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I. Summary and Conclusions

. This report on the Radiological Environmental Monitoring Program (REMP) conducted -
at the Peach Bottom Atomic Power Station'(PBAPS) by PECO Energy' covers the period'
1 January 1993 through 31 December 1993. This report combines the results of the

Tprograms conducted by Teledyne Brown Engineering (TB) and Public Service Electric:
and Gas' Company (PSE&G) laboratories. .During this-period 2,045 analyses were

~

.

performed on 1,847 samples.

' Surface water and drinking (potable) water samples were analyzed for concentrations of

. gross beta, gamma spectrometry, and tritium. Additionally, drmking water samples were -
analyzed for concentrations of Iodine-131. Results of these - analyses . showed - no

significant differences between controllocations and potentially-affected stations. The;
values observed were within the ranges noted in the preoperational report.

The remaining sample media representing-the aquatic environment included fish and
sedirrt at samples. 'Ihese media were analyzed for concentrations of gamma emitters.
Fish samples showed no measurable effects from the operation of.PBAPS. Sediment
Location 4J and 4T, located below the discharge, showed Co-60 slightly above the

detection limit. Cesium-137 was found at alllocations. Results were consistent with data
from previous years.

airborne and -The atmospheric environment was divided into two parts for examination:
.

.

terrestrial. Sample media for determining airborne effects included air particulates and '
~

air iodine samples. Analyses performed on air particulate samples included gross beta
and gamma spectrometry. The results from both analyses were generally consistent with
results from the previous years. Furthermore, no notable differences among results from
on-site, intermediate, and distant locations in either analysis were observed.' These
findings indicate no measurable effects from the operation of PBAPS.

High sensitivity Iodine-131 analyses were performed on weekly air samples. All results
were less than the minimum detectable activity.

Examination of the terrestrial environment was accomplished by analyzing milk samples
for concentrations of Iodine-131 and gamma emitters. Results from all analyses were
consistent with those from previous years and showed no indication of PBAPS effect.

Ambient gamma radiation levels were measured monthly and quarterly throughout the
year. Most monthly and quarterly measurements were below 10 mR/std. month. ' These
results were consistent with those from previous years. Results from January through
November monthly analyses and first, second and third quarter analyses were consistent
with those from previous years and showed no indication of PBAPS effect. :TLDs for -
December and for the fourth quarter were higher than historical values due to a problem
at the vendor laboratory in reading these dosimeters. The higher doses were not caused

-1-
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by higher exposure rates in the environment.

The operation of the Station had no measurable effect on the environs surrounding Peach
Bottom.

,

-2-
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- II. Introduction

Peach Bottom Atomic Power. Station'(PBAPS) is located along the Susqueha_nna River -
between Holtwood and Conowingo Dams in Peach Bottom . ownship, York County,T

Pennsylvania. The initial loading of fuel into Unit _1,' a 40_MWe (net) high temperature,
gas-cooled reactor, began on 5 February.1966, and initial criticality was achieved on 3
March 1966. Shutdown of Peach Bottom Unit I for decommissioning was on 31 October;

.

1974. _ For the purposes of the monitoring program, the _beginning of the operational:
period for Unit I was considered to be 5 February 1966.~ A summary of the. Unit 1-

m. PBAPS Units .
preoperational monitoring program was presented in a previous report
2 and 3 are boiling water reactors each with a power output of approximately 1050 MWe
(net). The first fuel was loaded into Peach Bottom Unit 2 on 9 August 1973. _ Criticality
was achieved on 16 September 1973, and full power was reached on 16 June 1974. The
first fuel was loaded into Peach Bottom Unit 3 on 5 July 1974. Criticality was achieved-

1974, and full power 'was. first reached on 21 December |197.4.on 7 August
Preoperational summary reports ** for. Units 2 and 3 have been previously issued and.

summarize the results of all analyses performed on samples collected from 5 February
1966 through 8 August 1973.

.

A. Objectives

The objectives of the REMP are:
_

1. To identify, measure, and evaluate. existing radionuclides in the environs of
PBAPS site and any fluctuations in radioactivity levels which may occur. :

2. To monitor and evaluate ambient radiation levels. |
l

3. To determine within the scope of the program, any measurable quantity of
radioactivity introduced to the environment by the operation of PBAPS.

B. Implementation |

Implementation of the stated objectives is accomplished by identifying significant
exposure pathways, establishing baseline radiological. data of media within those
pathways, and monitoring those media during plant operation to assess plant effects
(if any) on man and the environment.-

In order to achieve the stated objectives, the current programs include the following

analyses on samples collected:

1. Concentrations of beta emitters in surface and drinking water, and air particulates.

2. Concentrations of gamma emitters in surface and drinking water, air particulates,
t

3-
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milk, sediment, and fish.
,

3. Concentrat',ns of tritium in surface and drinking water.

4. Concentrations of Iodine-131 in drinking water, air, and milk.- ,

5. Ambient gamma radiation levels at various site environs.

,
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III. Program Description

| .

Sample. CollectionA.

This section describes the' collection methods used to'obtain environmental samples. :

for the PBAPS REMP in 1993. Samples for the PBAPS REMP were collected for .;

PECO by RMC Environmental Services, Inc3(RMC). Sample locations and |

~ descriptions can be found in Table B-1~ and Figures B-1 through B-3, Appendix' B.
,

;
'

t i

Aauatic Environment -
,

.. .

.

The aquatic environment was examined by analyzing samples of surface water,.
g

drinking water, fish, and sediment.1 Surface. water from_two locations:(lLL and
IMM) and drinkmg water from two locations (4L and _61) were collected weeklyforfrom a tank at each location and were composited into;a' monthly 'samplej ,

analysis. Two quarts of. water are removed from the tank each week and placed into
a clean two-gallon polyuhylene bottle to form a monthly composite. Two additional l

L surface water locations (13A and 13B) were collected:as monthly grab samples.~

Control locations were ILL and 61.4
*

Fish samples comprising the flesh from two. groups, catfish (bottom feeder) and .

'

'

smallmouth bass, largemouth bass, or bass (pmdator) were collected semiannually '
at two locations: ' 4 (indicator) and 6 (control) using several methods such as trapnet, ;

|seine or electroshocking.
1
'

Sediment . samples. composed of recently| deposited! substrate. were collected
semiannually at three locations: 4J,4T (indicators), and 6F (control) using'one of

- !| two methods, determined by the depth from which the sediment is obtained. In
|

water greater than'4 feet deep, sediment is collected by either a Ponar or Ekman
Grab with a surface area of 81 square inches. In shallow water'(1-4 feet), sediment ,j

!
.

was collected by scooping up ud with a plastic bucket.' im

Atmosoheric Environment- !

The atmospheric environment was examined by analyzing' airborne and terrestrial
samples. These consisted of air particulates, airborne: iodine,, and milk. Air
particulate samples were collected and analyzed weekly from thirteen locations (IB,

;

1Z,2,3A,4A,5,6E,12D,14,15,17,32, and 38). Control locations were 4A,6E,
and 12D. Air iodine samples were collected from five locations (IB, IZ,2,3A, and
12D). Control location was 12D. Air particulate and air iodine samples were
obtained using a vacuum sampler, glass fiber and charcoal filters, respectively. The
filters were replaced weekly and sent to the laboratory for analysis. The. vacuum

.

samplers were run continuously at approximately 1 cubic foot per minute. -]

-5-
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Milk samples were collected from five locations (A, G, J, N, and 0) monthly from
December through March and biweekly April through November. Additionally,
samples from six locations (B, C, D, E, L, and P) were collected quarterly.
Locations A, B, C, and E were controls. Milk samples were obtained by removing
two gallons from the dairyman's bulk tank after mixing. The sample from each
location is therefore a composite of all the milk collected from the dairy herd (from
1 to 3 milkings). The milk is scooped from the agitated bulk tank and placed in new
plastic containers.

Ambient Gamma Radiation

Direct radiation measurements were made using thermoluminescent dosimeters
(TLDs) consisting of calcium sulfate (CaSO ) doped with dysprosium (Dy). Samples4

were collected from forty-seven locations. The TLD locations were placed on aad
around the PBAPS site using a "three ring concept":

A site boundary ring consisting of thirteen locations (IB, IC, ID, IE, IF, IG, lH,
IJ, IL, IM, INN, 2, and 40) near and within the site perimeter, representing
fencepost doses (i.e., at locations where the doses will be greater than maximum
annual off-site ooses) from PBAPS releases;

A middle ring consisting of twenty-five locations (3A,4K,5,6B,14,15,17,22,23,.

26, 27, 31 A, 32, 33A, 38, 42, 43, 44, 45, 46, 47, 48, 49, 50, and 51) extending to
approximately ten miles from the site, designed to measure possible exposures to
close-in population;

An outer ring consisting of seven locations (12D,16,18,19, 20, 21B, and 24)
extending from approximately 10 to 60' miles from the site, and considered to be
unaffected by station releases.

Two on-site locations (lA and 11), designated as plant complex locations, are not
included in any of the three rings.

The specific TLD locations were determined by the following criteria:

1. The presence of relatively dense population;

Site meteorological data taking into account distance and elevation for each2.
of the 36 ten-degree sectors around the site, where estimated annual dose from
PBAPS,if any, would be more significant;

On hills free from local obstructions and within sight of the vents (where3.
practical);

-6-
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*

Near the dwelling closest to the main stack in the prevailing down wind4.
direction. -

~

A' TLD set was placed atieach location in a locked : formica " birdhouse" or -
-

!

polyethylene jar located approximately six feet above ground level. The TLD sets
-

were exchanged monthly and quarterly, then sent to the laboratory for analysis.

t -

B. - Data Interpretation

-Several factors are important in the interpretation of the data. -These factors are!

discussed here to avoid undue repetition in the discussion of the results.
.

.I

1. - Lower Limit of Detection

The lower limit of detection (LLD) was defined as the smallest concentration
.

of radioactive material in a sample that would yield 'a' net count (above-
,

background) that would be detected with only a 5% probability 'of falsely
,

4

concluding that a blank observation represents a "real" signal. The LLD was
intended as a before the fact estinate of a system (including instrumentation,-.

.

procedure and sample type) and~ not as.'an after the fact. criteria for the .
presence of activity. - All analyses were designed to achieve the required LOS ~'

detection capabilities for environmental sample analysis.L

.

Net Activity Calculation and Reoortino of Results
. -

|
..

' 2. ;

-Net activity for a sample was calculated by subtracting background activity
from the sample activity. Since the REMP measures extremely small changes

'

?

in radioactivity in the envi onment, background variations will result in sample
activity being lower than the background activity effecting a negative number.
For a more detailed description of the results calculation, see Appendix E.

-

Teledyne Brown Engineering (TB) reported all analysis results except gamma
spec results as Activity * 2 Sigma. . Public Service Electric & Gas (PSE&G)
reported all analysis results except gamma spec as Activity i 1.% Sigma.

Activity i 2. Sigma using two
TB reported all gamma ' spec results-as
conventions (statistically significant and statistically non-significant activity).
A Statistically Significant Activity is calculated activity that is greater than the
individual sample's Minimum Detectable _ Activity and t*,erefore most likely
a "true positive result". 'A Statistically Non-significant Activity is calculatedj

activity that is below the individual sample's Mmimum Detectable Activity
i and therefore most likely not a' "true positive result". Statistically Non-

significant Activity includes calculated " negative activity".

- 7-
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PSE&G reported gamma spec and iodine-131 analyses as Activity i 1.96
Sigma counting statistic when the activity was greater than or equal to the 1.96
sigma. When an activity was less than the 1.96 sigma, the result was reported
as "< the 1.96 sigma value". PSE&G refers to the 1.96 sigma value as the
individual sample MDA. For specific equations please see Appendix E.

Data reported in this report were generated using the covention of rounding
the result to the same number of significant places as the first significant digit
in the error term (i.e.,3.62 i 1.23 rounds to 4 1: 10.93 i 0.96 rounds to

10.9i1.0;-0.0110.1 rounds to 0.0 0.1).. Results for each type of sample

were grouped according to the analyses performed. For gamma analyses, at
least those nuclides required for each sample media and nuclides which had

Means and standarda significant positive occurrence were reported.
deviations of these results were calculated.

These standard deviations

represent the variability of measured results for different samples rather than
single analysis uncertainty. For these calculations, all results reported as <
MDA were considered to be at the MDA.

C. Program Exceptions

For 1993 the PBAPS REMP had a sample collection recovery rate of approximately
99E The exceptions to this program are listed below:

Air particulate sample from location 38 was not available for week 34 due to1.
a pump mechanical problem.

Air particulate and air iodine samples from location 2 were not available for2.
week 24 because of a power interruption and for week 36 due to a pump

malfunction.

Air iodine and gross beta samples from location 12D were not available for3.
weeks 45,46,47, and 48 because of pump and electrical problems. |

The specific dates for the above weeks may be found in Table C-IX.1, Appendix C.

Surface water sampler at location IMM was out of service for the following4.
12/30 to 1/7,3/11 to 3/18,4/8 to 4/27,6/17 to 7/8 and 7/15 to 7/22 duedates:

to pump malfunctions. Daily grab samples were taken.

Drinking water sampler at location 4L was out of service from 4/17 to 4/255.
due to pump malfunction. A grab sample was taken.

Drinking water sampler at location 61 was out of service for the following6.
1/3 to 1/8,2/26 to 3/6,4/3 to 4/9 and 11/12 to 12/6 due to pumpdates:

-8-
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malfunctions. Grab samples were taken. The -pump experienced . poor..

f~. operation during the entire month of April.due to high flows.

No sample'was provided to the courier for the week 112/22 to 12/28 for
'

7.
' locations ILL and IMM.

TLDs for December and fourth quarter for location 12D were not read due to8.
laboratory error.

TLDs for the fourth quarter for locations IE and 19 were lost in shipping.9. >

TLD results for the month of December and quarterly results for the fourth10.
quarter were affected by a mechanical failure of the TLD reader at the. vendor
laboratory. As a result, the values reported were higher than historical values
and considered to be erroneous. The suspect data is included in the report,

|- however, because the alternative would be,to report no data for all stations.
The vendor subsequently determined that the cause of the problem was dirt in

E

the equipment and the appropriate corrective action to prevent recurrence of
_

the problem was to initiate more frequent cleaning of the reader.
, . .

Each program exception was reviewed to understand the causes of the program _
,

i: '

| Sampling and maintenance errors were reviewed with'the personnelexception.
~

involved to prevent a recurrence. Occasional equipment breakdowns and power
'-

The overall sample recovery rate indicates that the
>

outages were unavoidable.
'

appropriate procedures and ' equipment are in place to assure ' reliable program
~

' implementation.
.

1

! D. Program Changes
|

. .

The following are the changes for the 1993 PBAPS REMP:

Teledyne Isotopes through. a reorge.nization- became Teledyne Brown1.
Engineering.

Philadelphia Electric Company changed its name to PECO Energy.
,

2.

L

|
o

-9-
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IV. Results and Discussion

A. Aquatic Environment

1. Surface Water

Samples were collected from four locations monthly (ILL, IMM,13A and 13B).
ILL served as the control location. The following analyses were performed.

1

Gross Beta

Samples from alllocations were analyzed for concentrations of gross beta in both
insoluble and soluble fractions (Table C-I.1 and C-I.2 and Figures C-1 and C-2).
The results from analysis of the insoluble portion of all samples from the surface
water locations ranged from 0 to 20 pCi/1. The means of the indicator and
controllocations were 2.3 pCi/l and 1.2 pCi/1, respectively. The results for the
soluble fraction ranged from 1.3 to 10 pCi/1. The mean for the three indicator
locations was 4.1 pCi/1, compared to the mean value of 3.5 pCi/1 from the

control location.

Tritium

Samples from three locations (ILL, IMM,13A) were analyzed for concentrations
of tritium (Table C-I.3). Results ranged from -40 to 200 pCi/l and were within
the range found during the preoperational period. Mean activity values from
indicator and control locations.were 60 pCi/l and 70 pCi/1, respectively,

Gamma Spectrometry

Samples from all locations were analyzed for concentrations of gamma emitters
(Table C-I.4). Statistically significant activity for naturally occurring K-40 was
found in 9 of 45 samples. Potassium-40 resJts ranged from -70 to 28 pCi/1. No
statistically significant fission or activation products were found.

;

2. Drinking Potable) Water

|Samples were collected from two locations monthly (4L and 61). 61 served as the
|controllocation. The following analyses were performed.

Gross Beta

Samples from both locations were analyzed for concentrations of gross beta
activity in insoluble and soltble fractions (Tables C-II.1 and C-II.2 and Figures
C-3 and C-4). Gross beta activity in the insoluble fraction ranged from 0.0 to 5.2

- 10 -
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pCi/1. The values in the soluble' fraction ranged from.l.5 to 13 pCi/1. :No .
, differences were observed between the means of the control and indicator -

The values were generally below.those seen in' the preoperatioaalL
,

I~ . stations.
' . period. ,

,

r -

lodin~e-131 -
,

Samples from both locations'were analyzed monthly for I-131 concentrationsI
.

1
(Table C-II.3); The values ranged from -0.2 to;0.1 for the indicator location and''

from 0.0 to 0.3 for the control location. .'i

,

Tritium"

. Samples from both locations were analyzed' for tritium concentration quarterly
q
O

(Table C-II.4). ! The values for the indicator location ranged from -60~ to 100 ''

pCi/l with a mean of 40 pCi/1. _ Control location' values ranged from 50 to 200 ''

- pCi/1 with a mean of 110 pCi/1. The concentrations were within the range found
during the preoperational periodi

4

Gamma Socctrometry

Samples from both locations were analyzed for concentrations of gamma emitters -
(Table C-II.5). Statistically significant activity for naturally occurring K-40 was -
found in 6 of 24| samples. Potassium-40 results ranged from -50 to 11 pCi/1. No'_.

statistically significant fission or activation products.were found;

' !~

.

3. Fish,
-

Samples were collected from two locations semi-annually (4'and 6). .The control
location'was 6. The following analyses were' performed.

,

q
Gamma Socctrometry -

' StatisticaPy significant activity;was observed 'only_ for the nuclide 'K-40.which
I

No statistically
ranged irom 2800 to 3800 pCi/kg;(wet) (Table C-III.1).
significant fission or activation products were found. Figure C-5 illustrates the
Cs-137 activity for indicator and control locations'from the.beginning of the
operational period through the present.

1
i

4. Sediment

Samples were collected from three locations semi-annually (4J,4T and 6F). The
controllocation was 6F. 'Ihe following analyses were performed.

|
|

- 11 -
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_G_amma Spectrometry

Samples from all locations were analyzed for concentrations of gamma emitters
(Table C-IV.1). Statistically significant activity for potassium-40 was found in
all samples ranging from 11 to 19 pCi/g (dry). Statistically significant activity
for the Plant related nuclide Co-60 was found in two of the four sample from the

|
indicator locations which were located downstream of the discharge. The results
ranged from -0.01 to 0.08 pCi/g (dry) for the indicator Imations and 0.0 to 0.2
pCi/g (dry) for the control location. Statistically significant activity from Cs-137
was found at all locations with a mean value of .25 pCi/g (dry) for the indicator
locations and .07 pCi/g (dry) for the control location. Radium-226 and Th-228
activity was found at all locations. The results were consistent with those froms

Figure C-6 illustrates the comparison of activities of Cs-137previous years.
detected at the control location and indicator locations from the preoperational
period through the present.

!
!

B. Atmospheric Environment
;

1. Airborne _ 1

]
a. Air Particolates |

|
Samples were collected from thirteen' locations (IB, IZ, 2, 3A, 4A, 5, 6E,|12D,14,15,17,32, and 38). Controllocations were 4A,6E, and 12D. The|
following analyses were performed. !

Gross Beta

Samples from all locations were analyzed for concentrations of gross beta
es C-V.1 and C-V.2 and Figures C-7 and C-8) Air particulate locations ,

Group I, consisting of IB, IZ, and 2, located |(Tabt
were divided into three groups: |
on site at PBAPS; Group II, comprised of 3A,5,14,15,17,32,33A and 38,
located at intermediate distances from PBAPS; and Group III, consisting of

|4A,6E and 12D, located at remote distance from PBAPS. Comparison of
results among these three groups aids in determining the effects, if any,
resulting from the operation of PBAPS. The results from site location samples
ranged from 5 to 50 E-3 pCi/m', with a mean of 18 E-3 pCi/m'. The results
from intermediate locations ranged from 2 to 35 E-3 pCi/m', with a mean of
18 E-3 pCi/m'. The results from distant locations ranged from 6 to 32 E-3
pCi/m', with a mean of 18 E-3 pCi/m'. Comparison of the values indicate no
notable difference among the three groups suggesting no effects from
operation of PBAPS (Figure C-7).

- 12 -
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' Gamma Socctrometry.
,

WeeklyL samples from five locations /(1B,--IZ,12,L 3A,7 and 12D) were .
'

composited and analyzed quarterly for the presence of gamma emitters (Table L1
1

Naturally occurring.Be-7 was found~in all samples .with~ activity.'C-V.3). ~|values similar to those from the preoperational years. Potassium-40 was' found
|

in approximately. half of the' samples at or slightly above the detection limit.
No Plant related nuclides were detected.

'' b. Airborne Iodine
- ;

Continuous air samples were collected weekly at five locations (IB, IZ,2,3 A, .-
.

and 12D) and analyzed for I-131 (Table.C-VI.1). ; No statistically significant

- I-131 was found.
,

2. Terrestrial
;

o

a. M.g

Samples' were collected from eleven locations (A,' B, C, D, E, G, J,' L, N, 0 -
;

and P). Farms A, B, C, and E were controllocations. The following analyses
were performed.

|

| Iodine-131
, .. '.
~ Samples from all locations _ were analyzed for concentrations of 1-131 (Tables

.

..

,
i

i
C-VH.1). The values ranged from -0.2 to 0.1 pCi/l and were at or below the
minimum detectable activity. Indicator and Control farms had an average ;

value of -0.01 and -0.02 pCi/1, respectively.
,

Gamma Snectrometry ,

i

Samples from five locations were analyzed quarterly' for concentrations for ~
'

gamma emitters (Table C-VII.2 and Figure C-9). Naturally occurring K-40:
was found in all samples with values ranging from 1,100 to 1,500 pCi/1. All,

| other nuclides searched for were less than the minimum detectable activity. .'

L

|

;

C. Ambient Gamma Radiation

Ambient gamma radiation levels -were rneasured at forty-seven locations (as !

described in the program description section) using CaSOgDy thermoluminescent |
|dosimeters (Tables C-VIII.1 through C-V1H.4 and Figures C-10 and C-11). Except

for the last monitoring period of the year, most monthly and quarterly TLD readings' !

:

- 13 -
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|
|

~ *

' were below 10 mR/std. month with'a range of 3.0 to 11.5 mR/std. month for the
monthly's and 3.2 to 14.4 mR/std. month for the quarterly's'.' Readings for the final

'

.. period of the year at each~ station show a measurable increase over the balance of the.!

.In fact the annual mean value for every station appears higher than the
previous year's data because of the bias introduced during the final period. This bias :

. year.
.

'

was' caused by mechanical problems _ at- the' vendor laboratory;which produced
No notable - differences; were Jobserved ,'among ,

'

artificially higher values.
site-boundary, middle, and outer ring measurements, further confirming th'at the final_

period bias was due to processing of dosimeters rather than true increased dose rates.
The ' data indicated that operation of PBAPS did not affect the existing ~ ambient,

gamma radiation levels.
:

S

t

'

f

.

'!

i

i

:
|

i

i
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. APPENDIE &
7

RADIOIAGICAL ENVIROOBBIFFAL 300NITORING PROGRABE ANNUAL SIESERRY
DOCICET NO. 50-277 a 50-278

IIngE OF FACILITTs PEACE EDTTOBE ATOBEIC POIFER STATIOtt
2

1AX'ATIOtt OF FACILITTs 'TORK COUNTY, PA . REPORTIIIG PERIOD:'1993 .

,

. INDICATOR CONTROL LOCATIOtt WITIE BIGERST "
NUDEBER

REQUIRED IACATIONS IACATIONS AINIUAL IIEAN. ,
,

STATIDIE 9- . OF IIOIIROUTIIIB ':

- IEDIUIE OR TYPE OF- IIUBEER OF IEINIIEUIE : IIEAN : IIEAaf IEAlt

PATENAT SA9EPLED AIERLYSES ABIRLTSBS DETECTABLE (F) (F) (F) NA95 . REPORTED-

BERASUREBEGITS

(UNIT OF IBASUREBORIff) PERFORUEED
PERFOIWEED LEVEL (IEDL) . RAIIGE

RAyGE RAgIGE DISTABICE & DIRECTION ----. ... ___. __..,

....... .... ......... _--
---

- ..... ...._... ---........- - ..... . _-__=- ,

...___...............

$ - SUltFACE WATER GItOSS SETA 45 2.5 4.1 3.5 - 5.0- 13A (IIIDICATOR) -0-f

(12/12) CRESTER WATER IIITARE POEID

(PCI/ LITER) SOLUELE - (33/33) (12/12) :

- (1.3/10.9) (1.7/6.0)' (.L ?/10.0)1 2.4 8.tLES ESE OF SITE' i

2.3 - . 1.2 . 4.3 133 -(INDICATOR) 0' !

]4
GItOSS SETA 45 2.5

..(33/33) (12/12) (9/9) CHESTER WATER IlfTARE PUIEF - -

(0.0/20.0) '(0.2/3.2) (0.0/20.0) 2.4 IEILES BSE OF SITEIIBSOLUELE

TRITIngE 12 1200- 60 : 70 70- ineE" - (INDICATOR) - 0 *

(8/8)? . (4/4) -(4/4) caer. pIsegnagg

(-40/200) (+40/200)' (-40/200) 1.01EILES SE OF SITE ,

i
.

R-40 - N/A 6 -5 -4 itet (INDICATOR)? O04 e81 45 *

(33/33)- (12/1211 .(12/12) CAsthL DISCIIARGE

(-52/14)- -(-10/281| . (-25/13) : 1.0 3EILES SE OF SITE

3es-54 _ 9- : 0.1 0.1 0. 2 -- .133~ (INDICATOR)- 0-
"f

CEESTER WATER .IENTARE PUIEP - ;(33/33)' (12/12)- :(9/9)- -

J 2.4 BEILES ESE OF SITE :(-0.3/8.8) (-0.4/0.4) (-0.1/0.3)1

-0.1 0.0 .0.0. .1LL -. '(CCIITBOL) - . 0
i- 9 ;

(33/33). .

(12/12) .

(-0.4/0.3).
UNITS 2 & 3 IllTARE -^ CO-53 (12/12)

(-0.5/0.4)~ (-0.4/0.3)- 0.25 IEILES EIII OF SITE
0

FE-59 -18 'O.1E 0.0 . : 0.2 - 13AE (IIIDICATOR) -
-

'

.
-

(12/12) . sammt. pIsegnagg ,

(33/33) - (12/12) ' .

-(-0.9/0.9) 1.0 IEILES SE OF SITE 1 -t
.

(-0.9/1.0) (-0.7/0.8)- '

'

-9 0.2 0.1 0.3 133 (IIIDICATOR) . .

.0~.
'

-1
:- (33 /33 ) :(12/12) . . .(9/9) CIERSTER MATER IIPFARE PU3EP..CO-60

-(-0.3/0.8) (-0.2/0.4). '(0.1/0.8) 2.4 3EILES BSE OF SITE. !
.

.

Est-65 it . 0.4 'O.5~ 0.5 . iLL . (CONTROL)i .0>
4

(33/33) -(12/12)' (12/12) .UteITS 2 a 3 IsrTAKE'
(-0.6/1.5) '(-0.5/2.0) (-0.5/2.0) 0.25 BEILES BRIE OF SITE

f

1

e-

IRAll AND RAIEGE mm U7058 DETECTABLE WEASUltEBENTS ONLY. (F). .

FRACTIOIf OF DETECTABLE BEEASUREBERIETS AT SPECIFIED LOCATIONS IS IIIDICATED IN PAltENTERSES
'A -'- if

.

.

^.-M*N Ar he d wd t% 4 h da ^d r'-WM -- % v.-- '''eA*'t' 4 -' d dED r' 4 *w'*- .--eT .= We- *grW40- F<tv7* ti- T & = e
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APPENDIX A
RADIOLOGICAL BWVIROIREENTAL MONITORING PROG 8tAst ANIf0AL SUBSEARY

DOCKET NO. 50-277 4 50-278
MAME OF PACILITY PEACE BOTTOtt ATottIC POWER STATIOtt REPORTING PERIOD: 1993

LOCATIOtt OF FACILITY: TORK COUttfY. PA
INDICATOR CONTROL 10CATIOtt MITIE RIOttBST NUDEBER

REQUIRED LOCATIOtBS IACATIOttS AlefUAL MEAN OF NONROUTINESTATION S

DEEDIUM OR TYPE OF NUMBER OF MINIMUlf IERAN - MEAN MEAN REPORTED
REAttE

PATHWAY SAltPLED AllALYSES AltALYSES DETECTABLE (F) (F) (F) DISTANCE & DIRECTIOtt stEASUREMENTS

(UttIT OF BERASUREBEENT) PERFOIGEED
PERFOftBERD LEVEL (MDL) RAIOGE

RAIEGE RANGE - --_.. . . . _ - - - _r.

- - - . . . . . . . . . . . . . . _ - -
- ... ............. ............. .. .............___

- - .............
0.............___

9 0.6 0.0 0.8 .

13et (INDICATOR)

1R-95 (33/33) (12/12) (12/12) CAMAL DISCHARGE

(-0.4/2.0) (.1.1/0.8) (-0.2/2.0) 1.0 MILES SE OF SITE
, '0

9 0.4 0.4 0.6 13B (INDICATOR)

BEE-95 (33/33) (12/14) (9/9) CRESTER NATER IWTAKE PUMP

(-0.2/1.4) (0.1/0.7) (0.3/1.4) 2.4 MILES ESE OF SITE
0

9 0.0 0.0 0.0 1LL (CONTROL)

CS-134 (33/33) (12/12) (12/12) UNITS 2 & 3 INTAKE

(-0.7/0.7) (.0.3/0.4) (-0.3/0.4) 0.25 MILES ENE OF SITE
0

11 0.2 0.2 0.2 1LL (COtfTROL)

CE-137 (33/33) (12/12) (12/12) UNITS 2 & 3 INTARE

(-0.4/0.7) (-0.7/0.9) (-0.7/0.9) 0.25 MILED ENE OF SITE
0

9 1 -1 2 13B (INDICATOR)

BA.140 (33/33) (12/12) .(9/9) C1 TESTER NATER IllTARE PUMP

(-3/9) (-3/1) '(-1/95 2.4 MILES ESE OF SITE
0

9 -0.3 -0.2 -0.2 - 1LL . (COtlTROL)
1A-140 (33/33) (12/12) (12/12) UNITS 2 & 3 IntTARE

(-3.0/1.5) (-0.9/0.5) (-0.9/0.5) 0.25 MILES ENE OF SITE

0

GttOSS BETA 24 .2.5 4.3 3.5 -

4.3 ' 4L (INDICATOR)

(12/12) (12/12) (12/12) COIIONINGO DAM EL 13FT. C00tPOS

SOLUBLE (1.5/13.0) (1.7/7.0) -(1.5/13.0) 8.6 MILES SE OF SITEDRINRING MATER
(PCI/ LITER) 0

GitOSS DETA - 24 2.5 0.9 1.6 1.s EI (COterROL)

(12/12) -(12/12) (12/12) HOLTWOOD STATION INTARE
'

INSOLUBLE (0.0/2.9) (0.3/5.2) (0.3/5.2) 5.4 MILES Nw OF SITE -
0

8 1200 40 110 110- 6I' (Colf?ROL)

TRITIUst (4/4) (4/4) (4/4) BOLTWOOD STATION IlrFAKE

(-60/100) (50/200) (50/200)' 5.8 SEILES NW OF SITE-

MEAN AND RARIGE BASED UPON DETECTABLE MEASUREMEstFS OffLY.(F).

FRACTIott OF DETECTABLE DERASUREBEENTS AT SPECIFIED LOCATIODIS IS INDICATED IN PAREttrERSES
A-2

!

.
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APPENDIX A

RADIO!4GICAL ENVIROISCENTAL MotBITORING PROGRt.M ANNUAL SUtstARY
DOCKET WO.: 50-277 & 50-278

3EAME OF FACILITY PEACE 30TTott ATOMIC POWER STATIOtt REPORTIIIG PERIOD 1993
IOCATIOtt OF FACILITY: YORK COUNTY, PA

INDICATOR ColfTROL IACATIOtt WITE NIGERST NUtGBER '
ANNUAL SIEAN OF BBotEROUTINE

REQUIRED LOCATIORIS LOCATIOllS STATIOtt S.

BEEDIUtt OR TYPE OF NUDERER OF SEINIDEUBt MEAN 3 DEAN MEAR REPORTEDIfAltB

PATEWAY SABEPLED ARIALYSBS AREALYSES DETECTABLE (F) (F) (F) DERASUREBEE3tTSDISTARICE & DIRECTION
.

PERPORIGED LEVEL (MDL) RANGE
RAlfGE RABIGE --_

-=..... ............-__
(UltIT OF MEASUREBEENT) PERFORDEED

---... ............. -_.

..........-- -= -- __
__

-- - ............ ___- - ~ -

0

90 10 0 10 4 (INDICATOR)
CORIOWI1800 POeID BELOtt DISCIEARGCS-137 (2/2). (2/2)- (2/2)

(0/20) (-10/0) (0/20) BEtner DISCHARot

0

GILT N/A 0.4 0.3 0.4 4T (INDICATOR)6Galata CONOWIIIGO PotED REEAR CotB0WINGO
(PCI/GIUut DRY) as-7 -(4/4) (2/2) (2/2)

(0.1/1.2) (0.2/0.41 (0.1/1.2) ~8.1 NILES SE OF SITE
0

N/A 15 11 16 43 (INDICATOR)
COIF 0WINGO POIID IEET TRAF 15R-40 (4/4) (2/2) (2/2)

(12/19) (11/11) -(12/19) - 1.4 STILES SE OF SITE
0

N/A -0.03 0.01 0.04 4T (INDICATOR)

CO-60 (4/4) (2/2) (2/2) . . _ CORIOWIIIGO POtID 3EEAR Cc000WIIOGO

(.0.01/0.08) (0.00/0.02)- (-0.01/ 0.08 ) 8.1 MILES SE OF SITE
0

0.1 0.05 0.05 0.06' 4T (IIIDICATOR)
CORIOWIIeGO PotED SEBAR COBOOWIIIGOCE-124 (4/4) (2/2) (2/2)

(0.02/0.07) (0.03/0.06) (0.05/0.06) s.1 IsILES SE OF SITE
0

0.1 0.24 0.07~ 0.29 4T (IIEDICATOR)
COIDOWIteGO PotfD NEAR CORIOW110GO

CS-127 (4/4)- (2/2) (2/2)
(0.11/0.41) (0.07/0.07) (0.17/0.41) 8.1 IIILES SE OF SITE

0

671 6. 18 . 18 19 14 (I3IDICATOR)

G14088 3 ETA (518/518) -(153/153) (52/52) PETERS CREEK,

(2-3 PCI/CU. 3EETER) (2/50) (6/32) (S/35) 1.9 STILES ESE OF SITEAIR PARTICULATE

0

Et/A 64 66 70 . 15 (INDICATOR)20GA3eth
35 7 (16/16) (4/4) (4/4)' WEATHER STATIOtt 380.2

(28/06) -(49/87) (60/88) 0.5 DEILES Net OF SITE
0

N/A 7 5 16 11 (INDICATOR)
WRATERR STATIOtt 1

K-40 (16/16) (4/4). (4/4)
(-4/42) ~(0/10) (-4/42) 0.3 MILES SE OF SITE

MEAkt ABID RAIBGE BASE 3 UFOtt DETECTABLE BERAsURRIENTS OIELY.NTWESES (F).

FRACTION OF DETECTABLE HEASU3tEBEREITS AT SPSCIFIED LOCATICOBS IS INDICATED IN PARE
A-6

.
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APPENDIA A
RADIOLOGICAL ENVIROIAEENTAL NOtBITORIlfG PROGRAM AINIUAL SUBSULRY

IIABER OF FACILITY: PEACM BOTTOBE ATONIC POWER STATICER
DOCKET NO. 50-277 & 50-270
REPORTING PERIODS 1993IACATIOII OF FACILITY: TORR COUNTY, PA

INDICATOR CONTROL 10CATIOtB WITE NIGIIEST NUBEBER-
RBOUIRED LOCATICIIS IACATICIOS- AIAIDAL BERAN

IEEDI1III OR TYPE OF NUMBER OF BEININDIE 3ERAN SEBAII BEEAN STATICII S OF ISOtfROUTINE -

PATWWAY SAbtPLED AEIALYSES - AIEALYSES - DETECTABLE (F) (F) (F) - SIABIE REPORTED

(UNIT OF BERASUmsuusT) . PERFOlWEED
FERyneesen LEygL (3E)L) RAIIGE m eme m eu DISTAIUCE & DIRECTIOtt StEASUREBEENTS

. .- __

_--- __

-- --
-- ... __ _ .-. -- ..__ -_

- . - -

CS-134 40 0.0 0.1 0.1 - 12D (COtrrROL) 0

(16/16) (4/4) (4/4) 2301 DEAREET ST., PRILA'

(-0.3/0.3) (-0.1/0.21 (-0.1/0.2) 62.0 STILES ENE OF SITE

CS-137 40 ~0.1 0.1 0.2 it (INDICATOR) 0

(16/16) (4/4) (4/4) WEATHER STATIOtt 1

(-0.1/0.3) (0.0/0.21 (0.0/0.3) 0.3 MILES SE OF SITE

RA-226 N/A -2 -4.2- -1 3A (INDICATOR) 0

.(16/16) (4/4) (4/4) DELTA, PA SUBSTATIOIE

(-5/1) (-11.0/-1.0) (-2/0) 3.6 BEILES SW OF SITE

TM-220 N/A -0.1 0.0 0.1 13 (IIIDICATOR) 0

(16/16) (4/4) (4/4) WEATIERR STATIOtt 310.2

(-0.7 /1. 0) -(-0.4/0.4) (-0.5/1.0) 0.5 MILES IIst OF 3ITE

| A12 IODI3IE I-131 250 40 2' -1 '2 3A (INDICATOR) 0

(202/202) (40/40) '(51/51) DELTA, PA SUBSTATIOtf

(2-3 PCI/CW. IIETER) (-20/10) . (-92/11) (-19/10) 3.6 STILES SW OF SITE

NILE I-131 3Y 129 0.6 -0.02 -0.01 .
0.01 O (INDICATOR) 0

(96/96) . (33/33) (21/21) NEARBY FAstM G -

(-0.20/0.10) (-0.00/0.07) -(-0.04/0.07) 1.3 STILES SSM OF SITE(PCI/ LITER) RADIO N STY

K-40 N/A 1400' 1400 1400 N (INDICATOR) 0GAsetA 20

| (16/16) .(4/4) -(4/4)~ INTEletBDIATE DISTAaICE FAIGE N
'

-(1100/1500) (1300/1400) -(1400/1500) -3.2 STILES 385 OF SITE

CS-134 10 0~ -2 1 O (INDICATOR) 0

(16/16) (4/4) . -(4/4) NEARBY FAIGE O

(-3/2) (-3/0) (-1/2) 2.2 MILES SW OF SITE

CS-137 10 1 2 . . 2 A (CONTROL) O'

(16/16) (4/4) (4/4) DISTAapCE FAltat A

(-1/3) (0/4) (0/4) 6.0 MILES WSW OF SITE

BEAtt ARID RAIBGE BASED UPolf DETBCTABtJt idBASUREMENTS OtILY. (F).
FRACTICII OF DETBCTABLE BEASUBSEENTaf AT SPECIFIED TACATICIIS IS IIIDICATED IN PARENTERESES

A-7

.
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AFFENDIX A
RADIOLOGICAL ENVIROteEENTAL 300ttITORIIIS PROGRAM AREGUAL SUteULRT

DOCitET NO. 50-277 a 50-278
MAME OF FACILITYs FEACE ROTTOtt ATottIC FOWER STATIOtt REPORTING PERIOD: 1993

14 CATION OF FACILITY: YORK COUtrTY, PA

INDICATOR CONTROL ICCATIOtt WITE BIGNEST !NUMBER

REQUIRED LOCATIOtts LOCATIORIS AsafDAL MEAN OF NONROUTIIERSTATIOtt G

SEEDIUtf OR TYPE OF NUBEEER OF MINISEUM MEAlf MEAN MEAN REFORTED

FATNWAY SAIEFLED AIERLYSEP ANALYSBS DETECTABLE (F) (F) (F) NAbtB .
DISTA30CE & DIRECTICN ItEASUREMEtrFS

.. _ _. - = _ _ |

(UNIT OF BERASUREMENT) PERFORGEED
PERFORMED LEVEL (MDL) RARIGE

RAf8GE RANUE
-.... .................._-_=... __

- -... ......... ............ .............
=-

...._-
--- ---- --

0 .

9 1 -4 1 O (IntDICATOR)
BA-140 (16/15) (4/4) (4/4) NEARBY FARM G ,"

(-6/7) (-9/0) (-5/6) 1.3 MILES SSW OF SITE
0

9 0 -1 1 O (INDICATOR)
LA-140 (16/16) (4/4) (4/4) IfBARBY FARat G

(-3/5) ( 2/1) (-1/2) 1.3 MILES SSW OF SITE

0

[ DIRECT RADIATIOut TLD-ISOIITELY 538 W/A 6.49 6.21 7.85 50 (INDICATOR)

(455/455) ($3/83) (12/12) TRANSCO FUMFIBOG STATION

(stILLI.ROEstTGEst / (3.00/11.70) (3 90/10.50) (5.90/10.10) 4.9 MILES W OF BITE
0STD. BeogrTE)

TLD-QUARTERLY 175 N/A 5.74 S.26 8.83 1F (IREDICATOR)

(150/150) (26/25) (4/4) SITE, 200 DEGREE SECTOR HILL

(3.20/14.40) (3.60/11.80) -(6.20/14.40) 0.6 9 TILES SSW OF SITE

i

NEA38 ARED RAleGE EASED UFOff DETECTABLE BEEASU5tEIEE3FFS OIfLY.(F).

FRACTICIE OF DETECTABLE DBASUREBIENTS AT SPECIFIED 14CATIOIIS IS INDICATED IN PARENTIERSES
A- 8

.
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APPENDIX B: SAMPLE DESIGNATION AND' LOCATIONS

LIST OF TABLES AND FIGURES

TABLES

Sample Collection and Analysis Program for the RadiologicalTABLE B-1: Environmental Monitoring Program, Peach Bottom Atomic Power
Station, 1993

FIGURES

EnvironmentalLSampling Locations on Site or Near the PeachFIGURE B-I:
Bottom Atomic Power Station

Environmental Sampling Locations at Intermediate Distances fromFIGURE B-2:
the Peach Bottom Atomic Power Station

,

Environmental Sampling Locations at Remote Distances from the
-

FIGURE B-3:
Peach Bottom Atomic Power Station ,

>
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Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program forTABLE B-I:
Peach Bottom Atomic Power Station, 1993

Location Location Distance & Collection Method Analysis & Frequency

Description Direction and Frequency Performed--Consultant

A. Surface Water

1LL Pesch Bottom Units 2 0.2 miles ENE Unter is continuously collected in a 190 Gross Beta (581) - monthly - TB

gatton tank. Each week 2 quarts are Gama Spec - monthly - Ta
and 3 Intake - withdrawn from the tank prior to draining f rittun - quarterly - T8

Composite (Controt) the tank and placed in a 2 gatton Cross Beta (S&I) -quarterly - PSEEG*
,

polyethylene bottle to form a monthly Game Spec - quarterly - PSEEG*comosite sagte
Same as location ILL

1MM Peach Bottom Canal 1.0 miles SE Same as location 1LL
Discharge -Co g osite

13A Chester Water Intake 2.4 miles ESE A 2 gatton grab sagte is collected Cross Beta (S&I) - monthly - TB i,

monthly from Conowingo Pond and placed in Gama Spec - monthly - T8 |
JTritfun - quarterly - ts(raw) a polyethylene bottle

At same location as 13A but sagte is Same as location 13A except no
138 Chester Water Intake 2.4 miles ESE collected from Intake header and only tritfun analysis

when water is used by the Chester Cou1ty
;Water Authority.

B. Drinkina (Potable) Water
Water is continuously sagted from a Gross Beta (S$1) - monthly - TB

4L Conowingo Dam EL 33' 8.6 miles SE header which draws pond water from Gama Spec - monthly - T8
MSL - Cogosite elevation 33' MSL and is cottected in a Tritium - quarterly - Ta

175 gatton tank. Each week 2 quarts are
withdrawn from the tank prior to draining Gross Seta (S&l)- quarterly - PSEEG*

the tank and placed in a 2 gation cama Spec - quarterly - PSEEG*

plyethylene bottle to form a monthly
co posite sagte.

8-1
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Sample Collection and Analysis Program for the Radiological Enviroms.;&1 Monitoring Program forTABLE B-1: Peach Bottom Atomic Power Station, 1993

Location Location Distance & Collection Method . Analysis & Frequency
Performed--Consultant .i

Description Direction and Frequency

.

~ Same as tocation 4Lveter ls continuously sampled from the .

,

61 Mottwood Dam 5.8 miles W Mottwood Hydroelectric Station intake and ' [
Mydroelectric is cettected in a 175 gatton tank. .Each >

Station - Conposite week 2 quarts are withdrawn from the tank ~ !
(Controt) and placed in a 2 gatton polyethene

bottle to form a monthly composite.

4

C. Fish Cansna Spec - semiannually - TB
'

Fish from two groups representing
Conowingo Pond Located in

Conowingo Pond predator and bottom feeder species-4
collected by electroffshing or other.

below the - fishery gear semiennuelty i

dischsrge- '

'Same as location 4
Same as location 4

,

Mottwood Pond Located in
6 Nottwood Pond(Control) ...

,

i

! D. Sediment Gansne Spec - semiannually * TB
Recently depesited sediment collected

Conowingo Pond near 1.4 mites SE; belou the waterLine,' semi-annuetty4J
serkins Run Same as location 40;; Same as location 40 ,

i Conowingo Pond near 8.1 miles SE r

4T
i .. Conowingo Dam i
f Same as location 40 '

Same as location 40; 5.8 miles WMoltwood Dam6F '

(Controt)

.B-2- . .;d
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Sample Collection and Analysis Program for the Radiological Environme3tal Monitoring Program forTABLE B-I: Peach Bottom Atomic Power Station, 1993

,

Y

Location Location Distance & Collection Method
Analysis & Frequency-
Performed--Consultant

Description Direction and Frequency
i

E. Air Particulate - Air Iodine Gross beta - weekty - PSERG*
About 1 cfm continuous flow through glass

1A Weather Station #1 0.3 miles SE fiber filter (approx. 2" diameter) which Garana Spec - quarterly - PSERG*

Is installed for a week and replaced
Gross beta - weekly - T8

About 1 cfm continuous flow through glass
Weather Station #2 0.5 miles W fit *r aart eherec=t fittsrs tw. -. 2".

Gea.i.e Spec - querieriy - is
is t-131 - weekly - TB

diameter) which are instatted for a week
and replaced

Same as location is
Weather Station #1 0.3 miles SE Same as tocation 18 i

12 Same as location 18
On-site - 130' O.9 miles SE Same as location 15'

2
Sector Mitt

Same as location 1B ,

3.6 miles SW Same as tocation 18
3A Delta, PA -

S4 station Gross Beta - weekly - TB
Same as locatien 1A Gamma Spec - quarterly - TB8.6 miles SE

4A Conowingo Dam -
Power Mouse Roof ,

(Controt) Same as tocation 4A !

Same as tocation 1A
48 Conowingo Dam - 8.6 miles SE

!
Power House Roof

Same as location 4A
Same as location 1A

5 Wakefield, PA 4.6 miles E
Same as location 4A

Same as location 1A
6E Mottwood Dam - 5.8 miles w

Power House Roof
(Control) Same as location 18

Same as' location 18
12D 2301 Market Stree 62 miles ENE

Phita., PA -

(Control) Same as location 4A
Some as tocation 1A

~14 Peters Creek 1.9 miles ESE

B-3
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Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program forTABLE B-I: ,

Peach Bottom Atomic Power Station. 1993 .[
I

Location Location Distance & Collection Method Analysis & Frequency ,

Performed--Consultant !
Description Direction and Frequency t

;
r

Same as location 4A
?5 Silver Sprin8 Rd 3.6 miles N Same as location 1A

Same as location 4A
57 Riverview Rd 4.0 miles ESE Same as tocation 1A

Same as location 4A
M State Nitt Rd 2.7 miles ENE Same as tocation 1A

Same as location 4A e

38 Peach Sotton Rd- 3.0 miles E Same as tocation 1A

|

F. Milk
A (Control) 6.0 miles WSW ' Two gatton grab saepte 1s collected at I-131 - biweekly, monthly ** - T8

each form from a bulk tank containing Genna Spec .- quarterly - TB
milk biweekly white cows are on pasture, I-131 - querterty - PSE&G*monthIy other tines. Ganna Spec - quarterly - PSEEG*,

1-131 - quarterly - TB , ;

8 (Control) L9.2 miles S Same as Farm A

Same as Farm B
10.0 mites NW ~ Same as Farm A

C (Control) .
Same as Fare 5,

3.5 miles NE Same as Farm A
i 0

Same as Farm B

E (Control) '8.2 miles N Same as Farm A
3-131 - biweekly, monthly ** - TB '

'1.3 miles SSW . Same as Farm A Ganna Spec - quarterly - TB -
-

C

Same as Fare A,

1.1 miles W Same as Farm A'
J

Same as Farm 8
2.1 miles NE. Same as Farm A

L
Same as Farm A

3.2 miles ESE Same as Farm A
N

~

Same as Farm 8-
.

2.2 miles SW Same as Farm A-
o

Same as F arm 8 -
2.1 miles ENE Same as Farm A >

P >

8-4 .
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Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program' forTABLE B-1:
Peach Bottom Atomic Power Station, 1993

,

f

i Location Location Distance & Collection Method Analysis & Frequency
Performed--Consultant

Description Direction and Frequency

.

G. Environmental Dosimetry - TLD
One pocket is retplaced monthly,

At each of the following locations there are two erwironmentet dosimeters pockete with four (4) TLD phosphors per package.
and one querterty.

Proce ere for collection is described in
TLD - monthly and quarterly - t8

1A Weather Station #1 0.3 miles SE the ptocement proce &re in Section 111, A -

Some es location 1A
Weether Stetton #2 0.5 miles NW

is

1C Peach Gottom South 0.9 miles SSE
- Some es location 1A

Subetetton
Some es location 1A

Peach Botton 140' O.7 miles SE ,
1D

Sector site Soundary
Some as tocation 1A

Peach Bottom 350' ' O.6 miles NNW
1E

Sector Mitt
Some as location 1A

Peach tottom 200' O.6 miles SSW
1F

Sector Mitt
Some es location 1A

1G Peach Bottom North 0.7 miles WNW

-Stbstation
Some es locetion 1A

Peach Bottom 270' O.6 miles W-
1H

sector Mill Some es locetion 1A
11 Peach Bottom South 0.6 miles SSE

Sdstation
Some es tocetion 1A

Peach Botton 180' O.7 miles S
1J

Sector Mitt
Some es location 1A .

Peach Bottom Unit 3 0.2 miles'ENE 1

1L
Intake

r

B-5
.
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Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program forTABLE B-1: Peach Bottom Atomic Power Station, 1993

Location Location Distance & Collection Method- Analysis & Frequency
Performed--Consultant

Description Direction and Frequency

same as location 1A

1M Peach Sottom Canet 1.0 miles SE
Discharge

Same as location IA

1NN Peach Botton Site 0.5 miles WSW
Same as tocation 1A

2 Peach Gotton 130 0.9 miles SE8

Sector Mitt
same as location 1A

3A Detta, PA 3.6 mites SW
$4 station

Same as location 1A

4K Conowing Dam Power 8.6 miles SE
Mouse Roof

same as location 1A

5
Wakefletd, PA 4.6 miles E

Same as location 1A

68 Mottwood Das Power 5.8 miles NW
Mouse Roof

Same es tocation 1A

12D Philadelphie, PA 62 miles ENE

2301 Merket St.
(controt) Same es tocation 1A'

14 Peters Creek 1.9 miles ESE
Same as location 1A

15
Siiver Spring Rd- 3.6 mites N

Same as location 1A
12.8 miles E'

16 Nottingham, PA
S 4 station (Control) Same as location 1A

17 Riverview Rd 4.0 miles ESE
Same as location 1A

18 Faun Grove, PA 10.0 miles W
Same as location IA'

20.6 miles WWW
19 Red Lion, PA

(Controt)

B-6 ,
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Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for
,

TABLE B-1:
Peach Bottom Atomic Power Station, 1993

Location Location Distance & Collection Method Analysis & Frequency
Performed--Consultant

Description Direction and Frequency

Same as location 1A
20 set Alt, MD Area 15.1 miles SSW

(Control)
Same as location 1A

21s Lancaster, PA Area 19.3 miles NNW

(Control) '

Same as location 1A
22 Eagle Road 2.4 miles NNE

Same as location 1A
Peach Botton 150' 1.0 miles $$E

23
Sector Nitt

Same as location 1A
24 Marrisvitte, MO 10.9 miles ESE

Sthstation (Controt)
Same as tocation 1A

26 Stab Road 4.2 miles NW
Same as location 1A

27 N. Cooper Roed 2.6 mites s
Same as location 1A

31A Eck w Rd 4.8 miles SE
Same as location 1A

32 State Nill Rd 2.7 miles ENE
Same as location 1A

33A Fulton Weather 1.7 miles ENE
Station

Same es location 1A
38 Peach sottom Rd 3.0 miles E

Same as location 1A
40 Peach Bottom Site 1.2 miles SW

Area
Same as tocation 1A

42 Muddy Rm Envir. 4.2 miles NNW
Laboratory

Same es location 1A
4? Drumore Township 5.0 miles NNE

'Schoot
Same as location 1A

44 Goshen Mitt Rd 5.1 miles NE

B-7
.
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Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program forTABLE B-I:
Peach Bottom Atomic Power Station, 1993

Location Location Distance & Collection Method Analysis & Frequency
Performed--Consultant

Description Direction and Frequency

Same as location 1A

45 PS-Keeney Line 3.3 miles 8NE
Same as location IA

46 Brood Creek 4.5 miles SSE
Same as location 1A

47 Brood Creek Scout 4.3 miles S
Cam

Same as tocation 1A

48 Macton 5 4 station 5.0 miles SSW -
Same as location 1A

49 PS-Conestone Line 4.1 miles WSW
Same as location 1A

50 TRANSCO Ptsping 4.9 miles W '
Stetton

Same as tocation 1A

51 Fin Se atetton 4.0 miles WNW

QC Laboratory*
Monthly from December through March den cows are off pasture.**

|
| B-8
|

_ _ _ - - _ _ _ _ _ - _ _ - ,-- , .



,
_. _ ._ .. . - _ _ _ _ - - - - - - - - - -

!
;

i
1

a

1A APT, TLD

1E N 1B APT /AIO, TLD
f e 10 TLD 1

j 1D TLD
1 1E TLD

1F TLD;

j ,1 B 1G TLD
1 1H TLDi s
$ L(|

\ 1I TLD
'
' * 1J TLD!

h 1L TLDi 1G !

i \
1LL WATER,W,

|
* '

j e1H .m. O [ J 1M TLD
1MM WATERy'

; ,
'

| 1NN 1Z APT /AIO, TLD
/

| '1A7 2 APT, TLD1Z
' 4 FISH'''

| - s j 4J SEDIMENT
N i

| 23 TLDs
#

|

1BB.

! E e
! IF . e
! II 1D *
j

|

| |J e 1M
1MMo 2

! IC
i *Ae
! 23
i
: 4J
I

!
>

. . . . . . . . . .

!
|

Figure B-1
Environmental Sampling Locationsi

On Or Near The Peach Bottom
Atomic Power Station Site
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Environmental Sampling Locations
Within A Five Mile Distance Of

Peach Bottom Atomic Power' Station
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Environmental Sampling Locations At A
Distance Of Five To Fifteen Miles From
The Peach Bottom Atomic Power Station
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APPENDIX C:

TABLES

Concentrations of Gross Beta Insoluble in Surface Water Samples
Table C-1.1

Collected in the Vicinity of Peach Bottom Atomic Power Station,

1993.

Concentrations of Gross Beta Soluble in Surface Water Samples -
. Table C-1.2

Collected in the Vicinity of Peach Bottom Atomic Power Station,
.

'1993.

Concentrations of Tritium in Surface Water _ Samples Collected in -
Table C-L3

the . Vicinity of Peach Bottom Atomic Power Station,1993.

: Concentrations.of Gamma Emitters in Surface Water Samples
Table C-1.4

Collected in the Vicinity of Peach Bottom Atomic Power Station,.

1993.

Concentrations of Gross Beta Insoluble in Drinking Water Samples-
Table C-II.1

Collected in the Vicinity of Peach Bottom Atomic Power Station,

1993. .

Concentrations of Gross Beta Soluble in Drinking. Water SamplesTable C-II.2
Collected in the Vicinity of Peach Bottom Atomic Power Station,

1993.

Concentrations of I-131 in Drinking Water Samples Collected inTable C-II.3
the Vicinity of Peach Bottom . Atomic Power Station,1993.

Concentrations of Tritium in Drinking Water Samples Collected in -Table C-H.4
the Vicinity of Peach Bottom Atomic Power Station,~ 1993.

Concentrations of Gamma Emitters in Drinking Water' SamplesTable C-II.5
Collected in the Vicinity of Peach Bottom Atomic Power Station,

1993.

Concentrations of Gamma Emitters in Fish Samples Collected in.
Table C-ID.1

the Vicinity of Peach Bottom Atomic Power Station,1993.
'

Concentrations of Gamma Emitters in Sediment Samples Collected
Table C-IV.1

in the Vicinity of Peach Bottom Atomic Power Station,- 1993.

C-i
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Concentrations of Gross Beta in Air Particulate Samples Collected -Table C-V.1
in the Vicinity of Peach Bottom Atomic Power Station,1993.

1

Table C-V.2 Monthly and Yearly Mean Values of Gross Beta Concentrations |

(E-3 pCi/cu. meter) in Air Particulate Samples Collected in the
Vicinity of Peach Bottom Atomic Power Station,1993.

Table C-V.3 Concentrations of Gamma Emitters in Air Particulate Samples
Collected in the Vicinity of Peach Bottom Atomic Power Station,

1993.

Table C-VI.1 Concentrations of I-131 in Air Iodine Samples Collected in the
Vicinity of Peach Bottom Atomic Power Station,1993.

Table C-VII.1 Concentrations of I-131 in Milk Samples Collected in the Vicinity
of Peach Bottom Atomic Power Station,1993.

Concentrations of Gamma Emitters in Milk Samples Collected inTable C-VII.2
the Vicinity of Peach Bomm Atomic Power Station,1993.

Table C-VIII.1 Monthly TLD Results for Peach Bottom Atomic Power Station,
1993.

Table C-VIII.2 Quarterly TLD Results for Peach Bottom Atomic Power Station,
1993.

Table C-VIII.3 Mean TLD Results from Peach Bottom Atomic Power Station Site
Boundary, Middle, and Outer Rings,1993.

Table C-VIII.4 Summary of the Ambient Dosimetry Program for Peach Bottom -
Atomic Power Station,1993.

Table C-IX.1 Summary of Collection Dates for Samples Collected in the Vicinity
of Peach Bottom Power Station,1993. ,

FIGURES

Figure C-1 Monthly Insoluble Gross Beta Concentrations in Surface Water
Samples Collected in the Vicinity of PBAPS,1993.

Figure C-2 Monthly Soluble Gross Beta Concentrations in Surface Water |

Samples Collected in the Vicinity of PBAPS,1993. |
|
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Figure C-3 Monthly Insoluble Gross Beta Concentrations in Drinking Water
Samples Collected in the Vicinity of PBAPS,1993. ,

i

Figure C-4 Monthly Soluble Gross Beta Concentrations in Drinking Water
Samples Collected in the Vicinity of PBAPS,1993.

!

i. Mean Annual Cs-137 Concehtrations in Fish Samples Collected in
I Figure C-5

!
' the Vicinity |of PBAPS, 1971-1993.

:

Figure C-6; _ Mean Semi-Annual Cs-137 Concentrations in Sediment Samples-i

Collected in the Vicinity of PBAPS,' 1971-1993.. .

.

Figure C-7- Mean Weekly Gross Beta Concentrations in ' Air Particulate -
Samples Collected in the Vicinity of PBAPS,-1993. ;

' Figure C-8 Mean Monthly Gross Beta Concentrations in' Air Particulate
Samples Collected in the Vicinity'of PBAPS, .1970-1993. ,

Mean Annual Cs-137 Concentrations in Milk Samples Collected in1
1

Figure C-9 ~

|the Vicinity of PBAPS, 1971-1993.
|

Mean Monthly Ambient Gamma Radiation Levels (TLD) in tbe
>

Figure C-10 :

Vicinity of PBAPS,1993.-

Figure C-11 Mean Quarterly Ambient Gamma Radiation Levels (TLD)in the
:

Vicinity of PBAPS, 1973-1993~
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CONCENTRATIONS OF GROSS SETA INSOLUBLE IN SURFACE WATER SAMPLESTABLE C-I.1 1993COLLECTED IN THE VICINITY OF PEACE BOTTOM ATOMIC POWER STATION,

RESULTS IN UNITS OF PCI/ LITER s 2 SIGMA

COLLECTION 13A 13B ILL 1MM

PERIOD ............. ............. ............. .............
JAN 93 0.0 s 0.5 6 s1 0.6 a 0.6 0.6 s 0.5..........

FEB 93 2.0 a 0.9 0.0 a t, .7 0.5 s 0.7 0.4 a 0.7

MAR 93 4.1 : 0.9 3.5 s 0.8 3.2 s 0.8 0.7 0.5
i

APR 93 2.1 s 0.6 0.2 s 0.5 2.8 s 0.8
|

MAY 93 1.3 s 0.6 20 s2 1.5 s 0.6 3.7 a 0.8

JUN 93 0.2 s 0.5 3.4 s 0.8 0.3 * 0.5 0.2 2 0.5

JUL 93 3.2 s 0.8 1.1 s 0.6 1.8 a 0.7 1.8 s 0.7

ADG 93 1.8 s 0.8 2.0 s 0.8 1.1 s 0.7

SEP 93 2.1 s 0.6 3.9 s 0.9 2.3 * 0.7 1.2 s 0.6

OCT 93 0.7 2 0.5 0.3 s 0.5 0.2 s 0.5 0.7 0.5

NOV 93 2.6 s 0.9 0.8 s 0.7 0.7 a 0.7

DEC 93 0.8 s 0.5 0.2 s 0.5 1.3 a 0.6 2.8 a 0.7

MEAN 1.7 s 2.4 4.3 2 12.5 1.2 s 1.9 1.4 s 2.3

CONCENTRATIONS OF GROSS BETA SOLUBLE IN SURFACE WATER SAMPJSTABLE C-I.2 COLLECTED IN THE VICINITY OF PEACE BOTTOM ATOMIC POWER STATION, 1993

RESULTS IW UNITS OF PCI/ LITER a 2 SIGMA

COLLECTION 13A 13B ILL 1MM

PERIOD
............. ............. ............. .......................

JAN 93 1.9 s 0.9 1.9 s 0.8 1.7 2 0.8 1.3 s 0.8

FEB 93 8 *1 2 s1 2 1 2 s1

MAR 93 3.1 s 0.8 2.6 s 0.8 2.5 s 0.8 2.7 s 0.8

APR 93 2.3 a 0.8 2.3 s 0.8 2.1 * 0.8

MAY 93 4 s1 3.3 s 0.9 2.5 s 0.9 2.8 s 0.9

JUN 93 4 s1 4 s1 3 s1 3 s1

JUL 93 7 a1 7 s1 4 s1 3 2 1

AUG 93 5 a1 6 s2 5 z1

SEP 93 10 s1 5 a1 6 s1 6 a1

OCT 93 5 s1 4 s1 4 a1 4 a1

NOV 93 4 1 6 s1 4 a1

DEC 93 6 a1 3.0 s 0.9 2.1 a 0.8 3.7 s 0.9

MEAN 5.0 a 4.8 3.6 a 3.2 3.5 s 3.3 3.5 s 2.8

CONCENTRATIONS OF TRITIUM IN SURFACE WATER SAMPLESTABLE C-I.3 1993COLLECTED IN THE VICINITY OF PEACH BOTTOM ATOMIC POWER STATION,

RESULTS IN UNITS OF PCI/ LITER e 2 SIGMA

COLLECTION 13A 13B 1LL iMM

PERIOD
............. ............. ............. .......................

JAN-MAR 93 0 s 100 100 a 100 100 s 100

APR-JUN 93 100 s 100 200 s 100 200 s 100

JUL-SEP 93 -10 s 70 -40 s 70 40 s 70

OCT-DEC 93 90 s 90 40 s 90 10 a 90

MEAN 50 s 110 70 a 200 70 s 210

|

|

C-1
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CONCENT9ATIONS OF GA8SdA EMITTERS IN SURFACE WATER SAMPLESI 1993
COLLECTED IN TEE VICINITY OF FEACE BOTTOM ATOMIC POWER STATION,

' TABLE C.I.4

RESULTS IN UNITS OF PCI/ LITER a 2 SIGMA

COLLECTION' K.40 MN-54 Co.58 PE-59 - Co.60 EN.65
j

..... <

. .. ............. ............. ............. ....... !ETC PERIOD

13A JAN 93 2 a4 0.0 a 0.3 0.1 a 0.4 0.3 a 0.8 0.0 s 0.4 0.6 a 0.8............. ............... ...............

FEB 93 9 a5 0.1 a04 .0.0' a 0.4 0.0 a 0.8 0.3 a 0.4 00 s 0.8 )
|

MAR 93 14 'a 5 0.0 a 0.4 -0.4. e 0.4 -O a1 03 a 0.5 2 a1

APR 93 20 a 10 0.3 a 0.5 0.0 a 0.6 0 a1 0.2 -~a 0.5 0 a1 )

MAY 93 -11 a6 0.2 a 0.4 0. 5 .~ a 0.5 0 a1 -0.0 a 0.5 0.0 a 0.9

JUN 93 1 a6 0.0 a 0.4 0.1- e 0.4 0.3 a 0.8 - 0.1 a 0.4 0.1 a 0.8 .I

JUL 93 -4 a5 -0.2 a 0.3 0.0 s 0.4 -.0.1 a 0.8 0.1 a 0.3 -0.1 a 0.6 |

AUG 93. 7 s6 0.1 a 0.4 -0.3 a 0.4 'O a1 0.2 a 0.5 1- a1 j

SEP 93 0- a 10 - 0.8 a 0.6 0.3 - e 0.7 1 's2. 0.3 -s 0.6 0 a-1 i

OCT 93 20 a9 0.3 a 0.4 0.1 s 0.5 0 a1 0.3- -s 0.4 1 s1

NOV 93 : 10 a6 0.2 -e 0.5 0.1' s 0.6 0 a1 0.3 a 0.5 1' a1 ii

|

DEC 93 40 a 10 0.0 a 0.5 0.2 s'0.5 1 a1 0.1 s 0.5 0 a1- |;

|-

MEAN 5 a 31 0.1 s 0.6 0.1 a 0.4 0.1 a 0.7 0.1 a 0.3 ' 0.3 a 2.1

I

133 JAN 93 10 a 6- 0.3 a 0.5- 0.4 a 0.6 1 a1 0.8 a 0.5 2 a1

FEB 93 50 a 10 0.1 - e 0.5' -0.2 a 0.6. -1 a2 0.1 ' e'0.5 1- a1'

MAR 93 1 a6 0.3 a 0.4 0.11 s 0.4 1- :s1 0.4 s 0.4 ~ -0.3 a 0.8

MAY 93 1 s8 0.2 a 0.5 0.0, a 0.7 : 1 s2 0.1- a 0.F 0 e l'

0 s1 0.3 a 0.'s 0 .*1
JUN 93 0 a8 0.1 a 0.5 0.3 a 0.5 ~ 0 a.2'' O.1 a 0.5 0 's l'

JUL 93 -10 a9 0.2 =a 0.5 0.0 a 0.6 a 0.9

53F 93 2 a5 0.1 a 0.4 0.1 a 0.5 1 's1- 0.2 a 0.E. 0.5-~
a 0.9-

<

2

OCT 93 . 18- *7 0.1 a 0.4 0.1 a 0.5 0 s.1 0.2 a 0.4 0.8

DEC 93 15 s7 0.3 a 0.5' .0.3 .a 0.5 1- .a1 0.2 a 0.5 ~ O' a1

MEAN 9 a 37 0.2 a 0.2 .0.1 a 0.4 0 .*1 '0.3 s.0-1 0.5 a 1.2 7

1LL ' JAN 93 6 s5 0.2 a 0.4 0.1 a 0.4 0.5 a 1.0 0.1 a 0.4 0.2 a 0.9

FRE 93 5 a5 0.2 a 0.3 0.2 a 0.3 0.7 e 0.7 0.1 a 0.3 0.0' a 0.7 !

MAR 93 28 a7' O.1 a 0.6 0.3 e 0.6 0 a 1- 0.0 a 0.5 1 s1

APR 93 5 s4 0.2 a 0.4 0.1 s 0.4' 0 a1 0.0' a 0.4 0.7 a 0.8

MAY 93 2 s7 0.1- a 0.4 0.2 a 0.5 1 .e1 0.4 a 0.5 ' 1- .e1

JUN 93 70 a 10 0.2 a 0.5 0.4 a 0.6 0 41 0.1 a 0.5 2 a1

JUL 93 0 a8 0.1 a 0.4 0.2 a 0.6- -1 a1 0.2 a 0.5 0 a1

AUG 93 1 a7 0.4. e 0.5 0.1 a 0.6 1 a1 0.1 a 0.5 0 a1

557 93 5 s4 0.0 a 0.4 ' O.2 a 0.5 -1 a1 0.2 a 0.4 .0.5 a 0.9 ,

DCT 93 0 a5 ' O .1 s 0.3 0.2 a 0.4 0.2 a 0.8 0.1 ' a-0.3 0.2 a 0.7

NOV 93 20 a 10 0.4 a 0.5 0.1 a0.5. 1 a1 0.1 a 0.5 2 a1

DEC 93 1 a5 0.2 a 0.3 0.0 a 0.3 0.0 s 0.7 0.0 s 0.3 0.5 a 0.7

MEAN 5 a 46 0.1 a 0.4 0.0 a 0.4 0.0 a 1.1. 0.1 a 0.3 0.5 a 1.6

1MM JAN 93 -4 a7 0.2 a 0.4 0.3 - a 0.4 . 0.9 s 0.9 0.1 a 0.4 0.3 a 0.9

FRE 93 13 a1 0.1 s 0.4 0.0 e 0.5 0 e1 0.1 a 0.5 0.5 a 1.0

MAR 93 -9 a6 0.6 s 0.5 -0.2 a 0.5 0 s1 0.8 a 0.5 -1 e1
' 0.5: a 0.8 . 0.1 a 0.3 0.0 s 0.7

APR 93 4 e5 0.5 s 0.3 0.2 a 0.4 .

MAY 93 -3 a8 0.1 a 0.4 0.0 a 0.5 0 a1- '.0.2 a 0.4 1.0 a 0.9

JUN 93 0 a5 0.1 a 0.4 .0.5. e 0.4 1 s1 0.1 's 0.5 1.1 a 0.8

JUL 93 1 a4 0.1 a 0.4 0.1 a 0.4 0.7 a 0.9 0.4 a 0.4 1.1 s 0.8

' AUG 93- 25 s8 0.2 a 0.5 . 0.4 a 0.5 1 s1 0.1 s 0.5 0 a1

|
NEP 93 10 s 10 0.0 s 0.6 .0.1 a 0.8 1 a2 0.0 a 0.6 0 e1

OCT 93 0 s la 0.1 -a 0.5 0.0 a 0.6 1 e1 0.1 a 0.5- 1 a1 -

!

Nov 93 7 a5 0.1 a 0.4 0.1 a 0.4 1 a1 0.5 a 0.4 0.2 s 0.9'

' DEC 93 -10 a 10 0.0 a 0.5 0.2 a 0.5 1 a1 0.5 a 0.5 - O a1
|

MEAN 4 a 19 0.1 a 0.4 0.1 a 0.4 0.2 a 1.2 0.2 a 0.6 0.3 a 1.2
+
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CONCENTILATIONS OF GAMMA EMITTERiJ IN SURFACE WATER SAMPLES1993TABLE C.I.4 COLLECTED IN TEE VICINITY OF PEACH BOTTOM ATOMIC POWER STATION,

REstTLTS IN UNITS OF PCI/ LITER a 2 SIGMA

COLLECTION 1R.95 NBa95 Cs-134 Cs.137 3A-140 LA.140

..... ............... ............. ............. ............. ............. ............. ..... .......STC PERIOD

13A JAN 93 0.1 a 0.8 0.2 a 0.4 0.4 s 0.4 0.1 s 0.4 2 a2 0.3 a 0.9
i

FEB 93 0.2 s 0.8 .0.1 a 0.4 0.1 a 0.4 0.2 a 0.4 0 a1 0.1 a 0.6

! MAR 93 0.7 a 1.0 0.4 s 0.5 0.7 s 0.5 0.4 a 0.4 3 a2 0 a1
i

APR 93 2 a1 0.3 e 0.6 0.3 a 0.5 0.2 a 0.5 1 s4 0 a2

MAY 93 1 a1 0.2 a 0.5 0.4 a 0.5 0.2 a 0.5 1 a3 1 e2

JUN 93 0.1 a 0.8 0.4 a 0.4 0.2 a 0.4 0.1 a 0.4 -1 a2 0.4 a 0.8,

'

JUL 93 0.4 a 0.7 ' O.2 s 0.4 0.0 s 0.3 0.1 s 0.3 2 -a3 0 a1

AUG 93 0 e1 0.5 a 0.5 0.4 a 0.4 0.2 a 0.4 -2 a3 0 a1

EEP 93 1 a1 0.5 a 0.7 0.3 a 0.6 0.0 a 0.6 2 a7 0 s3

OCT 93 0 a1 0.4 a 0.5 -0.1 a 0.5 0.7 a 0.5 -1 a4 -1 a1

NOV 93 0 a1 0.3 a 0.6 0.7 a 0.6 -0.4 a 0.6 3 a3 0 a1

|
DEC 93 1 a1 0.7 a 0.5 0.1 a 0.5 0.7 a 0.5 2 s2 -0.5 a 0.9

MEAN 0.5 a 1.2 0.3 a 0.5 0.1 a 0.8 0.2 s 0.7 1 a3- -0.2 a 0.8
!

13B JAN 93 1 a1 0.7 a 0.6 0.3 - * 0.5 0.5 a 0.5 -1 a7 1 a3

FRE 93 0 a1 1.4 a 0.7 0.0 a 0.6 0.3 a 0.5 0 a7 1 a3

i MAR 93 0.3 a 0.9 1 a5 0.1 a 0.4 0.1 a 0.4 el a4 0 a2j

|

I MAY 93 1 a2 0.6 s 0.7 0.1 s 0.6 0.3 a 0.6 10 e 10 3 a4

JUN 93 1 a1 0.5 a 0.6 0.5 e 0.5 0.1 - a 0.5 1 a3 0 a1

JUL 93 1 a1 0.5 e 0.7 -0.2 a 0.5 0.3 a 0.5 0 a 10- 2 a4

SEP 93 0 a1 0.4 a 0.5 0.1 a 0.4 0.1 a 0.4 1 a5 0 s2

OCT 93 1 a1 0.3 a 0.5 -0.4 a 0.4 0.2 a 0.4 .9 a9 1 a4

DEC 93 0 a1 0.5 a 0.5 0.1 a 0;5 0.0 a 0.5 0 s3 1 e1

MEAN 0.4 a 1.1 0.6 s 0.6 0.0 a 0.5 0.1 s 0.4 2 a7 1 a3,

l

'

! 1LL JAN 93 0.3 a 0.9 0.4 a 0.5 0.0 s 0.4 0.7 a 0.4 2 a3 0 a1
|

FEB 93 0.1 s 0.7 0.1 a 0.3 0.0 s 0.3 . 0.1 a 0.3 0 a2 0.5 s 0.8

MAR 93 1 a1 0.6 a 0.6 0.1 a 0.6 0.9 a 0.6 0 e4. 1 s1

APR 93 0.2 a 0.9 0.7 a 0.4 0.0 a 0.4 0.2 a 0.4 1 a3 1 a2

MAY 93 0 a1 0.2 a 0.5 -0.3 a 0.5 0.7 a 0.5 1 a4 -1 a2

JUN 93 1 a1 0.7 a 0.6 0.3 a 0.6 0.1- e 0.6 1 a4 -1 a2

JUL 93 1 a1 0.5 a 0.6 0.1 a 0.5 0.2 a 0.5 3 a5 O s' 2

! AUG 93 1 a1 0.4 a 0.6 0.1 a 0. 5 . 0.2 s 0.5 1 a4 0 a2
t

SEP 93 0 a1 0.2 a 0.5 0.4 a 0.4 0.1 a 0.4 3 a6 1 a2

l OCT 93 0.1 a 0.8 0.1 a 0.4 0.3 e 0.3 0.4 a 0.3 0 a3 0 a1

Nov 93 1 a1 0.2 a 0.5 0.1 a 0.5 0.6 s 0.5 0 a3 1 ei

DEC 93 0.5 e 0.7 0.4 a 0.4 0.1 a 0.3 0.0 a 0.3 0 e2 0.2 a 0.8

MEAN 0.0 a 1.3 0.4 a 0.4 0.0 e 0.4 0.2 a 0.9 1 a3 0.2 a10

1MM JAN 93 0.6 a 0.9 0.3 e 0.4 0.4 * 0.4 0.3 s 0.4 2 a3 0.1 a 0.9

FEB 93 1 a1 0.7 s 0.5 0.3 a 0.5 0.4 s 0.5' 2 a3 -1 a1

MAR 93 0 a1 0.2 a 0.6 0.5 s 0.6 0.2 a 0.6 0 a4 2 e2

APR 93 0.2 a 0.8 0.0 a 0.4 0.0 a 0.3 0.1 s 0.3 0 a3 0 a1

MAY 93 1 s1 0.4 s 0.5 0.2 a 0.5 0.1 s 0.4 3 a4 0 a2

JUN 93 0.4 a 0.9 0.0 s 0.4 0.0 e 0.4 0.3 a 0.4 2 e2 0 a1

JUL 93 0.1 a 0.8 0.4 a 0.4 0.4 a 0.4 0.1 a 0.4 1 a3 1 a1 4

AUG 93 1 a1 0.3 a 0.5 0.0 a 0.5 0.2 a 0.5 4 a4 -1 a1 )

SEP 93 2 a2 -0.2 s 0.8 0.2 a 0.6 0.2 a 0.6 2 .a 9 2 a3

OCT 93 2 a1 0.2 a 0.6 0.3 a 0.5 0.5 s 0.5 5 s5 1 a2

| NOV 93 0.1 a 0.9 0.1 s 0.4 0.1 a 0.4 0.0 a 0.4 -1 a2 0 a1

DEC 93 2 a1 0.0 a 0.6 0.3 a 0.5 0.1 a 0.5 2 a3 0 a1,

NEAN 0.8 a16 0.2 s 0.5 0.0 a 0.6 0.2 a 0.3 1 a5 0.2 a 1.9

|
|

|
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CONCENTRATIONS OF GROSS RETA INSOLUBLE IN DRINKING WATER SAMPLES1993
COLLECTED IN THE VICINITY OF' PEACH BOTTON ATOMIC PONER STATION,TABLE C-II.1

. RESULTS IN UNITS OF PCI/ LITER a 2 SIGNA

COLLECTION 4L SI
PERIOD

............. .......................
JAN 93 0.0 s 0.5 0.9 s 0.6

FEB 93 0.6 s 0.7 1.3 a 0.8
NAR 93 1.0 s 0.5 0.7 s 0.5

APR 93 1.5 s 0.6 1.3 s 0.6
MAY 93 0.3 a 0.5 0.5 s 0.5

JUN 93 0.5 a 0.5 0.3 s 0.5

.JUL 93 2.9 s 0.8 5.2 * 0.7

AUG 93 0.5 s 0.7 4.1 s 0.9

SEP 93 1.4 s 0.6 1.9. s 0.6

OCT 93 0.2 s 0.5 0.4 a 0.5

NOV 93 1.0 2 0.7 1.8 s 0.8

DEC 93 0.7 s 0.6 0.3 2 0.5

NEAN 0.9 s 1.6 1.6 s 3.1

CONCENTRATIONS OF GROSS BETA SOLUBLE IN DRINKING WATER SANPLESCOLLECTED IN THE VICINITY OF PEACH BOTTON ATONIC PONER STATION, 1993:TABLE C-II.2

RESULTS IN UNITS OF PCI/ LITER a 2 SIGNA

COLLECTION 4L 6I
j

PERIOD
............. .......................

JAN 93 1.5 s 0.8 2.0 s 0.8

FEB 93 3 s1 3 a1
MAR 93 3.1 s 0.9 2.9 s 0.9

APR 93 3.0 a 0.8 2.7 s 0.8 |

MAY 93 2.3 a 0.9 3.0 s 0.9 |

JUN 93 4 s1 3 a1
JUL 93 5 s1 5 s1
AUG 93 3 s1 4 s1
SEP 93 7 s1 7 ei
OCT 93 13 s2 5 s1
NOV 93 4 s1 4 s1
DEC 93 2.5 s 0.9 1.7 a 0.8

NEAN 4.3 s 6.2 3.6 s 3.0

'I
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CONCENTRATIONS OF I.131 BY RADIOCNENISTRY IN DRINKING WATER SANPLESI 1993
COLLECTED IN THE VICINITY OF PEACH BOTTOM ATONIC POWER STATION,l TABLE C.II.3 |

|

RESULTS IN UNITS OF PCI/ LITER a 2 SIGMA

COLLECTION 4L 6I

PERIOD
............. .......................

JAN 93 0.1 s 0.1 0.1 s 0.1-
FEB 93 0.1 a 0.1 0.16 s 0.06
MAR 93 0.0 s 0.1 0.05 s 0.07
APR 93 0.01 * 0.08 0.02 s 0.09 |

MAY 93 0.02 s 0.08 0.05 s 0.07
JUN 93 0.1 s 0.1 0.1 s 0.1
JUL 93 0.07 2 0.10 0.06 s 0.08
AUG 93 0.06 * 0.07 0.1 s 0.1

SEP 93 -0.2 2 0.1 0.1 s 0.1

OCT 93 0.01 s 0.09 0.3 s 0.3

NOV 93 0.01 s'0.08 0.02 s 0.06
I DEC 93 0.03 s 0.06 0 05 s 0.06

MEAN 0.02 a 0.17 0.09 s 0.17-

CONCENTRATIONS OF TRITIUM IN DRINKING WATER SAMPLES 1993
COLLECTED IN THE VICINITY OF PEACE BOTTOM ATOMIC POWER STATION,' TABLE C.II.4

'
I

RESULTS IN UNITS OF PCI/ LITER * 2 SIGMA

COLLECTION 4L SI
PERIOD

............. .......................

JAN. MAR 93 100 s 100 100 e 100
APR-JUN 93 100 s-100 200 e 100
JUL.SEP 93 50 s 80 50 s 70
OCT.DEC 93 70 a 90 70 s 90

MEAN 40 s 140 110 s 140

1

f

,

C: - 5

,
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CONCENTRATIONS OF GJustA ENITTERS IN DRINKING NATER SAMPLESTABLE C-II.5 COLLECTED IN THE VICINITY OF PEACH BOTTON AT00 TIC. POWER STATION,.1993-
"

e
2

iRESULTS IN UNITS OF PCI/ LITER z 2 SImtA - i

COLLECTION R-40 NN-54 CO-58 FE-59 CO-60 EN-65-

STC PERIOD .._...___ ___ ____...._____ _ ..____..___ _.._....___.. ...__........ _________ ...
i 4L JAN 93 0 2 10 0.3 2 0.5 0.0 2 0.5 1 2 1r 0.3 2-0.5. 1 -2 1._____ _____..___..___

FEB 93 1:L z5 0.2 z 0.4 0.1 2 0.4 11.1 2 0 . 8 . ~ - 0 . 2 -- 2'0.4 0.3 2 0.8:
~

NkR 93 -5 2 9 0.1 2 0.5 -0.1 z 0.' 5 0 2 1 0.0- 2 0.5 0.3 2 1.0

APR 93 0 2 6 0.3 2 0.4 0.0 2 0.5 0 2 1- -0.3 2 0.4' :0.2- 2 0.9

NAY 93 -8- 6~ -0.2 2 0.4 0.0 2 0.5 0 2 1 0.1 2 0.4 0.1 2 0.9
P

JUN 93 -5 * 8 0.2 2 0.5 0.2 2 0.5 .0 - 2 1 0.1 2 0.5. 1 2 1

JUL 93 8 2 6- 0.4 2 0.5 0.5 z 0.6 1 ' s 11 .-0.4; 2 0.5' -1 2 1'

AUG 93 8 t 5 0.5 2 0.4 0.0 2 0.5 1L - 2 - 1.- 0.2- 2 0.4 0. 8 - t 0.9

SEP 93 1 -2 7 0.0 2 0.5 -0.6 e 0.6 -1 2.1 0.4 2 0.5 .1 2 1 .

OCT 93 -4 2 S'- 0.2 z 0.4 0.1 z 0. 5 -- -1. 2 1 ;0.2 2 0.4 .0.1- 2 0.9

Nov 93 -2 2 5 -0.2 2 0.5 0.2 * 0.5 'O - 2 1 0.3 2 0.5 'O 2 1

DEC 93 2 2 5 0.4 2 0.4 0.0 2 c.4 .-0.2' 2: 0.8- 0.11 2 0.4 -0.3 2 0. 8 '
. !

NEAN O 2 12 0.2 2 0.5 0.0 m 1.5 0.1 ' * 1.3' 'O1 ~ z 0.5' O.2 2 1.1 - ?
' '

2 EI JAN 93 -40 z 10 0.2 2 0.5 0.6 2 0.5 0 2 1" 0.4- 2 0.5 1 2 1

FEB 93 6- 2 5 '0.0 2 0.4 -0.1 '2 0.4 0.6 2: 0.9 0.0 -2 0.4 0.4 2 0.9-

NAR 93 4 2 7~ 0.3 12 0.5 -0.7 2 0.5 1 2 1 0.1 * 0.5' -0.4 2 1.0: i

APR 93 -13_ z7- 0.0 2 0.4 -0.2 2 0.4. -1 ' s1 .0.1 2 0.4, 0.8 '2 0.9

2 0.4 0 a 1. , .0.6 2 0.4 0.3 2 0.8
NAY 93 -16- 27 .0.2 2 0.4_ -0.1
JUN 93 -14 z8 0.3 2-0.5 -0.2-- 12 0.5 0 2 1. c.1- * 0.5 0. 's.1

JU%~ 93 -50 2 10 0.1 2 0.5 -0.3-
- 0.5 .-1- 2 1-. - 0.2 2.0.5- 1 2 1

- '

AUG 93 -7 2 7- -0.1 2 0. 5 . 0.5- 2 0.6- 1 -: ,z 1 ' 0.1 z 0.5 O. -t l'

SEP 93' 7 2 6 0.1 2 0.4- 0.3 'z 0.5 .0. - z1. 0.0 2 0.4 1 2-1- :

OCT 93 -7- 2 4 --0.5 2 0.4 - 0.3 2 0.4- .O.6- 2.0.9 '-0.2 t 0.4- 0. 8 '- z 0.8

Nov 93 9 2 5' -0.3- z 0.4 '0.0 2 0.4 0.2- 2 0.9 0.1 .* 0.4' O.0 z'0.8

DEC 93 3 2 4 -0.2 2 0.3 .0.1 2 0.3 0.2 ' 2 0.8 . 0.1' 2 0.4 0.5 .z 0.8,

knuut -10 2 38- 0.0 2 0.5 'O.0 2 0.7 0.2 2 1' 2 - 1 0. * - 2 0.4- -0.5' s 0.8:
.

i

,

(: - 6 .

&

W

'
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CONCENTRATIONS OF GAMMA EMITTERS IN DRINKING NATER SANPLESTABLE C-II.5 1993COLLECTED IN THE VICINITY OF PEACH BOTTOM ATOMIC POWER STATION,

RESULTS IN UNITS OF PCI/ LITER 2 2 BIGNA

COLLECTION ER-95 NB-95 CS-134 CS-137 BA-140 LA-140 ,

I

STC PERIOD --- ------------ ------- ----- - ----------- -------------
----- --------------- --- --------- ---------0.5 -0.1 2 0.5 0.5 2 0.5 1 2 3- 1 2 1

4L JAN 93 1 2 1 0.4 2

FEB 93 0.2 2 0.7 0.2 2 0.4 -0.1 2 0.4 0.1- 2 0.4- 0 2 2 .0.1 2 1.0

NAR 93 0 a1 0.2 2 0.5 -0.2 2 0.5 0.3 2 0.5 2 2 3 0 2 1
,

APR 93 0.0 2 1.0 0.3 2 0.5 0.2 2 0.4 0.1 2 0.4 -1 2 4 1 2 2

MAY 93 1 a1 0.5 2 0.5 -0.2 2 0.4 0.5 2 0.5 -2 2 3 0' 2 1

JUN 93 1 2 1 0.2 2 0.5 0.1 2 0.5 _0.3- 2 0.5 -1 2 2 -0.1 2 1.0

JUL 93 2 2 1 0.1 2 0.6 -0.4 2 0.5 0.4' * 0.5 2 2 4 0 2 2

AUG 93 1 z1 0.2 2 0.5 0.2 2 0.4 0.4 * 0.5 2 2 3 0 2 1

SEP 93 -3 2 1 - 0.7 2 0.7 0.3 2 0.5 0.6 2 0.6 -6 7 1 2 3

OCT 93 0 2 1 0.1 2 0.5 0.0 2 0.4 0.1 2 0.4 1 2 4 1 2. 2

NOV 93 -0.5 2 0.9 0.0 2 0.5 -0.2 2 0.5 -0.2 2 0.5 -1 2 3 1 2 1

DEC 93 0.6 2 0.8 -0.1 2 0.4 -0.2 2 0.5 0.2 2 0.4 1 2 1 0.2 2 0.5

MEAN 0.3 * 2.4 0.2 2 0.4 0.0 2 0.4 0.3 2 0.5 0 2 4 0.3 2 0.7

6I JAN 93 1 2 1 -0.6 2 0.5 -0.1 2 0.5 .0.4 2 0.5 -1 2 3 - 1. 3 - e 0.9

FEB 93 -0.2 2 0.8 0.7 .* 0.4' -0.1 2 0.4 0.1 2 0.4- 0 2 1 -0.4 2 0.8

MAR 93 1 2 1 ' 0.3 2 0.5 -0.5 2 0.5 0.0- 2 0.5 -1 3 'O 2 1-

APR 93 0.8 2 0.9 0.2 s 0.4 -0.3 2 0.4 0.3 2 0.4 0 2 3 1 2 1

NAY 93 0.6 2 0.9 0.4 2 0.4 -0.3 2 0.4 -0.2 2 0.4 1- 2. 3 0 * 1

JUN 93 1 2 1 0.4 2 0.5 -0.2 2 0.5 0.2 2 0.5 0 2 2 0.2 2 0.9

JUL 93 1 2 1 0.2 2 0.5 -0.3 2 0.5 0.1 0.5 0- 4. -4 -2 1

AUG 93 0. 2 1- 0.6 2 0.6 0.0 2 0.5 0.5 2 0.6 -2 2 5- 0 2 2

SEP 93 0' s1 -0.5 e 0.6 -0.2 2 0.5 -0.1 2. 0.4 . .0 2 5 1 s2

OCT 93 0.9 2 0.9 -0.1 2 0.4 -0.4 2.0.4 0.1 2 0.4 2 2 3 1 2 1

NOV 93 0.9 2 0.9 0.3 2 0.4 0.1 2.0.4 -0.2 2 0.4- -2'- 2 2 0 z- 1

DEC 93 -0.2 2 0.7 0.2 2 0.4 -0.1. t 0.4 -0.1 2 0.4 -l' 2 1 -0.2 -2 0.7

MEAN 0.5 2 0.8 0.3 2 0.7 -0.2- 2 0.3 0.1 2 0.5~ 0 2 2 -0.2 2 2.6

'

t
.
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CONCEN7 RATIONS OF OROSS BETA IF AIR FARTICULATE SAMPLES'TABLE C.V.1
COLLECTED IN TEE VICINITY OF PEACS BOTTOM ATOMIC POWER STATIONi 1993

REST %TS IN UNITS OF E.3 PCI/CU. METER s 2 SIOMA

GROUP II . INTERMEDIATE DISTANCE 'u0 CATIONS
WEEK 3A 5 14 15 17 32 30

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -
01 14 a3 11 a4 19 s4 14 s4 17 s4 16 s4 15 a4

02 it a3 17 a3 it a3 13 s3 19 s3 17 a3 it a3

03 21 a3 22 a3 21 a3 19 a3 20 a3 19 s3 19 a3

04 18 s4 21 a4 21 s4 17 a4 21 sa ' 14 s4 23 a4

05 19 a3 17 - a3 17 a3 13 a3 16 s3 17 s3 17 a3

06 17 a2 12 s3 19 a3. 13 s3 13 a3 15 a3- it *3

07 9 s4 7 a4 13 s4 5- *4 6 s4 9 e4 10 a4

et 12 e3 15 a3 21 s4 19 s3 16 s3 23 a4 26 s4

09 19 a4 18 s4 it a4 21 a4 24 se 21 a4 22 s4

10 21 s* 17 a3 19 a4 21 a4 it' s3 it a4 24 s4

il 19 s 19 s4 20 s4 18 s4 16 a4 21- a4 23 s4-

12 17 sa 15 s3 15 s3 14 a3 19 s3 -it a3 15 a3

13 6 a3 6 a3 e a3 2 a3 7- s3 8 a3 5 a3

14 15 a3 16 a3 22 s4 14 s3 ' 17 s3 it s3 it a3

15 4 s2 7 a2 8 a2 4 a2 e a2 5 s2 7 e2

16 13 a3~ 7 s3 11 a3 8 s3 11 s3 11 a3 11 s3~

17 16 s4 15 a4 24 s4 21 a4 15 a4 17- s4 16 s4

it le s3 20 a4 22 s4 35 s5 15 s4 15 a4 16 s4

19 19 s3 19 a3 17 a3 19 s3 it a3 24 s4 22 a4

20 16 a3 16 a3 17 s3 9 s3 12 s3 12 e3 12 a3

21 15 s3 16 s3 17 s3 14 *3 .20 a3 17 a3 17 a3

22 14 s3 16 a3 11 s2 11 's 2 11 s2 11 e2 10 s2

23 16 a3 13 a3 it s4 14 a3 14 s3 13 s3 it a4

24 10 a3 9 a3 11 s3 9 s3 e a3 10 a3 10 a3

25 15 s3 14 s3 19 a3 17 a3 16 a3 17 a3 it a3

26 15 a2 15 a2 it s2 14 s2 16 s2 17 a2 17 s2

27 21 s3 22 s4 22 e4 it a .4 22 *4 -24 s4 2s a4

28 17 s3 17 a3 16 a3 14 s3 - 15 a3 16 a3 19 s3

29 12 a3 12 e3 13 s3 14 s3 14 s3 16 a3 12 s3

30 19 s3 20 a3 17 s3 15 a3 17 's3 18 s4 14 s3

31 12 a3 16 s4 16 s4 12 s4 14 s4 16 s4 16 s4

32 it a4 17 a3 17 a3 19 - a3 14 s3 19 a3 14 s3

33 22 a3 21 s4 21 a3 24 s4 21 s3 23 a4 30 s 20

34 27 s4 28 s4 30 a4 24 a3 24 s4 25 a4 (1)

35 24 a3 22 a3 23 a3 'it a3 20 a3 21 a3 11 s3

36 19 a3 23 s4 24 s4 20 a4 23 s4 21 a4 27 a4

37 12 s3 16 s3 14 a3 22 a3 16 s3 13- a3 14 a3 ,

,

30 19 s4 20 a4 19 s4 21 a4 20 a4 21 a4 21 a4

f 39 17 a3 19 a3 16 s3 14 s3 14 s3 16 s3' it a3

40 14 s3 14 s3 15 a3 12 a3 16 s3 '13 s? 15 a3

41- 17 a3 19 a3 17 s3 18 a3 17 a3 14 s3 15 a3'

42 21 s3 22 s4 21 a3 17 a3 20 a3 21 a3 20 a3

43 17 s3 21 s4 22 s4 19 s3- 19 a3 19 s3 21 a4

44 19 a2 15 a3 16 a3 14 a3 15 a3 15 a3 it a3

45 25 a3 29 a4 29 e4 30 . s4 25 s4 29 s4 27 s4

46 20 e3 21 a3 22 a3 14 a3 19 s3 19 a3 21 s3

47 26 s4 28 s4 30 s4 25 a4 27 a4 28 s4 20 a4

48 17 a3 15 a2 it a2 15 ' s2 15 s2 16 s2 it a2

49 27 sa 34 s5 35 s5 30 e5 32 s5 '32 s5 33 a5

50 15 a3 19 s3 21 s3 19 a3 16 a3 19 a3- 17 s3

51 16 s4 16 a3 it a4 20 s4 16 s4 20 a4 20 s4

51 24 s4 21 a3 25 a4 21 a4 20 a3 19 a3 22 a3

MEAN 17 a 10 17 s 11 19 a 10 17 a 12 17 s 10 18 s 10 - it e 11

i

!
l

I SEE PROGRAM EICEPTIONS SECTION FOR IIPLAELTIONi (1)

l
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CONCENTRATIONS OF GROSS BETA IN AIR PARTICULATE SAMPLESi

COLLECTED IN THE VICINITY OF PEACH BOTTOM ATOMIC POWER STATION, 1993TABLE C-V.1

| RESULTS IN UNITS OF E-3 PCI/CU. METER s 2 SIGMA
,

GROUP III - CONTROL LOCATICNS
WEEK 4A $E 12Ds

...... ............. ............. .............
01 17 a4 19 4 14- *3-

02 15 *3 19 s3 21 *3

03 18 2 3 20 s3 23 s3

04 22 s4 20 s4 18 s3

05- 18 s3 17 s3 18 m3
06 13 3 16 s3 23 s4

1 07- 11 s4 8 s4 18 s3e

08 16 3 4 22 s4 21 s3
'

09 23 s4 20 a4 20 s. 3

10 18 2 3 22 s4 27 *3

11 17 s4 20 s4 15 s2
'

12 20 a3 18 ' s3 19 *3
,

13 9 a3 6 a3 10 a2

14 17 s3 19 s4 9 s2

15 8 a2 10 s3, 16 s3

16 10 s3 11 s3 17 s2,

3 17 14 s4 24 4 le s3
.

18 19 3 16 4 19 a3

! 19 20. *4 24 s4 14 s3

| 20 13 s3 13 a3 18 s3
' 21 16 -s3 16 t 3 14 s3

22 13 a3 12 a3 18 2 3
'

23 14 2 3 18 s4 19 s4'

24 10 2 3 11 a3 20 a3

25 14 a3 17 *3 19 s3

26 15 a2 16 s2 16 3 3
27 22 s4 22 s4 21 s3
28 16 s3 18 s3 30 a4

'

29 12 2 3 10 s3 15 s3
30 18 3 15 s3 15 s3
31 14 s3 15 a4 17 s3'

32 19 s3 18 *3 15 s31

33 19 s3 23 *3 19 s32

34' 18 s3 29 s4 18 s3-

35 24 s3 22 s3 26 s4
36 18 s3 23 s4 14 s3,

37 11 s3 20 s3 19 s3

38 16 s4 26 s4 20 s3

39 15 *3 i< s3 19 s3
j
- 40 11 s3 .5 a3 12 e2

41 22 e3 19 s3 17 a3

42 21 s3 21 s3 17 - *3

43 19 s3 19 s3 17 a3

44 14 s3 17 s3 17 s3

45 20 s3 32 s4 (1)
46 18 3 21 s3 (1)
47 31 a4 30 s4 (1)
48 17 s3 20 *3 (1)
49 31 s4 32 s5 23 s3

50 18 s3 18 s3 22 s4

51 23 4 16 *4 18 3

52 21 s3 21 *4- 21 s3
20 s3

53

MEAN 17 a 10 19 a 11 18 s8

SEE PROGRAM EXCEPTIONS SECTION FOR EXPLAIOLTION(1)
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TABLE C-IV.1 CONCENTRATIONS OF GANNA ENITTERS IN SILT SANPLES COLLECTED1993IN THE VICINITY OF PEACH BOTTON ATONIC POWER STATION,

.
RESULTS IN UNITS OF PCI/GRAN DRY t 2 BIGNA

'

! COLLEC'" ION .BE-7 K-40 CO-60 t'f-?34 C8-137 RA-226 TH-228
l

............. .....--...... ......---..... ............. ............ ---..---.. -- -..... --....STC PERIOD

4J 06/24/93 0.1 2 0.1 12 2 1 0.03 2 0.01 0.02 t 0.01 0.11 2 0.02 0.9 2 0.3 0.50 2 0.05............-....

10/18/93 0.1' s 0.3 19 2 2 0.00 2 0.03 0.07 a 0.03 0.28 -2 0.05 2.6 2 0.7 1.4 * 0.1

NEAN 0.1 2 0.0 16 2 10 0.02 't 0.04 0.05 2 0.07 0.20 2 0.24 1.8. 2 2.4 0.95 2 1.27

4T 06/24/93 1.2 2 0.3 14 2 1 -0.01 z 0.03 0.05 2 0.03 0.17- 2 0.04 2.0 2 0.8 1.4 2 0.1

10/18/93 0.1 2 0.2 15 a2 0.08 2 0.02 0.06 2 0.02 0.41 e 0.04 1.5 t 0.5 0.83 - 2 0.08

NEAN 0.6 2 1.6 15 2 1 0.04 2 0.13 0.06 2 0.01 0.29 2 0.34 1.8 2 0.7 1.12 2 0.81 .

6F. 06/24/93 0.4 s 0.2 11 2 1 0.00 s 0.02 0.06 2 0.03 0.07 s 0.03 2.1 e 0.7 1.3 2 0.1

10/18/93 0.2 2 0.3 11 a1 0.02 2 0.02 0.03 2 0.03 0.07 2 0.03 2.2 2 0.6 1.1 2 0.1
4

NEAN 0.3 2 0.3 11 a0 0.01 2 3.03 0.05 s 0.04 0.07 2 0.00 2.2' 2 0.1 1.2 2 0.3
,

t
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CONCENTRATIONS OF GROSS BETA IN AIR PARTICULATE SAMPLES
.

1993
COLLECTED IN THE. VICINITY OF PEACH BOTTOM ATOMIC POWER STATION,TABLE C.V.1

RESULTS'IN UNITS OF E.3 PCI/CU. METER * 2 SIGMA

GROUP I . ON. SITE LOCATIONS
WEEK- 1B 1Z. 2

...... ............. ............. .............
01 17 *4 15 2 4 19 s4

02 15 2 3 16. 2 3 18 's 3 :
03 21 s3 20 s'3 24 s4

04 19 s4 20 *4 22 s4

05 17 . 3 18 2 3 18 .: 3.

06 14 s3 15 s3 17 s3

07 -8 s4 9 s4 7 s4

08 15 s4 17 2 4. 19 s4

09 23 4 21 4 25 s4

10 19 2 3 20 2 3 20 2 3

11 18 2 4 21 s4 23 *4

12 19 2 3 21 2 3 17 s. 3

13 9 s3 8 s3 8 *3

14 18 s3 23 a3 16 s3

15 7 *2 6 s.2 7 , 2 2
16 11 a3 10 s3 13 s.3

17 16 *4' 19 24 13 s4

18 '16 s3 16 s3 16' s3-

19 22 3 4 17 2 3 39 s4

20 10 s3 15 s4 14 s4-

21 18 s3 16 a3 17 s 3-

22 13 s3 10 2 3 10 2 3 i

23 16 3 3 14~ s3 10 * 10

24 9 s3 '12 s3 ;(1)

25 17 s3 16 s3 17 's 3

26 15 s2 15 .* 2 16 s2

27 23 s4 23 s'4 22 *4

28 20 2 3 18 .t 3 19- *3

29 12 2 3 12 a3 15 *3-

30 20 2 3 18 s3 18 2 3

31 15 s3 14 2 3 12 2 3
32 18 *3 18 s3 17 a3

33 24 *4 23 2 4 27 s4
' 34 27 *4 24 4 26 s4 ,|!

35 26 2 4 26 2 4 50 a 10
36 21 * 4 18 2 3 (1)
37 13 2 3 36 4 13- : 3

.

38 21 2 4 25 a5 21 s4
'

39 17 a3 19 s4 17 s3

40 16 2 3 14 s3 12 e3

f41 19 s3 13 s3 20 2 3

42 20 2 3 23 .a4 17 s3 ;

43 16 s3 18 s4 20 s3

44 18 s3 17 s3 20 2 3

45 28 s4 27 *4 23 2 4
46 23 s3 22 a3 21 s3

47 30 s4 25 4 28 s4

48 17 s3 15 s2 15 s3

49 36 s5 30 a4 28 4

50 20 s3 19 2 3 20 2 3

51 24 *4 18 s4 18 s4

52 25 s4 21 2 3 22 s4

MEAN 18 2 11 18 2 11 19 2 15

SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION(1)
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ULATE SAMPLES

NONTRLY AND YEARLY MEAN VALUES OF GROSS BETA CONCENTRATIONS (E-3 PCI/CU. NETER) IN AIR PARTIC1993
COLLECTED IN THE VICINITY OF PEACH BOTTON ATONIC PONER STATION,TABLE C-V.2

OROUP III - CONTROL LOCATIONS
GROUP II - INTERNEDIATE DISTANCE LOCATIONS .................................

GROUP I - OW-SITE LOCATIONS........ .................................. ..............................._......... . _.........COLLECTION

PERIOD MIN. MAR. NEAN 2 2 SD PERIOD MIN. MAR. NEAN 2 2 SD PERIOD MIN. MAR. NEAN e 2 SD
COLLECTION ......... ..... ..... .............

................. ..... ..... ............. ................. _... ..... ............. ........12/29/92-02/01/93 . 14 23 19 a5

01/03/93-01/29/93 15 24 19 6 01/02/93-01/30/93 11 23 18 2 6

01/29/93-02/26/93 7 19 15 s0 01/29/93-02/27/93 5 26 15 2 10 01/29/93-03/01/93 8 23 17 s9

02/26/93-04/02/93 8 25 18 2 11 '02/26/93-04/03/93 2 24 16 2 12 02/26/93-04/03/93 6 27 17 a 11

04/02/93-04/30/93 6 23 13 * 11 04/02/93-05/01/93 4 24 13 2 11 03/29/93-05/03/93 8 24 15 e 10

04/30/93-05/28/93 10 39 18 2 14 04/30/93 05/28/93 9 35 17 e 10 04/30/93-06/01/93- 13 24 17 e7

05/28/93-07/04/93 9 17 14 e6 05/28/93-07/05/93 8 19 14 s6 05/28/93-07/05/93 10 20 15 *6
10 30 18 2 10

07/04/93-07/30/93 12 23 18 s8 07/04/93-07/31/93 12 25 17 e7 06/28/93-08/02/93 '14 29 20 2 9

07/30/93-09/03/93 12 50 23 2 18 07/30/93-09/04/93 12 30 20 2 10' 07/30/93-09/04/93

09/03/93-09/30/93 5 36 19 15 09/03/93-10/01/93 12 27 19 2 7 08/30/93-10/01/93 11 23 18 27

09/30/93-10/29/93 12 23 17 s7 09/30/93-10/29/93 12 22 18 e4 09/27/93 11/01/93 11 22 17 27

10/29/93-11/26/93 17 30 24 e8 10/29/93-11/26/93 14 30 23 s 11 10/29/93-11/26/93 14 32 23' t 14

11/26/93 12/31/93 15 36 22 a 12 11/26/93-12/31/93 15 35 21 e 12 11/26/93-01/03/94 16 32 21 29

01/02/93-12/31/93 5 50 18 m 13 01/02/93-12/31/93 2 35 18 e 11 12/29/92-01/03/94 6 22 18 e9

_

C - 13

.
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CONCENTRATIONS OF GAaSEA EMITTER 8 IN AIR PARTICUIATE SAMPLES1993TABLE C.V.3 COLLBCTED IN TNE VICINITY OF PRACH DOTTOM ATONIC POWER STATION,

33sDLTS IN UNITS OF 5 3 PCI/CU. METER e 2 SIGMA

COLLECTION 35 7 K.40 CS.134 CS.137 RA.226 TH.229

STC PERIOD ............. ............. ............. ............. ............. .............
is 01/02 04/02/93 60 a7 10 a4 . 0.3 a 0.7 0.1 s 0.3 1 *6 0.3 e 0.5..... ...............

04/02 07/04/93 48 's9 4 s4 0.2 a 0.3 0.1 a 0.3 1 a5 1.0 s 0.5

07/04 09/30/93 70 s1 5 a4 0.1 a 0.3 0.1 a 0.3 5 a5 0.3 a 0.5.

09/30 12/31/93 63 a7 6 a4 0.0 s 0.3 0.2 a 0.3 5 s5 0.5 s 0.5

t' MEAM 70 a 25 6 a5 0.0. e 0.4 0.1 a 0.2 -3 a5 0.1 s 1.4 -
,

15 01/02 04/02/93 51 s'~ 6 42 e7 0.1 s 0.4 ' O.3 s 0.4 3 s5 0.4 a 0.4

,
04/02 07/04/93 63 e6 4 s6 0.0 a 0.3 0.1 a 0.3 2 s4- .O.3 s O.4

07/04 09/30/93 66 a7 11 a6 0.1 s 0.4 0.3 a 0.4 0 e5 0.7 s 0.4

09/30 12/31/93 52 a6 16 e7 0.0 s 0.3 0.0 s 0.3 2 a4= 0.3 s 0.4
|

MEAN 50 a 16 16 a 39 . 0.0 s 0.2 0.2 a 0.3 2 s3 0.4 s 0.4

'

2 01/02 01/02/93 . 50 a6 5 a4 0.3 s 0.3 0.2 * 0.3 1 *5 0.6 s 0.5

04/02 07/04/93 75 s7 3 a4 0.1 s 0.3 0.1 a 0.3 5 a4 0.2 a 0.4

07/04 09/30/*3 76 s8 2 a4 0.2 a 0.3 0.1 a 0.3 1 s4 0.1 s 0.3

09/30 12/31/93 63 a6 5 a4 0.1 a 0.3 0.1 s 0.2 2 a3 0.1 * 0.3

MEAN 66 s 25 4 a3 0,0 s 0.4 0.1 s 0.2 2 a5 0.1 s 0.7

3A 01/02 04/02/93 28 s5 8 e4 0.0 s 0.7 0.0 a 0.6 0 a3 0.2 a 0.3

04/02 07/04/93 83 e8 1 a4 0.0 s 0.2 0.2 a 0.2 0 s4 0.2 s 0.3

07/04 09/30/93 72 a7 0 s4 0.0 e 0.2 ' O.0 a 0.2 2 s4 . 0.2 a 0.4

09/30 12/31/93 59 s6 5 a3 0.0 s 0.2 0.1 s 0.2 1 a4 0.1 a 0.3

I WaAN - 61 a 47 3 e7 0.0 a 0.0 0.1 a 0.2 1 e2 0.1 s 0.4

12D 22/29 03/29/93 49 a5 5 s4 0.1 a 0.2 0.0 s 0.2 2.9 e 0.4 0.2 a 0.4

03/29 06/28/93 87 e9 10 s4 0.2 a 0.3 0.0 a 0.3 11 s6 0.4 s 0.5

06/28 09/27/93 74 s9 5 s5 0.1 s 0.3 0.2 a 0.3 1 s6 0.1 a 0.5

09/27 01/03/94 53 a6 0 a5 0.0 a 0.3 0.1 * 0.3 2 a4 0.4 s 0.4

MEAN 66 a 36 5 a8 0.1 a 0.2 0.1 s 0.2 4.2 a 3.2 0.0 s 0.7

P

I
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CONCENTRATIONS OF I.131 GAIOUL SPEC IN AIR IODINE SAMPLESTABLE C.VI.1 COLLECTED IN THE VICINITY OF PEACE BOTTOM ATOMIC POWER STATION, 1993
f .

! RESULTS IN UNITS OF E.3 PCI/CU. METER s 2 SIGNA
1

GROUP I GROUP II GROUP III
: .......... ...........
l .....................................

3A 12D
WEEK 1B 1Z 2

,

| ...... ............. ............. ............. ............. .............
01 10. * 20 10 s 20 10 s 20 10 * 20 10 s 20j

02 0 2 20 0 s 20 0 s 20 0 a 20 10 .* 10

03 10 a 30 10 s 30 10 a 30 10 s 30 10. s 10
04- 0 a 40 0 s 40 0 40 0 s 40 0 s 20 ,

05 10 s 20 10 a 20 10 a 20 10 * 20 0 s 20 i

06 0 e 20 0 s 10 0 s 10 0 s 10 -10 s 10

07: 10 s 20 10 s 20 10 s 20 10 s 20 2 s6

08 0 a 20 0 s 10 0 s 20 0 a 20 10 a 10

09 10 * 20 10 a 20 -10 a 20. 10 s 20 0 a 20

10 -10 a 30 -10 z 30 -10 s 30 -10 s 30 0 .a 10-

11 10 s 10 10 s 10 10 a 10 10 a 10 3 *9

12 0 * 20 0 a 20 0 a 20 0 s 20 .10 e 20

13 0 a 20 0 s 20 0' s 20 0 s 30 0 s 10-

14 20 s 30. -20 s 30 0 s 20 -20 a 30 0 s 10

15 0 s 20 0 s 20- 0 * 20 0 s 20 0 s 10

16 10 s 20 10 s 20 10 a 20 - 4 *7 -2- 9

17 10 a 20 10 s 20 10 s 20 10 * 20 10 e 20

18 0 a 10 0 s 10 0 s 10 0 a 10 0 a 10

19 0 s 20 -0 -s 20 0 s 20. 0- s 20 0 a9

20 10 s 20 10 ~ s 20 10 s 20 10 2 20 10- s 10
21 0 s 20 0 s 20 0 a 20 0 a 10 0 a 20

22 0 s 20 0 s 20 0 e 20 -2 s8 0 a 10

23 10 a 20 10 s 20 6 a7- .10 e 10 0 s 10

24 0 s 20 0 a 20 (1) O s 20 10 s 10

| 25 0 a 20 0 a 20 0 a 20 0 * 20 0 -s 10

| 26 3 s7 3 s7 3 s7 2 a5 -1- *7

! 27 10 s 30 10 's 30 10 s.20 0 a 20 3 s7

l 28 10 s 20 -10 a 20- 10 e 20 5 s7 10 a 30

29 0 s 20 0 s 20 0 a 20 0 a 10 -10 a 10

30 0 s 20 0 s 20 0. s 20 0- s 10 0 s 20

31 0 s 20 0 2 20 0 s 20 0 a 20 0 a 10

I 32 0 s 20- 0- s 20 0 s 20 0 a 20 0 a8

33 10 a 20 10 e 20 10 s 20 10 a 10 -1 s8

!. 34 10 * 20 10 s 20 10 e 20 10 a 20 5 s 10

35 20 e 20 20 s 20 10 10 20 s 20 3 e7
'

36 20 s 20 20 a 20 (1) 20 s 20 7 s8
1

38 10 a 20 10 s 20 10 s 20- 10 s 20 2 s8|
|

| 39 0 s 20 0 a 20 0 s-20 0 s 20 -2 s8
J

40 0 s 10 0 s 10 0 s 10 0 a 10 . -2 e8-

41 0 s 20 0 s 20 0 s 20 0 s 20 90 - s 80

42 0 * 20 0 s 20 0 s 20 0 s 20 0 10 i

43 0 s 20 0 a 20 0 s 20 0 a 20 0 s9 .;

44 0 e 20 0 a 20 0 s 20 0 e 20 10 s 20 :

45 0 e 20 0 s 20 0 s 20 0 a 20 (1)
i

46 0 s 20 0 s 20 0 s 20 0 a 20 (1)
I

47 10 s 10 10 e 10 10 a 10 10 a 10 (1)
i 48 10 s 10 10 a 10 10 a 10 10- a 10 (1)-|

49 10 e 20 10 a 20 10 a 20 10 s 20- 0 s 10

50 0 a9 0 a9 0 a 10 0 a9 2 s6

51 0 a 20 0 s 20 0 * 20 0 * 20 2 7

| 52 10 s 20 10 * 20 10 a 20 10 a 20 1 a6
10 a 10

53

MEAN 2 s 15 2 a 15 2 a 12 2 s 14 -1 s 28

!

l

!

(1) SEE PROGRAM EXCEPTIONS SECTION FOR IIPLAMATION
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1-131 13 MI1X SAMPIAS COLLECTEDCONCENTRATIOWS OF' TABLE C-Y12.1 1993
IN TSS TICINITT OF PEACE 30TTeet A70NIC POWER STATION.

RB50LTS IN UNIT 9 OF PCI/ LITER e 3 SI m h DISTANT FANi$
INTEREEDIATS DISTANCR FARMS

-
_

-_
-

WBARST PRRES ___
- . . . _ }

CotJACT10W G J O D L W P A B C E
._ - -

.... ...--

-. ..___ - - ............. ............. ...........
IukTR

-.
~ ...

.. . .............

02/98/93 -0.93 'e e.09 -0.1 e 0.1 -0.1 e 9.3 '0.0 e 0.2 -9.04 e 0.00 -0.93 e 8.00 8.0 's 0.3 -0.1
' e 0.95-.-~ __ . 0.1 e 8.1 -0.04
e 0.1 --0.1 a 0.1 -0.03 a 0.09 -0.1 e 0.1

01/10/93 0.00 e 9.05 -0.87 e 8.07 -0.8 6 e 9.07
'O.01 a 0.07 O.01 a 0.07
-e.29 e 6.00 -0.01 e 9.95

03/98/93 0.91 a 0.09 -0.04 e 9.97 -0.93 s 8.05
84/05/93' O.94 e 5.00 -0.07 e 6.06 0.0 m e .1 - -0.05 e 0.04 -0.61 e s.04

e.00 a 0.05 -0.02 e 0.97
04/19/93 : -0.92. a 0.04 -0.00 e 9.06 -9.03 e 0.04

95/17/93 9.97 s 9.18 S.05 e 8.05 -0.03 e 0.05 -0.03 a 0.06 0.03 a 0.04 -0.01' e 0.95 9.99 e 0.06 -0.02 e e.96 9.95 s 0.06 -0.01 a 9.06 8.07 e 0.65-
05/03/93 0.00 e 9.45 0.02 a 0.06 -0.01 e s.04

-0.06 e 6.100.01 - a 8.05
05/31/93 -0.02 * 0.04 8.01 e 0.94 0.01 s 0.04 -8.03 s t.06 -0.04 e 0.97

- 04/14/93 0.04 t 0.05 0.04 e 9.07 -0.91 e 9.05 -0.07 e 0.05 0.04 a 0.07
0.04 .a e.03

06/25/93 9.00 s 0.06 0.87 e 9.99 0.00 m S.06 -0.12' s 0.09
87/12/93 9.9 a 0.1 -0.1 m 9.1 -0.1 . e 0.1 9.94 a 0.06 8.00 e e.06

0.04 e 9.07 -

- 0.02' e 8.07
97/26/93 0.9 e 0.3 -0.01 e 0.97 -0.03 e 9.07 -0.03 a 0.05 -0.01 e 8.05

98/99/93 -0.91' a 0.95 0.04 a 9.95 9.00 a 0.0e . e 6.05 .0.00 e e.04 -0.04 ' a 0.050.02 a 9.06 0.61 O.01 a 0.04 0.04 a 0.06-0.03' e 9.04
96/24/93 0.93 e 9.04 ' O.00 s 8.05 ~ 0.05 .a 8.05 -0.04 e e.e490/23/93

09/94/93 0.09 e 0.05 -0.03 a 9.95 -0.91 - e 0.94 0.03 a 0.96 : -6.04 s 0.95

0.00 a 9.65 0.04 e 8.06 9.91 a 0.05 :-0.03 a 0.97 - 0.03 e 0.07
09/30/93 ' 0.02 a 0.05 -0.1 a 8.1 0.91 e 0.06 0.00 .e 0.05 -0.01 e 0.85

11/01/93 -0.04 e e.e5 -0.03 e 9.93 0.99 e 9.05 -0.01 a 0.95 ' O.00 - e 0.06 0.00 e 0.04 -0.10 e 0.07 0.93 a 0.05 -0.03 a 0.95 0.02 a 0.05 0.03 e 6.07 |
19/04/93
19/10/91 0.04 e 0.05 0.03 e 9.05 0.03 e 8506

.s.es e 0.05 -0.04 e 4.95

. 11/15/93 0.03 a 0.06 -0.87 e 8.06 -0.03 e e.07

mmAs 0.01 a 0.04 -0.03 a 0.11 -0.43 e 4.07 -0.01 a 0.04 0.00 e 8.06 -0.t2 e 0.13 -0.04 e 9.00 -0.01 a 0.07 'O.00 s 0.10 -0.01 a 0.05 0.00 s 0.12

,

.C - - 16 ' h

i
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CONCENTRATIONS OF GAMMA EMITTERS IN MILK SAMPLESTABLE C-VII.2 COLLECTED IN THE VICINITY OF PEACE BOTTOM ATOMIC POWER STATION,-1993

RESULTS IN UNITS OF PCI/ LITER a 2 SIGMA

COLLECTION K-40 CS-134 CS-137 BA-140 :LA-140

STC PERIOD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A 02/08-02/08/93 1300 a 100 -2 s2 0 - a2 -5 *9 -1 -: 3..... ...............

05/17-05/17/93 1400 a 100 -3 e2 3 s2 -4 *9 -2 s3

08/24 08/24/93 1400 2 100 -3 s2 2- *2 0 s8 1 s3

11/01-11/01/93 1400 a 100 0 s2 4 s:2 -9- -m8 -2 a3

MEAN 1400 s 100 -2 a3 2 *4- -4 *7 -1 a3

0 02/08-02/08/93 1500 s 200 -1 s2 3 s2 2' s8 0 a3

05/17-05/17/93 1400 s 100 0 s2 0 s2 6 s8 -1 a3

PS/24-08/24/93 .1400 e 100 -1 s2 1 a2 -5 a7 2 a3

11/01-11/01/93 1400 s 100 1 e2 1 .s2 2 s8 2 a4

MEAN 1400 s 100 0 s2 1 2 2 1 *9 1- 3

J 02/08-02/08/93 1400 a 100 1 s2 1 s2 -1 s9 1 *4

05/17-05/17/93 1500 s 100 i s3 3 s2 -4 s8 -3 a3

08/23-08/23/93 1100 - a 100 -3 2 3 -1 s3 0 e 10 1 : 4

11/01-11/01/93 1300 s 100 0 s3 2 s3 0 s 10 0 a4

MEAN 1300 a 300 0 4 1 s3 0 s6 0 a4-

N 02/08-02/08/93 1400 s 100 -1 s2 1 s2 6 s8 -2 s4 ,

05/17-05/17/93 1500 s 100 0 s3 -1 2 3 0 s 10 2 s4

08/23-08/23/93 1400 -e 100 1 s2 2 s2 3 s7 -1 s3

11/01-11/01/93 1400 s 100 -1 a2 1 a2 -1 s7 2 a3

MEAN 1400 s 100 0 s2 1 s2 1 8 0 s4 ,

O 02/08-02/08/93 1300 e 100 2 s3 1 s3 10 a 10 5 s4~-

05/17-05/17/93 1400 a 100 2 *2 2 a2 -3 -: 7 -2 s2 ,

08/24-08/24/93 1500 s 100 0 a2 1 s2 5 *8 0 a 3'

11/01-11/01/93 1300 s 100 -1 s2 1 e2 -4 e8 -1' s4

MEAN 1400 a 200 1 a3 1 s1 1 s 12 0 2 6
h

(

i
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1993
310rFELY TED RESULTS FOR PEACE DOTTCst ATCetIC DOWER STATION.TasLS C-TIE 2.1 e 2 S.D.
RESULTS 23 UUIITS OF SE*LLE-RO M /STD. 310.

STATION MEAN e JAN FEB HRR - APR IIAT 245E JUL AOS ' sty OCT NOT DEC

-- _
-- - _-_

-- - _

-. .......... _

.......
-_6.1 e 2.4 S.3 e 0.4 S.e e 0.3 S.e a 0.4 5.9 e e.3 S.S e e.2 4.9 e 0.3 - 6.9 e e.7 S.S e e.6 6.0 e 0.5 S.7 e e.6 - 1.2 e 1.3 9.2 a 0.2

Coms 2 S.D. (1)
- __ --_

in S.e a 2.2 S.S e e.2 S.4 e 0.3 4.9 e 0.3 S.8 e e.S S.3 e 0.4 4.5 e 0.4 S.9 e e.7 S.3 e e.2 S.9 e 0.7 L S.S e 0.3 6.9 e e.e 0.0 e 1.3
in

1C 5.7 e 2.3 6.3 e 4.1 6.3 e e.6 S.4 e 0.7 6.6 e 0.5 6.2 e e.2 S.S e 0.6 7.S e 0.7 6.5 e e.8 - 7.3 e e.5 6.e a 0.7 - 6.6 e e.6 9.8 e 2.0

1D 6.4 e 2.2 S.9 e e.S 7.5 e 1.2 S.2 e e.S 6.2 e S.S S.s e e.2 S.S e 8.0 7.1 e 0.7 6.3 e e.S 6.3 a 0.5 S.e a 9.e 6.3 e e.e 9.2 e 1.6

13 6.4 a 3.0 S.9 e e.5 S.9 e 0.6 S.6 e 0.S 6.3 e e 9 S.7 e 0.3 S.2 e e.S 6.8 e 0.7 6.0 e 0.4 6.4 e 0.4 6.1 e 0.7 6.0 e t.S.,ii.e a 2.0

1F 7.5 e 2.7 6.9 e 0.6 7.0 e e.8 6.7 e 0.3 7.1 e 0.7 6.e e e.6 6.6 e 0.6 8.3 e e.e 7.0 e e.5 ' 7.0 e 0.3 7.6 e 0.6 7.3 e e.4 - 11.5 e 2.3 - 4t
'

le S.e e 2.3 4.5 e 0.2 4.7 e 0.3 4.3 e 0.3 S.0 e 0.6 4.4 e 0.2 3.9 e 0.4 5.7 e e.e 4.0 e 0.3 4.6 e e.3 4.9 e e.2 4.0 e e.2 e.4 e 1.s

is 6.9 e 2.9 6.9 e e.4 6.1 e 0.3 S.S e 0.2 6.4 e e.4 6.S e 0.7 - S.9 e 1.2 7.4 e 0.5 7.S e e.3 6.7 e e.6 7.4 e e.e 6.6 e 1.0 10.9 e 2.5

1E S.7 e 3.1 4.9 e 0.5 S.4 e 0.3 4.5 e e.3 S.3 e S.S 4.0 e 0.3 S.2 a 0.4 6.0 e 0.7 6.1 e 0.4 S.9 e 0.6 6.0 e 0.6" - S.2 e 0.6 -8.3 e 1.e

1J 7 2 e 2.3 6.8 m e.4 6.4 e 0.4 S.2 e 2.1 7.3 e S s 6.8 e e.3 6.4 e 8.e 9.2 e e.6 7.3 e e.3 7.4 e e.7 7.2 a 0.6 7.3 e e.9 19.1 e 2.0

iL S.e a 2.0 4.6 e e.4 S.1 e 0.2 4.2 e e.2 S.1 a 0.1 4.6 e e.2 4.2 e 0.2 ' S.2 e 0.3 4.s e e.3 4.1 e e.7 4.5 e e.2 4.6 e 0.2 8.0 a 2.1

in 4.3 e 2.4 3.7 e 9.1 4.2 e e.2 3.3 e 0.4 4.2 e 0.2 S 7 e e.S 3.0 e 0.3 4.7 e 0.4 '3.6 e 0.1 4.3 e e.2 4.1 e e.2 3.6 e 0.2 7.5 e 0.7

2 6.1 e 2.5 S.7 e e.S S.9 e e.S S.3 e e.4 6.1 e 0.8 3.4 e 0.2 S.3 e 0.7 7.2 e 0.4 6.1 = e.6 ' 6.7 e e.e 6.2 e 0.6 6.0 e e.4- e.s e e.9

31 4.0 e 2.4 4.4 e s.3 4.5 e 0.4 4.4 e s.9 4.e e e.4 4.0 e 0.4 3.8 e e.4 S.2 e e.6 .4.3 e 0.4 4.9 e e.3 : 4.6 e e.3 4.6 e e.3 s.4 e 2.5

4R 4.7 e 2.3 4.1 e e.2 4.6 e e.3 4.0 e e.4 5.s e e.9 3.7 e 0.1 3.6 e 0.7 S.2 e e.S 3.9 e e.2 .4.s e 0.2 4.5 e e.2 4.2 e e.2 7.4 e 4.9

5 6.2 e 2.1 S.6 e 0.3 S.6 e e.2 S.2 e 4.3 6.e e e 4 S.S e e.3 S.4 e 0.7 7.4 e 0.7 6.0 e 0.6 .6.4 e e.4 - 6.3 e e.S - S.7 e e.7 9.e e 1.6

65 S.6 e 1.0 S.1 e 8.2 S.S e 0.3 4.0 a 0.1 S.4 e 0.3 4.7 e 0.2 4.3 e e.4 6.1 e 1.1 6.3 e 1.2 S.7 e 0.4 6.5 e e.3 S.O e 0.4 '7.6 e 0.e

181R 7.3 e 1.7 6.e e 0.7 6.9 e e.6 6.5 e 0.7 7.2 e S.S .6.4 e e.5 -6.4 e 0.7 e.7 e 1.2 7.4 e 0.4 7.7 e 1 4 7.3 e 0.4 7.4 e 0.4 9.1 e 1.3

0

to 6.4 e 1.0 6.0 e 0.3 6.2 e 0.4 S.9 e 0.9 6.1 e e.4 S.O e 4.5 'S.2 e 0.6 7.4 e e.6 S.e e 0.5 7.1 e e.1 6.7 e 0.4 6.1 e e.6 4.6 e 1.7

12D '4.s e 1.0 3.9 e 0.4 4.5 e 0.2 4.6 e 0.1 4.6 e 0.4 S.2 e 0.6 S.2 e 1.0 S.1 e 8.3 3.9 e e.3 6.9 e 0.1 S.e a s.4 . S.4 e e.9 (2)

19 6.6 a 2.1 6.2 e e.S 6.1 e 8.6 S.7 e e.3 6.5 e 0.6 6.1 e 4.4 S.S e 8.6 7.4 e e.6 6.3 e e.4 4.7 e e.6 6.6 e e.4 6.2 e e.2 9.4 e 2.0

16 6.5 e 2.1 4.1 e e.6 6.5 e S.S S.2 e e.7 6.3 e 0.6 - S.9 e e.4 S.7 e e.$ 7.6 e 1.2' 6.3 e 0.3 6.5 e 0.5 < 6.6 e e.5 - 6.2 e 0.5 9.4 e 1.5 ,

i

17 7.2 e 2.0 6.7 e e.3 6.6 e 0.9 6.4 e e.e 7.3 e 0.7 6.s e e.1 6.2 e e.1 0.3 e 0.7 6.6 e e.S 7.S e 1. 8 ' 7.6 e 0.7' '6.9 e 0.7 9.7 e e.9

1s 6.9 e 2.4 6.3 e e.4 8.7 e 0.5 S.S e 0.7 6.6 e e.6 S.9 e 0.5 S.9 e 4.4 7.9 e 1.2 6.0 e 1.3 7.2 e e.S 6.6 e 1.0 6.4 e 0.5 9.5 e e.9

1. 3ERAW AND 1980 TIMES TER STAMiamD DETZATION OF TER 30WTELY StBSULTS.
2. SEE FRoegtAR EltCEPTICWS SWCTION FOR EEFLhighTIcW.
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MOWTEL7 TLD RESULTS FOR FRACE BOT 70u ATONIC F0WER STATION, 1993TABIA C.713I.1
RBsULTS IR UNITS OF MILLI-ROENTGEN /ffD. 50. e 2 S.D.

STATION MRAW e JAB . FEB MAR APR MAY JUN JUL AUG SEP CCT NDY DEC

coDR 2 n.D. (1) ..

19 7.1 e 3.3 6.9 a 4.3 7.3 a 0.3 6.1 a 9.6 6.5 e 8.9 6.1 a 8.3 7.0 a 0.8 7.3 a 8.7 6.3 e 0.2 7.3 a 3.6 7,0 e 0.5 7.0 a B.4 10.5 a 9.9 '

39 6.1 e 2.3 5.4 e 9.5 6.0 e 1.9 5.13 0.6 5.7 e 0.7 4.9 s 0.2 5.9 a 9.3 7.7 a 3.5 5.4 e 8.3 6.3 e 0.3 5.s e 0.2 5.1 e 0.3 0.8 e 1.4

218 6.4 a 1.9 6.3 e 9.1 6.4 e 8.3 S.7 e 9.0 6.4 s 0.6 5.7 m e.4 5.5 a 9.7 7.3 e 0.5 5.9 e 0.1 6.3 a 0.2 6.5 e 0.5 6.1 e e .7 9.0 a 1.4

22 7.2 e 3.6 6.6 e 9.5 6.5 s 0.6 6.4 s e.4 e.1 e 8.7 (2) 5.9 a 0.5 - 9.4 e 2.0 6.3 a 0.3 6.8 e 1.3 6.7 3 0.4 7.1 0.4 9.9 a 1.3

23 6.9 e i.e 4.4 a 9.3 6.4 e e.4 6.3 e e.7 6.7 a 0.4 6.1 e e.4 5.s a 0.5 e.7 a 1.5 6.3 e 0.4 7.8 e 1.0 .7.0 s 0.5 6.0 a 9.6 s.3 3 0.4

[

34 5.5 a 3.4 5.0 a 0.4 5.3 a 0.3 4.0 e e.2 5.1 e 9.5 4.7 e 0.2 4.3 e 0.3 6.9 e e.5 4.s e e.3 5.6 e 0.3 5.s e 1.0 5.4 e e.6 s.6 e 1.s

34 7.3 a 3.0 7.9 e's.2 6.8 s 0.5 6.3 a 0.5 7.2 a 0.8 6.8 e 0.4 6.6 a 8.7 8.4 e 1.0 6.9 e 0.9 7.4 e 4.0 7.6 a 1.1 7.6 e 0.4 10.0 e e.s

37 7.0 e 3.6 6.4 e 8.3 6.5 e 0.4 6.2 a 0.6 6.6 e 0.6 6.0 a 8.3 5.0 e 1.1 9.4 a 0.5 6.3 e 0.9- 7 4 a 0.6 7.0.e Sie 6.7 e 0.5 10.4 a 1.5

32 7.3 a 3.5 6.8 e 0.4 6.7 e 0.5 6.3 e 8.3 7.0 e 0.5 ~ 6.5 a 0.5 6.1 a 0.9 s .4 a 0.6 - 6.4 e 0.7 7.3 e 0.5 .7.2 e e.3 7.3 e 0.4 10.6 a 1.2

3 LA 5.5 a 3.5 5.0 m S.1 5.3 a 0.3 4.7 a 8.3 5.4 e 8.5 4.0 a 0.3 '4.5 e 0.6 6.9 m 0.5 4.8 e s.2 5.7 a 0.4 5.2 e 0.3 5.2 e 0.8 8.9 e 2.0

33A 5.3 e 3.3 4.8 e 9.2 6.8 e 8.5 ' 4.6 e 0.0 4.9 e 0.3 4.5 e 0.2 . 3.9 s O.4 6.3 a 0.9 4.5 e 0.4 5.4 a 0.3 5.4 a 0.3 5.1 e 0.1 e.0 e 1.5

30 7.0 e 3.1 6.5 a 0.5 6.4 a 0.4 6.0 m s.4 6.7 e 0.7 - 4.4 e 0.5 6.3 a 0.4 7.9 e 0.5 7.9 a 0.4 - 7.2 a 0.1 6.7 e 0.5 - 7.1 e 0.6 19.0 e 2.7

40 7.6 a 3.9 6.0 a 4.1 7.3 m 9.7 6.9 s 0.5 7.3 a 0.3 7.9 m D.4 7.0 a 0.3 S.6 a 0.7 - 7.6 e 0.2 . 6.1 a 0.3 7.5 a 0,7 7.8 e 1.2 11.6 e 1.0

13 5.7 a 1.9 5.3 e 9.3 5.9 e 0.3 5.3 e e.6 5.9 e 1.8 4.0 a 0.3 4.6 e 0.4 6.3 a 0.2 5.3 e 0.4 5.5 s tot 5.5 e 0.3 5.9 e 1.4 e.3 e 1.2

43 7.3 e 1.9 7.9 e 8.6 6.8 e 4.4 6.5 e 9.4 7.3 a 0.9 6.7 a 0.7 6.4 e e.5 8.1 e 0.4 7.1 a 0.9 7,7 e 0.9 7.2 a 0.4 7.5 e 0.7 9.9 e 1.0

44 6.3 a 1.0 6.1 a 0.5 5.9 e 0.4 5.5 e 8.6 6.2 e e.3 5.6 a 0.4 5.4 a 0.9 7.4 a 0.6 5.0 a 0.3 6.4 a 0.4 6.1 e 0.4 6.3 e o.4 s.7 e 0.4

45 7.1 s 3.1 6.7 e 0.6 6.7 s 9.4 5.9 m 0.4 6.9 a 0.6 6.3 e 9.6 5.8 a 9.6 8.1 a 0.6 6.9 e 0.5 7.0 a 0.5 - 6.8 e 0.7 7.0 e 0.6 11.7 e 1.0 .

46 6.5 a 3.2 6.0 e 0.5 4.2 m 9.4 5.8 e 1.6 6.6 a 9.4 -5.6 e 0.3 5.4 a 0.7 7.4 e 0.7- 6.4 e 0.8 6.7 m 0.4 6.3 a 0.3 6.5 s 0.3 9.5 e 1.3

47 7.5 e 1.6 7.1 e 0.5 6.9 e 0.3 7.5 e 9.5 7.3 a 0.6 6.5 e 0.6 6.7 e 0.6 8.6 e 0.7 7.0 a 0.5 0.7 a 0.9 .7.5 a 0.3 7.4 e 0.4 9.0 m e.9

49 6.8 a 1.7 6.3 a e.6 6.5 e 0.5 6.2 a 9.7 6.9 e 0.6 - 5.9 a 0.7 6.3 a 8.8 8.3 a 0.5 ' 6.7 e 9.7 7.2 e 0.2 6.5 e 0.7 6.6 s 0.0 e.7 e 1.4

49 7.0 e 3.3 6.7 s 0.5 6.4 e 0.7 5.8 e 8.5 8.2 s 1.3 6.1 a 0.4 6.3 a 0.8 7.7 e 0.6 7.0 a 0.4 7.3 e 0.4 6.5 a 0.6 6.9 e 0.4 9.9 e 2.s

59 7.8 a 1.9 7.4 e 0.6 7.1 e 0.4 6.9 a 0.6 7.9 m 0.6 7.4 e 0.8 6.9 e 8.5 9.1 e 1.2 7.5 e 0.5 0.1 a 0.5 a.6 e 1.0 7.8 s 0.5 10.1 a 9.9

51- 7.3 a 2.0 6.e e 0.4 6.7 e 0.5 6.1 a 4.3 7.2 a 0.2 . 6.3 a 0.4 7.5 a 3.2 0.0 e 0.5 6.9 e 0.6 7.4 e 0.4 6.9 a 4.4 7.2 e 0.6 10.9 e 1.5

1. IRAN AND TWO TIMES TER STa n aM DETIATION OF TER ENFfELT RSf0LTS.
3. 333 FROGRAM RICSFTIONS BBCTION FOR REFEAWRTION.
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1

1993
QUARTERLY TLD RESULTS FOR PEACH BOTTON ATOKIC POWER STATION, ,

TABLE C.VIII.2 * 2 8.D.
RESULTS IN UNITS OF MILLI-ROENTGEN /5TD. NO.

ETATION MEAN a JAiJ-MAR APR-JUN JUL-SEP OCT-DEC

CODE 2 s.D. (1) .................... ....................

LA 6.5 a 5.2 5.1 m 0.3 5.0 s 0.4 57s0.4 10.4 a 3.1.................

is 7.3 a s.6 4.5 s 0.9 5.3 a 0.3 5.6 s 0.6 13.7 a 6.3

ic 7.8 s 4.8 6.5 s 0.2 6.7 s 0.3 6.6 s 0.5 11.4 a 2.9

1D 7.8 * 6.4 5.4 e 0.5 6.3 s 0.7 7.1 s 0.8 12.5 a 2.8

it 5.9 s 1.2 5.2 a 0.5 6.3 s 0.4 6.1 a 0.6 (2)

17 8.8 a 7.5 6.2 e 0.2 7 2 a 0.5- 7.5 a 0.6 14.4 a 0.5

10 5.3 * 3.0 4.2 a 0.2 5.0 s 0.2 4.6 a 0.1 7.5 a 0.5

1B 7.0 s 4.0 5.3 * 0.2 6.4 a 0.4 6.5 a 0.4 9.9 s 0.3

11 6.1 a 4.6 4.4 a 0.2 5.3 s 0.1 5.2 a 0.4 9.5 s 7.9

13 8.5 s 6.1 6.2 a 0.5 7.5 s 0.2 7.2 a 0.4 13.0 s 2.4

1L 5.9 e 5.1 4.0 a 0.2 5.2 a 0.2 4.8 a 0.3 9.7 * 6.8

LN 4.0 a 2.2 3.4 a 0.1 3.2 a 0.1 3.7 a 0.3 5.6 a 2.4

2 7.0 a 4.4 5.2 s 0.4 6.6 a 0.4 6.1 a 0.4 10.2 a 0.3

3A 5.4 a 4.1 3.8 a 0.2 5.0 s 0.2 4.5 a 0.'2 8.4 a 1.9

4K 4.0 s 0.6 3.8 * 0.2 3.7 a 0.1 4.3 a 0.5 4.2 a 0.7

5 7.1 a 5.5 5.0 a 0.2 6.3 s 0.6 6.1 a 0.2 11.2 a 1.1

63 5.0 s 0.9 4.4 a 0.4 5.3 a 0.3 5.3 a 0.3 5.1 a 1.1

1MN 6.8 a 1.0 6.2 a 0.3 7.3 a 0.5 7.0 a 0.5 6.6 * 1.5

14 6.1 s 1.7 5.4 a 0.2 5.3 a 0.3 6.5 a 0.4 7.1 s 0.3

12D 3.8 a 0.5 3.6 a 0.2 3.8 a 0.3 4.1 a 0.1 (2)

15 7.0 a 4.3 5.5 a 0.2 6.5 a 0.1 6.0 a 0.6 10.2 a 1.9

16 7.5 a 5.9 5.2 a 0.3 6.6 a 0.4 6.3 a 0.6 11 8 a 4.5

17 7.3 a 3.3 6.1 a 0.3 6.3 a 0.4 7.1 s 0.9 9.7 a 2.5

18 7.0 a 3.5 6.0 s 0.6 5.9 a 0.5 6.6 a 0.4 9.6 * 4.7

1. MEAN AND TWO TIMES THE STANDARD DEVIATION OF THE QUARTERLY RESULTS.
2. BEE PROGRAM EXCEPTIONS SECTION FOR REPLAMATION.
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,

QUARTERLY TLD RESULTS FOR PEACE SOTTOM ATOMIC POWER STATION,TABLE C.VIII.2
RESULTS IN UNITS OF MILLI.ROENTQEN/STD. MO. a 2 8.D.

,

STATION MEAN a JAN-MAR APR.JUN JUL.SEP OCT.DEC.

CODE 2 3.D. (1)........ .......... .......... .......... .......... ..........
19 .6.7 a 1.5- 5.8 a 0.2 .7.2 a 0.5 -7.0 a 0.4 (2)

>

I 20 4.5 a 4.8' -4.8's 0.3' 5.5 a 0 2 S.6 a 0.4 10.0.a 1.0 ,

213 6.3 a 0.6 5.9 a 0.4. 6.4 a 0.3 -6.5 a 0.4 '6.6 a 1.1

22 6.9 a 1.9 5.9 a 0.3 (2) 7.1 a 0.4 , 7.8 a 2.0 ~

23 6.8 a 2.9 5.7 a 0.2 5.9 a 0.2 6.9 a 0.4 8.9 a 3.7

24 5.5 a 2.8 4.6 a 0.1 4.5 a 0.1 5.4 a 0.9 7.5 a 3.9

26 7.8 a 4.7 6.0 a 0.5 6.5 a'0.5 7.3 a 0.3' 11.2 a'4.2

27 7.3 a 3.7 5.8 a 0.4 5.8 a 0.2 7.7 a'2.1 9.7 a 2.0' (
.

32 7.5 a 4.5 6.0 a 0.3 6.1 a 0.3 -6.8'a 0.4. 10.9 a 1.7~

31A 6.1 a 4.2 4.6 a 0.4 5.4 a 0.2 5.1 a 0.1 9.2 e 2.5 ,

-

e

33A 5.0 a 1.9 4.5 a 0.2 4.3 a 0.1 5.0 a 0.2 -6.4 a 1.3

38 7.1 a 3.4 6.1 a 0.2 6.1 a 0.3 6.6 a 0.3 9.6 a 2.8
,

40 7.8 a 3.0 7.7 a 0.5 6. 6 a 0.6 -- 7 1 a 0.6 10.0 a 1.9'

42 5.8 a 1.0 5.2 a 0.2. 5.6 a 0.4 6.4 a'O.2 ''6.0 a'i.8

43 7.1 e 2.3 6.2 a 0.5 6.4 a 0.4 7.1 a 0.6 8.7 a 1.0

44 5.8 a 1.1 5.4 a 0.4 5.3 a 0.2 6.1 a 0.4 6.5 a 0.1

I 45 6.8 a 1.6 5.8 a 0.5 7.0 a 0.5 6.4 a 0.6 7.8 a 1.0I

46 '7.0 a 5.5 5.2 a 0.4 .5.5 a 0.2 6.3 a 0.5 11.1 a'1.5'
;

47 8.0 a 4.3 6.6 a 1'.3 7.0 a 0.5 7.4 a 0.5 11.2 a 2.8 ,

,

48 7.3 a 3.2 5.8 a 0.5 6.9 a 0.8 6.9 a 0.5 9.6 a 0.7

49 7.0 a 1.7 6.5 a 0.8 6.7 a 0.4 6.6 a 0.6 8.3 a 1.2 -
,

50 7.7 a 1.9 6.7 a 0.3 7.3 a 0.6 8.9 a.0.9 7. 9 a 1. 4 .

|. 51 6.9 a 2.7 5.7 a 0.3 5.9 a 0.5 7.6 a 1.6 8.5 a 1.2

,

1. MEAN AND TWO TIMES TME STANDARD DEVIATION OF TEE QUARTERLY RESULTS.
i

2. SEE PROGRAM EECEPTIONS SECTION FOR EEPLANATION.
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TABLE C-VIII.3' 1993 MEAN TLD RESULTS PROM PEACE 30TTOM ATOMIC POWER STATION
'

POR TER SITE BOUNDARY, MIDDLE, AND OUTER RINGS

s 2 STANDARD DEVIATIONS
RESULTS IN UNITS OF MILLI. ROENTGEN /STD. MO.
OF TEE STATION DATA- I

SAMPLE EXPOSURE SITE MIDDLE RING OUTER RING

TYPE PERIOD ....................................

MONTELY JAN 1993 5.8 a 2.0 6.1 a 1.8 5.7 a 2.0......... ............ .

P33 1993 6.0 a 2.0 6.2 a 1.4 6.5 a 2.7
|

MAR 1993 5.3 e 2.0 - 5.8 e 1.6 5.3 s 1.0 !

APR 1993 6.2 a 2.0 6.6 a 1.8- 5.9 s 1.6 l

MAY 1993 5.7 a 2.1 5.8 a 1.9 5.5 a 1.1

JUN 1993 5.3 a 2.3 5.6 a 2.0 - 5.6 e 1.7
JUL 1993 7.0 a 2.6 7.6 a 2.2 7.1 a 1.9

AUG 1993 6.2 e 2.5 6 . 2 a 1. 9 - 5.6 a 2.0 I

SEP 1993 6.3 s 2.3 6.8 e 2.0 6.3 a 1.7

OCT 1993 6.3 a 2.5 6.5 a 1.7 6.2 e 1.4
MOV 1993 6.2 a 2.5 6.4 a 2.0 5.9 a 1.3!

DEC 1993 9.6 a 2.7- 9.3 a 2.0 9.3 s 1.4

OUARTERLY JAN-MAR 1993 5.4 s 2.4 .5.5 s 1.6 3.1 a 1.7
APR-JUN 1993 6.1 a 2.4 5.9 a 1.7 5.7 s 2.4
JUL.SEP 1993 6.1 s 2.3 6. 5 s 2.1 '- 5.9 a 2.0
OCT-DEC 1993 10.4 a 5.6 8.4 a 3.9 ' 9.1 a 4.1

[
.

SUbetARY OF TER 1993 AMBIEIP.' DOSIMETRY PROGRAM PORTABLE C.VIII.4
PRACE DOTTON ATOMIC POWER STATION

RESULTS IN UNITS OF MTtTT-ROENTGEN /STD. MO.
1 PERIOD PRE.OP

100. OF SAMPLES' PERIOD PERIOD MEAN MEAN

TYPE 14 CATION AatALYBED MINIMust war mgM e 2 3.D. s 2 S.D. (1)SAMPLE
................... ....... ........................

MONTELY SITE '156 3.0 11.6 6.3 s 3.1 5.3 a 2.2........................

MIDDLE RING 299 3.6 11.7 6.6 a 2.7 ~ 6.0 a 2.0

OUTER RING 83 3.9 10.5 6.2 a 2.5 6.2 a 1.4

QUARTERLY SITE 51 3.2 14.4- 6.9 s 5.1 5.4 s 1.7

MIDDLE RING 99 3.7 11.2 6.6 s 3.4 5.3 a 1.3

OUTER RING 26 3.6 11.8 6.3 a 3.8 5.7 a 1.8

|

|

i

I \

| 1

TER PRE. OPERATIONAL MEAN WAS CALCULATED PROIf TLD READINGS 1/07/7331 AntD 32 WERE ADDED TO TEE PROGRAM 7/06/73 |
,

(1) STATIONS 1M,TO 8/05/73.| AlfD STATIONS 33A AMD 38 NERE NOT IN TER PRE.OPERATIOGIAL PROGRAM.ON 07/12/80.|
STATIONS 1MN AllD 40 TEROUGE 51 WERE ADDED TO TEE P N * W|

1

| '

SITE SOUNDARY RING STATIOtBS - 13, ic, 1D, 13, 1P, 10, 13, 1J, IL, 1M, )i

| lain, 2, AalD 40.

4K, 5, 63, 14, 15, 17, 22, 23, 26,- 3A,MIDDLE RING STATIOtis 27, 31, 31A, 32, 33A, 38, 42, 43, 44, 45,
46,47, 48, 49, 50, 51.

OUTER RING STATIONS
12D, 16, 18, 19, 20, 213, 24.

C.22
1
1
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SUNNARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN THE .TABLE C-IX.1 VICINITY OF PEACE BOTTON ATOMIC POWER STATION,.1993-
1

l' SURFACE WATER' (GROS $ BETA AND GANNA)
p .............

|' . COLLECTION- 13A '13B' 1LL INK

PERIOD ............. ............. ............. .............
JAN 93 02/06-02/06 01/22-01/22 . 12/30-02/04 12/30 02/04-..........

FEB 93 03/06-03/06 :02/19-02/19 02/04-03/04' 102/04-03/04
q

NAR 93 04/03-04/03 03/26-03/26 - 03/04-04/01: 03/04-04/01'
04/01-04/28 04/01-04/28

APR 93
05/01-05/01- ..05/22-05/22 04/28-06/03 04/28-06/03

NAY 93 06/05-06/05'
JUN 93 07/05-07/05 07/06-07/06' 06/03-07/01- .06/03-07/01
JUL 93 07/31-07/31' 08/05-00/05 . 07/01-07/29 07/01-07/29

i
AUG 93 09/04-09/04' 07/29-09/02 07/29-09/02|

| BEP 93' 10/01-10/01. 09/10-09/10 09/02-09/29 .09/02-09/29
OCT 93' 11/06-11/06 .10/18-10/18 ..09/29-11/03' 09/29-11/03

~11/03-12/01
NOV 93 12/06-12/06 11/03-12/01. ~
DEC 93 01/10-01/10 12/10-12/107 12/01-01/05 12/01-01/05-

i
6

SURFACE WATER- (TRITIUN)
.............

JAN-NAR 93 02/06-04/03 12/30-04/01 12/30-04/01
.

APR-JUN 93 05/01-07/05- 04/01 07/01 '04/01-07/01' l

JUL-SEP 93 07/31-10/01 07/01-09/29 ~ 07/01 09/29.
l' OCT-DEC 93 11/06-01/10 09/29-01/05 09/29-01/05 ,
i

|
i

DRINKING WATER (GROSS BETA AND (NWSEA) (IODINE - 131)-
..............

COLLECTION 4L 6I 4L -6I
'

PERIOD ............. ............. *
............. .............

JAN 93' 01/02-02/05 - 01/03-02/06 01/29-02/05 01/30-02/06..........

FEB 93 02/05-03/05 02/06-03/06 02/26-03/05 .03/06-03/06
MAR 93 03/05-04/02 03/06-04/03 :03/27-04/02: 03/27-04/03:
APR'93 04/02-04/30 04/03-05/01 04/27-04/30. 04/24-05/01'
NAY 93 04/30-06/04. 05/01-06/05 05/28-06/04: 05/28-06/05'
JUN 93 06/04-07/04 06/05-07/05 06/25-07/04 '06/25-07/05
JUL 93 07/04-07/30 07/05-07/31 07/23-07/30 .07/23-07/31-
AUG 93 07/30-09/03 07/31-09/04 08/27-09/03 08/27-09/04-

i

SEP.93 09/03-09/30 09/04-10/01 09/24-09/30 09/24-10/01
OCT 93 09/30-11/05 10/01-11/06 10/29-11/05 10/29-11/06'-

NOV 93 11/05-12/05 11/06-12/06- 11/26-12/05 12/06 12/06 ' ,

i

DEC 93 01/09-01/09 01/10-01/10 12/05-01/09 12/06-01/10

|

' DRINKING WATER (TRITION)
..............
JAN-NAR 93 01/02-04/02 -01/03-04/03
APR-JUN 93 04/02-07/04 04/03-07/05
JUL-SEP 93 07/04-09/30 07/05-10/01 i

OCT-DEC 93- 09/30-01/09 10/01-01/10 !

!

!

| - l.

C - 23<

' !
1

j

,

m.e * - . -- .c- w - ,
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SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN THETABLE C-II.1 1993VICINITY OF PEACH BOTTOM ATOMIC POWER STATION,

AIR PARTICULATE AND AIR IODINE
...........................-..

GROUP I - ON-SITE LOCATIONS
WEEK 1B 12 2

...... ............. ............. .............
01 01/02-01/08 01/02-01/08 01/02-01/08
02 01/08-01/16 01/08-01/16 -01/08-01/16
03 01/16-01/23 01/16-01/23 01/16-01/23
04 01/23-01/29 01/23-01/29 01/21-01/29
05 01/29-02/05 01/29-02/05 01/2'i-02/05
06 02/05-02/13 02/05-02/13 02/0b-02/13
07 02/13-02/19 02/13-02/19 '02/13-02/19
08 '02/19-02/26 02/19-02/26 02/19-02/26
09 02/26-03/05 02/26-03/05 02/26-03/05
10 03/05-03/12 -03/05-03/12 03/05-03/12
11 03/12-03/20 03/12-03/20 03/12-03/20
12 03/20-03/27- 03/20-03/27 03/20-03/27
13 03/27-04/02 03/27-04/02 03/27-04/02
14 04/02-04/09' 04/02-04/09 04/02-04/09
15 04/09-04/17 04/09-04/17 04/09-04/17
16 04/17-04/24 04/17-04/24 04/17 04/24
17 04/24-04/30 04/24-04/30 04/24-04/30
18 04/30-05/07 04/30-05/07 ,04/30-05/07
19 05/07-05/14 '05/07-05/14 05/07-05/14
20 05/14-05/21 05/14-05/21 05/14-05/21
21 05/21-05/28 05/21-05/28 05/21-05/28
22 05/28-06/04 05/28-06/04 05/28-06/04
23 06/04-06/11 06/04-06/11 06/04-06/11*

24 06/11-06/18 06/11-06/18
25 06/18-06/25 06/18-06/25 06/18-06/25
26 06/25-07/04 06/25-07/04 06/25-07/04
27 07/04-07/10 07/04-07/10 07/04-07/10
28 07/10-07 /17 07/10-07/11 07/10-07/17
29' 07/17-07/23 07/17-07/23 07/17-07/23
30 07/23-07/30 07/23-07/30 07/23-07/30
31 07/30-08/06 07/30-08/06 07/30-08/06
32 08/06-08/13 08/06-08/13 08/06-08/13
33 08/13-08/20 08/13-08/20 08/13-08/20
34 08/20-08/27 08/20-08/27 08/20-08/27
35 08/27-09/03 08/27-09/03 08/27-09/03
36 09/03-09/10 09/03-09/10 09/03-09/10
37 09/10-09/19 09/10-09/19 09/10-09/19
38 09/19-09/24 09/19-09/24 09/19-09/24
39 09/24-09/30 09/24-09/30 09/24-09/30-
40 09/30-10/08 09/30-10/08 09/30-10/08
41 10/08-10/15 10/08-10/15 '10/08-10/15
42 10/15-10/22 10/15-10/22 10/15-10/22
43 10/22-10/29 10/22-10/29 10/22-10/29
de 10/29-11/05 10/29-11/05 10/29-11/05
45 11/05-11/12 11/05-11/12 11/05-11/12
46 11/12-11/19 11/12-11/19 11/12-11/19
47 11/19-11/26 11/19-11/26 11/19-11/26
48 11/26-12/05 11/26-12/05 11/26-12/05
49 12/05-12/11 12/05-12/11 12/05-12/11
50 12/11-12/18 12/11-12/18 12/11-12/18
51 12/18-12/24 12/18-12/24 12/18-12/24
52 12/24-12/31 12/24-12/31 12/24-12/31

C: - 24
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SmedARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN THETABLE C-!X.1 VICINITY OF PEACH Br3TTON ATOKIC POWER STATION, 1993

AIR PARTICULATE AND AIR ICDINE
------------------------------

GROUP II - INTERMEDIATE DISTANCE LOCATIONS
WEEK 3A 5 to 15 17 32 38

---- -------------
------ ------------- ----- ------ -------01/08----- ------------- ----------- - ---- --01/08 01/03-01/00

01 01/02-01/08 01/03-01/08 01/03- 01/03-01/08 01/03-01/08 01/03-

02 01/06-01/16 01/08-01/16 01/08-01/16 01/08-01/16 01/08-01/16 01/08-01/16 01/00-01/16

03 01/16-01/23 01/16-01/23 01/16-01/23 01/16-01/23 01/16-01/23 01/16-01/23 01/16-01/23

04 01/23-01/29 01/13-01/30 01/23-01/30 01/23-01/30 01/23-01/30 01/23-01/30 01/23-01/30

05 01/29-02/05 01/30-02/06 01/30-02/06 01/30-02/06 01/30-02/06 01/30-02/06 01/30-02/06

06 02/05-02/13 02/06-02/13 02/06-02/13 02/06-02/13 02/06-02/13 02/06-02/13 02/06-02/13

07 02/13-02/19 02/13-02/19 02/13-02/19 02/13-02/19 02/13-02/19 02/13-02/19 02/13-02/19 |
|

00 02/19-02/26 02/19-02/27 02/19-02/27 02/19-02/27 02/19-02/27 02/19-02/27 02/19-02/27

09 02/26-03/05 02/27-03/06 02/27-03/06 02/27-03/06 02/27-03/06 02/27-23/06 02/27-03/06 |

10 03/05-03/12 03/06-03/12 03/06-03/12 03/06-03/12 03/06-03/12 03/06-03/12 03/06-03/12 j

11 03/12-03/20 03/12-03/20 03/12-03/20 03/12-03/20 03/12-03/20 03/12-03/20 03/12-03/20

12 03/20-03/27 03/20-03/27 03/20-03/27 03/20-03/27 03/20-03/27 03/20-03/27 03/20-03/27 .

)

13 03/27-04/02 03/27-04/03 03/27-04/03 03/27-04/03 03/27-04/03 03/27-04/03 03/27-04/03

! 14 04/02-04/09 04/03-04/09 04/03-04/09 04/03-04/09 04/03-04/09 04/03-04/09 04/03-04/09

| 15 04/09 04/11 04/09-04/17 04/09-04/17 04/09-04/17 04/09-04/17 04/09-04/17 04/09-04/17;

i 16 04/17-04/24 04/17-04/24 04/17-04/24 04/17-04/24 04/17-04/24 04/17 04/24 G4/17-04/24

17 04/24-04/30 04/24-05/01 04/24-05/01 04/24-05/01 04/24-05/01 04/24-05/01 04/24-05/01

18 04/30-05/07 05/01-05/07 05/01-05/07 05/01-05/07 05/01-05/07 05/01-05/07 05/01-05/07
f

19 05/07-05/14 05/07-05/14 05/07-05/14 05/07-05/14 05/07-05/14 05/07-05/14 05/07-05/14
j

20 05/14-05/31 05/14-05/31 05/14-06/21 05/14-05/21 05/14-05/31 05/14-05/21 05/14-05/21
(

J 21 05/21-05/28 05/21-05/28 05/21-05/28 05/21-05/28 05/21-05/2B 05/21-05/28 05/21-05/28
|

' 22 05/38-06/04 05/25-06/05 05/28-06/05 05/28-06/05 05/20-06/05 05/28-06/05 05/28-06/05

23 06/04-06/11 06/05-06/11 06/05-06/11 06/05-06/11 06/05-06/11 06/05-06/11 06/05-06/11

24 06/11-06/18 06/11-06/18 06/11-06/18 06/11-06/18 06/11-06/18 06/11-06/18 06/11-06/18 )

25 06/18-06/25 06/10-06/25 06/18-06/25 06/10-06/25 06/10-06/25 06/18-06/25 06/10-06/25

26 06/25-07/04 06/25-07/05 06/25-07/05 06/25-07/05 06/25-07/05 06/25-07/05 06/25-07/05

27 07/04-01/10 07/05-07/10 07/05-07/10 07/05-07/10 07/05-07/10 07/05-07/10 07/05-07/10

28 07/10-07/11 07/10-07/17 07/10-07/17 07/10-07/17 07/20-07/17 07/10-07/17 07/10-07/17

,

29 07/17-07/23 07/17-07/23 07/17-07/23 07/17-07/23 07/17-07/23 07/11-07/23 07/17-07/23 ,

'

30 07/33-07/30 07/23-07/31 07/23-07/31 07/23-07/31 07/23-01/31 07/23-07/31 07/23-07/31

31 07/30-08/06 07/31-03/06 07/31-08/06 07/31-08/06 07/31-08/06 07/31-08/06 07/31-08/06'

32 08/06-00/13 08/06-08/13. 08/06-08/13 08/06-08/13 09/06-08/13 08/06-08/13 08/06-08/13 4

J

33 08/12-00/20 08/13-08/20 08/13-08/20 08/13-08/20 08/13-08/20 08/13-00/20 08/11-08/20

34 08/20-08/27 08/20-00/27 08/20-00/27 08/20-08/27 08/20-08/27 08/20 08/27

35 08/27-09/03 08/27-09/04 08/27-09/04 08/27-09/04 08/27-09/04 08/27-09/04 08/27-09/04

36 09/03-09/10 09/04-09/10 09/04-09/10 09/04-09/10 09/04-09/10 09/04-09/10 09/04-09/10

37 09/10-09/19 09/10-09/19 09/10-09/19 09/10-09/19 09/20-09/19 09/10-09/19 09/10-09/19
|

38 09/19-09/24 09/19-09/24 09/19-09/24 09/19-09/24 09/19-09/24 09/19-09/24 09/19-09/24
|

! 39 09/24-09/30 09/24-10/01 09/24-10/01 09/34-10/01 09/24-10/01 09/24-10/01 09/24-10/01
j

40 09/30-10/0s 10/01-10/08 10/01-10/08 10/01-10/08 10/01-10/09 10/01-10/08 10/01-10/08

41 10/08-10/15 10/08-10/15 10/0s-10/15 10/08-10/15 10/08-10/15 10/08-10/15 10/08-10/15
1

42 10/15-10/22 10/15-10/22 10/15-10/22 10/15-10/22 10/15-10/22 10/15-10/22 10/15-10/22
i

43 10/22-10/29 10/23-10/29 10/22-10/29 10/22-10/29 10/22-10/29 10/22-10/29 10/22-10/29 '

44 10/29-11/05 10/29-11/06 10/29-11/06 10/29-11/06 10/29-11/06 10/29-11/06 10/29-11/06

I 45 11/05-11/12 11/06-11/12 11/06-11/12 11/06-11/12 11/06-11/12 11/06-11/12 11/06-11/12 |
,

46 11/12-11/19 11/12-11/19 11/12-11/19 11/12-11/19 11/12-11/19 11/12-11/19 11/12-11/19 i

47 11/19-11/26 11/19-11/26 11/19-11/26 11/19-11/26 11/19-11/26 11/19-11/26 11/19-11/26

48 11/26-12/05 11/26-12/06 11/26-12/06 11/26-12/06 11/26-12/06 11/26-12/06 11/26-12/06 J

49 12/05-12/11 12/06-12/11 12/06-12/11 12/06-12/11 12/06-12/11 12/06-12/11 12/06-12/11 [

50 12/11-12/10 12/11-12/le 12/11-12/18 12/11-12/18 12/11-12/10 12/11-12/18 12/11-12/18 i

I 51 12/10-12/24 12/18-12/24 12/18-12/24 12/18-12/24 12/15-12/24 12/10-12/24 12/10-12/24

32 12/24-12/11 12/24-12/31 12/24-12/31 12/24-12/31 12/24-12/31 12/24-12/31 12/24-12/31

!
l

|
|

(: - 25
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- #UtathRY OF COLT.BCTION DATBS FOR SAMPLB5 C01&BCTED'IN THE
.,

f

1993- .

TABLE C-1X.1 YZCINIT10F PRACM 30TTott Aft |StIC POWER STATION,
I l,

|

.I

AIR PARTICULATE AMD AIR 10 DINE...............................
s

Oko0F III - COIPIROL LOCATICIIS1'

.WBBK && 65 13D
...... ............. ............ .....-..--...

01 01/03-01/08 -01/03-01/08 . 12/39-01/04-
'

/09-01/16 01/04 01/11
01/16-01/23' '0101/16-01/23'01/11-01/1901/08-01/1603 -

I 03-
I De . 01/23-01/29 01/33-01/30 01/19-01/25

05 .01/29-03/05 .01/30-03/06 01/25-03/01-
DE 03/05-03/13' 03/06-03/13 03/01-02/08 *

1

07 03/13-03/19 ~03/13-03/19'.03/08-03/16:
-08 03/19-03/36 -02/19-33/36< 03/16 03/32 /

l ' 0 9 ." 03/36-03/05 03/36-03/06- 03/33-03/01'!

10 03/05-03/13 -03/06-03/13 03/01-03/08 _

1

11 03/13-03/30 03/12-03/30 03/0s-03/14
13, 03/20-03/37. 03/30-03/37 03/16-03/33
13 ,03/37 04/03 .03/37-04/03 --03/33-03/39 .|

'

14 04/03-04/091 04/03-04/09 03/39-04/05-
15 04/09-04/17- 04/09-04/17 04/05-04/12
16 04/17-04/34. 04/17 04/34. -94/12-04/30'

,
i

17; 04/34-04/301 04/34-05/01 .04/20-04/36; *

18' 04/30-05/07 '05/01-05/07 04/26-05/03.
'19 05/07-05/14~ 05/07-05/14. 05/03-05/10-

f^ 20^ 05/14-05/31 05/14-05/31. 05/10-05/11
21- .05/31-05/38 05/31-05/39 '05/17-05/34'
'33 '05/38-06/04' 05/38-06/05 .05/34 06/01

33 06/04-06/11 06/05-06/11; 06/01-06/08 . .

24 - .06/11-06/10 04/11-06/10 06/08-04/14 ~|
i. 25 - ,06/19-06/25 '06/10-06/25 ' L 06/14-04/31 :

36 06/25-07/04'- 06/25-07/05 06/31-06/38-
!

37 07/04-07/10 07/05-07/10 . 06/20-07/06
'38 07/20-07/17 07/10-07/11 .. 07/06-07/12'
29- 07/17-07/33. '07/17-07/33 107/13-07/19 |

|
30 07/33-07/30 07/33-07/31 01/19-07/36 ' ,

t

31 '07/30-08/06 '07/31-04/06 ~ 07/3C-00/03'
33- 09/06-00/13 . 00/06-00/13 ' 08/03-00/09'
33 08/13-09/30 08/13-06/20 . 08/09-08/16-
34 08/20-00/31'. 09/20-09/37 09/16 09/34
35 08/37-09/032 OS/37-09/04' 08/34-08/30
36 09/03-09/10- 09/04-09/10 08/30-09/07-
37 09/10-09/19 09/10-09/19 .09/01 09/13
38 09/19-09/34' 09/19-09/34 09/13-09/30
39 09/34-09/30 = 09/34-10/01- 09/20-09/27
40 09/30-10/09 10/01-10/00 09/27-10/04 ' /

N
41 10/0s-10/15 10/08-10/15: 10/04-10/13
43 10/15 10/23: s 10/15-10/33 10/13-10/18'
43 10/23-10/39 -10/23-10/39- 10/10-10/25

|
44 10/39-11/05- 10/39-11/06- 10/25-11/01

.|
'

45 11/05-11/12 11/06-11/13
46 11/12-11/19 11/13-11/19' ;"

1

47 11/19 11/36 11/19-11/26
48 11/26-12/05 .11/26-12/04
49 13/05-12/11 13/06 12/11 11/39-12/06
50 13/11-12/18 12/11-12/10-- 13/06-12/13
51 13/18-12/24 - 13/18-13/34 13/13-12/30

!. 53 13/34-13/31 13/34-12/31- 13/20-12/27-t

12/27-01/03
53

1

i

,

t

!

!

b C - 26
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I

SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN THE1993TABLE C-IX.1 VICINITY OF PEACH BOTTOM ATOMIC POWER STATION, |

l

TLD - QUARTERLY
...............

JAN-MAR APR-JUN JUL-SEP OCT-DEC

BTATION 1993 1993 1993 1993

CODE .................................

1A 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/07
...........-------

1B 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/09
1C 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/08
1D 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/07
IE 01/02-04/02 04/02-07/04 07/04-09/30
1F 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/07
10 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/09
1H 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/09
lI 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/08
IJ 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/09
IL 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/07
1M 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/07

2 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/09
3A 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/07
4K 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/09

5 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/09
6B 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/10

1NN 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/09
14 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/10

12D 01/11-04/05 04/05-07/06 07/06-10/04
15 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/10
16 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/08
17 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/09
18 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/08
19 01/03-04/03 04/03-07/05 07/05-10/01
20 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/08

21B 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/0807/05-10/01 10/01-01/1022 01/03-04/03
23 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/09
24 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/08
26 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/09
27 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/08
32 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/10

31A 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/09
33A 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/10.

38 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/09
40 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/07
42 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/10
43 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/08
44 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/08
45 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/09
46 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/08
47 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/09
48 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/09
49 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/07
50 01/02-04/02 04/02-07/04 07/04-09/30 09/30-01/07
51 01/03-04/03 04/03-07/05 07/05-10/01 10/01-01/09

C:- 28
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FIGURE C-1

MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN SURFACE
WATER-SAMPLES COLLECTED IN THE VICINITY OF PBAPS,1993
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FIGURE' C-2 I

MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN SURFACE
,

|

WATER SAMPLES COLLECTED IN THE VICINITY OF PBAPS,1993
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FIGURE C-3

MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING
WATER SAMPLES COLLECTED IN THE VICINITY OF PBAPS,1993
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FIGURE C-4

MONTHLY SOLUBLE GROSS BETA-CONCENTRATIONS IN DRINKING
WATER SAMPLES COLLECTED IN THE VICINITY OF PBAPS,1993
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FIGURE C-7

MEAN WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED IN THE VICINITY OF PBAPS,1993
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FIGURE C-8
l

MEAN MONTHLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED IN THE VICINITY OF PBAPS, 1970 - 1993
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FIGURE C-5

MEAN ANNUAL CS-137 CONCENTRATIONS IN FISH SAMPLES
COLLECTED IN THE VICINITY OF PBAPS, 1971 - 1993
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FIGURE C-6

SEMI-ANNUAL CS-137 CONCENTRATIONS IN SEDIMENT SAMPLES
COLLECTED IN THE VICINITY OF PBAPS, 1971 - 1993
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FIGURE C-9n

MEAN ANNUAL CS-137 CONCENTRATIONS IN MILK SAMPLES
COLLECTED IN THE VICINITY OF PBAPS, 1971 - 1993

20 .'
..

..
.. .

. .
. .

. .
....

_
.

.

.
. .

. ...

_

: : : : : O DISTANT FARMS
..

'

...

- : : : : : 2^sINTERMEDIATE FARMS
..- .

'

....

- - - - :- - % NEARBY FARMS
..

15 - - - - : - - - : - - - -: - - : - - - - - :. .
.

... . .
.._

. .
.

. .
. .

. .. ..
. ... .. .- . .... .

.. . .
.. .

. .
. .

_ . . .
.. .. ,. .s. . ... .

. .

Q)
. .

. . .
..

. ... .. .

g . . ... . . . . . ., . . . . . . ., . . . . . . . . . , . . .
..

,

,..... , . . . . . . , . ........ . ..
.

. .. ... .
. .

O - . .
.

. ..
.. .. ... .g

- . .

. .. .. ..

..
. . ,

. . .
. .. ... .... . ._

. .
. .

. .. .., . .... .., _
. . .

.

-.-*^ - .- -- . ---.-- --*.-
---

.

. -- .

5-- - - - ' . -
-

. - - - . -
- -

w
* . -

.

.
. . .

.
. .

. ... .
. .

.
. . ,,,

_
. . -- ..

. .. . .. ..

. .. . .. .
.

.. . .-
. . .

. .
. . .

. ... .

i i, i ! I i i i i
.

. '. ,- .

, , , , , ,

O i i i i i i i i,
,

,

71 73 75 77 79 81 83 85 87' 89 91 93,

YEAR

- . -

-



FIGURE C-10

MEAN MONTHLY AMBIENT GAMMA RADIATION (TLD)
LEVELS IN THE VICINITY OF PBAPS,1993-

.

12 . .
.

. .
.

.. ..
. .

* SITE RING
.

: :
-

-

.....
. .g . ....
. .

* MIDDLE RING
. ., .. . .

.

: : : :
.g --

---

.-- ------ - - -o -

10 - - - - - - - - - - -

. + OUTER RING
...

E
.

.

. :
.

-----
..

!
..

T3 : : : : : : :
.

.
...

. .
... . .* . .

. ... .

U) . .
. .. ... ...s . . .

.

_....:............. . . . . . ............. .......:.. . . . . . . . . . ..
... ....

-

C g : :
~

: : :
-

.

CD
.

. ..
.

.
.. .. .

ty)
. .. ... .. .
. ,

. .e .
.

! !
.

.g-

$ ! ! ! : w./ 3 ... .

,
.: .

.
.

..
.g . .,.........

, gy . .. ... ..
. . . . . . . .. . .c... .....s

: : ..

= .- . . .

.

. . .= .. .
. .

. .
.. .

E
.. ... .

- . .

. .
...

.. .
. . . ..

. .
. .. .. .. .

' ' ; ' ' ' ' ' ' '.
.

.

JAN FEB MAR ADR MAY JUN JUL AUG- SEP OCT NOV DEC4

MONTHS
-

"~ - WdtrrMmfabmOtory_ error in processing TLDs^ " " ^ ^ " - - - - - _ _ -
_ _ , _'- ^- - - - _ _ - = __



--- - . _ _ --

:

|

,

FIGURE C-11 ;

!

MEAN QUARTERLY AMBIENT GAMMA RADIATION (TLD)
LEVELS IN THE VICINITY OF PBAPS, 1973 - 1993
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DATA TABLES AND FIGURES - COMPARISON LABORATORYAPPENDIX D:

TABLES

Concentrations of Gross Beta Insoluble in Surface and Drinking Water -
Table D-L1

'

Samples Collected in the Vicinity of Peach Bottom Atomic Power -
Station,1993.

Concentration of Gross Beta Soluble in Surface and Drinking Water -
1

Table D-I.2
Samples Collected in the Vicinity of Peach Bottom Atomic Power
Station,' 1993.

Concentrations of Gamma Emitters in Surface and Drinking Water
,

Table D-I.3
Samples Collected in the Vicinity of Peach Bottom Atomic Power

_

Station,1993.

. Concentrations of Gross Beta in Air Particulate Samples Collected inTable D-H.1
the Vicinity of Peach Botum Atomic Power Station,1993.

Concentrations of Gamma Emitters in Air Particulate Samples Collected
Table D-II.2

in the Vicinity of Peach Bottom Atomic Power Station, .1993.
4

Concentrations of I-131 by Chemical Separation and Gamma Emitters
Table D-III.1

in Milk Samples Collected in the Vicinity of Peach Bottom Atomic
Power Station,1993.-

Summary of Collected Dates for Samples Collected in the Vicinity of ,

Table D-IV.1
Peach Bottom Atomic Power Station,1993.

,

FIGURES !

Weekly Gross Beta Concentrations in Air Particulate Samples CollectedFigure D-1
from PBAPS Locations 1A and 1Z,1993.

Weekly Gross Beta Concentrations in Air Particulate S'amples CollectedFigure D-2
from PBAPS Locations 4A and 4B,1993.

D-i

. -. -. _-.- - . . .. . . - . -



The following section contains data and figures illustrating the analyses performed by the
quality control laboratory. Duplicate samples were obtained from several locations and media
and split between the primary laboratory, Teledyne Isotopes (TI) and the quality control
laboratory, Public Servic Electric & Gas (PSE&G). Comparison of the results for most media
were within expected ranges, though occasional differences were seen:

PSE&G's results of gross beta insoluble and soluble in surface and drinking water samples
(Table D-1.2) were generally lower than the results from Teledyne Isotopes (Tables C-1.1, C-
I.2, C-II.1 and C-11.2, Appendix C). The differences were probably due to contrasts in the
respective laboratory's analytical procedures. PSE&G ashes the sample prior to counting
whereas, TI does not.

PSE&G's gross beta results for air particulate samples were higher than TI's results, but the
trends were similar for both laboratories (Figures D-1 and D-2). PSE&G used Sr-90 as a
calibration source whereas, TI used Cs-137.

:
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|
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D-1
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CONCENTRATIONS OF GROSS BETA INSOLUBLE IN SURFACE AND DRINKING NATER SAMPLESTABLE D-I.1 1993COLLECTED IN THE VICINITY OF PEACH BOTTON ATOMIC POWER STATION,

RESULTS IN UNITS OF PCI/ LITER z 2 SIGMA

COLLECTION 1LL 1MM 4L SI

PERIOD ._________... .............
.. _______ ... ._..._.._ . __________

FEB 93 1.6 2 0.5 1.4 a 0.5 1.7 2 0.5 2.1 2 0.6

MAY 93 0.3 2 0.4 0.2 2 0.4 0.0 2 0.4 0.0 2 0.4

AUG 93 0.4 2 0.4 0.3 z 0.4 0.7 2 0.4 0.4 2 0.4

NOV 93 1.3 2 0.5 0.3 2 0.5 0.3 2 0.5 1.5 2 0.6

MEAN 0.9 2 1.3 0.6 2 1.1 0.7 2 1.5- 1.0 2 1.9

CONCENTRATIONS OF GROSS BETA SOLUBLE IN SURFACE AND DRINKING NATER SAMPLES1993-COLLECTED IN THE VICINITY OF PEACH BOTTOM ATOMIC POWER STATION,TABLE D-I.2

RESULTS IN UNITS OF PCI/ LITER z 2 SIGMA
4L 6I

COLLECTION 1LL 1MM

PERIOD ._........_-_ _-__-- ......._..__..... __.__...____.

FEB 93 0.7 2 0.4 0.3 2 0.4 0.2 2 0.4 0.8 s 0.4_._________.

MAY 93 0.4 2 0.4 0.4 2 0.4 1.5 2 0.5 1.7 0.5

AUG 93 3.7 2 0.7 3.3 2 0.6 4.4 2 0.7 3.0 2 0.6

Nov 93 2.1 2 0.6 2.1 2 0.6 2.5 2 0.6 2.7 2 0.6
t

NEAN 1.7 2 3.0 1.5 z 2.9 2.2 2 3.5 2.1 2 2.0

D-2

.

m_-_m_.m_ _ _ _ __________m-________-__. _ _ _.___.______m___.__.____m._ m_m___2.-- -_. _m__m___ _ mm_ _ - _ _ _ _ _ m __.___._m_ _ _ . _ ___m__. _a-___.__m_- _.___...._ m ._
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CONCENTRATIONS OF nmi EMITTERS IN SUR7 ACE AND DRINKING WATER SAMPLES .1993' TABLE D-I.3 COLLECTED IN THE VICINITY OF PEACH BOTTLM ATONIC POWER STATION,;

2 SIGNARESULTS IN UNITS OF PCI/ LITER 2

COLLECTION K-40 let-54 . Co-58- FR-59 CO-60 ZN-65

STC PERIOD. ______.....-. . ........... ___...-. _... ._.... _..._.._. .......... . . ..__ .._.
1LL FEB 93 < 10 < 0.5 < 0.3 < 0.9 <- 0.3 < 0.7.. .. ........_...._.

MAY 93 < 20 < 0.6 < 1 < 3 < .2 < 2

AUG 93 < 10 < 0.8 < 8* . s < l' < 0.7 < 1

NOV 93 4 50 < 0.9 4 0.3 < 3' . < 0.8 < 2

MEAN <- 20 < 0.7 < 0.6 < -2.0~ < 1.0 < 1.4-

INN FEB 93 < 20 < 0.4- < 0.9 s 0.6 < 0.8 < 2

MAY 93 60 2 20 < 2 < 0.4 < 0.8 < . 0.6 < 0.7

AUG 93 50 2 20 < 0.4 < 0.2 < 0.7 < 0.3 4 'O.9

NOV 93 < 40 < 0.4 < 0.3 - < 0.6 < 1 < 2

MEAN 40 2 40 <- 0.8 < 0.5 < 0.7 < 0.7 < 1.4

4L FEB 93. < 40 < 0.9 < 1 < 2' < 1 <. 2

MAY 93- < 50 < 0.5 < 0.5 < 0.9 < 0.8: < 0.8

AU3 93 < ~ 10- < 0.6 4 0.8 < 2 < 0.6 < l'

NCY 93 50 t 20- .< 0.4 < 0.9 < 1.0 < 0.5 < 1

MEAN 40 2 30 < 0.6 .< 0.8 < 1.5 < 'O.7 . <: 1.2

6I FEB 93 60 2 20 < ' O.5- < 0.6 -< - 2. .<s 0.7 . < 2

1 <.1 < 0.9' < ~ 0.9 < 2

MAY 93 <. 40
< . '1 < 2 <- '2 < -0.8 < 2

NOV 93 <- 20 '< 0.9 < 1 < 2 < 0.5 < 2AUG 93 < 50 <

MEAN 40 t 30- ,< ' O.9 < 1. 2 - <- 1.7 - < 0.7 < 2

L

.

%

D-3

i
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CONCENTRATIONS OF GAMMA ENITTERS IN SURFACE AND DRINKING WATER SAMPLES
*

1993TABLE D_I.3 COLLECTED IN THE VICINITY OF PEACH BOTTOM ATONIC POWER STATION,

RESULTS IN UNITS OF PCI/ LITER t 2 SIGNA

COLLECTION ER-95 NB-95 CS_124 CS-137 BA-140 LA-140

STC PERIOD
..

..___ .___..__...._.. _______ .____ _____________ ______......_ _____.______. __.._____..__ _________..-

1LL FEB . 93 ' < 2 < 0.4 < 0.6 <- 0.8 . < 4 < 7

NAY 93 < 2 < 2 < 0.4 < 1 < 6 < 10

AUG 93 < 1 < - 0.4 < 0.4' < 0.6 < 2 <- 9

NOV 93 < 1 < 0.8 < 0.4 < 0.7 < 2 < 10

!
.MEAN < 2 < - 0.9 < 0.5 < . 0.8 < 4 < 10'

1MK FER_93 < 2 < 1.0 < 0.7 < .0.4 < 2 ' < 10'

mkt 93 < 2. < 0.9 < 0.7 < - 0.8 < 2 < .9

AUG 93 < 0.8 < 0.8 < 0.6 '< 0.6' < 3 < 8

Nov 93 < 1 < 0.5 < - 0.5 . < - 0.8- < 4 < s
*

MEAN < 1.5- < 0.8 < 0.6- < 0.7 < 3 < 10
>

4L FEB 93 < 2 < 0.4 < 0.7 <- 0.9 <- 5' < 4

mkt 93 < 2 <. 0.8 < ' O.4 < 0.3: <- 4 < 5 '

AUG 93- < 2 < - 0.4 < 0.6 < 0.8 <~ 4 < 7

NOV 93 < 2 < 0.5 <, 0.7 <- 0.4 < 5 <7

MEAN. < 2 - < - 0.5 < = 0. 6 - < 0.6 < - - 5' <6

6I FEB 93 ' < 2 < 0.4 < 0.4 < 1 <- 3 < 3

MkY 93 < 2 < 0.7 . < 1- < . 0.9 < 8 < 4

AUG 93- < - 2 < ~ 0.9 < 1 < 10 < 4 -< - 7'

Nov 93 - < 2 < '0.5 < - 0.9 < 2 < 2 < 3

MEAN < 2 < 0.6 < 0.8 < 3.5 < 4 < 4

x

-

D-4

: r
.
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CONCENTRATIONS OF GROSS BETA IN AIR PARTICULATE SAMPLESTABLE D-II.1 COLLECTED IN THE VICINITY OF PEACH BOTTOM ATOMIC POWER STATION,

1993

RESULTS IN UNITB OF E-3 PCI/CU. METER z 2 SIGMA

WEEK 1A dB
...... ............. .............

01 26 s3 26 s3
02 26 2-3 22 2 3
03 30 s3 29 s3
04 27 2 3 27 2 3

05 27 s3 26 s3
06 24 2 3 20 2 3

07 14 s4 9 2 3
08 24 2 3 24 2 3
09 31 2 4 -. 33- 4

10 26 2 3- 28 * 3

11 34- 2 3- 32 2 3
12 19 * 3 19. 2 3

13 ~8 s3 7 2 3

14 23 2 3 26 2 3

15 9 2 2 9- * 2

16 18 2 3 18 s3
17- 27 s3 23' s3
18 18 s3 27 s3
19 23 2 3 23 2 3

20 16 s3 15 s2
21 19 2 3 (1)
22 15 2 2 17 2 3

23 22 2 3 22 's 3

24 17 2 3 13 s2
25 23 s3 19 *3

i 26 22 *2 18 2 7 '

| 27 35 s4 35 2 4

28 27 *3 24 s3 ,

29 19 *3 17 2 3
30 27 2 3 23 * 3

| 31 26 2 3 23 2 3
! 32 26 2 3 24 2 3
l 33 33 * 3 33 2 3

34 36 a3 28 a3
35 32 2 3 35 23
36 28 s3 26 2 3

37 18 a2 18 a2
38 30 2 4 26 2 4
39 23 2 3 24 2 3
40 21 2 3 '20 2 3

.41 21 2 3 20 s3
42 32 s3 28 s3
43 25 2 3 24 2 3

i

! 44 24 .2 3 23 s3

| 45 35 2 3 31 2 3

46 29 s3 29 a3
47 40 2 3 38 *3
48 22 2 2 24 a2
49 45 2 4 38 2 4
50 26 2 3 23 s3

| 51 24 2 3 23 2 3

52 28 2 3 28 2 3'

MEAN 25 s 14 24 s 14

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION.

I).5
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CONCENTRATIONS OF GAMbtA EMITTERS IN AIR PARTICULATE SAMPLESCOLLECTED IN THE VICINITY OF PEACH BOTTOM ATOMIC POWER STATION, 1993-TABLE D-II.2

2 SIGNA
RESULTS IN UNITS OF E-3 PCI/CU. METER 2

COLLECTIOtt BR-7 K-40 CS-134 :CS-137 RA-226 TH-228

'

STC PERIOD -- -- ---..-- ------ ------ ------------. ......------- .... -.-.....
1A 12/26-03/27/93 64 s6 < 10 < 0.2 < 0.2 < 0.6 < 0.9- ----- --...- ... - --------...-.

03/27-06/25/93 81 2 7 < 6 < 0.4 < 0.2 < 0.7 < 1

06/25-09/24/93 83 s6 < 3 < 0.1 < . 0.2 < 0.6 < 0.9

09/24-12/24/93 61 2 6 < 4 < 0.2 < 0.1 < 0.5 < 0.5

MEAN 72 2 23 < 6 < 0.2 < 0.2 < -0.6 < 0.8

4B 12/26-03/27/93 69 2 6 13 2 4 < 0.2 < 0.2- < 0.6' < 0.7

03/27-06/25/93 74 2 6 12 s4 < 0.2 < 0.2 < 0.6 1.0 2 0.6

06/25-09/24/93 77 2 7 17. 2 4 < 0.2 < ' O.10' < 0.6 < 0.8

09/24-12/24/93 63 2S 12 .* 4 < 0.1 < 0.3 < 0.5 < 2-

| MEAN 71 2 12 14 2 5 '< 0.2 < 0.20 < 0.6 1.1 s 1.2

|

!~

i
l
!

D-6
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CONCENTRATIONS OF I-131 ET CHEMICAL SEPARATION AND GAletA EMITTERS IN MILK1993
SAMPLES COLLECTED IN THE VICINITY OF PEACH BOTTOM ATOKIC POWER STATION,TABLE D-III.1

RESULTS IN UNIT 8 OF PCI/ LITER 2 2 SIGNA '

COLLECTION I-131 K-40 C8-134 C8-137 BA-140 LA-140-

STC PERIOD ......----... ..........-.. ......--...-- ............. . ... ....... ..........._
A 02/08-02/08/93 < 0.3 1310 2 80 < 1.0 < 2' <' 5 < 2..... .......--......

05/17-05/17/93 < 0.3 1340 2 90 < 3 < 1.0 < 5 < 3,

08/24-08/24/93 < 0.3 1320 2 100 < 1 < 2 < 5 <. 2

11/01-11/01/93 < 0.2 1400 2 100 < 1 < 3 < 5 < 3

MEAN < 0.3 1350 2 90 < 1.5 < 2.0 < 5 < 3

J 02/08-02/08/93 < 0.3 1200 2 100 < 1 < 0.9 < 2 < 3

05/17-05/17/93 . < 0.2 1160 2 80 < 0.9 < 0.9- <5 <. 2

08/23-08/23/93 <. 0.2 1350 2 80 < 0.8 < 2 <- 3 < 2

< 0.3 1460 2 70 . < 0.7 < 2 < 2 < 2
11/01-11/01/93

MEAN < 0.3 1290 2 280 < 0.9 < 1.5 < 3 < 2

i

N 02/08-02/08/93 < 0.2 1400 2 80 <1- < 2 < 5 < 5

05/17-05/17/93 < 0.3 1310 m 80 < 2 < 2 <. 4 < 4

08/23-08/23/93 < 0.3 1400 2 90 < 3 < 2 ~ < 3 < 2

-11/01-11/01/93 < 0.2 1370 2 70 <- 0.9 < 2 < 4 < 5 ,

MEAN. < 0.3 1370 2 80 < 1.7 < 2 < 4 < 4-

D-7
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SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED
IN THE VICINITY OF PEACH BOTTOM ATOMIC POWER STATIONi 1993

TABLE D-IV.1

|
| SURFACE AND DRINKING 1 TATER

................-_-- .....

4L 6I
!

COLLECTION -ILL ' UEK
j

. PERIOD ............. .............
I ............. .........--..

FEB 93 02/04-03/04 02/04-03/04 02/05-03/05 02/06-03/06..........

MAY 93 04/28-06/03 04/28-06/03, -04/30-06/04 05/01-06/05

AUG 93 07/29-09/32 07/29-09/02 07/30-09/03 07/31-09/04
.

NOV 93 11/03-12/01 11/03-12/01 11/05-12/05 11/06-12/06

|
:

|

AIR PARTICULATES
................

WEEK 4B
. . . . . . .' 11 -WEEK 1A '4B ............ ...........--

| ...... ............. .............

| 01 01/02-01/06 -01/02-01/08'- 27- 07/04-07/10 07/05-07/10 "

02 01/08-01/16 01/08-01/16 28 07/10-07/17 '07/10-07/17
03 01/16-01/23 01/16-01/23- -29 07/17-07/23: 07/17-07/23'

04 01/23-01/29 01/23-01/29 30 07/23-07/30 .07/23-07/30

05 01/29-02/05 .01/29-02/05 31 07/30-08/06 07/30-08/06|

06 02/05-02/13 02/05-02/13 32 08/06-08/13- 08/06-08/13j.

07 02/13-02/19 02/13-02/19' 33 08/13-08/20 08/13-08/20'

08 02/19-02/26 02/19-02/26 34 08/20-08/27 08/20-08/27
i

09 02/26-03/05 02/26-03/05 35 08/27-09/03 08/27-09/03

10 03/05-03/12 03/05-03/12 36 09/03-09/10- 09/03-09/10
11 03/12-03/20 .03/12-03/20 37 09/10-09/19 09/10-09/19

12 03/20-03/27 03/20-03/27 38 09/19-09/24 09/19-09/24

13 03/27-04/02 03/27-04/02 39 09/24-09/30 09/24-09/30
:

14 04/02-04/09 04/02-04/09 40 .09/30-10/08 09/30-10/00.

15 04/09-04/17- -04/09-04/17- 41 10/08-10/15 10/08-10/15

16 04/17-04/24 04/17-04/24- 42 10/15-10/22 10/15-10/22-;

'17 04/24-04/30 04/24-04/30 43 10/22-10/29 10/22-10/29'

18 04/30-05/07 04/30-05/07 44 10/29-11/05. 10/29-11/05| '

19 05/07-05/14 05/07-05/14 45 -11/05-11/12 11/05-11/12

20 05/14-05/21 05/14-05/21 46 11/12-11/19 11/12-11/19
47 11/19-11/26 11/19-11/26

21 05/21-05/28
22 05/28-06/04 05/28-06/04 48 11/26-12/05, 11/16-12/05 ,

23 06/04-05/11 06/04-06/11- 49- 12/05-12/11 12/05-12/11

' 24 06/11-06/10 06/11-06/18 50 12/11-12/18 12/11-12/18
j

25 06/18-06/25 06/18-06/25 51- 12/10-12/24 12/18-12/24

!. 26 06/25-07/04 06/25-07/04 52 12/24-12/31 .12/24-12/31|

,

h

' D-8
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FIGURE D-1

WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED FROM PBAPS LOCATIONS 1 A AND 1Z,1993
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FIGURE D-2

WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED FROM PBAPS LOCATIONS 4B AND 4A,1993
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APPENDIX E: SYNOPSIS OF ANALYTICAL PROCEDURES

The following section contains a description of the analytical laboratory '

procedures along with an explanation of the analytical calculation methods
used by Teledyne Brown Engineering and Public Service Electric & Gas to obtain
the sample activities.

,

b

b

i

E-1
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DETERMINATION'0F GROSS BETA ACTIVITY IN WATER SAMPLES
(TOTAL SUSPENDED AND DISSOLVED FRACTIONS)

Teledyne Brown Enaineerina

This describes the process used to measure the radioactivity.of water samples '

No. chemical separation
without identifying the. radioactive species present.
techniques are involved.

For surface and drinking water samples, one liter of the sample is filtered.
~

'

under vacuum through a 0.45 micron Millipore filter. ,This. filter represents
The filter is. dried and mounted on athe. insoluble' portion of the. sample.

planchet. The filter which represents the soluble portion of the sample isevaporated on a hot plate,.and the residue is transferred and dried on another
planchet..

.

'

The planchets are counted for 50 minutes'in a' low-background gas. flow. Calculation-of activity inclu es a self-absorptiond

proportional counter. correction for counter efficiency based on the weight of residue on'each:

. planchet.
i

Calculation of Samole Activity and 2 Siama Error:

!

1+1N _, p - 2
C h t$ Ub

Result s ,

(pCf/l) (2. 22) (v) (E) (2.22) (v) (E),

Net Activity Counting Error

where:

total counts from sample-(counts)
N =

counting time for sample-(min)
t, background rate of counter (cpm)

.;=

B =

counting time for background (min)
~,t =

3
dpm/pCi2.22 -

volume in liters .v =

efficiency of the counter
E =

multiple of counting error .

2- =

' qual to the two sigma counting error of the
~

The MDL- is defined as that vale greater
result. . Less than MDL is reported as the result when this value is
than the measured result defined above.

.

.

I
E-2
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DETERMINATION OF GROSS BETA ACTIVITY IN WATER SAMPLES
(TOTAL SUSPENDED AND DISSOLVED FRACTIONS) |

I
i

i

Public Service Electric & Gas

This describes the process used to measure the overall radioactivity of water
No chemical |samples without identifying the radioactive species present.

separation techniques are-involved.
'

Then, a~1.0 liter portion 11s' removed from theThe sample is mixed thoroughly.
surface or drinking ' water container and -filtered through a. slow, hardened ~
ashless filter paper mounted in a Buchner funnel.. The filter paper is-removed'
from the Buchner funnel,. folded into a triangle, placed in a. covered porcelain

'

The'rucible and heated over a Bunsen burner until completely charred. C..
crucible is then ashed for at least 2 hours in a muffle furnace at 500The cooled ash is then transferred to a tared stainless steel ribbed planchet
using a rubber, policeman with laboratory aerosol and reagent water.

The filtrate portion of the sample is evaporated on a hot | plate until the-At that point, the filtrate is transferred tovolume approaches 20 to 25 ml.
a tared stainless steel ribbed planchet. -Both planchets:are' evaporated to

They are. subsequently. cooled :in adryness under an infrared heat lamp.
desiccator, weighed 'and counted using a low background gas proportional-

;

'

counter.

Calculation of Sample Activity and 1.96 Siama Error:-

b+bbb 1.96

Resull = 100 * *
(pCf /l) 2.22 (v) (E) 2.22 (v) (E) ;

,

Net Activity Counting Error
,

where:
!

total gross sample counts -(counts)C, =

sample count time-(min)
lT, -

total background count (counts)O =
b background count time (min)T -

counting efficiency based on Sr-90 for the weight of3
E =

planchetted sample
aliquot size in litersv -

2.22 .dpm per pCi
multiple of counting error1.96 =

The MDL is defined as that value equal to the 1.96 sigma counting error of the
Less than MDL is reported as.the result when this value is greaterresult.

than the net activity.

E-3
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' DETERMINATION OF TRITIUM IN EATER BY ELECTROLYTIC- >

ENRICHMENT AND LIQUID SCINTILLATION COUNTINGi. ,

c
1

.

I Teledyne Brown Enaineerina

A 60-m1 aliquot /is distilled and collected -int an Erlenmeyer flask.
Approximately 55 g'of the distillate is transferred into an electrolytici

i
enrichment cell.- One m1 of 30% sodium hydroxide solution is added-to the

'

'

The sample is electrolyzed in a 10' C cooling water bath until the|4

i . cell.
volume is 3-4 al'. C0g is bubbled through the solution to neutralize the i

.

. sodium hydroxide. ' The sample. is transferred to 'a collecting bottle at 80' C'!

and weighed. + It'is' then transferred into.a liquid scintillation vial and 20f

al of cocktail is added. The sample is' counted for 100 minutes in- a liquidJ-

i
scintillation counter.-

i. ~

3 Deterinination'of the Enrichment Factor:
; .. -.

I: n 14 lumeMobsened @m/mH
l' ~ Enrichment Factor , (initial volume) (standard. dpic/ml) - .

i I
-

i ~

Aliquots of a tritium standard ~ solution have been enriched to different final
1

! volumes toLprovide a graph of the enrichment factor versus the final volume.' '

';

f
Calculation of Samole Activity and 2 Siama Error:

:

4 # ( I- - >

! N _ p: 2
'

Ub-
t h Cs

Result s ,j
(pci/l) 2.22 (v) (EF) (E) . ' 2.22 (v) (EF) (E).,

'

.

! . Counting Error
I

Net Activity

k where:
/

total counts from sampleL(counts) ,

N =

|
t,

= . counting time for sample-(min)-,

background rate'of counter.(cpm).8 =
; counting time-for background (min)t =

b dpm/pci-
_ .

. -2.22 =

= - initial' volume -(in . liters). before' enrichment -: . yj.
= enrichment factor - .03* x VF + .603.-i EF

where VF = Final VoTume
-

efficiency of the counter tritium-E- =

multiples of counting. error -,

2 =

The MDL is~ defined' as' that value equal to. the two sigma counting' error of the
result. Less than MDL is reported.as the . result when this value is greater --

;

D
than the net activity.

i ,

E-4"
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DETERMINATION OF TRITIUM IN WATER
BY LIQUID SCINTILLATION COUNTING

Teledyne Brown Enaineerina
!

Ten (10) milliliters of sample is directly pipetted into a 25.ml , vial and :
mixed with liquid scintillation material and counted for a minimum ~of.100- .

|

The tritium. activity is determined by. I
-

minutes to determine its activity.
measuring the count rate in the oeta activity energy spectrum from 0 to 18If there is

Eighteen to 100 kev represents the carbon-14 energy region.
no-count rate above background in the carbon-14 energy region,. the sample haskev.

If.the-
no contamination.and the tritium activity may be calculated directly.
net count rate in the carbon-14 energy channel .is 10% of the tritium count

rate or higher, the sample contains contamination that may; affect the countrate in the tritium channel, and the sample must be purified by distillation
'

i

before recounting.
!

Calculation of Samole Activity and 2 Siama Error:
1

.I

S+N 2--- - P
'

Result C g g*2 c3 i

s 1
(pCf/l) " 2.22 (v) (E) 2.22 (v) (E)

Net Activity Counting-Error

where: )I

| = -total counts from sample (counts)
N

counting time for sample _(min).

t,|
-

background rate of counter (cpm)B = ;

counting time for background (min)t
, =
' 3 dpm/pti2.22 -

sample volume (in liters)v -

efficiency of the counter tritiumE -

multiples of ~ counting error;

2 -'

i
The MDL.is defined as that value equal to the two sigma counting error of the

|

l Less than MDL is reported as the result when this value-is greater
|

result.
than the net activity. 4

!

i
!

,

E-5
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I DETERMINATION OF GROSS BETA ACTIVITY IN AIR PARTICULATE SAMPLES
P

Teledyne Brown Enaineerino

This describes the process used:to measure the overall-beta activity of_ aire species present.. No
particulate filters without identifying-the radioactiv. chemical separation ' techniques are involved.Each air particulate filter is

l ht are then
. placed directly on a 2-inch stainless steel planchet. _ The p anc e scounted for beta activity in_ a low-background _ gas flow-proportional counter. .
Calculation of activity includes an empirical self-. absorption correction curve
which allows for the change in effective-counting efficiency caused by the-

a

residue mass. Self-absorption -is not considered.-in the case.of air
particulate filters because of the impracticality of accurately weighing the
deposit and because the penetration depth of the deposit'into the filter.Lis
unknown.

Calculation of Samole Activity and 2 Siama Error:

N 2 ( )+( )- ,

(5; p'
.h ~ to - b _

Result ,

(pCl/m ) 2.22 (v) (E) ( . 02832) 2. 22 (v) (E) ( . 02832) _;,

3

-Net Activity Counting Error _

|

where: i

| i

total counts from sample (counts)
| N =

counting time for sample (min)'
t, -

background rate of counter (cpm)B =

counting time for background-(min)t =
3 dpip/pci2.22 ' =

volume of sample analyzed inL cubic' feet calculated from they =

elapsed time meter
efficiency of the counter;E -

s oltiple of counting error2 =

.02832 = conversion to cubic meters

The MDL is defined as that value equal to .the two sigma counting error. of the
result. . Less than MDL is reported as the result when this .value is greater
than the net activity.

1

E-6
'
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DETERMINATION OF GROSS BETA ACTIVITY IN AIR PARTICULATE SAMPLES

Public Service Electric & Gai

After allowing at least a three-day (extending from the sample stop date to
the sample count time) period for the short-lived radionuclides to decay out,
each air particulate filter paper is placed in a 2-inch diameter stainless
steel planchet and counted using a gas proportional counter. ,

Calculation of Samole Activity and 1.96 Siama Error:

b+C, C 1.96b

Result T, Ts % T| T|

(pCi/m ) 2.22 (v) (E) ( . 02832) 2. 22 (v) (E) ( . 02832),

3

Net Activity Counting Error-

where:

total gross sample counts (counts)C =

T, sample count time (min)-

total background count (counts)C,3 =

background count time (min)T =
b counting efficiency based on Sr-90E

sample volume in cubic feet calculated 'from the elapsed time
=

,

)v =

meter readings and the flow rate '

.02832 = conversion to cubic meters 1

dpm/pci )2.22 -

multiple of the counting error )1.96 =

The MDL is defined as that value equal to the 1.96 sigma counting error of the (
|result. Less than MDL is reported as the result when this value is greater 1

than the net activity.

E-7
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DETERMINATION OF I-131 IN MILK AND WATER SAMPLES
4

i

Teledyne Brown Enaineerina
A

Two liters of sample are first equilibrated with stable iodide carrier.
batch treatment with anion exchange resin is used to remove iodide from the;

The iodine is then stripped from the resin with sodium hypochlorite,i
sample.
reduced with hydroxylamine hydrochloride, and extracted into carbonIt is then back-extracted as iodide into sodium-| tetrachloride as free iodine. The precipitate
bisulfite solution and is precipitated as palladium iodide.y

is weighed for chemical yield and is mounted on a nylon planchet for low levelThe chemical yield is corrected by measuring the stable iodidei
! beta counting.i content of the milk or water with a specific . ion electrode.
i

Calculation of the Samole Activity and 2 Siama Error:
<

h # +1N 2
) t,3 ty

C
Result s ,

(PCi/l) (2. 22) (v) (E) (y) (exp-AA*) ~ (2.22) (v) (E) (y) (exp-Aae),

1
: Counting ErrorNet Activity

where:
-

.

total counts from sample (counts)
i N -

counting time for sample (min)
i t,

=

background rate of counter (cpm)B ='

counting time for background (min)t -
; 3

dpm/pCi2.22 -

| volume of sample analyzed (liters)v
chemical yield of the amount of sample counted

-
i

is the radioactive decay constant for I-131 (0.693/8.05)|
y -

4 1 is the elapsed time between sample collection (or end of the
=

! at -

sample collection) to the midcount time
multiple of the counting error

|
2 efficiency of the counter for 1-131, corrected for self

-

E -

absorption effects by the formula:4
I

( **P~ ' )
E=E

* - -0.0061Ng8

i

i where: efficiency of the counter determined from an I-131 standard
E,' -

mount
mass of Pdl, on the sample mount (mg)M =

mass of PdI on the standard mount (mg)
|

M, = 2

The MDL is defined as that value equal to the two sigma counting error of the4

Less than MDL is reported as the result when this value is greater
'

result.*

than the net activity.
E-8
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DETERMINATION OF I-131 IN MILK AND WATER SAMPLES:

:

Public Service Electric & Gas'

Stable iodine carrier is equilibrated in a 4-liter. volume of raw milk.before-I

i :

two separate.50 m1 batches of anion exchange. resin are introduced to extract
iodine. -' After each batch has been stirred in the milk for an appropriate -!

j time, both are then transferred to an aluminum sample can where the resins are
rinsed with demineralized water several times and any leftover rinse water-:

! removed with an aspirator stick. . The can is hermetically sealed and f hen
counted on a gamma detector.,

;

Calculation of the Samole Activity and 1.96 Siama Error:-
,

i-

h + k (1.05)
t

1;96(b b) (1.05) 8 T, Ts

j Result. , T, Ts ,

' (PCf/l) (2.22) (v) (E) (y) (exp-A'*) (2.22) (v) (E) (y) (exp-***)

Net Activity Counting Error:
;

:

where:

i total-gross sample counts .(counts)C =
j T, sample count-time (min) .-

total background count time (counts)C,b =

background count time-(min),

1 T -

counting efficiency for I-1313
E -

aliquot analyzed'(liters)-v -

iodine yield
is the radioactive decay constant for I-131 (0.693/8.05)y -

,
1 is the elapsed time' between sample collection (or end of the

= <

.

4t| sample collection) to the midcount time
-

Correction factor for protein-bound iodine4

; 1.05 -

dpm/pCi2.22 -

multiple of counting error1.96 -

i

The MDL is defined as that value equal to the 1.96 sigma. counting error of the
Less than MDL is reported as the result when this value is greater!

! result.
than the net activity,

i-
i

i
: '

1

1
f,
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DETERMINATION OF GAMMA EMITTING RADI0 ISOTOPES
|

Teledyne Brown Enaineerina

Gamma emitting radioisotopes are determined with the use of a lithium drifted
germanium (GeLi) and high purity germanium detectors with high resolution
spectrometry in specific media; such as,--air particulate filters, charcoal
filters, milk and water. Each sample to be assayed is prepared and counted in

d Marinelli containers, 300 ml
. standard geometries such as one liter wrap-aroun
or 150 ml bottles, .or 2-inch filter paper source geometries.

Samples are counted on~1arge (>55 cc volume) Geli detectors' connected to
Nuclear Data 6620 data acquisition and computation. systems. All resultant
spectra are stored on magnetic tape.j
The analysis of each sample consists of calculating the specific activities of ~
all detected radionuclides or the detection limits from a standard list of
nuclides.- The GeLi systems are calibrated for each standard geometry using
certified radionuclide standards. traceable to the National Bureau of .;

! Standcrds.
i Ga--? Spectroscopy Statistically Sianificant Activity and -2 Siama Error
|
| Calculation for the ND6620 and ND6700 Systems:

Activity AREA * DECAY
LIVETINii'(sec . ) * ABN* EFFo 0. 037 * (wgt. or vol . )

,

pC1
g wgc. or vol . y -

Statistically Significant Activity.

d2 * ^ " " * * * Activity
t 200 * AREA

2 Sigma Counting _ Error

where:

Net Peak Area (from Nuclide Line Activity Report)
AREA =

Compton Background (from Nuclide Line Activity Report)BKGND = ,

Decay Correction Factor (from Minimum Detectable ActivityDECAY =

Report) (Nuclide Half Life - Collection time to Mid Count
time)

LIVE TIME = Elapsed Live Time ( from Header'Information)

Nuclide Abundance (from Nuclide Line Activity Report)
ABN =

1

E - 10
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'

Detector Efficiency-(from Nuclide Line Activity Report)
EFF -

Conversion Factor (dps to picocuries)O.037 -

Sample weight or volume (from Header Information)wgt, or -

' vol.

Gamma Soectroscony Statistically Non Sianificant Activity and 2 Siama Error
Calculation for the ND6620 and ND6700 Systems:

NetActivity NET * DECAY '
LIVETIME(sec. ) * (EFF* B. I. ) * 0. 037 * (vgt. or vol . ) -,

{ wgc.pCior vol . y
'

Statistically Non Significant Activity'.

4 * BKGND + - har y,g pgg3y3 gy'.,
1 200 * NET

2 Sigma Counting' Error

where: Net Peak Area (from Minimum Detectable' Activity Report)NET -
'

Compton Background (from Nuclide Line Activity Report)BKGND -

Decay Correction Factor (from Minimum Detectable ActivityDECAY -*

Report) (Nuclide Half Life - Collection time to Mid Count
time).

LIVE TIME - Elapsed Live Time ( from Header Information)
i

(EFF*B.I) - Efficiency * Abundance (from Minimum Detectable Activity
.-|Report)

Conversion Factor-(dps to picoeuries)0.037 -

Sample weight or volume (from Header Information)wgt. or -

vol .

I

E - 11
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'

Gamma Soectroscooy Minimum Detectable Activity Calculation for the ND6620 and
ND6700 Systems:

2. 83 /EXOR * DECAY!!DA LIVETINE(Sec . ) * (EFF* B. I. ) * 0. 037 * (vgt. or vol ),

pC.i
g _wgt. or vol . y

where: Total Peak Background Area (from Minimum Detectable Activity
BKGN =

|Report)

Decay Correction Factor (from Minimum Detectable Activity
DECAY _ Report) (Nuclide Half Life - Collection time to Mid Count

=

time)

LIVE TIME = Elapsed Live Time ( from Header Information)

(EFF*3.1)
Efficiency * Abundance (from Minimum Detectable Activity
Repor'.)

Conversion Factor (dps to picoeuries)0.037 -

Sample weight or volume (from Header Information)wgt, or -

vol.,

E - 12
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DETERMINATION OF GAMMA EMITTING RADI0IS0 TOPES
!

'

! Public Service Electric & Gas '

The procedure for detection'of gamma emitting radioisotopes generates high
,

resolution gamma spectra which are used for quantitative _ determination and
identification. Standard geometries have been established to maximize

air-particulate filters, water, and milk.
i efficiency, for sample types: ,

lt d
4

- A description of-the analytical methods,.beginning with air particu a es use
for' each sample type is presented, followed by the general formula used fori ,

'

;

L calculation of the sample activities.

At the end of each calendar quarter,13 weekly air filters
;

Air particulate:j
from a given location are stacked in a two inch diameter Petri dish inj chronological order, with the oldest filter at the bottom,: nearest ,the

j
detector, and the newest one on top. The Petri dish is. closed and the sample;

counted.;

I A well-mixed 3.5-liter sample is poured into a calibrated
! Water and Milk: The samples are brought to ambient temperature and counted.
1- Marinelli beaker.
<

Calculation of the Samole Activity and 1.96 Siama Error:
|
1 Ng3, - Bg3,Resulti' ,

-A uiA C)EU (2.22) (v) ( t) (E4j3) (BIgj3 ) (exp
( vol - mass)

I

,

.

Net Activity'

!' I

1 . 9 6 / N g33 + E g33

5 *
(2.22) (v) ( c) (Egj3) (BIgj3) (exp-Au A*)

i

Counting Error

!
j where:

area, in counts, of a special region containing a gammaj N -
g3 emission of the nuclide of interesti

h If the detector exhibits a peak in this region when counting a
~

i NOTE: blank (i.e., from natural background (B)(t) is subtracted from
N before using the above equation. 8 is the count rate of thej. blank, cpm, in the background peak.'

|

E - 13
,
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'

background counts in the region' of interest, calculat'ed by .
S - i the.two -. fitting a straight line across:the' region connect ng.

-cg

adjacent region..
multiple of counting __ error1.96 =

dps/pci2.22L -

volume or mass of. sample analyzed -y - - -

counting' interval of sample . minutes, _

.

I

,

t- :=
efficiency of counter at the' energy region-of interest !E branching intensity of the nuclide at the gamma emission energy

=

Bf3 -2

under consideration (no. of photons per| disintegration) ..

-
gj3 ~

is the radioactive decay constant for nuclide j3.(0.693/nuclideg
A -

cn half life) .

is the elapsed time between sample collection (or end of theat =

sample collection) to the midcount time

The MDL is defined as' that ;value -equal'to the two sigma counting error. of the'-
result. Less than MOL is: reported as the- result when this value is greater~

r

than the measured result defined above.
.

I
!

.-

P

!
,

k

?

.

h

-

,

o
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ENVIRONMENTAL DOSIMETRY i

Teledyne Brown Enaineerina

' Teledyne Brown Engineering dosimeters are rectangular teflon wafersThey are annealed in a hot air oven
impregnated with 25% CaSO4:Dy phosphor. The filled
prior to use and are inserted into black polyethylene pouches.
pouches are labelled and placed in' rectangular holders which contain copperAfter exposure in the
-shielding to filter out low energy radiation. environment, four separate areas of the dosimeter are read in a-Teledyne Brov'

. The dosimeter is.then re-irradiated by aEngineering model 8300 TLD reader.
standardized Cs-137 source and the four areas are read again. . Calculation of
the environmental exposure is performed by computer, using the.re-irradiationThe

readings'to determine the sensitivity.of each area of the dosimeter. reading of control dosimeters are. subtracted to allow for transit dose and
|
;

| system background. ' '

for any given area.of the dosimeter, .the dose .aR is calculated by theA.
formula:

i
(R) ( #8 #8) (avcontrol)Dose =

,

where: !
.

initial reading of the area '

R second reading of the area (after re-irradiation)
=

RR =
,

re-irradiation dose in mR .

Ifredose average of control values. calculated as ' explained below.
=

avcontrol - no controls are used, avcontrol = 0 and gross exposures
_;result

|

Each area of each control is calculated by the-formula: ,

B. ,-
,

(cr) ( credose y! ,

cdose =
crr

i
;

where:
|

control area dose in mRcdose =

initial reading of the control area
second reading of the control area (after re-irradiation)

-cr

re-irradiation dose of the control dosimeter in mR
=crr

credose =

i

E - 15 |
|

'

s

__
_ - . . ,,



_.
,

1

!

The average of control values is then calculated from all'four areas of all

'

I

-

controls by the formula-
'

;
,

4W

[cdose*

*avcontrol gg=

,

where:.

total' number of control. dosirattesN
~ =

The average and standard deviation of the area readings for each -

C.
'

dosimeter are calculated by standard methods. -

Using the criteria that if one standard deviation is greater than 10%'of
~

the average of the four readings and that if the value of one area isD.

outside the range of 3 standard deviations of the| average of'the other
three areas, then that area will be eliminated and the results will be
based on the remaining areas.

1

i

E - 16
|
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QUALITY CONTROL.

EPA INTER-LABORATORY COMPARISON PROGRAM|
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APPENDIX F:. QUALITY CONTROL PROGRAM

Teledyne Brown Engineering (TB) and Public Service Electric & Gas (PSE&G)
participate in the EPA Radiological Inter-laboratory Comparison (cross check)

This participation includes a number of analyses on-various sampleAs a result of thisProgram.
media as found in the Peach Bottom Power Station REMP.
participation, an objective measurement of analytical precision and accuracy.

,

as well as, a bias estimation of the results are obtained.

Examination of the data shows that'the vast majority were within the EPAEach case of exceeding the control limits was investigated.
control limits.
There was no evidence to suggest systematic errors.

The results of TB's and PSE&G's participation in the EPA cross' check program
can be found in Tables F-1 and' F-2, respectively.

As part of another intercomparison program, Thermoluminescent dosimeters (TLDs) from the NRC, Pennsylvania Department of Environmental Resources and
PECO are placed at various distances around the Peach Bottom Power Station.0-2 miles, .2-5 miles and
The data were summarized into three categories: (Figures F-1 through
greater than 5 miles from the Peach Bottom Power StationThe data overlap each other, indicating that each TLDF-3, Appendix F).
system accurately represents the ambient gamma radiation levels 'in the-
environs around the Peach Bottom Power Station.

|

:

,

|

|

I

F-1 |
!
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TABLE F-1-

USEPA

INTER-LABORATORY COMPARISONS - 19934

TELEDYME BROWN
,

Normalized Jewistion - Ati Participants ..
!letJ,x steen 2 2 s.d.

Bronet Results(b) Grand Avg. Knoers
Collection Segance

Date No. - seedle Nuclide EPA Results(e)

' 0.81 :14.53 * 6.24

01/15/93 619 Water Sr-89 15.0' * :8.66 12.67 ' t 3.45 -0.64 -

Sr-90- 10.0 t 8.66 8.33 t' 3.45 -0.46 -0.58 9.66 . t 4.40
,

01/29/93 616 Water Gr-Alpha 34.0 t 15.59 17.33 a 3.45 0.05 -3.21 17.09 e ;15.08 (c)

Gr-Bete 44.0 t 8.66 52.00 t 3.00 3.47 2.77 41.99 2 14.82 - (d)

02/05/93 618 Water I-131 100.0 t 17.32 106.67. t 17.31 0.92 1.15 101.36 m. 16.40

i

06/04/93 623 Water M-3 9844.0 1704.33 9366.67-t- 458.25 -0.40 - -0.84 9591.82 t 1378.20

04/20/93 624 Water Gr-sete -177.0 t 46.77 150.0 t '0.00 -0.35 -1.73 155.52 t 36.82

' 0.78 -1.96 37.59 t 16.64

Sr-89 41.0 t 8.66 35.33 1. 4.59 -

Sr-90 29.0 t 8.66 27.33 a 1.74 -0.17 -0.58 27.82 e 3.45

Co-60 39.0 e 8.66 40.67
- 10.53 0.45 ' - 0.58 - 39.36 t 5.80

Cs-134 27.0 2 8.66 '23.67 2 4.59 -0.60 -1.15 25.40 t 4.28

Cs-137 32.0 t 8.66 34.33 m- 6.24 0.60 0.81 32.60 t 5.62

Gr-Atpha 95.0 e '41.57- ' 94.33 2 -- ~ 3.45 -0.17. 0.05 %.63 t 40.34

16.33' t 4.59 0.50 0.46- 14.90 ' t 4.16~

06/11/93 622 . Water co-60 15.0 t 8.66
.121.33-t- 60.27. 2.39 3.18 .107.54 t .15.66. (e)

au-106 119.0 t '20.78- '106.33 t 47.67 0.36 -1.83 103.87 t 25.66
Zn-64 103.0 - t - 17.32

Cs-134 5.0 e 8.66 5.67 e '1.74 0.10 0.23 5.39 t 3.14-

Cs-137 5.0 t 8.66 6.67 a 1.74 0.31 0.58: 5.76 t 2.94 a

pa-133 99.0 t 17.32 104.33 a 27.87 1.31 - 0.92 %.74 . + 13.74

07/16/93 626 Water $r-89 ' 34.0 t 8.66. 31.67 t 7.56 -0.88 -0.81 34.20 t- 13.32

Sr-90 25.0. t 8.66; 24.00 0.00 - -0.01 -0.35 .24.02 i. 6.30

07/23/93 625 Water Gr-Alpha '15.0 t 8.66 18.67 t 6.24 2.29 1.27 22.% ~ t - 8.56 i

Gr-seta 43.0 e 11.95 42.67 : t : 7.56 1.25 -0.08 37.65 t 16.95

08/27/93 628 Air Fiiter' Gr-Alphe 19.0 t' 8.66 -17.00 t .0.00 -1.04 -0.69 20.00.'t 6.54- |

Gr-Beta 47.0 t 8.66 49.00 t. 5.19 -0.11 - 0.69 49.32- t 9.24

Sr-90 19.0 2 8.66 17.67 e 1.74 -0.17 -0.46 18.17 a 6.32

Cs-137 9.0 t 8.66 9.67 t -1.74 -0.12- 0.23 ' .10.00 ' - 3.34 i

09/24/93 631 Mith .Sr-89 30.0 t 8.66 35.67 a 10.53 4.03 .1.96 -24.03 2 15.04

Sr-90 25.00 - t 8.66 24.00 _ t 5.19- 1.40 -0.35 19.97 t ~ -.10.46 <

'

g-131 120.0 t 20.78 126.67 t 17.31 0.95 0.% - 120.12' t 16.74

3.45 0.22 0.58 50.02 't 6.00-

Cs-137 49.0 t 8.66 50.67 m - . 57.% . -1.11 -1.22 '1674.07 ' t ' .190.44
1679.0 m 145.49'- 1620.00 t

K

F-2
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TA8LE F-1

USEPA

INTER-LABORATORY COMPARISONS - 1993
!

TELEDYNE BROWN ;

t

IIerimotimed Deviation
Att Participants ;

Yetedyne fleen t 2 s.d.
Breast Results(b)

Grand Avg. Knoun
Collectlan 5espence

Date No. 90edle Nuclide Ef% Results(e)

- 2'.07 - -1.97-' 117.68 e 21.24 -

10/08/93 629 Weter I-131 117.0't 20.78 103.33 t : 17.31:

10/29/93 632 Water Gr-Alpha 20.0 2 8.66 20.33 t 6.24 '2.17 0.12 14.08 t 9.28

Gr-Beta 15.0 t 8.66 15.67. t 6.24 -0.46- 0.23 17.01 t 9.60

'11/05/93 633 Water M-3 '- 7398.0 t 1281.72 6900.00 t 300.00 -0.74= -1.17 7215.65 e 1149.36 |
,

-0.36 -0.46- 29.72 e 4.66

11/12/93 634 Water co-60 30.0- 8.66 28.67~t 8.67
' -0.47- 'O.23 156.07 t 18.48

Zn-65 150.0 * 25.98 -152.00 t 27.51

Ru-106 201.0 a 34.64 177.33 t' 16.53 0.19 -2.05- .175.18 .. 36.64 (f)

Cs-134 59.0 a 8.66- . 53.33 t 14.79 -0.38 - 1.% 54.42 t 9.06

Cs-137 40.0 t 8.66 41.33 9.18 -0.28 0.46 42.14 2. 6.08

so 133 79.0 t 13.86 69.33 2 9.18 -1.54 -2.09 76.45, t - 12.62. (f)

10/19/93 635 Water Gr. Bets 58.0 t 17.32. 51.33 9.63 . ' -0.36 - -1.15 - 53.40 2 12.86

Sr-89 15.0 t 8.66 .15.00 t 3.00- 0.36 :0.00 13.% t 6.06

Sr-90 - 10.0 t '8.66 .10.00,t 0.00 -0.09- 0.00 ~10.26' 2- 4.04

Co-60 - 10.0 t 8.66 12.00 t '3.00 0.55 ' O.69 10.41 t- 3.26

-Cs-134 12.0 t 8.66 -9.00 2 3.00 0.27- -1.04 2 9.78 2 3.72

Cs-137 10.0 t 8.66 12.67 t 7.56 0.60. 0.92 - 10.93 - t 3.44 ..

Gr-Alphe 40.0 t 17.32 39.67' 1.74. -0.19- -0.06 40.77 e 16.54-

i
s

tinits are pcl/t for water and milk except K is in mg/1.
EPA Results - Expected laboratory precelston (3 sigma). Units are total pCI for air particulate fitters.(a)
Tetedyne Results - Average t 3 signe. . Units are pCI/L for water and milk except K is in og/t.

t
lf-absorption curve. The EPA water,.(b)

The EPA switched from An-241 to Th-230 alpha spike. - We calibrated with th-230, using sodium nitrate to genera e a seEhe EPA has agreed to send us a gatton of their water which we
however, has minerats whcih have greater self absorption then the sodiun nitrate matrix.-(c)
enn use to prepore a self-absorption curve with Th 230. We witt use the EPA .,jd previously derived using EPA water and Cs-137 standard.

.By oversight, we did not use the speclet self-absorption curve which we haWe soy also re-derive this curve using a water sample which the the EPA has _ agreed to send us.t

(d)
-curve in the future. The results of.four were
'The calculations were checked and found to be correct. ' The results of six pasuna eeltting isotopes were reported to the EPA. .Only the 2n-65 average was outside the contret.timits.'There is no obvious reason

e fifth, within 2 normatized deviations.(e) ithin the controt' timits.within 1 normelized deviation:
whey one isotope should be outside the control limits, white five other Isotopes were w

An investigetton is being conducted..

(f)

F-3
.
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TABLE F-2
USEPA ENVIRONMENTAL RADI0 ACTIVITY LABORATORY

INTERCOMPARIS0N STUDY PROGRAM
PSE&G |

Gross Alpha and Gross Beta Analysis
of Water (pCi/L) and Air Particulate (pCi/ filter)

* **
,

PSE&G EPA |
DATE
MM-YY ENV SAMPLE CODE MEDIUM ANALYSIS Mean i s.d. Known

01-93 EPA-WAT-AB359 Water Alpha 1513 3419. ,

Beta 3910.5 4415

04-93 EPA-WAT-P361 Water Alpha 11015 95124

Beta 16812.4 177127

07-93 EPA-WAT-AB365 Water Alpha 1610.5 1515

Beta 4012.6 4316.9

08-93 EPA-APT-GABS 366 APT Alpha 22i0 1915

Beta 4810.5 4715

10-93 EPA-WAT-P369 Water Alpha 5511.2 40110
Beta 5711.2 58110

-10-93 EPA-WAT-AB372 Water Alpha !.8!2.4 2015

Beta 2011.2 1515

The results for the January 93 gross alpha in water were not within the EPA
34 1 17.3 (two sigma), an examination of the analyses andlimit values of

counting parameters showed no apparent discrepancies in how the results were
A review of the performance of other participants in the crossdeveloped.

check program indicated that 65% of the responding laboratories developed
results outside the EPA control limits with a grand average value of 17.1

In conversations with the EPA it was determined that the AgencypCi/1.
recently switched over to using Th-230 as the gross alpha reference standard.
Previously the EPA and PSE&G used Am-241. The difference in detector response

Ifto Am-241 and Th-230 is approximately a factor of two for our instruments.
Th-230 was used as the gross reference standard the calculated response would

!

have been doubled. A Th-230 standard was obtained from EPA in order to' I
develop a new self-absorption curve and to recalibrate the detectors.

|Subsequent results have been in agreement.
|

l

|

* s.d. - one standard deviation of three individual analytical results
** known value plus or minus one sigma as reported by EPA

1

|
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TABLE F-2
USEPA ENVIRONMENTAL RADI0 ACTIVITY LABORATORY

INTERCOMPARIS0N STUDY PROGRAM
PSE&G

Gamma Analysis of Milk, Water (pCi/L) and
Air Particulate (pCi/ filter)|

* **

PSE&G EPA-
DATE
MM-YY ENV SAMPLE CODE MEDIUM ANALYSIS Mean i s.d. Known

06-93 EPA-WAT-G363 Water- Ba-133 9412.1 99110

Co-60 1510.5 1515

| Zn-65 10312.9 103 10
| Ru-106 100 3.7 119112

Cs-134 711.6 515

Cs-137 710.9 515

04-93 EPA-WAT-P361 Water Cs-134 2711.2 2715

Cs-137 3111.2 3215

Co-60 4111.6 3915

i

EPA-APT-GABS 366 APT Cs-137 1110.5 915
08-93

09-93 EPA-MLK-GS367 Milk Cs-137 4811.2 4915

K(1) 1640116 1680184

I-131 11711.4 120 12

10-93 EPA-WAT-P369 Water Co-60 1110.5 1015

Cs-134 1010 1215

Cs-137 1110 10 5

| 11-93 EPA-WAT-G371 Water Co-60 3110.9 3015i

Zn-65 15512.6 150115

| Ru-106 20019.5 201120

Cs-134 5710.9 59 5
1 Cs-137 4210.5 4015

| Ba-133 7611.7 7918

[
|

|

(1) Reported as mg/l of Potassium

* s.d. - one standard deviation of three individual analytical results
o* known value plus or minus one sigma as reported by EPA;

)
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TABLE F-2: . , ~ j

USEPA ENVIRONMENTAL RADI0 ACTIVITY LABORATORY
INTERCOMPARIS0N-STUDY PROGRAM

;

l

.PSE&G

Tritium Analysis of Water'(pC1/L)

* **

PSE&G-- EPA

l MM-YY ENV SAMPLE CODE ' MEDIUM'
ANALYSIS Mean i s.d.- -KnownDATE- .

06-93 EPA-WAT-H362 Water H-3 .92601258 98401980-
.

>

11-93 EPA-WAT-H370 Water H-3 7030133 74001740~

!

,

;

!

!

?,

-

,

| *

t

!

;

/
i.

l.
,

,.

I

l
!-

' * s.d. - one standard deviation of three. individual analytical results
,

'

I- ** known value plus or minus one sigma as reported:by EPA
.
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. TABLE F-2 '

USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY:
LINTERCOMPARISON STUDY PROGRAM-

;

PSE&G '

Iodine Analysis;of_ Water (pCi/L)- :

a
:s. *si

-

~

. PSE&G- . EPA

MM-YY ENV SAMPLE CODE MEDIUM ANALYSIS - Mean i s.d. 'Known- !DATE '

.i

02-93 EPA-WAT-1360 Water 1-131 112513.3: '100110 ',

10-93, -EPA-WAT-1368- Water 1 'I-131- 10611.9- 117112

:

(

'

L
|

.t

-
t

,

1993 1-131 in water did not agree with the EPAThe results for the February
An evaluation of the completed analyses 'showed no obvious errors byknown.'

the analyst. : A review of the . calibration process revealed a gap by a plastic:
-

spacer.between the source and the detector, sufficient to allow a difference
'

Thein the solid angle, which altered the results by a factorLof 25%.
corrective action taken was to post signs bothLinside and outside the detectorFuture-caves, requiring spacers to be inserted at the time of analysis.
calibrations reverted to counting the sample directlyf on top.of the detector
without'a spacer. Subsequent results have been in agreement.

I ' I
l

..

* s.d. - one standard deviation of three individual' analytical:results
** known value plus or minus one sigma as reported by' EPA '

1

(-
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TABLE F-2
USEPA ENVIRONMENTAL ~RADI0 ACTIVITY LABORATORY.

INTERCOMPARIS0N STUDY PROGRAM
PSE&G',

Strontium-89 and Strontium-90 Analysis of-
Air Particulates (pCi/ filter),

Mi.lk (pCi/L) and-Water (pCi/L)

;
* **

PSE&G EPA

| DATE

.
MM-YY- ENV SAMPLE CODE MEDIUM ANALYSIS' Mean i s.d. Known

|- 01-93' EPA-WAT-S358 Water. Sr-89 1610.4 1515

Sr-90 -910.2 1015
,

i

04-93 EPA-WAT-P361- Water Sr-89 4415.1- 4115-

Sr-90 2811.4 2915

07-93- EPA-WAT-S364 Water Sr-89 3512.5 3415|

Sr-90: 2510.8 2515,

l
.

08-93 EPA-APT-GABS 366 APT Sr-90 1810.9 1915

09-93 EPA-MLK-GS367 Milk -Sr-89 2710.9 3015

Sr-90 2410.5 2515
; a

!

10-93 EPA-WAT-P369 Water- Sr-89 1310 1515
"

Sr-90- 10 0.5 1015

i

;

* s.d. - one standard deviation of three individual analytical results |

;

** known value plus or minus one sigma as reported by EPA 1
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FIGURE F-1
COMPARISON OF PECO, NRC AND DER TLD DATA AT DISTANCES

1988 - 1992
OF 0 - 2 MILES FROM PEACH BOTTOM ATOMIC POWER STATION,
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FIGURE F-2
COMPARISON OF PECO, NRC AND DER TLD DATA AT DISTANCES

1988 - 1992OF 2 - 5' MILES FROM PEACH BOTTOM ATOMIC POWER STATION,
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FIGURE .F-3
COMPARISON OF PECO, NRC AND DER.TLD DATA AT DISTANCES

1988'- 1992OF > 5 MILES FROM PEACH BOTTOM ATOMIC POWER STATION,
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PBAPS SURVEYAPPENDIX G: PBAPS~ SURVEYS
.

L
|

A Land Use Census around the Peach Bottom Atomic Power Station'(PBAPS)|

was conducted by RMC. Environmental Services for PECO Energy to. comply
with Section 3/4.8.E.2 of. PBAPS's Technical Specifications. The survey

|
was conducted during the May.to October 1993 growing season.. The
results of this survey are summarized-in Table G-1.'

There were no changes required to the PBAPS REMP as a result of this
survey.

.
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LOCATION OF THE NEAREST MILK PRODUCING ANIMAL WITHIN A. .i
i

TABLE G-1'

FIVE MILE RADIUS OF PBAPS,- 1993

,i

Distance'(ft.)-
| from Vents-Sector
|

N
18,500-

NNE
-10,700

NE
10,900

ENE~
10,200

E
15,200

~ESE
15,700-

SE
25,500

SSE
-

S
15,900 ,

SSW
6,900

SW
11,600

WSW 5,000 ,

W 4,500
WNW 9,700-

NW 17,900
|

NNW
-

|

INDICATES NO MILK ANIMALS LOCATED-

P

+

!

|
!

i

G-2
'

,

l

, c * ---


