‘CELERATED DIQRIBUTION DEMONSTP‘HON' SYSTEM

’ REGULATORY- INFORMATION DISTRIBUTION SYSTEM .(RIDS)

ACCESSION NBR:8905170093 DOC.DATE: 88/12/31 NOTARIZED: NO . DOCKET #
FACIL:50-244 Robert Emmet Ginna Nuclear Plant, Unit 1, Rochester G 05000244
AUTH.NAME AUTHOR AFFILIATION

MECREDY,R.C. Rochester Gas & Electric Corp. “ W /%) d'
RECIP.NAME RECIPIENT AFFILIATION

’ ' R
SUBJECT: "Radiological Environ Survey Jan-Dec 1988." W/890429 ltr.
> 7 1
DISTRIBUTION CODE: IE25D COPIES RECEIVED:LTR _L ENCL _L SIZE:
TITLE: Environmental Monitoring Rept (per Tech Specs) D
NOTES:License Exp date in accordance with 10CFR2,2.109(9/19/72). 05000244 S
RECIPIENT  COPIES " RECIPIENT COPIES -/
ID CODE/NAME LTTR ENCL ID CODE/NAME LTTR ENCL
PD1-3 LA . 4 4 PD1-3 PD 1 1 A
STAHLE, C 1 1 D
INTERNAL: AEOD/DSP/TPAB 1 1 IRM TECH ADV 1 1
NRR ROTHMAN, R 1 1 NRR/DEST/ADE 8H 1 1 D
NRR/ DREP/RPB 10 2 2 NUDOCS-ABSTRACT 1 1
<= G@Bﬂi 01 11 RGN1  DRSS/RPB 2 2 S
1 FILE 02 1 1 .
EXTERNAL: EG&G SIMPSON,F 2 2 LPDR 1 1
NRC PDR 1 1
R
I
D
S
/
A
D
* ’ A ) D
NOTE TO ALL "RIDS" RECIPIENTS:
S

PLEASE HELP'US TO REDUCE WASTE! CONTACT THE DOCUMENT CONTROL DESK,
ROOM P1-37 (EXT. 20079) TO ELIMINATE YOUR NAME FROM DISTRIBUI’IGG
LISTS FOR DOCUMENTS YOU DON’T NEED! rZ/G/ '

TOTAL NUMBER OF COPIES REQUIRED: LTTR 21 ENCL 21 / M



g1 <

'l
40

RS E R

1%"

.
aed

E2y




-
w 4 ¢

W//W 1 7
‘"*"///ﬂ/f//// i CZ

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

TELEPHONE
AREA CODE 716 546.2700

. 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. Mecredy
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k,}égcopies to:

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

New 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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e " ""  RADIOLOGICAL ENVIRONMENTAL-:SURVEY-

January - December 1988

SUMMARY

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 effluentg is calculated to be less than 1% 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.

ANALYTICAYL, RESULTS

The values listed on the following tables include the uncertainties
stated as 2 standard deviations (95% confidence level).
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Key Definitions

Curie (Ci): The quantity of any radionuclide in which the
number of disintegrations per second is 37
billion.

Picocurie (pCi): One nillionth of a millionth of a curie or

0.037 disintegrations per second.
Cubic Meter (M3): Approximately 35.3 cubic feet.
Liter (L): Approximately 1.06 quarts.
Lower Limit of Detection

The Nuclear Regulato:’:y 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 follow1ng
Table XII. Gross detection 'limits are as follows:

Beta:

Air 0.003 pci/M3 Gross beta for 400M3 sample.
Water 1.2 pCi/L Gross beta for 1 liter sample.
Milk 0.24 pCi/L Iodine 131 for 4 liter sample.

Fallout - 1.1 pCi/m2/day for 0.092 M2 collection area.
Gamma:

Air 0.03 pci/m3 Iodine 131 on charcoal cartridge for 400M3
sample.

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

ATIR 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 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 used to give a more
sensitive measurement of long-lived man-made radioactivity.

-2 -






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/m3.

The average calculated concentration of particulate at the site
boundary due to measureable plant particulate releases would be
6.97 E-8 pCl/M or 0.00027% of the average release concentration
of 2.58 E-2 pCi/m3. The environmental sampling program can not
detect such concentrations against the magnitude of the background
of 0.014 pCl/m .

‘Table IA is a list of-wvalues 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 isra list of values for
the off-site' samplers during January through June, Table IIB is a
list 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 IIIA and 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.







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.






" 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 1land 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 #7 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 differencerbetween 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.

Ginna NRC
Second Third Second Third
Less than 2 miles 13.9 13.9 14.7 15.8
2 - 5 miles 13.6 13.3 14.1 15.1
Greater than 5 miles 11.8 11.9 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.







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 1lake
‘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 ho 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 LLD

'*"‘@‘ «=mPhe maximum*LLD values as defined.by Tech Specs are:

Airborne
Particulate
Water or Gas
Analysis (pci/1) (pci/m3)
gross beta 42 1 x 10”2
3y 2000(10002)
54yMn 15
59pe 30
58,60¢0 15
659n 30
951 -Nb 15P
1317 1 7 x 1072

@134,137CS 15(103),18 1 x 10~2
140pa-1a  15P

a.

b.

LLD for drinking water

Total for parent and daughter

Fish
(pCi/kg,
‘wet )

130
260
130

260

130

Food
Particulate
Milk (pCi/kg,
(pCi/l) wet)
1 60
15 60

15P






<+ - ¢ 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 Small chemical yield of 19% gave a value
higher than the required LLD.
Milk
October 11
Farm B Small chemical yield of 18% gave a value

higher than the required LLD.






ROCHESTER GAS AND 'ELECTRIC CORPORATION

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY
R.E. GINNA NUCLEAR POWER PIANT DOCKET NO. 50-244

WAYNE, NEW YORK REFPORTING PERIOD 1988

|TYPE AND TOTAL|

. | INDICATOR IOCATIONS|

TOCATTON WITH HIGHEST ANNUAL, MEAN |CONTROL IOCATIONS

|

| PATHWAY SAMPLED | NUMBER OF | LID | MEAN (1) | NAME | MEAN (1) | MEAN (1) |
| (UNIT OF MEASUREMENT) |  ANATYSES | | RANGE | DISTANCE AND DIRECTTION| RANGE I RANGE [
|ATR: PARTICULATE |GROSS BETA 610]0.003|0.018 (354/354) |ONSITE IOCATION #13  |0.018 (52/52)|0.014 (257/257) |
| (pCi/Cu.M.) | | 10.002 ~ 0.040 1690 M 194 |0.005 ~ 0.040{0.002 — 0.039 l
} |GAMMA SCAN 48| (2) |< IID (28/28) I I — < IID (20/20) |
| }0.02~] | | | I

I TODINE |GAMMA SCAN 208]0.28 |<IID (104/104) | | [< IID (104/104) |
| DIRECT RADIATION: (3) | | l ' | l | [
| TLD | caMMA 156|0.08 |14.2 (68/68) IONSITE I.OCA‘I'ION #5 [16.1 [12.9 (84/84) |
| (MR/QUARTER) [ | 111.0 - 18.3 [200 M 185 [14.4 - 18.3 ]10.0 — 18.5 [
|WATER: DRINKING |GROSS BETA 76| 1.2 |2.72 (76/76) [WELL "B" . [3.45 (12/12) | ———— [
| (pCi/LITER) | l 11.23 - 4.57 1640 M 150 ]1.91 - 4.57 | [
| |GAMMA SCAN 49| (2) |Ra~226 24 (1/49)  |WELL "B" [25 (12/12) | [
I [ | |14 - 34 [640 M 150 14 - 34 1 I
| | TODINE 3610.24 |< IID (36/36) | ————— | | ————— !
| SURFACE |GROSS BETA 165] 1.2 [2.15 (114/114) |DEER CREEK |2.88 (12/12) |2.32 (51/51) |
| (pCi/LITER) [ | 11.25 - 6.88 [200 M 135 [1.76 - 5.16 11.35 — 5.62 |
I lGAMMA SCAN 43; (2) ! — I —— { I< 1ID (12/12) }
| N | TODINE 45]0.24 |< IID (33/33) I ——— l 1< IID (12/12) ]
| RATNFALL |GROSS BETA 60| 1.2 |4.91 (24/24) | STATION #5 [5.12 (12/12) |5.43 (36/36) |
| (pCi/sa.M/day) | | 11.54 = 9.95 |200 M 185 [1.54 - 8.71 |1.37 - 19.03 ]
|MIIK: | IODINE 56|0.24 |<IID (38/38) | ———— I |<TID (18/18) I
| (PCi/LITER) | | | | ? | | |
| |GAMMA SCAN 58| (2) |< IID (38/38) I ——— [ |< IID (18/18) ]
| FISH: [GAMMA SCAN 16| (2) |Cs-137 41 (6/8) | DISCHARGE PLUME [ |40. (5/8) |
| (pCi/Kq) | | 122 - 110 | | 130 - 66 ]
| VEGETATION: ° |GAMMA SCAN 7| (2) |<IID (5/5) [ | |< 1ID (2/2) |
| (pCi/Kq) | | | ] | ] ‘ ]

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

parentheses.
(2)
(3)

storage location 50 meters away.

Table of IID values attached for gamma scan measurenents.
One direct radiation location has been deleted from this summary since it was affected by the contaminated equipment
The average reading at this location is 35 mR/Quarter.
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Exposure_Pathway
and/o1r Sample

1.

20

AIRBORNE

a. * Radioiodine

b. Particulates

DIRECT RADIATION

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Number of Samples
and
Sample Locatlons

2 indicator
2 control

7 indicator'

- 5 control

18 indicator

10 control

11 placed greater
than 5 miles from
plant site

Sampling and

Collection Frequency

Continuous operation
of sampler with sample
collection at least
once per 10 days.

Same as above.

TLDs at -least
quarterly. ]

Type and Frequency

of Analysis

Radiolodine canister.
Analyze within 7 days
of collection of 1-131.

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.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Number of Samples
Exposure Pallway : and Sampling and
and/or Sample 8 Sample Locations Collection Frequency

3. VWATERBORNE

B . =

a. Surface 1 control (Russell Composite* sample col-
Station) lected over a period
1 indicator- of < 31 days.
(Condenser Water .
Discharge)

b. Drinking . 1 indicator Same as above.

{(Ontario Water
District Intake)

-

Type and Frequency
of Analysis

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.

+ *Composite sample to be collected by collecting an aliquot at intervals not exceediﬁg 2 hours.
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- . .RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
Number of Samples .
Exposure Pathway and Sampling and
and/or Sample Sample Locations Collection Frequency

4. INGESTION

a. Milk- . 1 control At least once per 15
. 3 indicator days. )
June thru October (2

each of 3 farms

Type and Frequency
of .Analysis

Gamma isotopic and
1-131 analysis of
each sample. .

1 control At léeast once per 31 ~ °7 " Gamma isotopic and

1 indicator,, days.
November thru May
. one of the farms

b. Fish 4 control Twice during fishing

4 indicator (Off . season including at
shore at Ginna) least four species.

c. Food Products 1 control Annual at time of .
2 ipdicator (On harvest, Sample from'
site) two of the following:

, 1. apples
2. cherries
i . 1 control At time of harvest.
2 indicator (On One sample of:
site garden or 1. broad leaf
nearcst offsite vegetation
. garden within § 2. other vegetable

miles in the highest
D/Q meteorological
. sectlor)

*

1-131 analysis of
each sample.

Gamma isotopic
analysis on edible
portions of each
sample.

" . Gamma isotopic

analysis on edible
portion of sample.

Gamma isotopic
analysis on edible
portions of each
sample.
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. TABLE I
Distance to | Distance to | Distance
Nearest I Nearest | to Milk
Residence | Garden | Producing
Sector | >S00 A | Animals
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Changes from previous year:
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. Milk animal locations:
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Date: M‘&

«
-~
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JAN.
JAH.
JAHL
JAN.
JAN.
FEB.
FEE.
FEE.
FEB.
MARCH
HARCH
HARCH
MARCH
APRIL
APRIL
APRIL
APRIL
APRIL
HAY
HAY
HAY
HAY
JUNE
JUNE
"JURE
JUHE

15 -
22 -
29 -
6-
13 -
20 -
27 -
3_
¢ -
17 -
24 -

MAXTHUN,

AVERAGE

(a)

HINTHUH

oF

JAN.
JAN.

= JAN.

Jall.
FEB.
FEB.

- FEB.

FEB.

HARCH
HARCH
HARCH
HARCH
APRIL
APRIL
APRIL
APRIL
APRIL
HAY -
HaY

HAY

HAY

JUNE
JUNE
JURE
JUNE

JULY

15
22

-a

29

12
19
26

11
18
25

135
292

T4

29

13
20
27

10
17
24

STATION 2

0.019+0.002
0.029+0,003
0.017+0.003
0.017+0.003
0.018+0.003
0.023£0.003
0.017%0.003
0.01620.003
0.019+0.003
0.01630.003
0.011$0.003
0.01840.003
0.012+0.003
0.01010.003
0.01310.003
0.01310.003
0.014$0.003

0.010£0.003 .

0.014£0.003
0.007+0.002
0.015£0.003
0.02110.002
0.014£0.003
0.02210.004
0.02910.004
0.007%0.003

0.02940.003
0.016

0.00740.002

UNIT QUT OF SERVICE

(b) FILTER TORH OR OFF CENTERED

1988 QHSTTE

TABLE @

R HOHITORS GROSS BETA ANALYSES

STATION 3

(a)
0.018+0.002
0.02040,002
0.02040.002
0.01640,002
0.015:0.002
0.015+0.002
0.012+0.002
0.02310.002
0.011+0.002
0.014+0.002
0.01240.002
0.01240.002
0.012+0,002
0.00910.002
0.01410.002
0.008+0,002
0.013£0.002
0.02640.003
0.013+0.002
0.015640%,002
0.02540.003
0.00910.001

0.02840.002
0.014

0.00840.002

fA
RE

STATION 4

0.019£0.001
0.027+0.002
0.018+0.002
0.01810.002
0.01710.002
0.024+0.002
0.019£0.002
0.013%0.001
0.01430.002
0.01410.002
0.0110.001
0.01740.002
0.012+0.003
0.01210.001
0.013+0.002
0.013£0.002
0.01140.002
0.010+0.001
0.01310.002
0.007+0.001
0.011£0.002
0.025+0.002
0.01010.002
0.01810.002
0.02410.002
0.008%0.001

0.027:40.002
0.015

0.00710.001

T
SULTS I pCisCu. K.

STATIOH 3

0

0.
0.01430.002
0.02110.002
0.018+0.002
0.02210.003
0.020+0.002
0.0140.001
0.014%0.001
0.014%0.002
0.010%0.001
0.018+0.002
0.010%0.002
0.012+0.001
0.010+0.001
0.010£0.001
0.010£0.001
0.009+0.001
0.01310.002
0.009+0.001
0.012£0.002
0.018%0.002
0.01410.002
0.019+0.002
0.0240.002
0.008%0.001

0.028:0.002

0.015

0.008+0.001

STATIOR &

0.01940.002
0.02810.002
0.01310,002
0.01940.002
0.01910.002
0.022+0.002
0.020%0.002
0.01420.002
0.010+0.001
0.01520.002
0.011£0,002
0.017+0.002
0.01310.002
0.013+0.002
0.01240,002
0.01210.002
0.012+0.002
0.00240.002
0.015%0.002
0.00740.002
0.012+0.002
0.037+0.003
0.013¢0.002
0.017£0,002
0.02610.002
0.009+0.002

0.03740.003
0.01¢

0.002+0.002

STATION ?

0.02140.002

-0.028+0.002

0.01510.002
0.01910.002
0.019+0.002

0.02310.002 -

0.020£0.002
0.01510.002
0.01420.002
0.01540.002
0.01040.002
0.016%0.002
0.01110.003
0.014%0.002
0.010+0. 002
0.012£0.002
0.01210.002
0.00940.002
0.01410.002
0.008%0.002
0.012+0,002
0.02830.003
0.01040.002
0.02030.002
0.024+0.002
0.012+0.002

A
0.02840, 092

0.014

0.008+0.002

STATION 13

0.029+0.003
0.02410.002
0.01030.001
0.018+0. 002
0.019£0.002
0.010%0. 002
0.016+0.002
0.01610.002
0.014£0.002
0.00910.002
0.018+0.002
0.01020.001
0.013+0.002
0.01910.002
0.01210.002
0.014+0.002
0.030£0.002
0.04030. 005
0.01520.001
0.0210.002
0.005%0.001

0.04040.005
0.019

0.00510. 001






22
29

3
12
17
26

2

-

9
16
23
k{y

7
14
21
28

3
1"
i8
23

"

?
16
23

HAXTHUH
HVERAGE

HINTHUY

+ STATION 2

.031%0.00§

.01240.004
.019£0.005
.02040.005
.01210.004

0.015+0.005
0.012:0.005

(a)

(a}

(a)
0.01740.004
0.02340.002
0.02440.002
0.02210.002
0.02210,002

0.03140.004
0.020

0.003+0,003

UNIT OUT OF SERVICE
FILTER TORN OR OFF CENTERED

TADLE IT A

1988 OHSITC AIR HOMITORS GROGS BETA ANALYSES
RESULTS IN nCx/CU. H.

STATION 3

0.033+0.003
0.020

0.00540.002

STATION 4

154¢0.002

0.02910.002

¢.020

0.61140.002

STATION S

0.028:0.003
9.019

0.009+0.002

STATION &

0.019+0.002
0.03120.003

0.02140.002

0.0210.002
0.026£0.003
0.025¢0.903
0.02740.003
0.01240.002

0.019£0.002
0.02910.003
0.01430.002
0.017+0.002
0.013+0.002
0.02210.002
0.013+0.002
0.01850.002
0.014:0.002
0.018+0.002
0.009£0.002
0.02410.002
0.02210.002
0.026+0.002
0.02120.002
0.02340.002

0.031+0.003
9.020

5.009+0.002

STATION 7

0.02110.002
0.019£0.003
0.025%0.002
0.025+0.002
0.01140.002
0.016#0.003
0.014+0.002
0.01710.002
0.014$0.002
0.01410.002
0.01630.003
0.015+0.002
0.021+40.002
0.013+0.002
0.01510.003
0.01510.002
0.015%0.002
0.00940.002
0.022+0, 002
0.02510.002
0.023%0.002
0.02040.002
0.02140.002

0.030+0.002
0.017

0.002+0.002

STATION 13

0.018+0.002
0.024$0.002
0.016$0.002
0.019+0.002
0.02740.002
0.0200.002
0.0210.002
0.01310.002
0.01130.002
0.015£0.002
0.01740.002
0.0180.002
0.015%0.002
0.01410.002
0.01310.002
0.01830.002
0.01110.001
0.01540.002
0.01030.001
0.016£0.002
0.009£0.002
0.022%0.002

0.02740.002
0.017

0.900940.002
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UHIT QUT QF SERVILE
CILTER TORY OR OFF CENTIRED

STATION 8

1840.001
2310.002

0
0.

SO

0.02110.002
0.0140.001
0.014£0%002

0.01040,001
0.01710.002
0.014:0.002
0.01910.002
0.009+0.001
0.014+0.002
0.012+0.002
0.01210.002
0.01640.002
(a)
0.012+0,002
0.02810,002
0.01140,002
0.02040,002
0.02240,002
0.01340.002

0.02610.002
0.014

0.00910.001

TARLE I B

1988 OFFSITE AIR HONITORS GROES BETA ANALYSES

STATION ¢

0.01740.002
0.025+0,002
0.017+0.002
0.019:0.002
0.01520.002
0.023+0.002
0.01840.002
0.01510.002
0.01310.002
0.015$0.002
0.011£0.002
0.0170.002
ik}
0.015+0.002
0.010%0.002
0.01310.002
0.01240.002
0.01310.002
0.018+0.002
0.006£0.001
9.013+0.002
0.026$0.002
0.01230.002
0.020+0.002
0.02510.042
9.01010.002

0.026H.002
0.01¢

0.00640.001

RESULTS TV pCa/CH. M.

STATION 10

0.02110.002
3.03340.603
0.017£0.003
0.02040.903
0,01610.003
9.02540.003
0.022+0.003
9.01540.003
0.01540.003
0.01620.002
0.008%0,002
0.014$0.003
0.015+0.003
0.015£0.003
0.009%0.003
9.01340.003
0.01340.003
0.01510.003
0.02410.004
0.01410.003
0.01340.003
0.03110.003
0.011#0.003
£.02140.003
8.02110.003
0.01510.003

0.033:0.003
0.047

0.00810.002

STATION 11

0.019+0.002
0.028+0.003
0.014+0.003
0.019+0.003
0.018+0.003
0.024+0.003
0.01640.002
0.01340.003
0.01510.003
0.01410.003
0.012+0.003
0.01410.003
0.013+0.003
0.01310.012
0.00610.003
0.01140.003
0.01240.003
0.01410.003
0.01710.003
0.02610.004
0.01410.003
0.01310.002
0.01540.004
0.02140.004
0.026+0.004
9.012:0.003

0.028:0.003

0.014

0.00610.003

STATION 12

0.019$0.001
0.02740.002
0.010+0.002
0.01940.003

0.01510.002
0.010£0.001
0.01530.002
0.01310.002
0.00210.015
0.00820. 001
0.0130.002
0.01210.002
0.0110.002
0.017+0.002
0.014+0.002
0.00730.002
0.02610.002
0.01220.002
0.01740.002
0.0220.002
0.00940.002

0.02710.002
0.015

0.002+0.015




JULY
JULY
Juey
Juuy 2
Juky 2
AuG.
AUG.

UG,
SEPT.
SEPT.
SEPT. 1
SEFT. 2
GEPT. 3
ocr. 7 -

OcT. 14 -
ucr. 21 -

ocr. 28 -

V. 4 -
iov. 11 -

Hov. 18 -

Hov. 25 -
DEC. 2 -
DEC. % -
BEC. 16 -
pec. 23 -

JHAXTHUN
AVERAGE

HINIHUN

¢ UNIT QUT or SERVICE

1
8
S
2
9
v
12
a6, 1% -
26
2
9
$
3
0

i

JULY
JuLy
JuLY
JULY
AUG.
AUG.
AuG.
AUG.
SEFT.
SEPT.
SEPT.
SEFT.
SEFT.
ocr.
ocT.
ocT.
ocT.
ney.
NOY.
nev.
Hov.
DEC.
DEC.
DEC.
DEE.
hEC.

135
22

-

29

—
[AS N ]

19
26

18
23
30

1
21

23

t
12

ac
<

16
23
30

STATION 8

(a)«
0.013+0.,002
0.01510.002
0.01740.002
0.01940.002
0.01710,002
0.01610.002

0.013:0.002
0 02510, 00“

0.021:0.002
0.020

0.01146.002

(& TILTCE Togl OR OFF CENTERER

1933 OFFSITE AIR HOPITORE 6RE
QESYLTS I DC:/C"

-

0.02910.002
0.020

0.01250.002

STATION 19

15+0.007
0 01240.003
0,021:0.003
0.01710.003
92.01810,003
0.01710.003
0.02340.002
-0.013+0.,003
0,019:0.003
0.01210.003
.02040.003
0.010:0.003
0.02440.003
0.027+0,002
0.027+0.002

<

0.03410.003
0.02¢

0.01040.003

lE'ﬁ RHALYSE

STATION

0.03040.005
0.01740.005
0.01410.005
0.01610.005
0.01540.005
0.021+0.005
0.017+0.005
0.01240.005
0.015£0.005
0.02010.005
9.014+0.005
0.020+0.006
0.01140.005
0.020+0.007
0.00620.005
0.02010.006

0.03740.005

0.0

2.00840.004

STATION 12

0.03740.003
0.020

0.01130.002
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ANNUAL TRENDING OF AIR ACTIVITY

GROSS BETA ANALYSIS FOR 1968 - 1988
R. E. GINNA POWER STATION
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LOCATION
FIRST QUARTER

AIR FILTER STATION R
AIR FILTER STATION ¥
AIR FILTER STATION ¥
AIR FILTER STATION B
AR FILIER STATION 8
AIR FILTER STATION 1
AIR FILTER STATION ®
AIR FILTER STATION ¥
AIR FILTER STATION 310
AR FILTER STATION 811
AIR FILTER STATION 812
AIR FILTER STATION 813

~ O N O A Y

LoCATION
SECOND QUARIER

AIR FILTER STATION ¥
AIR FILTER STATION &
AIR FILTER STATION B
AIR FILTER STATION ¥
AIR FILTER STATION 9
AlR FILIER STAlION ¥
AIR FILTER STATION ¢
AIR FILIER STATION ¥
AR FILTER STATION 310
AIR FILTER STATION M1y
AIR FILTER STATION 312
AR FILIER SEATION 9)3

A G R Y RV VN

7
3E

140422
125116
143012
145+11
122138
115118
150112
145414
120124

73125

92414

95413

7
pE

129014
14213
"oy 2
112
[A~111:]
Hi A1 1
1y
15915
135130
132423
10M13
l.‘;Oll?

-

40

€0.008
<0.004
<0.004
<0.004
40,006
€0.004
€0.004
<0.004
€0.007
€0.008
€0.004
£0.003

10

€0.00%
€0.003
£0.004
10.003
£0.008
{0.005
€0.004
{0,004
{0.002
{0.008
<0.00
“0.000

TABLE IIIA
13 Week Composite Air Filter Gamma Isotopic Analysis
Results in pCi/m3

st t7 ) 50 60 és o ] 103 104
cr HN fe co co n ® nE RU r
€0.072 (0002  <0.008  €0.003  <0.003 (0003  0.006  @.006  <0.005  <0.018
<0.055  €0.002  <0.007  <0.002  <0.002  <0.003  €0.005  <0.008  <0.004  <0.013
€0.000  €0.001  <0.005  €0.002 0,002  €0.002  40.003  <0.003  <0.003  <0.009
€0.0100  €0.001  <0.005  €0.002  €0.002  €0.002  0.003  <0.003  <0.003  €0.007
€0.080  <0.001  <0.007  <0.002  <0.003  €0.003  <0.008  <0.005  <0.004  ¢0.012
<0.049  <0.001  €0.005  €0.002  <0.003  <0.002 .. <0.003  <0.004  <0.003  <0.00%
€0.009 0,001 <0.005  <0.002  €0.003  <0.02  <0.003  <0.008  ¢p.003  <0.009
€0.057  <0.001  <0.006  €0.002 <0001  <0.003  <0.00f  <0.004  <0.004  <0.010
€0.090  €0.002  <0.609  <0.003  €0.002  <{0.004  €0.007  €0.007  <0.008  <0.014
0.110  €0.002  <0.410  <0.000  <0.003  <0.005  <0.007  <0.000  <0.007  <0.018
€0.080  <0.001  <0.006  0.002 <0001  €0.003  <0.004  <0.005  <0.004 - <0.009
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e
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134
cs

€0.002
€0,001
£0.001
£0.001
0,001
£0.001
€0.001
£0.001
€0.002
€0.002
€0.001

“€0.001

134
H

£6.002
£0.001
<0.001
£0.001
<0.001
<0.041
10,001
€0.001
€0.002
£0.002
€0.001
£0.001

17
cs

€0.002
€0.002
€0.001
€0.001
<0.002
£0.001
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£0.001
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£0.001
€0.001
€0.001
£0.001
£0.002
£0.002
.£0.001
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A

{0.180
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<0.110
€0.115
£0.173
€0.17§
{0,175
€0.205
€0.335
0. 443
€0.2%0
£0.293

140
L L}

40.125

£0.080
€0.080
€0.120
{0.135
€0.133
10,920
£0.140
€0.275
€0.330
<0.180
€0.200
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£0.00?
€0.008
£0.008
£0.007
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€0.00?
€0.008

141
[

£0.008
40.003
£0.004
£0.003
£0.007
£0.006
70.003
£0.003
£0.010
<0.011
£0.006
£0.004

144 -
CE

£0.012
£0.00%
£0.006
£0.906
£0.007
<0.008
£0.006
£0.007
{0.011
€0.012
<0.007
€0.008

144
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€0.013
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<0.003
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£0.008
<0.004
4£0.006
<0.011
£0.012
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LOCATION
TRIRD OQUARIER

AIR FILTER STATION @
AIR FILIER SIATION U
AIR FILIER STATION 3
AIR FILTER STATION 2
AIR FILTER STATION 8
AIR FILTER STATION 1
AIR FILTER STATION #
AIR FILIER STATION ¥

AIR FILTER STATION 019
AIR FILTER STATION 111
AIR FILTER STATION 812
AIR FILTER STATION 813

LOCATION
FQURTH QUARTER

AIR FILTIER STATION
AIR FILTER STATION
AIR FILTER STATION
AIR FILTER STATION
AIR FILTER STATION
AIR FILTER STATION
AIR FILTER STATION
AIR TILTER STATION

et MR EE R R as
DN SN

AIR FILIER STATION 810
AIR FILTER STATION 811
AIR FILTER STATION 112
ATR FILTER STATION 013

a

BE

7
1203
93111
9M 9
87412
91415
89412
114013
98317
104129
75412
23412

BE

s
89411
741 8
80110
03 9
73410
21412
[ 1 b1
1300 30
M2
83:88

fou R )

10

10.010
<0.003
<0.003
<0.003
£0.004
€0.005
€0.003
£0.003
€0.008
<0.011

£0.003
<0.902

40

£0.007
70.008
€0.002
€0.003
£0.003
{0.004
€0.002
0.0
70.001
€0.012
“0.003
e.002

31
R

£0.074
€0.044
€0.02¢
£0.034
{0.047
€0.038
{0.037
£0.033
€0.0¢8
€0.130
€0.031
€0.041

$1
R

£0.048
£0.03¢4
€0.019
£0.023
€0.0248
£0.030
€0.022
{0.028
€0.038
€0.100
10.028
0.0

13 Week Composite Air Filter Gamma Isotopic
Results in pCi/m3

54
N

€0.002
£0.001
€0.001
<0.001
<0.001
£0.9001
£0.001
£0.001
£0.002
«0.003
€0.001
€0.001

54
L]

€0.002
€0.001
£0.001
€0.001
{0.001
£0.001
£0.001
{0.001
£0.401
70.003
{0.001
0.008

¢
(13

£0.010
£0.¢03
£0.004
€0.004
<0. 003
<0.008
€0.0M
£0.4904
£0.008
€0. 014
<0. 005
€0.004

%9

fE

€0. 00?7
£0.003
€0. 003
€0.003
£0.003
€0. 004
€0.003
0. 004
€0.003
€0.013
0. 004
10.003

P

I8
co

€0.001
£0.002
€0.001
£0.001
£0.092
€0.002
{0.002
£0.001
€0.003
£0.003
€0.002
€0.001

8
co

<0.003
£0.002
£0.001
£0.001
£0.001
« €0.001
€0.001
€0.001
{0.002
€0.005
{0.001
10.001

TABLE XIIIB

&0
co

£0.002
€0.003
“0.001
%0.001
€0.003
<0.001
£0.001
£0.001
€0.002
£0.003
£0.001
£0.001

&0
ca

“0.002
£0.002
10.001
{0.001
10.001
<2.00t
“0.001
€0.003
“0.001
70.001
70,001
’0.001

&5

-y,
P4

<0.004
<0.003
£0.002
£0.002
€0.003
{0.003
£0.002
£0.002
€0.004
€0.006
{0.002
€0.002

43
m

£0.004
€0.093
€0.002
€0.002
€0.002
20.002
€0.002
€0.002 -
20.003
£0.007
79,902
“0.002

93
n

£0.007
20.004
£0.002
€0.003
£0.004
40,003
€0.003
£0.003
0,003
€0.007
0.003
40,003

95
R

€0.003
€0.903
€0.002
£0.002
£0.002
£0.003
£0.002
£0.003
40,003
€0.010
“0.703
%0.902

5
NB

<0, 007
<0.004
€0.002
€0.903
£0.004
€0,003
€0.003
€0.003
€0.003
<0.010
£0. 004
€0.003

€0.003
<0.003
£0.002
€0.002
<0.002
€0.003
<0.002
<0.002
€0.003
€0.00%
<0.002
£0.002

Analysis
103 108
RU RU
£0.006 <0.023
£0.003 £0.012
€0.002 €0.007
<0.002 £0.007
<0.003 £0.011
£0.004 €0.013
<0.002 £0.008
40,003 £0.008
<0.005 £0.013
<0.009 £0.025
{0,003 £0.008
<0.003 €0.007
103 108
RU RV
<0.008 €0.018
£0.003 {0,011
£0.002 £0.006
20.002 €0.007
<0.002 £0.007
£0.002 €0.009
<0.002 €0.007
40.092 {0,009
<0.003 €0.011
<0.008 £0.028
10.002 <0.008

<0.002

£0.007

¢
’

134
]

€0.002
<0.001
€0.001
€0.001
€0.001
<0.001
€0.001
€0.001
€0.00¢
£0.002
£0.001
€0.001

13
cs

€0.002
<0.001
€0.001
£0.001
€0.001
<0.001
£0.001
€0.001
{0.001
£0.003
€0.001
€0.001

137
cs

€0.002
£0.001
<0.001
<0.001
€0.001
<0.001
<0.001
£0.001
€0.002
£0.003
€0.001
€0.001

137
cs

€0.002
£0.001
£0.001
£0.001
€0.001
£0.001
€0.001
€0.001
€0.001
£0.003
<0.001
€0.001

140
PA

<0.170
<0.120
<0.082
€0.103
€0.133
€0.200
€0.125
€0.120
£0.240
€0.4600
£0.255
40.20%

140
8A

£0.100
€0,074
£0.0%¢
£0.047
£0.043
€0.07¢
£0.047
€0.063
£0.094
£0.235
{0,073
10,068

14
CE

-

40.010
£0.006
£0.004
40.004
£0.006
£0.007
£0.005
£0.003
£0.009
£0.017
€0.004
£0.003

141

€0.007
€0.005
<0.003
<0.003
€0.004
£0.004
£0.003
€0.00¢
“0.00%
{0.014
€0.004
£0.003

144
CE

20.013
£0.008
£0.005
€0.003
£0.007
£0.008
20.005
£0.005
€0.010
£0.016
€0.005
0.004

144
cc

<0.011
€0.007

€0.004 -

<0003
£0.005
<0.006
<0.004
<0.008
€0.007
<0018
£0.005
€0.004



JAN.
JAN.
JAN.
JAN.
JAN.
FEB.
FEB.
FEB.
FEB.
MARC
HARC
HARC
MARC
APRI
APRI
APRI
APRI
APRI
MAY

HAY

MY

Hay

JUNE

= JUNE

JUNE
JUNE

H 4 -
H 1t -
H18 -
25 -~
L 1-
L 8-
L 15 -
L 22 -
L2 -

13 -
20 -
27 ~
1 -
10 -
17 -
24 -

OF

JAN.
JAN.
JAN.
JAN.
FEB.
FEB.
FEB.
FEB.
HAREH
HARCH
HARCH
MARCH
APRIL
APRIL
APRIL
APRIL
APRIL
HAY

- HAY

HAY

HAY

JURE
JUNE
JUNE
JUNE
JuLy

8
15
22
29

]
12
19
26

)
]
18
235

1.

8
15
22
29

b
13
20
27

3
10
17
24

1

STA. # 4

£0.02
£0.02
£0.02
£0.02
€0.02
<0.02
<0.03
<0.03
£0.04
£0.05
£0.05
£0.04
£0.06
£0.04
<0.05
€0.05
<0.05
£0.05
<0.05
<0.04
<0.05
£0.05
<0.05

£0.06

£0.05
£0.05

CHARCOAL CARTRIDGES GAMNA ANALYSES FOR

STA. Xk 7

£0,04
£0.03
£0.03
£0.03
£0.03
<0.03
£0.05
€0.05
<0.08
<0.08
<0.09
£0.09
£0.09
£0.06
£0.07
£0.09
£0.07
{0.07
£0.06
£0.07
£0.07
£0.06
£0.08
£0.09
£0.07
£0.06

.

STa. | 9

£0.03
£0.02
£0.03
<0.02
£0.02
£0.03
£0.03
£0.03
£0.06
<0.06
£0.04
£0.06
<0.07
€0.05
{0.05
€0.046
£0.05
£0.04
<0.06
£0.05
€0.035
£0.05
€0.05
£0.04
£0.05
£0.05

TABLE IV

-

RESULTS IN pCi/CU. K.

]

STA. HI1

£0.05
£0.04
<0.04
<0.04
£0.04
{0.05
£0.06
<0.04
£0.12
£0.11
<0.13
<0.13
£0.12
£0.09
<0.11
<0.11
£0.10
<0.10
<0.11
£0.13
<0.11
£0.12
£0.12
£0.13
£0.12
£0.13

JuLy
JULY
JuLy
JULY
-aUG.
AUG.
AUG.
" AUG.
AUG.
SEPT
SEPT
SEPT
SEPT
ocT.
0cT.
act.
acTt.
ocT.
HOv.
HOV.
NOV.
HOov.
DEC.
DEC.
DEC.
DEC.

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

. HEEK

1 -
18 -
25 -

13 -
22 -
29 -
12 -
19 -
26 -
10 -

24 -
3

" -
26 -
10 -

24 -

IODINE

oF

JULY
JULY
JULY
AUG.
AUG.
AUG.
AUG.
AUG.
SEPT
SEPT
SEPT
SEPT
0cT.
ocT.
0cT.
ocT.
0cT.

- NOV.

NOV.
NOV.
NOv.

‘DEC.

DEC.
DEC.
DEC.
DEC.

STa. R 4

<0.05
£0.05
. <0.05
€0.05
<0.05
<0.05
€0.05
<0.04
¢0.05
<0.06
<0.05
<0.04
€0.05
€0.05
€0.05
<0.06
€0.06
€0.06
£0.06
€0.05
<0.04
€0.05
£0.05
€0.05
£0.06
£0.05

SThA. 8.7

<0.07
<0.04
<0.37
<0.08
<0.907
<£0.97
<0.07
£0.08
£0.08
<0.08
<0.08
€0.06
{0.08
<0.11
<0.09
<0.08
£0.08
€0.09
<0.06
<0.06
<0.07
€0.05
<0.05
£0.04
<0.04
<0.08

Sta. B ¢

<0.06
£0.05
4€0.05
20.06
<0.05
%0.06
40.06
<0.03
<0.0%
<0.07

- £0.05

<0.07
£0.07
<0.07
£0.07
<0.07
<0.07
£0.07

- £0.07

<0.08
<0.07
<0.06
%0.07
<0.07
£0.07
€0.08

51a. 1)

20.14
<0.12
£0.13
<0. 14
<0.15
<0.15
<0.15
<0.17
£0.18
<0.18
<0.18
<0.23
<0.20
<0.22
:0.22
<0.22
£0.21
<0.23
<0.22
20.25
£0.28
<0.20
£0.22
£0.21
€0.23
<0.1¢

<




JAR,
Jan.
Jhlt.
Jal.
JAN.
FEE.
FEE.
res.
FEE.
HARECH
HARCH
11ARCH
HARCH
AFRIL
AFRIL
AFRIL
AFRIL
iAY
HAY
thY
tihY
thY
JUNE
JUHE
-JUHE
June

UEEY

-
e -
17 -
2% -
-

5
¢

14 -
2 -
28 -
6-
13 -
20 -
27 -
3-
10 -
17 -
24 -
1
8_
15 -

na
&

27 -
5 -
12 -
1¢ -
26 -

HAXTHUY

AVERAGE

HINTHUH

ALL VALUES GIVEN AS £ ARE LESS THAN THEL LLEL CORRECTED rge BCCAY.

ar

Jal.
Ja&N.
JAR.
Jal.
FEE.

- FEE.

FEE.

FEE.

HARCH
HARCH
HARCH
HARCH
AFRIL
AFRIL
AFPRIL
APRIL
APRIL

-+ HAY -

HAY
HaY
HAY
JUHE
JUNE
JURE
JUtc
JuLy

14

27

-

30

13

-

IS ]

1Y == e
Cd O *S 13 D D 12 QN ) D

) o=

(o
o

14 -

21
28

n
18
25

RUSSELL

1.8510.76
1.45£0.79
1.4210.79
2.2810.82
1.6810.76
2.4710.87
1.2810.74
3.8610.87
1.4310.48
1.7610.71
2.0916.89

4.4810.97
2.17

1.28:0.74

1.2310.75
2.1010.90
2.8340.91
2.4040.82
2.3610.90
2.8410.92
2.3250.84
1.55:0.84
1.7930.90
2.4510.84
2.9610.084
1.3010.84
1.5740.87
$71.20
0.85
0.83

r3 M
[ 75 I SU S

121
. 034
3.2440.78
2.16

1.2340.75

TADLE ¥ A

1988 ENVIRONMENTAL UATER SAMPLES GROSS BETA A

RESULTS IN nfi/L

2.0740.8¢
2.1810.83

£ 1.20
2.8210.79
1.95¢0.74
1.4410.77
2.0710.88
2.8410.84
2.43+0.83
2.7240.68
2.2710.94
2.2940.80
2.1910.89
1.4810.87

[
. .

3.2740.77
2,14

1.2040.485

CIRC. DUT

2.3710.85
1.8410.00
1.7110.79
3.620.91
1.4230.85

7.4240.99
2.06

1.3010.89

HALYSES

DEER CREEX

3.1310.91

2.6610.95

2.7541.00

2.48¢1.07

3.1330.91

2 L4

LR

1.7430,.92

TAP

< 1.20

< 1.20¢

3.03:0.86

2.3140.85

2.2241.02

{1.20

.

3.03:0.86
2.%2

2.22.02

<

JELL “B~

1.9110.93

.3.78¢1.01

3.4241,02

3.2041.09

2.11+1.08

J.78+t1 .01

. 3.02

1.9120.93







i >
TAHIE V B

1988 ENVIRONMENTAL WATER SAMPIES GROSS EETA ANALYSES
RESULTS IN pCi/L

WEEK OF RUSSELL O.W.D. CIRC. IN CIRC. OUT DEER CREEK TAP WELL 'B'
JUI¥Y 3-JUIY 9 2.3040.94 2.0340.83 1.4940.79
JULY 10 - JUIY 16 2.6310.78 3.6040.84 1.99+0.83 2.3040.77 1.4740.80 3.8341.08
JUIY 17 - JULY 23 3.2740.96 2.1810.82 1.6440.85 1.9110.78
JULY 24 - JUIY 30 2.7540.97 2.4610.79 2.3310.79 1.4210.76
JUIY 31-AKB. 6 3,1040.92 2.0410.88 1.4810.86 1.6510.88
NG, 7-A8. 13 2.9140.92 2.85£0.93 2.2310.91 2.2230.92
AG. 14 -2, 20 3.2140.99 3.0741.00 1.8610.93 1.6140.95 . 2.6540.85 4.55+1.13
NG, 21 -AB. 27 2.1940.85 2.6340.82 2.4910.81 2.2840.81 !
NG, 28 - SEPT. 3 1.3540.78 2.0210.84 1.9610.85 1.4940.80
SEPT. 4 - SEFT. 10 3.8410.92 < 1.20 1.8810.81 1.4540.78
SEPT. 11 - SEFT, 17 2.0740.84 2.7040.90 2.4940.85 3.0740.90 2.1540.82 2.43+1.03
SEPT. 18 - SEFT. 24 2.5810.83 2.7040.90 1.9130.82 1.5040.75
SEFT. 25 - OCT. 1 2.5310.81 4.1610.93 3.5210.87 3.2940.88
O, 2-0OCT. 8 2.7140.86 3.3010.88 3.58+0.88 2.4910.80
OCT. 9-0CT. 15 1.80+0.83 3.0740.90 2.3910.89 2.1130.81 2.69+0.86 4.57+1.08
OCT. 16 - OCT. 22 2.5210.83 2.2610.82 1.8640.79 2.8440.05 3.1341.06
OCT., 23 - OCT. 29 1.4240.77 2.7610.91 2.5040.88 2.07+0.84
OCT. 30-NV. 5 1.8840.83 2.6910.88 2.2840.83
NV. 6-NV. 12 1.3040.77 2.3240.81 2.0940.78 1.4740.74
NV. 13 -NV. 19 1.70+0.78 1.63+0.87 1.6210.78 2.0810.83 3.2440.95 2.8210.82 4.55+1.01
NW. 20 -NW. 26 2.3940.82 1.6310.79 < 1.20 1.8740.84
NV, 27 -IEC. 3 1.8140.75 2.8410.85 1.6740.78 2.4740.83
RC. 4 -IDEC. 10 1.4540.85 1.8410.77 3.16£0.92 2.4640.76
IEC. 11 - DEC. 17 1.6140.70 2.3940.80 2,5110.76 2.1810.76 4.0110.96 1.6840.74 3.3310.92
DEC. 18 -[EC. 24 2.7110.85 1.6210.76 1.7740.71
IEC. 25 -IEC. 31 2.4040.85 2.1040.82 2,5610.81 1.8540.79
MAXIMM 3.8440.92 4.1630.93 3.5810.88 3.2910.88 4.0140.96 2.8240.82 4.5741.08
AVERAGE 2.32 2.55 2.23 2.07 3.46 2.24 3.88
MINDMM 1.3040.77 1.6310.87 1.4810.86 1.4240.76 3.13+1.06 1.4740.80 2.4341.03

ALL VAIUES GIVEN AS < 2ARE IESS THAN THE IID OCRRECTED FCR [ECAY,
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ENVIRONMENTAL WATER SAMPLES

GROSS BETA ANALYSIS FOR 1988
R. E. GINNA POWER STATION

pCi/liter

5

{ U O O Y O O N DN [N N N Y N O O DO N Y N N T [ S Y O I N N N
L L L L L L D L L e e L e e e

!

]

9 11131517 19 2123252729 31333537394143454749 51
WEEK NUMBER

HENEEN
I N —
13587

—85— UPSTREAM, RUSSELL —°— DOWNSTREAM, OWD

ALL VALUES PLOTTED AT 1.00 pCi/L
ARE LLD VALUES.






ANNUAL TRENDING OF ENVIRONMENTAL WATERS

GROSS BETA ANALYSIS
R. E. GINNA POWER STATION

pCi/liter

12

1A
NAR\W.

0 | | ! } 1 J | | | | I | 1 1 | | l | |

68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88
YEAR

—8—- UPSTREAM, RUSSELL —— DOWNSTREAM, OWD

YEARS 1968 - 1988






HONTH OF

JANUARY
FEBRUARY
HARCH
APRIL
HAY

JUNE
JuLY
AUGUST
SEPTEMBER
OCTOBER
NOVEMBER

DECEHBER

RUSSELL

{

7704380

<

7z
by

£

{

595
615

4
700
690

350

570
520
380
570
920

640

TABLE VI A

ENVIRONMENTAL WATER SAMPLES TRITIUM ANALYSIS
RESULTS IN pCi/L

0.4.D.

ALL VALUES GIVEN AS < ARE LESS THAN THE

(a) Ho Saunple Taken for Tritiun.

595
615
700
§90
550
623
570
570
380
570
520

540

LLD CORRECTED FOR DECAY.

CIRC. IN

< 595
< 815
< 700
< 690
< 5§50
< 825
< 570
< 570
< 580
< 570
< 520

{ 640

-

CIRC. OUT

595
6135
700
£90
550
625
570
570
380

970

DEER CREEK

£ 593
{ 610
7204410
830+440
< 890
{ 360
(a;
()
(a)
< 370
5504330

{715

ToF WELL ‘D7
¢ 595 7004360
< 610 £ 8100
< 650 8004390
< 490 <890

7401430 <490
< 560 £ 560

(a) (@)
< 630 "¢ 830
< 580 £ 580
< 570 < 570
< 520 590330
7452450 s



M

™
s



TABLE Y1 B

FALLOUT TRITIUK ANALYSIS
RESULTS IN pCi/L

P

/ =

HONTH OF " STATION 3 STATION S  STATION 8  STATION 10 STATION 12

JANUARY < 595 < 595 < 595 < 595 £ 595

FEBRUARY :; < 615 < 815 < 615 £ 615 £ 615

HARCH < 700 < 700 < 700 < 700 < 700
. APRIL < 690 < 690 <690 < 690 < 690

HAY < 600 . < 500 < 600 < 600 < 600

JUHE < 425 < 625 £ 625 of 625 ¢ 825

JuLy {570 < 570 < 570 < 570 < 5§70

AUGUST < 570 ) < 570 £ 570 £ 570 ]
_ SEPTEMBER < 580%% ¢ 580 < 580 < 580 < 580

OCTOBER < 570 < 570 < 570 £ 570 £ 570

HOVENBER < 520 < 520 £ §20 » <520 { 520

DECEMBER  ° < 840 < 640 < 640 < 640

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




- . TABLE VI C

IODINE IN WATER
RESULTS IN pCi/l

HONTH OF RUSSELL 0.9.D. CIRC. IN CIRC. oUT DEER CREEK Tap YELL B~

JAHUARY £0.37 <0.29 £0.58 £0.26 <0.26 <0.32 Q.77
FEBRUARY (0.3; <0.35 £0.49 £0.35 €0.30 £0.33 <0.33
HARCH <0.34 £0.50 <0.53 7 £0.38 €0.24 <0.32 29.29
APRIL £0.335 €0.35 {0.48 £0.31 - <0.36 4035 <0.33
HAY {0.36 €0.3? 26.43 <0.31 £0.39 {0.34 £0.30
JUHE <0.34 £0.35 <0:38 <0.31 <0.38 <0.38 $0.3?
JuLy {0.43 £0.32 €0.56 £0.39 (a) £0.33 €0.38
AUGUST _ £0.39 <0.47 , <0.59 <1.14 (a) . <0.40 £0.38
SEPTEMBER €0.50 <0.32 £0.5t <0.28 (a) ‘ <0.35 <0.58
OCTOBER £0.49 €0.26 <0.30 {0.40 <0.30 <0.40 <0.35
HOVEMBER ‘ £0.30 £0.52 £0.50 <0.48 <0.41 <0.28 <0.31
DECEHBER £0.40 <0.358 {0.30 (0.23'. <0.38 <0.33 £0.43

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

(a) No Sanple Taken.




TABLE VII &

RUSSELL STATION UATER GAHMA ISDTOFIC ANALYSES

RESULTS IN pCi/LITER

"
c~
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~3

58 40

51 94 39
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Jil.
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A
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Sanple Lost
{957

58

39

S2

54

94

i

NN W VN

< 46
< 45
<51
{ 48
< 30
{51
{47

1 - HAY 31
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TABLE VIIX

FALLOUT GROSS DETA GNALYSES

STATION 3

3.1610.43
3.6110.78
5.7410.89
5.2711.51
8.95:1.14
4.4210.86
2.0041.45
3.9021.67
7.5941.57
7.03:2.38
1.8810.57

2.8410.56

8.9521.14
4.70

1.88:0.57

STATIOR 5

1.5410.25

4.2611.43

8.7111.19

-
-

4.5340.98
5.6541.70
6.1711.78
5.97:1.48
5.0942.17

1.5430.97

n

.

—
]

—
L
g
-
<
.
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wn

RESULTS IN pCi/M*/DAY

STATION 8
2.3240.30
1.23+0.96
3.4410.75
4.38+1.05
3.3140.97
1.37£0.73
8.56+2.36
2.92¢1.63

6.6311.42

* 3.8351.66

1.3740.73

STATION 10
6.10+0.57
3.3610.74
3.4210.74

12.0511.59

v

15.0541 .41
7.33+42.08
A. 1241 .66

19.03:2.28

- 3.93+1.18

2.26+1.90
5.4341.01

3.94+0.65

—~

N
12.03+2.38°"

717

2.2641.90

STATION 12
3.0140.44
3.84:0.98
3.9816.64
7.0041.05
4.9611.01
6.35:0.71
4.93+1.86
4.5811.72
3.81+1.26
8.4412.41
8.59:1.39

3.3741.02

8.5911.39
5.24

3.0140.44

o]

A\







]

/a

3
O 0w 0 %5 W N A M G B DR NG 0 PR 07 ED BN S AR A A R MY SR S0 B6 5 o8 Bu SN B4 S5 50 N0 UE 95 A 3P U A5 U9 U5 OF G W S0 00 50 A0 U5 00 A6 U AR 08 5N OF 5 N GP SR OU GF 5N G0 M0 SR 00 0 S5 50 A% U 56 S5 SR AR B U 06 50 00 4 86 Sl 0 GF 00 60 U0 0 S BN ED SY A5 B0 45 55 B9 59 U6 0¥ 50 06 A BN AR 50 00 IN N ST TR NS 0N W1 OY U0 86 4R N N Su 0 m oA

#2 - #7 plus #13 are
on~site near the line
of highest annual
average ground level
concentration.

#8 = #12 vre offsite atr

a distsance of 8 to 15 miles.

#14 - #16 are located

along a line 3000 ft. west

of the plant.
#17 - #21 are located
slong Leke Road.

#22 - #24 are located
along *the cost site
boundary line.

#25 - #30 are offsite
at-a distance of 8

to 15 miles.

#31 through #40 are
located in an arc at a
distance of 4~5 miles.

EXTERNAL PENETRATING RADIATION
THERMOLUMINESCENT DOSIMETERY

Units = Mr /91 day Qtr.

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
+/- 3.8 13.9 +/- 3.5 14.4 +/- 3.6 14.7 +/-
+/- 4.0 14.6 +/- 3.7 14.0 +/- 3.5 15.2 +/-
+/- 4.0 14.9 +/- 3.8 14.5 +/- 3.7 15.6 +/-
+/- 4.6 14.4 +/- 3.6 15.9 +/- 4.0 15.5 +/-
+/- 3.2 12.4 +/- 3.1 11.0 +/- 2.8 14.3 +/-
+/- 6.5 34.5 +/- 8.7 29.5 +/- 7.4 37.1 +/-
+/- 3.0 12.5 +/- 3.1 12.4 +/- 3.1 13.9 +/=
+/- 2.6 10.8 +/- 2.7 11.5 +/- 2.9 11.8 +/-
+/- 3.1 12.1 +/- 3.0 11.8 +/- 3.0 12.5 +/-
+/- 3.3 12.5 +/- 3.2 10.9 +/- 2.7 14.4 +/-
+/- 3.2 11.8 +/- 3.0 12.1 +/- 3.1 12:7 +/-
+/- 4.3 - 14.8 +/- 3.7 15.2 +/- 3.8 15.6 +/-
+/- 3.4 12.6 +/- 3.2 12.9 +/- 3.2 13.3 +/-
+/- 3.8 14.4 +/- 3.6 15.1 +/- 3.8 15.0 +/-
+/- 3.5 13.5 +/- 3.4 14.3 +/- 3.6 17.0 +/-
+/- 3.6 13.4 +/- 3.4 12.2 +/- 3.1 13.6 +/-
+/- 3.9 14.2 +/- 3.6 14.2 +/- 3.6 15.6 +/-
+/- 3.7 14.2 +/- 3.6 13.7 +/- 3.5 15.2 +/-
+/- 3.8 14.8 +/- 3.7 13.8 +/- 3.5 16.5 +/-
+/- 3.5 12.9 +/- 3.3 14.2 +/- 3.6 14.4 +/-
+/- 3.4 13.7 +/- 3.4 12.7 +/- 3.2 13.5 +/-
+/~ 3.9 13.8 +/- 3.5 13.6 +/- 3.4 14,9 +/-
+/- 4.0 13.8 +/~ 3.5 14.8 +/- 3.7 14.8 +/-
+/- 3.3 11.5 +/- 2.9 10.5 +/- 2.7 12.2 +/-
+/- 2.8 11.0 +/- 2.8 10.8 +/- 2.7 11.6 +/-
+/~ 3.5 12.5 +/~ 3.2 13.2 +/- 3.3 13.4 +/-
+/- 3.8 13.8 +/- 3.5 15.0 +/- 3.8 14.2 +/-
+/= 3.2 11.5 +/- 2.9 12.7 +/- 3.2 13.5 +/-
+/- 2.8 10.0 +/- 2.5 10.3 +/- 2.6 12.3 +/-
+/- 3.8 14.5 +/- 3.7 13.3 +/- 3.3 14.1 +/-
+/- 3.3 13.1 +/- 3.3 12.3 +/- 3.1 12.8 +/-
+/- 3.7 13.8 +/- 3.5 14.1 +/- 3.6 14.4 +/-
+/- 3.6 14.7 +/- 3.7 14.1 +/- 3.6 14.7 +/-
+/- 4.7 14.8 +/- 3.7 13.9 +/- 3.5 14.3 +/-
+/- 3.7 12.2 +/- 3.1 11.7 +/- 3.0 12.3 +/-
+/- 3.5 13.3 +/- 3.4 t2.1 +/- 3.0 12.1 +/-
+/- 3.7 12.9 +/- 3.3 14.3 +/- 3.6 12.9 +/-
+/- 3.5 12.9 +/- 3.5 14.2 +/- 3.6 13.9 +/-
+/- 3.2 12.3 +/- 3.1 “12.6 +/- 3.2 12.7 +/-
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EXTERNAL PENETRATING RADIATION

THERMOLUMINESCENT DOSIMETRY
R. E. GINNA POWER STATION

AVE mRem/QTR
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TABLE X

NILK
RESULTS IN pCi/LITER

25K DATE I-131 £8-137 BA~140 )
A By, 02 40,37 (<2 <24 14204110
9 JaN. 14 < 0.30 <2 {23 182081 ¢
£ £es, 9 £ 0.38 <7 €22 14702120
n FEB. 11 ° < 0.38 <7 23 14803130
2 ¥ARCH 8 < 0.33 <5 <18 1660310
L MARCH 9 < 0.36 <6 19 18305100
A APRIL 12 < 0.3 <4 12 16204110
D APRIL 14 ¢ 0.39 {6 420 16408110
¢ HAY 9 < 0.35 <8 <20 - 17502110
D HAY 12 < 0.38 <8 €20 15802100
3 JUNE & < 0.39 <8 ¢25 1950%140
D JUNE 9 < 0.38 < & 18 14504110
A JUNE 14 ¢ 0.39 <6 <20 1590110
¢ JURE 16 < 0.33 <6 19 1480+120
8 JUNE 21 < 0.36 <4 <2 14504120

b JUNE 23 < 0.40 <4 219 15303110
A JUNE 28 < 0.48 <7 <20 14404110
¢ JUNE 30 < 0.40 <8 £19 1500410
B JULY s < 0.56 <6 <19 1560%110
D JuLy 7 < 0.33 <6 419 17103110
A JULY 12 < 0.36 <7 £20 15904110
¢ JULY 14 < 0.34 <8 £20 16904120
3 JULY 19 ¢ 0.37 <6 <19 15704120
D JULY 21 ¢ 0.33 ¢? 20 15704119
A JULY % < 0.42 <6 <19 16501110
¢ JuLy 27 < 0.44 <6 <20 1620412
3 AUG. 2 < 0.40 <6 £20 14705110
? AUG. 4 < 0.35 L <6 <20 15804120
A AUG. 9 < 0.47 <8 £35 15905110
c AUG. 10 < 0.39 <7 £20 17403110
B AUG. 16 < 0.37 <6 19 16204120
D AUG. 18 < 0.37 - <7 <23 1610410
A AUG. 23 < 0.42 <8 <25 1590£140
c AUG. 25 < 0.36 <7 €23’ 1640110
B AUG. 30 < 0.40 <7 £23 1640£100
B SEPT. 1 < 0.43 <? <23 1580%110
A SEPT. & < 0.37 <7 437 15505100
¢ SEPT. 8 < 0.42 <7 <22 16602120 -
B SEPT. 13 < 0.36 <7 <22 1560£110
7 SEPT. 15 < 0.41 <7 <22 1570%110
N SEPT. 2¢ . < 0.38 <7 <24 12704150
£ SEPT, 22 < 0.50 <7 €22 1330%130
B SEPT. 27 < 0.34 <7 €22 1340:120

"D SEPT. 29 < 0.30 <7 €22 13402170
A ocT. 4 < 0.39 <7 <22 14905140
< ocT. 6 < 0.38 <8 £21 . 14501140
5 0cT. 11 'SR < L2 1540£110
D o ocT. 13 < 0.38 <7 <21 1610+100
A 0cT. 18 < 0.38 <7 421 12508150
¢ 0cT. 20 < 0.42 <8 <22 1350+ 70
g ecT. 25 < 0.46 <7 <21 1490140
D ocr. 27 < 0.43 <7 <21 1320+ 90
A HOV. 15 < 0.46 <6 €22 155021 1¢
D HOV. 17 < 0.33 <7 <22 1590%110
c DEC. 42 < 0.45 <7 <22 13602140
) DEC. 14 < 0.38 <7 <22 1530%110

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






DESCRIFTION

FIRST HALF 1988

DROUR TROUT 5727
LAKE TROUT $727
UHITE PERCH 5722
YELLOY FERCH 5727

SECOND HALF 1988

CHINQOK SALMON 8/ 9
DROUN TROUT 117 4
HORTHERMN FINE 117 4
LAKE TROUT 127 2

BACKGROUND FISH

FIRST HALF 1988

ROCK BASS A2
BULLHEAD &8
RAINEOW TROUT &/ 8
SHALLHOUTH BASS &7 8

SECOND HALF 1988

ROCK BASS 215
VELLOU FERCH 11/ 8
CHINOOR SALMOR 2171
BROUN TROUT s 9

ALY VALUES GIVEN AS < ARE LESS THAN THE LLD CORRECTED FOR DECAY.
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Fish Samples
Results in pCi/kgm Wet
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DESCRIPTION

CLADOPHORA -8/ 1

IAKE BOTTOM 8/ 1
DESCRIPTION

CLADOPHORA 8/ 1

IAKE BOTTOM 8/ 1

AILVA:IUESGIVENAS<

40 51
K CR
2755 + 70 < 63
8560 + 80 < 72
103 106 131
RU RU -1
<6 < 58 <8
<7 < 55 ———

TABLE XI C

IAKE SAMPLES
RESULTS IN pCi/KGM
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137 140

<7 < 22

398 + 7 < 30

ARE LESS THAN THE LLD CORRECTED FOR DECAY.

<8 < 14
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DESERIFTION

LETTUCE 7/18
CHERRIES 7720
APFLES 9/ 9
ZUCCINI 107/ 5
GRAPES 10710

LY

APPLES 9/2¢
SUISS CHARDMO/ 4

DESCRIPTION

LETTULE 7/18
CHERRIES 7/20
ARPLES 97 9
2yccin 10/ S
GRAFES 10/10

APPLES 9726
SWISS CHARDIO/ 4
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Table XII

IOWER LIMIT OF DETECTION (LLD)

¢ Air Filters(a) Water Milk Fish
@ pci/M3 pCi/liter  pCi/liter  pCi/kg
(minimium sple. (sample of (sample of (ave.
3500 M3/Qt.) 3.5 liters) 3.5 liters) sple.
2 k9)
Ave Decay(c) 55 days 0.5 4d 8 days 0.5d 6 days
Be-7 0.025 43 48
K-40 © 0.012
Cr-51 0.035 46 58 220
Mn-54 0.002 5 5 : 10
Fe~59 0.005 9 9 30
Co-58 0.002 5 5 10
Co-60 0.002 6 6 6 10
Zn-65 0.004 9 10 25
Zr-95 0.005 9 9 24
Nb-95 0.004 5 6 18
Ru-103 0.004 5 6 18
Ru~-106 0.014 45’ 45 95
I-131 0.03 (b) 6 Gamma 10 Garma 15
G 0.24 Beta 0.24 Beta
Cs-134 0.002 5 6 10
Cs-137 0.002 6 6 7 11
Bala-140 0.064 4 29 4 12
Ce-141 0.05 12 14 40
Ce-144 0.09 56 56 100
Ra-226 12 12 20
Beta 0.004 1.2
(1 liter)

(a) LILD 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.

Vegetation(a)

pCi/kg
(ave. sple.
2 kg)

0.5 days

95
10
20
10
13
22
17
10
12
100
12

10
12.
10
25
110
20






Table XII (Continued)
TABLE NOTATION
The LID is the smallest concentraticn of radicactive material in a sample’ that
will yield a net count (above system background) that will be detected with 95%
probability with only 5% probability of falsely concludirg that a blark observa-
tion represents a "real" signal.

For a particular measurement system (which may include radiochemical separation):

LID = -
E°V©®222°Y° exp~at))]
where
LLD :Ls)the lower linﬁ.t of detection as defined above (as pCi per wmit mss or
volume .

Sh 1s the standard deviation of the backgrourd counting rate or of the
counting rate of a blank sample as gppropriate (as counts per mirute).

E is the counting efficiency (as coints per disintegration)

V is the sample size (in units of mass or volume)

2.22 i3 the mmber of disintegrations per mimite per picocurdie

Y is the fractional radiochemical yield (when applicable)

)sis the radicactive decay constant for the particular radiomiclide

At is the elapsed time between sample collectin amd counting
The value of Sb used in the calculaticen of the LID for a particular measurement
system shall be btased cn the actual observed variance o the tackground counting
rate or of the countirg rate of the blank samples (as appropriate) rather than on
an unverified theoretically. predicted variance. In calculating the LID for a
radiomc].ide detennined by .ganma-ray spectranetry, the backgrourd shall include

the typlcal contributicons of other radiomclides nonnally rresent in the samples
(e.g., potassium=40 in milk samples).




™

P



EPA INTERLABORATORY COMPARISON PROGRAM - 1988

TABLE XIII

Sample Experimental EPA Value
Description Date Analysis Data Flo
Alpha/Beta in Water 03/18/88 Alpha 3 3 2 6 +5
(Results in pCi/l1) Beta 9 10 9 13 + 5
07/22/88 Alpha 10 9 11 15 + 5
Beta 10 11 11 4 +5
11/25/88 Alpha 8 7 6 9+ 5
Beta 9 10 7 9+ 5
Gamma in Water 02/05/88 Co~-60 67 67 65 69 + 5
(Results in pCi/l) Zn-65 91 83 85 94 + 9.4
' Ru-106 93 93 89 105 + 10.
Cs-134 63 69 53 64 + 5 -
Cs-137 856 85 81 94 + 5
06/03/88 Cr-51 303 363 339 302 + 30
Co-60% 33 34 32 15 + 5
Zn-~65 117 111 115 101 + 10
Ru-106 198 199 204 195 + 20
Cs=-134 26 25 22 20+ 5
Cs—~137%* 34 39 38 25 + 5
10/07/88 Cr-51 210 200 280 251 + 25
Co-60 35 34 33 25 + 5
Zn-65 162 159 164 151 + 15
Ru-106 130 124 121 152 + 15
Cs-134 25 24 25 25 + 5
Cs-137 22 25 24 15 + 5
Iodine-131 in Water 04/08/88 T-131% Sample lost by 7.5 + 0.75
(Results in pCi/l) leakage in shipment
08/05/88 I-131%* 94 100 96 76 + 8
12/09/88 I-131 116 117 115 115 + 12

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

(Cont'd)

EPA INTERLABORATORY COMPARISON PROGRAM - 1988

Sample Experimental EPA Value
Description Date Analysis Data __#10
Air Filters 03/25/88 Alpha 24 22 21 20+ 5
(Results in pCi/filter) Beta 59 58 57 50 + 5
Cs-137 16 21 28 l6 + 5
08/26/88 Alpha 9 9 9 8 +5
Beta 27 27 28 29 + 5
Cs-137 13 17 11 12 + 5
Milk 02/26/88 I-131% 2 4 2 4 + 0.4
(Results in pCi/l)
06/24/88 I-131 107 87 130 94 + 9
Cs~-137 59 62 59 50 + 5
K-40 1600 1590 1580 - *1600 + 80
10/28/88 I-131 87 '+93 87 91 + 9
Cs~137 54 53 52 50 + 5
K-40 1630 1700 1750 1600 + 80
Tritium in Water 02/12/88 H-3 3130 2960 2690 3327 *+ 362
(Results in pCi/l)
06/10/88 H-3* 4380 3740 4405 5565 + 557
10/14/88 H-3% 2800 3260 3190 2316 + 350

* Average of results reported exceeding + 2 sigma, see attached notes.
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Gamma in Water 6/03/88

Iodine~131 8/05/88

in Water

Iodine~-131 2/26/88

in Milk

Tritium in 6/10/88

Water 10/14/88

TABLE XIIXI

NOTES:

Cs-134 and Cs-137 were greater
than +2 sigma from the Xknown
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 progran.

The replication of results was

poor with one value equalling
the known and two being 1low.
No specific cause could be
determined.

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.



