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ROCHESTER GAS AND ELECTRIC CORPORATION o 89 EAST AVENUE, ROCHESTER, N.Y. 14649-0001

TKLKPHONC
AREA coDE 7I4 546-2700

April 29, 1989

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

Subject: Annual Radiological Environmental Operating Report
R.E. Ginna Nuclear Power Plant
Docket No. 50-244

Dear Sirs:
The enclosed information is being submitted in accordance with
the requirement of Technical Specification Section 6.9.1.3.

This information is a summary of all analyses performed as part
of the Radiological Environment Monitoring requirements of
Section 3.16 of the R.E. Ginna Technical Specifications. Trend
plots of gross beta data for air and selected water samples and
gamma measurements from TLD's surrounding the R.E. Ginna site are
included for the year 1988 and the years of 1968 to 1988.

From the data collected, there does not appear to be any measurable
effect to the environment from the operation of the R.E. Ginna
plant.

Very truly yours,

Robert C. Mec edy



I

4I

~ ~



Mr. William T. Russell
Regional Administrator
U.S. Nuclear Regulatory Commission
Region 1
475 Allendale Road
King of Prussia, PA 19406

Resident NRC Inspector
Ginna Station

Ms. Donna Ross
Nev York State Energy Office
Empire State Plaza
Albany, NY 12223

American Nuclear Insurers
MAELU
The Exchange Suite 245
270 Farmington Avenue
Farmington, CT 06032
ATTN: Winthrop Hayes

Central Records, Ginna Station
Category 2.22.2
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RADIOLOGICAL ENVIRONMENTAL'URVEY-

Zanua - December 1988

The environment surrounding the Ginna Nuclear Plant is routinely
monitored to determine the influence of plant operation on the
levels of'an-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 effluentp 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.

During the year of 1988, 1787 samples were obtained and analyzed.
437 of these samples were analyzed by a gamma scan. In addition,
16 EPA'Interlaboratory Comparison Studies samples were analyzed and
reported. The samples. included air, water, fallout, fish,
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 the analytic procedures. The calculated concentrations would
give a dose commitment well below the design objectives specified
in Appendix I, 10 CFR 50.

ANALYTICALRESULTS

The values listed on the following tables include the uncertainties
stated as 2 standard deviations (954 confidence level).

S905170093 SSi231PDR ADOCK 05000244R PDC
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r
Ke Definitions
Curie (Ci): The quantity of any radionuclide in which the

number of disintegrations per second is 37
billion.

Picocurie (pci): One millionth of a millionth of a curie or
0.037 disintegrations per second.

Cubic Meter (M ): Approximately 35.3 cubic feet.

Liter (L): Approximately 1.06 quarts.

Lower Limit of Detection

The Nuclear Regulatory Commission has requested that reported
values be compared to the Lower Limit of Detection (LLD) for each
piece of equipment. Table XII is a listing of the LLD values for
gamma isotopes using our Ge(Li) multichannel pulse height detector
system. These values are before the correction for decay. An
explanation of the calculation of the LLD is included following
Table XII. Gross detection 'limits are as follows:

Beta:

Air
Water

Milk

0.003 pCi/M Gross beta for 400M sample.

1.2 pCi/L Gross beta for 1 liter sample.

0.24 pCi/L Iodine 131 for 4 liter sample.

Fallout 1.1 pCi/m /day for 0.092 M collection area.

Gamma:

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

Radiation 5 millirem/ quarter for one quarter exposure (TLD).

AIR PARTICULATES

Radioactive particles in air are collected by drawing an air
sample through a two inch diameter particulate filter at a rate
of approximately 1 cfm. The volume of air sampled is measured by
a dry gas meter and corrected for the pressure drop across thefilter. 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 used to give a more
sensitive measurement of long-lived man-made radioactivity.
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There is a ring of 6 sampling stations on the plant site located
from 150 to 300 meters from the reactor at the point calculated
to be. indicative of maximum annual average ground level concen-
trations for normal plant releases. 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 both the on-site
and background samples were 0.018 pCi/M for the period of
January to December, 1988. Maximum weekly concentrations for
each station were less than 0.039 pCi/m .

The average calculated concentration of particulate at the site
boundary due to measureable plant particulate releases would be
6.97 E-8 pCi/M or 0.00027% of the average release concentration
of 2.58 E-2 pCi/m . The environmental sampling program can not
detect such concentrations against the magnitude of the background
of 0.014 pCi/m

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 1968 to 1988 Air Filter data is included.
Preoprational data in 1968 and 1969 were approximately an order
of magnitude higher than current values due to atmospheric bomb
testing during those years.
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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 2.24 and 2.35 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 from 1968 to 1988 is included. Preoperational data in
1968 and 1969 were approximately a factor of 2 higher than
current values due to fallout from bomb testing during those years.

Weekly composite samples are taken from the plant circulating water
intake and discharge canal. The yearly averages were 2.19 and 2.07
pCi/liter for the intake and discharge canal respectively. These
are essentially the same as the upstream and downstream values of
2.24 and 2.35 pCi/liter as they fall within the error band of + 2
sigma and range of the measurement.

For all batch releases, the calculated average concentration in
the discharge canal'from the identified activity was 0.058
pCi/liter. The normal'2 sigma variation" in 'the=activity calcula-
tion of composite samples is 0. 84 pCi/liter or 15. times the
average concentration added by releases from the plant. '

Samples of tap water, the nearest well, and the creek which crosses
the site were collected and analyzed monthly. The results show.no
indication of plant influence. These results are listed in Tables
VA and VB.

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

FALLOUT

Fallout is a term used to denote radioactive material settling from
the atmosphere to the ground. At the sampling stations, the
fallout settles as dust. or is collected with rainfall by a funnel
and bottle. There are two on-site sampling stations and three
off-site. Fallout generally increases in the spring months due
to transfer of fission products from the upper to the lower
atmosphere in conjunction with increased rainfall. There was no
significant difference between on-site and off-site samples for
the period of January through December, 1988. Table VIII lists
the values for fallout samples.
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EXTERNAL PENETRATING RADIATION

A thermoluminescent dosimeter (TLD) with a sensitivity of 1
millirem is issued as .part of .,the environmental monitoring.
Thirty-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.

TLD location 47 is influenced by its close proximity to the
Contaminated Equipment Storage Area established in 1983 and will
normally read 40-60 mRem/quarter. For the year of 1988, omitting
location 7, on-site exposure ranged between 11.0 and 18.3 mrem/
quarter, with an average exposure of 14.2 mrem/quarter and off-site
10.0 to 18.5 mrem/quarter with an average exposure of 12.9
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 1987 and 1988.

During early 1987, adjustments were made to the TLD system which
- may have resulted in increased accuracy for low dose measurements.
"'This may explain the apparent difference<between the 1987,.and

1988 average environmental exposures. ~ Environmental factors
could also have caused this difference.
The NRC also does TLD measurements around the plant. Comparing
the data for the second and third quarter of 1988 using the data
from NUREG-0837 Vol. 8, No. 2&3. Results in mRem/quarter.

Less than 2 miles
2 - 5 miles
Greater than 5 miles

Ginna
Second Third
13.9 13.9
13.6 13.3
11.8 11.9

NRC
Second Third
14.7 15.8
14.1 15.1
14.1 14.5

MILK

Milk samples are collected monthly during November through May from
one of the three dairy herds located three to five miles from the
plant. During the period starting in June through October, a
sample is collected from each farm biweekly (once every two
weeks) . 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 fission products.
The method involves chemical separation of iodine and gross beta
counting. Interference from other radioactive isotopes has made
the results suspect in that they are biased high. 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.
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During 1988, 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 in the Offsite Dose Calculation Manual. The maximum
resultant annual thyroid dose for 1988 would be 0.007 mrem using
the cow-milk-infant pathway. The annual average plant release
rate during the grazing season would give a concentration =of
< 0.005 pCi/liter of Iodine-131 in milk, which is below the LLD
for this analysis.

LAKE ONTARIO 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 since neither cobalt-60 or cesium-
134 were detected. Some samples of both indicator and background
fish had detectable amounts of cesium-137.

Isotopic Gamma Concentrations - (pCi/wet - kilogram), are .. listed.'in
Table XI.

A sample of algae (cladophora) and of the sand was obtained from
the lake bottom in the discharge plume area. Results of the
gamma scans are included in Table XI. Cesium-137 was detected in
lake bottom sample, but the absence of cesium-134 and cobalt-60
indicates the cesium-137 is probably due- to fallout. The lake
bottom is mainly rock with very infrequent small quantities of
sand. This makes lake bottom sampling extremely difficult.

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 XIB.

LAND USE CENSUS

A land use census was done to determine changes in the use of the
land within 5 miles of the plant. There were no major changes in
the use of the land with most remaining agricultural. There were
several private homes constructed, but no new housing developments
or large business construction projects. The three dairy
operations continued with an average of 40 to 70 milking cows.
There were no goats used for milk on a regular basis within the 5
mile radius. There was an increase in cattle raised for beef.
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EPA INTERLABORATORY 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 XIII is a tabulation of the
samples analyzed during 1988.

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.
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RESULTS NOT MEETING THE MAXIMUM LLDI '"-'he maximum'LLD values as defined. by Tech Specs are:

A~nal sis
Water~Col

Airborne
Particulate

or Gas~cl m3~

Food
Fish Particulate
(pCi/kg, Milk (pCi/kg,s

gross beta 4a 1 x 10 2

3H

54Mn

59Fe

58,60Co

65Zn

>5Zr-Nb

131I

134<137Cs

140ga-La

2000(1000 )

15

30

15

30

15b

15(10a),18

15b

7 x 10-2

1 x 10-2

130

260

130

260

130 15

15b

60

60

a. LLD for drinking water

b. Total for parent and daughter
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The 'following samples exceeded the maximum . LLD for iodine as
specified in Tech Specs and are reported here as required.~ ~

. Sample: Reason

Water

August Circ Out

Milk

Small chemical yield of l94 gave a value
higher than the required LLD.

October ll
Farm B Small chemical yield of l84 gave a value

higher than the required LLD.
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ROCH1HTER GAS AND ZXZCZRIC CORPORATION
ENVIENMENTAL RADIOIOGICALMONZIORING PROGRAM SURGERY

R.E. GINNA NUCXZ'AR POWER PIANT DOCKET NO. 50-244
NAYNE, NEÃ YORK REPORTING PERIOD 1988

I TYPE AND ~M I - ) INDIGQQR IOCATIONS I IOCATION NZIH HIGHEST ANNUALMEAN I CONTROL IOCATIONS I
M1MHER OF IID ) MEAN (1) f NAME f MEAN (1) MEAN (1)
ANALYSES RANGE DISTANCE AND DIRECTION RANGE RANGE

(AIR: PARTICuuuZ
(pCi/Cu.M. )

IODINE

(GROSS HEZA 610( 0.003 ) 0.018 (354/354)
I 0.002 —0.040
GAMMA, SCAN 48 2 < LLD 28 28

I I0.02-I
GAMMA SCAN 208 0.28 <IID 104 104

IONSITE IOCATION "13 l0.018 (52/52) IO 014 (257/257)
690 M 194 0.005 — 0.040 0.002 —0.039

< IID 20 20
I

< LID 104 104
I DIRECT RADIATION: (3) i

TZD (GAMMA 16. 1 ( 12.9 (84/84
14.4 —18.3 10.0 —18.5

156I 0.08 I 14.2 (68/68
11.0 - 18.3

ONSITE IOCATION
200 M 185

I I I

) I ¹5 )

I~~: DRINKING
(pCi/LITER)

IGROSS HEZA. 76) 1 2 l2 72 (76/76)
I 1.23 —4.57

INELL ~LB

640 M 150
(3.45 (12/12)
1.91 —4. 57

I GAMMA, SCAN 49 I (2) IRa 226 24 (1/49) INELL B
14-34 640 M 150

IODINE 36 0.24 < IID 36 36

(25 (12/12)
14-34

(pCi/LITER)
)GROSS HEZA 165) 1.2 ]2.15 (114/114)
I 1.25 —6.88
IGAMMA SCAN 43I (2) I

IODINE 45 0.24 < LLD 33 33

[ DEER CXKEZ
200 M 135

( 2.88 (12/12) I 2 ~ 32 (51/51)
1.76 —5.16 1.35 —5.62

I< LLD (12/12)

< IID 12 12
ALL IGROSS HEZA 60I 1.2 l4.91 (24/24)i da 1.54 —9.95

( STATION ¹5
200 M 185

[5.12 (12/12) [5.43 (36/36)
1.54 —8.71 1.37 —19.03

/MILK:
(pCi/~)

/ FISH:

lmXZTATION:
1

/IODINE 56/0.24 /<IID (38/38)
I

GAMMA, SCAN 58 2 < IID 38 38
I GAMMA. SCAN 16

J (2) i Cs-137 41 (6/8) I DISCHAEKE PUJME
22 —110

[GAMMA SCAN 7 [ (2) [<LID (5/5)

I<LID (18/18)

< IID 18 18
140 (5/8)
30 — 66

]< IID (2/2)

(1) Mean and range based on detectable measurements only. Fraction of detectable measurements at specified locations in
parentheses.

(3) One direct radiation location has been deleted fmm this suaunary since it was affected by the contaminated equipment
storage location 50 meters away. Ghe average reading at this location is 35 ~Quarter.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAN

Number of Sam les
and

Sam le Locat ons
Sam lin and

Collection Fre uenc
T e and Fre uenc

of Anal s s

1. AIROORHE

a. Radioiodine 2 indicator
2 control

Continuous operation Radioiodine canister.
of sampler with sample Analyze within 7 days
collection at least of col?ection of 1-131.
once per 10 days.

b. Particulates

2. DIRECT BADIATIOH

7 indicator
5 control

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

Same as above.

TLDs at. least
quarterly.

Particulate sampler.
Analyze for gross beta
radioactivity > 24
hours following filter
change. Perform gamma
isotopic analysis on
each sample for which
gross beta activity is

10 times the mean
of offsite samples.
Perform gamma isotopic
analysis on composite
(by location) sample
at least once per 92
days.

Gamma dose quarterly.



RADIOLOGICAL ENVIRONMENTAL MONITORING PRO RAM

Exposure Path~wa
1

Number of Sam les
and

Sam le Locat ons
Sam lin and

CollecLion Fre uenc
T e and Fre uenc

of Anal sos

3. WATERBORNE

a. Surface

b. Drinking

~ ~

1 control (Russell
Station)
1 indicator.
(Condenser Mater
Discharge)

. 1 indicator
(Ontario Water
District Intake)

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

Same as above.

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

Same as above.

*Compo~ate sample to be collected by collecting an aliquot at intervals not exceeding 2 hours.





.RADIOLOGICAL ENVIRONMENTAL NONITORINC PBOGRAH

E~xoao> ~ePatlwa
~aod or a~ac le

4. INCESTIOH

Number of Sam les
and

Sam le Locat ons
Sam lin and

Collection Fre uenc of Anal sos

a. r>ilk ' control
3 indicator
June thru October
each of 3 farms

At least once per 15
days.

Gamma isotopic and
I-131 analysis of
each sample.-

1 control
1 indicator.,
November thru Hay
one of the farms

At'east once per 31 "
'Gamma isotopic and

days. I-131 analysis of
each sample.

b. Fish

c. Food Products

4 control
4 indicator (Off
shore at Ginna)

1 control
2 ipdicator (On
site)

Mice during fishing
season including at
least four species.

Annual at time of
harvest. Sample

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

Gamma isotopic
analysis on edible
portions of each
sample.

. Gamma isotopic
analysis on edible
portion of sample.

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

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

vegetation
2. other vegetable

Gamma isotopic
analysis on edible
portions of eych
sample.
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TABLE I
CE-9:3

Sector

ESE

SE

SSE

SSW

SW

WSW

Distance to
Nearest.
Residence

I p,Ro ~~vs

+50
SQQ

400

li

looQ

h QOO

Distance to
Nearest
Garden

lan gdac5

too<

Distance
to Milk
Producing
Animals

Mao e,dwv~

spy

Changes from previous year:

, Milk animal locations:
hC) KQ.~ fe ((K lO~+MS

Land Use Census Completed By: Date: 4 <i~ha

~sa
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TABLE

1988 0;IS'.T A.R t;OIIETOIIS GROSS BETA ANALYSES

RESULTS Itl OC> Cu. M.

UEEH OF STATIOtl 2 STATIOtl 3 sTATIotl 4 STATIOrl 5 STATION 6 STATION ? STATION 13 AVE.

JAH.
JAH.
Jhtl ~

JAtr.
JAH.

FEB'EB.

FEB.
FEB.
II ARCH

MARCH

tIARCH

tfARCH

APRIL
APRIL
APRIL
APRIL
APRIL
HAY

tIAY

tIAY

tfAY

JUHE

JUHE
'JUNE

JUNE

I

8

15

22
29

5

19

4

If
18

I

8

15

22
29

6

13

2P
27

3

- JAtl.
— JAH.

JAtl.
— JAtl.
- FEB.
- FEB'

FEB.
- FEB.
- tfARCH
— MARCH
- MARCH
- MARCH
- APRIL
— APRIL
- APRIL
— APRIL
- APRIL
— MAY
- MAY
- MAY
— MAY
— JUHE
— JUHE

IQ — JUHE

17 — JUNE

24 - JULY

8

15
22
29

5

12
19
26

4

11

18

25
I

8

15

29
6

13

2P
27

3 .

Ip
17
?4

P. Qf 9io.002
P.0294D.OQ3
Q.Q17+Q.QQ3
Q.pf?>D.003
Q.Q18+D.QQ3
Q.D230D.QQ3
Q.Q17+Q.QQ3
Q.Q16+D.OQ3
Q.019+V.QQ3
P.OI64D.OQ3
Q.off>D.QQ3
0.018ra.a03
Q.ef 2~D.QQ3
Q.PIP%V.PQ3
Q.QI3>D.QQ3
p.ef3>D.QQ3
P.QI4ip.p03
Q.VIVID.QQ3 .

e.ef4~D.QQ3
Q.QQ7+D.QQ2
Q.DI540.QD3
D.Q2IOD.OQ2
Q.QI4>D.QQ3
D,P22~D.OD4
Q.Q29~D.QQ4
P.QQ?+D.OQ3

Q.Q204D.QD2
O.Q28+D.002
Q.pf 6>D.QD2

(a)
0 'IBtp.po2
0.020+V.OO2
0.02D+Q.OQ2
Q.QI6~D.PQ2
puef 5+D.QQ2
0.015>D.Q02
Q.QI24D.002
0.023+0.002
O.p'IfKD.002
Q.PI4%D.QO2
O.Q12+Q.QQ2
Q.Q12+Q.Q02
Q.QI2>D.QO2
Q.QQ9+D.QQ2

D.pf 44D.OQ2
Q.QQ8ip.eo2
Q.Q13~D.Q02
Q.Q26+D.QO3
Q.QI34D.QQ2
Q.QI6>D;D02
0.025+V.QQ3
Q.QQ94D.DQI

e.ef9~D ~ Qef

D. 02? IQ. QQ2

Q.QI8+Q.QQ2
Q.Q18+Q.QQ2
Q.PI?~O.PD2
D.024+0.QQ2
Q.QI94O.QQ2
Q.Q13+D.QQI
Q.QI4+D.QQ2
P.QI4<O.QP2
O.PI I Ip.epf
p.pf?~Q.DQ2
0.012+0.003
P.Q12to.epf
Q.Q13>Q.QQ2
P.OI34O.P02
0.011+0.QQ2
Q ~ Qfoio.ppf
Q.QI34O.QQ2
P.PP?4D.PPI
Q.QII4Q.QQ2
Q.025+0 ~ QQ2

P. Qf e le. PQ2

e.ef8>Q.QQ2
Q.02400.QQ2
Q. QQB IQ. Op I

Q.QI9~e.epf
Q.O28>P.QQ2
e.ef6> Q.Q02
P.Q2I< V.QQ2
Q.Q18+O.QQ2
Q.Q22<D.QQ3
Q.Q2P+D.PQ2
P.OI4+Q.ppf
Q.efn+D.'Qpf
0 '14+V.OQ2
0.010+0.QQ1
0.0'I 8 la.002
Q.010+0.PQ2
Q.OI24o.pef
P.QIPIO.PDI
e.ofp~o.pof
Q ~ Q I ego. 001

Q.OP9%D.QQI
e.of3io.pp2
Q.QQ9rp.ppf
Q.012+0.QQ2
Q.018+V.QO2
Q.QI44D.QD2
Q.QI94Q.QQ2
O.Q24+Q.PQ2
Q.PPBKP.QQI

O.ef 94D.QO2
Q.Q28+0.002
O.QI3~Q.QQ2
D.PI940.002
0.019+0.002
O.Q22+O.QO2
0.02Q+0.002
0.014+0.QO2
Q.ofeto.pof
D.DI5~0.002
Q.off>O.QQ2
D.of?WD.OD2

0.013~0.002
D.Q13>0.002
0 '1200.QD2
Q.Q1270.002
0.012+Q.OQ2
O.PQ240.002
Q.DI5>O.OP2
0.007+D.QQ2
0.01240.002
Q ~ 037+0.003
P ~ Df 3ID.OO2
Q.pf?ND.PO2
0.026%V.PO2
O.QQ9IO.QO2

0.021+Q.002
-0 .028+0.002
0.015+V.002
O.of 9+o.oa2
0.019+Q.002
0.023+D.002-
0.O20+D.OO2
0.015+Q.002
0.014+Q.OQ2
0.015+0.002
0. Q10+ 0. 002
O.af 6>0. 002
0.011+0.003
O.Q14+Q.OO2
O.af Otp. 002
0.01240.002
0 „01 2 le. 002
0.009+V.002
0.014+0.002
0.008+0.002
0.012+0.002
0.028+0.003
O.OI 0+Q.002
o.o2o+o.oa2
0 .024+Q.002
0.012+0.002

0. 021+V.002
0.033+D.002
0.020+Q.Q02
0.023+0.002
0.021+0.002
0.029+Q.Q03
0.024+0.002
0. 010+Q.001
0.018+0.002
0.019>0.002
0.010+0.002
0.018+Q.002
0. 016+0.002
0.014~0.0Q2
0.009+0.Q02
0.018+0.002
0.010+0.001
0.013+Q.002
0.019+Q.002
0.01240.002
O.af n<Q.Q02
0.030>0.002
o.ano+o.oo5
0.015~0.001
0.021+0.002
0.005I 0.001

0.020
0.029
0.01 6
0.020
0. 019.

0.023'.020

0.014
0. 015
0.015
0.01'.
0. 017
0.012
0.013
a. 011

0.013
0. 012
Q.a'I 0
0. 015
0.000
0. O'13

0.026
0. 0'l2
Q.O18
0. 025
O.OQB

HAXIMUM.

AVERAGE

IIIH IMUM

P.029+V.003

P.Q16

Q.OQ7+Q.QQ2

o.o28+e.oo2

Q.Q16

Q.DQBID.QO2

0.027+0.002

Q.Q15

p.ep?&o.eef

O.Q28~D.OQ2

Q.QI5

Q.OOB+O.QQI

0.03?+D.OQ3

P.Q16

o.oa '.e.ao2

0.028+V.002

0.016

O.OQO+0.002

0. 040+Q.005

0 ~ 019

o.ao5+o.oaf

(a) UtlIT OUT OF SERVICE

(b) FILTER TORH OR OFF CEHTEREB





TABLI! II A

1988 Ot!SITE AIR tl0t!ITORS !iROSS BETA At!ALYSES
RESULTS Itl pC.: CL'. tI.

MEE!( OF STATIOH ? STATIOH 3 STATInrt S STATIOH 5 STATION 6 STATIOH 7 STATIOH 13 AVE.

JULY
JULY

JULY
JULY

JULY

AUG'UG.

AUG.

AUG.

SEPT.
SEPT.
SEPT.
SEPT.
SEPT.
OCT.

aCT.
ACT.
OCT.

HOV.
HOV.

HOV.
tlo"
DEC.
DEC.

DEC.

DEC.

8

15

??
?9

5

I?
I '9

2

9

16

23
30

7

14

?I
?8

4

11

18

?5

!6
?3

JULY
JULY
JULY
JULY
AUG.

AUG.

AUG.

AUG.
SEPT ~

SEPT.
SEPT.
SEPT.
SEPT.
OCT.
OCT.

OCT ~

OCT.

HOV.

HOV.

HOV.

HOVE

DEC ~

DEC.
DEC.

DEC.

DEC.

8

15
22
19

C

11

19

26
?

16
23
30

2

14

21

28

11

18

25
1

9
16

23
3Q

Q. 0234 D.004
0.031+Q.PO4
Q.P254D.004
p.p?04e.pp4
e.p30+Q.QQ5
Q.Q3I+e.oeg
0.03140.005
Q.pl?4Q.PO4
Q.Q194e.op5
e.p2Q4Q.QQ5
Q.QI?IQ.QQ4
Q.QQ3>0.003
o.p!44e.oe5
Q.Q2Q,4Q ~ QQ5

O.P144Q.PO5
O.P244Q.PO5
Q.pl 54e.pp5
P.P174Q.PQ5

(a)
(a)
(a)

Q.ol?4Q.QQ4
P.P234 Q.PP2
0.0244Q.QP2
0.02240.PP2
Q.Q2?4'Q2

P.Q224D.P03
P.Q334D.QP3
0.0214Q.OO?
P.e?24Q.QP?
0.0274Q.QQ3
0.0314Q.PP3
Q.P254P.OP3
O.P164P.PO2
0.01?+e.pp?
0.0194Q.PP3
P.O164Q.OQ?
0.0094e.po2
Q.Q154„e.pp?
0.0194Q.PO3
O.Q134Q.PO2
0.0244e.oo3
O.QI04D.PP?
P.e?04Q.PP3
0 '14+Q.eo?
0.0144e.oo3
0.0054e.po2
0 ~ 0264e.po3
O. 0164 e. OP3

O.e?74 Q.PP3
0.0234P.PO3
P.Q264Q.QQ3

P.o?040.002
Q.e 840 ~ ep2
Q.p?04e.pp2
e.e?Qle.eo?
0 n184Q Pn1

Q.o?4te.oe?
e.o?54o.eo
Q.013+0.002
P.01540.00?
P.o!9+P.eo?
P.o!9+0 F 002
O.P124e.ool
Q.QI5ie.po?
Q.ol?4P.QO2
0.0144Q.QP2
O.e?34P.OO2
0.013+0.QQ2
0.022+Q.eo?
0.015 40.QP?
Q.019+0.PO2
O.oil 4Q.QO2

0.02340.PP?
P.Q?54Q.PQ2

'Q.o?9+P.QP2
O.o?44 0.QP2
Q.Q?3>e.pp?

Q.p?840.003
P.o??:P.PP2
P.o?04Q.QO?
O.o?14P.QP?
p.p?64p np?
0.025+0.QQ2
e.023+0.pp?
Q.01440.002
+.QI6~e.po?
0.0184 D.PP2
0.0144P,PP2
P.e?24P.PP?
0.0154 D.eo?
Q.QI?40.002
P.OP9+0.002
0.012+0.002
0.01240,002
P.OI?io.ee?
0.01440.QO?
Q.o!6+0.002
Q.QIQ4o.oo?
o.o??4o.pe.
Q.o?54 0.oo?
0 ~ 02540.00?
P.P18+P.PP2
P.P?34 epee?

O.P194D.OO2
0.03140.003
0.02140.002
Q ~ Q214D.PP2
0.02640.003
0.025+0.003
Q.O274D.003
0.012+0.QP2
0.01740.ep2
0.0184Q.OP2
D.e!9+P.OP2
0.0284e.po3
0.014+P.po?
0.017+D.PO2
0.0134P.PO2
0.02240.002
O.Q134Q ~ PQ2

0.0184Q.QQ?
0.014+0.OO2
0.018+D.QQ2
0.009+D.OO2
0.024+0.002
0.02240,002
0.026+Q.QO2
0.0214Q.PQ2
Q.e?34Q.PO2

0.019+Q.QQ2
0.030+0.002
0.02840.006
O.021+O.O02
0 .01940.003
0 '25+0.002
0.025+0.002
0.011+0.002
0.0164 0.003
0.016+0.002
0.01?+0.002
Q. 016 40.002
0.01440.002
0.016+0.003
0 .01540.002
0.021+0.002
0.0134Q.OP2
0.015+0.003
0.015+0.002
0.0'15+0.002
0.009+0.002
0 .02240.002
0.025+P.002
0 .023+D.002
0.020+P.O02
0.021+P.Q02

0.01840.002
0.02440.002
0.016+0.002
0.01940.002
0.027+0.002
0.02040.002
0.021+0.002
0.013+0.OP?
0.011+0.002
0.01540.002
0.01740.002
0.018+0.002
0.015+0.002
0.0144D.O02
0.013+0.002
0.018+0.002
0.01140.001
0.015+0.002
0.010+Q.001
0.01640.002
0.00940.002
0.022+0.002
0.02340.002
0.022+0.002
0.0224D.002
0.01940.002

. 0.021
0.029
0.022
0.021
0.028
0.026
0.025
0.013
0. 016
0.018
0. 016
Q.P19
0. 015
0 ~ 017
0. 013
0 P22
0. 012
,0.018
0.014
Q.016
Q.009
0. 02?
0.024
0. 025
0.021
P P21

tIAXIIIUtt

AVERAGE

t!I H I HUtl

Q.031 le. 004

0, n?Q

Q.QP34 Q.PP3

0.03340.003

n?p

O.pp 4P.PQ?

0.029+P.QP2

Q.o"0

P.p!140.PQ2

0.0284Q.QQ3

Q.OI9

Q.OO9+O.ee?

0 0314Q.003

n.o?Q

e.p094Q.QQ2

0.030+0.QO?

0.019

0.0094Q.002

0.02?+0.002

0.017

0.099+0.00?

',.) UHIT OUT OF SERVICE
FILTER TORH OR OFF CEHTERED



TABLE I It

1988 OF! SITE AIR HOHITORS GRO'=S BCTA At«ALYSES

RESULTS It> oL'tCU- tl.

UEE!l OF STATIOH 8 STAT IOtt 9 STATTOtt 10 STATION 11 8TATIOII 12 AVE.

JAtl. 1

JAII. 8

JAII. 15
'Att. 22
IAR ~ 29

I ER. 5
f«ER. 12
f ER. 19

f ER. 26
IIARCH 4

IIARCH 11

I!ARCH 18
IIARCH 25
APRIL
Af'RIL 8
Af'RIL 15
APRIL 22
APRIL 29
t!AY 6

tlAY 13
tIAY 20
IIAY 27
JUHE 3
JUtlE I 0

JUtlE ! ."

JUIIE 24

JAtl. 8
JAtl. 15
JAtl. 22
JAW. 29
FEB. 5

FEB. 12
FER. 19
FEB'6
ttARCH

MARCH 11

MARCH 18
MARCH 25
APRIL I

APRIL 8

APRIL 15

APRIL 22
APRIL 29
MAY 6
tlAY 13

MAY 2Q

MAY 27
J0tlE 3

JUHE 1Q

JUtlE
JLltlc '«4

JULY

0.018«Q.QQI
0.023«Q.QQ2

(b)
Q.Q17«Q.QQ2
Q.QIS«Q.QQ2
Q.Q?1«Q.QQ2
0.0164Q.QOI
0.014«0'.Q02
Q.014+0.002
Q.Q17«Q.QQ2
Q.QIQ«Q.QQI
Q.Q17«Q.QQ2
0.014«Q.OQ2
Q.QI9«Q.QO2
Q.QQ9«Q,QOI
Q.Q14«Q.QQ2
0.012«Q.QQ2
0.012«Q.QQ2
0 F 016«Q.QQ2

(a)
Q.Q12«0.002
Q.Q26«Q.QQ2
0.011«Q.QQ2
Q.Q20«Q.QQ2
Q.Q22«Q.QQ2
Q.Q13«Q.QQ2

Q.Q19«Q.nQ2
0.026«Q.QQ2
0.017«Q.QQ2
Q.Q19«Q.QQ2
Q.Q16+Q.QQ2
Q 023«Q.QQ2
0.018+0.QQ2
Q.Q15«Q.QQ2
0.013«Q.QQ2
Q.015«O.Q02
0.011«Q.OQ2
Q.O17+Q.QQ2

(b~
Q.OI5IQ.OQ2
0 F 010«Q.QQ2
Q.O13«,Q.QQ2
0.012>Q.QQ2
Q.Q13+Q.QQ2
Q.QIR«Q.QQ2
Q.QQ6«Q.QQI
Q.Q13«Q.QQ2
Q.Q26~Q.QQ2
Q.Q12«Q.QQ2
0.020+Q.QQ2
Q.Q25<Q.QO2
Q QIQ«n QQ2

Q.O21« Q.QQ2
Q.Q33«Q.QQ3
0.017«Q.QQ3

0'ie«Q QQ3

O.Q16«O.QQ3
Q. 025«,Q. QQ3

Q.022«O.QQ3
Q.Q15«Q.QQ3
Q.Q!5«Q.QQ3
Q.QI6iQ.QQ2
Q.OQ8<Q.QQ2
0.014>0.003
Q.OI5>Q.QQ3
O.Q15«O Qn3
Q.OQ94.0.003
Q.013+0.QQ3

- Q.QI3«Q.QQ3
Q.Q15«Q.QQ3
e.e26«Q.QQ4
Q.014+0.QQ3
Q.Q13«Q.QO3
Q.Q31«Q.QQ3
Q.QII«Q.QQ3
Q.021<0.QQ3
n n21«Q QQ3

0.015«Q.QQ3

P

0.019«0.002
0.028i0.003
0.01440.003
Q.019~0.003
0.018~0.003
Q ~ 024«0.003
0.016«0.002
O.QI3t0.003
Q.O15«0.003
Q.OI4«OS 003

0.012«Q.O03
0.014w0.003
0.013+0.003
Q. 0 t 310. 012
0.006«0.003
0.011«0.003
0.012+0.003
Q.O14«0.003
Q.QI7i0.003
0.026+0.004
Q.QI6t0.003
Q.013+0.002
Q.015+0.004
Q.021+0.004
Q.026+0.004
O.nI2«Q.Q03

0.01'?«0.001
O .027+0.002
Q.Q10i0.002
0.01?«Q.Q03
0.010i0.002
0 .024+0.002
0.019+0.002
0.012+0.00'I
0.015+0.002
O. 015+ 0.002
0.010«0. OOI

0. 015+0.O02
0. 013+Q.002
0.002«Q.OI5
0.000+0.001
0.013+0.002
0.01240.002
O.Q11+0.002
O.QI7+Q.QQ2
0.014+0.QQ2
0.007«0.002
0.026+0.002
0.012+ Q.002
0.017+0.O02
0.022+0.002
0.009+0.002

0.019
0.027
Q. 013
0.019
0.01?
0.023
0.018
0.0'I 4

0.014
0.015
O. 010
0.015
0.014
Q.OOO

0.008
0.013
0. 012
0.013
O. 010
0.015
0.012
0.027
0.012
0.020
0.024
O. 012

- tltiXIMUM

AVERAGE

tiIH'MUM

Q.026«Q.Q02

0.016

Q.QQ9«Q.QQ1

0.026 «Q.OQ2

Q.Q16

Q.QQ6«Q.QQI

0.033 «Q.O03

Q.QI7

Q.QQ8«Q.QQ2

0.020+0.003

Q.016

O. 006 «Q.OQ3

0.027+0.002

0.015

O.Q02«0. 015

!-.-.i UUIT 0«JT OF SERVtCE
cILTEP Tnr,;I nR n,"F CE«ITEREIi



vA'Oi i: v «

ti«38 Ot f SITE O'P tl««ilITT«PS ""at'8"z T'O'A Att"iLvS"-

RES'JETS I!1 DC .'CU .."..

UCEVi STAT Igtt 8 STAT IOtt STATIOtt $ 0 STATIOtt $ 1 STATIOtl 12 AVE.

JULY
JULY
JULY
.$ ULY

JULY
aAUG.

hUG.
s"iUG.

nUG.

SEPT.
i EPv

SEPT.
SEPT.
SEPT.
lTCT.
ilCT.
OCT.

Etc T.
tNV.
1$ 0"
$ $ 0V

ttg'!.
ltEC.
t)EC.
I|EC.
DEC.

1

8

15

22
?9

C

12
19

?6
1

9

16

?3
30

?

14

28
4

11

18

25

16
?3

JULY 8

JULY $ 5

JULY 22
JULY 29
AUG. 5

AUG. 12

AUG. 19

AUG. ?6
SEPT. ?

SEPT.
SEPT. 16

SEPT ~ 23
SEPT. 30
OCT. ?

OCT.

OCT. 21

OCT. "8
ttOV.
tie V. 11

t!OV. 18
tlOV. 25
9EC. 2

9EC. '?

9EC. 16

OEC. 23
9EC. 30

0.021«0.002
0.025«0.002
0.01?«0.002
0.0?0+0.002
0.03$ «e.gg?
0 '22+0.002
0 '25+0.002

(a>
0.013«0.002
0.015«Q.002
0 .017+0.QQ2
0.019+0.O02
0.01?«e.o02
0.0$ 6« O.QQ2

0.013« 0.002
Q.e?5«e.eo?
0.01?i'02
0.018«g.ee2
0.012«0.002
Q.Q18«0.002
0.0$ 1«e.oe2
0.024ig.002
0.025+0.ee?
0.031+0.002
0. 025 i0.002
0.021«O.Q02

Q.e?1«e.ge?
0 ~ 029+0 ~ On?

0.0$ 6«0.002
Q.g?$ «e.oe?
0.025«0.002
0.024+0.002
0.024«0.002
0.014+0.002
0.01 ie.ne? .

0.016ie.e03
0.018ie.002
e.019«o.eo
n.0$ 4«0.002
0.016«0.002
0.016«0.002
Q.g?3>0.003
0.0$ 3«0.002
0.020«g.ee?
0.012«0.002
0.019«O.002
0.012+9.002
0.028«e.002
0.029«0.003
0.025ig.ee?
0.0-?ig.eg'2
Q.O21ie.ee2

0.022«0.003
0.030«e.eg3
O.gl?«0.003
0.025«0.003
0.034«0.003
0.024«0.003
0.029«0.003
O.g«8«0.003
0.018«0.003
O. 015 iO. 0/3
0.019«0.003
0 h'7««Q hg>

0.01?«0.003
0.018«e.eg3
O.el?«0.003
0.023«0.003

-0.013ie.oo3
n 0$ 9«Q.QO3
0.012«e.ee3
0 0?n«0.003
Q.gle«0.003
0.026«0.003
0 02?ig.ng?
O.Q27«0.002
Q.e?4«Q.002,
0.022i0.002

0. 021+0. 004
0.031+0.004
0.018«0.004
0.028«0.004
0.039«0.005
0.025>0.005
0.030i0.005
0.0$ ?<0.005
0.01440.005
0.016<0.005
0.0$ 5«.0.005
0.021«0.005
0.0$ ?«0.005
0.012«0.005
0.015«0.005
0.020«0.005
0.014ie F 005
0.0?oio.o06
0.01$ «0.005
0.0?eig.007
0.006>0.006
Q.e?o«e.oo6
0.018+0.006
Q.e?5« 0.006
0.029ig ~ 006
0.019ig.aa4

0. 0$ 9 ie.002
a.026+0.og?
0.0$ s+0.003
0 029yg„002
0.03040.002
0.02240.002
0.022«0.002
o.el?ie.ea?
0.014+0.002
0.016+0.002
0.016+ g. 002
0. 021+0. 002
a. 017+0.002
0.017«0. 002
0. 014+ 0.002
0 F 022>e.ao?
0 '13+9.002
0.017+0.002
0.01 ~+0.002
0.018+0.002
0.011+0.002
0.025+0.002
0. 025 ie.ga2
0.027«e.og2
0.023+0.002
0.037«9.003

0.02$
0.020
0.0$ 7
0.023
0.032
0.023
Q 025
0.015
0.014
0.016
0.017
0.020
0.016
0.0$ 6
0.015
O. 023
0.013
0.019
O. 012
0.019
0.010
a. 025
0.025
0.027
0.025
0.021

tlAXItlUtl

iYVERAGE

ttlttItiUtt

0.03$ «0.002

One

O.gll«(.002

0.029<0.002

0.020

Q.gt2ie.ge2

0.03'1 «0. 003

Qn «

0.0$ Q«0.003

0. 0 «9+0.005

070

.. 006.«0.006

0.037+0.003

0 020

0.0$ $ < Q.oe?

UNIT OUT Or 5.'r'!ICE
I ILT .'. TORt! OR 0"-I GEttTERE9





ONSITE AIR MONITORS
GROSS BETA ANALYSIS

R. E. 8 INN A POWER STATION

pCi/cu METER
0.035

0.03

0.025

0.02

0.015

0.0 1

0.005

0
3 5 7 9 11 1315 1719 21232527293133353739414345474951

WEEK NUMBER

~ 1988 ~ 1987





OFFSITE AIR MONITORS
GROSS BETA ANALYSIS

R. E. G INN A P OWE R STATION

pCi/cu METER
0.035

0.03

0.025

0.02

0.015

0.01

0.005

0
1 3 5 7 9 11 13151719 21232527293133353739414345474951

WEEK NUMBER

~ 1988 ~ 1987
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ANNUAL TRENDING OF AIR ACTIVITY
GROSS BETA ANALYSIS FOR 1968 - 1988

R. E. GINNA POWER STATION

pCi/cu METER
0.35

0.3

0.25

0.2

0.15

0.1

0.05

0
68 69 70 71 72 73 ?4 75 76 77 78 79 80 81 82 83 84 85 86 87 88

YEAR

~ ONSITE MONITORS ~ OFFSITE MONITORS

PEAKS ARE INDICATIVE OF NUCLEAR
DETONATIONS IN THE ATMOSPHERE.





TABLE IIIA
13 Week Carrposite Air Filter Garrma Isotopic Analysis

Results in pCi/m3

LOCATION

FIRST OVARIER

hfR flltER St411ON I "
AIR flLtER STATION I 3
ATR FILIER $ 141ION I 1

AIR FILTER S14IION I S

ATR fILIER STATION I 6
AIR FILTER $ 14IION I 7
AIR FILIER ST41ION I 8
AIR fILIER STAIIOK I 9
AIR fllTER SI4110N Il0
AIR fllTER SIA'IION 111
AIR FILTER Sf411ON II2
AIR flltER SIAIION II3

7
IE

f40>'>2

I"5 >16
145>12
145>11
122>15
Il'5>16
150>12
145>16
120>24
95>"5
92>14
95>15

40

<O.oee
<O.oed
<0.001
<0.001
<O.oed
<0.001
<0.001.
<O.OII
<0.007
<0.018
(0.001
<0 '05

51
CR

(0 Ot'>

<0.0$ 5
(0. DID
(0.010
(0.060
<0. 019
(0. 019
<0.057
(0.090
<0.110
<O.OIO
<0.070

51 5'7 $8
NK FE Co

(0.002 <D. IDB (0.003
0.002 <0.107 <0 ~ 002
O.ool <0 105 <0 ~ 002

<O.oel <D.ees <0.002
<0.001 <0.007 <0.002
<0 eel <0 ODS Co.ooi
<0.001 (0. 00$ <0.002
(0.001 <0 ~ Iod <0 ~ 002
(D.OO2 (0.009 <0 ~ 001
<0. 002 <0. 110 <0. 001
<0.001 <0. Ied <0.002
<o.eof <o. Oof (o.eo

60
CO

(0.003
<0.002
'0.002
(0.002
<0.002
<0.003
(0.003
<0.001
(0.002
<0.003
<0.001
(0.002

6$
ZN

<D.O05
<0. 003
<0.00
<0.002
<0. 003
<0.002
<0.002
<0.003
<0.004
<0.005
in OO3

<0.005

ZR

:0.006
(0. 005
<0.003
(0.003
<O.OO1
<0.003
<0. 003
<0. 001
(0.007
<0. 007
<0.004
<I 905

~n.ood
<b.oOI
{0.003
<0. 003
<0. 00$
<0.004
<0. 001
<0.004
<0.007
<O.not
<0.005
<0.005

103
RO

<0.00$
<0.004
<0.003
<0.003
<0.001
<0.003
<0.003
(0.004
<0.006
<0.007
<0.004
<0,001

Iod
RU

<0.018
<0.013
<0.009
<0.109
<O.I12
<0.109
<0.009
<0 F 010
<0.016
<0.018
<O.I09
<0 '12

134
CS

<0 ~ DI2
<o.oet
(0.001
<0.001
'0.011
<o.oet
<0.001
co.oef
<o.oez
<0.002
<0.001
<osoet

137
CS

<0.002
<0.002
<0.001
<0.001
<0.002
(0.00$
(0.001
<0.001
<0.003
<0.002
<0.001
<Oe002

I ID
84

(0. 180
<0. 150
<O.IIO
<0.11$
<0.175
<0. 175
;0.175
<0.20$
(0.33$
<0.11$
<0.2$ 0
(0 F 295

11$
CE

(0.009
<0.007
<0.005
<0. OOS

(0. 007
<0. Ood
<O.ond
<o.no7
<0. 011
C0.013
(0.007
{0.008

<0.012
(0.009
<O.end
<0.006
<0.009
<0.006
(O.nnd
<0.007
(0.011
<0. 012
<0. 007
<0 008

LOCAttON

SECOND OUIRtER

AIR FILIER ST4TtON I 2
AIR FILTER S1411ON I 3
AIR F ILIER STATION ~ I
hlR flllER STAIION I 5
nlR FILTER STATION I d
ntR ftltER sthtroN I :
AIR FtltER SIAltON I I
ntR FILTER SthttoN I 9
AIR fILIER slAIION I to
AIR fllTFR STATION lfI
AIR ftltER S14TION II2
AIR FILIER STAIION I13

7
IE

124>16
142 >15
1$ 8>12
I I I>12
1~>18
:0'1>15
I I>I'

15>15
135 >30
f42>&
10! > 15
150>18

10

(0.009
<O.DOS
<0.001
;O.DD3
(0.006
O.DIS

(0.001
C0.001
co Oe~

ce.oe8
(0.044
'D.oet

<0.065
'.0.041
(0.033
;,0.039
<0.0$ 5
'(0.051
{0.038
(0.013
'0.082
(0.09S
0.019
0

0'1

NN

<0.002
<0.001
(O.oel
<0.001
Ce.eel
<D.eel
<e.ool
(0 ~ 001
CO.OOZ

.0.002
!O.eel
..O.eet

59
fE

(0.009
(0 ~ IOS
(0.001
(0, 001
<O.eed
(o.eed
:D.eef
(D.OOS
(0. 010
:0. 101
!D.ced
(D.eed

Ql
Co

(D. Dol
(0.002
'0 00$
ce.ee2
'.o.oo.
'0 00~
'.D.ee".
;D.oo.
;D.eel
!0.001

>> 0
'>

ee+

6n
Co

(0.00$
(0.002
~0.00$
(0.003
.D.OOZ
(0. 002
~n.onf
'0.003
;0.002
(0.003
'n On>

,O.eof

65
ZN

Co.oob
(0.003
<0.002
<0.002
<0.003
<0.003
(0.002
<0.002
<0.004

., <0.004
<o.nnz
<0.003

95
ZR

<D.oed
<0 004
<O.D03
<0.003
<0.005
(0.004
<0.003
<0. 001
(0.006
!0.00.
<0. 004
(0 ~ OD4

t5
NB

<O.oed
<0. 001
<D.003
<0.003
<0.005
<0.004
<0.003
(0.001
<0.007
<0.008
<0.001
<0.0O4

103
RO

<0.00$
<0.003
<0.002
<0.003
Ce. 001
,0.001
{D.DD3
CO ~ 003
<I ~ 005
<D.oed
<I ~ 003
<0.001

lnd . 131 137
RO CS CS

<0.0$ 9 (D.OD2 <D.002
(0 ~ 012 <0.001 (0.001
<0.009 <0.001 <0.001
<0 ~ eee (0.001 <0.001
<0.013 <0 ~ Oet <0.001
<O.O12 (D.DII (0.001
(0.009 :D.oet (0.001
<D.elo <0.001 (0.001
<o.etd co.ooz <o.ooZ
<0.0$ 8 (0.002 (0.002
<0.009 (0.001 .<0.001
<0 F 010 (0.001 <0 F 001

110
94

<0.125
<0.080
:O.OOO
(0.120
'0 1$ $
<0.155
(0 120
<0.110
<0.275
<0.330
<0.180
(0.200

t41
CE

C0.008
(o ooS
{0.004
io oo5
CD 007
<0.006
>'0.005
(0.005
<0.010
(0.011
(0.006
<0.006

f44
~

CE

{0.013
<0.008

'O.ood

<0. 005
<n. 009
<0. 008
<O.oed
(o ood
<0.011
<0 012
<0.006
<0.007





TABLE XIT.B

13 Meek CE3ttgosite Air Filter Gamta Isotopic Analysis
Results in pCi/m5

LOCATION

'IttlRD QUARTER

AIR flllfRST4110'I I 2
AIR fILIER'14IION I 3

AIR flllfRSt4110N I 4

AIR flllER SIAtlott I 5
AIR FILTER SIAIIO!I I d
AIR FILTER STATION I 7

AIR flllfRS14ltott I 8
AIR fILIER STATION I 1

AIR FILTER STATION IIQ
AIR fILIER SIAIION III
AIR FILTER SIAIION 112
AIR FILTER STATION Ill

7
DC

72) \I
112115

"73 llI
971 9
07112
91 ~ 15
89>12

114313
98317

104129

93112

40
K

:0.010
<0.00$
<0.003
<0.003
<0.004
(0.00$
(0.003
<0.003
(0.006
(0.011
<0.003
<0.002

$ 1

CR

(0.074
<0.0 II
CO.O28
(0 F 031
(0.047
<0.0$ 8
(0.037
<0.03$
<0.068
(0.130
(0.0$ 1

(0.041

54
NN

<0.002
(0.001
<0.001
<0.001
CO.ODI
<0.001
<0.001
co.onl
<D.QD2

<D.DO3
<0.001
<0.001

59
fE

<0. 010
(0.00$
(0.404
(0.001
<0. 00$
<0. Qnd

<o.oot
(D.not
<D.OD8
<0. Ot 4

<O.OOS
<0.004

58
Co

(D.O04
<0.002
Cn.oel
Cn.onl
<0.002
<0 Dn"
(0.002
<0.001
<0.003
<0.00$
(0.002
<0.001

60
CO

(0.00"
<0.003
rn.ool
!0.001
<0.003
<0.001
<0.001
<0.001
(0.002
(0.003
(0.001
(0.001

65
2N

<0. Ood
<0.003
<0.002
<0.002
<0.003
'0 003
<0. 002
<0.002
<0.004
<0.006
(0.002
<0.002

95

r0.
Oor'O.O04

(0.002
<0.003
<0.004
r0.00$
<0.003
CD.O03
(0.00$
(0.009
<0.003
<0.003

95

<b.007
<0.004
<0.002
<0.003
(0.004
<0. 00$
<0.003
<D.003
<0.00$
<0.010
<0. 004
<0.003

103
RU

<o.ooe
<D.003
<0.002
<0.002
<0.003
<0.004
'0 002
<0.003
<D.OOS
<0.009
<0.003
<0.003

106 134 137
RU CS CS

<0 F 023 <D.OD2 <0 ~ Q02
ro 012 <0 001 <0 001
<0.007 <0.001 <0.001
<0 F 007 <0.001 (0.001
<0 ~ Oll <0.001 <0.001
<0.013 <0.001 <0.001
<0.008 <0.001 <0.001
<0.008 <0.001 <0.001
<0.013 <0.001 (0.002
<0.025 <D.QD2 <0.003
<0.008 <0.001 (0 F 001
<o.oo7 <o.nol <o.oot

140
84

<0.170
<0.120
<0 ~ 082
<0 ~ 10$
<0 ~ 15$
<0.200
<0.12$
<0.120
<0.240
<0.600
<0.2$ 5
<0.205

141

CE

re.olo
<0.006
«0.004
!O.OO4
<0.006
!0.007
<0.005
r0.005
(0.009
!0.017
<O.nod
<0.00$

144

CE

<0.015
<0.008
<0.005
<0.005
<0 007
<0.008
40.005
<0.005
<0.010
<0.016
(0.005
!0.004

LOC4TION

fOURTH QUARTER

AIR FILTER STATION I 2
AIR FILTER SI41ION I 3
AIR flllfRSTAIION I 4

AIR FlllER $ 141ION I 5
AIR FILTER SI4IION I 6
AIR fILIER STAIIott I 7

ATR fILIER STATION I 8
AIR flltfR STATION I 9

nlR fllTER $ 14110H II0
AIR flltfR STATION III
AIR flllER STATION 112
ntR FlllfR STATION Itl

7
DE

47315
69lt I
741 8
80ito
ME 9
73 ~ 10
81112

"3>15
138'0

71)In
83388
62i 8

40
K

<0.007
'.0. 001
ro

on'0.003

(0.003
(0.001
ce 002
(0.001
:n.oot
(0. 012
rn.eel
'c'e«

$ 1

CR

<0.048
(0.034
(0.019
(0.023
<0.026
(0.030
(0.022
:O.O28
;O.O38
<0.100
'0 Ono
'0 nnt

54
Ntt

<0.002
CO.OOI
<0.001
(0.001
<0.001
<0.001
<0.001
<0.001
<0.001
rn.e03
:o.oel
'0.001

59 '$8

ff CO

<0. 007 <0.003
<0.005 <0.002
<0. 003 (0.001
(0. Q03 (0.001
(0. 003 (D.eol
(0.404 <0.001
<0. 003 <O.oel
(o.eot <0.001
<0.00$ (D.Q02
<0. 013 <0.00$
co.eot co.nnt
'.n. e03:0. E") I

de
CO

!0.002
<0. 002
!0.001
cn.oot
.O.eot
(0.001
ro.not
co.no3
<0.001
!0.004
rg.ent
'0.00'I

6$
Ett

<0.001
(0.003
<0.002
<0. 002
(0.002
<0.002
(0.002
<0.002
«0.003
ro.o07
r0.002
ro.ne7

<0. 005
<0.003
<0.002
<0.002
ro 00"
C0.003
<0.002
co.no3
r0.003
<0.010
rO oe3
0 00

103 I 0d
HS RU RU

<0.005 <0.004 (0.016
<0 003 r0.003 <Q.olt
<0.002 0,002 <0.006
<0.002 r0.002 <0.007
<0.002 <O.O02 (0.007
<0.003 re 002 (0 009

.0'.QO2 CO.OO7
<0.002 rn 002 (0,009

<o.en3 <O.ott
(D.DO8 <Q ~ 028
!0.002 rn.noo
<o'.Qo2 ',o.oo7

134 137
CS CS

<O.OD2 <O.OO2

<0 F 001 CO.OOI

<0.001 <0 F 001
<0.001 <0.001
<D.DDI <0 F 001
<O.ODI <O.OOI
'0 001 (0 001
<0.001 (0.001
(0.001 <0.001
<0 'D3 <0.003
(0.001 <0.001
(0.001 (0.001

140
84

Cn. 100
<0.074
<0 ~ 010
(0 F 017

~ ,o.oe3
<0.076
<0. 017
Cn.ed3
<0.094
(0 '55
<0.073
;O.ndt

141
CE

<0.007
<0.005 ~

<0.003
<0.003
<0.004
<0.004
!0.003
(0.004
r0.00$
!0.014
<0.004
<0.003

144
CC

<0.011
<0.007
<0.004
<0.005
;0.005
<0.006
<0.004
<O.ood
<0.007
<0. 018
<0.005
<0. 001



TABLE IV

CHARCOAL CARTRIDGES GAMIIA ANALYSES FOR IODIttE
RESULTS IH pCj/CU. M.

QEEK OF STA. H 4 STA. I 7 STA ~ tt 9 STA. HI1 MEEtl OF STA tt 4 STA H 7 STA H 9 STA tl11

JAN. I
JAN. 8-
JAH. 15-
JAN. 22-
JAH. 29-
FEB. 5-
FEB'2-
FEB. 19—
FEB'6-
MARCH 4-
tIARCH 11

tIARCH 18-
MARCH 25-
APRIL I
RPRIL 8-
APRIL 15-
APRIL 22-
APRIL 29-
MAY 6-
HAY 13-
tIAY 20-
tIAY 27-
JUHE 3-
JUHE 10-
JUHE 17-
JUt!E 24

JAH ~ 8

JAH. 15
JAH. 22
JAH. 29
FEB'
FEB'2
FEB. 19
FEB. 26
MARGH 4

MARCH 11

MARCH 18
MARCH 25
APRIL 1,
APRIL 8

APRIL 15
APRIL 22
APRIL 29
MAY 6
MAY 13
MAY 20
MAY 27
JUHE 3

JUttE I 0

JUHE 17
JUNE 24
JULY I

<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.03
<0 '3
<0.06
<0.05
<0.05
<0.06
<0.06
<0.04
<0.05
<0.05
<0.05
<0.05
<0.05
<0.04
<0.05
<0.05
<0 '5
<0.06

'0

F 05
<0.05

<0.04
<0.03
<0.03
<0.03
<0.03
<0.03
<0.05
<0.05
<0.08
(0.00
<0.09
<0.09
<0.09
<0.06
<0.07
<0.09
<0.07
<0.07
<0.06
<0.07
<0.07
<0.06
<0 '8
<0 F 09
<0 F 07
<0.06

<0.03
<0.02
<0 '3
<0.02
<0.02
<0 '3
<0.03
<0.03
<0.06
<0.06
<0.06
<0.06
<0.07
<0.05
<0.

05'0.06

<0.05
<0.06
<0.06
<0.05
<0.05
<0.05
<0.05
<0.06
<0 F 05
<0.05

<0 F 05
<0.04
<0.04
<0.04
<0.04
<0.05

.<0.06
<0.04
<0.12
(0.11
<0.13
<0.13
<O. 12
<0.09
<0.11
<0. 11

<0.10
<0.10
<O. 11

<0.13
<0.11
<0.12
<0. 12

<0.13
(O. 12

<0.13

JULY
JULY
JULY
JULY

-AUG.
AUG.

AUG.
AUG.

AUG.
SEPT.
SEPT.
SEPT.
SEPT.
OCT.
OCT.
OCT.
OCT.
OCT.
KOV.
NOV.
HOV.
NOV.

DEC.
DEC.

DEC.
DEC.

4

11

10-
25-

8-
15-
2'9-
29—
5-

12-
19 "
26-
3-

10-
17-
24
31
7-

I4-
21-
26-
3-

10-
17 "
24-

JULY
JULY
JULY
AUG.

AUG.

AUG.
AUG.

AUG.

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

HOV.

HOV.
DEC.
DEC.

DEC.
DEC.
DEC.

11.
18

25

8

15
22
2'9

5

12
19
26'

10

17
24
31

7

14
21

26
3

10
17
24
31

(0.05
<0.05
(0.05
(0.05
<0.05
<0.05
<0.05
<0.06

, <0.05
<0.06
<0.05
<0.04
<0 '5
<0.05
<0.05
<0.06
<0.06
<0.06
(0.06
<0.05
<0.06
<0 ~ 05

. <0. 05
(0 F 05
(0.06
(0.05

<0.07
(0.06
<0.29
(0.08
<0.07
<0.07
(0.07
<0.08
(0.08
(0.00
<0.00
<0.06
<0.00
<0.11
<0 F 09
<0.08
<0.00
<0.09
<0.06
<0.06
<0.07
<0.05
<0.06
<O.eh
<o.oh
<0.00

(0.06
<0.05
(0.05
(o.oh
<0.05
(0.06
<0.06
(0.05
(0 F 05
(0.07

~ <0.05
(O.O?
<0.07
0.07

<0.07
(0.07
(0.07
<0.07
<0.07
<O.O0
{0.07
(O.oh

D.O?
(0
/0 0

"7

<0.08

(0. 14
(0.12
<0. 13
<0. 16

0. 15
<0.15
<0.15
<O. 17

<O. 10
(O. 10
<0. 10
<0.23
<0.20
(0 '2
<0.22
(0.22
<0 '1
<0.23
<0.22
<0.25
<0.28
<0.20
<0

<0.21
<0.25
<0.19

ALL VALUES GIVEtt AS < ARE LESS THAt( THE LLD CORRECTED FOR DECAY.



TABLE ««h

1988 EtlVIMttt!EttTALHATER Sh!!PLEO GROSG BETA
RESL'LTS Itl ««Cj/L

hÃALYSF:S

UEEV. QF RUSSELL O.U.!I. CIPC. Itl C IIIC- 0«JT DEER CREE!! TAP IJELL 'll

.,!AH. 3

JArt. !0-
JAH. I?
JAH. 24
JA!l. 31

I EB.
I EB. I 4

I EB. 21

!EB. 28-
t!ARC!l 6 "
t!ARCH 13-
t!ARCH 20-
IIARCH 27
hf'RIL 3
AF'RIL 10
hF'RIL 17-
hf'RIL 24-
I!AY t ~

I!AY 8

t!AY 15

t!AY

HAY 29
JUHE 5
JUHE I ".

, Nt(E
JUHE 26

JAH. 9
JAtt. t 6

JAtt.
JAII. 30

FEI'. I 3

FEI:. 20
FEB. 27
HARCH 5

tlARCH 12

tlARCH 19

!!ARCH 26
APRIL 2

APRIL 9

AF'RIL 16

APRIL 23
APRIL 30
HAY * 7

tlAY 14

I!AY 21

I!AY 28
JUHE

JUttE I I

JUHE IS
JUt!C 25
JULY 2

I . 85.«.0.76
1.45+0.7'9
I .42« 0.79
2.28+0.82
1.68«0.76
2.47+ 0 F 87
1.28«0.74
3.86+0.g?
1.43«0.68
1.76«0.71
2.0?«0.8'?
2.600.0.93
4.48«0.'?7
2.82+0.94
2.38+0.87

< 1.20
2 '6« 0.84

2.35« 0.81
1.65«0.8?
2.14«OS 93

< 1.20
2.14+0.84
1.80«0.86
1.77«0.81

;9
1.96«O.S!
1. 90«O S ?7
3.24«O.?8
1. 96 «0.8"
I.?e«O.?6
2.16«.0.83
2.46«0.77
2.47«-O.?7
2.28«0.76
1.23«0.75
2.10«0.90
2.83«0.91
2.40«0.82
2.36«0.'?0
2. 84«0.92
2 '2«0.84

2.45«O.S4
2.?6«0.86
1.30«0.84
1.57«O.S7

< 1.20
2.12«0.85
2.03«0.83

2.08«0.86 1. 55«0.84
1.71«-0.80 1, 79+0,90

2.1 .2«0.?5
I ~ 88>O.S!
!.4 0«0.73
3 «?«0

"'-.68«0.?8

2.07«0.86
2.18«O.S3

1."0
2.82«0.79
1.95«Q.74
1.44-«Q.??
2.07~0.88
2.84«0.86
2.43~0 ~ 83
2.73«0.88
2.2?«0.36
2.39«O.SO
2. I 9«0. 89
1.68«0.87
2.!S«0.84
2.71«0.84

< 1.20
10

!.47«0.8?
2.81«0.87

2.2'?«0.75
06 iQ ?0

1.98~0.76
2.3?i0.?t
1.63«0.7?'1<0
2.:3«Q.SI
2.47 «Q.78
3. 14 '0. 79

1.94 «0.73
1.36 «0.81
1.55«0.83
1.79 «0.??
2.04 «0.85
2.81«0.88
2.37.i0.80
2.37«0.85
1.84«O.SO
1.?1«0.79
3. 62 i0. 91

I.62i0.85
1.99+0.90

89
6')«0 7i«

'Oak 74

3.13«0.91

".66« 0.95

2.93«0.97

I .?4«0.92

2. 75i I . QO

2.68«I.P?

< 1.20 3 ''? 0.92

< 1.20 I .91+0. 93

2.31«0.05 3.42+1.Q2

2.2241. P2 3.20«t .09

< 1.20 ". 11«.1 ~ QS

3. Q3«0.86, 3.?8%, I ~ Ql

tIAÃIHUII

i"i«? ERAGE

IIIHIIIUt!

4. 40 «0.97

2. 17

1.28«OS 74

3.24 «O.?0

2 ~ 16

1. 23« O.?5

3 P 7«Q lg

16

!.20«n 65

: 62~0 ~ '?!

2 '6
1.30«0.8'9

3.13„>0.91

5w

1.."4«n.92

3.P3 «0.86

2 52

pg

3.'?8+I.QI

1.91>0. 93

ALL L«ALUES GIOEH AS < ARE LESS THAH TIIE !.LB COPRECTEO f'QR BECAY.
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ThKZ V B

O.W.D.

RESULIS IN pCj/L

HEXL
'B'ULY

3
JULY 10
JULY 17
JULY 24
JULY 31
283. 7
MG. 14
ME. 21
NJG. 28
SEPT. 4
SEPT. 11
SEET. 18
SEET. 25
OCP. 2
OCP. 9
OCP. 16
OCP. 23
OCP. 30
KV. 6
NN. 33
KV. 20
KV. 27
IZC. 4
IZC. 31
IZC. 38
IZC. 25

- JULY
—JULY
—JULY
—JULY- AU".
—AIR.
—AU".
—AIJ .
—SEET.
—SEPT.- SEET.
—SEEP.- OCP.
—OCP.
—OCP.
—OCP.
—OCP.- KV.
—KV.
—KV.- KV.
—GEJ .
—GEC.
—GEJ .
—HEC.
-GEJ .

9
16
23
30

6
33
20
27

3
10
17
24
1
8

35
22
29

5
12
39
26

3
10
17
24
31

2.30H).94
2.63K).78
3.27+0.96
2.75f0.97
3.1(HO.92
2.91&.92
3.2lt0.99
2. 19tO.85
1.35H).78
3.MO.92
2.07&.84
2.5tH0.83
2.538).81
2.71M.86
1.8(HO.83
2.52%.83
1.42H).77
1.EB0.83
1.3%0.77
1.70H).78
2.39%.82
1.81&.75
1.4550.85
1.61&.70
2.71&.85
2.40H).85

3.$80.92

2. tXHO.83
3.60H).84
2.IDAHO.82
2.4&0.79
2.04&.88
2.85H).93
3. 07+1.00
2. GBO.82
2.(&0.84

< 1.20
2.7OH).90
2.7(HO.90
4. 16H).93
3.30H).88
3.07M.90
2.268).82
2.7&0.91
2. 6&8).88
2.32i0.81
1.63+0.87
l.GB0.79
2.84M.85
1.84&.77
2.3&8).80

2. 10H).82

4.1&0.93

1.9&$0.83
1.64&.85
2.338).79
1.4HO.86
2.238).91
1.86H).93
2.49H).81
1.96H).85
1.$80.81
2.4&&0.85
1.91&.82
3.5250.87
3.58HJ.88
2.398).89
1.86H).79
2.50H).88

2. (&0.78
1.628).78

< 1.20
1.67&.78
3.1&0.92
2.5'.76
1.6283.76
2.56H).81

3.5&H).88

1.4&8).79
2.30fO.77
1.91&.78
1.42+0.76
1.65tO.88
2.228).92
1.61M.95
2.ZHO.81
1.4&8).80
1.45%.78
3.07M.90
1.5%0.75
3.2&%.88
2.4~.80
2.31M.81
2.84%.05
2.07&.84
2.WHO.83
1.47&.74
2.0HO.83
1.87M.84
2.47&.83
2.4&0.76
2. 3&H).76
1.77&.71
1.8&0.79

3.2%0.88

1.47&.80 3.83+1.08

2.6&0.85 4.5$ .1.33

2.15tO.82 2.43+1.03

3.13+1. 06
2.6&H).86 4.57+1.08

4.01M.96 1.6HO.74 3.3~.92

4.0l+0.96 2.8210.82 4.57+1. 08

3.248).95 2.828).82 4.5$ .1.01

2.32

1.3010.77

2.55

1.680.87

2.23

1.4SH).86

2.07

1.42tO.76

3.46

3.13+1.06

2.24

1.47M.80

3.88

2.43+1.03

AILVKUES GI.VEN AS < ARE ?ASS GKK 'IHE IXD KHRECKD KR IZCKY.



ENVIRONMENTALWATER SAMPLES
GROSS BETA ANALYSIS FOR 1988

R. E. GINNA POWER STATION

pCi/liter
5

l 3 5 7 9 11 13 15 17 19 21232527293133353?39414345474951
WEEK NUMBER

~ UPSTREAM, RUSSELL ~ DOWNSTREAM, OWD

ALL VALUES PLOTTED AT 1.00 pci/L
ARE LLD VALUES.
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ANNUAL TRENDING OF ENVIRONMENTALWATERS
GROSS BETA ANALYSIS

R. E. GINNA POWER STATION

pCi/liter
|2

10

0
68 69 70 7'1 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88

YEAR

~ UPSTREAM, RUSSELL ~ DOVINSTREAM, OWD

YEARS 1968 " 1988
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TABLE VI A

EHVIROHMEHTAL WATER SAMPLES TRITIUM ANALYSIS
RESULTS IN pCj/L

HOttTH OF RUSSELL O.W AD. CIRC. It1 CIRC. DUT DEER CREEVi TAP WELL

'D'AHUARY

FEBRUARY

HARCH

APRIL

JUHE

JULY

AUGUST

SEPTEtlBER

OCTOBER

HOVEMBER

DECEHBER

< 595

< 615

< 700

< 690

< 550

770+380

< 570

570

< 580

< 570

< 520

< 640

< 595

< 615

< 700

< 690

< 550

< 625

< 570

< 570

< 580

< 570

< 520

< 640

< 615

< 700

< 615

< 700

< 690 < 690

< 550 < 550

< 625 < 625

< 570 < 570

< 570 < 570

< 580

< 570

< 580

< 570

< 520

< 640

< 520

< 640

< 595 < 595 < 595

< 610

720+410

830+440

< 690

< 560

(a>

(a)

(a>

< 570

550+330

< 715

< 595

( 610

'50
600

740I430

< 560

< 630

< 580

< 570

< 520

745~450

,00+360

6'0'00i390

< 690

< 690

< 560

(a)

<- 630

< 580

< 570

O90+330

ALL VALUES GIVEH AS < ARE LESS THAH THE LLD CORRECTED FOR DECAY.

(a) tto Sample Ta'ken 1'av Trjtiu~.
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TABLE VI D

FALLOUT TRITIUM ANALYSIS
RESULTS IH pCi/L

ltOHTH OF

JAtlUARY

FEBRUARY

MARCH

APRIL

< 595

< 615

< 595

< 6'I5

< 595

< 615

< 595

< 615

< 700

< 690

< 700

< 690

< 700

< 690

< 700

< 690

STAT IOH 3 5TATIOtl 5 STATIOH 8 STATIOtl 10 STATIOH 12

< 595

< 615

< ?00

< 690

JUHE

JULY

AUGUST

SEPTENBER

OCTOBER

HOVENBER

DECEMBER

< 600

< 625

( 570

< 570

< 580'~

< 5?0

< 520

< 600

< 625

< 570

< 570

< 580

< 570

< 520

{ 640

< 600

< 625

< 570.

< 570

< 500

< 570

< 5~0

< 640

( 600

g< 625

< 570

< 5?0

< 580

5 10

< 520

< 640

< 600

C $ 2

< 570

< 570

< 580

c Tp

< 520

ALL VALUES GIVEH AS < ARE LESS THAN THE LLD CORRECTED FOR DECAY.



TABLE VI C

IOBIHE IH llATER
RESULTS IH pCi/L

MOHTH DF RUSSELL O.U.D. CIRC. IH CIRC. OUT BEER CREEYi TAP DELL ~D~

JAHUARY

FEBRUARY

MARCH

APRIL

MAY

JUHE

JULY

AUGUST

SEPTEMBER

OCTOBER

HOVEMBER

DECEMBER

<0.37

(0.32

<0.36

(0.35

<0.36

<0.34

(0.45

<0.39

<0.50

<0 '9
(0.50

<0.40

<0.29

(0.35

<0.50

<0.35

<0.39

<0.35

<0 '2
<0.47

<0.32

<0.26

<0.52

<0.58

<0.58 <0.26

<0 '9 <0.35

(0.56 (0.39

<0.59 <1 '4
<0.51

(0.30

<0.50

<0.30

<0.28

<0.40

<0.48

<0.23

<0.53 <0.38

<0.48 <0.31

<0.43 <0.31

<0.38 <0.31

<0.26

<0.30

<0.24

<0.36

<0.39

<0.38

(a)

(a)

(a)

(0.30

<0.41

<0.38

<0.32

<0.3S

(0.32

(0:35

<0.34

<0.38

(0.33

<0.40

<0.3S

<0.40

<0.28

<0.33

<0.77

<0.33

<0 29

<0.35

<0.30

<0.37

<0.38

<0.38

<0.38

<0.35

<0.31

<0. 43

ALL VALUES GIVEH AS < ARE LESS THAM THE LLD CORRECTED FOR DECAY.

(a) Ho Sar>pie Taken.



TABLE VII A

RUSSELL STATZOtt MATER GAMMA ISOTOPIC AttALYSEG

RESULTS It! pCi/LITER

BE TMEEtl

DATES OF

7
nE

54
ls il

59 58 60
FE CO CQ

6 IJ 95
Ztl 'R

fig
s v

!ID

JAH I JAH ~ 31

FEB. I - FEB. 29
IIARCH I - NARCH 31

APRIL I — APRIL 30
HAY I - MAY 31

JUHE I - JUkE 30
JULY I - JULY 31

AUG. I - AUG. 31

SEPT. I - SEPT. 30
OCT. I " OCT. 31

HOV. I - HOVE 30
DEC. I - DEC. 31

< 29
< 46
< 51

< 45

< 46
< 45
< 51

< 48
< 50
< 51

< 47

< 36
{ 48
< 57
< 49

Smple
< 57
< 58
< 55

5?

< 54
< 54
{ 51

3
5
c

5

Lost
5

5

6

5
r 5

5
5

6 < 3 < 4

8 < 5 < 6

9 < 5 < 6
8 < 5 " 6

9 { 5 ( 6
9 < 5 ( 6

<10 < 6 ( 7

5 < 6
9 < 5 < 6

<10 < 5 < 6
9 < 5 ( 6

10
( 10
r

5
3

Q ~

< 10
9 -'. 9

( 11

( 10
( 10 <r'?
(11 ( 9

r

5

5

5
5
5

5

5
5
5

BETMEEtt

DATES OF

103 106 134 137 140 141 144 226

RU RU CS . CS BA CE CE RA

JAtl. I

FEB.
tlARCH I

APRIL I

HAY I

JUHE I

JULY
AUG.

SEPT ~ I

OCT ~ I

tlOV. I

DEC.

- JAtl. 31
- FEB. 2'9
- IIARCH 31
- APRIL 30
- HAY 31
- JUHE 30
- JULY 31
- AUG. 31
- SEPT ~ 30
-. OCT. 31

tlOV. 30
IE" 31

< 47
r 46
{ 53

< S0

{ 50
< 48

5

c

5
r c

{?ss? { 3

{45 < 5
r 48 <

c

<48 < 5

r
6

6

6

6 (
6

r

? {}
~3

?3.

'13

22
?1

r 1 r 41
I ~

6 <20
6 <27
5 < I'?

8
( 12
( 13

( 11

< 12
{ 13

( 14
13-

( 14i

< 13

( 34
< 52
( 54

cs

5'7

'. 66
( 61

{

sQ

11

{ 10

< IO

i s
~ ~

r In
~ g
I

11

< Is1

11

~ ~

ALL VALUES GIVEtl AS < ARE LESS THAtl TIIE LLD CORRECTCD FOR DECAY.





tABLE VII 8

ONTARIO ltATER DISTRICT MATER GANtlA ISOTOf'IC AHALYSES

RESULTS IW pCi/LITER

BEIltEEK
DATES OF

7
BE

5I 51
CR NK

59 58
FE CO

60
CO

65 95 9S

ZH ZR III
103

RU

106
RU

134 137 140 141

CS CS ~ 'BA CE

144 226
CE

"

RA

7 - JAH. 21

21 - FEB. 4

4 - FEB. 18
18 - NARCH 3

3 - NARCH I?
17 - tlARCH 31

31 - Af'RIL 14

14 - APRIL 28
28 - NAY 12
12 - tlAY 26
26 - JUKE 9

9 - JUHE 23
23 - JULY 7

7 - JULY 21

21 — AUG. 4

1 - AUG. 18
18 - SEPT. I

I - SEF'T. 15
15 - SEPT. 29
29 - OCT. 13

13 - OCT. 27
2? - NOV. 10
10 - tlOV. 24
21 - DEC. 8

8 - DEC. "2
22 - JAt!.

< 2e
< 25
< 45
( 13

< hd
< 47
< 18
( 52
< 50
( 45
( 47
( hd
( 45
( 52
< 52
< 56
( 54'l
I c0
( 54
( 52
'. 48
< 54
( 54

5 I

<30 ( 3

(27 ( 3
<46 < 5

< 46
(47 ( 5

(17 < 5

<58 < 5

<57 ( 5

(61 ( 5

(62 ~ ( 5
<53 < 5
<53 ( 5

(57 < 5
<54 ( 5

<71 ( 5
<56 < 6

(dd ( 5

(dh ( 6

(63 <- 5
<54 ( 5
<ed ( 5

<61 ( 5

{49 < 5

(65 < 5

(63 < 5
<61 < 5

5 < 3
5 < 3
9 < 5

8

9 < 4

9 < 5

9 < 5
<10 ( 5

9 < 5
<10 < 5

9 < 5
8 ( 5
9 < 5

8 < 5

<10 ( 5

9 < 6
< II < 6

<10 < 6

<10 < 5

<10 < 5

( Io < 5
(10 < 5

9 < 5

(11 ( 6

<11 ( 5

<10 < 5

4
3
6
5
6
6
6
6
6
6
6
7
6
6

( 6
6
7
7
6
6
6
6
6
6

r

5
5

( 10
9

< 10
9
9

( 10
< 11

'9

9

< 10
< 11

< 10
< 10
< 11

< 12
( 11

< 10
( 10
<10 (
< 10
( 10
< 10

< 11

< 10

5 ( 3
5 ( 3

8 ( 5
0 ( S

0 ( 5
9 < 5
9 < 5
9 < S

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

9 < 5
8 ( 5

IO < 6
10 ( 6
10 ( 6

10 ( 6
9 ( 6

10 ( 5
10 < 6

9 ( 6

0 ( 5
10 ( 6
10 ( 6

10 ( 6

3

3
5
$
5

d

6

6

{ 6
S

6

< 6

5

( d

6

7
7
6

6

7

6
6r
7

6

< 28
< 28
< hl
< 46

< 46
< 48
( 48
( SI
( 48
< 46
< 18
< 48
< 16
< 47
( 55
< 55
< 53
< 50
< $ 0

< 53
< 51

( 48
< 51

< $ 1

< 50

3 < 3

3 < 3

5 < 6
5 < 6
5 < 6

5 < 6

5 < 6

5 ( 6

5 ( 6

5 < 6
5 ( 6

5 < 6

5 ( 6
5 ( 6

<5 <6
5 ( 7
5 < 6

6 < 6

5 ( 6
5 <'6
5 ( 6
5 < 6
5 < 6
5 < 6

5 < 6

5 < 5

<10 ( 8
<11 < 7
< 18 < 11

< 18 < 11

< 18 < 11

19 < II
< 28 < 13

< 27 < 13

< 32 < 14

< 32 < 14

<18 <12
<21 <12
(21 < 13

( 17 < 12

<31 < 15

(22 <14
<31 <16
<31 < 16

< 29 (15
<22 <11
<32 < 16

<29 < 15

<20 < 13

<32 <15
<31 <16
< 31 < 15

<34 ( 6
<33 < 6

<Si {10
< 52 ( 10
( 52 < 10
< 53 < 11

(53 { 10

<,53 ( 10
(54 < 10
<55 <11
<55 < 10

< 55 < 11

(50 < 10
< 55 '0
'( SO ( 11

< 64 <12
(65 < 12

< 65 <12
(63 { 11

< 61 < 11

<62 (11
(61 < ll
<61 <11
< 64 < 11

( 63 ( 11

< 60

ALL VAI.UES G.".'Ett:,5 .'RE LESS TIIAtl THE LLD CORRECTED FOR DECAY.



TABLE ",II C

CIRC- OUT ttATER GAMMA ISOTOf'IC AHALYSEG
KGULTS It( pCi/LITER

BETUEEH

DATES OF

7 51 54
BE

"
CR tlH

$ 9 58
FE CO

60
CO

65
2H

95
ZR to RU

106 I 34
RU CS

137 140 141
CS BA CE

144 226
CE RA

JAH.
JAH.
f'E R.

rEB.
HARCH

tfARCH

IIARCH
nf'RIL
i"iPRIL

HAT

ttAY

JUIIE
.IUHE,

.HILZ
JULY
AUG.
AUG.

AUG.
GEf'T.
SEPT.
OC'f.

OCT.

WOU.

ttOV ~

DEC.
t>EC.

6-
')Q-
3-

17-

16-
3Q .
13-
27

'PS

8-
2s-
6-

2P
3-

17-
31

14 "
')8-
IN
~6

'i
3
?--

JAH. 20
FER. 3

FEB. 17
tlARCH 2

NARCH ld
MARCH 30
APRIL 13
Af'RIL 27
NAT 11

NAY 25
JUNE 8
JUIIE 22
JULY 6
JULY 2Q

AUG. 3

AUG. 17
AUG. 31

SEPT. 11
SEf'T. 28
OCT. 12

OCT. 26
NOV. 9

tt09. 23
DEC. ?

DEC. "I
JAtt. 4

(
3

( 5

5

( 5

{ 28 < 30
< 29 < 35
(44 <18
<46 <51
{ 43 < 46

Data Lost
<41 <18 < 5
< 16 { 48 < 5

<50 <59 ( 5

< 50 { 62 < 5
< 44 < 54 < 5

{ 48 ( 51 { 5

Data Lost
( 48 ( el < 5

{ 53 < 72 ( 5

< 51 < 61 < 5

<5d <61 { 6

< 5d ( d2 < 5

:51 <62' 5

Data Lost
{51 {dl '( ~ 5

< 52 { 62 < 5
{17 (49 < 5

{ 52 < 62 < 5

<52 {59 { 5

<52 <el { 5

5 { 3

5 < 3
9 <.5
9 < 5
8

«9 { 5
9 < 5
9 { 5

<10 < 5
{ 9 < 5

9 < 5

<10 < 5
<11 < 5
<10 < 6
<11 < 5

(11 < 6

{10 < 5

{10 < 5

<10 { 5

9 < 5
<11 < 5
<10 < 5

<10 < 5

3/
5
5
5

6
6
6
6
6

{ 7

6
6

6
7
7
6

6
6
6
6
e
6

5
5
9
9

9
< 10

9
9
9

9

< 10
( 10
< 10

< 10

( 10

{ 11

( 11

< 10
( 11

< 10
< 10

( 9
< 10
< 10
< 10
< 10
< 10

6

6
6

( 6
6
6

(10 ( 6
e

9 < 5
<10 ( 6
<10 < 6

9 < 6

( e

6r
7r 7

r

6

7

6

6

< e

6

5 ( 3 ('3
5 < 3 < 4

8 < 5
9 ( 5 < 6

< 8

8 < 5
9 < 4
9 < 5 ( 6

9 . 6 < 6

<5 <5
9 <S(.d

<29 < 3
<28 < 3

<47 < 4

<46 < 5
<4$ < 5

<16 < 5

(48 < 5

<47 < 5
<48 < 5

<48 < 5

< 4'9 < 5

<48 < 5
<47 < 5
< $0 < 6
<51 < 6

<52 < 6
<50 < S

<51 < 5
<50 { 5
< $ 1 < 5
<51 < 5
<49 < 5
<49 < 5

3 <12
4 <15
5 <20
6 <2$
6 <19

< 19
S <18
6 <28
6 <32
6, <17
6 <20

6 <26
6 <35
6 (31
6 <32

( 7 <29
6 <28

6 <28
6 <29
6 <19

( 6 <33
6 <27
6 <30

8
8

<.- 1 t
< 12
< fl

{ 12

12

< 13
< 11
< 12

12

< 14

< 16

< 16

< 16

< 16

< 15

< 15

< 15

( 13

< 16

14

f$

<34 < 7
<33 < 6
< 52 ( 10
<Sf <10
< 52 < 10

( 53 <.10
{,55 < 11

( 54 < 10
< 55 ( 11

(56 (10
< 51 <11

< 57
~ ( 61 < f0

{ 64 < 12
( 66 < 12
< 61 (12
< 61 < 11

(62 < 11

< 63 < 11

< 60 < 11

< 63 <11
<60 (11
<60 <11

ALL UALUES GIUEtt AS 'RE LESS THAN THE LLD CORRECTED FOR DECAY.
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TABLE IVII D

BEER CREEtl LtATER GAtttth ISOTOPIC htN YSES
RESULTS IN pCir'LITER

BETtlEEH

BATES OF

7
C I

BE CR

c'4

Htl
59

FE

CQ

CO

v0
CO

(C ncr ne

.'tB

JAtl.
FEB.
HARCH

APRIL
ttAY

JUtlE
JULY

AUG.

SEPT.
OCT.

tlOV.
BEC.

1
- JAtl. 31

1
- FEB. 29

1
- HARCH 31

1
- APRIL 30

1
- ttAY 31

1
- JUHE 30

1
- JULY 31

1
- AUG'1

1
- SEPT. 30

! -~ OCT. 31

1 tlOV. 30
1

- DEC. 31

< 50
< 43
< 47

< 45
< 46

{ 45
tto
tto
tto

< 49

< 48
< 49

< 33
< 46
{ 51

47
{ 49

< 55
Flow
Flow
Flow
{ 51! 5g
< 55

7

5
!

C

5

5

in Cl eek
in Cl'eek
in Creek

5

5

< 11

8

8

8

{ 4

< 10

7
r
! 5
r

C

5

I
5
5

6
5
6
V

6
6
6

12
{ 10

11

< 10
< 11

{ 11/ I1

< 11

r 8

9
r n'\

{ 9

r

r
"4

I
V

C

C

5
5

BETMEEtt

BATES OF

1 03 106 134 137 140 141 144 226
RU RU CS CS BA CE CE Rui

JAtl. 1

FEB. 1

ltARCH 1

Al'RI L I

ttAY 1

JUHE

JULY 1

AUG'EPT.
1

OCT. 1

HOV. 1

JAtl. 31
- FEB. 29
- tlARCH 31
- APRIL 30
- ttAY 31
- JUHE 30
- JULY 31
- AUG. 31
- SEPT. 30
- OCT. 31

tlOV. 30
BEC ~ 31

6

5

6

5

5

r (
14 V

(V

6

;60 ! 6

<44 < 5
<47 < 6

{46 < 5

<46 < 5
C

< 51!
51 6

6
r
r'

< 20
< 20
< 23

( (
5 <18
6 (21
6

< 20
( ! 18

5
< 11

{ 12
( 12
< 12

< 13
(7
~ u

{ 14

22
( 51
r Sc

57

~ 53
'. 50

{ 6J
r ~

< 63

/ 13

( ~ +
I

< Il
11

~ I
I

{ 12

ALL VALUES GIVEtl AS < A IE LESS TMAtt THE LLO CORRECTED FOR DECIIY





TABLE VII E

TAP WATER GAHMA ISOTOPIC AHALYSES
RESULTS IH pCi/LITER

BETUEEN

DATES OF

7 51 54 59 58 60 65 95 95
BE CR MH FE CO CO ZH ZR tlD

JAH.
FEB.
MARCH

APR IL
MAY

JUHE

JULY
AUG.

SEPT.
OCT.

HOV ~

BEC.

1 -. JAH. 31

1
- FEB. 29
- MARCH 31

1
- APRIL 30
- t!AY, 31

1
- JUNE 30

1
- JULY 31

1
- AUG. 31
- SEPT ~ 30

1
- OCT. 31

1
- HOV. 30

1
- DEC. 31

27
( 43

< 45
< 44

< 46

< 45
( 44

< 51

< 47
< 49

< 49

{29 < 3

(45 ( 4

Sample Hat/ 49
(49 ( 5
(55 ( 5
(53 < 5
<51 < 5

{54 < 5(50; 5
(51 < 5

(50 < 5

5
8

Tat;en
( 8
r 8

'9

9
(--8

8
r 8

( 10

9

3 < 4

4 ( 5

5 ( 5
5 < 5
5' 7

5 < 6

5 ( 6

5 ( 6

5 { 6
S ( 6
5 < 6

6 ( 5
8

9
( 9

'

8
( ll ( 8

'9 < 9
( 10 ( '9

(10 < 10
<10 ( 8
(10 ( 9
(10 ( 9

3
"5

5
r
{ C

( C

r
5

BETQEEtl
DATES OF

103 106 134 137 140 141 144 226
RU RU CS CS BA CE CE RA

JAH. 1
- JAN ~ 31

FEB. 1
- FEB. 29

MARCH 1
- MARCH 31

APRIL 1
- APRIL 30

tlAY 1
- HAY 3l

JUNE 1
- JUHE 30

JULY 1
- JULY 31

AUG. 1
- AUG. 31

SEPT. 1
- SEPT ~ 30

DC' - OCT. 31

tl0 1 HOV ~ 30
BCC. ! - ."- C. 3l

3
r

( 5

5

( 5
5

{ 5
r
( 6

6

5

{ 46

< 44

< 49
( 48
( 48

{ 5S
r c0

( 49
4p

5

5

5
5/
5

pn r

(42 < 5

6

{ 6

6

6

6

6
r

6

( 19
{ '19

< 18
( 1?
( l7
( 21

( 20
{ 20
( 19

4 {12
4 (18

?

( 11

( 11

< 12

( 12
< 12
( 13
< 13
( 13
': 13

{ 52
( 54

5?
( 56
( 56

64
< 59

5

( 60

< 11

< 10
< 11r 11

( 10
'. 12
< 10(!!

1
1

(33 ( 7
< 49 (10

ALL VALUES GIVEtl AS ( ARE LESS THAN THE LLD CORRECTED FOR DECAY.
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O'ELL

I

'O'l«ITLR GAHtIA ~SOTOI'IC AH"'SE0
RESULTS V.'Ci.'LITER

I«E TUE Et!

DATES OF

r
BC

C«JI
CR

54
NH FE

58 60 65 95 95
CO CO Itt ZII t!B

3 Atl
fEI'.
t!ARC!I

APR IL
tIAY
JUI'E

JULY
AUG.
SEF'T.

OCT.
IIO"
DrC

- APRIL
I -MAY

- JUNE

I - JULY
I - AUG.
I - SEPT.
I - OCTr
I - tteV.
I - DEC.

30
31

30
31

31

30
3

~

30
31

I - JAH ~ 31

I - FEB. 29

I - HARCH 31

< 28

r «'I
« ~

48

< 46

( nc

< 45
J2

< 48

< 48

< 48

33

cl
c'

50
54
c4
CCJJ
CCJJ
52
C7v J

51

/ 3
/ CJ
/ 5

5

5

5
«/ 5

C

5

8

( 9
0

/
«,'

r

< 10

9
r «0

< 3 < 4

4 < 6

5 < 6

5 ( 6

( 5'
< 7

5 < 6

5 ( 7

6 ( 8

5 ( 6

5 < 6

6

5
< 11

< 11

( 11

< 10

( II
< 11

< 11

< 12
< 11

< 123
< 11

3
0 < 5
9 < 5
0 ( 5

( 0 < 5
9 -5 ~

9 < 5
0 < 5

<10 < 6
'9 < 5
9 ( 5
9 < 5

BETIIL'Ett
DATES OF

103
RU

105
RU

1 34 13?
CS CS

140 141 144 22$
!IA CE CE Ith

JAtt. I

FEE'. I

t!ARCH I

APRIL I

AY I

JUt!E I

JULY I

AUG. I
SEPT

CCT.
HO'2. I

DEC.

- JAH.
— FEB.
" HARCH
- APRIL
. HAY
- JUHE
- JULY

.tJG.
- SEPT.
- OCT ~

- Item
- DEC.

31

29
31

30
1!
30
3I
31

30
31

30
3l

3
CJ
5

C

5
C

5

r

/

1?
P7

48

fc
47

48

4?
5C

5
~

Sp
53

3

6

6
/ 5

5/

r

r
/ 5

5

r

r
/'

4
6

6

6

5

5

6

I

5

12

< 10
«9I

IQ
r 1n

I?
19

( lQ
r

«
/

r
lg

0
< 11

< 12
< 12

11
-'. 13

., 13
y ~ g

< 36, 24~6
<52 <13
< 56 < In
<56 <14
< 54 < 13
<50 <14
"50 < 12
:60 (13

< 65 ( 14
.60 < 13

< 63 < 13
"52 ( '13

« ~ In'J « ~ IlrS G
« llgtt AS r «nrrls. ~

THA I Tl«E I LD CllRI«FETED fag 1«Er!«Iy



TABLE VIII
FALLOUT GROSS BETA tl,"tALYSES

RESULTS IH pCi/H /DAY

HotlTll OF

JAtlUARY

FEBRUARY

HARCH

APRIL

JUtlf

AUGUST

SEF'TEHBER

OCTOBER

HOVEHBER

IiECEHBER

STAI IOtt 3 STATIOH 5

3. l 6~0.43

3.61 >0.78

1.54~0.25

5.94>0.83

8.95>t.t4

4.42i0.86

2.00<1.45

3. 9O» .67

7.59+1.57

7 '3+2.38

1 .88'.S7

2.84~0.56

8.71» .19

4. 53~0.98

5.65~t.70

6.t:41.78

5.9?it.48

5.09~2.17

4.54+0.97

3.63w0.72

5.76)0.89 5.47„0.90

5.27It ~ St 4.26'1.43

2.3240.30

4. 2240.96

3.44~0.?5

4.38>1.05

3.31~0.97

t.37~0.73

8.56~2.36

2.92~1 .63

6.63it.62

3. 83% t .66

04+0 ?g

3.30+0.59

6.10+0.5?

3.36+0.74

3.4240.?4

1"-.05+1. 55
li

15.05+t F 41

7.33+2.08

4. 1 "<1.66

19.03>2.28

3.93+1.18

2.26+1 F 90

5.45i1.01

3.9 I40.6i5

STAT IOH 8 STATIOtt 10 STATIOH 12

3 '1+0.44

3.84>0.88

3.90+0.64

7-00+1.05

4.96+1.01

6.35+0.?1

4.93+1 .86

4.58+1.72

3-81+1.26

8. 44I2. 41

8-59>1.39

3.37+1. 02

ttAXI HU tt

AVERAGE

H I tt IHUtt

4.70

1.88~0.57

P «1y ~
~ ' ~ I s

5.12

1.54~0.25

O.sbt2.36

F 88

1.37+0.?J

1'?.03+2.28,'.1?

2. 26+1. 90

8.59».39

5. 24

3-Ol+0.44





TABLE
EXTERNAL PENETRAT]NG RADIATION

THERMOLUMINESCENT DOS]METERY 1988

Uni ts Mr /91 day Qtr.

LOCATION
awwww

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr

¹2 - ¹? plus ¹13 are
on-si te near the I ine
of highest annual
average ground level
concentration.

¹8 - ¹12 are of f si te at ~

a di stance of 8 to 15 miles

¹14 - ¹16 are located
along a I ine 3000 .f t. west
of the plant.
¹17 - ¹21 are located
along Lake Road.

¹22 - ¹24 are located
along ~the east. site
boundary line.
¹25 - ¹30 are offsite
at a di tance of 8
to 15 miles.

¹31 through ¹40 are
located in an arc at a
di stance of 4-5 mi 1 es.

% % a a 0 w w% w 4

2
3
4
5
6
7
8
9

10
11
12
13
]4
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

%%%%a % ww

15.3 +/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-

15.7
15.7
18.3
12.6
40.3
1.1 . 8
I 0 . 3
I 2 . 3
I 2 . 9
I 2 . 8
I 6 . 9
13. 4

15.2
13.9
14.4
15.3
14.7
14.9
14.0
13.5
]5.4
16.1
13.1
11.3
13.8
15.]
12.6
10.2
15.1
12.9
14.6
14.4
18.5
14.6
13.8
14.5
13.8
12.8

+/-
+/-
y/
+/-
+/-
+/-
+/-
+/-
+/-
+/-
y/
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-

3.8
4,0
4.0
4.6
3.2
6.5
3.0
2.6
3 .-I
3.3
3.2
4.3
3.4
3.8
3.5
3.6
3.9
3.7
3.8
3.5
3.4
3.9
4.0
3.3
2.8
3.5
3.8
3.2
2.6
3.8
3.3
3.7
3.6
4.7
3.7
3.5
3.7
3.5
3.2

13.9
14.6
14.9
14.4
12.4
34.5
12.5
10.8
12.1
12.5
11.8
14.8
12.6
14. 4

13.5
13.4
14.2
14.2
14.8
12.9
13.7
13.8
13.8
11.5
11.0
12.5
13.8
11.5
10.0
14.5
13. I
13.8
]4.7
14.8
12.2
13.3
12.9
13.9
12.3

+/-
+/-
+/-
+/-
+/-
y/
~/
y/
y/
+/
+/-
+/
+/-
+/
+/-
+/-
+/-
+/-
+/-
+/
+/-
+/-
+/-
+/-
+/
+/-
+/-
+/
+/-
+/-
+/-
+/-
y/
+/-
+/-
+/-
+/-
+/-
+/-

3.5
3.7
3.8
3.6
3.1
8.7
3.1
2.7
3.0
3.2
3.0
3.7
3.2
3.6
3.4
3.4
3.6
3.6
3.7
3 '
3.4
3.5
3.5
2.9
2.8
3.2
3.5
2.9
2.5
3.7
3.3
3.5
3.7
3.7
3.]
3.4
3.3
3.5
3.1

]4.4
]4.0
14.5
15.9
11.0
29.5
12.4
II .5
11.8
10.9
12.1
15.2
12.9
15. I
14.3
12.2
14.2
13.7
13.8
14.2
12.7
13.6
14.8
10 ~ 5
10.8
13. 2
15.0
12.7
10.3
13.3
12.3
14.1
14.1
13.9
11.7
12.1
14.3
14.2
12.6

+/-
y/
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/»
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-

3.6
3.5
3.7
4.0
2.8
7.4
3.1
2.9
3.0
2.7
3.1
3.8
3.2
3.8
3.6
3.1
3.6
3.5
3.5
3.6
3.2
3.4
3.7
2.7
2.7
3.3
3.8
3.2
2.6
3.3
3.1
3.6
3.6
3.5
3.0
3.0
3.6
3.6
3.2

14.7
]5.2
15.6
15.5
14.3
37.1
13.9
11.8
12.5
14.4
12.'7
15.6
13.3
15.0
17.0
13.6
15.6
15.2
16.5
14.4
13.5
14.9
14.8
12 ~ 2
11.6
13.4

+/-
+/-
+/-
+/-
+/-
+/-
+/-'/-

+/-
+/-
+/-
+/-
+/-
+/-
+/-

+/-
+/-
+/-
+/-
+/-
+/-
+/
+/-
+/-
+/

14.2 +/-
13.5 +/-
12.3
14.1
12.8
14.4
14.7
14.3
12.3
12.1
12.9
13.9
12.7

+/
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-

3.7
3.8
3.9
3.9
3.6
5.9
3.5
3.0
3.2
3.6
3.2
3.9
3.4
3.8
4.3
3,4
3.9
3.8
4.2
3.6
3.4
3.8
3.7
3.1
2.9
3.4
3.6
3.4
3.1
3.6
3.2

~ 3.6
3.7
3.6
3.1
3.0
3.3
3.5
3.2

eaeeeeeraaasaeasassswaaeaaoeeeeaaoeeawraaesaaaaaaaawswwwwaaeaesaraeaeeaeeeeaaeaa





EXTERNAL PENETRATING RADIATION
THERMOLUMINESCENT DOSIMETRY

R. E. GINNA POWER STATION

20
AVE m Rem/QTR

18

17

16

l2

2 4 6 8 10 12 14 16 18 2022242628303234363840
TLD LOCATION NUMBER

~ 1988 ~ 1987

LOCATION ¹7 OMITTED





TABLE X

I!ILIl
RESULTS IN pCf/LITER

c„ARM

A

D

n

D

C

D

B

A
r
B

D

A

C

B

D

A

C

B

D

A

C

A
l1

C

B

A

C

B

D

A
r
B

O
A
h

C

B

k1

B

D

A

r

D

A

D

C

D

h»Cvh

I Ag

JAH ~

ccB

FEB.
.".ARCH

MARCH

APRIL
APRIL
MAY

MAY

JURE
JUHE

JUHE
JUHE

JUHE

JUHE

JUHE
JUHE
JULY
JULY
JULY
JULY
JULY
J'JLY
JULY

JULY
AUG.
AUG.
AUG.
AUG.

AUG.
AUG.
AUG.
AUG.
AUG.
SEPT.
SEPT.
SEPT.
SEPT.
SEPT.
SEPT.
SEPT.
SEPT.
SEPT

OCT.
OCT.
OCT.
OCT.
OCT.

OCT.
OCT.
OCT.

NOV.
HOV.
DEC.
DEC.

I4
9

8

i1

9

12
6

14

16

2f
23
18

30
5
7

!2
14

19
21
16

17

4

9

lp
16
18
23

30
I
6
8

15
20
21

27
29

4

6

13
18

2P

25
17
!5

~ e
~ ~

16

'-131

'. 0.37
< 0.3P
< 0,38
< 0,38
< O.33
< 0.36
< O.34
< 0.39
< 0.36
< 0.38
< 0.39
< 0.38
< 0.39
< 0.33
< 0.36
< 0 ~ 40
< 0.48
< 0.40
< 0.56
< 0.33
< 0.36
< 0.34
< 0.37
< 0.33
< 0.42
<. 0.44
< 0.40
< 0.35
< 0.47
< 0.39
< 0.37
< 0.37
< 0.42
< 0.36
< 0.40
< 0.43
< 0.37
< 0.42
< 0.36
< 0.41
< 0.38
< 0.50
< 0.34
< 0.30
< 0.39
< 0.38
< 1.11
< 0.38
< 0.38
< 0.42
< 0.46
< 0.43
< 0.46
< 0.33
< 0.65
< 0.36

rS-1 37

1

< 7
(7
< 7

< 6

( 6

< 8

< 6

< 8
< 6A
( 6

< 6

< 6
< 6

< 7

< 6
< 6

< 6
< 7
< 6
< 6

< 7
< 6
< 6

< 6
~ < 6

< 8
< 7

< 6
< 7
< 8

< 7
<'7
< 7
< 7
< 7
< 7
< 7

< 7

< 7
< 7

< 7

< 7
< 6
< 6

< 7
< 7

< 6

< 7
< 7

< 6
< 7
< 7
< 7

BA-1 40

(22

(18
(14
r' I
(1P
<20
(20
<25
<18
<20
<19
<21
(19
<20
(19
<19
(19
(10
(20
(1'9
(20
(19
(20
<20
(20
(25
(20
(1 9.
(22
(25
(23
(23
(23

'(27

(22

(24

(21
,(21

(21

(21
<21

(11

H-4O

f620+ I I 0
! $ 20|!:P
! 47G~! '50

I 48Pi'. 3P
1660+!'' O

f63P~IPP
1620+IIP
f640~!fP
1750+IIP
f580afPP
1960+f40
1450+110
f5'90+Ifp
1680+f20
1650+f20
1530+I!P
f640+!f0
15PO+!10
1560+I!0
1710+110
1590+!10
1690+!20
1570+!20
f$7O+1!O
f650+!f0
1620+!2O
1670~110
1580+12O
1590>f I 0
1740+! 10

162&120
I 610+1.'1 0

1590>fop
1640+lfp
f 6404100
1580+110
1550>lpp
1660+120 *

1560~ff 0
1570+1 1 0

1270if50
1330+!30
!340~170
f 360+170
1 490' 40
I 450>140
1540I110

61 pifPO

'.350~ f 6P
1350+! 70
149011 60
1320+ '90

1550~ffP
1590+Ifp
f360' 6P
1530+110

ALL VALUES GIVEH AS < ARE LESS THAN THE LLD CORRECTED FOR DcCAY





TABLE XI

Fish Samples
Results in pCi/kgm Wet

DESCRIPTION

I IRSf HALF 1988

DROUH TROUT

LAKE TROUT

IIHITE I'ERCH

YEt.LOU fERCH

SECOIID HALF 1988

5/27
5/27

5/27

40
K

3200'O
4?301150
2380'0
37601160

Sl S1 59
CR IIH FE

;67 ( 7 <15
(315 ( 17 < 51
<72 < 7 <15
<200 ( f6 < 37

58 60
co ca

7 ( 9

< 21 < 22
7 < 9

< 16 <10

65 95 95
Ztl ZR tIP

r 12'9 < 37 r 32
: IS <13 r ?
( 37 ( 32 ( 20

103 106 131

RU RU I

8 ( 66 ( 11

, 28 <160 <280
8 < 66 < 13

( 20 <t55 < 52

131
CS

7
< 16

7,
< 16

137
CS

30>4
< 21

110>IS

140 111 111 226
PA CE CE RA

< 30 <16 <67 <-14
(310 < 68 <175 < 33
<31 (16 <68 <14
(110 < 43 <160 < 34

CHINOOK SALNON 8/ 9
DROIIH TROUT 11/ 1

IIORTHERH f'IKE 11/ 4

t.AKE fROUT 12/ 2

3750I 90
3770>t 10
4310 i140
3160+ 80

13

<195 < 10

<215 < 15
(250 < 8

<210
< 31
< 44

< 36

< 41 <11
< 13 <11
< 19 < 19
<12 < 9

< 34 <230 < 92
(25 <21 18
C34 <31 '23
< 20 < „0

<I?0 <110r to < 9S rl?O
< 23 <110 <140
< t'9 <76

< 10

< 10

< 15

7

3646

< 18

26~5

<680 '<135 < 18
<200 < 42 <110 < 20
<210 < 51 <160 < 29
< 49 < 51 < 8? < 15

BACKGROUND FISH

FIRST HALF 1988

ROC!.'I'ASS 4/12
DULI.HEAD 5/ 8

IIAIIIPOU TROUT 5/ 8
SNALLHOUTH PASS 6/ 8

SECOND HALF 19SS

35904190
4130 t I 10
553ottoo
45504140

(!70
<310
<!25
<570

< 37 < 91
< ll < 39
< 20 <100
< 15 (59

<170 < 32'4 < 13

< 37 < 24
<23 <17

< 94 <355
(25 'r29
<48 (66
( 34 ( 42

< f50 <820 <330
~ 25 < 21 <100 <700

( 62 <200
< 42 < 37 <135 <!30

( 31 < 31

( 10 < 12

< 18 66its
< 13 28iB

<!40 <120
<450 < 58 110

< !70 <100 <150

< 53
< 20
< 37
< 26

IOCK P SS 9.1S
YELLOU f'ERCtl 11/ I
CH!tlOOK ALHOK ! I '
DROUtt TROUT: I/ 9

'890 iI00
36QOitto
2?toi 80
4970il30

<!50
<!10

'<670
<f30

< 15 <115
< 11 <100

9 (63
( 12 < 28

< 30 ( 14
( 27 < 14

< 14 < 15

r 34
C 32

') 3
( 31

( 6
'. 53'6

1 l

( 80 < 75 <110r 75 < 63 <130
4? < 39 < 86r t t < t1 <115 <255

13 < 15

< 12 32'?
( 8 42tS
C 12 30!6

(240 <160
<l60 <f 90 <150

<120 C 99
C 67 < 32 C130

r 'l4
< 24
< 15

T)LL VALUES GIVEN AS < ARE LESS IHAH THE LLD CORRECTED FOR DECAY.
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TABLE XI C

LAKE SAMPLES
RESUIZS IN pCi/KGM

DESCRIPTION 40
K

51
CR

54
MN

59
FE

58
CO

60
CO

65
ZN

95
ZR

95
NB

CLADOPHORA -8/ 1 2755 + 70 < 63 < 6 < 13 < 6 < 8 a< 14 < ll < 6

LAKE BOTTOM 8/ 1 8560 + 80 < 72 < 6 < 14 6 7 < 16 < ll 7

DESCRIPTION 103
RU

106
RU

131
I

134 137
CS

140
BA

141
CE

144
CE

226
RA

CLADOPHORA 8/ 1 < 6

IAKE BOTTOM 8/ 1 < 7

< 58

< 55

< 8 < 6

7

7 < 22

398 + 7 < 30

< 14

< 17

< 65

< 71

< 12

ALL VALUES GIVEN AS < ARE LESS THAN THE LLD CORRECTED FOR DECAY.
I

I





TADLE XI "

VEGLTATIC!1 Shtlf'LES
RESVI.TS IH t C>.'.',Gtl UET

DESCRIF'T'IOH

LETTUCE 7/18
CHLRRIES 7/20
APF'LES 9/ 9

ZUCCIHI 10/ 5

GRAPES , 10/10

40

I0340>3130
IOI30~ 60
IIO0~ 60
20?2$ 90
1230~ 50

51

CR

<400
< 58
< 65
< 94/ 63

54 59 .58
HH FE CO

": 39 < 74 / 39
6 <12 < 5
7 <13 < 7

<10 <20 '10
? <13 < 6

CP

< 13

8

6 95
Ztt ZFt tt 8

; 83 < 613 < 40
<13 <10 < 5

< 14 < 12 < 7
< 23 ( li" < 10

<14 <12 < 7

COtlTROL VEGETATIOtl SAtlPLES

APPLES 9/26
SllISS CIIARDIO/ 4

710.t 100
2920 i140

'. 64
<160

6 <13 < 7

<17 <31 <16
< 10
< 20

14 < 12 < 7

< 36 < 29 -'. 16

LETTUCE
CHERRIES
APPLES

ZUCCIHI
GRAPES

7/18
7/20
9/ 9

10/ 5

10!10

DESCRIPT IOH 103
RU

< 39
5

8

11

7

<385
c'

6
'1

gL,
~ J

< 63

'7i
8

8

; 38 < 47
6

/ 7 < 9i'0 / ~

/ 7 r

COHTROL VEGETATIOH SAtlPLES

106 131 134 137
RU I CS 1'S

140
BA

rl IO
/ gp
r
< 39

I 4't 144 226
CE CE ISA

< 84 (385 < 85
<13 <59 /11
< li? < 79 'S
( 24 <110 < 22
<16 < i5 <14

APPLES 9/26
SllISS CHARDIO/ 4

7

< I?

6'1

;I 0

8 -: 7 '
20 ; 16 < 20

16 < 77 "I'I
< 39 <180 < 35

ALL VALUES GIVEH AS 'RE l.ESS THAtt TH LLD CORRECTED .Oh DECAY.



Table XII

IDWER LIMIT OF DETECTION (LLD)

Air Filters(a)
pci/M3

(minimium sple.
3500 M3/Qt.)

Water Milk
pCi/liter pCi/liter
(sample of (sample of
3.5 liters) 3.5 liters)

Fish
pCi/kg
(ave.
sple ~

2 kg)

Vegetation(a)
pCi/kg

(ave. sple.
2 kg)

Ave Decay(c)
Be-7

55 days
0. 025

0.5 d
43

8 days 0.5 d
48

6 days 0.5 days

K-40
Cr-51
Mn-54

Fe-59
Co-58

Co-60

Zn-65
Zr-95
Nb-95

Ru-103

Ru-106
I-131

Cs-134
Cs-137
BaLa-140
Ce-141

Ce-144

Ra-226

Beta

0.012
0.035
0.002
0.005
0.002
0.002
0.004
0. 005

0. 004

0. 004

0.014
0.03 (b)

0. 002

0.002
0.064
0.05
0. 09

0.004

46

5

45

6 Gamma

0.24 Beta

12

56

12

1.2
(1 liter)

58

10

45

29

14

56

12

220

10

30

10

10

25

24

18

18

95

10 Gamma 15

0.24 Beta
10

12

40

100

20

95

10

20

10

13

22

17

10

12

100

12

10

12,

10

25

110

20

(a) LLD value will vary due to different sample sizes. Data based on 1988
background sample spectra.

(b) Charcoal Cartridge
(c) Ave. decay normal period from midpoint of sampling period to counting time.
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Table XII (Continued)

TABIZ NOTA'IKON

We LLD is the. smallest concentratian af radioactive material in a samp3e'hat
wQ1 yield a net count (above system background) that wLL1 be detected with 95»
probability with anly 5$ probability of falseIy concluding that a blank observa-
tion represents a "real" signal.

Por a particular measur~ent systaa (which may 1nclude radiochemical separation):

4.66 Sb
LLD m

E V '.22 ' 'xp f-Qt))l
where

LLD is the lower limit af d tectian as defined above (as pC1 per unit nass or
valume)

Sb is the standard devtaticn af the background counting rate or of the
counting rate aC a blank sample as appropriate (as counts per ndznxte).

E is the countizg efficiency (as counts per disintegration)

V M the samp3e sMe (in units of mass or volune)

2.22 is the nunker af disintegrations per minute per picocurie
l

Y is the fractional radiochend.cal yield (when applicable)

his the radioactive decay constant for the parti~ radionuclide

The value af Sb used M the calculation af the LLD for a particuIar measurement
system shall be based on the actual observed variance cf'he lackgraund counting
rate or of the country: rate af the blsnk samples (as appropriate) rather than on
an unverified theomtica31y. predicted variance. In calcu3ating the LLD for a
radianuclide detisrijdned. by puma-ray spectranetry, the back~euK shall 1nclude
the typical contributions N other radionuclf.des noznally present M the samples
(e.g., potass~o in mi33c samples).
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TABLE XIII

EPA INTERLABORATORY COMPARISON PROGRAM — 1988

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

Date

03/18/88

07/22/88

11/25/88

Sample
A~nal sis

Alpha
Beta

Alpha
Beta

Alpha
Beta

Experimental
Data

3 3 2
9 10 9

10 9 11
10 11 11

8 7 6
9 10 7

EPA Value
kl~

6+ 5
13+5
15+5
4+5
9+5
9+5

Gamma in Water
(Results in pCi/1)

02/05/88 Co-60
Zn-65
Ru-106
Cs-134
Cs-137

67 67 65
91 83 85
93 93 89
63 69 53
85 85 81

69+5
94 + 9.4

105 + 10.5
64+5
94+5

06/03/88

lo/07/88

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

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

303 363 339
33 34 32

117 ill 115
198 199 204

26 25 22
34 39 38

210 200 280
35 34 33

162 159 164
130 124 121

25 24 25
22 25 24

302 + 30
15+5

101 + 10
195 + 20
20+ 5
25+5

251 + 25
25+ 5

151 + 15
152 + 15
25+ 5
15+5

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

04/08/88 I-131* Sample lost by 7.5 + 0.75
leakage in shipment

08/05/88

12/09/88

I-131*

I-131

94 100 96

116 117 115

76+ 8

115 + 12

Average of results reported exceeding + 2 sigma, see attached notes.
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TABLE XIII (Cont'd)

EPA INTERLABORATORY COMPARISON PROGRAM — 1988

Date

Air Filters 03/25/88
(Results in pCi/filter)

08/26/88

Sample
A~nal sis

Alpha
Beta
Cs-137

Alpha
Beta
Cs-137

Experimental
Data

24 22 21
59 58 57
16 21 28

9 9 9
27 27 28
13 17 11

EPA Value~10
20+5
50+5
16+5
8+5

29+5
12+5

Milk
(Results in pCi/1)

02/26/88

06/24/88

10/28/88

I-131*

I-131
Cs-137
K-40

I-131
Cs-137
K-40

2 4 2

107 87 130
59 62 59

1600 1590 1580

87' 93 87
54 53 52

1630 1700 1750

4+ 0.4

94+ 9
51+ 5

1600 + 80

91+ 9
50+5

1600 + 80

Tritium in Water
(Results in pCi/1)

02/12/88

06/10/88

10/14/88

H-3

H-3*

H-3*

3130 2960 2690

4380 3740 4405

2800 3260 3190

3327 + 362

5565 + 557

2316 + 350

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

NOTES:

Gamma in Water

Iodine-131
in Water

Iodine-131
in Milk

6/03/88

8/05/88

2/26/88

Cs-134 and Cs-137 were greater
than +2 sigma from the known
value. A plastic counting
marinelli used for previous EPA
samples was used and no back-
ground for contamination was
subtracted. After subtraction
of background contamination the
results would still be high but
within +2 sigma.

No apparent reason why the gamma
scan for I-131 showed a result
greater than +2 sigma. A
recheck of the calibration
showed no appreciable change in
the efficiency for the I-131'- '" peak energy or"area as determined
by the computer program.

The replication of results was
poor with one value equalling
the known and two being low.
No specific cause could be
determined.

Tritium in
Water

6/10/88
10/14/88

The low counting rates mean a
small variation in background
can change the calculation by
large percentages. The wrong
background value may have been
used for the calculation
causing the calculated value to
be either low or high.


