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SUMMARY AND CONCLUSIONS




Summary and Conclusions

This report on the Radiological Environmental Monitoring Program (REMP)
conducted at the Peach Bottom Atomic Power Station (PBAPS) by
Philadelphia Electric Company (PECo) covers the period 1 January 1990
through 31 December 1990. This report combines the results of the
programs conducted by Teledyne Isotopes (T1) and Clean Harbors (CH)
Labo;atorics. During this perfod 2,166 analyses were per‘ormed on 1,942
samples,

Surface water and drinking (potable) water samples were analyzed for
concentrations of gross beta, gamma spectrometry, and tritium,
Additionally, drinking water samples were analyzed for concentrations of
lodine-131. Pesults of these analyses showed no significant diffevences
between contrul locations 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 sediment samples. These media were analyzed for concentrations
of gamma emitters. No measurable (“facts from the operation of PBAPS
were detected. '

The atmospheric environment was divided into two parts for examination:
airborne and terrestrial. Sample media for determining airborne effects
include air particulates und air fodine samples. Analyses performed on
air particulate samples included gross beta and gamna 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 lodine-13]1 analyses were performed on woekl{ air
samples. A1l results were less than the minimum detectable level.

Examination of the terrestrial environment was accomplished by analyzing
milk samples for concentrations of lodine-131 and gamma emitters.
Results fror all analyses were consistent with those from previous years
and no indi:ation of PBAPS effect,

Ambient gamma radiation levels were measured monthly and quarterly
throughout the year. Most menthly and quarterly measurements were below
10 mR/std. month. These resulis were consistent with those from previous
years,

The operation of the Station had no measurable effect on the environs
surrounding Peach Bottom.
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I1.

Introduction

Peach Bottom Atomic Power Station (PBAPS) is located along tha
Susquehanna River between Holtwood and Conowingo Dams in Peach Bottom
Town-ship, York County, Pennsylvania. The initial loading of fuel into
Unit 1, a 40 Mie énot) hi?h temperature, gas-cooled reactor, began on &
February 1966, and inftial criticality was achieved on 3 March 1966.
Shutdown of Peach Bottom Unit 1 for decommissioning was on 3] October
1974, For the purposes of the monitoring program, the beginning of the
operational period for Unit ]| was considered to be 5 February 1966, A
summary of the Uni} 1 preoperational monitoring program was presented in
a previous report "),  PBAPS Units 2 and 3 are boiling water reactors
each with a power output of approximately 1050 MWe (net). The first fue)
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 § July 1974,
Criticality was achieved on 7 August 1974, and full power was f!{st
reached on 21 December 1974, Preoperational summary reports ‘@) for
Units 2 and 3 have been previously issued and summarize the results of
all analyses performed on samples collected from § February 1966 through
8 August 1973,

A, Objectives

The objectives of the REMP are:

I. To identify, measure, and evaluate existing radionuc:: in
the environs of PBAPS site and any fluctuations in
ridfoactivity levels which may occur.

2. To monitor and evaluate ambient radiation levels.

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

B Implementation

Implementation of the stated objectives is accomplished by

fdentifying significant exposure pathways, establishing base)ine

radiological dsta of media within those pathways, and monitoring
those media durina 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, milk, sediment, and fish,

-



3. Concentrations of tritium in surface and drinking water,
4. Concentrations of lodine-13]1 in drinking water, air, and milk.

£. Amt .7* gamma radistion levels at various site environs,
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dosimeters ' onsisting of calcium sulfate (CaS0O,) doped with
dysprosium (Dy) samples were coillected from forty-seven
locations The TLD locations were placed on and around the PBAPS
site using a "three ring concept”

site boundary ring consisting of thirteen locations
F, | IH, 1J, 1L, IM, INN, 2, and 40) near and wi
representing fencepost doses (1.2., at
be greater than maximum annual off

eleases

ting of twenty-five locations (3A, 4§
26, 27, 31, 32, 33A, 38, 42, 43, 44, 45
L

51) extending to approximatel

, and ten miles

: y
esigned to measure possible exposures to close

;‘u‘]("& ~(">v

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

Iwo on-site locations (] nd designated as plant complex
locations, are not included in any of the three rings

The specific TLD locations were determined by the following
criteria

The presence of relatively dense population:
Site meteorological data taking into account distance and
elevation for each of the 36 ten-degree sectors around the
s1te, where estimated annual dose from PBAPS. if any.
more significant;

wOu | gt

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

Near the dwelling closest to the main stack in the prevailing
down wind direction

A TLD set was placed at each location in a locked .ormica
“birdhouse™ or polyethylene jar located approximately six feet
above ground level. The TLD sets were exchanged monthly and
gquarterly, then sent to the laboratory for analysis

Data Interpretation
Several factors are important for interpretation of the data
presented in this report. These factors are discussed here to

avoid unnecessary repei v 2" in the discussion of the results

The minimum detectable level IDL) was defined as the two sigma




counting statistic, It represents the range of values into which
95% of repeated counts of the same aliquot wouid fall. For all
analyses an activity that was greater than or equal to the MDL was
reported as 'activit{ plus/minus the MDL value". When an activity
was less than the MDL, the result was reported as the “<MDL
value". Data received from the laboratories were reported using
the convention of rounding the result to the same number of
significant places as the first significunt digit in the error
t;q: (o.g65 3.62 £ 1.24 rounds to 4 ¢ 1: 10.93 ¢ 0.96 rounds to
10.9 ¢ 1.0).

Results for each type of sample wei'e grouped according to the
analyses performed. Means and stancard deviations of these
results were calculated. These stardard deviations represent the
variabilit{ of measured results for {ifferent samples rather than
single analysis uncertainty. For thise calculations, all results
below the MOL were considered to be at the MDL. As a result, the
gflns w:rc biased high, and the standard deviations were generally
ased low.

Program Exceptions

For 1990 the PBAPS REMP had a sample collection recovery rat: »¢
;p roximately 98%. The exceptions to this program are listed
elow:

1. Surface water sampler at location IMM was out of service from
01/16 to 01/18, 05/11 to 05/18, and 06/02 to 08/05 due to pump
malfunctions. Grab samples were taken.

2. Surface water sampler at location ILL was vut of service from
01/6 to 01/12, 07/06 to 08/22 due to pump malfunctions and
from {2{19 to 12/2]1 due to low Pond elevation. Grab samples
were taken.

3. Surface water collections for location 138 were not performed
for March and June since no water usage was recorded.

4. Drinking water sampler at location 4L was out of srrvice from
06/02 to 06/10 and 11/09 to 11/24 due to pump malfunction.
Grab samples were taken,

5. Drinking water sampler at location 61 was out of service from
01/20 to 01/27, 07/01 to 07/07, 07/28 to 08/05, 08/18 to
08/25, 09/02 to 09/22, 10/06 to 10,12, 10/21 to 12/02, and
:2{16 to 01/04 due to pump malfunctions. Grab samples were

aken,

6. Air particulate samples were not available from the locations

15 and 12D during the weeks of 10/06 to 10/12 and :0/09 to
10/15, respectively due a sample collection error.

i ¥
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changed from monthly at seventeen "ocations to quarterly at
five locations

pS was conducted weekly
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11.

1t

. Strontium -89 and -90 analyses were dropped from fish and milk

samples.

. Fish san?li was discontinued at two onsite locations and
v

offsite locations were changed to reflect sang\os collected
below PBAPS discharge (4) and above Holtwood Dam (6).

Gross Alpha and Gross Beta analyses were discontinued from
sediment samples.

Sediment samp) g was discontinued from two onsite and one
offsite locations.

Air particulate location 6B was renamed to 6f so as to
distinguish 1t from the TLD location 6B. They were both
located at Moltwood Dam, however, 6E 1s considered a "control"
location for air particulate samples where as, 6B is an
"indicator" location (as part of the intermediate distance
locations) for TLD.
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IV. Results and Discussion

A, Agquatic Environment

1.

surface Water

Samples were collected from four locations monthly (1LL, IMM,
13A and 13B). 1LL served as the control location. The
following analyses were performed.

Geoss Beta

Samples from all locations were analyzed for concentrations of

ross beta in both soluble and insoluble fractions (Table

«1.1 and C-1.2 and Figures C-1 and C-2). The results for the
soluble fraction ran?od from 1.4 to 4.3 pCi/1. The mean for
the three indicator locations was 2.7 pCi/], compared to the
mean value of 2.4 pCi/l from the control location. The
results from analysis of the insoluble portion of all samples
from the surface water locations ranged from <.4 to 4.5 pCi/l.
The mean of the indicator and control locations were 1.2 pCi/l
and 1.8 pCi/1, respectively.

Teitium

Samples from three locations (ILL, IMM, ISA{ were analyzed for
concentrations of aqueous tritium (Table C-1.3). Results
ranged from <50 to 180 pCi/1 and were within the range found
during the preoperational period. Means from indicator and
control locations compared well, with values of 100 pCi/l and
90 pCi/1, respectively.

Gamma Spectrometry

Samples from all locations were analyzed for concentrations of
arma emitters (Table C-1.4). The nuclides searched for were

Tow the minimum detectable level with the exception of
naturally occurring K-40. Potassium-40 was found at all
locations and ranged from <4 to 30 pCi/l.

Qrinking (Potable) Water

Samples were collected from two locations monthly (4L and 61).
61 served as the control location. Tie following analyses
were performed.

Gross Beta

Samples from both locations were analyzed for concentrations
of gross beta activity in soluble and insoluble fractions
(Tables C-11.1 and C-11.2 and Figures C-3 and C-4), Positive
beta activity was detected in all soluble fraction samples

s 1% »



from both locations ranging from 1.2 to 6 pCi/l. The values
from the insoluble fraction ranged from <. 4 to 8.0 pCi/l.

Only slight differences were observed between the means of the
control and indicator stations. The values were generally
below those seen in the preoperational period.

lodine-131

Samples from both locations were analyzed monthly for 1-13]
concentrations (Table C-11.3). Results from the indicator
Tocation were all less than MOL. One result (September)
:houod a positive activity of .15 pCi/1 at the control
ocation,

Tritium

Samples from both locations uoro ana\ zed for tritium
concentration quartnr1{ (Table C . Results from both
indicator and control locations 1ndicato positive tritium
activity, with no notable difference between the two
locations. The indicator location values ranged from 70 to
200 pCi/1 with a mean of 130 pei/1l. Control location values
ranged from 80 to 110 pCi/) with a mean of 100 pCi/l. The
concentrations were within the range found during the
preoperational period.

Gamma Spectrometry

Samples from both locations were analyzed for concentrations
of gamma emitters (Table C-11.5). The nuclides searched for
ware below the minimum detectable level, except for K-40 which
was found in four samples at both locations and Ra-226 which
was found in one sample. The values for K-40 ranged from <3
tg 1? pCi/1. Ra-226 activity values ranged from <4 to 20
pCi/l.

Eish

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

Gamma_Spectrometry

Positive activity was observed only for the nuclides K-40
which ran?od from 0.7 to 3.3 pCi/g (wet). A1l other nuclides
searched for were below the minimum detectable level (Table
C-111.2)., Figure C-5 11lustrates the Cs-137 activity for
indicator and control locations from the beginning of the
operational period through the present. No Plant related
nuclides were detected.

s 1>




Sediment

Samples were collected from three Tocations semi-annually (4D,
4T and 6F). The contral location was 6F. The following
analyses were performed.

Gamma Spectrometry

Samples from all locations were analyzed for concentraticns of
gamma emitters (Table C-1V.1). Beryllium-7 was found in two of
six samples with values ranging from <.1 to .9 pCi/: (dry).
Potassium-40 was found in all samples ranging from 9.5 to 23
pCi/g (dry). Positive activity from Cs-137 was found at all
locations with a mean value of .24 pCi/g (dry& for the
indicator locations and .22 pCi/g (dry) for the control
location. Radium-226 and Th-228 activity was found at all
locations. The results were consistent with those from
previous years. Figure C-6 1llustrates the comparison of
activities of Cs-137 detected at the control location and two
indicator locations from the preoperational period through the
present. No Plant related nuclides were detected.

Atmospheric Environment

1.

Airborne
a.  Air Particulates

Samples were collected from fifteen locations (18, 1Z,
2, 3A, 4A, 5, 6E, 120, 14, 15, 17, 31, 22, 33A, and 38).
Control locations were 4A, 6E, and 12D0. The following
analyses were performed,

Gross Beta

Samples from all locations were analyzed for
concentrations of xross beta (Tables C-V.] and C-V.2 and
Figures C-7 and C-8). Air particulate locations are
divided into three groups: Group I, consisting of 1B,
1Z, and 2, located on site at PBAPS; Group II, comprised
of 3A, 5, 14, 15, 17, 31, 32, 33A and 38, located at
intermediate distances from PBAPS; and Group 111,
consisting of 4A, 6F and 120, located at remote distance
from PBAPS. Comparison of results among these three
qrougs afds in doterwinin? the effects, if any,
resulting from the operation of PBAPS. The results_from
site location samples rangeg from 5 to 40 E-3 pCi/m’,
with a mean of 18 E-3 pCi/m°. The results from
intermediate locations ranged from 3 to 31 €-3 pCi/n’,
with a mean of 18 £-3 oCi/m*. The results from distant
Tocations ranged from 4 to 36 £-3 pCi/m”, with a mean of

o
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» Lhree groups suggesting
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yzed monthly fq
3) Naturally
¢ “d”;u“‘,t with activity
values similar to those om the preoperational year
Potassium-40 was found in approximately half of the
samples at or slightly abq the detection limit. No
Plant related nuclides w getected

Alrborne lodine
Continuous air samples we collected weekly at five
locatior and analy g 10 131 ‘\v"a!"ljf‘ { Vl l‘ Al)
results were less than ¢ 1inimum detectable level

eleven locations (A, B,
Farms A, B, C, and £ were
owing analyses were

Samples from al) locations were analyzed for

concentrations 131 (Tables C-VI].1) All results

1

|
but one were l1ess than the minimum detectable leve)
Nearby Farm G had a positive result of .1 ¢ .1 pCi/)

(04/23/90) which was at the detection limit

Gamma _Spectrometry

samples from five locations were analyzed quarterly for
concentrations for gamma emitters (Table C-VI1.2 and
Figure C-9). Naturally occurring K-4) was found in al)
samples with values ranging from 1,200 to 1,500 pCi/]
Positive concentrations of Cs-137 were detected at or
slightly above the detection limit in about half of the
: Iging from <2 to 7 pCi/1. Nearby
ive activity for Mn-54 and Ra-226 at
m1 n February (.9 ¢ .9 and 30 ¢t 20
pLi/l, respectively). All other nuclides searched for
were less than the minimum detectable level




Ambient Gamma
Ambient gamma ‘ ! /~seven
cations (as described in the gram description section)
Dy thermoluminescent dosimeters 5 1 I through
4 : - J
[11.4 and Figures C-10 ost monthly and quarterly
readings were below 10 mR/stc Iith with a range of 3.6 to
mR/std. month for the m ly’s and 2.6 to 10.] mR/std. month
the qua ] The high value of 15.1 occurred in April at
suspect because of the
ssociated with the result
y could give no explanation for
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error

nvestig
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1§ unusual result 11 used at this location are not send
the same time as § for the other locations in the REMP
notable differences were observed among site-boundary, middle
outer ring measurements The data indicated that operation of
did not affect the existing amb

ient gamma radiation levels
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CONOWINGD POND NEAR DAR
SITE

8.7 MILES SE OF

&7 (INDICATOR)
CONOMINGDT POND NEAR DAM
8.1 MILES SE OF SITE

41 C(INDICATOR)
CONOMINGD POND NEAR DANM
8.7 MILES SE OF SITE

&7 {INMDICATOR)
CONOWINGD POND NEAR DAM
8.1 MILES SE OF SITE

6 (CONTROL)
HOL THOOD DAM
5.8 MILES WW OF SITE

CINDICATOR)
1T€ 130° SECTOR WILL
}.9 MILES SE OF SITE

(4743
(57-68)

23 (INDICATOR)

E
(174) SITE 130° SECTOR WILIL
(23-23) 0.9 MILES SE OF SITE

FRACTION OF DETECTABLE MEASUREMENTS AT

DOCKET NO.: 50-277 & 56-27

NUMBE R

OF NONROLD (NE
REPORTED
MEASUREMEY TS




APPENDIX A

FNVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMAKY

RAD 10LOG 1 CAL

TTON ATOMIC POMNER STATION DOCKET WO 50-277 & 50-278

BED UM OR
PATHMAY SAMPLED
(UNIT OF MEASUREMENT )

ATR PARTICULATE
(E-3 PCI/CU. METER)

AIR TODINE

(E-3 PCI/CU. METER)

LR 4

(PC1/ ITER)

FACILIYY:
44

NAME OF
LOCATION OF *©a77)

REQUIRED
HIMBER OF Miniwm
ANALYSES
PERFORMED

TYPE OF
AMALYSES
PERFORMED

AMMA
£sS-134
cs-137

1-131
RAD 1OCKEMISTY

MEAN AND RANGE BASED UPONM DETECTABLE MEASUREMENTS ONLY.

SPECIFIED LOCATIONS IS INDICATED

PEACH B
YORK COUNTY. PA

INDICATOR
LOCATIONS
E AN
(F)

RANGE

1300
(474)
(1200

1300
{16716)
1500)

{1200 1400)

L 3

(1716)
(30-30)
FRACTION

IN PARENTHESES (F)

REPORTING PERIOD: 1990
ATION NiITKE NIGHEST
ANNUAL MEAN

STATION #

NAME

DISTANCE & DIRECTION

MEAN
(F)
RANGE

G (INDICATOR)
NEARBY FARM G
1.3 MILES SS& OF SI

1300 O C(INDICATOR)
NEAR SITE FARM
WEST OF CONOMINGD POND

(&/4)
{1300-1500)
d C(INDICATOR)

MEAR SITE FARM

WEST OF CONOMINGD POND

J (INDICATOR)
NEAR SITE FARM
WEST OF CONDMINGD POwD

J C(INDICATOR)
NEAR SITE FARM
WEST OF CONOMINGD POND

OF DETECTABLE MEASUREMENTS AT

NMBE R

OF NONROUT I NE
REPORTED
MEASUREMENTS




APPENDIX A
RADIOLOGICAL ENVIRONMENTA MONITORING PROGRAM ANNUAL SIMMARY
NAME OF FACILITY: PEACH BOTTON ATOMIC POMER STATION DOCKET W 54
LOCATION OF FACILITY: YORK COUNTY, PA REPON + ING PERIOD
IND ICATOR : ; LOCATION WITH WIGHEST
REQUIRED LOCATIONS l TONS ANNUAL MEAN OB R
MEDITUM OR TYPE OF MNUMBER OF HiNiW™ i AN e AN STIATI(™ # o MONEDUT TRE
PATHWAY SAMPLED ANALYSES ANALYSES DETECTABLE (F) (F) {(f) A REPORTED
(UNIT OF MEASUREMENT) PERFORMED PERFORMED LEVEL (MDL) RANGE RANGE DISTANCE £ DIRECTION MEASIRMEMENTS
DIRECT RADIATION TLD-MONTHLY 540 /A 7 6.3 SO (INDICATOR)
(MILL] -ROENTGEN / 567456 b / {(12712) TRANSCD PUMPING STATION
STD. MOMTH) 70-9.60) 0-15. 1 b ! 4.9 WILES W OF SITE

LD-OQUARTERLY ) / ) 1F (INDITATOR)
(1527152 28/2 (474 siTe. 200" SECTOR Wi

10y 0.6 MILES SSU DOF SITE

MEAN AND BANGE BASED UPONM DETECTABLE MEASUREMENTS ONLY FRACTION OF DETECTABLE MEASUREMERTS AT

SPECIFIED LOCATIONS IS INDICATED IN PARENTHMESES. (F)







APPENDIX B:

TABLES
TABLE B-1:

EIGURES
FIGURE B-:

FIGURE B-2:

FIGURE B-3:

SAMPLE DESIGNATION AND LOCATIONS

LIST OF TABLES AND FIGURES

Sample Collection and Analysis Program for the Radiological
Environmental Monitoring Program, Peach Bottom Atomic Power
Station, 1990

Environmental Sampling Locations on site or near the Peach
Bottom Atomic Power Station

Environmental Sampling Locations at Intermediate Distances from
the Peach Bottom Atomic Power Station

Environmental Sampling Locations at Remote Distances from the
Peach Bottom Atomic Power Station



TABLE B-1:

Sample Collection and Analysis Program

Peach Bottom Atomic Power Station, 1990

for the Radiological Environmental Monitoring Program for

Collection Method
and Frequency

Analysis & Freguency
Performed- -Consultant

Location Location Distance and
Description Direction

A.  Surface Water

"L Peach Bottom Units 2 0.2 miles ENE
and 3 Intake -
Composite (Control)

e Peach Bottom Canal 1.0 miles SE
Discharge -Composite

13 Chester Water Intske 2.4 miles ESE
(rew)

138 Chester Water Inteske 2.4 miles ESF

8. Drinking (Potable) Water

&L Conowingo Dam EL 33* 8.6 miles SE

MSL - Composite

Water is continuously collected in a 190
gallon tank. Each week 2 quarts sre
withdrawn from the tank prior to draining
the tank and placed in a 2 gallon
polyethyiene bottie to form a monthly
composite sample

Same as location TLL

Weter is continuously sampled. Each week
2 quarts ere withdrawn and placed in a 2
galicn polyethylene bottle to form o
monthly composite

Same as 13A but sample is collectad only
when water is used by the Chester County
Water Authority.

Water is conctimuously sampled from &
header which draws pond water from
elevation 33' MSL and is collected in &
175 gallion tank. Each week 2 qusrtis are
withdrawn from the tank prior to fraining
the tank and placed in 8 2 gallon
polyethylene bottie to form a monthiy

composite sample.

B-1

Gross Bets (S&1) - monthly - 11
Gamme Spec - monthly - 71
Tritium - quarterly - T1

Gross Beta (S81) -quarterly - CN*
Gamma Spec - quarteriy - CH*

Same as (ocation L

Gross Sets (S&1) - monthly - T1
Gamma Spec - monthiy - I}
Tritium - guarterly - T1

Same as location 13A except no
tritium analysis

Gross Bets (S81) - monthiy - T1
Gamma Spec - monthly - Ti
Tritiue - guarterly - T1

Gross Beta (S&1)- quarterly - CW*
Gamme Spec - quarterily - CH*



TABLE B-1: Sample Collectien and A~ “ysis Program for the Radiological Environmental Monitoring Program for
Peach Bottom Atomic Power Station, 1990

Location Location Distance and Collection Method Analysis & Frequency
Description Direction and Frequency Performed- -Consultant
61 Hol twood Dam 5.8 miles W ¥ater is continuousiy sampled from the Same as location &L
Kydroelectric Holtwood Hydroelectric Station Intake and
Station - Composite is collected in a 175 galion tank. Each
{Control) week 2 quarts are withdrawn from the tank

and placed in a 2 galion polyethene
bottie to form & monthiy composite,

€. Fish
“ Conowingo Pond Located in Fish from two groups representing Gamma Spec - semisrnnuaily - 71
Conowingo Pond predator and bottom feeder species
below the collected by electrofishing or other
discharge fishery gear semianmually
6 Hol twood Pond Located in Same as location & Same as location &
{Control) #Hol twood Pond
D. _ Sediment
A0 Conowinge Pond near 1.1 miles SE Recentiy deposited sediment collected Gaowma Spec - semiannuelly - 71
discharge below the wateriine, semi-anmually
47 Conowingo Pond nesr 8.1 miles SE Same as location 4D Same as (ocation 4D
Conowingo Dam
6F Mol twood Dam 5.8 miles W Same as location 4D Same as locetion &
(Control)

B-2



TABLE B-1: Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for
Peach Bottom Atomic Power Station, 1990

Location focation Distance and Collection Method Analysis & Frequency
Description Direction and Frequency Performed- -Consultant
E. Air Particulate - Air lodine
14 Weather Station #1 0.3 miles SE About 1 cfe continuous flow through glass Gross beta - weekiy - CW*
fiber filter (approx. 2™ diameter) which Gamme Spec - Quarteriy - CN*
is instelled for a week and replaced
6 Weather Station #2 0.5 miles Wy About 1 cfm continuous flow through glass Gross bets - weekly - 11
fiber snd charcoal filters (approx. 2% Gamme Spec - guarterly - 711
diameter) which are installsd for 8 week 1-131 - weekiy - 71
and replaced
12 Weather Stetion #1 0.3 miles SE Same as location 18 Same as location 18
2 On-site - 130° 0.9 miles SE Same 8s location 18 Same as iocation 18
Sector Will
34 Delts, PA - 3.6 miles SW Same ar location 18 Same as location 13
Substation
4a Conowingo Dam - 8.6 miles SE Same as location 1A Gross Beta - weekly - 71
Power House Roof Gamma Spec - quarterly - T1
{Control)
4B Concwingo Dam - 8.6 miles SE Same as location 1A Same as location 4A
Power House Roof
S wakefield, P& L.6 miles E Same 2s location 1A Same as location 4A
3 Hol twood Dam - 5.8 miles W Same as location 1A Same as location 4A
Power HWouse Roof
{Control)
120 2301 Market Stree 62 miles ENE Same as location 18 Same as location 18
Phila., PA -
{Control )
1% Peters Creek 1.9 miles ESE Same as location 1A Same as location 4A

B-3



Sample Collection and Analysis Program for ’ slocical FEnvironmental Monitoring Program fer

Peach Rottom Atomic Power Station, 1990

lection Method Analysi f requency
Freguency Performed- -Consultant

Location Location Distance and
Description Direction

Silver Spring Rd 3.6 les
Riverview Rd miies
Pilotown Rd y miles

Siste ¥ill Rd 2 @i ies

ful ton Weather .7 miles
Station

Peach Botiom Rd

i1k

-~

Two gallion grab sample is collected at -1 biweekly, monthly

each farm from 2 bulk tank contsining Cammp S guarteriy

milk bDiweekliy vhi'le cous are on pasture,

monthiy other times i quarterly Ch*
owl"?-v

{Control)

(Controt) 9.2 miles auarterly

{Control) 10.0 miles W Same as Farm B

Same as Ffarm 8

(Control) Same as Fare B
-1 biweekly. monthiy**

vz

Gamma Spe< qarterily
Same 88 Fam A

Same 2as Farm B




TABLE B-1: Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for
Peach Bottom Atomic Power Station, 1990

Location Location Distance and Collection Method Analysis & Frequency
Description Direction and Frequency Performed- -Consuitant

L] 2.7 miles ENE Same as Farm A Same as Farm 8

L 3.2 miles ESE Same as Farm A Same ss Farm A

&) 2.2 miles SW Same as Farm A Same as Farm 8

G. Environmental Dosimetry - TLD

At eech of the follewing locations there are two environmental dosimeters packets with four (4} TLD phosphors per peckage. One packet is relplaced
monthly, and one querterly.

1A Weather Station #1 0.3 miles SE Procedure for collection is described in TLD - monthly and quarterly - Ti
the placement procedure in Section 111, A

18 Weather Station #2 0.5 miles W Same #s location 1A

1c Peach Sottom South 0.9 miles SSE Same as location 1A
Substation

1 Peach Bottom 140° 0.7 miles SE Same s location 1A
Sector Site Boundary

"% Pesch Bottom 350° 0.6 miles W Same as location 1A
Sector Hill

1F Peach Bottom 200° 0.6 miles 55w Same as location 1A
Sector Rill

16 Peach Bottom North 0.7 miles Wy Same as location 1A
Substation

1™ Peach Bottom 270° 0.6 miles ¥ Same as location 1A
Sector Hill

B-5



TABLE B-I: Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for
Peach Bottom Atomic Power Station, 1990

Collection Method
and Frequency

Di<tance and
Di r!:\.tioﬂ

Location
Description

Location Analysis & Frequency

Performed- -Consuitant

Peach - tom South
Subst: on

peach Bottom 180°
Sectir Will

Peach Bottom Unit 3
intake

Peach Bottom Canal
Discharge

Peach Bottom Site

peach Bottem 130°
Sector Will

Delta, PA
Substation

Conowing Dam Power
House Roof

Wakefield, PA

Holtwood Dam Power
House Roof

Philadelphia, PR
2301 market St.
(control)
Peters Creek
Silver Spring Rd

Nottingham, PA

Substation (Control)

0.6 wiles SSE

0.7 miies S

0.2 miles ENE

1.0 miles SE

0.5 miles WSw

0.2 miles SE

3.6 miles SN

8.6 miles SE

4.6 miles E

5.8 miles W

62 miles ENE

1.9 miles ESE

3.6 miles N

12.8 miles E

Same as locetion 1A

location 1A

location ‘A

location 1A

ltocation 1A

location 1A

location 1A

location 1A

location 1A

location 1A

location A

location 1A

location 1A

focation 1A




Cellection . s Program for the ] 4 2]l Environmental Monitor
1QG(

S8ottom Atomi : . 1990

Collection Method Analysis & Freguency

Location location Distance and

5
Description Direction and Frequency Performed- -Consultant

Rivervise Ro
Fawun Grove, PA

Red Lion, PA

(Control)

Bel Air, MD Ares

{Controt)

PA Ares

Fagie Road . miles NMNE

Peach Bottom 150° 1.0 miles SSE
Sector Mill

Harrisville, W 10.9 miles ESE

Substation {Control )
Siah Road

N. Cooper Rosd
Pilotown Rd

Eckman Rd

Slate Hill Rd

Fulton Weather
Station

Peach Bottom Rd

Peach Bottom Site
‘reoa




TABLE B-1: Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for
Peach Bottom Atomic Power Station, 1990

Location Location Distance and Collection Method Analysis & Freguency
Description Direction and Frequency Performed- -Consultant

Muddy Run Enwvir. 4.2 miles NWW focation 1A
Laboratory

Drumore Township 5.0 miles WNC ilocation 1A
School

Gosher: Mill Rd 5.1 mile, NE location 1A
PE-Keeney Line 3.3 miles ENE tocation A
Sroad Creek 4.5 wiles SSE location 1A

Broad Creek Scout 4.3 miles § {location 1A
Canp

Macton Substation 5.0 miles SSW location 1A
PB-Conastone Line 6.1 miles WSW location 1A

TRANSCC Pumping 4.9 miles W iocation 1A
Station

Fin Subststion 4.0 miles WsW iocation 1A

QC Laboratory
Monthly from December through March when cows are off pasture.
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APPENDIX C:

TABLES

Table

Table

Table

Table

Table

Tab'le

Table

Table

Table

Table

Table

Table

c-1.1

¢-1.2

C-1.3

C-1.4

C-11.1

C-11.2

C-11.3

C-11.4

C-11.%

C-111.1

C-1v.1

c-v.1

DATA TABLES AND FIGURES - PRIMARY LABORATORY

Concentrations of Gross Beta Solubie in Surface Water
Samples Cullected in the Vicinity of Peach Bottom Atomic
Power Station, 1990.

Concentrations of fross Beta Insoluble in Surface Water
Samples Collected in the Vicinity of Peach suttom Atomic
Power Station, 1990.

Concentrations of Trittium in Surface Water Samples
Collected in the Vicinity of Peach Bottom Atomic Power
Station, 1990.

Concentrations of Gamma Emitters in Surface Water
Samples Collected in the Vicinity of Peach Bottom Atomic
Power Station, 1990.

Concentritions of Gross Beta Soluble in Drinking Water
Samples Collected in the Vicinity of Peach Bottom Atomic
Power Station, 1990.

Concentrations of Gross Beta Insoluble in Drinking Water
Samples Collected in the Vicinity of Peach Bottom Atomic
Power Station, 1990.

Concentrations of I-131 in Drinking Water Samples
Collected ‘n the Vicinity of Peach Bottom Atomic Power
Station, 1990.

Cencentrations of Trittium in Drinking Water Samples
Coilected in the Vicinity of Peach Bottom Atomic Power
Stat.on, 1990.

Concentrations of Gamma Emitters in Drinking Water
Samples Collected in the Vicinity of Peach Bottom Atomic
Power Station, 1990.

Concentrations of Gamma Emitters in Fish Samples
Collected in the Vicinity of Peach Bottom Atomic Power
Station, 1990.

Concentrations of Gamma Emitters in Sediment Samples
Collected in the Vicinity of Peach Bettom Atomic Power
Station, 1990.

Concentrations of Gross Beta in Air Particulate Samples
Collected in the Vicinity of Peach Bottom Atomic Power
Station, 1990.



Table C-V.2

Table C-V.3

Table C-VI.]

Table C-VII.1

Table C-VII.2

Table C-VIII.1

Table C-VIII.2

Table C-VIIIL.3

Table C-VIII.4

Table C-1X.1

EIGURES

Figure C-1

Figure C-2

Figure C-3

Figure C-4

Figure C-5

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, 1990.

Concentrations of Gamma Emitters in Air Particulate
Samples Collected in the Vicinity of Peach Bottom Atomic
Power Station, 1990.

Concentrations of 1-131 in Air lodine Samples Collected
in the Vicinity of Peach Boitom Atomic Power Station,
1990.

Concentrations of I-131 in Milk Samples Collected in the
Vicinity of Peach Bottom Atomic Power Station, 1990.

Concentrations of Gamma Emitters in Milk Samples
Collected in the Vicinity of Peach Bottom Atomic Power
Station, 1990.

Monthly TLD Results for Peach Bottom Atomic Power
Station, 1990,

Quarterly TLD Results for Peach Bottom Atomic Power
Station, 1990,

Mean TLD Results from Peach Bottom Atomic Power Station
Site Boundary, Middle, and Outer Rings, 1990.

Summary of the Ambient Dosimetry Program for Peach
Bottom Atomic Power Station, 1990.

Summary of Collection Dates for Samples Collected in the
Vicinity of Peach Bottom Power Station, 1990,

Monthly Insoluble Gross Beta Concentrations in Surface
Water Samples Collected in the Vicinity of PBAPS, 1990.

Monthly Soluble Gross Beta Concentrations in Surface
Water Samples Collected in the Vicinity of PBAPS, 1990.

Monthly Insoluble Gross Beta Concentrations in Drinking
Water Samples Collected in the Vicinity of PBAPS, 1990.

Monthly Soluble Gross Beta Concentrations in Drinking
Water Samples Collected in the Vicinity of PBAPS, 1990.

Mean Annual Cs-137 Concentrations in Fish Samples
Collected in the Vicinity of PBAPS, 1971-1990.




Figure C-6

Figure C-7

Figure C-8

Figure C-9

Figure C-10

Figure C-11

Mean Semi-Annual Cs-137 Concentrations in Sediment
Samples Collected in the Vicinity of PBAPS, 1971-1990.

Mean Weekly Gross Beta Concentrations in Air Particulate
Samples Collected in the Vicinity of PBAPS, 1990.

Mean Monthly Gross Beta Concentrations in Air
Particulate Samples Collected in the Vicinity of PBAPS,
1970-1990.

Mean Annual Cs-137 Concentrations in Milk Samples
Collected in the Vicinity of PBAPS, 1971-1990.

Mean Monthly Ambient Gamma Radiation Levels (TLD) in the
Vicinity of PBAPS, 1990.

Mean Quarterly Ambient Gamma Radiation Levels (TLD) in
the Vicinity of PBAPS, 1973-1990.



COLLECTED IN THE VICINITY OF PEACH BOTTOM ATOMIC POMER STATION, 1990

CONCENTRATIONS OF GROSS BEYA SOLUBLE IN SURFACE WATER SAMPLES

TABLE C-1.Y
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CONCENTRATIONS OF TRITIUM IN SURFACE WATER SAMPLES COLLECTED
IN THE VICINITY OF PEACK BOTTOM ATOMIC POMER STATION, 1990
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CONCEMTRATIONS OF GROSS BETA SOLUBLE IN DRINKING WATER SAMPLES
COLLECTED IN THE VICINITY OF PEACH BOTTOM ATOMIC POMER STATION, 1990

RESULTS IN UNITS OF PCI/LITER £ 2 SIGMA
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CONCENTRATIONS OF 1-131 RADIOCHEMISTY IN DRINKING WATER SAMPLES
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TABLE C IV, CONCENTRATIONL OF GAMMA ERITYERS 10 SEDIMENT SAMPLES COLLECTED
IN THE VICINITY OF PEACH BOTTON ATOMIC BOMER STATION, 1980
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CONCENTRAYIONS OF GROSS BETA IN ALR PARTICULATE SAMWPLES COLLECTED
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JUL - KEP

APR - JUN

QUARTERLY TLD RESULTS FOR PEACK BOTTOM ATOMIC POMER STATION, 1990
JAN - HAR

BESULTS IN UNITS OF MILLI-ROENTGEN/STD, MO, ¢ 2 §.D.

280, (V)
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MEAN AND TWO TIMES THE STANDARD DEVIATION OF THE QUARTERLY RESULTS.

2. SEE PROGRAM CHANGES SECTION FOR EXPLANATION,

!



TABLE TV
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QUARTERLY

TABLE C-VI

QUARTERLY

11.3 1990 MEAN TLD RESULTS FROM PEACK BOTTOM ATOMIC POMER STATION
FOR THE SITE BOUNDARY, WMIDDLE, AND QUTER RINGS

RESULTS IN UNITS OF MILLI-ROENTGEN/STD., MO. ¢ 2 STANDARD DEVIATIONS

OF THE STATION DATA

EXPOSURE SITE MIDDLE RING OUTER RING
PERIOD
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11,4  SUMMARY OF THE 1990 AMBIENT DOSIMETRY PROGRAM FOR
PEACH BOTTOM ATOMIC POVER STATION

RESULTS IN UNITS OF MILLI-ROENTGEN/STD, MO,

PERIOD PRE -OP

NC. OF SAMPLES PERIOD  FERIOD MEAN MEAN
LOCAT 10N ANALYZED LALRL Y NIM t 280, 1228.0. (1)
SITE 156 5.7 9.1 6.4 223 5.3 2.2
MIDDLE RING 300 ‘.2 9.6 6,812 6.02 2.0
QUTER RING B4 LR 5. 6.6 22,6 6,212 1.4
SITE 52 32 10.1 5.7 2.5 .42 1.7
MIDDLE RING 100 3.4 7.8 §.92 1.9 53213
QUTER RING 28 2.6 7.6 5.6 2 2.6 5.7 1.8

(1) THE PRE-OPERATIONAL MEAN WAS CALCULATED FROM TLD READINGS 1/07/73

TO B/05/75. STATIONS W, 31 AND 32 WERE ADDED TO THE PROGRAM 7/06/73

AND STATIONS 33A AND 38 WERE NOT IN THE PRE-OPERATIONAL PROGRAM.,

STATIONS THN AND 40 THROUGH 51 WERE ADDED 10 THE PROGRAM ON 07/12/80,

SITE BOUNDARY RING STATIONS - '8, C, D, ME, 'F, 16, W, Y4, 1L, 1

INN, 2, AND 40,

WIDDLE RING STATIONS <A, 4K, 5, 68, %, u 17, 22, 23, 26,
7 n 3ia, 82 , 62, 43, &4, 68,
.47, 48, 49, io 51,

QUTER RING STA!IONS 120, 16, 18, 19, 20, 218, 2.



TABLE C-I1x.Y

SURFACE WATER

SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN THE vICINITY
OF PEACH BOTTOM ATOMIC POMER STATION, 1990

(GROSE BETA AND GAMMA)

------------------ B

FEBEREE NS R AN SRR RANS R R AR E A R

COLLECTION 13
PERTOD
JAN 90 ums ~02/03
FER 90 03/03-03/03
MAR 90 03/31-03/3
AFR 90 05/05-05/0%
MAY 90 06/02-06/02
JUN 90 06/24-06/24
JUL 90 o7/28-07/28
AUG 90 09/02-09/702
$EP 90 10706+ 10/06
ocT 90 1170311703
NOV 90 12/02-12702
DEC 90 01/0%-01708
SURFACE WATER (TRITIUM)
COLLECTION 134
PERIOD
JAN-MAR 90 02/03-03/3
APR- JUN 90 05/05-06/24
JUL-SEP 90 07/28-10/06
OCT-DEC 90 11/70%-01/08
DRINKING WATER
COLLECTION &L
PERIOD
JAk 90 01/07-02/03
FEB 90 02/03-03/03
AR 90 03/03-03/31
APR 20 03/31-05/08%
MAY 90 05/05-06/02
JUN 90 06/02-06/24
JUL 90 06/24-07/28
AUG 90 07/28-09/02
SEP 9 09/02-10/06
T W 10/06- 11703
NOV 90 11/03-12/02
DEC 90 12/02-01/04
DRINKING WATER (TRITIUM)
COLLECTION &l
PERIOD
ml AR 90 01/07-03/31
APR- JUN 90 03/31-06/24
JUL-SEP 90 06/24+10/06
OCY-DEC 90 10/06-01/04

13

omo 01/19
03/02-03/02
03/31-03/3
04/26-04/26
05/18-05/18
06/26-06/24
07/20-07/20
08/30-08/30
09/21-09/21
10/26-10/26
1172811728
12/19-12/19

13

(GROSS BETA AND GAMMA)

------------

01/07 02/03
02/03-03/03
03/03-03/31
03/31-05/08
05/05-00/02
06/02-06/26
06/24-07/28
07/28-09/02
09/02-10/06
10/06 11703
11703-12/02
01/04+01/05

Caksenassnsnn

01/07-03/31
03/31-06/24
06/24-10/06
10/06-01/05

il

01/05-02/02
02/02-03/02
03/02-03/30
03/30-05/04
05/04 - 00/01
06/01-06/22
06/22-07/27
o7/27-08/31
08/31-10/0%
1670511702
11/02-11/30
11/30-01/04

1w

01/0%-03/30
03/30-06/22
06/22-107"%
10/05-01/04

(-22

AL

01706~ 08/03
02,02-03/02
03/02-03/30
03/30-08/04
05704 -06/01
06/01-06/22
06/22-07/27
or/27-08/31
08/31-10/0%
10/08- 11702
11/02-11/3%0
11/30-01/04

e

SAbsR N E R R e

01705-03/30
03/30-06/22
06/22-10/05
10/05-01/04

CIODINE - *31)

wl

6l

R

01/26-02/03
02/24-03/03
03/24-03/31
04/28-05/0%
05/26-06/02
Oo/16-0u/26
or/21-07/28
08/24-09/02
09/29-10/06
10/26-11/03
11/26-12/02
12/28-01/04

01/27-02/03
02/23-03/03
03/24-03/31
04/28-05/0%
05/2¢4-06/02
05/15-06/24
or/21-07/28
08/25-09/02
09/29-10/06
10/27-11/03
12/02-12/02
1270201105



SUMNARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN THE VICINITY
OF PEACH BOTTON ATOMIC POMER STATION, 1990

AR PARTICULATES AND AlR 10DINE

ooooooooooooo )

TABLE C-1x.Y

wEEK 18

01 12/29-01/07  12/29-0V/07  12/29-01/07
02 01/07-01/13  01/07-09/13  01/07-01/13
03 0171301719  01/13-01/19  01/13-01/19
06 0171901726  01/19-01/26  01/19-01/26
05  01/26-02/03 01/26-02/03 01/26-02/03
06 02/03-02/10 02/03-02/10 02/03-02/10
07 02/10-02/17  02/10-02/17  02/10-02/17
o8 02/17-02/26  02/17-02/726  02/17-02/24
09  02/24-03/03 02/24-03/03 02/2¢-03/03
10 03/03-03/10 03/03-03/10 03/03-03/10
11 03/10-03/17  03/10-03/17  03/10-03/17
12 O3/17-03/26  03/17-03/24  03/17-03/24
13 03/26-03/31  03/24-03/31  03/24-03/31
14 U3/31-04/07  03/31-04707  03/31-04/08
15 04/07-04/%  04/07-04/716 0470804714
16 04/14-06/01  06/V4-04721  04/14-04/21
17 04/2V-04/28  04/21-04/20 04/721-04/28
1) 04/28-05/05 04/28-05/05 04/28-05/08%
19 05/05-05/12 05/08-05/12 05/08-05/12
20 05/12-05/20 05/12-05/20 08/12-05/20
"N 05/20-05/26 05/20-05/26 05/20-0%/26
2 05/26-06/02 05/26-06/02  05/726-06/02
23 06/02-06/10  06/02-06/10  06/02-086/10
% 06/10-06/16 06/10-06/16 06/10-06/16
2% 06/16-06/26  06/16-06/24  06/16-06/24
26 06/24-07/01 06/24-07/01  06/26-07/01
27 07/C1-07707  07/01-07/07 0770107707
28 07/07-07/1%  O7/07-07/1%  O7/07-07/1%
29 O7/15-07/21  O7/15-07/21  O7/1S-01/20
30  O7/21-07/28  07/21-07/28  O7/21-07/28
n 07/28-08/03 07/28-08/03 07/28-08/03
32 08/03-06/11 08/03-08/11  08/03-08/11
33 08/11-08/'7 0B/11-08/17  08/11-08/17
34 08/17-03/24 OB/17-0B/26 OB/\T-08/24
35 08/24-09/02 08/24-09/02 08/24-09/02
36 09/02-09/07 09/02-09/07 09/02-09/07
37 09/07-09/16  09/07-09/16  09/07-09/16
38 09/16-09/21  09/16-09/2)  09/16-09/21
A 1Y 09/21-09/30 09/21-09/30 0%/21-09/30
40 09/30-10/06 09/30-10/06  09/30-10/06
& 10/06-10/12  10706-10/12  10/706-10/12
62 10/12-00/19  10/12-10/19  10/12+10/19
43 1071910726  10/19-10/26  10/19-10/26
&  10/26-11/03  10/26-11/08  10/26-11/03
4% 11/03-11/09 1170311709  11/03-11/09
& 110911796 110911706 11709411716
&7 M6 11726 0 M6 11726 11716411724
A8 11/2612/02  11/24412/02 1172612702
& 12/702-12/07  12/02-12/07  12/02-12/07
SO 12/07-12/% 1270712/ 127071271
$1 127912721 127%72Y vy
2 12/21-12/28  12/2\-12/28 172112728

c-23



TABLE C-1x.

ALk PMHMA'“ AN Ml 100 1 NE

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

......

ISA RS A S A b bt b PR R

RIZZLENES

GROUP 11 -

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

12/” <01/07
01707-01/13
0171301719
01/719-01/26
01/26-02/03
02/03-02/10
02/10-02/17
02/17-02/24
02/24-03/03
03/03-03/10
03/10-03/17
03/17-08/24
03/24-03/1
03/31-04/07
04 /070474
04/74-04721
04/721-04728
04/28-05/0%
05/05-08/12
05/12-05/20
05/20-05/26
05/26-06/02
06/02-06/10
06/10-06/16
06/16-06/24
06/24-07/01
07/01-07/07
0770707718
07/715-07/21
0r/21-07/28
n7/28-08/03
08/03-08/11
08/11-08/17
08/17-08/24
08/24-09/02
09/02-09/07
09/07-09/%6
09/16-09/21
09/29-09/29
09/29-10/06
10/06-10/12
10/12-10/19
10719-10/26
10/726-11/03
11703-11/709
1170911716
1171611724
11/26-12/02
12/02-12/07
12707-12/14
12/%- /21
12/721-12/28

12/30-01/07
01/07-01/13
01/13-01/20
01/20-01/27
01/27-02/03
02/03-02/10
02/10-02/17
02/17-02/23
02/23-03/03
03/03-03/10
03/10-03/17
03/17-08/24
03/24-03/31
03/31-04/707
0470704714
Ok /1604721
0h/21-04/728
04/28-0570%
05/05-08/12
05/12-08/19
05/19-05/26
05/26-06/02
06/02-06/09
06/09-06/15
06/15-06/24
06/26-06/30
06/30-07707
07/07-07/18%
or/18-07/21
e7/21-07/28
07/28-08/0%
08/05-08/11
08/11-08/18
08/18-08/2%
08/25-09/02
09/02-09/08
09/08-09/1%
09/715-09/22
09/22-09/29
09/29-10/06
10/06-10/12
10712-10/21
10/21-10/727
10/27-11/03
11/703-11/11
AAFARERAVALS
1WAAT- 11724
11/26-12/02
12/02+12/08
12/08-12/16
1271612722
12/22-12/29

INTERMED IATE DISTANCE LOACATIONS

12/30-01/707
01/07-01/13
01/13-01720
01/20-01/27
01/27-02/03
02/03-02/10
02/10-02/17
02/17-C2/23
02/23-03/03
03/03-08/10
03/10-08/17
03/17-03/24
08/24-03/31
03/31-04/707
04707047
D4/ 14-04721
046/721-04/28
04/28-05/0%
05/05-05/12
05/12-05/19
05/19-05/26
05/26-06/02
06/02-06/09
06/09-06/15
06/15-06/24
06/24-06/30
06/30-07/07
07/07-07/15%
07/15-07/721
07/21-07/28
07/28-08/0%
08/05-08/11
08/11-08/18
08/18-08/25
08/25-09/02
09/02-09/08
09/08-09/1%
09/15-09/22
09/22-09/29
09/29-10/06
10/06-10/12
10712-10/19
10/19-10/727
10/27-11/03
11708-11/11
ARFAREREVA L
NAT-11/24
11/26-12/02
12/02-12/08
12/08-12/16
12/16-12/22
12/22-1279

------------

12/!0-01/07
01/07-01/713
01/13-04/27
01/720-01/727
01/27-02/03
02/03-02/10
02/710-02/17
02/17-02/23
02/23-03/03
03/03-03/10
03/10-03/17
03/17-03/24
03/24-03/31
03/31-04/707
047070474
04/716-04/21
04721-04/28
04728-05/0%
05/05-08/12
05/12-05/19
05/19-0%/2¢
05/26-06/02
06/02+06/09
06/09-06/15
06/15-06/26
06/24-06/30
06/30-07707
07/07-07/1%
07/18-07/21
07/21-07/28
07/28-08/05
08/05-08/11
08/11-08/18
08/18-08/25
08/25-09/02
09/02-09/08
09/08-09/15
09/15-09/22
09/22-09/29
09/29+10/06
10/06-10/12
10712-10/21
10/21-10/727
10/27-11/03
11/03-1/11
AAVAREREVA LS
1WAT- 11724
11/26+12/02
12/702-12/08
12/08-12/16
121612722
12/22-12/29

C-24

SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN THE VICINITY
OF PEACH BOTTON ATOMIC POMER STATION, 1990

1!/‘0 01/07
01/707-01713
01713-01/20
01/20-01/27
01/27-02/03
02/03-02/10
C2/10-02/17
02/17-02/23
02/23-03/03
03/03-0%/10
03/10-08/17
03/17-03/24
03/26-03/31
03/31-04707
04707~/ 14
04714 Uks21
0472104728
0472805705
05/05-05/12
05/12-05/19
05/19-05/26
05/2¢-06/02
06/02-06/09
06/09-06/15
06/15-06/24
06/24-06/30
06/30-07/07
07/07-07/1%
07/15-07,2%
07/21-07/28
07/28-08/05
08/05-08/11
08/11-08/18
08/168-08/25
08/25-09/02
097029708
09/08-09/15
09/15-09/22
09/22-09/29
09/29-10/06
10/06-10/12
10/12-10/19
10/19-10/27
10/27-11703
11708-11/11
AAVARERA VAT
NAT- 11724
1/26-12/02
12/02-12/08
12/08-12/16
12/16-12/22
/2289




TABLE C-1x. 0 SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN THE VICINITY

OF PEACH BOTTONM ATOMIC POWER STATION, 1990
AR PARTICULATES AND Al" 1CDINE

........................ eerenn

GROUP 11 « INTERMEDIATE DISTANCE LOACATIONS

L)

R

12/3%0-01/07
01/07-01/13
01/13-01/20
01/720-01/27
01/27-02/03
02/03-02/10
02/10-02/17
02/17-02/23
02/23-03/03
03/03-03/10
03/10-03/17
O3/17-03/724
03/24-03/31
03/31-04707
046/07-04714
04/14-04/21
04/21-04728
04/28-058/08
05/05-05/12
05/12-08/19
05/19-05/26
05/26-06/02
06/02-06/09
06/09-06/1%
06/15-06/24
06/24-06/30

O

12/30-01/07
01/07-01/13
0171301720
01/20-01/27
01/27-02/08
02/03-02/10
02/10-02/17
02/17-02/23
02/23-03/0%
03/03-0%/10
03/10-03/17
03/17-03/724
03/24-03/34
03/31:04/07
0470704714
04714404721
04721+0k/28
04/28-05/0%
05/05-08/12
05/12-05/19
05/19-08/26
05/26-06/02
06/02+06/09
06/09-06/15
06/15-06/24
06/26-06/50
06/30-07/07
07/07-07/1%
07/15-07/21
07/21-07/28
07/28-08/0%
08/05-08/11
08/11-08/18
08/18-08/2%
08/25-09/02
09/02-09/08
09/08-09/1%
09/15-09/22
09/22-09/29
09/29-10/06
10/06-10/12
10/12-10/721
10/21-10/27
10/27-11/08
11/703-11/11
111717
1NAT-11/24
11/24+12702
12/02-12/08
12/08-12/16
12/16-12/22
18/22- /89

33

R

12/30-01/07
01/07-01/13
01/13-01/20
01/20-0V/27
01/27-02/03
02/03-02/10
02/10-02/17
02/17-02/23
02/23-03/03
03/03-03/10
03/10-08/17
03/17-03/24
03/24-03/34
on/31-04/707
04/07-04/14
04/146-04/2Y
0472104728
04/28-05/05
05/05-05/12
05/12-05/19
05/19-05/26
05/26-06/02
06/00-06/09
06/09-06/1%
06/15-06/24
06/24 06730
06/30-07/07
07/07-07/1%
or/18-07/21
0r/21-07/28
07/28-08/05
08/05-08/11
0B/11-08/18
08/18-08/2%
08/25-09/02
09/02-09/08
09/08-09/1%
Ov/15-09/22
09/22-09/29
09/29-10/06
10/06-10/12
10/12-10/19
10799-10/27
1078711705
170811/
ARVARERAVALS
MWAT-11724
11/26-12/02
12/02-12/08
12/08-12/16
12716-12/722
12/22-12/29

R

12/730-01/07
01707-01/13
01/713-01/20
01/20-01/27
0172702703
02/03-02/10
02/10-02/17
02/17-02/2%
02/23-03/03
03/03-03/10
03/10-03/17
03/17-03/24
03/24-03/31
03/31-04/707
0470704714
0471604721
0472104728
04/28-05/08
05/05-05/12
05/12-08/19
05/19-05/26
05/26+06/02
06/02-06/09
06/09-06/1%
06/15-06/24
06/26-06/30
06/30-07/07
07/07-07/1%
07/15-07/721
07/21-07/28
07/28-08/05
08/05-08/11
08/11-08/18
08/18-08/25
08/25-09/02
09/02-09/08
09/08-09/1%
09/15-09/22
09/22-09/29
09/29-10/06
10/06-10/12
1071210719
1071910727
10/27-11/03
11/03-11/11
ARVARERR VA Y
MAT-11/24
11/26-12/02
12/02-12/08
12/08-12/16
12716-12/22
12/22-12/29




TABLE C-1x.Y

ALR PARYICULATES AND ALR 10DINE

)
ue
03
0%
0%
08
14
08
0%
10
"
12
13
%
15
16
\7
8
19
20
2
a2
23
24
e
26
27
28
29
30

NIESELESELRLESEUYSYERT.

12/29-01/07
01707-01/13
01/13-01/719
01/19-01/2%
01/26-02/C3
02/03-02/10
02/10-02/17
02/17-02/724
02/24-03703
03/0%-03/10
03/10-03/17
03/17-08/24
03/24-03/3
03/31-04707
0470704714
0471406720
04/721-04/28
04/28-05/08
05/05-05/12
05/12-05/20
05/20-05/26
05/26-06/02
06/02-06/10
06/10-06/16
06/16-06/24
06/26-07/01
07/01-07/07
07/07-07/1%
07/18-07/21
07/21-07/28
07/28-08/03
08/03-08/11
08/11-08/17
08/17-08/24
08/24-09/02
09/02-09/707
09/07-09/16
09/16-09/21
09/21-09/29
09/29-10/06
10/06-10/12
10/712-10/19
1071910726
10/26-11/03
1170811709
11709-11/7%¢
11796-11/24
11/2412/02
12/02-12/07
127071271
1292720
12/21-12/28

12/30-01/07

01/07-01/13
€1/13-01/20
01/20-01/27
01/27-02/03
02/03-02/10
02/10-02/17
02/17-02/23
02/23-03/03
03/03-03/10
03/10-03/17
03/17-03/24
03/24-03/3%
03/31-04/07
04/707-04714
0471404721
0472106720
04/28-05/05
05/05-08/12
05/12-05/19
05/19-08/26
05/26-06/02
06/02-06/09
06/09-06/15
06/15-06/24
06/26-06/30
06/30-0/707
07/07-07/15
07/15-07/21
07/11-07/28
07/28-08/05
08/05-08/11
08/11-08/18
08/18-08/2%
08/2%-09/02
09/02-09/08
0970809715
09/15-09/22
09/22-09/29
09/29-10/06
10/06-10/12
10/712-10/21
1072110727
10/27-11/03
11708-11/1%
ARVAREREVARS
MAT-11/724
11726-12/02
12/02-12/08
12/08-12/16
12/16-12/22
/2

SUMAARY OF COLLESTION DATES FOR SAMPLES COLLECTED 1N THE VICINITY
OF PEACH BOTTOM ATGMIC POMER STATION, 1990

120

01/08-01/16
o7 0V R
01/22-01/29
01/29-02/05
02/05-06/12
02/712-02/20
02/20-02/26
02/26-03/0%
03/05-03/12
03/12-03/19
03/719-03/26
03/26-04/02
0k /0204709
0470904716
04716-04/23
04/25-04/30
04/30-05/07
05/07-0%/4
05/14-0%/21
08/21-08/29
05/29-06/04
06/04-06/11
06/11-06/19
06/19-06/2%
06/25-07/02
07/02-07/09
07/09-07/16
07/16-07/23
07/23-07/30
07/30-08/06
08/06-08/13
08/13-08/20
08/20-08/27
08/27-09/04
09/04-09/10
09/10-09/17
09/17-09/24
09/24-10/01
1070110709
1070910718
10/18-10/22
10/22-10/729
10/29-11/05
11/08-11/13
171311719
1171911726
11/26-12/03
12/03-12/10
12710-12/17
12/17-12/24
12726 12/01







SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN THE VICINITY OF

PEACH BOTYOM ATOMIC PIMER STATION, 1990

TABLE C- 1.0
TLD « QUARTERLY
JAN - MAR
STATION 1990
& o
" 01707-03/31
Al 01/07-03/01
e 01/07-03/3%
1 o1/707-08/M1
¥ 01/707-08/01
L 01/07-03/31
1% 01/07-03/34
" 01/07-03/%1
1 01/07-03/31
¥ 01/07-03/31
I 01/07-08/81
- 01/07-03/31
2 01/07-08/31
pT 01/07-03/01
“ 01/07-03/ M
3 01/07-03/31
ob 01/707-03/31
TN 01/07-0%3/31
1% 01/07-03/31
120 01/708-04 /09
1% 01/67-03/31
1% 01/07-03/31
17 01/07-0/ 00
18 0170703/
9 01707-03/0
20 01/07-03/31
Pl ] 01/07-03/3
22 01/07-03/31
23 01/07-03/31
26 01/07-03/%1
26 01707-08/31
rid 01/07-03/31
n 01707-03/3
3
b ¥ 01/07-03/31
35 01/07-03/3
3 01/07-08/31
«0 01/07-03/3
& 0107-03/%
4“3 01/07-03/51
o 01707-03/31
W5 01/707-08/3
& 0107-03/01
&7 01/07-03/31
o8 21/07-03/31
&9 01/07-08/3%
50 01707-03/31
$" 01/07-03/%1

-----------

03/31-06/24
03/81-08/24
03/31-06/26
03/31-06/26
03/31-06/24
03/31-06/26
03/31-06/24
03/31-06/24
03/31-06/24
03/31-06/26
03/31-06/24
03/31-06/24
04/700-07/702
03/31-06/24
03/31-06/24
03/31-06/24
03/31-06/24
03/31-96/2¢
03/31-06/24
03/31-06/2«
03/31-06/24
03/31-06/24
03/31-06/24
03/31-06/24
03/31-06/24
03/31-06/24

03/31-06/24
03/31-06/24
03/31-06/24
03/31-06/24
03/31-06/24
03/31-06/24
03/31-06/724
03/51-06/24
03/31-06/24
03/31-06/24
03/31-06724
03/31-06/24
03/31-06/24
03/31-06/24

JUL - SEP
1990

-----------

06/26-10708
06/26-10/06
067260708
06/26-10706
06/24-10/06
06724 10/08
06/24-10/06
0672410706
/2610708
06/26-10/06
0672410706
0672410706
0672610706
06/26-10706
0672410706
06/26-10/06
06/2610706
06/26-10706
06/26-10706
07/02+10/01
06/24-10/06
06/24- 10706
06/24-10706
06/24-10/06
06/26-10, 'y,
06/26-10/06
06/24-10/06
0672610706
06/26-10/06
06/246-10/06
0672610708
06/24-10/08

06/24-10/06
06/24-10/06
06/24-10/06
06/26-10/06
06/24-10/06
06/24-10/06
06/24-10/06
06/24-10/06
0672410706
06/24-10/06
06/26-10/06
06/24-10/06
06/24+-10/06
06/26+10/06
08/24-10/06

OCT-DEC
1990

10/06-01/

1070601704
10/706-01/04
10/06-01/04
10/06-01/04
10/06-01/04
10/06-01/04
10/06-01/04
1070601, 04
10/706-01/04
1070601704
10/06-01/04
1070601704
10706-01/04
10/06-01/04
10/06-01/08
10/06-01/0%
10/06-01/04
10/06-01/0%
1070101707
10/06+01/08
10/06-01/08
10/06-01/0%
10/06-01/0%
16/06-01/0%
10706+ 01/04
10/06-01/0%
10/06-01708
10/06-01/04
10/06-01/0%
10/06-01/0%
10/06-01/04

10/06-01/08
10/06-01/05
10/06-01/708
10/06-01/0%
10/06-01/04
10/06-01/0%
10/06-01/0%
10/08-01/0%
10/06-01/08
10/06-01/04
10/06-01/04
10/06-91/04
10/06+01/04
10/06-01/04
10/06-01/08

c-28




FIGURE C-1
MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN SURFACE
WATER SAMPLES COLLECTED IN THE VICINITY OF PBAPS, 1990
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FIGURE C-2

MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN SURFACE
WATER SAMPLES COLLECTED IN THE VICINITY OF PBAPS, 1990
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FIGURE C-3
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MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING
WATER SAMPLES COLLECTED IN THE VICINITY OF PBAPS, 19390
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FIGURE C-4
MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING
WATER SAMPLES COLLECTED IN THE VICINITY OF PBAPS, 1990
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FIGURE C-5
MEAN ANNUAL CS-137 CONCENTRATIONS IN FISH SAMPLES
COLLECTED IN THE VINCINITY OF PBAPS, 1971 - 1990
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FIGURE C-6

MEAN SEMI-ANNUAL CS-137 CONCENTRATIONS IN SEDIMENT

COLLECTED IN THE VICINITY OF PBAPS, 1971 - 1990
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FIGURE C-7

MEAN WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED IN THE VICINITY OF PBAPS, 1990
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FIGURE C-8

MEAN MONTHLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED IN THE VICINITY OF PBAPS, 1970 - 1800
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FIGURE C-9
MEAN ANNUAL CS-137 CONCENTRATIONS IN MILK SAMPLES

COLLECTED IN THE VICINITY OF PBAPS, 1971 - 1990
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FIGURE C-10
MEAN MONTHLY AMBIENT GAMMA RADIATION «TLD)
LEVELS IN THE VICINITY OF PBAPS, 1990
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FIGURE C-11
MEAN QUARTERLY AMBIENT GAMMA RADIATION (TLD)
LEVELS IN THE VICINITY OF PBAPS, 1973 - 1990
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APPENDIX D: DATA TABLES AND FIGURES - COMPARISON LABORATORY

TABLES

Table D-1.1 Concentrations of Gross Beta Insoluble in Surface and
Drinking Water Samples Collected in the Vicinity of Peach
Bottom Atomic Power Station, 1990.

Table D-1.2 Concentration of Gross Beta Soluble in Surface and Drinking
Water Samples Collected in the Vicinity of Peach Bottom
Atomic Power Station, 19950,

Table D-1.3 Concentrations of Gamma Emitters in Surface and Drinking
Water Samples Collected in the Vicinity of Peach Bottom
Atomic Power Station, 1990,

Table D-11.1 Concentrations of Gross Beta in Air Particulate Samples
Collected in the Vicinity of Peach Bottom Atomic Power
Station, 1990.

Table D-11.2 Concentrations of Gamma Emitters in Air Particulate Samples

Collected in the Vicinity of Peach Bottom Atomic Power
Station, 1990,

Table D-111.1 Concentrations of [-131 by Chemical Separation and Gamma
Emitters in Milk Samples Collected in the Vicinity of Peach
Bottom Atomic Power Station, 1990.

Table D-1IV.1 Summary of Collected Dates for Samples Collected in the
Vicinity of Peach Bottom Atomic Power Station, 1990.

FIGURES

Figure D-1 Weekly Gross Beta Concentrations in Air Particulate Samples
Collected from PBAPS Locations 1A and 1Z, 1990.

Figure D-2 Weekly Gross Beta Concentrations in Air Particulate Samples

Collected from PBAPS Locations 4A and 4B, 1990.



The following section contains data and figures 1llustrating the analyses
performed by the quality control laboratory. Duplicate samples were obtained
from several locations and media and split between the primary laboratory,
Teledyne lsotopes (T1) and the quality control laboratory, Clean Harbors (CH).
Comparison of the results for most media were within expected ranges, though
occasional differences were seen:

Clean Harbors results of gross beta insoluble in surface and drinking water
samples (Table D-1.2) were generally lower than the results from Teledyne
Isotopes (Table C-1.2, Appendix C). The differences were probably due to
differences in the laboratory’s respective analytical procedures. CH ashes
the sample prior to counting whereas Tl does no ashing prior to counting.

CH h?d some difficulty meeting the MOL values required for La-140 in water
samples.

Gross beta results for air particulate samples were similar for both
laboratories (Figures D-1 and D-2).



TABLE D-1.1 CONCENTRATIONS OF GROSS BETA [INSOLUBLE IN SURFACE AND DRINKING WATER SAMPLES
COLLECTED IN THE VICINITY OF PEACH BOTTOM ATOMIC POWER STATION, 1990

RESULYS IN UNITS OF PCI/LITER ¢ 2 SIGMA
COLLECTION n T L 6l
PERIOD

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

TABLE D-1.2 CONCENTRATIONS OF GROSS BETA SOLUBLE IN oy "ACE anD DRINKING WATER SAMPLES
COLLECTED IN THE VICINITY OF PEACH BOTTOM /TOMIC POWER STATION, 1990

RESULTS IN UNITS OF PCI/LITER ¢ 2 SIGMA

COLLECTION i L &l 6l
PERICD
FEB 90 1.5 20.6 1.4 2 0.4 0.8 204 0.9 12 0.6
MAY 90 2.4 2 0.6 2.8 12 0.6 2.6 206 2.9 10.6
AUG 90 3.0 208 2.9 210.8 2.9 208 3 t 1
T 9 2.8 20.7 3.2 t0.7 3.7 208 2.8 0.8
MEAN 2.4 2 1.3 2.6 1.6 2.9 2124 2.4 2.0

D-2



TABLE D

STATION ¢
CODE

i

Tr

&l

3 CONCENTRAT IONS

COLLECTED

RESULTS

COLLECTION

PERICD
FES 90
MAY 90
AUG 90
oc! 90

MEAN
FEB 90
MAY S0
AUG 90
ocT 90

MEAN
FEB 90
MAY 90
AUG 90
ocY 9¢

ME AN
FE8 90
MAY 9C
AUG 90
ocY 90

MEAN

K-40
< &0
< 60
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80 ¢ &0
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83 = 60
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< 60
< 60
é5 ¢ 20
< 860
< 60
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HITY OF PEACH BOTTOM ATOM!

PCI/LITER

54

i W

(F R R R

w

- Wl

W W

o

<1 GMA
58  FE-S
5 « R
3 «8
3 <9
3 <8
3 8
5 <8
. <8
5 <9
3 <8
3 « 8
3 -
3 <
3 <9
3 <9
3 <9
3 <9
3 ¢
3 <9
3 <9

IN SURFACE

DR INK ING
STATION,

W

M

=

(™ W

W e e

POME R

WATER

>0 OO

o

- O

< AT
1990
R-95
6
< &
< &
« 4
<6
<« &
<6
< A
< A
< é
< b
’{i
< b
< 6
< 6
L -
< &
< &
<6
< 6

2

s »

CS-134
< 3
«< 3
<3

A
W e

<3
<3
<3
< 3
<3
I

B
[ R R P

- O

-

137

«< 3

b
<3
«< 3
<3
<3
«< 3
< 3
<35
< 5

~
e

A
-

WO e

LA-Y& L3
« 8
<8
« 10
« B
« 9
« 9
«< 9
10 8
« B
<9 b
« 8
«<9
< 10
in
«< 9
< 10
<« 0
« |
<9
< 1

*

& W

wt

RS



TABLE D-11.1
YEEK 1A
0 23
0z 28
05 2
0% 25
05 18
06 23
o7 19
o8 20
o 2
10 27
1" 26
12 20
13 16
1% 14
15 18
16 20
17ar
18 19
1% 22
20 17
21 1%
2 1
23 15
2 19
25 18
% 23
7 21
28 16
¥ 7
30 118
N
32 2
3 2%
L O
% 18
3 2
3T v
38 13
¥ 20
40 18
LIS
& 6

43 9
b 2
45 26
4 19
7T
M
49 18
50 27
51 19
52 20
MEAN 20

CONCENTRATIONS OF GROSS BETA IN AIR PARTICULATE SAMPLES COLLECTED
IN THE VICINITY OF PEACH BOTTOM ATOMIC POWER STAYION, 1990

RESULTS IN UNITS OF E-3 PCI/CU. METER ¢ 2 SIGMA
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TABLE D CONCENTRATINS OF GAMMA EMITTERS IN ALR
IN THE VICINITY OF PEACH BOTTOM ATOMIC

RESULTS IN UNITS OF E-3 PCI/

STATION COLLECTION
CODE PERIOD

1A 12/29-03/ 31
03/31-07/01
07701-09/30
09/30-12/28

NNNN

MEAN

12/29-03/31
o3/31-07/0n
07701-09/29
09/29-12/28

MEAN

PART I(

POMER

ULATE

STATION,

SAMPLES

1990




TABLE D-111.1

STATION COLLECYION

oo
..-.8

A

A A A A
D .
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8% 8 878F 9

A A AA
-
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<

COMCENTRATIONS OF 1-131 8Y CHEMICAL “"OARAYION AND GAMMA EMITTESS IN MILK SAMPLES
COLLECTED IN THE VICINITY OF PEACH BOTTOM ATOMIC POMER STATION, 1990

RESULTS IN UNITS OF PCI/LITER ¢ 2 SIGMA
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SUMMAPY (" COLLECTION DATES FOk SAMPLES COLLECTED IN
THRE VICINITY OF PEACH BOTTONM ATOMIC POWER STATION, 199(
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FIGURE D-1
MEAN WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE

SAMPLES COLLECTED FROM PBAPS LOCATIONS 1A AND 1Z, 1990
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FIGURE D-2
MEAN WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE

1000 FSAMPLES,COLLEC’I’ED FROM PBAPS LOCATIONS 4B AND 4A, 1990
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SYNOPSIS OF ANALYTICAL PROCEDURES



APPENDIX E: SYNOPSIS OF ANALYTICAL PROCEDURES

The following appendix is comprised of two sections: Section 1 describes the
collection methods used to obtain sampl.s for the REMP, and Section 2 describes
the methods and formulas used by Teledyne Isotopes and Clean Harbors to obtain
the sample activities.
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Section 1: Collection Methods
Surface and Drinking Water Samples

Surface and drinking water samples are composited over a one-month period at
four locations (I1LL, 1MM, 4L, and 6I). Water is continuously sampled at each
location and collected in large tanks. Two quarts of water are removed from the
tank each week and put into a clean two-gallon polyethylene bottle to form a
monthly composite. At locations 13A and 13B a monthly grab sample is obtained.

Air Particulate and Air Jodine Samples

Air particulate samples are obtained using a system consisting of a pump, a
glass fiber filter with a 35-am diameter orific2, and a running time meter to
indicate the total period of op:ration. At 11hose locations where airborne
iodine was also sampled, a charccal filter was mounted behind the glass fiber
filter. The volume sampled for the period if determined from the known flow
rate and the running time. At the .nd of each weekly air particulate collection
period, the air sampling unit is stopped. The filter is then removed from the
holder and replaced with a clean filter, and the air sampling unit is returned
to operation.

Sediment Samples

Sediment samples are collected by 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 8l
square inches. In shallow water (1-4 feet), sediment is collected by scooping
up mud with a plastic two gallon bucket.

Milk Samples

Milk samples are obtained by removing two gallons from the dairyman’s bulk tank.
The sample from each location is therefore a composite of all the milk from the
dairy herd (from 1 to 3 milkings). The milk is scooped from the agitated bulk
tank and placed in new plastic containers.

Fish Samples

Fish samples are collected via several methods at Conowingo Pond locations;
canal fish are caught by net trapping. Fish at other 1locations are caught by
seine or electroshocking techniques.
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Analytical Methods and Calculations

CTIVITY IN WATER SAMPLES
(TOTAL S DISSOLVED FRACTIONS)

1

sescribes the process used to measure the radioactivity of water
ithout identifying the radivactive ecies present. No chemical separation

1

iques are involved

sampies

chn

surface and drinking water liter of the sample is filtered under
cuum through a 0.45 micron Millipore filter. This filter represents the
oluble portion of the sample, Ti 11ter 15 dried and mounted on a planchet

filter which represents the soluble p¢ n of the sample is evaporated
1

3 p
otplate, and the residue is tranferred and dried on another planchet.

anchets are counted for 50 minutes in a low-background gas flow
onal counter Calculation o ctivity includes a self tion

absorp
counter efficiency based on the weight of residue on eact

total counts

counting time

background rate of

dpm/pC

volume in liters
efficiency of the counter
multiple of counting error

defined as that value equal to the ( 1a Co
Less than MDL is reporte
result defined abov

unting error of the
»
1

d as the resul en this value is greater than
e.




Clean Harbors

This describes the process used to measure the overall radioactivity of water
samples without identifying the radicactive species present. No chemical
separation techniques are involved.

For surface and drinking water samples, the samples are first filtered through
membrane filters of 0.45 micron mean pore size. The filtrate is treated as
above. The filter papers are transferred to a pre-weighed planchet, ignited
using acetone and a flame, and then put into a muffle furnace for final ashing.
The ash is then counted using a gas flow proportional counter.

Calculation of Sample Activity or of the MDL:

Ca_cb 2£!+££
Result _ Iy Ty . \ T (4
(pCi/1) 2.22(v) (BE) 2.22(v) (B)
Net Activity Counting Error
where:
C, =« total gross sample counts (counts)
T, = sample count time (min)
Cy = total background count (counts)
T, ~ background count time (min)
3 « counting efficiency based on CS-137 or uranium for the weight of

planchetted sample
v aliquot size in liters
2.2¢ = dpm per pCi
2 = multiple of counting error

3

The MDL is defined as that value equal to the two sigma counting error of the
result. Less Lhan MDL 1s reported as the result when this value is greater than
the net activity.
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DETERMINATION OF TRITIUM IN WATER BY ELECTROLYTIC
ENRICHMENT AND LIQUID SCINTILLATION COUNTING

Teledyne Isotopes

A 60 ml aliquot is distilled and collected in an Erlenmeyer flask. Approximately
55 g of the distillate is transferred into an electrolytic enrichment cell. One
ml of 30% sodium hydroxide solution is added to the cell. The sample is
electrolyzed in a 10 C cooling water bath until the volume is 3-4 mls. €O, is
bubbled through the solution to neutralize the sodium hydroxide. The sample is
transferred to a collecting bottie at 80 C and weighed. It is then transferred
into a 1iquid scintillation vial and 20 mls of cocktail is added. The sample is
counted for 100 minutes in a 1iquid scintillation counter.

Determination of the Enrichment Factor:

(final volume) (observed dpm/ml)
(initial volume) (standard dpm/ml)

EnrichmentFactor =

Aliquots of a tritium standard solution have been enriched to different final
volumes to provide a graph of the enrichment factor versus the final volume.

Calcylation of Sample Activity or of the MDL:
ﬂ-p 2_1£+.E
Result t " t? t
(pCi1/1) 2.22(v) (EF) (E) 2.22(v) (EF) (E)
Net Activity Counting Error
where:

total counts from sample (counts)
counting time for sample (min)
background rate of counter (cpm)
dpm/pCi
initial volume (in liters) before enrichment
enrichment factor = .039 x VF + .603
where VF = Final Volume
efficiency of the counter tritium
= multiples of counting error

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.
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DETERMINATION OF TRITIUM BY GAS COUNTING

Ieledyne lsotopes

A 2 ml aliquot is oxidized and the hydrq?en gas is collected in an activated
charcoal trap. The hydrogen is then transferred into a previously evacuated one
liter proportional counter, Non-tritiated hydrogen and ultra-high purity methane
is added and then counted. Backgrounds and standards are counted in the same gas
mixture as the samples.

Result _ (3.234) (TU,) (V,)
(pCi/1) (CPM,) (V,)

(CPM, = BKG)

Net Activity

o A TU Vv
« A AT TP

(CPM,) (V,)

Counting Error

where:

10, = the tritium units of the standard

v, = vol me of the standard used to calibrate the efficiency of the
detector (psia)

v = volume of the sample loaded into the detector (psia)

Can = the cpm activity of the standard of volume V

CPM; = the gross activity of the sample of volume V and the detector
background

BKG = the background rate of the detector (cpm)

3.234 = conversion factor changing TU to pCi/]

2 = multiple of the counting error

oG = standard deviation of the gross activity of the sample and the

detector background, in cpm
oB = standard deviation of the background, in cpm

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.
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DETERMINATION OF GROSS BETA ACTIVITY IN AIR PARTICULATE SAMPLES
leledyne lsotopes

This describes the process used to measure the overall beta activity of
particulate filters without identifying the radioactive species present.
chemical separation techniques are involved. Each air particulate filter is
placed directly on a 2-inch stainless steel planchet The planchets are then
counted for beta activity in a low-background cas flow proportional counter.
Calcuiation of activity includes an empirical self-absorption correction curve
which allows for the change in effective counting efficiency caused by the
residue mass Self-absorption is not considered in the case of air pariculate

filters because of the impracticality of accurately weighing the deposit and

because the penetration depth of the deposit into the filter is unknown,

air
No

culation of $¢

Net Activity Counting Error

total counts from sample (counts)

counting time for sampie (min)
vpackground rate of counter (cpm)
dpm/pCi

volume of sample

elapsed time meter

efficiancy of the counter
multiple of counting error
conversion to cubic meters

calculated fron

The MOL is defined as that value equal to the two sigma counting error of the
result. Less than MDL is reported as the result

t when this value is greater than
the net activity,




Clean Harbors

Each filter paper is placed in a 2-inch diameter planchet and counted using a gas
flow proportional counter.

Calculation of Sample Activity and 2 Sigma Error:

Ca_cb 2&*&
Result P T, T T3

(pci/m’)  2.22(V) (B)(.02832) = 2.22(v) (B)(.02832)

Net Activity Counting Error

where:
C, = total gross sample counts (counts)
T, = sample count time (min)
Cp = total background count (counts)
Ty = background count time (min)
3 = counting efficiency based on CS$-137
v = sample volume in cubic feet calculated from the elapsed time

meter readings and the flow rate

.02832 = conversion to cubic meters
2.22 = dpm/pCi
2 = multiple of the counting error

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.




DETERMINATION OF 1-131 IN MILK AND WATER SAMPLES

1
|

leledyne lsotopes

fwo 1iters of sample are first equilibrated with stable iodide carrier. A batch
treatment with anion exchange resin is used to remove iodide f~m the sample.
The iodine is then stripped from the resin with sodium hypochlori. ~duced with
hydroxylamine hydrochloride, and extracted into carbon tetrachiuric » as free
lodine. It is then back-extracted as 1odide into sodium bisulfite iution and
Is precipitated as palladium iodide. The precipitate is weighed 1o~ chemical
yield and is mounted on a nylon planchet for low level beta counting. The
chemical yield is corrected by measuring the stable iodide content of the milk
or water with a specific ion electrode.

Calculation of the Sample Activity and 2 Sigma Error:

Net Activity Counting Error

total counts from san (counts)
counting time for s @ (min)
packground rate

dpm/pCi
volume of
chemical
is the ra

1a — ad 114%ane
samplie analyzed (liters)
ield of the amount of sam
on

m
|
a

a
yie
dioactive decay constant fo
is the elaspsed time between sample
ample collection) to the midcount
multiple of the counting error
efficiency of the counter for

corrected for self
absorption effects by the formula:

006 1N\

r~ (exp™
:’ —

&
(eXP

0.0061N,

where:

£

efficiency of the counter determined from an 1-131 standard mount
mass of Pdl, on the sampie mount (mg)
= mass of PdI, on the standard mount (mg)

z

The MDL is defined as that value equal to the two sigma counting error of th

b
result. Less than MDL is reported as the result when this value is greater than
the net activity







DETERMINATION OF GAMMA EMITTING RADIOISOTOPES
leledyne lsctopes

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
standard geometries such as one liter wrap-around Marinelli containers. 300 m)
or 150 ml bottles, or 2-inch filter paper source geometries.

Samples are counted on large (>55 cc volume) Geli detectors connected to Nuclear
Data 6620 data acquisition and computation systems. A1) resultant spectra are
stored on magnetic tape.

T
"o

e analysis of each sample consists of calculating the specifi. 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 traceabie to the National Burea. of Stindards.

wing

Calculation of the Sample Activity an Sigma Error:

Counting Error

area, in counts, of a special region containing a gamma emission
of the nuclide of interest

the detector exhibits a peak in this region when counting a
blank (i.e., from natu-al background (B)(t) is subtracted from N
before using the above equation. B8 is the count rate of the

blank, cpm, in the background peak.

background counts in the region of interest, calculated by
fitting a straight line across the region connecting the two
adjacent regicn.
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multiple of counting error

dom/pC1

volume or mass of sample analyzed

counting interval of sample, minutes

efficiency of counter at the energy region of interest
branching intensity of the nuclide at the
under consideration

1S the radioactive decay constant for nuclic i)

is the elaspsed time between sample co)lect or ) )f the
sample collection) to the midcount time

Jamma emission energy

two sigma counting error of the
when this value is greater than

is defined as that value equal to the
Less than MDL i1s reported as the result
measured result defined above
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TASLE F-1
INTER-LABORATORY COMPARISONS - 1950
TELEDYRE ISOTOPES

Toi sebrw All Particpeents
Nean ¢ 2 0. d

FPA Resulteis) Isotopes Resul te(b)

02723750

Co-60C
In-65
Ru-10é
Cs-134
Cs-137
fa-1%3

0%/30/90 &0 Grosy Alghe
Gross Bete
Sr-90

Cs-137

311,

"
™

Gross Alpha
Gross Beta
Sr-89
Sr-90

Cs- 134
Cs-137

SEERE

Sr-89
S$r-90
1-1%%
Ce-137
¥

04727790

4% 8

58




TABLE F-1
INTER-LABORATORY COMPARISONS -
TELEDYNE ISOTOPES

Telodyre Borms! i zed Devis’t ion ALl Participants
EFR Resul ts(a} isotopes Resul ts(b) Grand Awg. Creman Bean 2 7 s d

Collection Sequence
Meciin

06/22/90
G8/10/90

09/21/99

08/31/90

$0/15/90

10719790

09/14/90




Colliection Segence Teledhyre
Date L Redi s el ide EPA Resultsis) Isotopes Resul ts(h) Grat Avg.
09728/90 556 wilk Sr-89 16 . 866 %0 2 7. 95 1 1.57
z Sr-90 20 . 8 15.33 » 1.74 0.78
131 58.0 ¢ 10.39 54.67 ¢ 4.59 .
Cs-137 20.0 » 8.66 25.00 = S.19 8.5%
L 1706.0 = Wwr.22 7 00 » 5" S% 0.07
10/30/90 55¢ Water Gross Alphs 62.00 2 27.80 57.00 2 09 6.3
Gross Bets 3.0 » B. & $1.00 2 $.9% 0.65
Sr-8% 20.0 2 B.66 19.00 2 D.83 0.06
S$r-90 5.0 2 8.66 14,33 ¢ 1.7% 0.06
Cs-134 7.0 2 8 &4 o0 + o 0o a %2
Cs-137 5.0 2 B.66 67 2 5.45 0.6
0 /250N 560 uater Gross Alohs S 90 ¢ B 64 o B0 o : oo s 9%
Gross Bete 5.00 = 8. &6 00 » A 0.24
Footnotes:
(a) EPA Results Expected laborstory precision (3 sigme) Units sre pCi/l for water and ®ilk except K is in mg/l
(b) Teledhyme Results Average ¢ 3 sigme Units sre pCi/l for sater and milk except € is in mg inits sre totsl
(c) Ne sppersnt cause for the low results were fourd Three sl iguots of the sample were counted on three separate detectors
- The calibretion curve fit is d (B.997). Ruthenium-106 will be obtained from the EPA to further investigate the matter
I
Intercomparisons will be monitored to identity continuing trends
‘d) An investigation is being condcted and the results will be aveilsble shortly
e
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Table F-2
EPA Intercomparison Samples
Clean Harbors Analytical Services
1991

ylative for the year
should be compl

results received

A\J
EPA Known

Gr. :M'k,"

This value will be given when the precision (1 SD) of
CHAS measurement due to counting statistics is signif
different from the expected EPA precision. This should
cause different spread in our results

Next to CHAS
/ { er
.., 1 U,

aaditiona! si

cn
24U

Avg this is the actual SD of the CHAS data
1 determination). This means that an
r

j1e measurement should yield a result withir
of the mean 66% of the time

Next to EPA Known - The : umber
as decreed by the EPA. 1is v
figure above to see that L

1S the anticipated 1 SD
ue can be compared to the
HAS precision is as expected

nu
al

The second number is 3 SD of the mean which is the EPA
Control Limit. If the observed mean (i.e. CHAS Avg.)
differs from the known by more than this value the result is
unacceptable according to the EPA criteria.

The third number is the deviation from the EPA’s known
value.

The first number is the observed 1 SD, 1 determination for
all labs whose results were not deemed outliers. A
significant difference between this value and the cne above
it indicates that the anticipated precision is not being

attained by the majority of the laboratories.

The second number is the normalized value for the grand
average,




Table F-2
EPA Intercomparison Samples
Clean Harbors Analytica) Services
1981

Gross Alpha and Beta

mn | Y 1

£ ' s Nate < T r i 1) { ' £ s
cample Date 2ample ~ype Grogs Alp

01/26/90 Nater (a)

9004010

Note

04/17/90

Lab Avg
EPA Known

t ’ P'\ ".‘l‘ "‘\w ‘-4

9004223 04/17/90 Water (a)

(Note 2)

Lab Avg.
EPA Known
EPA Gr. A&q




Table F-2
EPA Intercomparison Samples
Clean Harbors Anaiytical Services
1991

Gross Alpha and Beta

2ample Date sample Type Gross Alpha

05/11/90 Water (a) 14
14
l.
) r\\f.l
Known
Gr. A»-‘L

9009022

"\ﬂ’:-t(

08/31/90 Filter (b)

\ '
Wte 3

Avg

A Known

A
R AVY .

Water (a)

—

O O OKo ~

Lab Avg.
EPA Known

EPA Gr. Avg.

bt

10/30/90 Water (a)

Lab Avg.
EPA Known
EPA Gr. Avg.

Gross Beta

~4
o

~3

ON O it et bt et
o N 30

— DD O
~ N WO O C




Table F-2
EPA Intercomparison Samples
Clean Karbors Analytical Services
1991

Gamma

g rate

9002103 02/09/90
(Note §

Lab Avg 16(1) Lab Avg
EPA Known 18(5.9 ‘ EPA Known

EPA Gr. Avg 17(2.0) EPA Gr. Avg

o ooun

Lab L\vg

E PA K NOWr

Lab Avg
EPA Known
E;t« (J( ta,lg

“ld ~

< T
S8 B0 S S

PPN S ———
U S

NN U —
<O
o

EPA Gr. Avg

b

—

(pCi/1) 98

165

148
Lab Avg 130(34)
EPA Known 139(14,24,
EPA Gr. Avg 134(14,0)

) LD PO N
O Mo O
o

PP —
W L it
O

‘»—A»—'
O B~
~No
—
-

9004010 03/30/90 Air Filter

Nuc!ide (pCi fl]YPr)
(s-137
Lab Avg
EPA Known
EPA Gr. Avg




sample No,

9004223

Nuclide
Cs-134

9004287

Nuclide
Cs-137

9006089

Nuciide

Cs-134

Nuclide
Ba-133

(pCi/1)

Lab Avg.
EPA Known

EPA Gr. Avg.

(pCi/1)

Lab Avg.
EPA Known

EPA Gr. Avg.

(pCi/1)

Lab Avg.
EPA Known

EPA Gr. Avg.

(pCi/1)

Lab Avg.
EPA Known

EPA Gr. Avg.

Table F-2

EPA Intercomparison samples
Clean Harbors Almllyticn Services
99

Sample Date
04/17/90

17
17

5
16(1)

15(5,9,1)
14(2,1)

04/27/90

14
18

12
17(3)

24(5)90’2)
25(3,-3)

06/08/90
23
23

2421)
24(5,9,0)
23(2,0)

90
90

26
92(3)

99(10,17,-1)

96(8,-1)

F-9

Type

Water
Nuclide
Cs-137

Milk

Nuclide
K

Water

Nuc'ide
Cs-137

Nuclide
Co-60

(pCi/1)

Lab Avg.
EPA Known

EPA Gr. Avg.

(mg/1)

Lab Avg.
EPA Known

EPA Gr. Avg.

(pCi/1)

Lab Avg.
EPA Known

EPA Gr. Avg.

(pCi/1)

Lab Avg.
EPA Known

EPA Gr. Avg.

9-1
-2)

h-—l-.;
O U w
N U

- e

N -

1440

1610

1%

l {

1%, .40,0)
1650(..0,0)

23
22

28

2322)
25(5,9,-1)
26(3.'1)

23
26

23

24(2)
24(5,9,0)
25(3,0)



Table F-2
EPA Intercomparison Samples
Clean Harbors Analytical Services
1991

Gamma

ple N¢ pie Vale YRE
N e | pl | 145 Nuclide (pLH I ) 184
{n-63% 173 Ru-106 219
156 &)
Lab Avg 158(14) Lab Avg. 211(24)
EPA Knowr 148(15,26,1) EPA Known 210(21,36,0
l ] EPA Gr. Avg 149(12,1) EPA Gr. Avg 201(17,1
“
9009022 08/21/%) Air Filter
Note ¢
4 Nu {¢ [ f tor '1{
| A a3
42
»a? "‘&4 “0”4
EPA Known 20(5,9.7)
E"’, 2l "‘l, 3 ““‘
9010003 09/28/90 Milk
Nuclide (pCi/] 20 Nuclide (mg/1) 1691
(S-134 23 K 1730
17 1672
lgb Avg 20(3) Lab Avg. 1698(30)
EPA Known 20(5,9,0) EPA Known 1700(85,147.,0)
EPA Gr. Avg 21(2,-1) EPA Gr. Avg 1714(125,0)

9010094 10/05/90 Water
(Note 7)

Nuclide

(

(pCi/1) Nuclide (pCi/1)
Ce.127
- Ll BN

o

124
F A

PR N S —

Lab Avg 1(3) Lab Avg 0(1)
[PA Known 2(5,9,0) EPA Known 2(5,9,-1)
tEPA Gr. Avg 2(2,0) EPA Gr. Avg 3(2,-1)



Table F-2
EPA Intercomparison Samples
Clean Harbors Analytical Services
1991

Gamma

84
92

87(4)
110(11,19, -3)
108(9, -3

)

Avg
Known

. o
Gr. AVQ

Lab Avg 3(1) Lab Avg
EPA {ncwn 7(5,9,0) EPA Known
EPA Gr. Avg } 0 EPA Gr. Avg




Table F-2
EPA Intercomparison Samples
Clean Harbors Analytical Services
1991

Tritium

9002221 02/23/90 6559

(Note B (()4t‘
6542
6582(56)
4976(498,863,6)
4916(641,6)

2579

» 5

2647

"E A

[ rrdl

2589(54)

2933(358,620,
i
]

(286,-2)

296

1362
S
245

7 "\ ((
208

7305(59)
7203(720,12

247,9)
7125(672,0)




9004287
(Note 9)

9008112

9010003

EPA Intercomparison Samples
Clean Harbors Analytical Services

sample date
04/27/90

08/10/90

09/28/90

Table F-2

1991

lodine-131

sample Tvpe
Milk

Lab Avg.
EPA Known

EPA Gr. Avg.

Water

Lab Avg.
EPA Known

EPA Gr. Avg.

Milk

Lab Avg.
EPA Known

EPA Gr. Avg.

F-13

lodine-131(pCi/1)

81
81

;%(5)

99 10017,")
99(8,-4)

36
38

34

36(2)
39(6,10,-1)
‘0(‘1’1)

53
52

46

50(4)
58(6,10,-2)
59(5¢‘2)



Table F-2
EPA Interconmparison Samples
Clean Harbors Analytical Services
1991

NOTES

gross alpha

acceptable limits for 9004223 The sample was rerun
The new results f

¢

fell within acceptance limits
outside acceptable limits for 9009022. Incorrect units were
when calculating the results. When recalculated with the prope:
an overall average of 50.3 pCi/filter was obtained. This
| € «;<thl t

y outside acceptable limits for no known reason

wa out side acce

ptable 1imits for 9011004 Raw data and
lations were checked and no errors were found.

J

was outsige ) Dle | 0 yO0<Zl

outside ytable limits for 9C

09C

outside accept valculations wers
no discrepan 4 standards were made
sample was recalculated with efficiencies. The new
Its fell within acceptab!

lodine-131 was outside acceptable limits for 9004287. Raw data and
calculations were checked and no problems were detected The results
obtained for lodine-131 by Geli analysis were in agreement with the
results obtained by lodine analysis.










RODUCING ANIMAL WITHIN A




