
RADIOLOGICAL ENVIRONMENTAL SURVEY

Janua « December 1985

The environment surrounding the Ginna Nuclear Plant is routinely
monitored to determine the influence of plant operation on the
levels of man-made radioactivity. Samples are collected. on-site
where concentrations would be expected to be highest if a release
from the plant should occur and compared to samples which have
been collected simultaneously at points where the concentration
of the plant effluents is calculated to be less than 14 of those
at the closer locations. The reference samples provide a running
background which makes it possible to distinguish between signifi-
cant radioactivity introduced to the environment from the operation
of the plant and that introduced by nuclear detonations or other
sources'uring

the year of 1985, 1501 samples were obtained and analyzed.
434 of these samples were analyzed by a gamma scan. In addi.tion,
17 EPA Interlaboratory Comparison Studies samples were analyzed and
reported. The samples included air, water, fallout, fi.sh,
vegetation, milk and direct radiation. There was no significant
difference between on-site and off-site samples and no positive
results were found that were due to plant operations. The
concentrations of radioactive material in the environment resulting
from plant releases were calculated from the measured release
rates and dilution factors. These calculated concentrations
could not have been detected because of the magnitude and fluctua-
tions of the background or because they were below the sensitivity
of our analytic procedures. The calculated concentrations would
give a dose commitment well'elow the design objectives specified
in Appendix I, 10 CPR 50.

ANALYTICALRESULTS

The values listed on the following tables include the uncertainties
stated as 2 standard deviations (964 confidence level).
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Ke Definitions
Curie (Ci): The quantity of any radionuclide in which the

number of disintegrations per second is 37billion.
Picocurie (pCi): One millionth of a millionth of a curie or 0.037

disintegrations per second.

Cubic Meter (M ):Approximately 35.3 cubic feet.
Approximately 1.06 quarts.

Lower Limit of Detectio

The Nuclear Regulatory Commission has requested that reportedvalues be compared to the Lower Limit of Detection (LLD) for eachpiece of equipment. Table XII is a listing of the LLD values for
gamma isotopes using our Ge(Li) multichannel pulse height detectorsystem. These values are before the correction for decay. Anexplanation of the calculation of the LLD is included followingTable XII. Gross detection limits are as follows:
Beta:

Air
Water

Milk
Fallout

0.003 pCi/M Gross beta for 400M3 sample.

1.2 pCi/L Gross beta for 1 liter sample.

0.24 pCi/L Iodine 131 for 4 liter sample.

1 ' pCi/m /day for 0 '92 M collection area.
Gamma:

Air

Radiation

0.03 pCi/m Iodine 131 on charcoal cartridge for 400M
sample.

10 millirem/month for one month exposure (film) . 5millirem/ quarter for one quarter exposure (TLD).

AIR PARTICULATES

Radioactive particles in air are collected by drawing approximately
one cfm through a two inch diameter particulate filter. The volumeof air sampled is measured by a dry gas meter and corrected for the
pressure drop across the filter. The filters are changed weekly
and allowed to decay for three days prior to counting to eliminate
most of the natural radioactivity such as the short half-life
daughter products of radon and thoron. The decay period is usedto give a more sensitive measurement of long-lived man-made
radioactivity.



There is a ring of -7 sampling stations on the plant site located
from 150 to 300 meters from the reactor at. the point of

the'aximumannual average ground level concentration. In addition,
there is a ring of 5 sampling stations located approximately 7 to
10 miles from the site that. serve as background stations.
Based on weekly comparisons, there was no statistical difference
between the on-site and the background radioactive particulate
concentrations. The average concentrations for the on-site and
background samples were 0.022 and 0.021 pCi/M for the period of
January to December, 1985. Maximum weekly concentrations for
each station were less than 0.057 pCi/m

The average concentration, of particulate at the site boundary due
to plant releases of iodine and particulate would be 4.21 E-6
pCi/M3 or 5.0 E-44 of the average release concentration of 0.842
pCi/m . The survey can not detect such concentrations against
the magnitude of the background.

Table IA is a list of values for the on-site samplers during
January through June, Table IIA is a list, for the on-site locations
during July through December. Table IB is a list of values for
the off-site samplers during January through June, Table IIB is alist for the off-site locations during July through December.

The particulate filters from each sampling location were saved and
a 13 week composite was made. A gamma isotopic analysis was done
for each sampling location and corrected for decay. The results
of this analysis are listed in Tables IIIAand B.

Iodine cartridges are placed at four locations. These cartridges
are changed and counted each week. A list of values for these
cartridges is given in Table IV.

A trend plot of the 1984 and 1985 Air Filter . data is included.
All counts were within normal variation seen during the past
several years.

WATER

Composite samples are collected weekly from Lake Ontario, upstream
(Russell Station) and downstream (Ontario Water Plant), and
analyzed for gross beta activity. There was no significant
difference between the upstream and downstream sample concen-
trations. The yearly averages were 3.38 and 3.06 pCi/liter for
the upstream and downstream samples respectively. Results are
listed in Table VA for January through June and Table VB for July
through December. A trend plot of the upstream and downstream
samples is included.



Weekly composite samples are taken from the plant circulating water
intake and discharge canal. The yearly averages were 2.63 and 2.91,pCi/liter for the intake and discharge canal respectively. These
are essentially the same as the upstream and downstream values of
3.38 and 3.06 pCi/liter as they fall within the error band and
range of the measurement.

For all batch releases, the average concentration in the discharge
canal from the identified activity was 0.67 pCi/liter. The
normal 2 sigma variation in the activity calculation of composite
samples is 0.99 pCi/liter or one and one-half the average con-
centration added by releases from the plant.
Samples of tap water, the nearest well, and the creek which crossesthe site were collected and analyzed monthly. The results show noindication of plant influence. These results are listed in Tables
VA and VB.

Gamma isotopic analysis was done on each monthly sample andbiweekly or monthly composites of weekly samples. These arelisted in Table VII and separated by source of sample.

After it was pointed out during an NRC audit in September that wedid not meet the LLD required by Technical Specifications foriodine in water, an analysis for iodine by separation and betacounting was begun. The four months of data are included as
Table VIB.

FALLOUT

Fallout is a term used to denote radioactive material settling fromthe atmosphere to the ground. At the sampling stations, thefallout settles as dust or is collected'ith rainfall by a funnel
~ and bottle. There are two on-site sampling stations and threeoff-site. Fallout generally increases in the spring months dueto transfer of fission products from the upper to the lower

atmosphere in conjunction with increased rainfall. There was nosignificant difference between on-site and off-site samples for
the period of January through December, 1985. Table VIII lists
the values'or fallout samples.

EXTERNAL PENETRATING RADIATION

External penetrating radiation is measured by film badges, which
are sealed in plastic with the desiccant. The films are located
at 12 air particulate sampling stations and one distant location
and are changed monthly. One TLD and film location (57) is
affected by the contaminated equipment storage location and
indicated ) 20 mr/month exposure. The film badge program was
discontinued at the end of the third quarter for the plant
personnel monitoring and also for the environmental program.



A thermoluminescent dosimeter (TLD) with a sensitivi.ty of 1
millirem is issued as part of the environmental

monitoring.'hirty-nine

TLD badges are currently placed in four rings around
the plant. These rings range from less than 1000 feet to 15
miles and have been dispersed so as to give indications in each
of the nine land based sectors around the plant potential
population exposures should an excessive release occur from the
plant. Badges are changed and read after approximately 3 months
exposure.

For the year of 1985, omitting location 7, on-site exposure
ranged between 13.5 and 22.0 mrem/quarter, with an average
exposure of 17.4 mrem/quarter and off-site 10.3 to 19.4 mrem/
quarter with an average exposure of 15.2 mrem/quarter. Table
IX gives TLD readings for each quarter. A trend plot of the
quarterly average dose rate by TLD location is included comparing
1984 and 1985.

M~XL

Mi.lk samples are collected monthly duri.ng November to May from
one of the three and biweekly during June to October from each of
the three dairy herds located three to five miles from the
plant. A control farm sample is taken for each monthly sample
and once during each biweekly period. The milk is analyzed for
Iodine-131 and also gamma scanned for major fi.ssion products.
The method i.nvolves chemical separation of iodine and gross beta
counting. Interference from other radioactive isotopes has made
the results suspect in that they are biased hi.gh. The counting
procedure is not specific for Iodine-131 and other isotopes may
add to the count rate. Attempts to determine the half-life of
the activity in the sample is difficult because of the low
counting rates involved.

During 1985( no samples indicated positive activity that exceeded
the- LLD for the analysis.

The annual dose to the thyroid of an infant which could result from
the measured plant release rate, was calculated by the method
described i:n the Offsite Dose Calculation Manual. The maximum
resultant annual thyroid dose for 1985 would be 0.029 mrem. The
annual average plant release rate would give a concentration of <
0.005 pCi/liter of Iodine-131 in milk, which is below the LLD for
this analysis.



LAKE ONTARXO FISH

Fish caught near the discharge canal outfall were filleted, and
counted for gamma emitting isotopes. A comparison to data for
fish caught 15 miles and more away from the plant shows no
indication of plant influence.

Xsotopic Gamma Concentrations (pCi/wet kilogram) are listed in
Table XI.

A sample of the sand was obtained from the lake bottom in the
discharge plume area. Results of the gamma scan are included in
Table XI.

OTHER SAMPLES

Additional samples representing vegetation and fruit were taken and
analyzed for gamma emitting isotopes. The. results for these
samples are listed in Table XXB.

EPA NTERLABORATORY COMPARISON STUDY

An indication of the laboratory's ability to analyze samples and
achieve results consistent with other laboratories is the aim of
the EPA Interlaboratory Comparison. Selected unknowns are
received and analyzed by our procedures and the results are sent
to the EPA Environmental Monitoring Systems Laboratory. A report
is returned from them indicating the concentrations with which
the samples were spiked and how we compared to other laboratories
analyzing the same samples. Table XIIX is a tabulation of the
samples analyzed during 1985.

DEVIATIONS TO THE SAMPLING PROGRAM

Deviations to the sampling program are permitted when samples are
not obtainable .due to hazardous conditions, seasonal availability
or to malfunctioning of automatic sampling equipment. Samples
that were not available due to malfunctioning of automatic
sampling or not available for a specific reason are noted on data
table pages.

The following deviation occurred in the fish progr'am. The Tech
Spec Table 3.16-1 gives the number of samples as - 4 control
and frequency as - twice during fishing season including at least
four species. During 1985, only three different species of fish
were collected during each half of the fishing season which were
applicable to the program or of sufficient size to qualify as
edible. An effort was made to have controls of the same species
as those caught in the Ginna discharge plume.



RESULTS NOT MEETING THE MAXIMUM LLD

The maximum LLD values as defined by Tech Specs are:

I

A~nal sls
Water~Col

Airborne
Particulate

or Gas~Cl m~J

Fish
(pCi/kg, Milk
~wet ~Col

Food
Particulate

(pCi/kg,
wet

gross beta 4a 1 x 10-2

3H

»Fe
58,60Co

65Zn

95Zr-Nb

131I

134 ~ 137Cs

140Ba-La

2000(1000a)

30

15

30

15b

15 (10a), 18

15b

7x102
1x 102

130

260

130

260

130 15

15b

60

60

a. LLD for drinking water

b. Total for parent and daughter

The following water
as specified in Tech

Sample:

Sept. Well

Sept. Russell Comp.

Sept. OWD Comp.

Sept. Circ. Zn Comp.

samples exceeded the maximum LLD for iodine
Specs and are reported here as recpxired.

Reason

Very small chemical yield of 10.54 gave an
LLD value of le97 pCi/l.
,Delay in receiving final composite sample
caused a large decay correction of 2.63
giving an LLD of 1.71 pCi/l.
Delay in doing analysis caused a large
decay correction of 2.06 giving an LLD of
1.24 pCi/1'.
Delay in doing analysis caused a large
decay correction of 3.16 giving an LLD of
1.62 pCi/1.



Nov. Russell Comp.

The technicians have been instructed in the need to do iodine
analyses as soon as possible after the completion of the sampling
period to alleviate the problems of high decay corrections in the
calculation of the LLD.

Sept. Circ. Out Comp. Delay in doing analysis caused a large
decay correction of 2.82 giving an LLD of
1.21 pCi/1.
Delay in receiving final composite sample
caused a large decay correction of 2.20
giving an LLD of 1.22 pCi/l.

Milk; Farm A Oct. Zodine sample contaminated during separation
with Cs-137 from EPA sample. Contamination
identified by gamma scan of iodine precipi-
tation. No Cs-137 identified in gamma scan
of raw milk. Farm resampled for iodine
analysis following day with an LLD achieved
of 0.33 pCi/l.

During the installation of some inline equipment using the same
sample line as the circ. out (discharge canal) automatic sampler
on Dec. 3, 198S, the sample line was rerouted to a drain instead
of back to the sampler. The situation existed for 13 days beforeit was recognized and corrected. A Ginna Station Event Report
was initiated.



ENVIROlBfENTALSAMPIZNG IDCATIONS

Distance and Direction

No.

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
OWD
Russell
Station
Farm A
Farm C

Distance
(meters)

360
260
280

19960
12980
24950

820
1020

690
640
910
670

2940
3500

20750
6040
6640
5530
7040
6540
1620

26860
8200
4950

883 .

Directions. Distance
(meters)

435 '.

140 5
230 7
255 9
187 ll

93 13
294 15
254 17
194 19
167 21
130 23

91 25
223 27
147 29
103 31
244 33.
207 35
176 37
138 39

97 Well
'B'05

Creek
Onsite Vegetable
Garden
Farm B
Farm D

Direction
~D'~k ~'i

1127
200
230

11160
11470

280
900
530
425
670
760

2860
2880

13770
7150
7850
7440
5630
6740

640
200

435
5450

19700

Oirequal

185
258
245
123
297
274
210
180
147ill
248
202
105
262
222
193
160
115
150
135

112
265
127



I

I PATHWAY SAMPLED

(AIR. PmnCUIATE
(pCi/Cu.M.)

RDCHESTIR GAS AND ELECIRIC CGREORATXON

R.E. GINNA NUCIZAR POWER PRE DOCKS'O. 50-244
HAYNE, NEW YORK REPORTXNG PERIOD 1985

I TYPE AND TOE%I I INDICAIOR IDCATIQNSI IOCATION WFlH HIGHEST ANNUALMEAN (OOPIK)L IOCATIONS I
NUMBER OF ( LID ( MEAN (1) ( NAME ( MEAN (1) ( MEAN (1)
ANALYSES RANGE DISTANCE AND DIIKCPION RANGE RANGE

(GROSS BEI'A 615(0.003(0.92) (358/358) IONSITE IOCATXON ~5 (0 023 (52/52) (0 021 (257/257)
I OAS. —0.057 200 M 185 0.005 — 0.057 0.005 —0.056
GAR% SCAN 48 2 < IZD 28 28

IODINE GAM% SCAN 208 0.03 < IZD 104 104
(DIRECT RADIATION: (3) ( I I

FIIM (BETA/GAMMA108( 10 (< 10 (45/45)

(GAMMA 156(0.08 (17.4 (68/68) (ONSITE IDCATION g5
13.5 - 22.0 200 M 185

< IZD 20 20
< IZD 104 104

I

(< 10 (54/54)

(15.2 (84/84)
10.3 —19.4HATER'ICKING

(pCi/IZTER)

SURFACE

(pCi/IZTER)

(GHOSS BETA 75( 1.2 (3.98 (75/75)
I 1. 20 —9.53

(WELL nBn

640 M 150

( DEER CREEK
200 M 135

(DEER CREEK
200 M 135

IGKGS BETA 164( 1.2 (3 ~ 46 (114/114)
I 0.73 —8.49
(GAMMA SCAN 491 (2) IRa-226 18 (9/37)ll —42

IGQ'ZK SCAN 50( (2) IRa 226 28 (12/50) (WELL >iBll - 45 640 M 150

(6 '8 (12/12)
4.12 —9.53

(28 (12/12)ll —45
(5.14 (12/12) (3.38 (50/50)
3.65 —7.42 1.39 —10.86

( 17 (9/12) (< IZD (12/12)ll —42
RAINFALLi . da

(GROSS BEI'A 59( 1.2 (6.70 (23/23)
1.24 —23.80

(STArrON g5
200 M 185

(8.05 (12/12) (5.79 (36/36)
1.24 —23.80 1.78 —14.00

(MIIZ: (IODINE 56(0.24 (< IZD (38/38)
( (pCi/LITER) I

GAMMA SCAN 56 2 < IZD 38 38
( FISH: (GAIiMA SCAN 14 ( (2) (Cs-137 24 (8/8) (DISCHAIKE PIOMEi 15 —32

[( LID (18/18)

< IZD 18 18
(19 (6/6)ll —24

(VEGETATION: (GAIA SCAN 7( (2) (Cs-137 40 (1/6) (ONSITE GARDEN
40 435 M 112

(< IZD (2/2)

(1) Ifean and range based on detectable measureaents only. Fraction of detectable measurements at specified locations inparentheses.
(2) Table of IID values attached for gamma scan measurmnents.
(3) One d~ radiation location has been deleted fmm this sunmazy since it was affected by the contaadnated ecpipmentstorage location 50 meters away. Ihe average reading at this location is 65.8 mR/Quarter. Ihe film program was deletedat the end of Septenher.



RADIOLOGICAI. ENVIBONNENTAL NON ITORING FROGRAfI

ExL!os»re Pathway
a»d/0 L Sanljile

1. AIRBORNE

Nulllber of Sam les
and

Sam ~le Locat o»s
R!!

Collection Frequency
T e and Fre uenc

of Anal sos

a. Radioiodine

b. Particulates

2. DlRECT RADIATION

2 indicator
2 control

7 indicator
5 control

10 indicator
10 control
11 placed greater
than 5 miles from
plant site

Continuous operation
of sampler with sample
collection at least
once per lO days.

Same as above.

TIDs at least
quarterly.

Radioiodine canister.
Analyze within 7 days
of col?ection of I-131.

partxculate sampler.
Analyze for gross beta
radxoactzvxty. > 24
hours following filter
change. Perform gamma
isotopic analysis o»
each sample for which
gross beta activity is

lO times the mean
of offsite samples.
perform gannna xsotopxc
analysis on composite
(by locatio») sample
at least once per. 92
days.

Gannna dose quarterly.



RADIOLOGICAL ENVIRONMENTAL I'IONIVORING PRO RAI'I

ExI~osure FaL'l>May

3. WATERBORNE

a. Surface

b. Drinking

Number of Sam les
and

~ ~

1 control (Russell
SLation)
1 indicator.
(Condenser Water
Discharge)

1 indicator
(O»tario Water
District Intake)

Sam lin and
CollecL'ion Fre uenc

Composite* sample col-
lected over a period
of < 31 days.

Same as above.

T e and Fre uenc
of Anal sos

Gross beta and gamma
isotopic analysis of
each composite sample.
Tritium analysis of
one composite sample
at least once per 92

days'ame

as above.

«coinposite sample to be collected by collecting an aliquot at intervals not exceeding 2 hours.



.RADIOLOGICAf ENVIRONNEHTAf MONITORING PROGRAM

Expos»re Pathway
and/or a~a>n >le

4. 1HCESTlON

a. Milk

Number of Samples
and

Sam le f.ocatxons

1 control
3 indicator
June thru October
each of 3 farms

Sam lin and
Collection Fre uenc

At least once per 15
days'~pe

and Fre cene
of Anal exe

Gamma isotopic and
I-131 analysis of
each sample.

b. Fish

1 control
1 i»dicator„,
November thru May
one of the farms

4 control
4 indicator (Off
shore at Ginna)

At least once per 31
days ~

Twice during fidhing
season zncludxng at
least four species.

Gamma isotopic and
I-131 analysis of
each sample.

Gamma isotopic
analysis on edible
portions of each
sample.

c. Food Products 1 control
2 indicator (On
site)

Annual at time of
harvest. Sample

from'woof the following:
1. apples
2. cherries

Gamma isotopic
analysis on edible
portion of sample.

1 control
2 indicator (On
site garden or
»earest offsite
garde» within 5
miles in the highest
D/Q meteorological
sector.)

At time of harvest.
One sample of:
1. browed leaf

vegetation
2. other vegel;able

Gamma isotopif-
a»alysis on edible
portions of eych
sample.
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TABI.E I A

1985 OHSITE AIR NOHITORS GROSS BETA AHALYSES
RESULTS IH pCi/CU. N.

IIEER OF STATIOH 2 STAl'IOH 3 STATIOH 4 STATION 5 STATION 6 STATIOH 7 STATIOH 13 AVE.

DEC.
.IAH.
JAH.
JAH.
JAH.
FEB.
FEB.
FEB.
FEB.
HARCH

HARCH

HARCH

HARCH

HARCH

APRIL
APRIL
APRIL
APRIL
HAY

HAY

HAY

I)AY

HAY

.)UHE

. IUHE

JUHE

28 — JAH. 4

4 - JAH. Il
ll - JAH ~ 18
18 - JAH. 25
25 - FEB. I

I - FEB. 8

8 - FEB. 15
15 - FEB. 22
22 - NARCH I

I — NARCH 8

8 - NARCH 15
15 - NARCH 22
22 - NARCH 29
29 " APRIL 5

5 - APRIL 12
12 - APRIL 19
19 - APRIL 26
26 - NAY 3

3 - NAY 10
10 " NAY 17

17 — NAY 24
24 - NAY 31

31 - JUHE 7

7 - JUHE 14

14 - JUHE 21

21 -, JUHE 28

0.023t0.004
0.031+0.005
0.032t0.005
0.037+0.005
0.031+0.005
0.050+0.005
0.028+0.005
0.045tn.nns
0.038+0.005
0.036+0.005
0.035tn.nnS
0.026+0.003
0.02S+0.003
0.032t0.003
0.036t0.004
0.025+0.002
0.023+0.002
0.012+0.002
0.020+0.002
0.011+0.002
0.015+0.002
0.019t0.002
0.017+0.002
0.012+0.002
0.015+0.002
0 ~ 013+0.002

0.028+0.004
0.030+0.005
0.032+0.005
0.036+0-005
0.029+0.005
0.048+0.006.
0.027+0.005
0.043+n.006
0.041+0.007
0.045+0.008
0.042+0.015

(a)
(a)
(a)

0.038t0.007
0.023tn.002
0.022tn.nn2
0.012+0.002
0.021+0.002
0.013t0.002
0.015tn.nn?
0.020+0.002
0.019t0.002
0.014+0.002
0.016+0.002
0.013t0.002

0.031+0.007
0.038+0.008
0.022+0.008
0.033+0.009
0.034+0.008
0.046+0.008
0.031+0.007
0.045+0.008
0.045+0.009
0.036t0.008
0.036+0.008
0.019t0.005
0.026+0.005
0.027+0.004
0.036+n.006
0.024+0.003

- 0.019+0.003
0.010t0.003
0.018+0.003
0.012+0.003
0.014+0.003
0.019t0.003
0.014+0.003
0.014tn.003
0.0»+n.on3
0.013+0.003

0.028tn.004
0.026+0.OQ5
0.03lt0.005
0.039+0.005
0.029t0.005
0.057t0.005
0.032t0.005
0.050+0.005
0.039+0.005
0.041+0.005
0.039t0.005
0.025t0.003
0.030t0.003
0.033+0.003
0.04n+n.004
0.026+0.002
0.021+0.002
0.014+0.002
0.022+0.002
0.014+0.002
n.014+0.002
0.017+0.002
0.018+0.002
0.012+0.002
0.015+0.002
0.014+0.002

0.024+0.004
0.031+0.004
0.034+0.004
0.039+0.004
0.033+0.004
0.051+0.004
0.031+0.004
0.045+0.004

: 0.037+0 F 004
0.036+0.004
0.037+0.004
0.029+0.Q03
Q.n28+0.003
0.032+0.003
Q.042+0.003
0.024+0.002
0.020+0.002
0.012+0.002
n.021+0.nn2
0.012+0.002
0.014+0.002
0 '19+0.002
0.019+0.002
0.014+0.002
0.015+0.002
0.015+0.002

0.029+0.004
0;024+0.005
0.029+0.005
0.036+0.005
0.03ntn.nns
0 '51+0.005
0.026+0.004
0.046+0.005
0.037+0.005
0.03S+0.005
0.038+0.ons
0.029+0.003
0.026+0.003
0.024+0.003
0.035+0.004
Q.n22tn.n02
O.n19+0.002
0.012+0.002
0.017+0.OQ2
0.017+0.002
0.012+0.002
0.017+0.002
0.016+0.002
Q.QI2+Q.QO2
0.012+0.002
Q.Q13+O.Q02

0.030+0.004
0.029+0.005

-0.034+n.nns
0.03It0,005
0.031+0.005
0.046+0.005
0.029+0.004
0.046t0.005
0.032+0.005
0.031tn.OQS
0.036tn.n05
0.023t0.003
0.026tn.o03
0.02?t0.003
O.Q38tn.004
0.019tO.Q02
0.021t0.002
0.009t0.002
0.022+0.002
0.012+0.002
0.011+0.002
0.018t0.002
0.013+0.002
Q.Q12+O.QO2
Q.O12+Q.QQ2

(b)

0.028
0.030
O.Q31
0.036
0.031
0.050
0.029
0.046
0.038
0.037
0.038
0.025
0.027
0.029
0.038
0.023
0.024
0.012
0.020
0.013
0.014
Q.018
0.017
0.013
0.014
Q.013

HAXINUN

AVERAGE

VIHINUN

0.050+0.005

0.026

Q.QIIt0.002

0.048+0.006

0.027

0.012t0.002

0.046+0.008

0.026

Q.nln+0.003

0.057+0.005

0.028

'.012+0.002

0.051+0.004

0.027

0.012+0.002

Q.nsltn.005

0.026

Q.Q12tn.nn2

0.046+0.005

0.026

Q.O09tn.002

(rl) UHIT OUT OF SERVICE
(h) FILTER TORH OR OFFCEHTERED



TABLE I B

1985 OFFSITE AIR HOHITORS GROSS BETA AHALYSES

RESULTS IH pCi/CU.

IIEER OF STAT It)tk 8 STATION STATIOH 10 STATIOH 11. STATIOH 12 AVE.

DEC. 28
.IAH. 4

.tAH. 11

.IAH. 18

JAtt. 25
FEB.
FEB. 8

FEB'5
FEB. 22
tIARCH

HARCH 8
iCARCH 15
tIARCH 22
HARrH 29
Af'RIL 5

APRIL 12

Af'RIL 19
APRIL 26
tIAY 3

iIAY I Q

tI AY 17
HAY 24

HAY 31

.IUHE 7

.HltlE 14

.ILlHE 21

JAH. 4

,IAH. 11

.IAH. 18

JAH. 25
FEB. I

FEB. 8

FEB'5
FEB. 22
HARCH 1

HARCH 8

HARCH 15
HARCH 22
HARCH 29
APRIL 5

APRIL 12
APRIL 19

APRIL 26
tlAY 3

HAY 10
HAY 17

IIAY 24
HAY 31

JUttE 7
JUHE 14

JURE 21

JLIHE 28

0.033i0.005
0.028i0.005
0.040+e.eeb
0.03?i0.005
0.035i0.005
0.056i0.006
0.033+0.ees
Q.e48+Q.oos
0.035te,006
0.039i0.005
Q.041+0.005
0.034+0.004
0.033te.e03
o.e20+0.003
0.051i0.004
0.026+0.002
0.027+0.002
0.012+0.002
Q. 015 ie. 002
0.014+0.002
0.01?+0.002
0 '20+0.002
0.016+0.002
0.011+0.003
0.016+0.002
0.014+0.002

0.026+0.004
0.027+0.ees
0.031+0.005
0.033+0.005
0.027+0.005
O.e«ie.ees
0.029+0.004
0.042+0.oes
0.033+0.Q05
0.033+0.005
Q.031+Q.005
0.022+0.003
0.026+0.003
0.016+0.002
0.032+0.004
Q.Q23io.002
Q.e22+0.002
Q.eln+0.002
0.018+0.003
0.014+0.002
0.014+0.002
0.017+0.002
0.014+0.002
0.012+0.002
Q.Qls+0.002
0-012+0.002

0.030+0.006
0.030+0.ee?
0.035+0.007
0.042+0.n08
0.032+Q.Q07
0.046+0.007
0.030+0.OQ6
n.050+0.00?
0.034+0.007
0.025+0:OQ7
0.036+0 F 007
0.027+0.005
0.02/+0.004
O.QI?+0.003
0.042+0.005
0.027+0.003
Q.Q23i0.003
0.012+0.003
0;016+0.003
0.013+0.603
0.014+0.003
Q.016+0.002
0.015+0.003
0.014+0.003
0.015+0.003
0.013+0.002

0.032+0.007
0.030+0.008
0.026+0.008
0. 03( ie. 008
0.023+0.008
0.040+0.008
Q.Q27+Q.OQ?
0.040+0.008
0.029+0.008
0.034+0.008
0.02?+0.008
0.016+0.005
0.019+0.005
0.024+0.004
0.035+0.006
0.023+0.003
0.019+0.003
0.009+0.003
0.019+0.QQ2
0.013+0.002
0.010+0.003
0.017+0.003
0.013+0.003
0.012+0.003
Q.Oil+0 ~ 003
0.012+0.003

0.030+0.005
0.03nie.eeb
Q.Q37+0.006
0.030+0.(teb
0.029+0 .005
0.047ie.eeb
0.032+0.005
0.047+0.006
0.035+0.006
0.028+0.005
Q.O3<ie.neb
0.028ie.004
0.03nie.e04
0.015+0.Q03
0.040in.004
0.026i0.002
0.022i0.002
0.012i0.002
0.01'9i0.002
0.012+0.002
0.014+0.002
0.019+0.QQ?
0.016+0.002
0.013+0.002
0.013+0.002
0.013+0.00?

0.030
0.029
0.034
0.034
0.029
0.045
0.030
0.045
0.033
0.032
0.034
0.025
0.027
0. 018
0.040
0 0 5
0.023
0.011
O. 017
0. 013
0.014
n. 018
O. 015
0.012
0. 014
0.013

tIAXI HUH

AVERAGE

k11 H I iIUH

0.056+0.nnb

0.029

0.011+0.003

0.044tQ,QQS

0.024

0.01Q+0.002

O.ese+0.007

0.026

e.012+0.003

0.040+0.008

0.023

0.009i0.003

0.047+0.006

0.026

0.012+0.002

( ) UtlIT OltT OF SERVICE
(b) FILTER TORH OR OFFCEHTEREB



TADLE II A

1985 OHSITE AIR IIOHITORS GROSS BETA ANALYSES
RESULTS IH pCi/CU. H.

MEEK OF STATIOH 2 STATIOH 3 STATIOH 4 STATION 5 STATIOH 6 STATIOH 7 STATTON 13 AVE.

.JUHE

, IULY

,IULY
.IULY
,IUL Y

AUG.
AUG.

AUG'UG.

AUG.
SEPT.
SEPT.
SEPT.
SEPT.
OCT.
OCT.
OCT.
OCT.
kIQV.

HOV.

WOV.

IIOV.
HQV.
DEC.

IIEC.
IIEC.

28-
5

I~-
19-
'96

2-
16-
23-
30-
6-

13-
20
27-

ll
18 "
95

I
8-

15
22-
99
6-

13-
')0

JULY 5
JULY 12
JULY 19

JULY 26
AUG. 2
AUG. 9
AUG. 16
AUG. 23
AUG. 30
SEPT. 6

SEPT. 13

SEPT. 2Q

SEPT. 27
acT. 4

OCT. 11

aCT. 18

OCT. 25
HOVE 1

HOVE 8
Ha'V. 15
HOV. 22
HOV. 29
DEC. 6
DEC. 13
DEC. 20
DEC. 27

Q.OII+O.QO2
0.017to.ool
0.016t0.002
0.017+0.002
O.OI5tO.QO?
0.018t0.002
0.018+0.002
0.019t0.002
0.025t0.002
0.017t0.002
0.015t0.002
0.0?4t0.002
O.017tO.OO?
0.022t0.002
0.019+0.002
0.014+0.002

(h)
O.ollto.003
Q.Q06t0.001
0.012t0.002
0.022t0.002
0.023t0.002
Q.olbto.ool
O.O?Oto.n02
0.022t0.002
0.017t0.002

0,012+0.003
0.017+0.002
0.014+0.002
0.016+0.002
0.015t0.002
Q.QIB+0.002
0.031+0.003
O.o?n+O.OO?
0 '24+0.002
Q.QIB+0.002
0.016+0.002
0.02~+0.002
0.017+0.OO?
0.021+0.002
o.o?n+Q.oo2
0.015+0.002
0.018+0.002
0.011+0.004
0.007+0.002
0.012+Q.O07
0.022+0 ~ 002
0.022+0.003
0.019+0.002
0.024+0.002
0.021+0.002
0.016+0.002

0.012t0.004
0.016t0.003
0.015+0.003
0.016+0.003
O.OIQ+O.QO3
0.029+0.003
0.018+0.QQ3
0.019+0.003
0.023+0.003
0.016+0.003
0.016+0.003
0.0?4+0.003
0.019+0.Q03
0.022+0.003
0.020+0.003
0.01?+0.003
0.015+0.003
0.022+0.006
0.008t0.003
0.008+Q.002
0.023+0.003
0.023+0.004
Q.Q16+0.002
0.021+Q.003
0.024+0.003
0.017+0.003

0.012+0.003
0.017+Q.002
0.016+0.002
O.017+0.003
0.009+0.004
0.009+0.002
0.024+0.002
0.020+0.002
Q.Q24+0.002
O.Q19+0.002
0.016+0.002
0.025+0.no?
0.019+0.002
0.025+0.002
0.021+0.002
Q.014+0.002
0.017+0.002
0.009+0.002
0.005+0.Q01
0 ~ 013+O.002
0.025+0.002
Q.023+0.003
0.018+0.002
0.023+0.002
0.025+0.002
0.016+0.002

0.013+0.003
0.020+0.002
O.016+0.OO?
0.017+0.002
0.016+0.002
0.018+0.002
0.024+0.002
0.021+0.002
0.023+0.002
0.021+0.002
0.016+0.002
0.026+0.002
0.021+0.002
Q.005+0.QQ2
0.022+0.002
0.014t0.002
0.021t0.002
O.Q14t0.004
0.008+0.002
0.014t0.002
0.026t0.002
0.015+0.003
0.019+0.002
0.023+0.002
0.026t0.003
0.018+0.002

Q.all+0.002
O.QI5+0.002
0.014to.ao?
0.014+0.002
0.013+0.002
0.017+0.002
0.019to.a02
O.OIB+O.OO?
0.021+0.002
O.O15tO.O02
0.016+0.002
0.023+0.002
Q ~ 019t0.00?
O.O?1+O .QO?
0.021+0.002
0.013+0.002
0.017to.oa2
0.013+0.004
0.005+0.002
0.01I+0.002
0.022t0.002
O.O?I+0.003
0.017+0.002
0.020+0.002
0.022t0.002
0.018t0.002

Q.012+0.na?
0.015+0.002
0.013+0.002
0.014+0.002
0.013ta.a02
0.014to.o02
O.Q20t0.002
0.017+0.002
0.019+0.002
Q.016+0.002
Q.olbta.n02
O.o?5to.oo?
O.O21+O.OO2
0.0?I+0.002
Q.O19+0.002
0.013+0.00?
O.O17+0.002
0.012+0.004
0.007+0.no2
0.014+0.00?
0.027+0.003
0.024+0.003
0.020+0.002
0.024t0.003
0.0?7ta.(I03
0.019t0.002

0.012
O. 016
a. a15
0.013
0.013
0.018
0.022
0.019
o.a?3
0.017
Q.o lb
O.o?4
a. 019
0.022
Q.n?0
0.014
a. 018
0.013
O.O07
0.012
O.024
O,Q?2
O.O18
0.02?
0.024
0.017

HAXIHUH

AVERAGE

HIHI HUH

0.025t0.002

0.017

0.006tQ.O01

0.031+0.003

0.018

0.029+0.003

0.018

0.025+O.O02

o. 018

0.007t0.002 0.008to.oQ3 0.005+0.QQ1

o.o?6+o.oo? o.o?3+o.no? o.o?7to.oo3

O.nl 8 0.017 Q.n18

0.005+0.002 O.005+0.002 0 .007+0.002

(a) UHIT OUT OF SERVICE
(li) FILTER TORH OR OFFCEHTERED



TABLE II B

1985 OFFSITE AIR HOHITOPS GROSS BETA AHALYSES
RESULTS IH pCi/C(j. H.

MEEK OF ST ATIOH 8 STATIOH 9 STATIOH 10 STATION 11 STATIOH 12 AVE.

.jUHE

,IULY
.}ULY
.IULY

.IULY
AUG.
AUG.
AUG.
AUG.
AUG.
SEPT.
SEPT ~

SEPT.
SEPT.
IICT.
nCT.
OCT.
OCT.
HOV.
HOV.
140v.
HOV.

HOV.
TIEC.

DEC.
MC.

28-
5-

12 "
19

26 "

-9-
16-
93-
30-
6-

13-
20-
97-

4

»
18-
25

1

8-
15-
22-
99
6-

13-
20-

JULY 5

JULY 12

JULY 19

JULY 26
AUG. 2

AUG. 9

AUG. 16

AUG. ?3

AUG. 30
SEPT. 6

SEPT. 13

SEPT. 20
SEPT. 27

OCT. 4

oCT. »
OCT. 18

OCT ~ 25
HOV. I

HOV. 8

HOV. 15

HOV. 22
HOV. 29
BEC. 6

BEC. 13

OEC. 20
DEC. 2?

(b)
0.019tp ~ 002
0.015tn ~ 002
0.019t0.002
0.016t0.002
0.018t0.002
0.026tQ.002
P P22tn PP2

0.017t0.002
Q.n» +O.ons
0.013t0.002
Q.Q24+0.002
0.021+0.002
0.025t0.002
0.021+0.002
0.014+0.002
0.019+O.nn2
0.013+0.003
0.007+0.001
0.013+0.002
0.024+0.002
0.022+0.002
0.017+0.002
0.024+0 ~ 002
Q.025+0.002
0.016+0,002

0.012t0.002
Q.OIbtO.OO2
0.016+0.002
0.015+0.002
0.015+0.002
0.015+0.002
0.022+Q.002
O.OI?+P.nn2
0.022+0.002
0.018t0.002
0.015+0.002
0.021+0.002
0.01?+0.002
O.O18+O.QO2
0.018+0.002
0.0» +O.OQ2
Q.017+0.002
0.0» +Q.Q03
0.007+0.001
0.011+0.QQ2
0.021+0.002
0.020+0.002
0.017+0.002
0.020+0.002
0.021+0.002'
'15t0.003

0.010+0.003
0.019+0.002
0.014+0.003
0.015+0.003
0.015+0.003
0.018+0.003
O.Q23+O.Q03
0.020+0.003
0.022+0.003
0.020+0.003
0 '15+0.Q02
0.026+0.003
0.022+0.003
0.023+Q.QQ3

(b)
o.n14+O.oo2

(b)
0.013t0.005
0.006t0.002
0.012t0.002
0.024+0.003
0.024+0 ~ 004
0.018+0.002
0 '21+0.003
0.026+0.003
Q.017+0.003

0.005+0.004
0.015+0 F 003.
0.0» +Q.003
0.014+0.003
0.014tn.006
0.013tp.QQB
O.Q22+0.002
o.nl?+o.oo2
0.020t0.002
0.01?t0.002
0.015tn.Q02
O.Q1?to.nn3
Q.Q22+0.002
Q.023tn.Q02
0.02nt0.002
0.014+Q.002
0.018+0.002
0.006+0.003
0.007+0.002
0.010+0.002
0.023+0.002
0.022+0.003
0.017+0.002
0.021+0.002
Q.023+0 ~ 003
0.017+0.002

0.009+0.003
n.olbtn.oo2
o.n14+o.on2
0.014+0.002
0.014+0 F 002
0.014+0.002
0.022+0.002
O.Olbto.OO2
Q.Q19+0.002
0.017+0.002
o.n15+Q.oo2
0 '24+0.nn2
0.022+0.002
0.024+0.QA2
0.02nto,np2
0.012+0.002
O.o17tn.eo2
0.013t0.004
0.007+0.002
0.01'lt0.002
n.n26tn.Q02
0.022to.003
0.020+0.002
0.023+0.002
Q.023+Q ~ 002
Q.Q19+0.002

0. 009
O. 017
0.014
0.015
o.015
Q.016
0.023
0.018
0.020
0.01?
Q.015
0.002
Q.Q?2
Q.023
0.0?0
0.014
Q.O1B
O.Q11
0.00?
0.0»
0.024
0.022
0.018
Q.Q22
0.0?4
Q.Q17

HAXIIIUH

AVERAGE

HIHT HUH

0.026+0.002

Q.018

0.007+0.001

0.022+0.002

0.016

Q.007+0.QOI

0.026+0.003

0.018

0.006+0.002

, 0.023+0.002

0.016

Q.on5+0.004

O.Q26+0.002

0.01?

0.007+0.002

(a) UHIT OUT OF SERVICE

(b) FILTER TORH OR OFFCEHTEREO



ONSETE AIR ivQNXTORS GROSS BETA
COK?~SON of 1984 and 1985

1984

0.04,

I

I

0.0 3: E.ve..= 0.025

oCi/Cu ate.".

0.0 2

0.0 I

) ~

.1985

0.0 0

0.03

i C.'/Cu dieter'02
Ave. = 0.022

0.0l .;

l 5 ll 2l 3l

WEEK LL8ER



OFFSXTE AXR gKNXTORS, GROSS BETA
COMPARXSON OF 1984 and 1985

1984

0.04

,.0.0 3

pCi/Cu ¹ter
O.O2"

r

Ave. = 0.025

0.0 t

'985

0.0 0,

0.03'
~ ~ ~ ~ ~

I i

I'Ci/Cuinter
002

Ave. = 0.021

0.0i

I 5 II 21 3I

Week Number



TABLE IIIA
13 tKEK COMPOSITE AIR FILTER GAMMA ISOIOPIC ANMiYSIS

RESULTS IN pCi/m3

lOCATION

FIRSI OUARTER

7
IE

40
I

51
CR

54
NN

59
Ff

58
CO

An

CO

hs
?N

0$
?R

95
NR

103
RU

104
RU

131
Cs

137
Cs

140
IA

111

CE

144

Cf

Alk FII TER

AIR FlllfP.
AIR FILlfk
AIR flllER
AIR FTLIfR
AIR FILTER
AIR flllfR
AIR f ILIER
AIR FRIER
AIR flllfk
AIR FILTER
AIR f ILIER

STATION
STATION
STATION
SI II ION

SIAIION
STATION
SI A I ION
STATION
STATION
5 I»I ION
STATION
STD I ION

I 2 0.097?0.002
I 3 0.05>?0.003
I 4 0.05730.003
~ 5 O.oodfo.002
~ 4 0.094!0.002
I 7 n.o»in.no?
~ 8 0.110?0.003
~ 9 0.09??0.002
IID 0.094lo.»04
~ II 0.082l0.004
F 12 0.1$ 'Ifo.ood
~ 13 O.lid?0.004

0 OCTO

<0.004
<0.007
<0.007
<0.005
<0.004
<0 '05
<0.007
<0.00$
<0 F 008
<0.007
C0.013
<0.009

<0.027
<0.039
<0.034
<0.028
<0.023
<0 F 027
<0 F 035
<0.029
<0.047
<0.059
<0.07$
<0.050

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.002
<0.001

<0.003
<0.00

'0.003

<0.003
CD.002
<0.002
en'03
<0 F 003
<0.00$
<0.005
C0.007
<0.005

<0 ~ 001
<0.002
<0.001
<0.001
<0.001
C0.001
<0.001
<0.001
<0.002
<0.002
C0.003
<0.002

<0.001
<0.001
CD.ODI
<0.001
<0.00'I
<0.001
CO.OOI
<0.001
<D.ODI
<0.001
<0 F 001
<0.001

<0 F 001
<0.002
<0.002
<0.002
<0 ~ 001
<0.002
<0.002
<0.002
<0.002
<0.003
<0.003
<0+002

Co F 002
<0 F 003
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
C0.003
<0.004
<0.005
<0.003

<0.002
<0.003
<0.002
<0.002
C0.002
<0.002
<0.002
<0.002
<0.003
<0.004
<0.00$
<0.003

<0.002
<0.003
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.003
<0.001
<0.005
<0.003

<0.007
<0.010
<0.009
<0.000
<0.004
<0.007
<0 F 008
<0.007
<0,010
<0.012
<I~ 014
C0.011

<0 ~ 001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<O.DOT
<0.001
CO.DOI
<0.002
CD.DDI

<0 F 001
CO.OOI
<0.001
<0,001
Cn.ool
<0.001
<0 F 001
<0.001
Co ~ 001
<0,001
<0.002
co.ool

<0.013
<0.020
<0.017
<0.011
CO.OIO
<0.013
<0.018
C0.014
<0.024
<0.035
<0.044
<0.032

<0.001
Co.ood
<0.00$
Co.n»4
Co.»03
<0. 001
<0.00$
<0.004
<0.007
<0.009
<0.011
<0.007

<0.00d
<O.ODO
<0.007
<0.004
Co.nos
<0.005
Co ~ 004
<0.004
<0 F 008
<0.010
<0.012
<0.008

LOCATION

SECONP OUARlfR

7

IE
40 $ 1

CR

$ 4

NN

$ 9

FE
50

Co

40
Co

d5
?N

9$
?R

95
NI

103 104 131 137 140 141 141
RU RU Cs Cs IA CE CE

AIR FIT lfP STATION ~ 2
AIR FILTER STATION I 3
AIR fllIEP STATION I 4

Alk Flllfk SIAIION ~ 5
AIP FIT IEP STATION ~ 4
AIR FILTER STATION ~ 7
AIR FILIER SIAIION I 8
AIR flllfkSIAIION I 9
AIR FlllfP STATION Ilo
AIR flllfkSIATION Ill
AIR FILTER STATION ~ 12
AIR FILTER STATION ~ 13

0.08030.002
0.10030.003
0.091?0.004
0.17440.003
O.ld230.002
O.I5440.002
0.10430.003
0.08330.003
0.10530.001
0 07dco F 005
0.09530.003
0.081+0.003

0 /0/

CD.D»4
<0.004
<0.009
<0.00$
<0 F 005
<0.004
<0.001
<o.oos
<0.009
<0 F 008
<0.007
<0.005

<0.034
<0.01$
<0.041
<0.037
<0.033
<0.037
<0.039
<0 '30
<0.0$ 7

Co.odd
Co. 018
<0.040

<0 ~ 001
<0.001
CO ~ 001
<0.001
<0 F 001
<0.001
<0.001
<0.001
<0.001
<0.001
co,ool
<I ~ 001

<0.003
<0 ~ 004
<0 ~ 004
<0,003
<0.003
<0.003
<0.004
<0.003
<0.00$
<I F 004
C0.004
<0.004

<0.001
<0.002
<0.002
<0.001
<0.001
<Oeool
<0 ~ 001
<0.001
<0 ~ 002
<0 F 002
<O.OOI
<0,001

<0 F 001
<0.002
<0.001
<0.001
<0.001
<0.001
CO.DOI
<0.001
<0.001
<0.001
<0.001
<0.001

<0.002
<0 ~ 002
<0.003
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
Co. 00 I
<0.002
<0.002

<0.002
<0.003
<0.00

'0.002

<0.002
<0.002
<0.00?
<0.002
<0.001
<0.004
<0.003
<0.003

<0.002
Co ~ 003
<0.004
<0.002
<0.002
<0.002
<0.002
<0.002
<0.001
<0.004
<0.003
<0.003

<0.002
<0.003
<0 ~ 001
<0.002
<0.002
<0.002
<0.003
<0.002
C0.004
<0.001
<0.003
<0.003

<0.007
<0.011
<0.011
<o.ooe
<0 ~ 007
<0.007
<0.008
<0.007
<0.012
<0.011
<0.009
CD.ODI

CO ~ 001
<0.001
<0.001
CD 001
<0.001
<0.001
<0.001
<0.001
<0 ~ 001
<0.001
<0.001
<0.001

<0.001
<0.001
Co.»01
<0.001
.<0.001
<0 F 001
<0.001
CO.OOI
<0.001
<0.001
<0.001
<0.001

<0.017
<0.023
C0.034
<0.022
<0.020
<0.018
<0.021
<0.02$
<0.038
<0.049
<0.034
<0.030

<0.004
C0.004
<0.008
<0.»0$
<0.004
<0.00$
<0.005
<0.005
<0.008
C0.009
Co.nod
<0.004

C0.004
co.o»9
co,nll
<0.»04
<O.OOI
<0.004
<0.007
Co.ood
<0.010
<0.011
cn.n07
<0.007



TABLE IIXA
13 VKEK CONKSITE AIR FILTER ~ ISOKTPIC ANALYSIS

RESULTS IIV pCi/m3

IOcal ION

1NIIII OUARIER

7

IE
40

K

Sl 54 $9 $ 8 do d5
CP NN FE Co CO TH

101 106 134 137 I no 141 I ~ 4

RII RU CS CS SA CE CE

Alk Flilfk STATION ~ 2
nlk FILffk SIATIQN I 3

Alk FIIIER SflfIQN I 4

AIR Fli IER STATION I 5
AIR FILIEk SllfION I 4
nlk FILTER I'IAllov I 7

AIR FII.IER SIAIIQK I I
AIR FILTER SllflON ~ I
AIR FILTER SIAIIQK Iio
Alk Fll lfk SIAIIOK III
Alk FILrfk Sflllor 812
AIR FIIIEfc SIATION II3

0.08920.002
0.09020.002
0.105!0.004
O.IO50O.OO3
0.08930.043
0.078I0.042
0.08430.043
0.09d34.043
O.iodfo.ooi
0.08430.043
0.09120.003
0.08720.002

<0 ~ 404
<4.444
<0.409
Co 444
<0.007
Co.ood
<0.044
<0.004
<0 ~ 00$
<0.004
<0.005
<0.004

<0.024
<0.03$
<0.0$ 4

C4.034
<0.033
(0.033
<0.039
<0.033
<0.4$ 1

<0.047
<0.040
<0.034

<0.041
Co ~ 001
CO.OOI
CO.OOI
<0.001
(0 ~ 001
<0.001
Co.ool
CO.QOI

<0.001
<0.041
<0.001

<0.042
<0.403
<0.004
<0.001
<0.003
<0.003
<0 ~ 004
<0.003
C0.004
<0.004
<0.404
<0.003

<0.441
<0.001
<0.002
<0.001
<0.401
<0 F 001
<0.001
<0 ~ 001
<0.002
<0.041
Co.ool
<0.441

<0 ~ 001
<0 001
<0.001
<0 F 001
<0.041
<0.001
<0.001
<0 ~ 001
C0,041
<0.001
C0.001
<0.001

CO.OOi
<0.002
<0.043
<0.002
C0.042
<0.002
<0.402
<0.002
<0.002
<0.002
<0.002
<0.002

<0.002
C0.002
C0.044
<0.043
C0.042
<0.002
<0.403
<0.002
<0.003
<0.003
<0.003
<0.002

C0.402
<0 ~ OQ2

Co ~ 401
C0.042
<0.002
<0.002
<0.003
<0.002
<0.003
<0.003
<0.043
<0 F 002

<4.002
<4.042
<4.403
<0.002
<4.002
CD.002
C4.042
<4.002
C4.043
<4.003
<0.043
<4.002

Co ~ 006
co.ooe
C0.013
<0 ~ 008
<4 Q47
<4.048
<0.009
CQ.QOI
Co.oil
<0.014
Co ~ 009
<0.407

<4.001
<0.441
<o.ooi
Co ~ 401
<o.ooi
<4.441
<0.041
<0.401
CO.OOI

<0.001
<0 F 001
<0.401

<0.001
<4.041
<0.001
<0.001
<o.ooi
CO 001
<0.001
CO.OQI
<0.401
<0.001
<Q.OQI
<0.001

<0.009
(4.01$
<0 '23
<0.017
<4.019
Co.old
<0 F 021
<Q.020
co ~ 026
<0.024
<0 '21
<0.014

C0.043
Co.oos
<0 ~ 007
<0 ~ 00$
<0 045
C0.00$
Co.oos
<4 QQS

c0.007
<0.006
<o.oos
<Q.oos

<4 ~ 005
<4.404
<O.OII
<0.408
co.ooe
<0.004
<0.007
<0.404
<0.049
<0.008
<0.004
<0.404

LOCATION

FOUR III OUALIER

AIR FILTER STATION I 2
Alk Fll IER Sla'I ION ~ 3
Afk FITTER Slallok I 4

AIR Flllfk Slalloli I 5
AIR FTLIER SllllON I 4
AIR FTLIER STATION ~ 7

AIR FILTER SIATION ~ I
Alk FILIER SIAIIQK I 9

AIR FILTER SIAIION ~ 14
Alk 9 llfER SIAIIQN ~ li
nlk FILTER STATION I12
AIR FliffR STATION II3

7

IE

0.09h20.003
O.IOS20.044
0.11220.04d
0.09720.003
0.10134.044
0. 10024. 044
0.12724 F 005
0.10120.003
0.11700.00d
0.10720.003
0.12420.044
0.000 0.000

0. TOP

40

<0.004
<0.044
co.ooe
<0.40$
<0.444
CO F 044
C0.004
<O.QQS
CO.OIO
<0.404
C0.444
<0.046

51

CR

<0.03$
<4.052
<0.077
<0.046
<0.4$ 3
<0.0$ 7
<0.443
<0.044
<0.48d
<0.0$ 0
<0.0$ 4

<0.0$ 8

$ 4

NN

<0.041
CO.QOI
co.ooi
<00001
<0 041
<0.441
<0.001
<0 QOI

<0.442
<0.001
C0,041
<0.001

$9

Ff

CO.OO3
<4.44$
<4,444
<0.004
<0.445
<0.44$
CQ.QQS

<o.ooi
<0.007
Co.ooi
<4.00$
<0.004

$8
CO

co ~ 041
(0.402
C4.403
<0 F 001
<4.442
C0.402
<0.042
<0.403
<0.002
<0,001
<4.0Q2
<0.002

60
CO

<0 F 001
<0.041
Co.ool
<0 F 001
<0.401
<0.002
<0.001
<0.001
<0,001
<0 ~ 001
<Q 001
<0.001

45
2N

<0.002
C0.002
<0.043
<0.002
<0.002
<0 002
<0.002
<O.O02
C0.003
<0.002
<0.002
<0.002

9S

TR

C0.002
<0.003
<0.00$
<0.003
<0.043
<0.044
Co.ooi
<0 002
CO.OOS

<0.003
co.o03
<0.003

95
NO

<0.002
<0.001
co ~ 00$
<0.003
<0.404
<0.003
<0.004
<00403
<0.00$
c0.003
<0 Q03
<0.004

103
RU

<0 ~ 042
CO.QOT

<0.00$
<0.003
<4.003
<0.004
<4.004
<4.043
Co.oos
<4.043
<4.003
<0.004

104
RU

<0.007
cD.Oio
Co.ols
<0.009
(0 F 010
<0.011
Co.oio
<4.008
CO.OIS
<0.009
<4.010
<0.049

134
CS

<0.001
CO.noi
<0 ~ 401
<4.401
<0.001
<0 F 001
CO.OOI
(0.001
<0.401
CO.OOI
(0.001
CO.OOI

137
C5

<0.041
co.ool
<0.001
<0.041
CO.DOI
<0.001
<0.041
<0.001
<0.002
<0.001
<0.001
CO.OOI

140
DA

<4.023
CO.OTS
<0.0$ 2
<0.031
Co.oil
<0 F 041
<0.04$
<0.028
(0.072
<0.038
(0 '43
<0.0$ 0

141
. CE

CO.QOS
co 047
<0.010
<4.006
Co ~ 007
<0.007
<o.ooe
C0.006
<0.011
<0.044
<0.007
<0.007

144
CE

<0.005
<o.ooe
<0.011
<0.007
C0.007
C4.007
(0.409
C4.046
C0.012
<0.007
<0 008
<0.008



TABLE IV

CHARCOAL CARTRIDGES GAHHA AHALYSES FOR IODIHE
RESULTS IH pCi /CU. H.

MEEII OF STA. N 4 STA. N 7 STA. N 9 S fA. N11 MEEH OF STA. N 4 STA. N 7 STA. N 9 STA. N11

UEC.

JAtl.
Jhtl.
.IAH.
.IAH.
FEB.
FEB.
FEB.
FEB.
HARCH

HARCH

tiARCH

MARCH

NARCH

APRIL
Af'RIL
Af'RlL

APRIL
thAY

thAY

ilAY
HAY

HAY

,tUHE

JUNE

JUHE

28 - .IAH. 4

4 - JAH. 11

11 - JAH. 18

18 - JAH. 25
25 - FED. 1

1
- FEB. 8

8 " FEB. 15

15 - FEB. 22
22 - HARCH 1

1
- HARCH 8

8 - HARCH 15

15 - HARCH 22
22 - HARCH 29
29 - APRIL 5

5 - APRIL 12

12 - APRIL 19

19 — APRIL 26
26 - HAY 3

3 - tlAY 10

1Q - HAY 17

17 - HAY 24

24 - HAY 31

31 - JUHE 7

7 — JUHE 14

14 - JUNE 21

21 - JUNE 28

<0.05
<0.05
<Q.Q5
<o.n5
<Q.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<n.os
<0.04
<n.o5
<0.05
<0.05
<O.Q5
<0.05
<0.05
<0 '5
<0.05
<0.05
<O.04
<0 '4
<0.04

<0.02
<0.02
<Q.Q2
<0.02
<0.03
<0.03
<0.02
<n,n2
<Q.Q3
<0.03
<0.03
<0.03
<0.03
<0.02
<0.03
<0 ~ 03
<0.03
<Q.Q3
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03

<Q.03
<0.03
<Q.03
<0.03
<0.03
<0.02
<Q.03
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03
(0.02
<0.03
<0.03
<0.03
<0.03
<0.02
<0.03
<0.03 .

<0 F 03
<0.03
<Q.03
<0.03
<0.03

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0 F 05
<0.05
<0.04
<0.05
<0.05
<0.04
<Q.Q5
(0.04
<0.04
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

JUNE

JULY
JULY
JULY
JULY
AUG.

AUG.

AUG.

AUG.
AUG.

SEPT ~

SEPT.
SEPT.
SEPT.
OCT.
OCT.
OCT.
OCT.
OCT.
HOV.
HOV.
HOV.

HOV.
DEC.
DEC.
DEC.

27-
4

11

18-
25—

1

8"
15-
29-
99
5-

19-
26-
3-
In-
17-

31
7-

14-
21
28-
5"

12-
19-

JULY 4

.IULY 11

JULY 18
JUL Y 25
AUG. 1

AUG. 8

AUG. 15
AUG. 22
AIIG. 29
SEPT. 5

SEPT. 12
SEPT ~ 19
SEPT. 26
OCT. 3

OCT. 10

OCT. '7
OCT. 24
OCT. 31

HOV. 7

HOV. 14

HOV. 21

HOV. 28
DEC. 5
DEC. 12

DEC. 19
flEC. 26

<Q.O&
<0.03
(0.04
(0.04
<0.04
<0.04
<0.04
<o.n5
<0.05
<o.na
(0.05
<0.05
(0.05
<0.05
(0.05
<n.n5
<0.05
<0.05
<0.05
<O.Q4
<o.n4
<0.06
<0.03
<0.04
<0.04
<0.05

<O.Q4
(0.02
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03
<Q.03
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03
<n.n4
<O.Q2
<0.03
<0.03
<0.03

<0.03
<0.02
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03
<0.02
(0 1)2

<0.02
<O.Q2
<Q.02
<O.O2
<0.02
<0,. 02
<0.02
<0.02
<O.O2
<0.03
<Q.Q2
<O.O2
<0.02
<0.02

<0.07
<n.o4
<0.05
<0.05
<0.03
<0.03
<0.03
<0.03
<0.03
<0,03
<0.03
<0.04
<0.03
<0.03
<0 '3
<0.03
<0.03
<0.03
(0.03
<0.03
<0.03
<0.03
<0.02
<0.03
<0.03
<0.03

ALL VALUES GIVEil AS < ARE LESS THAtl THE LLD.



V

1985 EHVIROHNEHTAL IJATER SANPLES GROSS BETA AHALYSES
RESULTS IH pCi/L

MEEK OF RUSSELL O.U.B. CIRC. IH CIRC. OUT. BEER CREEH TAP llF.I.L B"

DEC. 30
JAH. 6

,IAH. 13

,IAH. 20
JAH ~ 27
FFB. 3

FEB. 10

FEB. 17
FEB. 24
ilARCH 3
IIARCH '10

iiARCH 17

HARCH 24
IIARCH 31

APRIL 7

APRIL 14

APRIL 21

APRIL 28
IIAY 5
I)AY 12

HAY 19
ifAY 26
.IUHE 2

JUHE 9

JUNE lh
JUHE 23

- JAH. 5
- JAH. 12
- JAH ~ 19
- JAH. 26
- FEB. 2
- FEB. 9
- FEB. 16
- FEB. 23
- NARCH 2
- NARCH 9
- NARI:H 16
- NARCH 23
- NARCH 30
— APRIL 6
- APRII. 13
- APRIL 20
- APRIL 27
- NAY 4
- NAY 11
- NAY 18
— NAY 25
- JUHE I
- JUHE 8
- JUHE 15
- .IUHE 22
- JUHE 2'9

6.96+2.40
5.00+2.49
3.01+2.36
4.7042.36
3.13+2.47
6.24+1.97
3.53~1.75
3.52+1.89
7.39+1.94
6.4742.14

(b)
4.80~1.20
3.31~1.22

10.86i0.30
4.86+1.18
?.00~1.03
?.02+0.94
2.35+0.86
2 '2f0.85
3.58+0.92
1.73+0.74
3.15+0.80
1.95+0.83
1.39iQ.?7
1.7040.83
2.51f0.84

4.01 ~2.28
2.?642.48
5.?5i2.54
5.10f2.53
4.4842.53
.3.18+1.82
3.8?il.93
5.034 1.99
5.54~1.83
3.81~2.05
4.89+1.20
4.92f I. 10
2.46>f.t3
2.4941.18
4.22+1.17
3.13i0.91

< 1.20
1.20

1.27+0.90
2 '0%0.87
2.80+0.82
3.20+0.80
1.8240.82
1.53+0.80
3.05~0.83
1.22+0.79

2.60+2.06
1.79+2.37
4.48+2.22
5.57+2.48
3.48+2.39
4.Q3+1.79
3.91+1.89
2.32+1.86
3.36~1 .65
3.89+1.97
3.45il.fl
3.45'.O?
2.67+1.16
2.91~1.14
2.66+1.02
2.38+0.84

1.20
1.22f0.97
1.36+0,89
2 '8+0.85
2.79+0.79
2.91+0.76
1.81+0.83
1.31+0.77
2.48+Q ~ 79
1.69+0.81

2.16+2.08
4.18+2.56
5.08+2.47
3.91f2.38
3.3442.40
4.04+1.80
6.0141.94
3.73f 1.93
3.5841.82
4.14+1.97
6.51%1.27
5.48+1.21
2.68+1.14
2.16~1.14
4.074 1.14
2.78+0.85

< 1.20
1.20
1.20

2.01+0.87
2.12+0.80
3.02+0.82
2.23~n.83
2.58~0.85
1.46+0 ~ 67

< 1.20

5.24+2.80

4.1741.74

5.73+1.29

7.4241.42

5.0841.I9

3.8241.06

3.60f2.38

3'.82tf.89

3.63+1.14

3. 63>1. 10

I ~ 20

3.04+0.80

9.5343.46

8.78f.2.74

5.48+ 1 -53

6.25+1.37

5.46+1.32

5.83+1.82

)IAXI NUN

AVERAGE

IIIHINUN

4.13 3.46

1.39~0.77 '1.22+0.79

10.86+0.30 5.75~2.54 5.57+2.48

2.84

1.22+0.97

6.5141.27

1.46+0.67

7.4241 .42

5.24

3.82+I .06

3.82+1 .89

3.54

3.04+0.80

9.53+3.46

6.89

5.46+1.32

ALL ~JALIIES GIVEH AS < ARE LESS THAH THE LL9.

(a) Stapling equipaent nut af service.
~bf Hn staple receivei.



TADLE V D

1985 EHVIROHHEHTAL MA'fER SAHPLES GROSS DETA AHAI.YSES

RESULTS IH pci/I

UEEI| OF RIJSSELL O.U.D. CIRC. IH CIRC. OUT DEER-CRFEH TAP MELL '8

JUHE

,IUI Y

JULY
JUI. Y

.)UI.Y

AUG.

AUG.
AI)G ~

AUG.
SEPT.
SEPT.
SEPT,
SEPT.
SEPT.
OCT.
OCT.
OCT.

OCr.
I40V.
HQV.

HOV.
t(OV.
AEC.
DEC.
DEr..
DEC.

30-
?

14-
21

28-

11

18-
25-

I
8-

15-
22-
'J9

&-
13
'70

27-
3-

10-
17-
24-

I

8-
15
22-

JULY
JULY

JULY
JUL'Y

AUG.

AUG.

AUG.

AUr,.

AUG'EPT.

SEPT ~

SEPT.
SEPT.
OCI'.

OCT.
OCT.
OCT.

HOV.

HOV.
HOV.

HOV.

HOV.

DF.C.

DEC.

DEC.

DEC.

6

13

20
27

3

10

17

24
3I

?

14

21

28
5

12
19

25
2

9
16

23
30

7

14

21

2.40t0.84
2.49+0.83
2.65+0.86
1.88+0.86
2.40+0.84
2.73t0.72
2.29+0.73
2 '1+0.85
2.19+0.85
2.03+0.85
2.15+0 '0
2.36+0.8?
3.58t0.82
1.63t0.88

(cs I .

2.5&t0.84
2.21t0 F 85
3.45t0.92
3.60t0.82
3.75t0.91
2.42t0.89
2.88t0.83
3.29t0.91
2.62t0.87
1.97+0.82
4.13t1.01

1.82tQ ~ 79
4.62+0.94
1.83t0.82
'I.88t0.87
2.87t0.88
1.74t0.80
2.73t0.72
3.57+0.92
1.80t0.83
2.30+0.93
2.S5t0.91
2.55t0.87 .

2.14t0.81
3.3&t0.89
2.66t0.87
1.93t0.85
3.53t0.82
2.55t0.81
2.8lt0.80
3.84t0.85

(c)
2.48t0.88
2.89+0.8&
3.31+0.91
2.33t0.88
2.40+0.90

1.87t0.75
?..91t0.88
2.31+0.85
1-62t0.82
2.14t0.83
1.35+0.78
2.81+0.73
2.48+0.81
2.75t0.88
2.16+0.84
1.68t0.83
1.?3t0.85
1.48t0.78
3.47t0.95
2.65t0.87
1.98t0.81
2.53tQ.77
2.5?+n.84
3.96t0.86
3.02t0.77
1.56t0.84
2.42+Q.84
2.82+0.85
3.20+0.90
2.58+0 '?6
2.56+0.93

2.46+0.79
2.04t0.85
2.84t0.87
1.74t0.87
2.4&t0.81
1.78+0.80
2.82+0.74
3.30+0.79
2.21+0.85
2.56+0.91
2.03+0.85
1.94f 0.87
1.52t0.80

(a)
2.02t0.85
1,'5'It0.80

(c)
2.04t0.79
3.72+Q.82
3.75+0.86
2.48t0.88
1.82t0.90
2.19+Q.80
3.42+0.95
I.S2+0.89
1.43+0.BS

3.55t I . 13

/.37tl.IS

3.78t0.95

5.74t1,23

4.79t0.95

3.83tl.l6

I.8&t0.85

3.17+0.89

1.83t0.82

3.16+0.79

3 ~ IOt0 ~ 79

2.32t0.86

5.57t I .30

S.26+1 ~ 20

4.39t1.29

7. Intl.32

6.45t1.21

4. 12tl.28

Hnx(HUH

AVERAGE

itIHIHUH

4.13t).()I

2.64

1.63t0.88

4.62t0.94

2.66

1.74t0.80

3.9&+0.86

2.42

1.35+0.78

3.7&t0.85

2.32

1.43+0 ~ 85

7.37tl.lS

5&03

3.55t1.13

3.17+0.89

c'7
a ~ Jr

1.83t0.82

7.10t I .3?

5 ~ 48

4. 12t1.28

AI.L WLIIES GIVEH AS < ARE I ESS TKAH TKF I.I.D.

(a) Soap)ic8 equipment oui, of se> vice
(c) Sanple lost, duY'in8 procession.



6r

COMPARISON OF GROSS BETA DATA FOR

WATER SAMPLES UPSTREAM (RUSSELL STATION)
AND ~TREAM (ONTARIO WA'xiR DISTRICT)

Upstream

IO.O.

7.5

I ~

pCi/liter
5.0

I )

Ave. = 3.38

2.5'

I
I

Downstream

l0.0

7.5

5.0

oCi/liter

2.5

) )

I

Ave. = 3.06

2I 3l 4l Sl

WEEK ABBER



TABLE VI A

EHVIROHHEHTAL MATER SAHPLES TRITIUH AHALYSIS
RESULTS IH PCIII.

HOHTH OF RUSSELL O.M.D. CIRC. ICW CIRC. OUT DEE R CREEK TAP MELL

'8'AHIjARY

FEBRUARY

< 800

< 800

< 800

< 800

< 800

< 800

< 8nn

< 800

< 800

< 800

( 800

< 800

< 800

< 800

HARCH < 900 < 900 < 900 < 900 < 900 < 900 : 9no

APRIL ( 930 ( 930 < 930 ( 930 < 930 — < 930 < 930

NAY

J1IHE

< 910

< 980

< 910

< 980

< 910

< 980

< 910

< 980

< 910

( 980

< 910 910

< 980

AUGUST

SEPTEHBER

OCTOBER

HOVEHBER

DECEHBER

< 970

< 920

< 900

< 900

< 900

< 900

< 970

< 920

< 900

( 900

< 900

< 950

< 970

< 920

< 900

< 900

< 900

< 900

< 970

< 920

900

< 900

< 900

< 900

< 970

< 920

900

< 9'00

< 900

< 900

< 970

< 920

< 900

< 900

< 900

( 900

< 970

< 920

< 900

< 900

< 900

ALL VALUES GIVEH AS < ARE LESS THAH THE LLD.



TABLE VI

FALLOUT TRITIUH AHALYSIS
RESULTS IH pCi/L

HOHTH OF

JAHUARY

FEBRUARY

STATION 3

< 900

< 900

STATIOH 5

( 900

< 900

< 900 < 900 < 900

( 900 <. 900 < 9nn

STATIOH 8 STAT IOH 10 STATIOH 12

HARCH < 900 < 900 < 900 < 9nO < 900

APRIL

HAY

900

< 900

< 9no

< 900

( 9nn

( 900

( enn

< 9no < 900

JURE

JULY

< 900

< 900

< 900

( 900

< 900

< 9nO

< 900

( 900

< 900

< 900

AUGUST

SEPTEHBER

OCTOBER

HOVEHBER

BECEHBER

< 900

< 900

< 900

< 900

< 900

< 900

< 900

< 900

< 900

< 9nn

< 900

< 900

< 900

< 900

< 900

< 900

< 900

< 900

( 9no

< 900

( 90n

900

< 900

( 900

< 900

ALL VALUES GIVFH AS < ARE LESS THAH THE LLD.



L141F,v. Iqrtftir AIIAIps I,

RF.SIjl. fS I tl nr, j /I.

HntITII IIF I l)rA f lntl 1- I:31

SEPTFHAFA

SF.PT'EHBER

SEPTEHBER
SF.P TF.HBF.R

SEP fEHAFR

SEPTEHAFR
SFPTF.HAF.R

IIC fOAEP,

OCTOBER

OCTOBFR

OCTOBFR

OCTORER
I!r,' OAF.R

nr, rOAER

tlOVF.HAF.R

HOVEHBER

IIOVFHAER

HOVEHBER
HrJVF.HBF.R

unVFHAFR

tIOVEHAER

DECFHBER

DECFHAFR
IIFrEHAER
DF.r.F.HAER

riF.r,F„HAER

DECF.HBER

DECEHBER

fIFFR I;PFFIr

DELL
TAP

RQSSFI I. RTA f lntl
OIITARIO IIATFR fIISTRIC'f

r. IRC. 1 tl
I' PI'. nil 1

fIF.F.R CRF.ER

UF.I.L
TAP

PIJRRFI.I„S rdT lntl
OHTARIn UATFR DTSTRIr,'f

r.rRr., TII

CIRC. OIJT

DEFR CREEI(

IIELI.
fdP

PIISsF I I $ 14 r f Ott

rINrARrn UAfFR AISTRlrf
CIRC. III
C-IRC. n»r

DEER CREEI(
UFI I

TAP

RIISSFI I S'Id'f fan

f}IIfART.Q UAIFR ll[$fRll'.T
C IRf . I tl

CIRC. OI)T

< 0,50
1.97

< 0,7'7
( 1.71
( I .„'?4

I .'71

0,60
< 0.66

0. O't

< 0.57
< 0.45

MQ

< 0.78
< 0,45
< n.6I
< 0-45
< I ~ >>

0.PI
< 0.73
< 0.63

A )7
< 0.98
< 0.46
< 0-43
< 0.III
< 0.56
< 0.52

Al.l. VALUES GIVEH AR < ARE I.F.SS fltAII TIFF I.l.fl ~



TABLE-VII A

RUSSELL STATION UATER GANNA ISOTOPIC AXALYSES

RESULTS IH pCi/LITER

BETUEEH

I|ATES OF

7

BE

51

CR

54
NH

59 58 60 65
FE CO CO ZH

95
2R

95
HB

JAH.
FEB.
NARCH

APRIL
NAY

JUHE

JULY

AUG.
SEPT.
OCT.
HOV.

BEC.

I - JAH. 31

I - FEB. 28
- NARCH 31

I " APRIL 30
I " NAY 31

I " JUHE 30
I - JULY 31
I - AUG. 31

I - SEPT. 30
I - OCT. 31

I - HOV. 30
I - DEC. 31

< 63 < 80 < 4

< 57 < 80 < 4

< 68 <IQO < 4

< 64 < 80 < 4
< &2 < 87 < 4

< 66 < 87 < 5

< 69 < 87 < 4

< 79 <117 < 5

< 67 < 90 < 4

< 69 < 97 < 4

< 66 < 90
< 70 < 90 < 5

8 < 5
7

5
7 < 4

? < 5
8 < 5

8 < 5
<10 < 5

8 < 5

9 < 5

7 < 5

9 < 5

I ( 8

( 3 < 8
3 < 8
4 < 9
3
3 < 9
2 < 9
3 <10
2 < 9

2 < 9

3 < 9

3 <10

9
8

IO
9

8

< 10
10

< 10
9

< 10

( 10

< 10

5
5
5
5
5
5
5
7

5

5

5
( 5

BETUEEH
'ATES OF

103 IQ& 131 134 137 140 141 144 226
RU RU I CS CS BA CE CE RA

JAH. I
FEB. I

NARCH I
APRIL I-
NAY I

JUHE I

JULY
AUG. I

SEPT. I

OCT. I

HOV. I

BEC. I-

JAH.
FEB.
NARCH

APRIL
NAY

JUHE

JULY
AUG.

SEPT.
OCT.
HOV.

BEC.

31

28
31
30
3I
30
31

31

30
31

30
31

6 <53
6 <50
7 <58
6 <57
7 <58
7 < 60.
7 <64
9 <64
7 <60
7 <57
7 <61
7 <64

< 10
8

l7
9

9

< 10

< 11

< 28
< 11

< 14

< 11

< 10

5 < 4 < 4

4 < 5 < 4

5 < 5 < 6

5 < 6 < 4

5 < 6 < 4

5 < 5 ( 4

5 < 5

5 < 5 < 8
5 < 5 -< 5
5 < 5 < 5
5 <. 5

6 < 5 ( 4

< 2Q

( 20
( 25
( 21

< 22
(
( 22
( 3Q

22
25
22

< 24

<88 < II
< 85 < 11

( 96 ( 11

< 94
<95 < 'll
<IQQ < 12
( 94 < 12

< 96 < 12
< 96 < 11

( 96 < 11

< 96 < 12
<100 < 13

ALL VALUES GIVEN AS < ARE LESS TNAH THE LLB.



TABLE Vll 8

ONTARIO IIATER IrISTRICT HATE'R GANNA ISOTOPIC ANALYSES
RESULTS IH OCi/LITER

BETUEEK
BATES OF

7 51
BE CR

54 59
NN FE

58 dn d5 95 95 103 106 131 134 137 140 141 144 22d
CO CO ZN 1R HB RU RU I CS CS BA Cf CE RA

DEC. 28
JAH ll
.IAH. 25
FEB. 8
FEB. 22
tlARGH 8
rIARCK 22
Af'Rll 5
APRII. 19
tlAY 3
tIAY 17
rl&Y 31

.IUNE 14
,rNNf 28
JULY 12
JULY 26
ANG.

AUG. 23
SEPT. d

SEPT. 20
nCT.
OCT. 18
Irnv. I
IIOV. 15
rrnV. 29
llEC. '13

- JAH. II
- JAH. 25
- FEB. 8
- FEB. 22
- HARCH 8
- NARCH 22
- Af'RIL 5
- APRII 19
-NAY 3
- NAY 17
- NAY 31
- JUNE 14
- JIINE 28
- JULY 12
- JULY 26
- AUG. 9
- AUG. 23
- SEPT ~ 6
- Sff''I. 20
- OCI.
- OCT. 18
- HOV. I

NPV Is
- NOV. 29
- BEG. 13
- BEG. 27

< 65
< 63
< 62
< db
< &6
C 65

69
C 71

C 70
< 69
C 70

< 73
C 73
< 68
< 71

< 72
C 77
< 71

C 71

C &9
C 70
< 69
( 78

< 76
< 84

< 71

< 9&

< 89
C 88
< 92
< 91
< 94
<I I 0
<100
< 97
< 99
CIOO
< 1 00
CI 1 0
C 94
<105
<105
CI IO
<100
<100
< 92
<105
<105
<I '15

<120
<125
<100

5 < 9
5 < 9
5 < 8

5 < 9
5. '< 8

( 5 ( 9
C 5 <10
( 5 C 9

5 C 9

5 < 9
5 C

< S <10
6 C 10
5 C 10
5 < 9

5 < 9

( 5 C 9

5
( 5 ( 9

5 < 9
5 < 9
5 C 9
6 ( Il
6 <10
6 < Il
5 < IO

5
5
5
5
5
5
6

5
6

6

6

6
C

5
6

6
c 5

6
C

5
5
6
6

6

6
6

3 C 9
'2 < 9
4 < 9
5 < 8

9

4 < 9
3 < 9

C 4 (
4 < 9
4 <10

C 4 C

3 C 10
4 C 10
4 <10
3 <10

C 3
C 4 < 9
C 3 <10

3 <10
3 <10
3 < 9
3 <10
5 < 9

C 12
5 <11
4 <11

<10 < d
5 < 8

<10 < d
9 < 6
9 < d

<10 < d
<11 < 6
C 10 C d C
<10 < d
< Il < d C 8
C ln < 6 4

11 < 6 < 9
<11 < 7 < 9
<10 < 6 < 8
<11 < 6 c 8
C 10 < 6 < 8
<11 < 6 < 9
< II < 6 C 8
< II C 6 < 8
<11 < d < 8
< I'I < 6 < 8
C In < 7 C 9
<12 < 7 C 9

11 < 8 < 9
< 12 < 8 = C 10
<11 < 6 < 9

<55 <17 < 6
< 57 < 17 < 5
< 52 < Id < 5
< 55 < 17 < 5
C 59 < Id < 5
<56 <14 < 5
C dn < 22 < 6
C 57 < 19 < 6
C 60 < 17 < d
C 60 < 17 < 6
C 62 r IB C 6
< 59 < 20 < 6
< 58 < 23
C 62 < 15 < 6
C 59 < 20 < 6
< 62 C 19
C61 <22 < 6
< 60 C 18 C 6
< sB < 19 < e
<60 < 'IB < 6
< 58 < 19 < 6
< 61 C 20 C 6

< 64 < 25 < 6
C 65 < 28 < 6
C &5 C 30 C d
< 63 < 17 < 6

5 < 7
5 < 7

5
6 < 6

6
6 < 7
5 C 8

7 < 6
7 < 6
7 < 5

C 6 < 6
6 < 6
6 < 8

e
e
6 < 6
6

C 6 < 7
6 < d

6
6 C 7
e

C 6 < 8
6 < 7
7 C 8

7

< 24
< 23
< 23
< 24
< 24
< 24
< 27
< 2&
< 25
< 25
< 26
< 27
< 28
C 25
< 27
< 26
C 28
< 26
< 26
< 24
C 26
< 27
< 28
< 30
< 30
< 25

C 91
< 90
C 87
< 91

< 92
< 92
C 98
< 97
< 97
C 97
< 97
< 97
< 99
< 97
< '98

<100
<100
< 98
< 98
< 99
C 9&
C 99
<100
<100
<105
<100

< 12
< 12

11

< 12

< '12

C 12

< 12
C 12
< 12
C 12

12
< 13

< 13
12

< '12

12
C 13
< 13
< 13
< 13
C 12
C 12
< 14

14

< 13

ALL VALUES GIVEN AS < ARE I.ESS IHAH THE I.LB.



TATLE VIT C

CIRC. OU'I HATER GANNA ISOTOPIC ANAL'YSES

RESUI.TS TH pCI/LITER

RETVEEN

OAIES Of
7 $ 1 54 59

IE CR NH FE

58 60
CO CO

65 9$ 95
ZH ZR HB

103 106
RU RU

'I 31 134 'I 37
I CS CS

140 141 144
8A CE CE

22d
RA

tiEC.
. IIH.
JAH.
FER.
FER.
HARCH

HARCH
AI'RIL

Al'RlL
HAY

HAY

HAY

.IVNE

JVHE
.IULY

JUI. Y

AUG.
AUG.
SEPT.
SEPT.
OCT.
UCI.
nCI.
Hnv.
HOV.
DEC.

27-
10-
24-
7-

21
7-

21
4-

18-
2-

Id-
30-
13-
27-
11-
25-
8-

22-
5-

19-
3-

17-
31-
14
28-
12-:

JAN. 10
JAN. 24
FER. 7
FE8. 21
NARCH 7
HARCH 21
APRIL 4

Af'RIL 18
NAY 2
NAY

IIAT 30
JUNE 13
JUNE 27
JULY Il
JULY 25
AUG. 8
AUG. 22
SEPT. 5
SEI'T. 19
OCT. 3
OC I. 17
OCI. 31

HOV. 14

HOV. 28
DEC. 12
OEC. 26

< 43 < 92
< 47 < 92
< 65 < 93
< 62 < 88
< d5 < 91

< 43 < 91

< 49 < 97
< 72 <500
< 46 < 99
< 49 <l00
< 49 < 99
< 71 <100
< 71 <400
< 75 «05
< 72 <100
< 71 «00
< 71 <105
< 74 '«10
< 71 <1 05

IHSUFFICTEHT
< 75 <110
< 69 < 97
< 72 <105
< 78 <I20
< 81 <130
< 73 <100

5
5
4

5
5
5
5
5
5

5
4

5
5
5

5
5
5
5

SANPLE
6

5

6

6

5
6

9

9
8
9
8

9
9
9
9
9
9

< 10

< 10

< 10

9
9

< 10

< 11

< 10

FOR GANNA
< 10

9

9
< II
< 11

< 10

5
5
5
5
5
5
5
5
5
5

5
6
6

6

6

6

6

AHALYSI

5
6

6
6
6

3
2
3
3
5
5
3
3
4

4

3

3

3
3
4

3

S

3
4

4
4

4

9 < d
<10 < 6

9 < 9 < 5
8 < 9 < 4
8 < 9 < 4
9 < 9 < 5
9 <10 < 6
9 <10 < 7

< 10 < 10 < 6
< 10 < 10 < 4
<'10 <10 < 6
<10 <11 < 4
<10 <11 < 6

9 < II
9 C II < 7

<10 <11
9 <10 < 4

< 10
< 10 < II < 6

9 <11 < 6
< 10 < 11 < 4
< 10 < 11 < 7
<11 < '12 < 7
< 10 < II < 8
< 10 < 10 < 4

7 <56
8 <5$
8 <54
7 <5$
7 <54
7 <51
8 <58
8 <61
8 < $ 9

9 <59
8 <60
8 <56
9 < $ 9

9 <62
8 <62
9 <61
9 <61
8. <60
8 <62

9 <62
8 <62
9 <63
9 <64

< 11 < 62
9 <64

1$ < 5 < 5
< Ib < 6 < 5
<15 < 5 < 4
<15 < 5 < 6

Ib < 5 < d
16 < 5 < 6

<17 < 4 < 4
<20 < 4 < 7
<17 < 6 < 7
<17 < 4 < 7

<17 < 6 < 7

<18 < 4 < 6
<19 < 6 < 6
<21 < 6 < 6
<19 < 6 < 4

19 < 4 < 4
<18 < 6 < 6
<25 < 4 < 6
<19 < 6 < 6

<20 < 6
15 < 4 < 4

<20 < 4 < 6

<26 < 4
<38 < 6 < 8
<16 < 6 < 6

6
6
6
6

6

6
5
7
6
4

7
7
7
7
7
8
7

7

4
7
8

< II
6

< 24 < 91
< 24 < 91
< 23 < 86
< 23 < 87
< 23 < 87
< 23 < 88
< 25 < 96
< 24 < 96
< 25 < 97
< 25 < 96
< 25 < 98
< 26 < 97
< 26 <100
< 27 <100
< 26 < 98
< 27 < 97
< 27 < 97
< 29 «00
< 27 < 98

< 28 «00
< 25 < 98
< 27 < 98
< 30 <100
< 31 <100
< 25 < 96

< 12
< 12
< 11

< 11

< 12
< 12
< 12

12
< 13
< 13
< 12

11

< 12
< 12
< 12
< 12
< '13

< 12
< 13

< 13
< 12
< 13
< 13
< 13
< 13

AI.L VALUES GIVEN AS < ARE LESS IHAK THE LLD.



TABLE VII D

DEER CPEEK uATFR GAHNA ISOTOPIC AHALYSES
RESULTS Itt pCi/LITER

BETMEEH

DATES OF

51

CR

54
HH

5'9

FE

58
CO

60 65
CO ZH

95 95
ZR HB

JAH.
FEB.
HARCH

APRIL
HAY

JUHE

JULY

AUG.

SEPT.
OCT.

HOV.

DEC.

I - JAH. 31

I — FEB. 28
1

— HARCH 31

1
- APRIL 30

1
- HAY 3I

1
- JUttE 30

1
— JULY 31

1
- AUG. 31

1
- SEPT. 30

1
- OCT. 31

1
- HOV. 30

1
- DEC. 31

< 63
( 58
< 58
( 64

< 65
< 66
< 69
< 67
( 65
< 66
< 65
< 67

< 82
< 79

< 78
< 82
( 80
< 85
< 9l
< 90
< 85
( 88
< 86
( 87

<.6
< '5

5

5

5
6

( 6

5

5

5
5

6

7

8

7

9

8

9
9

9

8

9

8
8

5

5 ~

5

5

6

5

5

5

5

5

2 < 9
5 (
2 < 9
3 <10

9
9

4 < 11

4 < 9

< ln
3 < In
3 <10

9 < 6
9

<'9 < 5
<10 < 5

9 < 5
10 < 6
10

<10 ( 6
<>0 < 6

10
10 ( 5

10 < 6

BETMEEtt

DATES OF

103
RU

106
Rlt

131

I
134 137

CS CS

140 141 144 226
BA CE CE RA

JAH.
FEB.
HARCH

APRIL
HAY

JUHE
'JULY

AUG.

SEPT.
OCT.
ttOV ~

DEC.

1
- JAH. 31
- FEB. 28
- HARCH 31

I - APRIL 30
1-MAY 31

1
— JUHE 30
- JULY 31 .

1
" AUG'1

1
- SEPT. 30

1
— OCT. 31

1
- HOV. 30

1
- DEC. 31

7
7

7

7

7

7

8

8

8

8

7

8

< 58
< 58
< 52
< 58
( 60
< 62
< 64

< 61

< 61

< 61

< 57
57

9

9

9

< 10
( 9

9

10

< 12
< 10

12

9
In

5 < 6

6 < 6

6 < 5
6 < 7
6 < 6

6 < 6

h.
6 < 6
6 < 6

6 < 5

6 < 6

5 < 6

4

5 (
4

5

5 (
4

(
5 (
4

5
4

5

22
21

22
22
23
24
24
23
23
22
23

( 94
< 92
< 88
< 97
< 97
< 99
<105
< 98
< 99
< 96

96
< 9?

12+3
27+3
13+3
12+3
11+2
1242
42y4
< 12
17+3
< 12

13
12y2

ALL VALUES GIVEH AS < ARE LESS THAH THE LLD.



TABI E VII E

TAP IIAYER GAHHA ISOTOPIC AHALYSES
RESULTS IH pCi/LITER

BETNEEH

DATES OF

7

BE

51

CR

5'?

FE

58
CO

60 65 95
Co ZH ZR

95
HB

JAH.
FEB.
IIARCH

APRIL
tlAY

JUHE

JUI. Y

AUG.

SEPT.
ocr.
HOV.

DEC.

I - JAH. 31

I - FEB. 28
I — HARCH 31

I - APRIL 30
I — IIAY 31

I - JUHE 30
I - JULY 31

— AUG. 31

I - SEPT. 30
I - ocr.
I - HOV. 30
I - DEC. 31

( 59
( 58
< 59
< 63
< hl
< &4
( 84
< 69
< 66
( 64
< 64

< 63

< 76
( 75

< 77
< 84
< 84
< 83
« ln
< 95

5

5
( 5

6

6

< 86
< 81

( 5

5

<81' 5

<83 < 5

7
( 7

8

8

8

8

<-11
9

8

8
'?

8

5 < 3

5 < 5

5 ( 2

5. ( 3

5

5 < 3

7 < 4

6 < 4

5 ( '3

6 < 3
5 (

( 5

8 ( 9 < 5

9 < 9 < 5.
8 < 8 < 5
8 ( 9 ( 5
9 <10 < 5
9 '< 10 ( 5

10 < 11 < 5
11 ( 10 < 6
10 ( 9 < 5

9 <10 < 5
in ( In (

9 < 9 < 5

BETIIEEtt
DATES OF

103
RU

106
RU

131 134 " 137 140 141 144 2? &

I CS CS BA CE CE RA

JAH.
FEB.
HARCH

APRIL
HAY

JUHE

JULY
AUG.

SEPT.
OCT.
HOV.

DEC.

I - JAH. 31

I — FEB. 28
I - HARCH 31

I - APRIL 30
I -HAY 31

I — JUHE 30
JUI.Y 3 I

I - AUG. 31
- SEPT. 30

I - OCT. 3I
I - HOV. 30
I - DEC. 31

7

6

6

7

7

7

7

8

( 7

( 7

7

7

< 53
< 52
< 56
< 60
< 58
< 58
( 59
< 65
< 58

< 60
< 60
< 58

'?

8
'?

(10 (

'?

9

5 ( 5 ( 4 <20
5 ( 6 ( 4 <20
6 < 5 < 4 (20
6 < 7 < 4 <22
6 ( 6 < 4 <21
& < 6 ( 4 <22
6 ( 6 < 4 (23
6 < 7 ( 5 <23
6 ( 6 < 4 (22
6 < 6 < 4 <22
& ( 6 ( 4 (22
6 < 6 < 4 <22

< 89
( 86
< 89
( 96
< 94

94

< 96
<105
( 94
< 94

96
< 94

< 11

11

< 12
13
12

13

13

< 13
12
I2"
12
12

ALL VALUES GIVEtt AS < ARE LESS THAt) THE LLD ~



TABLE UII F

IIELL 'B'JATER GAHHA ISOTOPIC AHAI YSES
RESULTS IH pCi/LITER

BETUEEtl
DATES OF'

51
BE CR

54 59 58 60
HH FE CO CO

65
2tl

95
2R HB

JAtt.
FEB.
HARI'.K

APRIL
HAY

JUHE

JULY

AUG'EPT

~

OCT.

HOOD

DEC.

I - JAtl. 31

I — FEB. 28
I - HARCH 31

I - APRIL 30
I - HAY 31

I - JUttE 30
.I - JULY 3I
I — AUG. 31

I — SEPT. 30
I - OCT. 3I
I — HOU. 30
I - DEC. 31

< 61 < 80 < 5

< 62 ( 80 < 5

< 60 < 80 < 5
< 64 < 84 < 5
< 65 < 85 ( 5
< 66 < 87 < 5
( 70 < 94 ( 5
< 66 < 87 < 5
( 65 ( 85 < 5
< 64 ( 83 < 5

< 71 < 90 < 6
< 65 < 84 < 5

7 < 5
8 < 5

8 < 5
8 < 5.
8 < 5

8 ( 6

9

8 < 5

8 <; 6

8 < 5

8 < 6

8 < 5

2 <10
5 (11
3 <10
3 <11

( 9

4 <11
3 ( 9
3 <10

< 10

3 <10
5 <11

< 11

8 < 5
9 < 6

5
10 < 6

9 < -6
10 ( 6

<10 < 6

< IO ( 6

10 ( 6

9 < 5
11

<10 ( 5

BETIIEEH

DATES OF

103 I 06 .131 134 137 140 141 144 226
Ru Ru I CS Cs BA CE Cf RA

JAH.
FEB.
HAI'CH

APRIL
HAY

JUIIE
JULY
AUG.
SEPT.
OCT.
HOU.
DEC.

I
- JAH.

I - FEB.
I - HARCH

I - APRIL
I — HAY

I — JUHE

I - JULY
I - AUG.
I — SEPT.
I - OCT.
I - HOU.

I — DEC.

31

28
31

30
31

30
31

31

30
31

30
3I

< 53
< 54
< 58
< 60
< 61

< 61
< 6I
< 62
< 60
< 60
< 64
< 60

8

9

9

9

< 10
12

< 10
10 '(

< 10
< 'll
( 9

5 < 5 < 4 <21
5 < 6 < 4 <21
5 ( 5 < 5 <22
6 ( 6 < 4 <23
6 < 7 < 5 <23
6 < 6 < 4 <23
6 ( 6. < 5 ( 25
6 ( 6 < 4 <23
6 < 6 < 4 <23
5 < 6 < 4 (22
6 < 6 < 5 <24
6 < 6 < 5 (22

< 89
( 93
< 93
< 99
< 99
< 99
<100
<IQQ

98
< 98
<100

-< 98

32+3
39t3
42+3
45t3
30t3
3St3
11+?
28+4
2Q+2
17t2
14+2
20+2

ALL UALUES GIUEH AS ( ARE LESS THAH THE LLD.



TABLE VIII

FAI.I.OUT GROSS BETA 4HALYSES
RESULTS IH piCi/H"/DAY

HOHTll OF

JAHljARY

FEBRUARY

HARCH

APRIL

HAY

.I&HE

JULY

AllGUST

SEPTEHBER

OCTOBER

HOVEHBER

DECEHBER

STAT IOH 3

3.4>+0.68

(a)

2.23te.79

4.10tl.27

9.97+1.18

l.40t1.17

< 1.20

2.78+O.68

8.82+4.13

5.40tl.46

6.08t2.23

13.60t1.55.

STAT IOH 5

1.24tl.72

2.54te.57

3.41t 1.01

5.85t1.36

11.23te.13

23.80t3.02

1.80+0 ~ 23

9,57+1 ~ Q9

19.28+5.25

2.9i+1.30

7.43+2.28

7.58+0.94

STATIOH 8

3.&ltl.&5

6 '3+1.27

3.72+1.10

5.6ltl.41

6.24tl.18

2.3&tl.63

1.78+1.23

2.7~+0.78

14.01+0.33

3.14+1.74

5 99+2-18

10.12tl ~ 21

STATIOH 10

4.49tl ~ 97

7.77t0.98

1.9&t0.95

8,43tl.43

3.09te.&1

6 70t2.31

5.03tl."4

3.33+0.85

10. 14+3.15

3. 19tl .22

6.59t2.23

6. 17t1.15

STATIOH 12

9.37+2.81

7.74tf,27

2.08t 1.06

8.40t1.36

5.96+1.00

3.84t2.31

2. 2&t 1 . 73

4.54+1.05

7.27t2.56

5.66+2.11

11.9I+2.48

6.2&t1.51

HAXIHUH

AVERAGE

HIHIHUI

13.60tl.55

5.78

1.40t1.17

23.8Qt3.02

&.05

1.24t1.72

14.01+0.33

5 '2
l.78+1.23

10. 14t3.15

5.58.

1.9&to.95

11.91t2.48

6.28

2.08+1.06



I X

EXTERNAL PENETRAT I NS RAD I AT I QN

THERMQLUMI NEBt ENT DOS I METRY
r

Uni ts = I'1r/91 day Qtr

LO'".ATION 1st 2nd «rd Qtr 4th Qtr

N2 - N7 plus N13 are
on-site near the line
of highest annual
average ground level
concentration.

N8 - N12 are offsite at
a distance of 8 to 1$
mi les

N14 - N16.are, located
along a line 3000'est
of the plant
N17 - N21 are located
along l.ake Road;

N22 " N24 are located
along the east site
boundary line
N25 - N30 are offsite
at a distance of 8
to 15 miles

N31 through N40 are
located in an arc at a
distance of 4"5 miles

C.

5
6
7
8
9

10

1
Pl

1 ~

14
15
ib
17
18
19
20
21
22
np

26
27
28
29
«0
>1

34
~ '«J

ab
a7
38
«9
40

17. 4
17. 2
19. 1

21 ~ 8
14. 6
58. 5
iw. 5
11,8
1:«. 4
15. 2
14. 6
19,0
16. 0
17. 9
16. 1

16. 8
18. 2
lb. 5
lb. 2
lb.1
17 '
16 ~ 4
17. 0
14. 6
la. 8
15. 7
16. 1

14. 6
13'
16. 2
14 F 4
15.9
15.9
lb.5
14. 8
1.5a 5
lb. 2
15.7
15 ~ 5

*

*

4 '
4 ~ «

4.8

« ~ 7
'9. 4

~.0
3.4
>.8
« ~ 7
4.8
4.0
4 ~ 5
4. 1

4.2
4.6
4 ~ 2
4.1
4. 1

4 ~ 4
4. 1

4 ~

~~ ~ 7
~> ~ 5

4. 1

Za 7
3.4
4.1
«.6

4.0
4.2
c.7

4.1
4.0
.« ~ 9

18. 1

18. 1

15. 6
18. 7
14. 8
65. 8
15. 0
1".5
1 .6

Q

1 i. 1

17. 0
la. 5
16. 2
15 ~ 7
15 ~ 5
14. 9
15. 1

15. 9
15. 6
14. 4
1>. '9

14. 9
11. 7ii. 1

15. c
14. 6
1 ~ .0
10. Z
15. 5
14 ~ 4
15 ~ 1

15. «

15. 3
1~ 1

14. 4
ln. 8
18. 2
14 ~ 4

4.6
4.6

4a7
i.7

R10. 5
« ~ 8

~~ ~ 2
i« ~ S
~~ ~ 2
4 ~ 4

4.1
4.0
~.9
<.8
«„8
4.0

3.6
D ~ 5
3.8
2 ~ 9
~~ ~ 2
« ~ 9

~b s

~ ~ 0
-.6

v.6
".8

'.9
34
2 ~ 6
~« ~ 7
4.6

18. 8
18. 5
19. 2
,1,2
15. 2
69 '
14. 1

1 l. 4
12. 2
14. 7
14. 2
19. 0
16. 4
18. 8
17. 8
16. 4
18. 2
18. 6
18. 1

17. 4
16. 8
18.5
1 b. 7
13 ~ 7
12. 5
15. 5
1?.5
15. 7
15. 5
17 ~ 0
15. 9
lb. 7
15. 4
19.4
15. 2

16. 8
lb. 6
14 ~ 6

4.7
4.7
4 ~ 8

2.8
211.2

Z.6
2 ~ 9
« ~ 4
>.7
>.6
4.8
4.1
4 ~ 7
4 ~ 5
4.1
4.6
4.7
4.6
4 ~ 4
4.2
4.7
4 ~ 2
2 ~ 5
4 ~ c
« ~ 9

n ~ 4
4.0
« ~ 9
4.a
4.0

« ~ 9
4. '9

«.8

4 ~ 2
D ~ 7

20 ~ 9
18 ~ 5
21 ~ 2
a,w ~ 0
lb. 7
69. 2
17. 8
14. 5
15. 5
16 ~ 4
15. 8
20 7
lb. 2
19. 2
18. 4
18. 2
18. 8
17. 7
18. 1

17. 2
lb. 2
16. ~

17. 1

14. 9
1Z. 8
18. V
18. 2
15. 5
11. 7
18. 4
15. 2
18. 7
18. 6
18. 7
16. 4
16. 6
18. 1

19. 4
15. 1

*

*

4.5
v.7

4-1
4.0
5 a

4.1
4.8
4.6
4 ~ 6
4.7
4.5
4.6

4. 1

4. 1

« ~ 8
M ~ 5
4.5
4.6
« ~ 9
«.0
4.6
«.8
4. ~ 7
4.7
4.7
n. 1

4.2
4.6

«.8

4 ~ 7
5.Z
5.6
4.2

al l. 1



CON?lZZSON OF ~xi.D DATA
of 1984 and 1985

AVE. a&m/QUARK&vs. ~.D J.OCATlGN

2l
1984

17',

A;.e. mRem/Quar" e"

l3

2I
1985

Ave. mRem/@arum Ave. = 16.2

l3
2 [0 20 30

~~>D LCCATXON iVJiaSER



TABI,E X

N ILK
NCS«I )S IN prt/I ITCR

FARN

0

D

A

D

C

D

B

0
A

0

C

0

8
A

C

0

A

C

0

A

C

D

8
A

C

0

A

C

0

0

A

C

D,
0
A

C

D

8

A

C

D

8

A

C

0
8

A

A

C

0

0
A

D

DA IE

JAH,
JAH.
FEQ,
FEB ~

NARI'.N

NARCH

AP R II.
APRIL
NAY

II AY

.I«NF.

JIINC

IUHE
JIINE
JUNE
JUNE
IIINC

Jt)ME

JULT
J III1

JOLT
JULY

15
17

11

Ii
12

Id
18

21
23

4

d

11

13
17

20

27
I
3
9

11

JIILY
I«I Y

JI)LY
aur.,
AIJ8 ~

AIIQ,
Aur,.
All 0 ~

AUQ.
A«Q.
AUQ ~

AVQ ~

SEPT.
SEPT ~

SEPT.
SEPT,
SEPT.
SEPTo
SEPT.
SEPT.
OCT ~

nf T.

DC'CT.

OCT.
OCT,
OCT'.

Or.T.
ACT,
KOV.
NOV ~

DEC.
OEC.

23
25
30

I
d

8
13
15

20
22
27
29

3

5
10

IZ
17
19
24
2d

I
3

IO
15
17
18

22
24
12ti
10
12

'I«I Y 16
)UI.Y 18

I-131

( 0.24
fa)

( 0.30
< 0..'30
c

( 0.57
< 0.39
< 0.41
< 0.32
( 0 '8
( t),20
< 0.30
< 0.28
/ 0 '0
< 0.33
< 0.31
( 0.27
< 0.22
< 0.23i O.zz
< 0.25
< 0.22
< 0.51
< 0.4f
< O.ZI)
( 0.30
< O.ZQ
< 0 '5
( 0.27
< 0.29
( 0.43
< 0.27
( 0.23
< 0.23
4 0.35
< 0.28
( 0,26
< 0.25
< 0.24

0 '2
( 0 '8
< 0.23
< 0.29
( 0.23
( 0.27

< 0.22
( 0.20
< 0.25
< 0.3e

ta)
< 0.30
( 0.33
< 0.28
< 0.30
< 0 '0
< 0.30

CS-137

< 6

< 6
7

7

< 6

< 8

7

< 7
7

( 7

( 7

< 7
( 7

< 6

7

< 7

< 7

< 7

< 7

< 7
( 7

< 7

< 7

( 7

< 7

7

< 6

< 6

7

( 4
( 7

< 7
7

< 7
< 6
( 7

< 7

< 7

< 6

< 6
< 7

< 7

< 6

< 6

< 7

<e

< 6

< 6

< 7

< 7
< 7

BA-140

< 4

4

( 4

( 4

< 4

< 4

< 4

< 4

< 5

< 5

4

< 4

< 4

< 5

< 4

(
(
< 4

< 4

< 4

( 4

< 4

( 5
< 4

< 4
( 4

< 5
< 4

4

< 4
< 4

< 4

< 5
< 5
< 4

( 4

< 5
< 5
< 4

< 4

< 4

< 5
< 4

< 5

< 4

< 4

< 4

< 5
< 5

K-40

1320,4

f730'390>

1 460'
I/F04

1560i
'I 4604
)3401
1240+
)3IOi
f390'

320'.f70+

1260+
)250+
1290+
f3604
1340+
I290w
I27ni
17904
)ZOO!
)3304
f290~
)3704
1300+
1440+
I '230+

II
11

11

12

12
1)
ll
I '2

12
17.

10

13
12
I;3
)3
I'Z

11

12
'IZ

II
12
Il
II
11

12
12
10
)4
11

1300C
I3004
I 2204
I 3504
f370>
1270 I
12704
13403
tz5ni
I280i
I3)0t
12704
1790+
)300f
I 3'504

f2504

)330'220~

12504
1210+

IZ
17

11

11

11
11

17

14
12
10
'10

12
14

11

tl
13

II
12
lf

1300'3204

1330+
1300+
1310+
I '2704

IO
12
12
11

11

If

f3204 tl

ALL VAI.UES QIVEN AS C ARE LESS 'tHAN tHE LLD,

ta) SAHPLE COHTAHIHATED DVRIHO rHENICAL ANALYSIS.



TABLE XI
FISH SAMPLES

RESUT.TS IN PCi/tCgm WET

ltESCR If'IIOH

FIRST HALF 1985

40
K

51 54 59 58 60 d5 95 95 103 106 131 134 137 140 141 144 22d
CR NH FE CO CO ZH " ZR HB RU RU I CS CS BA CE CE RA

COHO SALNOH 6/21 372Ot23O
RROUH IROUT 6/21 7460ti25
I AKE IROUI 6/21 379ht300
WHITE TROUT 6/21 2470tldo

SECOHO HAlF 1985

<560 < 14 < 44 < 19 < 12 < 30
<360 < 7 < 27 < 11 < 6 < Id
<360 < Id < 36 < 18 < 15 < 33
<210 < 9 < 20 < 10 < 8 < 20

< 38 < 30
<23 <19
< 34 < 23
< 20 < 13

< 35 <140 <990
< 21 < 80 <980
< 27 <180 <120
<16 <99 <75

< 15 23t3 < 92
8 ldt2 < 80

< 13 29t4 < 29
< Io 21t2 < 17

<120 <220 < 28
< 76 <120 < 5
< 85 <270 < 37
< 49 <150 < 20

RSOUH TROUT IO/31
CHINOOK SALHOHII/11
UNITE PERCH 12/ 4
IcAIHBOU TROUT 12/ 4

4050t240
33dot210
2260t200
3210t210

<220 < 13 < 25 < 13 < 11 < 28
<160 < 10 < 20 < 10 < 8 < 20
<230 < 12 < 23 < 12 < 9 < 25
<450 < 12 < 28 < 15 < 9 < 29

<24 <15
<18 < I'I
< 24 <15
<27 <17.

< 19 <140 < 39
< 14 <llo < 23
< 19 <120 < 56
< 20 <140 < 60

< 14
< 'll
< 13
< 14

2lt3 < 13
32t2 < 8
15t3 < ld
31t3 < 16

< 55 <200 < 29
< 40 «70 <23
< 55 <190 < 28
< 60 <210 < 29

HACKGROUHB FISH F RON SOIIERSET SITE

FIRSI HALF 1985

liROUH TROUI 7/ 9 3730t220 <3'10
I AVE TROUT 7/ 9 3150t270 <630
UHITE I'ERCH 7/ 9 2330t210 <340

SECOHB HALF 1985

BROUH TROUT II/12 2930t150 <140
CHINOOK SALNOHI2/19 2590t220 <360
I AKE TROUT . 12/19 3220tldo <340

<12 <30
< 14 < 34
< Il < 29

8 <17
16 < 36
10 < 30

<14 <11 <28 <28 <19 <24
<17 <13 <31 <33 <22 <27
<15 <10 <25 <28 <19 <25

9 < 9 < 18 < 16 < 9 < 12
< 20 < 13 < 27 < 39 < 28 < 21
<14 <.9 <23 <26 <19 <23

<140 <130
<170 <140
<130 <230

< 88 < 26
<125 < 24
<IIO < 35

13 23t3 < 30 < 71 <200 < 28
< 16 19t3 < 26 < 83 <240 < 32
< 12 11+3 < 36 < 78 <190 < 26

9 Idt2 < 8 < 35 <130 < 18
< 12 20t4 < 50 <105 — <270 < 25
< 11 24t2 < 42 < 76 <170 < 22

ALL VALUES GIVEN AS < ARE LESS THAN THE LLB.



TADLE XI 8

VEGETATION SAHPI ES

RESULTS IH pCi/kGN IlET

DESCRIPT I OH 40 51

k CR

54 59
HH FE

58 60
CO CO

65 95 '95

ZH ZR ttB

CHERRIES
LETTUCE

ZUCCIHI
APPLES

CORH

GRAPES

6/21 1500>100
7/ 9 3150+680

10/31 2110+230
11/11 680+ 80
11/12 22404160
11/19 1180+ 90

< 86
<470
<220
< 84
<130
( 77

6 <11
< 35 < 80
< 13 < 22

5 < 8

8 < 5
5 < 9

5 < 5
< 34 < 36
< 14 < 12

5

9 .< 7
5 < 4

12 < 11 < 5
<.89 < 68 < 38
<26 <27 <15
< 10 < 10

19 < 15 < 9

10 < 9 ( 5

COHTROL VEGETATIOtt SAHPLES

SllISS CHARDI2/ 4 4340t250 <15'0

APPLES 12/19 930+130 <13Q
I3 <24 <12 <10 <26 (25 <14

7 < 14 < 7 < 5 < 16 < 15 < 8

IIESCRIPT IOtl 103
RU

1 Oh 131 134
R>t I CS

'37
CS

140 141 144
DA . CE CE

226
RA

CHERRIES

LETTUCE

ZUCCIHI
APPLES

CORtl

GRAPES

6/21
7/ 9

10/31
11/11
11/12
11/19

8

< 39
19

7

11

7

< 59 < 10 < &

<370 < 50 < 35
<150 < 24 ( lh
<54 < 9 < 6

< 96 < 14 ( 10
<56 < 9 < 6

6

6

< 10

6

4 < 22 < 98
< 33 <1QQ <450

< 54 <230
4 < 22 < 95
6 < 33 <14Q
4 < 20 < 84

< 13
86+16
( 33

13
-< 20

12

COHTROL VEGETATIOH SAHPLES

SUISS CHARD12/ 4 < 16

ALFALFA 12/19 < 11

ALL VALUES GIVEtl AS <'PE

<140 < 22 4 14

<86 <17

I.ESS THAH THE LLD.

< 14
9

9 < 48 <200
? < 34 <130

< 29
< 19



TABI.E XI C

LAKE SAHPLFS
RESULTS Itt pCi!KGII

DES CR IP T IOH 40
II

54 , 59 58 60 65
tIH FE CO CO ZH

95
ZR

95
tt8

LAKE BOITOII 11/19 1400+200 <190 < 13 < 34 < 14 21+3 < 36 ~ < 27 < 19

DESCRIPT ION 103 106 131 134 137 140 141 144 226
RU RU I CS CS BA CE CE RA

LAKE DOTTOH 1I/19 < 17 <140 — 27+4 240+30 < 19 < 47 <150 340+9

AI.L VALUES GIVEH AS < ARE LESS THAtt THE LLD-



Table XII
LOWER LIMIT OF DETECTION (LLD)

Air Filters(a)
pCi/M3

(minimum sple.
3500 M3/Qt.)

Water
pCi/liter
(sample of
3.5 liters)

Milk Fi.sh
pCi/liter pCi/hg
(sample of (ave.
3.5 liters) sple.

2 hg)

Vegetation(a)
pCi/kg

(ave. sple.
2 kg)

Ave Decay(c) 55 days 0.5 d 8 days 0 ' d 6 days 0.5 days

Be-7

K-40

Cr-51

Hn-54

Fe-59

Co-58

Co-60

Zn-65

Zr-95

Nb-95

RL1-103

Ru-106

I-131

Cs-134

Cs-137

0.025

0.012

0.063

0.002

0.007

0.002

0.002

0.004

0.005

0.004

0.004

0.017

0.03 (b)

0.002

0.002

60

57

66

91

9

59

16

220

13

25

10

10

25

20

14

18

.120

10 Gamma 35
0.24 Beta

12

130

10

10

10

10

20

20

12

15

120

20

12

BaLa-140 '.024 12

Ce-141

Ce-144

Ra-226

Beta

0.010

0 '35

0.004

19

82

12

1.6

24

92

12

50

175

25

40

150

24

(a) LLD value will vary due to different sample sizes. Data based on
1984 background sample spectra.

(b) Charcoal Cartridge
(c) Ave. decay normal period from midpoint of sampling period to

counting time.



TABLE XIII

EPA INTERLABOHATORY COMPARISON PROGRAM - 1985

Alpha/Beta in Water
(Results in pCi/1)

Date

03/22/85

07/19/85

11/22/85

Sample
~Anal sis

Alpha
Beta

Alpha
Beta

Alpha
Beta

Experimental
Data

5 7 5ll 11 ll
7 8 8

12 13 12

7 7 7
16 15 15

EPA Value
+1

6+ 5
15+5
11+ 5
8+5

10+5
13+5

Gamma in Water
(Results in pCi/1)

02/08/85

06/07/85

Cr-51*
Co-60
Zn-65
Ru-106
Cs-134
Cs-137*

Cr-51*
Co-60
Zn-65
Ru-106*
Cs-134
Cs-137

74 76 77
23 23 22
58 54 57
41 44 48
34 33 33
37 38 38

70 69 64
17 15 15
52 51 48
41 45 49
31 32 32
18 17 '9

48+5
20+ 5
55+5
25+ 5
35+5
25+ 5

44+5
14+5
47+5
62+5
35+5
20+ 5

10/04/85 Cr-51
Co-60
Zn-65
Ru-106*
Cs-134
Cs-137

<72 <72 <72
20 20 20
17 17 18
58 68 67
15 15 17
19 21 23

21+ 5
20+ 5
19+5
20+ 5
20+5

.20+ 5

Iodine-131 in Water
(Results in pCi/1)

04/05/85

08/09/85

12/06/85

I-131

I-131

I-131

8 7 7

35 29 31

36 40 37

7.5 + 0.8

33+6
45+ 6

All values given as < are less than the
* Average of results reported exceeding + 2 sigma, see attached notes.

I



TABLE XXII (Cont'd)

EPA INTERLABORATORY COMPARISON PROGRAM - 1984

Date

Air Filters 03/29/85
(Results in pCi/filter)

08/30/85

Sample
~AIIR1 sl.s

Alpha
Beta
Cs-137

Alpha
Beta
Cs-137

Experimental
Data

6 9 9
36 36 36

6 10 7

9 13 13
44 47 48

8 7 7

EPA Value
+10

10+5
36+ 5
6+ 5

13+5
44+5
8+ 5

Milk
(Results in pCi/1)

02/29/85

06/28/85

10/25/85

I-131*

I-131
Cs-137
K-40

I-131
Cs-137
K-40

12 ll 10

15 15 15
10 8 8

1490 1520 1650

34 34 33
52 51 51

1470 1540 1530

9+ 0.9

11+ 6
11+ 5

1525 + 76

42+ 6
56+5

1540 +77

Tritium in Water
(Results in pCi/1)

02/02/85

06/14/85

10/11/85

H-3*

H-3*

H-3

3960 4310 4270

1980 2360 2100

2560 2410 2230

3796 + 366

2416 + 351

All values given as < are less than the LLD

* Average of results reported exceeding + 2 sigma, see attached notes.



TABLE XIII

NOTES:

Gamma in Water 2/8/85 Three isotopes were identified
as greater than the EPA value
+2 sigma. The Cr-51 and Ru-106
known values were less than the
LLD for the equipment. The
isotopic identification program

~ located poorly defined peaks
and determined values which
were reported. The sample was
counted in a container contami-
nated by earlier EPA gamma in
water s amp 1 es and the known
background contamination of
Cs-137 was not subtracted
before reporting the value in
the report. The bkgd of the
container is ll pCi which would
have reduced the reported
values to 26, 27 and 29 compared
to the known EPA value of 25.

Gamma in Water

Gamma in Water

6/7/85

10/4/85

Cr-51 was identified as greater
than the EPA value +2 sigma and
Ru-106 was identified as less
than the EPA value -2 sigma.
For both isotopes, the isotopicidentification program locatedpoorly def ined peaks and
determined values which were
reported. The known Cr-51
value was less than the LLD for
the equipment.

Ru-106 was identified as
greater than the EPA value +2
sigma. The known value was
less than the LLD for the
equipment. The isotopic
identification program found a
peak within + 2 Kev of the
energy of the Ru-106 and
calculated a value which was
reported.



Tritium in Hater 2/2/85
and 6/4/85

Low Level Zodine 2/29/85
in Milk

Tritium was identified as
„ greater than the EPA known

value +2 sigma. There is no
apparent reason for the dif-
ference. The change of 1 cpm
in the count rate would have
resulted in a sample value with
less than 1 sigma difference.
The iodine 131 value reported
was greater than the EPA value
+2 sigma. The low level beta
counter was not operable at the
time of the sample and it was
counted on a counter with a
higher background. A variation
in the background or gross
count of 0.3 cpm would be equalto the 2 sigma difference.
Normal background variation caneasily be 0.3 cpm for the
counting equipment.


