~08K-02
«-8. 43E-03
«-3.62E-03
«-3. 09E-03
» 1.96E-03

COUNT INC
ERROR

3. 10E-02
1.05E-02
1 ~ 09E-02
2 19E-02
B. 56E-03

OVERALL
ERROR

3.10E-02(28)
1.05E-02<28)
1 ~ 09E-02(28)
2 19E-02(28)
8.56E-03<2S)

840806 TO
840813 TO
840820 TO
840827 TO
840904 TO
840910 TO
840917 TO
840924 TO
841001 TO
841008 TO
84101S TO
841022 TO
841029 TO
841105 TO
841112 TO
841119 TO
841126 TO
841203 TO
841210 TO
841217 TO
841223 TO

840806 TO
840813 TO
840820 TO
840827 TO
840904 TO
840910 TO
840917 TO
840924 TO
841001 TO
841008 TO
84101S TO
841022 TO
841029 TO
841105 TO

840813
.840820
840827
840904
840910
840917
840924
841001
841008
841015
841022
841029
841 105
841112
841119
841 126
841203
841210
841217
841223
841231

840813
84Q820
840827
840904
840910
840917
840924
841001
841008
841015
841022
841029
841105
841112

» 3. 47K-03
7. 73E-03

«-3,79E 03
» 1. 76E-03
«-3.08E-03

1.93E-03
»-1. 03E-02
»-2. 18E-04

4.06E-03
«-4. 3BE-03
»-5 91E-03
»-1 ~ BBK-03
»-1 05E-03

1 ~ 10E-03
» 7o 22E-04

4e 81E-04
» 5.86E-04
» -3. 55E-03
»-1.49E-03
»-9. 86E-03

6, 13E-03

» 4. 13E-03
«-5. 8?E-03

8. 74E-03
»-1 o 40E-02
»-2 07E-02

1 47E-03
3I40E-03

»-4. 69E-04
« 2,49E-04
»-3,0SE-03
»-1 ~ 85E-03
» O.OOE+00
«8. 26E-03
»-3. 53E-03

8 96E-03
6I97E-03
7e 58E-03
1 01E-02
8 49E-03
8.43E-03
8 62E-03
6. BBE-03
9.07E-03
1. 01E-02
9, 46E-03
1 '6K-02
1 '3E-02
9. 47E-03
1.48E-02
Be23E-03
1 'OE-02
8» 11E-03
9a 26E-03
2 52E-02
7.72E-03

9. 22E-03
Bob4E-03
8.74E-03
2,45E-02
i+38K-02
1

ADOBE-02

7. SBE-03
?e 90E-03
9. 54E-03
9.98E-03
1 ~ 13E-,02

~ 1 ~ 20K-02
8. 30E-03
7+06K-03

8.96E-03(2S)
6.99E-03(2S)
7. 59E-03(2S)
1. 01E-02 <2S)
8.49E-03<2S)
8.43E-03<28)
8.64E-03(2S)
6.88E-03(2S)
9.07E-03(2S)
1. 01E-02(2S)
9.46E-03(2S)
1.46E-02<2S)
1. 33E-02(2S)
9 4?E 03(2S)
1.48E-02(2S)
B. 23E-03(2S)
1.00E-02(2S)
8 11E-03(2S)
9. 26E-03(2S)
2. 52E-02(2S)
7.73E-03(2S)

9.22E-03(25)
8.64E-03(2S)
B.?4E"03(2S)
2.45E-02(2S)
1.39E-02(2S)
1. OBE-02(2S)
7.5BE-03(2S)
7.90E-03(2S)
9. 54E-03(2$ )
9.9BE-03(2S)
1. 13E-02(2S)
1.20E-02(2S)
8.32E-03(2S)
7.06E-03(2S)

» Denotes a result less Chan the overall error
(nS) specifies Che level of error> 1 sig(na or 2 sigma

4



Table C

(Page 5 of 7)
WASHINQTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RADIOANALYTICAL SUHHARY REPORT
PREPARED BY UNITED STATES TESTINQ COMPANY INC. RICHLAND'A

LOCATION
COLLECTION

PERIOD

I-131 IN CHARCOAL FILTER
Results in pCi/cubic meter

RESULT
COUNTINQ OVERALL

ERROR ERROR

%6

841112 TO
841119 TO
841126 TO
841203 TO
841210 TO
841217 TO
841223 TO

840806 TO
840813 TO
840820 TO
840827 TO
840904 TO
840910 TO
840917 TO
840924 TO
841001 TO
841008 TO
84101S TO
841022 TO
841029 TO
841105 TO
841112 TO
841119 TO
841126 TO
841203 TO
841210 TO
841217 TO
841223 TO

840806 TO
840813 TO
840820 TO
840827 TO
840904 TO
840910 TO
840'917 TO
840924 TO
841001 TO
841008 TO
841015 TO
841022 TO

841119
841126
841203
841210
841217

„
841223
841231

840813
840820
840827
840904
840910
840917
840924
841001
841008
84101S
841022
841029
841105
841 1 12
841119
841126
841203
841210
841217
841223
841231

840813
840820
840827
840904
840910
840917
840924
841001
841008
841015
841022
841029

»-6. 89E-03
7. 29E-03

»-1 01E 02
»-3i86E-03

8.47E-03„
»-6 58E-03

6.27E-03

8 72E-Q3
«-6. 63E-03

6'4E-03
» 5.23E-03
«-1. 17E-02
«2.84E-03

6. 77E-03
«3.56E-03
«3.74E-03-
«-2. 51E-04
» 8.70E-03
«9.69E-03
» 1. 58E-03
«-3 SSE-03
«»i. 97E-02
«-i. 83E-03
« 4.57E-03
«-2 55E-03
»-1.79E-03
» 6.66E-03
«-3.31E-03

7.79E-03
»-1. 79E-02
«-7.45E-03

1 ~ 16E-02
» 3. 53E-04
»-3.76E-03
«-7. 23E-04
«-6. 44E-03
»-8. 41E-03
» 7.62E-03

i. 26E-02
»-1. 29E-02

1 ~ 44E-02
5 58E-03
1 ~ 18E-02
8. 75E-03
1 ~ 40E-02
2. 94E-02
8e S7E-03

jo 47E-03
7. 82E-03
6. 84E-03
9.46E-03
1.12E-02
9 92E-03
1.02E-02
ie03E-02
7+36E-03
1.02E-02
1 '2E-02
i. 16E-02
7. 96E-03
9. 43E-03
1 ~ 56E-02
8. 71E-03
9.09E-03
7. 79E-03
1. 12E-02
1. 47E-02
je 56E-03

8.48E-03
1.20E-02
8» 01E-03
1 ~ 04E-02
1. 12E-02
6. 54E-03
8o 59E-03
9. 71E-03
9. 92E-03
7. 70E-03
7.74E-03
1. 46E-02

1 45E-02(28)
5.60E-03(2S)
1 18E-02(2S)
8.75E-03(2S)
1 ~ 41E-02(2S)
2.94E-02<2S)
8. 57E-03(2S)

7.48E-03<28)
7.83E-03(28)
6.84E-03(2S)
9.47E-03(2S)
1. 13E-02(2S)
9.93E-03(2S)
1.02E-02(2S)
1.03E-02(2S)
7.37E-03(25)
1.02E-02(2S)
1.22E-02(2S)
1. 17E-02(2S)
7.96E-03(2S)
9.43E-03<2S)
i. 56E,"02(2S)
8. 7 1E-03 ( 2S )
9. 1GE-03(2S)
7. 79E -03(2S)
1. 12E 02(2S)
1.478-02(2S)
7. 56E 03(2S)

,8. 49E"G3(2S)
1.2(E-02(2S)
8.02E-03(2S)
1. 05E-02(2S)
1.(2E-G2(2S)
6. 54E-03(2S)
8. 59E-03(2S)
9. 71E-03(2S)
9.93E-03<2S)
7. 7 1E-03 ( 2S )

7.77E"03(2S)
1.47E-02(2S)

» Denotes a result less than the overall error
<nS) specifies the level of error> 1 sigma or 2 sigma



Table C

(Page 6 of 7)
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RADIOANALYTICAL SUMMARY REPORT
PREPARED BY UNITED STATES TESTINQ COMPANY INC RICHLAND'A

LOCATION
COLLECTION

PERIOD

841029 TO 841105
841105 TO 841112
841112 TO 841119
841119 TO 841126
841126 TO 841203
841203 TO 841210
841210 TO 841217
841217 TO 841223
841223 TO 841231

I-131 IN CHARCOAL FILTER
Results in pCi/cubic meter

RESULT

1 ~ 13E-02
»-6. 41E-03
»-1. 13E-02
» 3. 52E-03
« 7 50E-03
« 3.44E-03
»-3.63E-03

1 33E-02
«-4. 03E-04

COUNT INC
ERROR

1 '1E-02
8. 65E-03
1 47E-02
9 92E-03
8 10E-03
6.78E-03
8 30E-03
1.09E-02
Se87E-03

OVERALL
ERROR

1. 31E-02(2S)
8. 66E-03(28>
1 47E-02(2S)
9.92E-03(28>
B. 11E-03(28)
6.79E-03(2S)
8. 31E-03(28)
1.09E-02<28)
5.87E-03(2S)

88 840806
840813
840820
840827
840904
840910
840917
840924
841001
841008
841015
841022
841029
841105
841112
841119
841126
841203
841210
841217
841223

'840806
840813
840820
840827
840904
840'910
840917
840924
841001
841008

,TO 840813
TO 840820
TO 840827
TO 840904
TO 840910
TO 840917
TO 840924
TO 841001
TO 841008
TO 841015
TO 841022
TO 841029
TO 841105
TO 841112
TO 841119
TO 841126
TO 841203
TO 841210
TO 841217
TO 841223
TO 841231

TO 840813
TO 840820
TO 840827
TO 840904
TO 840910
TO 840917
TO 840924
TO 841001
TO 841008
TO 84101S

«-2. 59E-04
» 2 98E-03
»-9. 65E-03
«-1. 23E-02

7 16E-03
«-1 15E-02

2. 11E-03
«6 12E-03
«-1 1 5E-02

7. 73E-03
Se 06E-03

»-3 30E-03
«-3. 59E-03

1 ~ 21E-03
«-6. 11E-03

2. 36E-03
«-8, 76E-03
»-7. 22E-03
»-1. 61E-03
»-6. 75E-03

8. 15E-03

» 2.78E-03
«-2. 40E-03
«-4e71E-04
«-1 5SE-02
»-So 84E-03
«-4. 02E-03
«-9. 54E-03

1 31E-02
» 2.32E-03

6. 42E-03

8» 21E-03
7 19E-03
1 ~ 02E-02
1 ~ 16E-02
1. 07E-02
1. 10E-02
9o 18E-03
8. OOE-03
jo 10E-02
6. SOE-03
8 10E-03
1» 57E-02
1 17E-02
7. 86E-03
1. 41E-02
8. 98E-03
8 SOE-03
9. 53E-03
1. OOE-02
1.09E-02
7. 29E-03

ho 01E-03
9o 35E-03
7. 93E-03
2. 28E-02 .

1 i
13E-02'.84E-03

1.03E-02
'7.77E-03
8. 49E-03
6.93E-03

8. 21E-03(2S)
7. 19E-03(28)
1.02E-02(2S)
1 17E-02(28)
1.08E-02(2S>
le 10E-02(2S)
9. 1BE-03(2S)
B. 01E-03(2S)
1 11E-02(2S)
6. 52E-03<28)
B. 10E-03(2S)
1. 57E-02(2S)
1. 18E-02(2S)
7.86E-03(2S)
1. 41E-02 (2S)
8.98E-03<2S)
8. 51E-03 < 25 )
9. 54E-03(2S)
1.00E-02(2S)
1.09E"02<2S)
7.30E-03(2S)

hs 01E-03(2S)
9. 3SE-03(2S)
7.93E-03(28)
2.28E-02(2S)
1. 13E-02 (2S )
9 85E-03(2S)
1 '3E-02(25>
7. 81E-03(2S)
8.49E-03(2S)
6+94E-03(2S)

« Denotes a result less than the overall error
(nS) specifies the level of errors 1 sigma or 2 sigma



Table C

(Page 7 of 7)
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RADIOANALYTICAL SUMMARY REPORT
PREPARED BY UNITED STATES TESTING COMPANY INC. RICHLAND WA

LOCATION
COLLECTION

PERIOD

I-131 IN CHARCOAL FILTER
Results in pCi/cubic meter

RESULT
COUNTING OVERALL

ERROR ERROR

841015
841022
841029
841105
841112
841119
841126
841203
841210
841217
841223

TO 841022
TO 841029
TO 841105
TO 841112
TO 841119
TO 841126
TO 841203
TO 841210
TO 841217
TO 841223
TO 841231

49 4. 09E-03
1.72E-02

«-1. 83E-02
9 71E-03

„«-9. 79E-03
1. 73E-03

«-1. 85E-03
2 28E-02

» 1.61E-03
5. 81E-04

«-4. BBE-03

AVERAGE RESULT (WITHOUT CONTROL) = -2.36E-05 (LOW ~
27 POSITIVK RESULTS FOUND IN 231 SAMPLES

9. 02E-03
1 27E-02
1.33E-02
8 33E-03
1 a 30E-02
6.87E-03
9. 30E-03
7. 22E-03
8.09E-03
8 62E-03
6.93E-03

9. 03E-03(2S)
1 '8E-02(2S)
1.34E-02(2S)
8.35E-03(28)
1. 30E-02<28)
6.87E-03<28)
9. 30E-03(28)
7. 35E-03(28)
8.09E-03(2S)
8.62E-03(2S)
b. 94E-03(2S)

-2. 43E-02'IGH ~ 4. 03E-02)

AVERAGE RESULT FOR CONTROL 4. 64E-04 (LOW - l. 83E-02 HIGH 2. 28K-02)
4 POSITIVE RESULTS FOUND IN 21 SAMPLES

«Denotes a result less than the overall error
(nS) specifies the level of error. 1 sigma or 2 sigma



I

I

I
I

I



Table D

(Page 1}

WASHINGTON PUBLIC POWER SUPPLY SYSTEM
WNP-2 RADIQANALYTICAL SUMMARY REPORT

PREPARED BY UNITED STATES TESTING COMPANY INC. RICHLAND. WA

LOCATION
COLLECTION

PERIOD

BETA IN WATER,
Results in pCi/I

RESULT
COUNTING OVERALL

ERROR ERROR

N26 840717 TO 840815
840815 TO 840912
840912 TO 841018
841018 TO 841120
841120 TO 841219

840815 TO 840912
840912 TO 841018
841018 TO 841120
841120 TO 841219

840717 TO 840815
840815 TO 840912
840912 TO 841018
841018 TO 841120
841120 TO 841219

840717 TO 840815
840815 TO 840912
840912 TO 841018
841018 TO 841120
841120 TO 841219

» 9.68E-01
3.01E+00

» 1. 10K+00
1 '6K+00

» 2.75E-02

3 86E+00
4. 13E+00
4.23E+00
4.77E+00

»-2. 26E-01
» 8.33E-01

1. BSE+00
1.30K+00
1.72K+00

»-1. 24E-02
2.40E+00
1. 23E+00
1.72E+00
1.45K+00

1 ~ 22E+00
1. 65E+00
1. 45E+00
4. 70E-01
1. 07E+00

1 '4E+00
1. 71K+00
7. 65E-01
1. 71E+00

6. 60E-01
1.23E+00
1.30E+00
4o 69E-01
1. 22E+00

1.07K+00
1 ~ 43E+00
1. 18K+00
4 99E-01
1. 14E+00

1.23E+00(2S)
1. 72E 100(2S)
1.46E+00(2S)
5. 09E-01(2S)
1.07E>00(2S)

1. 84E+00<2S)
1.83K+00(2S)
i. 01E >00(2S)
1.86E+00(2S)

6. 61E-01 (2S)
1. 24E+00<2S)
1.33E+00(2S)
5. 11E-01 (2S)
1.24E+00(2S)

1.07K+00(25)
1.47E400(25)
1. 19K+00(2S)
5. 67E-01(2S)
1. 16K+00(2$ )

AVERAGE RESULT (WITHOUT CONTROL) ~ 2 09E+00 (LOW" ~ -2. 26E-Oii HIGH = 4. 77K+00)
11 POSITIVE RESULTS FOUND IN 14 SAMPLES

AVERAGE RESULT FOR CONTROL 1 ~ 27E+00 (LOW = 2. 75E-02. HIGH = 3. 0 IE F00)
2 POSITIVE RESULTS FOUND IN 5 SAMPLES

» Denotes a result less than the overall error
(nS) specifies the level of error, 1 sigma or 2 sigma



I

l
I

I



Table E

(Page 1)

WASHINGTON PUBLIC POWER SUPPLY SYSTEM
WNP-2 RADIOANALYTICAL SUGARY REPORT

PREPARED BY UNITED STATES TESTING COMPANY INC. RICHLAND W*

LOCATION
COLLECTION

PERIOD

TRITIUM IN WATER
Results in pCi/1

RESULT
COUNTINQ OVERALL

ERROR ERROR

831 840913 TO 840913
841219 TO 841219

e 3.89E+01
2. 61E+02

%32 840913 TO 840913 s-3, 24E+01
841219 TO 841219 1 98E+02

f)52 840913 TO 840913 3. 24E+02
841220 TO 841220 «-5. 16E+02

f)26 840612 TO 840912 6,79E+02
840912 TO 841219 e 2,05E+02

f)27 840612 TO 840912 6. 35E+02
840912 TO 841219 8. SOE+02

@28 840612 TO 840912 4. 31E+02
840912 TO 841219 5 96E+02

029 840612 TO 840912 3.48E+02
840'912 TO 841219 e i. 91E+02

2 01E+02
2. 21E+02

2.00E+02
2.33E+02

1. 95E+02
2. 29E+02

1 94E+02
2. 21E+02

1 ~ 96E+02
2.22E+02

1.95E+02
2 21E+02

2.02E+02
1 '5E+02

2. 45E+02(2S)
2.85E+02(2S)

2. 43E+02(2S)
3. 10E+02<2S)

2.35E+02(2S)
3 OOE+02<2S)

2.32E+02<2S)
2.85E+02(2S>

2.27E+02<2S>
2. 87E+02<2S)

2.25EI.02(2S)
2 85E+02(2S)

2 36E+02(2S)
2.32E+02(2S)

AVERAGE RESULT (WITHOUT CONTROL) ~ 2. 77E+02 (LOW = -5. ibE+02i HIGH »- 8. 50E+02)
6 POSITIVE RESULTS FOUND IN 12 SAMPLES

AVERAGE RESULT FOR CONTROL 4. 42E+02 (LOW
1 POSITIVE RESULTS FOUND IN 2 SAMPLES

2. 05E+02> HIGH ~ 6. 79E< 02)

e Denotes a result less than the overall error
(nS) specifies the level of error. 1 sigma or 2 sigma



I
I

I

I



Table F

(Page 1 of 9)
WASHINQTON PUBLIC POWER SUPPLY SYSTEN

WNP-2 RADIOANALYTICAL SUNNARY REPORT
PREPARED BY UNITED STATES TESTINO CONPAHY INC RICHLAND'

LOCATION
COLLECTION

PERIOD

CANNA SPECTRONETRY OF WATER
Results in pCi/I

" RESULT
COUNT INC OVERALL

ERROR ERROR

840717 TO
840717 TO
840717 TO
640717 TO
8407f7 TO
840717 TO
840717 TO
840717 TO
840717 TO
840717 TO
840717 TO

840815 TO
8408f5 TO
840815 TO
840815 TO
840815 TO
840815 TO
840815 Td
840815 TO
840815 TO
840815 TO
840815 TO

840912 TO
840912 TO
840912 TO
840912 TO
840912 TO
840912 TO
840912 TO

, 840912 TO
840912 TO
840912 TO
840912 TO

840815
840815
840815
840815
840815
840815
840815
840815
840815
840815
840615

840912
840912
840912
840912
840912
840912
840912
840912
840912
840912
840912

841018
841018
841018
841018
841018
841018
841018
841018
841018
841018
841018

LA-140
CO-60
FE-59
ZN-65
NN-54
C0-58
NB-95
ZR-95
C8-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
NN-54
CO-58
NB-9S
ZR-95
C8-137
CS-134
BA-140

LA-140
C0-60
FE-59
ZN-65
NN-54
C0-58
NB-95
ZR-95
CS-137
CS-134
BA-140

«2. 48E+00
1.23E+00

« 2.90E+00
«h. 48E-01
»-6 72E-01
'«-2. 53E+00
«9.66E-01

„«2. 02E+00
»-3a 17E-Qf

So 55E-Of
5 OOE+00

1 72E-01
» O.OOE+00

2. 71E-Of
«-2 2BE-01
«-B. 92E-02
«-4. 31E-01

ho37E-Of
«3.69E-01
«-2 40E-01

4 98E-01
»-1. 25E+01

«-2 34E+00
1.36E+00

«-7. 54E+00
«-7 05E+00
«-8 73E-Of
«1.67E-01
» 2.95E-Ol
»-1. 58E+00
«1.90E-01
»-1. 57E-01

'«-4 56E+01

1. 17E+01
1. 16E+00
3. 26E+00
2.22E+00
i. 12E+00
1. 50E+00
i. 64E+00
2, 1SE+00
1 ~ 04E+00
1. 21E+00
2. 36E+01

2. 71E-01
3 58E-01
f o 33E+00
7, 71E-01
3. 59E-01
5. 27E-01
7. 72E-01
8 90E-01
3. 32E-01
3s 04E-01
2o 66E-01

2. 60E+00
1. 11E+00
5.37E+00
S. 54E+00
1. 43E+00
i. 86E+00
1 60E+00
3 62E+00
1.73E+00
1.69E+00
2. 78E+01

fe 17E+01(2S)
1. 17E+00 (2S)
3. 26E+00(2S)
2. 22E+00(2S)
l. 12E+00(2S)
1. 50E+00<28)
1.64E+00<2S)
2.1SE+00<28)
1 04E+00(2S)
1. 21E+00(2S)
2 36E+01(28)

2. 71E-Oi(28>
3 58E-01(28)
1.33E+00(28)
7. 71E-01 <28)
3. S9E-01 (28)
5.27E-01(28>
7. 72E-01 (28)
8. 90E-Ol (28)
3. 32E-01 (28)
3.04E-Of<28)
2. 66E-01 (2S )

2.60E+00(28)
l. 12E+00(2S]
5.39E+00(28')
S. S6E+00(28)
1.43E+00(28)
1.86E+00(28)
1.60E+00(28)
3. 62E +00 ( 28 )

1.73E+00(28)
1.69E+00(28)
2. 79E+Ol (28)

841018 TO
841016 TO
841016 TO
841018 TO
841018 TO
841018 TO

841120
841120
841120
841120
841120
841120

LA-140
CO-60
FE-59
ZN-65
NN-54
CO-SB

'2 18E+00
1 36E+00
1 24E+00

«-7 25E-01
«-5. 43E-01

1 59E+00

1 82E+00
7. 86E-01
2. 17E+00
2.25E+00
1. 19E+00
1 ~ 01E+00

1.82E~OO(28)
7. 90E-0 1 ( 28 )

2. 17E+00(28>
2.25E+00(28)
i. 19E+00(28)
1.02E+00(28)

«Denotes a result less than the overall error
(nS) spec ifies the level of errors 1 sigma or 2 sigea



Table F

(Page 2 of 9)
WASHINQTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RADIOANALYTICAL SUMMARY REPORT
PREPARED BY UNITED STATES TESTING COMPANY INC. RICHLAND'A

COLLECTION
LOCATION PERIOD

CANNA SPECTROMETRY OF WATER
Results in pCi/1

RESULT
COUNT INC

ERROR
'VERALL

ERROR

826 84101$ TO
841018 TQ
841018 TO
841018 TO
841018 TO

841120 TO
841120 TO
841120 TO
841120 TO
841120 TO
841120 TO
841120 TO
841120 TO
841120 TO
841120 TO
841120 TO

840717 TO
840717 TO
840717 TO
840717 TO
840717 TO
840717 TO
840717 TO
840717 TO
840717 TO
840717 TO
840717 TO

841120
841120
841120
841120
841120

841219
841219
841219
$41219
841219
841219
841219
841219
841219
841219
841219

840815
840815
840$ 15
840815
840815
840815
840815
840815
840815
840815
840815

NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65,
MN-54
CO-58
NB-95.
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65,
MN-54
C0-58
NB-95
ZR-95
CS-137
CS-134
BA 140

6 92E-01
«-4. 20E-01
«-3. 99E-01
«3+ 31K-01
«-2e 02K+00

«-2.'75E+00
«-9. 05E-01
«-5. 05E-01

1 '3K+00
1 23E+00

«-7. 31E-01
«-4. 51E-01

1 74K+00
«-7 97E-01
« 1.23E+00
«-2. 18E+01

8 58E-01
«-6. 32E-01
«9. 88E-01

3. 13E+00
1.00E+00

«-1. 20E+00
1 ~ 37E+00
1 '7E+00
1 ~ 31E-02
i. 26K+00
1. 73E+00

R

1 '6E+00
2.43K+00
1 ~ 20E+00
1 ~ 38E+00
2 40E+01

3. 56K+00
2 12E+00
4.63K+00
3. 11K+00
1. 68K+00
1 ~ 55E+00
2. 02K+00
2. 57E+00
1 '4E+00
1. 42E+00
3 10E+01

1 ~ 03K+01
1. 08E+00
2. SOE+00
2. 19E+00
9. 24E-01
1 25E+00
1.66E+00
2 06E+00
9, 01E-01
9%50K-01
2.09K+01

1.96K+00<2S)
2.43E+00(2S)
1 20E+00<2S)
1.38E+00(28)
2.40E+01(28]

3. 56E+00(2S)
2 12K+00(2S)
4 63E+00(25)
3s 11E+00(28)
1 68K+00(2S)
1. 55E+00 ( 28 )
2+02K+00(2S)
2o 57E+00(2S)
1.64E+00(2S)
1 '2E+00(2S)
3. 10K+01 (25)

1 03E+01 (25)
1.08E+00(2S)
2 80K+00(2S)
2. 20E+00(2S)
9. 26K-01 (2S )
1. 25K+00(2S)
1 66K+00(2S)
2. 07&00 ( 2S )
9. 01E-01(2S)
9 53E-01 (2S)
2. 09K~01 (2S)

840815 TO
840815 TO
840815 TO
840815 TO
840815 TO
840815 TO
840815 TO
840815 TO
840815 TO
840815 TO
840815 TO

840912 TO

840912
840912
840912
840912
840912
840912
840912
840912
840912
840912
840912

841018

LA-140
CO-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140

2. 31E-01
«-3. 42E-01
«-1. 34E-01
«3e86E-01

1 ~ 56E-02
«-2. 82E-01

4 75E-01
«-5. 26E-01

1. 42E-01
«-1 26E-02

1. 10E+00

«-3. 74E-'01

2, 49E-01
3.09E-01
7 16E-01
Se76E-01
2.65E-01
2. 91E-01
3o 62E-01
5. 31E-01
2. 38E-01
2.78E-01
3.35E+00

1 69E+00

2. 49E-Oi (2S)
3- 09E-0 l (2S)
7. 16E-01<2S)
5.76K-01(2S)
2.65E-01(2S)
2. 91E-01 (2S)
3. 62E-01 (2S)
5. 31E-01 (2S)
2. 38E-0 1 ( 2S )
2. 78E-01 <2S)
3.35K+00(2S)

1.69K&00(2S)

« Denotes a result less than the overall error
<nS) specifies the level of errors 1 sigma or 2 sigma



Table, F

(Page 3 of 9)
WASHINQTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RADIOANALYTIGAL SUMMARY REPORT
PREPARED BY UNITED STATES TESTINO COMPANY INC RICHLAND'A

LOCATION
COLLECTION

PERIOD

GAMMA SPECTROMETRY OF WATER
Results in pCi/I

RESULT
COUNT INC OVERALL

ERROR ERROR

840912
840912
840912
840912
840912
840912
840912
840912
840912

841018
841018
841018
841018
841018
841018
841018
841018
841018
841018
841018

TO 841018
TO 841018
TO 841018
TO 841018
TO 841018
TO 841018
TO 841018
TO 841018
TO 841018

TO 841120
TO 841120
TO 841120
TO 841120
TO 841120
TO 841120
TO 841120
TO 841120
TO 841120
TO 841120
TO 841120

C0-60
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
MN-54
C0-58
NB-95
ZR-95
CS-137
CS-134
BA-140

1. 52E+00
»-3.93E-01
«-7. 41E-02
«6.83E-01
»-3. 01E-01

2.06E+00
«-2. 61E-01
«-8. 01E-02
"» 0. OOE+00

4.08E+00
»-3.03E-Ol
«-i. 99E+00
«7.33E-01
«-2. 92E-02

1. 44E-01
7. 25E-01

»-6 31E-01
1 03E+00

«3.82E-01
«3.55E+00

1, 1SE+00
3.60E+00
i. 69E+00
1 ~ 74E+00
2.26E+00
1 '6E+00
1 ~ 52E+00
1.83E+00
2. 25E+01

6,09E+00
7 29E-01
1, 72E+00
1. 24E+00
6. 69E-01
7. 17E-01
B. 41E-01
1.36E+00
5. 2BE-01
7. 03E-01
5,30E+00

1.15E+00(2S>
3 6QE+00(2S)
1.69E+00(2S)
1. 74E+00(2S)
2. 26E+00<2S)
1. 56E+00(2S)
1. 52E+00(2S)
l.'3E+00(2S)
2. 25E+01 (2S >

6. 09E+00 (28)
7. 29E-01 (28)
1. 73E+00(2S)
1.24E+00(2S)
6. 69E-01 (2S )
7. 17E-01 (28)
8. 42E-01(2S)
1.36E+00<25)
5. 32E-01 (2S)
7. 04E-01 < 2S )

5.30E+00(2S)

841120
841120
841120
841120
841120
84i120
841120

'41120
841120
841120
841120

840717
840717
840717
840717
840717
840717
840717
840717

TO 841219
TO 841219
TO 841219
TO 841219
TO 841219
TO 841219
TO 841219
TO 841219
TO 841219
TO 841219
TO 841219

TO 840815
TO 840815
TO 840815
TO 840815
TO 840815
TO 840815
TO 840815
TO 840815

LA-140
CO-60
FE-59
ZN-65
MN-54
C0-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
C0-60
FE-59
ZN-65
MN-54
C0-58
NB-95
ZR-95

»-S. 67E+00
»-3.39E-01
»-4. 09E+00
» 1.82E+00
«-3. 81E-01
«-4. 43E-01
» 6.36E-01
» i. 83E+00
»-1. 99E+00
»-1. 31E+00
»-1. 42E+01

» 5.56E+00
» 2. 48E-01
»-4.72E+00
»-2, 51E+00

1 19E+00
»-6. 30E-01
«-B. 79E-01
%-7. 61E-01

3.99E+00
1. 53E+00
4. 77E+00
3. 18E+00
1 ~ 68E+00
1,96E+00
2. 12E+00
3. 24E+00

, 1 ~ 90E+00
1. 97E+00
2 02E+01

1. 29E+01
1.07E+00
3 72E+00
2. 51E+00
9. 05E-01
1.34E+00
2, 04E+00
2. 53E+00

3. 99E+00(2S)
i. 53E+00(2S)
4. 78E+QQ(2S)
3. 19& 00(2S)
l. 68E+QQ(2S>
i. 96E+00(2S)
2.(2E+QQ(2S)
3. 24E+00(2S>
1.9QE+QQ<2S)
i. 97E+00(2S)
2. 03E+01 < 2S )

1. 29E+01 (2S>
1.07E+00(2S)
3.73E+00(2S)
2. 51E+00(2S)
9.08E-01(2S)
1.34E+QO<2S>
2.04E+QQ<2S)
2. 53E+00(2S)

» Denotes a result less than the overall error
(nS) specifies the level of error. 1 sigma or 2 sigma



Table F
(Page 4 of 9)

WASHINQTON PUBLIC POMER SUPPLY SYSTEM
NNP-2 RADIOANALYTICAL SUMMARY REPORT

PREPARED BY UNITED STATES TESTINO COMPANY INC. RICHLAND.

CANNA SPECTRONETRY OF L4ATKR
Results in pCi/1

COLLECTION
LOCATION PERIOD

828 840717 TO 840815 ,CS-137
840717 TO 84O815 'CS-134
840717 TO 840815 BA-140

RESULT

1.03K+00
»-1 6OE+00

1 12E+0 f

COUNT INC
ERROR

II

f a 0 fK+00
1 ~ 21E+00
2 60E+01

OVERALL
ERROR

1 ofK+00(2S)
1.22E+00(2S)
2. 60E+01(2S)

840815 TO 840912
840815 TO 840912
8408f5 TO 840912
840815 TO S40912
840815 TO 840912
840815 TO 840912
840815 TO 840912
840815 TO 8409f2
840815 TO S40912
840815 TO 840912
840815 TO 840912

LA-140
CO-60
FE-59
ZN-65
MN-54
CO-SS
NB-95
ZR-95
CS-137
CS-134
BA-140

» 2.34E-oi
3 26E-01

«-f. 13E-01
«1. S6E-01

4. 43E-01
«2.22E-01

6 03E-,01
«-4. 3SE-01
%-3. 84E-03
» 2. SOE-01
%-4. 25E+00

2. 42E-01
2. 43E-01
6 40E-01
5. 93E-01
2 44E-01
2. 99E-01
3. 94E-01
5. 66E-01
2» 92E-01
2 90E-01
3o 91E+00

2- 42E-01 (2S)
2. 43E-01(2S)
6 40E-01(2S)
5- 93E-01 (2S)
2. 44E-01 (2S)
2. 99E-01 (28)
3 94E-01-(28)
5 66E-01(28)
2. 92E-01 (2S)

;, 2 90E-01(28)
3. 91E+00(28)

840912
840912
840912
840912
840912
840912
840912
840912
840912
840912

TO 841018
TO 841018
TO 841018
TO 841018
TO 841018
TO 841018
TO 841018
TO 841018
TO 841018
TO 841018

LA-140
CO-60
ZN-65
NN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

«-h. 63E-01
13E-01

»-1.01K+00
«-7. 59E-02
» 6 11E-01
»-1. 03E-01
«-2. 70E+00
«-7. 97E-01

1 ~ 47E+00
«0. 00K+00

1 ~ 72E+00
1.66E+oo
2, 35K+00
1 ~ 73E+00
i~ 33K+00
2. 34E+00
3, 56E+00
1 '4K+00
9. 83E-01
1. 84K+01

1 '2E+00(2S)
1 ~ 66E+00(2S)
2.35E+00(2S)
1 73K+00(2S)
1.33E+00(2S>
2.34E+00(2S)
3.56E+00<2S)
1.64&.00(2S)
9.S7E-01(2S)
1 . 84K~01 (2S)

841018
841018
841018
841018
841018
841018
841018
841018
841018
841018
841018

TO 841120
TO 841120
TO 841120
TO 841120
.TO 841120
TO 841120
TO 841120
TO 841120
TO 841120
TO 841120
TO 841120

LA-140
C0-60
FE-59
ZN-65
NN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

» 1.49K+00
«-4. 51E-02
«-B. SOE-02
»-5.93E-of,
«-1. 49E-01
«-4. 10E-01
» 3.25E-01

1 ~ 40E-01
«-5. 04E-01
»-9. 77E-Ol
«1. 29E+00

6.07K+00
7. 91E-01
1 ~ S9E+00
1 51E+00
7. 30E-01
8. 09E-01
8 SBE-01
1 ~ 25E+00
7. 93E-01
BI 44E-01
5. 2BE+00

6.07E+00(2S)
7. 91E-01 (2S)
1. 59E+00(2S)
1. SfEt00(2S)
7+30K-01(2S)
8. 09E-01 (2S)
8. SBE-01 (2S)
1 ~ 2SE+00(2S)
7. 94E-01 <25)
8 46E-01(2S)
5.28K+00(2S>

841120 TO 841219
841120 TO 841219
841120 TO 841219

LA-140
CO-60
FE-59

2.07E+00
«-5.65E-O1
«,1.69K+00

2.O7E+Oo
1.47E+00
3o 67E+00

2. 07E+00(2S>
1 ~ 47&00<2S)
3.68K+00(2S)

« Denotes a result less than the overall error
(ns> specifies the level of error. 1 sigma or 2 sigma



Table F

(Page 5 of 9)
WASHINQTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RADIOANALYTICAL SUMMARY REPORT
PREPARED BY UNITED STATES TESTINQ COMPANY INC.

RICHLAND'OCATION

COLLECTION
PER IOD

QAMMA SPECTROMETRY OF WATER
Results in pCi/I

RESULT
COUNTINQ OVERALL

ERROR ERROR

()28 841120 TO 841219
841120 TO 841219
841120 TO 841219
841120 TO 841219
841.12Q TO 841219
841120 TO 841219
841120 TO 841219
841120 TO 8412f9

840717 TO 840815
840717 TO 840815
840717 TO 840815
840717 TO 840815
840717 TO 840815
840717 TO 840815
840717 TO 84081S
840717 TO 840815
840717 TO 840815
840717 TO 840815
840717 TO 840815

ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
C0-60
FE-89
ZN-65
MN-54
CO-SB
NB-95
ZR-95
CS-137
CS-134
BA-140

«1.01E+00
«-1. 52E-0 f

1. 42K+00
1. 27K+00

«- i. 68E+00
«4.65E-01
«-2a 46E-01

2 52E+00

1 SBE+00
«4o OBE-Ol
«8 44E-01

1 ~ 96E+00
«-6. 23E-02
«2o 55E-Ol
«-2.07E-Of
«-1. 16K+00

1 ~ 65E+00
1 ~ 51E+00
3 18E+00

2 97K+00
2.00K+00
1.00K+00
2.25E+00
3.21K+00
1. 01E+00
1. 84K+00
1 BOE+01

1 ~ 03K+01
9. 6SE-01
2. 76E+00
2. 1SE+00
1. 01E+00
1 ~ 21E+00
1 ~ 87E+00
2. 33K+00
9. 27E-01
1 ~ 01E+00
2. 07E+01

2. 97E+00(2S)
2.00E+00(2S)
1. 01E+00<2S)
2.25E+00(2S)
3. 21E+00(2S)
1. 01K+00(2S >

1.84K+00(2S)
1.80K+01(2S)

1 ~ 03E+01<2S)
9.65E-01<2S)
2. 76K+00(2S)
2. 15K+00(2S)
l. 01E+00(2S)
l. 21E+00(2S)
1 87E+00(2S)
2.33K+00(2S)
9.32E-01(2S)
1. 01K+00 ( 2S )
2. 07E+01 (2S)

840815
840815
840815
84081S
840815
840815
840815
840815
840815
840815
840815

840912
840912
840912
840912
840912
84Q912
840912
840912
840912

TO 840912
TO 840912
TO 840912
TO 840912
TO 840912
TO 840912
TO 840912
TO 840912
TO 840912
TO 840912
TO 840912

TO 841018
TO 841018
TO 841018
TO 841018
TO 841018
TO 841018
TO 841018
TO 841018
TO 841018

LA-140
CO-60
FE-59
ZN-65
MN-54
CO-SB
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
ZN-65
MN 54
CO-SB
NB-95
ZR-95
CS-137
CS-134

2. QBE-01
«2. 53E-01
«-6. 1BE-01

5.84E-01
O.OOE+00

« 2.11E-01
«-1. 90E-02
«-1. 18E-01

3. 59E-01
«2. 66E-01
«-3. 47K+00

»-9. 11E-01
«-9. BOE-02
«-1. 41E+00
«-9. 51E-01
« O.OOE+00

1.19E+00
«-3 09E+00
«-1. 19E+00
«-h. 60E-O1

2. 2BE-01
2. 62E-01
7.87E-01
5.30E-01
3, 04E-01
3. 11E-01
4. 36E-01
6. 19E-01
2. 75E-01
2. 97E-01
4.09K+00

2. 14K+00
1 '9K+00
3.32E+00
1 AR OSE+00

1 ~ 47E+00
1 ~ 54K+00
3. 85K+00
1. 38K+00
1 S7E+00

2. 2BE"0 1 (2S)
2. 62E-01 (2S)
7. 87E-01 (2S)
5. 30E-01 < 28)
3. 04E-01 (2S)
3. 11E-Oi (2S)
4. 36E-01 (2S)
6. 19E-01(2S)
2. 75E-01 ( 2S )
2. 97E-01 <2S)
4.09E+00(2S)

2. 1 4E+00 ( 2S )
1.39E+00(2S)
3.32E+00(2S)
1.05E+00<2S)
1. 47E+00(2S)
1. 54E+00(2S)
3.55E+00(25)
1.3BE+00(2S)
1. 57K+00(2S)

«Denotes a result less than the overall error
(nS) specifies the level of error" 1 sigea or 2 sigma



Table F
(Page 6 of 9)

WASHINGTON PUBLIC POWER SUPPLY SYSTEM
WNP-2 RADIOANALYTICAL SUMMARY REPORT

PREPARED BY UNITED STATES TESTINO COMPANY INC. RICHLAND.

GAMMA SPECTROMETRY OF WATER
Results in pCi/1

COLLECTION
LOCATION PERIOD

%29 840912 TO 841018 BA-140

RESULT

«-1 ~ 43K+00 1 88K+01 1. 88K+01 (2S)

COUNT INQ OVERALL
ERROR ERROR

841018 TO 841120
841018 TO 841120
841018 TO 841120
841018 TO 841120
841018 TO 841120
841018 TO 841120
841018 TO 841120
841018 TO 841120
841018 TO 841120
841018 TO 841120
84 f018 TO 841 120

841120 TO 841219
841120 TO 841219
841120 TO 841219
841120 TO 841219
841120 TO 841219
841120 TO 841219
841120 TO 841219
841120 TO 841219
841120 TO 841219
841120 TO 841219
841120 TO 841219

840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913

841219 TO 841219
841219 TO 841219
841219 TO 841219
841219 TO 841219

LA-140
C0-60
FE-59
ZN-65
MN-S4
C0-58
NB-95
ZR-95
C8-137
CS 134
BA-140

LA-140
C0-60
FE-59
ZN-6S
MN-54
C0-58
NB-9S
ZR-95
CS-137
CS-134
BA-140

LA-140
CO-60
FE-59
ZN-65
MN-.54
CO-SB
NB-95
ZR-9S
CS-137
CS-134
BA-140

LA-140
C0-60
FE-59
ZN-65

« 3 47E+00
«9» 84E-02
« 9 16E-01
«-1. 35K+00
«3. 47E-01
« 0 OOE+00
«-8. 72E-01
«-4» 49E-01
«-8. 19E-01
«-1 ~ 23K+00
« 7.38E+00

«-6 48E+01
2, 52E+00

«-8. 86E+00
«-1. 62E+01

1 13E+00
1 ~ 70E+00

«-1 ~ SSE+00
1. 01K+01

«-3 10K+00
«-5. 41K+00

6» 11K+01

1. OOE+00
«-2.6SK-01
«-3 98E-01
«-2. 49E-01

2, 92E-01
«-3. 22E-01

1 07E-01
«4 40E-01
«-f. 38E-01

5. 88E-02
«8,73E-01

«1.49K+00
«-1 ~ 08E+00

3 77E+00
1 33E+00

6.16E+00
5. 07E-01
1. 26K+00
1. 44K+00
6» 42E-01
7»92E-Of
1 ~ 16E+00
1 ~ 39K+00
6» 6SE-01
7» 66E-0 f
1. 31K+01

1 ~ 60K+01
2»26K+00
1 ~ 36E+01
9.96K+00
2» 94E+00
3. 51K+00
6.23K+00

' 42E+00
3.94E+00
4. 16E+00
6 30E+01

2. OOE+00
3. 2SE-01
5, 94E-01
5. 36K-01
2. 45E-01
2. 77E-01
2» 96E-01
4»63E-01
2»94E-01
3. 04E-01
1,74K+00

1.72E+00
1 '8K+00
2.38K+00
2. 89K+00

6 16E+00(2S)
5 07K-Oi(2S)
1 '6E+00(2S)
1 4SE+00(2S)
6, 42E-01 < 28)
7.92E-Oi(2S)
1 16E+00<2S)
1 '9E+00(28)
6 67E-01(28)
7 70E-01(28)
1. 31E+01 (28)

1. 60E+01 (28)
2. 26E+00(2S)
1. 36E+01 ( 2S )
1, OOE+01 (2S)
2. 94E+00(28)
3. 51E+00(28)
6.23E+00<2S)
,7 44E+00(28)
3.94K~00(28)
4. 17K+00(28)
6.31K+01(28)

2.00K+00(28)
3. 25E-0( (28)
5. 94E-01 (28)
5. 36E-01 < 28)
2. 45E-01 (28)
2. 77E-0 1 (28)
2. 96E-Of (28)
4.63E-Oi(28)
2. 94K-02(28)
3.04E-01(28)
1.74K+00(28)

72K+00<28)
1.78E+00(28)
2.39K+00(28)
2. 89K+00(28)

e Denotes a result less than the overall error
(nS) specifies the level of error. 1 sigma or 2 sigma



Table F

(Page 7 of 9)
WASHINQTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 R*DIOANALYTICAL SUMMARY REPORT
PREPARED BY UNITED STATES TESTIN() COMPANY INC RICHLAND'A

LOCATION
COLLECTION

PERIOD

CAMHA SPECTROMETRY OF WATER
Results in pCi/1

RESULT
COUNT INC OVERALL

ERROR ERROR

¹31 841219 TO 841219
841219 TO 841219
841219 TO 841219
841219 TO 841219
841219 TO 841219
841219 TO 841219
841219 TO 841219

840913 TQ 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 .TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913

841219 TO 841219
841219 TO 841219
841219 TO 841219
841219 TO 841219
841219 TO 841219
841219 TO 841219
841219 TO 841219
841219 TO 841219
841219 TO 841219
841219 TO 841219
841219 TO 841219

840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913
840913 TO 840913

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

LA-140
C0-60
FK-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
C0-60
FE-59
ZN-65
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134
BA-140

LA-140
C0-60
FE-59
ZN-6S
MN-54
CO-58
NB-95
ZR-95
CS-137
CS-134

» 7. 20K-01
«-8. 28E-01
«-1'. 25E+00

2 18E+00
«h. 52E-01
«2.37K-01
«-5 74K+00

1.22K+QO
«-1. 16E-01

6. 16E-01
4 32E-02

«-B. 09K-03
«-2. S9E-01
«7. 05E-02
» 1.22K-01
«-5. 39E-02
«5.77E-02

1 ~ 06K+00

«-2. 27K+01
2. 93E-01

«-2. 21E+00
«-3. 24K+00
«7.92E-01
«6. 20K-01
«-2.00K+00

1 OSK+00
8. 29E-01

«2. 17E-01
7.52E+00

«-1. 46E-01
2. 33E-01
5. BSE-01

«-7. 79E-01
«1.25E-01
«h. 19E-02
«-3.64E-02
«-h. 58E-03
«-2. 17E-01
»-8. 06E-02

1 50E+00
1. 58E+00'. 65K+00
2 15K+00
1. 25E+00
1. 03K+00
1. 14E+01

2. 12K+00
3 07E-01
5. 53E-01
S. 83E-01
3. 07K-01
3. 28E-01
3o 52E-01
4.93K-01
3. 17K-01
3. 03E-01
i. 84E+00

3o 21E+00
1. 49K+00
3.87K+00
3 71E+00
1 ~ 40E+00
1 ~ 09E+00
2.06E+00
1 ~ 84K+00
1. 28E+QO
i. 70E+00
bo 64K+00

1. 83E+00
2, 30E-01
4i 66E-01
6, 26E-01
2. 26E-01
2. 34E-01
2. 77E-01
4. 36E-01
2o SBK-01
2. 4SE-01

1. SOE+00(2S)
1.58E+00(28)
1 65E+00(2S)
2. 15E+00<2S)
1 25E+00<2S)
1 03E+00(2S)
1 14K+01 (2S)

2. 12K+00(2S)
3.07E-01(2S>
5+53K-Oi(2S)
S. 83K-Oi (28)
3. 07E-01 (2S)
3 2BK-01<2S)
3. 52E-01(2S)
4. 93E-01 (2S)
3. 17K-Oi (2S)
3.03E-Ol(2S)
1.84K+00<28)

3. 21E+00 (2S)
1.49K+00(2S)
3.88K+00(2S)
3. 71K+00 (2S >

1.4QE+00(28)
1.09E+00(2S)
2.06K+00(2S)
1.8SE+00(2S)
1.28K+00(2S)
i. 70E+00(2S)
he 66K~QO(2S)

1.83E+00(2S)
2. 30E-0 1 (2S )
4 66E-01(2S)
6.26E-01(2S)
2.26E-01(2S)
2e 34E-01 (2S)
2. 77E-01 (2S >

4. 36E-01 (2S)
2. SBE-01 (2S)
2 45E-01(2S)

«Denotes a result less Chan the overall error
(nS) specifies Che level of error> 1 sigma or 2 sigma



Table F

(Page 8 of 9)
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RADIOANALYTICAL SUMMARY REPORT
PREPARED BY UNITED STATES TESTINQ COMPANY INC RICHLAND'A

GAMMA SPECTROMETRY OF WATER
Results in, pCi/1

COLLECTION
LOCATION PERIOD RESULT

COUNTING
ERROR

OVERALL
ERROR

lf52 840913 TO 840913 BA-140 »-1 27E-01 1 ~ 59K+00 1. 59E+00 < 2S )

841220 TO 841220
841220 TO 841220
841220 TO 841220
841220 TO 841220
841220 TO 841220
841220 TO 841220

'41220 TO 841220
841220 TO 841220
841220 TO 841220
841220 TO 841220
841220 TO 841220

LA-140
CO-60
FE-59
ZN-65
MN-54
CO-SB
NB-95

'R-95

CS-137
CS-134
BA-140

»-8. 39E-01
» 7. 56E-01
» 9.73E-01
» 1. 90E-01
»-1. 23E+00
»-1. 38E+00

1. 06E+00
»-1. 57K+00

1 04E+00
» 3. 17E-01
» 2. 57E+00

3.78K+00
1 64E+00
2. 86E+00
2 SBE+00
1 ~ 97E+00
1. 82K+00
1 28K+00
2.87K+00
1.33E+00
1. 55E+00
7, 86E+00

3.78E+00<2S)
1 65E+00(2S)
2. 86E+00(2S)
2. SBE+00(2S)
1.97K+GO(2S)
1.82E+00(28)
1.28E+00(2S)
2.88E+00(2S)
1 33E+00(2S)
1. SSE~OO(2S)
7.86E+00(2S)

AVERAGE RESULT (WITHOUT CONTROL) -8 75K-02 (LO'W -6 48E+01 HIGH
28 POSITIVE RESULTS FOUND, IN 228 SAMPLES

6, 11E+01)

AVERAGE RESULT FOR CONTROL
6 POSITIVE RESULTS FOUND IN

-1 ~ 48E+00 (LOW ~
55 SAMPLES

—,4 56K+01 ~ HIGH ~,5 OOE+00)

SUMMARY OF RADIONUCLIDES —-
NUCLIDE

LA-140
LA-140 (CONTROL)

AVERAGE LOW . HIGH

-3. 46E+00 -6. 48K+01 S. S6E+00
-5. 16E-02 '2o 75K+00 2, 48E+00

SAMPLES 0 POSITIVE

C0-60
CO-60 (CONTROL]

FE-59
FE-59 (CONTROL)

ZN-65
ZN-65 (CONTROL)

MN-54
MN-54 (CONTROL)

CO-58,,
CO-58 (CONTROL)

1.42E-01
6 09E-01

-7 13E-01
-7. 27E-01

-7 79E-01
-1 19E+00

1 ~ 40E-01
—1 ~ 89E-01

8 28K-03
-3a 87E-01

-1. 08K+00
-9. 05E-01

-8 86K+00
-7. 54E+00

-1 ~ 62K+01
-7. OSE+00

-1. 23K+00
-8 73E-01

-1.38K+00
-2, 53E+00

2. S2E+00
1 '6E+00

3.77K+00
2.90E+00

3. 13K+00
1.43E+00

1 ~ 19K+00
1.23K+00

1 ~ 70K+00
1. 59K+00

21
5

18
5

21
5

21
5

21
5

3
0

» Denotes a result less than the overall error
(nS) specifies the level of error. 1 sigma or 2 sigma



Tab1e F

(Page 9 of 9)
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RADIOANALYTICAL SUN)(ARY REPORT
PREPARED BY UNITED STATES TESTINO CONPANY INC RICHLAND'A

—— SUMMARY OF RADIONUCLIDES (CONTINUED)

'UCLIDE

NB-95
NB-95 (CONTROL)

AVERACE

, 2. 78E-02
4o 28E-01

LOW

-2. 00E+00
-4. 51E-01

HIGH

1.37E+00
9.66E-01

0 SAMPLES 0 POS ITIYE

21
5

ZR-95
ZR-95

CS-137
CS-137

CS-134
CS-134

BA-140
BA-140

3e 22E-01
(CONTROL) 4 26E-01

-8.87E-02
( CONTROL ) -3. 13E-01

-2. 66E-01
( CONTROL ) 4. 91E-01

3. 61E+00
(CONTROL) —i. 54E+01

-3. 09E+00
-1 58E+00

-3. 10E+00
-7. 97E-01

-5. 41E+00
-1. 57EMi

-1 42E+01
-4. 56E+0 1

1. 01E+01
2.02E+00

1.65E+00
1. 90E-01

1. 51E+00
1.23E+00

6. 11E+01
5. 00E+00

21
5

21
5

21
5

e Denotes a result less than the overall error
(nS) specifies the level of error> 1 sigma or 2 sigma



I
I

I



Table G

(Page 1)

WASHINGTON PUBLIC POWER SUPPLY SYSTEN
WNP-2 RADIOANALYTICAL BURSARY REPORT

PREPARED BY UNITED STATES TESTING CONPANY INC. RICHLAND'A

G*HNA SPECTROMETRY OF SEDIMENT BOTTOM
Results in pCi/kg

COLLECTION
LOCATION PERIOD RESULT

COUNTING OVERALL
ERROR ERROR

434

841026 TO 841026
841026 TO 841026
841026 TO 841026
841026 TO 841026
841026 TO 841026
841026 TO 841026
841026 TO 841Q26
841026 TO 841026

841026 TO 841026
841026 TO 841026
841026 TO 841026
841026 TO 841026
841026 TO 841026
841026 TO 841026
841026 TO 841026
841026 TO 841026

C0-60
CS-137
CS-134
R*-226DA
AC-228
TL-208
PB-212
PB-214

C0-60
CS-137
CS-134
RA-226DA
AC-228
TL-208
PB-212
P B-214

3. 71E+01
3. 40E+01
3.14E+01
6. 68E+02
9. 96E+02
2. 45E+02
6 72E+02
hohBE+02

1. 29E+02
4. 57E+02
5 53E+01
5, 82E+02
7. 26E+02
2 57E+02
9.88E+02
5.82E+02

2 42E+01
2. 94E+01
2. 76E+01
6.68E+01
1.24E+02
3. 23E+01
5o 55E+01
h. 68E+01

3 94E+01
4. 99E+01
2+96E+Oi
7. 40E+01
1.40E+02
3 90E+01
8. 07E+01
7 40E+01

2. 43E+01 (2S)
2. 95E+Oi (28)
2. 77E+Oi (2S)
7. 79E+01(28)
1. 3BE+02(2S)
3. 55E+01 (2S)
6.86E+01<2S)
7. 79E+01 (2S)

4. 01E+01 (28)
5. 69E+01(2S)
2. 98E+01 <2S)
8. 18E+01(2S)
1. 47E+02(2S)
4. 19E+01 (2S)
1.00E+02(2S)
8.18E+01(2S)

AVERAGE RESULT (WITHOUT CONTROL) ~ 4. 72E+02 (LOW ~
8 POSITIVE RESULTS FOUND IN 8 SAMPLES

AVERAGE RESULT FOR CONTROL 4. 19E+02 (LOW ~
8 POSITIVE RESULTS FOUND IN 8 SAt(PLES

5. 53E+01 ~ HIGH + 9. BBE+02)

3, 14E+Oii HIGH ~ 9. 96E+02)

e Denotes a result less than the overall error
(nS) specifies the level of error. 1 sigma or 2 sigma



I

I



Table H

(Page 1 of 3)
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RAD IOANALYT ICAL SUMMARY REPORT
PREPARED ~BY,UNITED STATES TESTING COMPANY INC

RICHLAND'OCATION

COLLECTION
PERIOD

GAMMA SPECTROMETRY OF FISH
Results in pCi/kg

RESULT
COUNTING OVERALL

ERROR ERROR

%30 841003 TO 841003
841003 TO 841003
841003 TO 841003
841003 TO 841003
841003 TO 841003
841003 TO 841003
841003 TO 841003

C0-60
FE-59
ZN-65
MN-54
CO-SB
CS-137
CS-134

«-1 ~ 27E+01
«4. 11E+01
«-4. 46E+01

2 74E+01
2 40E+01

«-5 20E+00
1 22E+01

3. 24E+01
5. 20E+01
8.05E+01
2.30E+01
2 21E+01
3. 29E+01
2. 71E+01

3. 24E+01 (2S)
5. 20E+01(2S]
8. 05E+01<28)
2 30E+01(2S)
2o 22E+01 (2S)
3. 29E+01<2S)
2 71E+01<2S]

841003
841003
841003
841003
841003
841003
841003

841003
841003
841003
841003
841003
841003
841003

TO 841003
TO 841003
TO 841003
TO 841003
TO 841003
TO 841003
TO 841003

TO 841003
TO 841003
TO 841003
TO 841003
TO 841003
TO 841003
TO 841003

C0-60
FE-59
ZN-6S
MN-54
CO-58
CS-137
CS-134

C0-60
FE-59
ZN-65
MN-54
C0-58
CS-137
CS-134

«-7. 46E+00
«-3. 10E+01
«-2.89E+01
«-1 ~ 03E+01

1 OBE+00
«-3. 51E+01
»-1 ~ 61E+01

«6. 37E+00
h. 72E+01
4. 5SE+01

«1 ~ 28E+01
2 SBE+01

«2.62E+00
«-2. 04E+01

1. 93E+01
6. 37E+01
Se SiE+01
2. 59E+01
2. SOE+01
3o 27E+01
2. 79E+01

2. 01E+01
3. 47E+01
2. SHE+01
1 ~ 98E+01
1 90E+01
2, 63E+01
2e 38E+01

1, 93E+01(2S)
6.37E+01(2S)
5. SiE+01(2S)
2. 59E+Oi (2S)
2. SOE+Oi (28)
3. 27E+01(2S)
2. BOE+01 (2S)

2. 01E+01 (2S)
3.49E+01(2S)
2 89E+01(2S)
1.98E+01<2S)
1.90E~01(2S)
2. 63E+01 (2S)
2- 38E~01 (2S)

841017
841017
841017
841017
841017
841017
841017

841004
841004
841004
841004
841004
841004
841004

841004
841004

TO 841017
TO 841017
TO 841017
TO 841017
TO 841017
TO 841017
TO 841017

TO 841004
TO 841004
TQ 841004
TO 841004
TO 841004
TO 841004
TO 841004

TO 841004
TO 841004-

C0-60
FE-59
ZN-65
MN-54
CO-SB
CS-137
CS-134

CO-60
FE-59
ZN-65'N-54

CO-58
CS-137
CS-134

C0-60
FE-59

«- i. 84E+01
6.87E+00

«-8. 10E+01
3. 09E+01
5 71E+00

«-1. 64E+01
«-1 ~ 91E+01

«-3. 98E+01
«2 75E+01
«-2. 57E+01
«-2. 37E+01
«1 ~ 17E+01
«2.65E+01

2. 06E+01

1 ~ 51E+00
9. 66E+01

2 74E+01
6. 25E+01
7. 02E+01
i. SOE+01
2. 19E+01
2. 57E+01
2e 40E+01

2. 60E+01
4. 06E+01
6, 41E+01
2 72E+01
1. 73E+01
3. 33E+01
1.37E+01

2. 54E+01
4. 32E+01

2. 74E+Ol (2S)
6. 25E~O( < 2S)
7. 03E+01 < 2S )
1. 51E&01<2S)
2. 19E+Oi<2S)
2. 57E+01(2S)
2. 40E&01 < 2S)

2 61E+01(2S)
4. 06E+01 < 2S )
6. 41E+01(2S)
2. 72E+O( (2S)
1. 73E~O<<2S)
3. 34E+01(2S)
1.39E+Oi<2S)

2. 54E+01<2S)
4. 36E+01 < 2S)

«Denotes a result less than the overall error
(nS) specifies the level of errors 1 sig<lla ol 2 sigAla



. Table H

(Page 2 of 3)
WASMINQTON PUBLIC P$ 4ER SUPPLY SYSTEN

MNP-2 RADIOANALYTICAL SUNNARY REPORT
PREPARED BY UNITED STATES TESTINO CONPANY INC

RICHLAND'OLLECTION

LOCATION PERIOD

CANNA SPECTRONETRY QF FISH
Results in pCilkg

RESULT
COUNT INC OVERALL

ERROR ERROR

()38 841004 TO 841004
~ 841004 TO 841004

841004 TO 841004
841004 TO 841004
841004 TO 841004

,.841004 TO 841004
841004 TO 841004
841004 TO 841004
841004 TO 841004
841004 TO 841004
841004 TO 841004
841004 TO 841004

841004 TO 841004
841004 TO 841004
841004 TO 84i004
841004 TO 841004
841004 TO 841004
841004 TO 841004
841004 TO 841004

84 f004 TO 841004
841004 TO 841004
841004 TO 841004
84f004 TO 841004
841004 TO 841004
841004 TO 841004
841004 TO 841004

841019 TO 841019
841019 TO 841019
841019 TO 841019
841019 TO 841019
841019 TO 841019
841019 TO 841019
841019 TO 841019

841113 TO 841113
841113 TO 841113
841113 TO 841113
841113 TO 841113

ZN-65
NN-54
C0-58
CS-137
CS-134

CO-60
FE-59
ZN-65
NN-54.
CO-58
CS-137
CS-134

CO-60
FE-59
ZN-65
NN-S4
CO-58
CS-137
CS-134

CO-60
, FE-59
ZN-65
NN-54
C0-58
CS-137
CS-134

CO-60
FE-59
ZN-65
NN-54
CO-58
CS-137
CS-134

CO-60
FE-59
ZN-65
NN-54

6 03K+01
»-1 21E+01

5. 59E+01
»-2. 76K+01
«1. 57E+01

«4. 74E+00
2, 39E+01

«1. 11E+01
«4. 37E+00
»-3. 03K+01
«1.24E+01
«-3, 52E+01

« 9 47E+00
1 82E+Oi

«-5. 69E+01
«9.35E+00
«-4. 51K+01
«-7 96E+00
«3 12E+00

'.66K+00

3.47K+01
«-4. 84E+01
«-2. 76E+01
«-7. 07E+01

4. 32E+01
«2.27K+00

«-6 10E+01
»-4. 79K+01

4 95E+01
«-2.84K+00
«1 ~ 46E+01

5. 16K+01
»-Sa 25E+00

'1 35E+01
«-3o 46K+Of
«-1 ~ 98E+0 f

1.52E+01

3 48E+01
3. 18K+01
2. 15K+01
3. 62E+0 f
2. 73E+01

2. 41K+01
. 4. 19E+01

5 43K+01
2 14K+01
2. 89K+01
2 19K+01
3 09E+01

2. 20E+01
4.64E+01
5. 36E+01
1 94E+01
2. 81E+01
2 51E+01
2~ 44E+01

2 71K+01
2 62E+01
8 24E+01
3. 21E+01
3. 57E+01
2, 35E+01
2 53E+01

4 52E+01
5 81K+01
4. 94K+01
2 50K+01
1 ~ 85K+01
1.'2E+01
2a 74E+01

1 o 10K+01
3. 54K+01
4 95K+01
1. 45E+01

3. SOE+01 (2S)
3. 18E+01 (2S)
2.18K+01(2S)
3 62K+01(2S)
2. 73K+01 (2S)

2. 41E+01 (2S)
4o 19E+01 <2S)
5 43K+01(2S)
2 14E+01(28)
2 90E+01(2S)
2. 19E+01 (2S)
3. 10E+01 (2S)

2. 20E+01 <2S)
4. 64K+Of <2S)
5.37E+01(2S)
1. 94E+01 (2S)
2. 82E+01 (2S >

2. 51E+01 (2S)
2. 44E+01 (2S)

2 71E+01 (2S)
2. 63K+01(2S)
8. 25E+01(2S)
3o 21K+01 (2S >

3. 60E+01 ( 2S )
2. 37K+Of<28>
2. 53K~01(2S)

4 54E+01(2S)
S. 82K+0 1 ( 28 )
4. 95K~01 (2S)
2. 50E+01 (2S)
1 ~ 8SE+01 (2S)
1 94E+01(2S)
2 74K+01(2S)

l

1. 10E+01 (2S)
3. 54K+01(2S>
4. 95E+01(25)
1 ~ 4SE+01 (2S )

«Denotes a result 1'ess than the overall error
(nS) specifies the level of errors 1 sigma or 2 sigma li

i



Table H

(Page 3 of 3)

WASHINGTON PUBLIC POWER SUPPLY SYSTEM
WNP-2 RADIOANALYTICAL SUNDRY REPORT

PREPARED BY UNITED STATES TESTING COMPANY INC. RICHLAND'A

CANNA SPECTROMETRY OF FISH
Results in pCi/kg

COLLECTION COUNTING OVERALL
LOCATION PERIOD RESULT ERROR ERROR

()39 841113 TO 841113 CO-58 9. 64K+00 7, 87E+00 7. 89K+00(28)
841113 TO 841113 CS-137 + 2. 32E+00 2. 32E+01 2. 32E+01 (2S )
841113 TO 841113 CS-134 1 ~ 44E+01 1. 97E+01 i. 97E+01 (25 )

AVERACE RESULT (WITHOUT CONTROL) -1. 04E+00 (LOW -8. 10E+01 HIGH b. 72K+01)
9 POSITIVE RESULTS FOUND IN 35 SANPLES

AVERAGE RESULT FOR CONTROL
8 POSITIVE RESULTS FOUND IN

1. 15E+00 (LOW -7. 07K+01 HIGH 9. 66K+01 )
42 SAMPLES

SUMMARY OF RADIONUCLIDES ——

NUCLIDK

CO-60
CO-60

FE-59
FE-59

ZN-65
ZN-65

NN-54
NN-54

C0-58
C0-58

CS-137
CS-137

CS-134
CS-134

(CONTROL)

(CONTROL)

( CONTROL )

(CONTROl )

(CONTROL)

(CONTROL)

( CONTROL )

AVERAGE

-3. 74E+00
-1 ~ 29E+01

9, 91E+00
2. 55E+01

-2. 58E+01
-1 ~ 68E+00

1 52E+01
-8. 75E+00

1. 32E+01
-1. 07E+01

-1 ~ 04K+01
i. 64K+01

-5. 80E+00
2.07E-01

LOW

-1. 84K+01
-6 10K+01

-3. 46K+01
-4. 79K+01

-8 10E+01
-5o 69E+01

-1. 03K+01
-2. 76E+01

1. 08K+00
-7. 07E+01

-3. 51E+01
-2o 76E+01

-2 04E+01
-3. 52K+01

HIGH

1.35E+01
9.47K+00

6. 72E+01
9. 66E+01

4. SSE+01
6 03E+01

3o 09E+01
9. 35E+00

2 58E+01
S. 59E+01

2.62E+00
Si 16E+01

i. 44K+01
2. 06E+01

5
„6 0

5 SANPl ES 8 POSITIVE

I

w Denotes a result less than the overall error
(nS) specifies the level of error> 1 sigma or 2 sigma



Tab1e I
(Page 1)

WASHINCTON PUBLIC POWER SUPPLY SYSTEM
WNP-2 RADIQANALYTICAL SUMMARY REPORT

PREPARED BY UNITED STATES TESTING COMPANY INC. RICHLAND'A

COLLECTION
LOCATION PERIOD

I-131-R IN RAW NILK
Results in pCi/1

RESULT
COUNTING OVERALL

ERROR ERROR

840807 TO 840807
840821 TO 840821
840905 TO 840905
840918 TO 840918
841023 TO 841023
841218 TO 841218

836 840807 TO 840807
840821 TO 840821
840905 TQ 840905
840918 TO 840918
841023 TO 841023
841114 TO 841114
841218 TO 841218

(>40 840821 TQ 840821
840905 TO 840905
840918 TO 840918
841023 TO 841023
841114 TO 841114
841218 TO 841218

060 840905 TO 840905
840918 TO 840918
841023 TQ 841023
841 1 14 TO 841 1 14

840821 TO 840821
840918 TO 840918
841023 TO 841023
841114 TO 841114
841218 TO 841218

7. 79E-02
»-3. 98E-01
»-3. 05E-01
»-1 81E-01
» B. 93E-03
»-2. 76E-01

» 8. 16E-02
»-1. BSE-01
»-1. 77E-01
»-3. 73E-02
» 1.69E-01
» 8. 62E-02

1.42E-02

»-2 81E-01
» 5.29E-02
»-1. 96E-01
»-1 ~ 14E-02
»-7. 28E-02
»-1 64E-01

»-5. OSE-02
» 7.43E-02
»-2. 67E-01
»-3. 48E-02

»-2. 29E-02
»-2. 49E-01
»-7. 96E-02
»-1. 68E-01
«-4. 40E-02

1. 91E-01
2o 12E-01
1 ~ 42E-01
2e 22E-01
1 ~ 30E-01
1 o 37E-01

2. 37E-01
2. 35E-01
1 53K-01
2. 43E-01
2. 10E-01
1 o 75E-01
9. 79E-02

2o 01E-01
1. 36E-01
2. 15E-01
1. 71E-01
1 ~ 24E-01
1 ~ 66E-01

1 ~ 47E-01
1 ~ 78E-01
3 42E-01
1. 70E-01

2. 09E-01
2. OBE-01
1. 73E-01
1 39E-01
1. 69E-01

1 91E-01(2S)
2.24E-01(2S)
1. 52E-01(2S)
2. 25E-01(2S)
1. 30E-01 (2S)
1. 45E-01 <2S)

2. 38E-01 (2S)
2o 37E-01(2S)
1. 56E-01 (2S)
2. 43E-01 < 2S)
2.12E-01(2S)
1.76E-01(2S)
9.79E-02<2S)

2. 07E-0 1 (2S)
1.37E-01(28)
2. 1BE-01 (2S)
1. 71E-01(2S)
1. 24E-01 (2S >

1. 68E-01 (2S)

1. 48E-01(2S)
1. 79E-01 ( 2S >

3. 4 5 E-01 ( 2S )
1. 70E-01<2S)

2. 09E-01 (2S )

2. 13E-01 (2S)
1. 73E-01 ( 2S >

1. 42E-01 ( 2S )

1. 69E-0 ( ( 2S >

AVERAGE RESULT FOR CONTROL -1. 13E-01 (LQW ~ -2.49E-Oii HIGH ~ -2.29E-02)
0 POSITIVE RESULTS FOUND IN 5 SAN'LES

» Denotes a result less than the overall error
(nS) specifies the level of errors 1 sigma or 2 sigma





Table J
(Page 1 of 4)

WASHINCTON PUBLIC POWER SUPPLY SYSTEN
WNP-2 RADIOANALYTICAL SUMMARY REPORT

PREPARED BY UNITED STATES TESTINC COMPANY INC. RICHLAND'A

LOCATION
COLLECTION

PERIOD

CANNA SPECTROMETRY OF RAW
Results in pCi/1

RESULT

MILK

COUNT INC OVERALL
ERROR ERROR

840807 TO
840807 TO
840807 TO
840807 TO

840807
840807
840807
840807

LA-140
C8-137
CS-134
BA-140

»-1 5SE+00
»-4. 74E+00
«6.97E-01
«7.91K+00

7. 21E+00
4. 98E+00
4. 03E+00
2. 24E+01

7.21E+00(2S)
4. 99E+00<2S)
4. 03E+00(28)
2. 24E+01 (28)

840821 TO 840821
840821 TO 840821
840821 TO 840821
840821 TO 840821

840905 TO 840905
840905 TO 840905
840905 TO 840905
840905 TO 840905

840918 TO 840918
840918 TO 840918
840918 TO 840918
840918 TO 840918

841023 TO 841023
841023 TO 841023
841023 TO 841023
841023 TO 841023

841218 TO 841218
841218 TO 841218
841218 TO 841218
841218 TO 841218

LA-140
C8-137
CS-134
BA-140

LA-140
C8-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
C8-137
CS-134
BA-140

LA-140
C8-137
CS-134
BA-140

«-3. 91K+00
«-7 40K+00
«-4. 84K+00

2. BOE+01

»-5. 61K+00
«2 66E-01
«-1. SBE+00
» 7. 1SE+00

«-1. 44E-01
«-2. 57K+00
«-1. 91E-01
«-8. 19K+00

«-3.35E-01
«-8 42E-01

1 ~ 67K+00
»-1. 92E+01

«-1 01K+00
«-9. 74K-01
«-1. 38K+00

1.13K+00

1 ~ 1 1E+01
4. 59K+00
4, bbE+00
1. BOE+01

6 33E+00
2.99E+00
3, 35E+00
1 ~ 24K+01

4o 62E+00
4. 93E+00
4.37E+00
1 ~ 87E+01

2.86E+00
3.19E+00
3. 01E+00
1 ~ 45E+01

7. 78E+00
4.22E+00
4. 66E+00
1. BSK+01

1 11E+01(28)
4. 6 1E+00 < 28 )
4.67E+00(2S)
1 81E+01(28>

6. 34E IOO < 2S )
2.99K+00(2S)
3.35E+00(28)
1. 24E+01 <28)

4.62E+00(2S)
4.93E+00(28)
4.37E+00(28)
1.87E+01(28)

2.86E+00(28)
3. 19E+00 (28)
3. 01K+00(28>
1. 46K+01 (28)

7.78K+00(28)
4.22K+00(28)
4.66K+00(28)
1. BSE+Ol (2S)

$36 840807 TO 840807
840807 TO 840807
840807 TO 840807
840807 TO 840807

LA-140
CS-137
C8-134
BA-140

»-9 97K+00
4o S6E-01

«-1. 45E+00
«-2. 44K+01

7. 72E+00 7. 72Ei00(2S)
4. 31E+00 4- 31K~00(28)
4. 69E+00 4. 69K+ 00 < 28 )

2. 54E+01 2. S4E+Qi (2S)

840821 TO 840821
840821 TO 840821
840821 TO 84Q821
840821 TO 840821

840905 TO 840'905
840'905 TO 840905

LA-140
CS-137
CS-134
BA-140

LA-140
C8-137

9. 51K+00
«2e 74K+00

4.12K+00
3, 2BEM1

«-2o 47K+00
3, 49K+00

5. 74K+00
3.26E+00
3 OQE+00
1 ~ 28E+01

6. 04E+00
2.80E+00

5.77E>00(28)
3.27K~00(28)
3.01E+00(28)
1. 28K+01(28)

6. 04K&00(28)
2. 81E+00(2S)

« Denotes a result less than the overall error
(nS) specifies the level oP error. 1 sigma or 2 sigma



Table J
(Page 2 of 4)

WASHINGTON PUBLIC POWER SUPPLY SYSTEN
WNP-2 RADIOANALYTICAL SUMMARY REPORT

PREPARED BY UNITED STATES TESTING COMPANY INC RICHLAND'A

COLLECTION
LOCATION PERIOD

CANNA SPECTRONETRY OF RAW
Results in pCi/I

RESULT

MILK

COUNTING OVERALL
ERROR ERROR

N36 840905 TO 840905
840905 TO 840905

CS-134
B*-140

840918 TO 840918 LA-140
840918 TO 840918 CS-137
840918 TO 840918, CS-134
840918 TO 840918 BA-140

«2. OQE+00
1 o 29K+01

«-4. 95E+00
»-6. 14E+00
» 4.61E-01
«-1. 41K+01

3. 10K+00
1 20E+01

6. 64E+00
6.20E+00
6.22E+00
2 63K+01

3-10E+00<2S)
1. 20K+01(2S)

6.64K+00(2S)
6 21E+00 ( 2S >

6.22E+00(2S)
2.64K+01(2S)

%40

841023 TO 841023
841023 TO 841023
841023 TO 841023
841023 TO 841023

841114 TO 841114
841114 TO 841114
841114 TO 841114
841114 TO 841114

841218 TO 841218
841218 TO 841218
841218 TO 841218
841218 TO 841218

840821 TO 840S21
840821 TO 840821
840821 TO 840821
840821 TO 840821

840905 TO 840905
840905 TO 840905
840905 TO 840905
840905 TO 840905

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

«-4. 78E+00
»-3i02E+00
«-6. 58E+00
» 5.61K+00

» 3. 13E+00
«2.81E-01

6, 20E-01
» 3.43E+00

»-4. 07E-01
» 1.96K+00
«-2 15E+00
» 1.07E+01

»-1. 37K+00
»-4. 01E-01
»-4. 25E+00
» 3.73E+00

«-1 70E+01
7. 11E+00

»-2 13E+00
»-3. SSE+01

4~ 18K+00
4 26K+00
4. 91E+00
1.99E+01

5, 38E+00
3.2SE+00
3s 20E+00
1 ~ 1 1E+01

5. 13E+00
2 88E+00
3a 41E+QQ
1 10E+01

8 32E+00
2+78K+00
3. 41E+00
i. 27E+01

9~ 01E+00
4 QSE+00
4.35K+00
2. 01E+0 1

4 19K+00(2S)
4 27E+00<2S)
4 93K+00(28)
1 ~ 99K+01 (2S )

5 38E+00(2S)
3.25E+00(28)
3. 20K+00(2S)
1. 1 1K+01 (2S )

5 13K+00(2S>
2.88K+00(2S)
3 41K+00(2S)
1 10K+0 1 (25 )

8.32K+00(2S>
2.78K+00<2S)
3.42E+00<2S)
1.27K~0)<2S)

9. 07E+GQ<2S)
4.08E+GG<2S)
4.3SE+00(2S)
2.02K&0(<2S)

840918 TO 840918
840918 TO 840918
840918 TO 840918
840918 TO 840918

LA-140
CS-137
CS-134
BA-140

841023 TO 841023 LA-140
841023 TO 841023 CS-137
841023 TO 841023 CS-134
841023 TO 841023 BA-140

» 6.77E-01
4 40K+00

» 7.21E-01
7.68E+00

»-2. 14K+00
» 1. 52E-01
»-1.35K+00
» 4.65K+00

3o 49E+00
3. 58E+QQ
4.84E+00
1 o 80K+0 1

2, 68K+00
3+03K+00
3, 20E+00
1. 3SE+01

3. 49K+00(2S)
3. 59F+00(2S)
4.84E+00(2S)
1. SOE+01 (25)

2.68E+00(2S>
3.03E~GO<2S)
3. 21K~00 < 2S)
1. 35K+01(2S>

«Denotes a result less than the overall error
(nS) sperifies the level of error> 1 sigma or 2 sigma



Table J
(Page 3 of 4)

WASHINGTON PUBLIC POWER SUPPLY SYSTEN
WNP-2 RADIOANALYTIGAL SUNNARY REPORT

PREPARED BY UNITED STATES TESTING CONPANY INC. RICMLANDi WA

LOCATION
COLLECTION

PERIOD

CANNA SPECTRONETRY OF RAN NILK
Results in pCi/1

RESULT
COUNTING OVERALL

ERROR ERROR

N60

84f114 TO 841114
841114 TO 841114
841114 TO 841114
841114 TO 841114

841218 TO 841218
841218 TO 841218
841218 TO 841218
841218 TO 841218

Bh(HOS TO 840905
840905 TO 840905
840905 TO 840905
84(HOS TO 840905

840918 TO 840918
840918 TO 840918
840918 TO 840918
840918 TO 840918

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

»-1. 18E+00
»-1. 40E+00

3 11E+00
»-4. 38E-Of

» 7. 59E-01
4. 82K+00

» 1.44K+00
»-8 86E+00

» 4.65E+00
»-1 59E+00
» 4.63E-Of
»-2. 27E+01

»-2 68E+00
5 09E+00

«-6 17E-01
.» 2,34K+00

5. S5E+00
2. 99E+00
2. 94K+00'

~ 27E+01

5. 23K+00
2.70E+00
2 90E+00
1 ~ 31E+01

7.62E+00
3. 81E+00
4.31K+00
1 75E+01

5. 52K+00
4.86K+00
5. 51E+00
2. 43E+01

S. 55E+00(2S)
3. OOE+00(2S)
2 94E+00(2S)
1. 27E+01 (2S)

5.23K+00(2S)
2. 72E+00(2S)
2.90E+00<28)
1. 31E+01 (2S)

7.62E+00(2S)
3.81E+00(2S)
4. 31E+00<2S)
1 ~ 75E+01 (2S)

5. 52E+00 (2S)
4.87E+00(2S)
5. 51E+00(2S)
2. 43E+01 (2S)

841023 TO 841023
841023 TO 841023
841023 TO 841023
841023 TO 841023

LA-140
CS-137
CS-134
BA-140

» 6.61E-01
1 ~ 85K+00

»-3. 45E+00
» 6.68E+00

4.29K+00 4.29E+00(2S)
4. 14E+00 4. 14E+00(2S)
4 42K+00 4.43E+00(2S)
1 71E+01 1. 71K+01 (2S)

841114 TO 841114
841114 TO 841114
841114 TO 841114
841114 TO 841114

840821 TO 840821
840821 TO 840821
840821 TO 840821
840821 TQ 840821

840918 TO 840918
840918 TO 840918
840918 TO 840918
840918 TO 840918

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

» 4. 36E+00
3 95E+00
5.47E+00
4. 91E+00

«-4. BOE+00
»-1. 86E+00

5,32E+00
»-6. 99E+00

«-2. S6E+00
1 33K+00
7.04E+00
8.82E+00

7. 23E+00
4. 63E+00
4.64E+00
1. 83E+01

8. 09E+00
3. OSE+00
2. 63E+00
i. 37E+01

4. S2E+00
4. S1E+00
3. 78E+00
1. 77E+01

7.24E+00(2S)
4. 64K+00(2S)
4.65E+00(2S)
1. 83K+01 < 2S)

8. 10K+00(2S)
3.06E+00(2S)
2 65K+00(2S)
1. 37K+01 < 2S)

4.53K+00(2S)
4. 51E+00(2S)
3.80K+00(2S)
i. 78E+0 1 < 2S )

841023 TO 841023 LA-140 «8. 40E-01 2. S7E+00 2. 57E+00(2S)

« Denotes a result less than the overall error
(nS) specifies the level of error. 1 sigma or 2 sigma



Table J
(Page 4 of 4)

WASHINGTON PUBLIC POWER SUPPLY SYSTEN
WNP-2 RADIOANALYTICAL SUMMARY REPORT

PREPARED BY UNITED STATES TESTINO COMPANY INC RICHLAND'A

LOCATION
COLLECTION

PER IOD

CANNA SPECTRO)(ETRY OF RAW NIL)<
Results in pCi/I

RESULT
COUNTING OVERALL

ERROR ERROR

841023 TO 841023
841023 TO 841023
841023 TO 841023

841114 TO 841114
841114 TO 841114
841 f14 TO 841114
841114 TO 841114

CS-137
CS-134
BA-140

LA-140
CS-137
CS-134
BA-140

e 3. 16K+00
«-4 72K+00
«-7. 21K+00

8. 04K+00
1 ~ 79K+00

«-2.88K+00
e 1.00K+01

3, 2BE+00 3. 29E+00(2S]
3. 65E+00 3. 66E+00 (2S )
1 ~ 33E+01 1 ~ 33E+Oi (2S)

So 46E+00 S. 48E+00(2S)
3o 17K+00 3. 17E+00(28)
3. 57K+00 3. 57E+00 < 28)
i. 19E+01 1 ~ 19K+Of (28]

841218 TO 841218 LA-140
841218 TO 841218 CS-137
84f218 TO 841218 CS-134
841218 TO 841218 BA-140

e 2.45K+00
e 2.66K+00
e 5.9SE-01
«-8. 52K+00

4,25E+00
2. 84E+00
3. 64E+00
1 ~ 36E+Oi

AVERAGE RESULT ( W ITHOUT CONTROL) ~ 7e 25E 0 1 (LOW ~ 3 85K+0 1 r HIGH
11 POSITIVE RESULTS FOUND IN 92 SAt(PLEB

4 25E+00(28)
2~85K+00<28)
3. 64K+00<28]
1.37E+Oi(28)

2. BOE+01 )

AVERAGE RESULT FOR CONTROL
3 POSITIVE RESULTS FOUND IN

6 25E-01 (LOW ~ -S. 52E+00i HIGH
20 SAMPLES

i. OOE+0 1 )

NUCLIDE

LA-140
LA-140 (CONTROL)

AVERACE

- i. 55E+00
7.94E-01

SUNDRY OF RADIONUCLIDES ——

LOW HIGH ¹ SAMPLES

-1~ 70K+01 9o 51E+00 23
-4i BOE+00 8 04K+00 5

¹ POSITIVE

CS 137
CS-137 (CONTROL)

CS-134
CS-134 (CONTROL)

BA-140
BA-140 "(CONTROL)

3 26E-01
1. 42E+00

-7 40E+00
-1. 86K+00

-1 ~ 27E+00
7~ BOE-01

-3. 85E+01
-8 52E+00

-4. OOE-01 -6, 5SE+00
1 ~ 07E+00 . -4. 72E+00

7o 1 1K+00
3 16E+00

So 47E+00
7. 04E+00

2 BOE+Oi
1 ~ 00K+0 1

23
5

» Denotes a result less than the overall error
(nS) specifies the level of errors 1 sigma or 2 sigma



Table K

(Page 1)
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RADIOANALYTICAL SUMMARY REPORT
PREPARED BY UNITED STATES TESTING COMPANY INC. RICHLAND'A

GAMMA SPECTROMETRY OF ROOT
Results: in pCilkg

COLLECTION COUNTING OVERALL
LOCATION PERIOD RESULT ERROR ERROR

837 840918 TO 840918 CS-137 e 2.51E+00 1.84E+01 1.84E+01(2S)
840918 TO 840918 CS-134 «-2. 48E+01 2. 30E+01 2. 30E+01 <2S)
840918 TO 840918 I-131 «-2. 78E+00 2. 58E+01 2. 58E+01 (2S )

%37B 840821 TO 840821 CS-137 «-I 15E+00 1. 12E+01 1. 12E+01 (2S)
840821 TO 840821 CS-134 s-6 39E+00 1. 11E+01 1. 11E+01 (2S)
840821 TO 840821 I-131 e-2. 74E+00 1, 18E+01 1. 18E+01(2S)

840821 TO 840821 CS-137 1 ~ 49E+0 1 9. 73E+00 9 77E+00(2S)
840821 TO 84082f CS-134 e 9.32E+00 1 ~ 03E+01 1. 03E+Ol (2S)
840821 TO 840821 I-131 e 6.32E+00 1 01E+01 1. 01E+01(2S)

840918 TO 840918 CS-137
840918 TO 840918 CS-134
840918 TO 840918 I-131

%-5. 47E+00
«-f. 11E+01

1.88E+01

2. 64E+01
2,?3E+01
2. 71E+01

2. 64E+01 (2S )
2. 73E+01 (2S)
2 71E+01(2S)

AVERAGE RESULT (WITHOUT CONTROL) ~ -5.89E+00 (LOW ~ -2.48E+Ofs HIGH ~ 2. 51E+00)
0 POSITIVE RESULTS FOUND IN 6 SAMPI ES

AVERAGE RESULT FOR CONTROL
1 POSITIVE RESULTS FOUND IN

5.46E+00 (LOW ~ -l. I IE+Ofi HIGH = 1.88E+01)
6 SAMPLES

—- SUMMARY OF RADIONUCLIDES

NUCLIDE

CS-137
CS-137

CS-134
CS-134

I-131
I-131

AVERAGE

6 80E-01
(CONTROI ) 4. 71E+00

-1. 56E+01
<CONTROL) -8 90E-01

-2 76E+00
<CONTROL) 1 ~ 26E+01

LOW

-l. 15E+00
-5. 47E+00

-2. 48E+01-f~ 11E+01

-2.78E+00
6o 32E+00

HIGH

2.51E+00
1 ~ 49E+01

-6. 39E+00
9.32E+00

-2. 74E+00
1 ~ 88E+01

SAMPLES e POSITIVE

e Denotes a result less than the overall error
(nS) specifies the level of errors 1 sigma or 2 sigma
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Table L
(Page 1)

WASHINGTON PUBLIC POWER SUPPLY SYSTEM
WNP-2 RADIOANALYTICAL SUMMARY REPORT

PREPARED BY UNITED STATES TESTING COMPANY INC. RICHLAND'A

GAMMA SPECTROMETRY OF FRUIT
Results in pCi/kg

COLLECTION COUNT INC OVERALL
LOCATION PERIOD RESULT ERROR ERROR

¹37 " 840918 TO 840918 CS-137
840918 TO 840918 CS-134
840918 TO 840918 I-131

«-2. 21E+00
«-1. 37E+00
«-8.39E-01

5 40E+00 S.40E+00(2S)
5. 56E+00 5. 56E+00(2S)
6 16E+00 6 16E+00(28)

¹37B 840821 TO 840821 CS-137 1'3E+01 1 49E+01 1 ~ 49E+01(2S)
840821 TO 840821 CS-134 » 1.12E+01 1 o 36E+01 1. 36E+01 (2S)
840821 TO 840821 I-131 «9mSOE+00 1 ~ 94E+01 1 ~ 94E+01 ( 2S )

840821 TO 840821 CS-137
840821 TO 840821 CS-134
840821 TO 840821 I-131

1 ~ 38E+01«7 82E+00
«-1. 13E+01

1 ~ 32E+01
1. 37E+01
2. OOE+01

1 32E+01(2S)
1 37E+01(2S)
2. OOE+01 (2S)

4 91E+00
6.09E+00
6.24E+00

4 91E+00(2S)
6. 09E+00(2S)
6. 24E+00(2S)

1. 13E+01)

840918 TO 840918 CS-137 «-1. 27E+00
840918 TO 840918 CS-134 . «1 ~ 51E+00
840918 TO 840918 I-131 1 ~ 71E+00

AVERAGE RESULT (WITHOUT CONTROL) ~ 4.6SE+00 (LOW ~ -2. 21E+00i HIGH <
0 POSITIVE RESULTS FOUND IN 6 SAMPLES

AVERAGE RESULT FOR CONTROL
1 POSITIVE RESULTS FOUND IN

2 05E+00 (LOW ~ 1 13E+Oii HIGH ~ 1 ~ 38E+01 )
6 SAMPLES

SUMMARY OF RADIONUCLIDES

NUCLIDE

CS-137
CS-137 (CONTROL)

AVERACE

4. 55E+00
be 26E+00

LOW

-2e 21E+00
-1 ~ 27E+00

HICH

1. 13E+01
1 38E+01

¹ SAMPLES ¹ POSITIVE

CS-134
CS-134 ( CONTROL )

I-131
I-131 (CONTROL)

4. 91E+00
4. 66E+00

4s 48E+00
-4. SOE+00

-8. 39EM1
13E+01

9. SOE+00
1 71E+00

-1. 37E+OO „1. 12E+01
1 ~ 51E+00 7. 82E+00

» Denotes a result less than the overall error
(nS) specifies the level of errori 1 sigma or 2 sigma

W
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Tab1e H

(Page 1)
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 RADIOANALYTICAL SUMMARY REPORT
PREPARED BY UNITED STATES TESTINQ COMPANY INC. RICHLAND, WA

GAMMA SPECTROMETRY OF VEQ STOCK
Results in pCi/kg

COLLECTION COUNT INC OVERALL
3CAT'ION PER IOD RESULT ERROR ERROR

N37 840924 TO 840924 CS-137 » 7 78E+00 3e 10K+01 3e 10K+01 (28)
840924 TO 840924 CS-134 1. 98E+01 2e 51E+01 2. SiE+Oi (28>
840924 TO 840924 I-131 5. 90K+01 ho 48K+01 4. 49K+01 (2S)

<)378 840821 TO 840821 CS-137 » 2.60K+00 1. 34K+01 1. 34E+01 (2S)
840821 TO 840821 CS-134 »-2. 23E+01 1 92K+01. 1. 92E+01 (2S)
840821 TO 840821 I-131 » 1.23K+00 1. 65E+01 I. 65K+01 (2S)

840821 TO 840821 CS-137 » 9i 07E+00 1 ~ 03K+01 1 03E+01(2S)
840821 TO 840821 CS-134 » 2.17K+00 1 06K+01 1 06E+01 <2S)
840821 TO 840821 I-131 »-9.89E+00 1 ~ 23E+01 1. 23K+01 (2S)

840918 TO 840918 CS-137
840918 TO 840918 CS-134
840918 TO 840918 I-131

»-3, 09K+00
»-2, 26E+01
»-2.48K+01

1 43K+01
1 ~ 82K+01
2 38K+01

1 '3E+01(2S)
1 ~ 82K+01 (28 )
2 38K+01(2S)

>VERACE RESULT <WITHOUT CONTROL] ~ 1 ~ 14E+01 (LOW ~ -2. 23K+01 i HIGH ~ S. 90E+01)
1 POSITIVE RESULTS FOUND IN 6 SAMPLES

iVKRACE RESULT FOR CONTROL
0 POSITIVE RESULTS FOUND IN

~ -So 19E+00 (LOW = -2. 48E+01i HIGH ~ 9. 07K+00)
6 SAMPLES

—— SUMMARY OF RADIONUCLIDES ——

NUCLIDE

CS-137
CS-137 (CONTROL)

CS-134
CS-134 (CONTROL >

I-131
I-131 <CONTROL)

AVERACE

S 19E+00
2.99E+00

-i. 25E+00
-1 ~ 02E+01

3. 01E+01
-1 ~ 73K+01

LOW

2. 60E+00
-3, 09K+00

-2. 23E+01
-2. 26E+01

1 ~ 23E+00
-2, 48E+01

HICH

7. 78K+00
9. 07E+00

l. 98K+01
2. 17E+00

5. 90E+01
-9. 89E+00

SAMPLES » POSITIVE

» Denotes a result less than the overall error
<nS) specifies the level of errors 1 sigma or 2 sigma
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WNP-2 EFFLUENTS AND DOSE ASSESSMENTS SUMMARY

C. 1 INTRODUCTION
4

The Off-Site Dose Calculation Manual (ODCM) details the site specific
information and methodologies (computer models) used to predict concen-
trations of radioactive materials in the environemnt and subsequent
radiation doses based on effluent releases to the environment. The
following is a summary of these assessed doses.

C. 2 LIQUID EFFLUENTS

C.2.1 Li uid Source Terms

The radwaste liquid effluents from WNP-2 were released in a batch
mode only. No continuous release of liquid effluent occurred during
the report period. An annual LADTAP computer run was performed to
calculate'he dose using the assumptions listed in the ODCM. Table
C-1 lists the liquid source terms used in the LADTAP computer run.

All liquid discharges from the radwaste building are recirculated in
a vented hold up tank at atmospheric pressure prior to sampling and
discharge. Thus, no dissolved or entrained noble gases were present
in the liquid discharges.

C.2.2 Doses to Man: Li uid Pathways

Doses for the Maximum Individual, Avera e Individual, and the
50-Mile Po ulation ose estimates are iste in a es C-.2, C-3 and
- , respective y. e preoperational projected doses are also

listed in these tables, and were calculated using design base source
terms obtained from GALE-Liquid computer code.

The maximum exposed individual is assumed to be an adult whose
exposure pathways include potable water and fish consumption. The
choice of the maximum exposed individual is based on the highest
fish and water consumption rates shown by that age group and the
fact that most of the dose obtained from the WNP-2 liquid effluent
comes from these two pathways.

Technical Specification limits and the balance to year-end are also
listed in Table C-3, verifying compliance with Techincal
Specifications.

C.3. GASEOUS EFFLUENT

C. 3.1 Ga'seous Source Terms

The gaseous radwaste effluents from WNP-2 were released in a
continuous mode from three (3) release points:



C.3.2

C. 3. 2.1

a. Main Plant Vent - mixed mode release

b. Turbine Building - ground level release

c. Radwaste Building - ground level release.

There were no batch or abnormal releases of gaseous effluents during
1984. Monitoring and sampling of gaseous effluents were performed
according to plant procedures. Setpoints for the environmental
radiation monitors were set,as described in the ODCM. The annual
GASPAR computer run was used to calculate the doses using the
gaseous source terms listed in Table C-5.

Dose to Man: Airborne Pathway

Site Boundary and Nearest Resident
0

WNP-2 gaseous effluents were released on a continuous basis. An
annual GASPAR computer run was performed separately for each release
point, calculating the doses at the 1.2 mile site boundary and at
Taylor Flats*. Annual average atmospheric dispersion factors (X/())
and deposition rates (D/g) were obtained from XO()DOg computer code.
Two sets of X/g and D/g values were used: one set for the mixed
mode release and the other for the ground level releases. Table C-5lists the source terms used in the calculations.

C.3.2.2

The calculations of the radiation levels at the 1.2 mile Site
boundary were used to verify compliance with Technical Specification
limits in 10 CFR-20 and for air dose limits as listed in 10 CFR 50.
The sector showing the highest X/g value was used in the calcula-
tions, with the child age group being the maximum individual. Since
no food is grown at the s'ite boundary, only the plume submersion,
ground deposition and inhalation pathways were considered.

Tables C-6 and C-7 list the respective dose estimates at the Site
boundary and Taylor Flats. Table C-8 lists the 50-mile population
dose estimates along with the preoperational population dose
projections.

Exposure to the Public'Within the 1.2 Mile Exclusion Area

There are five (5) special locations within the 1.2 mile exclusion
area for which the access is not completely controlled by the Supply
System. These areas are:

a ~

b.
c ~

d.
e.

Wye burial site - normally controlled by DOE
The DOE railroad through the area
The BPA Ashe Substation
The WNP-2 Visitor Center
WNP-1/4 parking lot and construction site

*The'earest residential location with assumed garden and milk production.



The WNP-'2 Visitor Center was assumed to be the location with the
highest potential for exposure to a member of the public due to its
close proximity to the plant. Although the workers at the BPA Ashe
Substation have a higher assumed occupancy (2000 hours/year versus 8
hours/year for the Visito'r Center), they are not considered members
of the public as defined in the Technial Specifications because they
are "occupationally associated with the plant".

The ODCM assumes an eight (8) hour/year occupancy by a non-Supply
System individual at the Visitor Center. In calculating the doses
from the gaseous effluents, the GASPAR computer program used X/g and
D/() values at a distance of 0.5 miles from the plant in the analysis.

,This resulted in a calculated whole body dose commitment from the
noble gases of 7.2E-03 and 1.0E-02 mrem to the skin.

The whole body dose commitment from iodines and particulates at the
Visitor Center was 4.0E+0 mrem whole body and 5.9E-03 mrem to the
chil d thyroid. 1
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Table C-1

WNP-2 LIQUID EFFLUENTS - SOURCE TERMS

Nuclides Released Unit Annual

Strontium-89

Strontium-90

Cesium-134

Cesium-137

Iodine-131

Sodium-24

Cobalt-58

Cobalt-60

Iron-59

Zinc-65

Man anese-54

Chromium-51

Co er-64

Niobium-95

Mol bdenum-99

Technetium-99m

„ Barium-lanthanum-140

Cerium-141

Cerium-144

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci

Ci'i

4.2 E-04

1.8 E-03

5.1 E-04
1

4.3 E-04

4.1 E-04

8.9 E-05

1.3 E-03

4.4 E-04

8.5 E-'04

1.1 E-03

1.7 E-03

1.5 E-'02

1.2 E-02

9.5 E-04

" 3.8 E-04

5.0 E-05

1.4 E-03

1.5 E-03

3.9 E-03

Tritium

Iron-55

Ci

Ci

Total for Period (Above)l Ci

8.6 E-01

6.5 E-04

9.1 E-01



Table C-2

SUMMARY OF DOSES FROM WNP-2 1984 LIQUID EFFLUENTS
ax>mum n >v> ua

Note:

Location:

Age Group:

Numbers in parentheses represent technical specification limits.
All doses are for the maximum individual.

1. Richland
Exposure 'pathway - fishing, drinking, shoreline and food
ingestion.

Adult (maximum individual residing in Richland and fishing at the
WNP-2 slough area).

Pathway

Drinking
Shoreline
Fi shing
Boatipg
Swimming
Leafy Vegetables
Vegetables
Cow Milk
Meat

Total:

Tech. Spec.
Limits:
(mrem/yr)

Annual 1984
Whole Body
(mrem/yr)

1.6E-05
1.6E-06
1.5E-02
1.1E-08
9.3E-09
1.2E-05
6.2E-05
3.1E-04
8.7E-07

1. 5E-02

(3. OE+0)

Design
Base(2)
Whole Body

'(mrem/r)

2.8E-05
1.7E-05
2.1E-02
8.5E-OB
6.9E-OB
9.8E-07
1.5E-05
8.7E-06
1.66-06

2.1E-02

Annual 1984
Maximum
Organ.
(mrem/yr)

5. 4E-05
1.8E-06
3.0E-02
1.1E-08
9.3E-09
4.5E-05
2.2E-05
7.1E-04
2.1E-06

3.1E-02

Design Base(2)
Maximum
Organ.
(mrem/yr )

3.4E-05
2.0E-05
3.8E-02
8.5E-08
6.9E-09
1.1E-06
1.8E-05
1.2E-05
3.7E-06

3.8E-02

(1. OE+Ol )

Balance to
Year-end(3):
(mrem)
'. 99E+0 'alance to 9.97E+0

Year-end:
(mrem)

(1)The Maximum Individual is assumed to consume food grown in the Riverview
area in Pasco, Washington.

)Based on Design Base Source terms (i.e.-GALE Liquid Computer Code).
E

)Per Annual 1984



Table C-3

SUMMARY OF DOSES FROM WNP-2 1984 LI(}UID EFFLUENTS
verage n ~v> ua

Note: Numbers in parentheses represent technical specification limits.
All doses are for the maximum individual.

Location: Richland
Exposure pathway — fishing, drinking, shoreline and food ingestion.

~A e Gruu : Adult (An individual residing in Richland).

~Pathwa

Annual 1984
Whole Body
~(nrem/ r)

Design
Base(2)
Whole Body
(mrem/yr)

Annual 1984 Design Base(2)
Maximum Maximum
Organ. Organ.
~(mrem/ r) (mrem/yr)

Drinking
Shoreline
Fishing
Boating
Swimming
Leafy Vegetables
Vegetables
Cow Milk
Meat

Total:

Tech. Spec.
Limits:
(mrem/yr)

9.4E-06
5.2E-08
5.8E-05
6.0E-10
1.0E-09
1.2E-05
6.2E-05
3.1E-04
8.7E-07

(3.0E+0)

1.7E-05
5.7E-07
1.0E-03
5.5E-09
9.4E-09
9.8E-07
1.5E-05
8.7E-06
l. 66-06

3. 3E-05
6.1E-08
7.9E-05
6.0E-10
1.0E-09
4.5E-05
2.2E-05
7.1E-04
2.1E-06

5.7E-05
6.7E-07
1.9E-03
5.5E-09
9.4E-09
1.1E-06
1.8E-05
1.2E-05
3.7E-06

(1.0E+01)

Balance go
Year-end~3):
(mrem)

2. 99E+.0 Balance to '9.99E+0
Year-end:
(mrem)

( )The Average Individual is assumed to consume food grown in the Riverview
area in Pasco, Washington.

( )Based on Design Base Source terms (i.e.-GALE Liquid Computer Code).

(3)Per Annual 1984



Table C-4

50-MILE POPULATION DOSES FROM MNP-2 1984 LI(}UID EFFLUENTS(1)

ANNUAL 1984 DESIGN BASE

IWhole Body Max. Body )Whole Body Max. Bodyl
Pathw (mrem) (mrem) (mrem) (mrem)

Drinking Mater
Shoreline
Fishing
Swimming
Boating
Vegetables
Leafy vegetables
Milk
Meat

Total

6.1E-04 2.2E-03
1.7E-05 2.0E-05
3.3E-05 7.1E-05
3.3E-07 3.3E-07
8.3E-08 8.3E-08
2.2E-03 8.0E-03
2.0E-03 7.5E-03
2.8E-05 6.6E-05
1.4E-06 4.95-05

4.9E-03 1.8E-02

8.3E-04
1.9E-04
5.4E-04
3.1E-06
7.7E-07
4.3E-04
2.7E-05
2.7E-04
5.7E-05

2.4E-03

3.4E-03
2.2E-04
1.0E-03
3.1E-06
7.7E-07
6.2E-04
4.0E-05
4.7E-Q4
9.6E-05

5.9E-03

(1) All age groups combined.

(2) Based on design base source terms (i.e., GALE Liquid Computer Code).



Table C-5
l

WNP-2 GASEOUS EFFLUENTS 1984
SOURCE TERMS

I

I Nuclides Released

1. Fission gases

eactor ur >ne a was e I

I Unit I Building I Building I Building I

Krypton-85m

Kry ton-87

Kry ton-88

Xenon-133

Ci

Ci

Ci

Ci

8.9 E-01

5.9 E+0

1.9 E+02

5.7 E+0

1.4 E-03 0

3.6 E+0 8.8 E-01

3.9 E+0 2.7 E+0

7.9 E+0 4.5 E+02

Xenon-135 Ci 2.2 E+01 2.0 E+0 2.2 E+0

Xenon-135m

Xenon-138

Xenon-131m

Ci

Ci

Ci

1.7 E+0

4.7 E+01

4.2 E-02

2.7 E-01

5.1. E+01 1.1 E+01

Xenon-133m

Ar on-41

Ci

Ci

9.7 E+0

3.4 E+0

9.5 E+0

0 r

2.6 E+0

Total for eriod Ci 2.9 E+02 7.8 E+01 4.7 E+02

2. Iodines

Iodine-131

Iodine-133

Ci

Ci 4.2 E-02 1.1 E-02 2.4 E-02

7. 2 E-04 1. 5 E-03 2. 5 E-03

Total for period I Ci 4.3 E-02 1.3 E-02 2.7 E-02



3. Particulates

Table C-5 (Continued)

Strontium-89

Strontium-90

Cesium-134

Ci

Ci

5.2 E-05 2.1 E-04 3.7 E-05

7.1 E-05 2.3 E-04 5.0 E-05

1.0 f-03 1.8 E-04 7.0 E-04

Cesium-137 Ci 1.1 E-03 1.7 E-03 7.6 E-04

Barium-lanthanum-140

Molybdenum-99

Cerium-141

Cerium-144

Cobalt-58

Cobalt-60

Chromium-51

Ci

Ci

Ci

Ci

Ci

Ci

Ci

3.0 E-02 5.2 E-02

6.7 E-03 3.4 E-01

2.9 E-02

1.4 E-01

2.4 E-03 3.3 E-02 1.8 E-03

6.2 E-03 1.6 E-02 9.7 E-04

1.1 E-03 1.9 E-03 6.9 E-04

4.2 E-03 1.9 E-02 2.7 E-03

2.3 E-02 1.8 f-03 2.1 E-02

Zinc-65 Ci 1.3 E-02 1.4 E-02 1.5 E-03

Zirconium-95

Iron-59

Manganese-54

Ci

Ci

Ci

1.1 E-03 1. 9 E-03 9. 2 E-04

2.6 E-03 4.7 E-03 1.3 f-03

2.3 E-03 3.3 E-02 1.3 E-03

Total for eriod Ci 9.6 E-02 5.2 E-01 2.0 E-01

I 4. Tritium I Ci I 1.6 E-02 I 4.2 E-02 I 3.2 E-02 I

I

I Total building release I Ci I 2.9 E+02 I 7.9 E+01 I 4.7 E+02



Table C-6

SUMMARY OF DOSES FROM WNP-2 1984 GASEOUS EFFLUENTS
AT THE SITE BOUNDARY

Note: Numbers in parentheses represent Technical Specification limits.
Location: 1.2 miles (Site boundary)

A~e Groo : Child

Beta air dose: 6.2E-Ol mrad/yr (20 mrad/yr)

Gamma air dose: 2.7E+0 mrad/yr (10 mrad/yr)

Dose from Noble Gases*

Whole Body
(mrem/yr)

1.8 E+0 (5.0E+02)

Skin
(mrem/yr)

2.6 E+0 (3.0E+03)

Dose from Iodi nes and Particulates~

Whole Body
~(mrem/ rl

Skin
(mrem/yr)

6.4 E-Ol (1.5E+03) 3.6 E+0 (1.5E+03)

Cumulative Dose from Noble Gases: Balance to year-end
(mrem)

Whole Bodr: 1.BEe0 mrem ~Whole Bod Skin

Skin:

Cumulative Dose from Radioiodines
an art~cu ates:

2. 6E+0 mrem 4. 98E+02 2. 99E+03

Balance to year-end
(mrem)

Whole Body: 6.4E-01 mrem Whole Body Skin

Skin: 3. 6E+0 mrem

Cumulative Beta Air Dose: 6.2E-01 mrad/yr

Cumulative Gamma Air Dose: 2.7E+0 mrad/yr

1.49E+03 1.49E+03

Balance to year-end
(mrem)

1.9E+01

Balance to year-end
(mrem)

7. 3E+0



Table C-7

SUMMARY OF DOSES FROM WNP-2 1984 GASEOUS EFFLUENTS

Note: Numbers in parentheses represent technical specification limits.
Location: 4.2 miles SE Taylor Flats

Age Group: 'nfant
Total Total
Whole Body Max. Organ
Dose (mrem/yr)* Dose (mrem/yr)*

2.1E-02 (1.5E+01) 2.5E-02 (1.5E+01)

Cumulative Whole Bod Dose: 2.1E-02 mrem/yr

Cumulative Max. Organ Dose: 2.5E-02 mrem/yr

*Ground, goat milk and inhalation exposure pathways.



Table C-8

50-Mile Population Doses-1984 Annual Report
Gaseous Effluent

Exposure
Pathway

Whole Body
(man-Rem)

Max. Organ o e o y ax. rgan
(man-Rem)(man-Rem) II (man-Rem)

Plume

Ground

Inhalation

Vegetables

Cow Milk

Meat

TOTAL

5.9E-01

4.4E-01

1.2E-02

9.5E-03

2.6E-03

9.3E-04

1.1E+0

9.1E-01

5.3E-01

8. 5E-01

3.1E-02

1. 5E-02

4. 1E-03

2. 3E+0

I I 2.4E-01
II
I I 4.3E-02
II
II 1.1E-02
II
I I 1.9E-02
II
I I 9.2E-03
II
I I 1. 9E-03
II
I I 3.2E-01
II
II

6. 9E-01

5. 1E-02

1. 3E+0

2. 7E+0

1.
BE+0'.

9E-02

6. 6E+0
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