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INTRODUCTION

The Radiological Environmental Monitoring Program for the

D]

ymanche Peak Steam Electric

Station was conducted under contract with

report covers the period from January 1, 1992 through

and summarizes the results of measurements and analy-

d during this

Site and Station Description

r

ymanche Peak Steam Electric Station (CPSES) consists

signed to operate at a power level of about

(electrical) The station is located

ervell County about forty miles

received a low power operating license

achieved initial criticality on
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unexpected and undefined processes which might allow undue ac-
cumulation of radioactivity in any sector of the environment, a pro-
gram for monitoring the plant environs is also included

LIV i

Sampling locations were selected on the basis of local ecology, me-

i

physical characteristics of the region, and demographic

use features of the site vicinity. The radiological environ-
ing program was designed on the basis of the
Technical Position on radiological environmental

nitoring issued by the Radiological Assessment Branch, Revision

{ \
| 1 - : !
J

November 1979)!1), the CPSES Technical Specifications'4) and
Dose Calculation Manual (ODCM)9)
ological Environmental Monitoring

nbient gamma

rminauon
gamma
neasurement of trittum and gamma
measurement of gross beta, tritium

f_}rm}\}:)g water; the determi-
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Background levels at any one location are not constant but vary with
time as they are influenced by external events such as cosmic ray
bombardment, weapons test fallout, and seasonal variations. These
levels also can vary spatially within relatively short distances re-
flecting variations in geological composition. To differentiate be-
tween background radiation levels and increases resulting from op-
eration of CPSES, the radiological surveys of the plant environs are
divided into preoperational and operational phases. The preopera-
tional phase of the program permits a general characterization of
the radiation levels and concentrations prevailing prior to plant op-
eration along with an indication of the degree of natural variation to
be expected. The operational phase of the program obtains data
which, when considered along with the data obtained in the preop-
erational phase, assist in the evaluation of the radiological impact of
plant operation.

Preoperational measurements were conducted at CPSES from 1981
to 1989. These preoperational measurements were performed to:

1. Evaluate procedures, equipment and techniques.

2. Identify potentially important pathways to be monitored af-
ter the plant is in operation.

3. Measure background levels and their variations along po-
tentially important pathways in the area surrounding the
plant.

4. Provide baseline data for statistical comparison with future
operational analytical results.

The operational Raciological Environmental Monitoring Program is

conducted to:



1. Verify that measurable concentrations of radioactive mate-
rials and levels of radiation are not higher than expected
on the basis of the effluent measurements and modeling of
the environmental exposure pathways.

2. Verify the effectiveness of in-plant measures used for con-
troliing the release of radioactive materials.

3. Identify changes in the use of areas at and beyond the site
boundary that may impact the principal pathways of expo-

sure.

This report documents the third year of operational measurements and is
submitted in accordance with the requirements of the CPSES Offsite Dose
Calculation Manual, Part I, Administrative Control 6.9.1.3.
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II. PROGRAM DESCRIPTION

Sample Locatior

<

]
i

Seventy-five loc

ations within a radius of 20 miles from the CPSES

were included in the monitoring program for 1992. The num-

er and locatio

n of monitoring points were determined by consid-

ering the locations where the highest off-site environmental con-

centrations hav

ORY

ACCESS

Secu

¢ been predicted from plant effluent source terms,

and site meteorological conditions. Other factors

licable regulations, population distribution,

to sampling stations, availability of samples at desired

rity and future program integrity. Additionally an

1sus is conducted to identify changes in the use

unding the plant. If changes are identified that im-

1

thways of exposure, appropriate changes to the
monitoring program are implemented
Use Census are provided in Appendix

mpling location was required based on




B Sampling Methods and Procedures

To derive meaningful and useful data from the Radiological

Environmental Monitoring Program, sampling methods and proce-

dures are required which will provide samples representative of

potential pathways of the area. The methods and procedures used

for each pathway monitored are described below.

1
i

Direct Radiation

Thermoluminescent dosimeters (TLDs) were used to de-
termine the direct (ambient) radiation levels at monitoring
points. Sampling locations were chosen according to the

criteria given in the USNRC Branch Technical Pasition on

Radiological Monitoring (Revision 1, November 1979)(1).

The area around the station was divided into 16 radial sec-
tors of 22-1/2 degrees each. TLDs were placed in all sec-
tors. Thermoluminescent dosimeters were located in two
rings around the station. An inner ring was located at the
site boundary and an outer ring was located at a distance of
4 to 6 miles from the station. Eleven additional TLDs were
located at points of special interest, including two control
1e TLD measurements, two dosimeters
flon cards were deployed at each selected
[ dosimeters was exchanged on a quar-
terly basis and the second set was exchanged on an annual
basis. Additional sets of dosimeters were shipped with
exchange cycle to serve as in-transit controls.
dividual dosimeters were calibrated by exposure to an

accurately known radiation field from a calibrated Cs-137




source.

Air Particulates and Air lodine

Air particulate and air iodine samples were collected from
‘he eight locations described in Table 1]

Each air particulate sample was collected by drawing air
throagh a 47 millimeter diameter glass-fiber filter. Air
iodine was collected by drawing air through a TEDA im-

+

pregnated charcoal cartridge which was connected in se-
ries behind the filter. The filters and charcoal cartridges
were collected weekly by CPSES staff. In the laboratory,
iculate filters were analyzed for gross beta activity
and were composited quarterly for gamma spectrometry

analysis. Charcoal cartridges were analvzed for iodine-131
B h

Milk
Milk samples were collected by CPSES staff monthly fur
the period January through April. May through September
samples wer ollected bimonthly, except for June when
nree sets ol samples were collected. October, November
d December samples were collected monthly There
were two milk sampling locations: one indicator location
SSE-2.2) and one control location (SW-13.5). Upon
arrival at the laboratory, the milk sampies were promptly
! zed ior gamma emitters and for [-131 by utilizing
radiochemistry techniques One milk sample location
SSE-2.2) was deleted due to the closing of the dairy and

4 .y ’ " - ) r e - N
S QeI n irom the environmental! monitoring program




was performed.

Water

The CPSES staff collected water at 11 locations. Surface
water was collected at four locations (N-19.3, ESE-1.4, N-
1.5 and NE-7.4). Location N-1.5 provides samples repre-
sentative of Squaw Creek Reservoir surface water at a lo-
cation beyond significant influence of the plant discharge.
Location ESE-1.4 provides samples representative of dis-
charges from Squaw Creek Reservoir downstream to
Squaw Creek and to Lake Granbury via the return line.
Location NE-7.4 provides samples of Lake Granbury surface
water down stream of the discharge from the return line
from Squaw Creek Reservoir. A control sample is obtained
from the Brazos River, upstream of Lake Granbury at loca-
tion N-19.3.

Surface water samples from Squaw Creek Reservoir loca-
tions were collected weekly and composited for monthly
gamma isotopic analysis. Samples from Lake Granbury lo-
cations were collected monthly and analyzed by gamma
spectroscopy. All surface water samples were also com-
posited quarterly by location for tritium analysis.
Surface-drinking water was collected at two locations (N-
9.9 and NNW-0.1). Samples of Squaw Creek Reservoir wa-
ter were collected at location NNW-0.1. Samples from this
location were analyzed pursuant to the drinking water
requirements even though Squaw Creek Reservior is not

used as a potable water supply. Location N-9.9 was used to

10



sample surface water from Lake Granbury near the intake
of the City of Granbury .otable water plant.
Surface-drinking water samples were collected weekly and
composited for iodine-131 analysis every two weeks and
gamma isotopic and gross beta analyses monthly. Tritium
analyses were performed quarterly.

There are five groundwater locations (SSE-4.6, W-1.2,
WSW-0.1, N-1.45 and N-9.8). ODCM Table 3.1, Note (3)
states that groundwater supplies in the site area are not
affected by plant effluents and are sampled only to provide
confirmation that groundwater is not affected by plant dis-
charges.

Groundwater samples were collected quarterly. Gamma
isotopic and tritium analyses were performed by location.
Fish

Fish samples were collected at two locations for the 1992
program. An area 2.0 miles east-northeast of the site in
Squaw Creek Reservoir was chosen as the indicator loca-
tion, and a location at Lake Granbury (NNE-8) was chosen
as a control location. Fish sampling was conducted in
April and October for both sample locations.

Fish were collected by CPSES staff. Available edible
species were gutted at the time of collection. Samples
were then frozen and shipped to the laboratory for analy-
sis. Fish were filleted in the laboratory and the edible
portion analyzed by gamma spectrometry.

11



Shoreline Sedin ent

Shoreline sediment samples were collected in February
and August from Squaw Creek Reservoir at location NNE-
1.0. Samples were also collected on the same dates from
Lake Granbury at the control location N-9.9, and location
NE-7.4, which is downstream of the discharge of the re-
turn line from Squaw Creek Reservior. CPSES staff col-
lected the sediment samples and shipped them to the lab-
oratory for analysis by gamma spectrometry.

Food Products
During the period of May through November 23 samples

were collected from two indicator sampling locations (E-
4.2, ENE-9.0) and from the control station:; (SW-12.2, S#4-
13.5). A total of 14 different types of foou prodicts were
collected during this sampling period. Food product
samples were collected by the CPSES staff and shipped to
the laboratory where they were analyzed for gamma
emitters.

Broadleaf Vegetation

Broadleaf vegetation was collected from the control loca-
tion (SW-13.5) and two indicator stations (N-1.45 and SW-
1.0) near the site boundary. Collection of broadleaf vege-
tation started in April 1992. Broadleaf samples consisted
primarily of available tree leaves: if tree leaves were un-
available, native grasses and weeds were substituted.
Gamma isotopic and iodine-131 analyses were performed

for all broadleaf vegetation samples.

12




To demonstrate that the results of the environmental analyses are
valid, the CPSES Radiological Environmental Monitoring Program
requires that independent checks on the precision and accuracy of
the measurements of radioactive materials in environmental sample
matrices be performed. To fulfill this requirement, Teledyne
Isotopes participates in the environmental sample cross-check
program conducted by the U.S. Environmental Protection Agency
(EPA). -
The purpose of the interlaboratory comparison program is to pro-
vide an independent check on the laboratory's analytical proce-
dures and to alert it to any possible problems. Participant labora-
tories measure the concentrations of specified radionuclides and
report them to the issuing agency. The agency then furnishes the
known values to the participant laboratory and specifies the control
limits. Results consistently higher or lower than the known values
or outside the control limits indicate a need to check the instru-
ments or procedures used.

The results of Teledyne Isotopes’ participation in the U.S. EPA
Interlaboratory Comparison Program for 1992 are provided in
Appendix A.

13



SUMMARY AND DISCUSSION OF
1992 ANALYTICAL RESULTS
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OI. SUMMARY AND DISCUSSION OF 1992 ANALYTICAL RESULTS

Data from the radiological analyses of environmental media collected
during the report period are tabulated and discussed below. The proce-
dures and specifications followed in the laboratories for these analyses are as
required in the Teledyne Isotopes Quality Assurance Manual IWL-0032-395
and are detailed in Teledyne Isotopes Analytical Procedures Manual. A syn-
opsis of analytical procedures is contained in Appendix B of this report.

Radiological analyses of environmental media characteristically ap-

proach and frequently fall below the detection limits of state-of-the-art mea-

ement methods as discussed in NCRP Report No. 50(2). The use of “<" in

data tables symbolizes that the result is less than the lower limit of de-
defined in Appendix B. Not Detected, "ND", is used period-
s presenting gamma analysis results for various media. It
appears under the "Others" column, and indicates that no other
gamma emitting nuclides were identified. The Teledyne Isotopes
meet the LLD requirements addressed in the CPSES
ulation Manual
through 19 give the radioanalytical results for individual
istical summary of the results appears in Table 20. The re-
based only on concentrations above t limit of detec
fraction (f) of the total number of analyses with de-
Al

parentheses SO

£

- 3 " po 2 ¢ . ; - | - it » 1 394 v o e——— .
imum values of detectable activity during the report pe-

tion dose rates determined by thermolumines-




cent dosimeters (TLDs) are given in Table 2. Thermoluminescent
dosimetry badges with four readout areas each were deployed at
each location on quarterly and annual cycles. The mean values of
four readings (corrected individually for response to a known dose
and for in-transit exposure) are reported.

A statistical summary of the 1992 data is included in Table 20. For
the quarterly analyses the average dose rate of the ~ontrol locations
was 0.17 mR/day with a range of 0.15-0.19 mR/day. The average of
the indicator locations for the quarterly samples was 0.16 mR/day
with a range of 0.10 to 0.21 mR/day. For the annual samples, the
average dose rate for the control samples was 0.16 mR/day. The
indicator locations had an average of 0.16 mR/day with a range of

0 mR/day.

,z\ i 3
' calculates an ionizing background radiation dose equiva-

2.2 mR/year for Fort Worth including a terrestrial compo-

nent of 45.6 mR/year and an ionizing cosmic ray component of 36.6
mR/year (excludes neutron component). Since Oakley's values rep-
resent averages covering wide geographical areas, the measured
ambient radiation average of 58 mR/year for the immediate locale
is consistent with Oakley's observations. Significant

ations occur between geographical areas as a result of geologica
altitude differences. Temporal variations result

ir
Al

itensity, local human activities, and

ctors such as ground cover and soil moisture.

nomalies in the 1992 measured doses relativz to preoperaticnal
i ’

data were not note« ‘or 1989, the averages for the indicator loca-

tions were 0.16 mR/day (range of 0.11 to 0.22) and 0.13 mR/day




(range of 0.11 to 0.17), for the quarterly and annual samples re-
spectively. The 1988 averages for the quarterly and annual indica-
tor locations were 0.16 mR/day (range of 0.10 to 0.20} and 0.15
mR/day (range of 0.12 to 0.18) respectively.

Air Particulates and Air lodine

A total of 413 charcoal cartridges were analyzed for airborne io-

dine-131 by gamma spectrometry. No fodine-131 was detected at

any of the sampling stations. Results of these measurements are

presented in Table 3

A total of 413 air particulate filters were collected and analyzed for
activity. For 1992 the average gross beta activity for the
cation was 0.020 pCi/m3 with a range from 0.009 to

i/m3- For the seven indicator locations the yearly average

pCi/m° with a range from 0.0068 to 0.049 pCi/m3. The

analysis data are presented in Table 4. Anomalies in

measurements relative to preoperational data were not

juarterly and then analyzed by gamma

1a spectrometry d is presented in Table

-7 was detected in all 32 samples; potas-

a naturally occurring nuclide, was measured in seven sam-
activity for the control location was

ange of 0.062 to 0.076 pCi/m3. For the indi-

the average beryllium-7 activity was 0.071 pCi/m3

Ly 2 AAEE 4 1 100 i /o2 . . " - - 3
ith a range of 0.0055 to 0.102 pCi/m3. The average potassium-40

f

vas 0.0096 pCi/m* with a range of 0.0094-

potassium-40 activity for the indicator




locations was 0.012 pCi/m3 with a range of 0.007-0.021.

Milk
A total of 34 milk samples were collected in 1992. Fifteen samples
were collected from the indicator location and 19 from the control
location. All samples were analyzed for iodine-131 by
radiochemistry and for other gamma emitting isotopes by gamma
spectrometry. Results of these measurements are presented in
Table 6
No iodine-131 was found in any of the milk samples. The lower
limits of detection can be found in Table 6.
Results of the gamma spectrometry measurements are presented in
Table 7. Naturally occurring potassium-40 was detected in all of
the milk samples. The average activity for the control location was
1375 pCi/l with a range of 1260 to 1500 pCi/l. For the indicator
location the average activity was 1226 pCi/l with a range of 924 to
1370 pCi/l. Cesium-137 was not detected in any of the samples.
Groundwater samples were collected from five locations during
1992. The samples were analyzed for gamma emitters and tritium
on a quarterly basis, pursuant to the ODCM requirements for
groundwater. Twenty samples were analyzed for gamma emitters
ima spectrometry. Potassium-40 was detected in two
indicator stations with an average activity of 103 pCi/l and a range
of 46 to 161 pCi/l. The average activity for the control station was
7 pCi/l with only one sample having a positive result. Quarterly
composites for each sampling location were analyzed for trittum; no

ir
L

itium was detected. Results of these analyses are contained in




Table 8 and 9 respectively.

Surface-drinking water was collected from two stations. All samples were
analyzed for gamma emitters; results were below the lower limit of
detection. Twenty-six samples were analyzed for gross beta activity. The
indicator station had an average activity of 13 pCi/l with a range of 5.8 to
17 pCi/l. The control station had an average activity of 14 pCi/l with a
range of 7.7 to 57 pCi/l. Eight quarterly composites were analyzed for
trittum. The indicator station had an average activity of 3425 pCi/l with a
range of 2600 to 4500 pCi/l. The control station showed no tritium activity
above the lower limit of detection.

lodine-131 analyses by radiochemistry were performed on 54 samples of
sur ter; there was no measurable activity. Results of these

-

anaiyses are contamned in Idbl;_\ 1() 15

Surface water was sampled from four locations during 1992. Samples were

analyzed for gamma isotopic on a monthly basis and tritium composites on
a quarterly basis, per the ODCM requirements for surface water. Fifty-two
sampies were analyzed by gamma spectrometry. Potassium-40 was detected
In one sampie at an average activity of 75 pCi/l. Sixteen composited surface
water samples were analyzed for tritium. The indicator stations had an
average activity of 3013 pCi/l with a range of 2000-3800 pCi/l. The
ritum detected in Squaw Creek Reservoir samples is attributed to

;'\_1‘\.12.) effluent

Of approximately

the annual allowable do

' 1 s '
in I'able 14 and 15 respectively




results of gamma isotopic analyses of fish samples collected

during 1992 are presented in Table 16. A total of five samples

were analyzed, two from the indicator location (ENE-2) and three
location (NNE-8B). Sampling efforts concentrated
commercial and/or recreatior
Cesium-137 was detected in one of the samples with an average
activity 6 pCi/kg wel., This level of cesium-137 is simil
reoperational measurements. In
ne sample at 13 pCi/kg. In 1988 three positive
were observed with an average activity
range of 9.9 to 25.1 pCi/kg.

ccurring potassium-40 was detected ir

potassium-40 concentrztion for the two

n

. 3 ’
211010 al

innlacdinal :
E;’,'_u{v;\;(.'ll acuf




benthic organisms also contribute to the concentration of certain
elements and in the acceleration of the sedimentation process.

Results of the gamma isotopic analyses of the sediments sampled
from he CPSES environment are given in Table 17. For 1992

three locations, one control and two indicators, were sampled

semiannually. The average, fraction of detectables, and range of

radionuclide concentrations are summarized in Table 20.

occurring gamma emitters found in detectable concen-
trations were K-40, Pb-212, Bi-214, Pb-214, Ra-226 and Th-228.
Cesium-137 was measured in one sample from an indicator location
with an activity of 49 pCi/kg. Cesium-137 was measured in 1989 at
the same location with an activity of 20.6 pCi/kg

Food Products

Results of gamma isotopic analyses of food samples are contained in
23 samples were analyzed from four locations
naturally occurring isotope, was found in
the indicator locations the average potassium-40
pCi/kg wet with a range of 1400 to 5140 pCi/kg
ccurring beryllium-7 was detected in one sample
the activity was 425 pCi/kg wet. No
I-131, Cs-134 or Cs-137 were detected in food products during

1 { . f_)
1992,

Results of gamma isotopic analyses of broadleaf vegetation samples
are contained .n Table 19. A total of 24 samples were analyzed

from three locations. Potassium-40, a naturally cccurring isotope,

ne average p;.:?_;es.snm‘y4{." activity for the




control location was 6851 pCi/kg wet with a range of 5950 to 7690
pCi/kg wet. For the indicator locations the average potassium-40
activity was 5227 pCi/kg wet with a range of 1830 to 9830 pCi/kg
wet. Naturally occurring beryllium-7 was detected in sixteen indi-
cator samples with an average activity of 1381 pCi/kg wet; the
range was 396 to 2850 pCi/kg wet. The eight samples from
control station SW-13.5 were found to have beryllium-7 with an
average activity of 1681 pCi/kg wet and a range of 784-4360 pCi/kg
wet.

lodine-131, Cs-134 and Cs-137 were below the lower limit of de-

tection in all samples.

22



CONCLUSIONS




IV. CONCLUSIONS

It 1s concluded from the levels obtained in environmental samples
during 1992 and comparison of these levels to preoperational measurements
and operational controls, that the operation of CPSES in 1992 resulted in no
changes in measurable levels of radiation or radioactive materials in the
environment except the trittum detected in Squaw Creek has increased from
an average of 2393 pCi/l in 1991 to 3425 pCi/l in 1992. The atmospheric
environment was sampled for airborne particulate matter, radioiodine, and
direct radiation The terrestrial environment was sampled for milk,
groundwater, surface-drinking water, food .. ucts and broadleaf
vegetation. The aquatic environment was sampic:. for surface water, fish
and shoreline sediment. The analyses of these samples provided results

i
'

which were either below the measurement detection !imits or were indicative

of natural terrestrial and cosmic ray radiation levels, except for the tritium

in th

i

¢ surface water of Squaw Creek Reservoir which was far below the

20,000 pCi/l reporting levels for radioactivity concentrations in

cnvironment
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TABLE 1
(PAGE 1 OF 2)
T U ELECTRIC

COMANCHE PEAK STEAM ELECTRIC STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM -- 1992

identification by

Number of Sector and Distance Sampling
Media Locations _{Miles) Frequency fal _ Analyses
Gamma Exposure 43 N-1.45; N-4.4; N-6.5; QA Thermoluminescent
N-9.4; NNE-1.1 Dosimetry
NNE-5.65; NE-1.7; NE-4.8;
ENE-2.5: ENE-5.0; E-0.5;
E-1.9; E-3.5; E-4.2;
ESE-1.4; ESE-4.7; SE-1.3;
SE-3.85; SE-4.6; SSE-1.3;
SSE-4.4; SSE-4.5; 5-1.5;
5-4.2; SSW-1.1; S5W-4.4;
SW-0.9;: SW-4.8; SW-12.3
WSW-1.0; WSW.5.35;
WSW-7.0: W-1;: W-2: W-5.5
WNW-1; WNW-5.0: WNW-6.7
NW-1; NW-5.7; NW-9.9
NNW-1.35; NNW-4.6
Air Particulate 8 N-9.4 w Groas Beta
Alr lodine E-3.5; SSE-4.5 Gamma Spectrometry Fiite
SW-12.3; Gamma Spectrometry
NW-1.0; N-1.45; SW/WSW-0.95 Charcoal Cartridge
5/585W-1.2
Surface Water 4 N-19.3; ESE-1.4: N-1.5 M (b) Gamma Spectrometry
NE-7.4
Tritium
Groundwater 5 SSE-4.6 Q Gamma Spectrometry
W-1.2; WSW.0.1
N-9.8; N-1.45 Tritlum
Water-Surface NNW-0.1; N-9.9 SM (c) Gross Beta
Drinking Gamma metry
lodine-131
Tritium

QA

£ Qs
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TABLE 1
(PAGE 2 OF 2)
I' U ELECTRIC
COMANCHE PEAK STEAM ELECTRIC STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 1992

Identification by

Number of Sector and Distance Sampiling Analytical

Media Locations {Miles) ) Frequency {(al  Analyses . _Frequency (a)

Sediment . N-9.9; NNE-1; NE-7.4 SA Gamma Spectrometry

Fish 2 NNE-8; ENE-2 SA Gamma Spectiomeiry

Milk ‘ SW-13.5; - 2 lodine-131

Gamma Spectrometry

Food Products Gamma Spectrometry

lodine-131

Hroadieaf . N-1.45; SW-1.0;

Gamma Spectrometry
Vegetation

lodine-131

{a) Frequency Codes Are: W = Weekly
M = Monthly
Q = Quarterly
QC = Quarterly Composite
SM = Semimonthly (i.e., once per 2-week period)
MH = Monthly during availablit'y for harvest
SA = Semiannual
A = Annual

(b) Surface water samples from Squaw Creek Reservoir are monthly composites of weekly grab samples. Samples from Lake Granbury are
monthly composites of weekly grab samples when Lake Granbury Is receiving letdown from Squaw Creek Reservoir; otherwise they are
monthly grab samples

Drinking water samples are a composite of weekly grab samples over a 2-week period when 1-131 analysis is performed; otherwise they are
monthly composites of weekly grab samples.

Milk sampie collection and analysis frequency is semimonthly when animals are on pasture. Otherwise samples are collected and analyzed
monthly
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FIGURE 1

(Page 2 OF 2)

KEY OF ENVIRONMENTAL SAMPLING LOCATIONS

LOCATION SAMPLE SAMPLING LOCATION SAMPLE
SECTOR-MILES e FOINT SECTORMIES e

W

R28 SW-4.8

R29 SW-12.3

R30 WSW-1.0

/ R31 WSW-5.35
- 4 R32 WSW-7.0
J . R33 W-1.0
SW/WSW-0.95 y R34 w-2.0
R36 WNW-1.C
R37 WNW
R38 WNW-
R39 NW-1
R40 NW-5
R41 NW-9
R42 NNW-1.35
R43 NNW-4 € R
SW] N-1.5 SW
S“p»; \ 1 9 (J S“.J‘,L),_A,
SW3 N-19.3 SW
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COMANCHE PEAK STEAM ELECTRIC STATION
CONCENTRATIONS OF GROSS BETA EMITTERS IN AIR PARTICULATES

Results in Units of 103 e i/m3 +2sd

STATION
COLLECTION DATE

SW/WSW.0.95 S/SSW-1.2 SW-12.3

JANUARY

12/31-01/07/92
01/07-01/14/92
01/14-01/21/92

01/21-01/28/92
FEBRUARY

01/28-02/04/92
02/04-02/11/92
0z/11-02/18/792
02/18-02/26/92

{)l) ,"!“, 1/ )_,'4)"1

03/03-03/00/92
03/709-03/17/92
03/24/92
03/31/902

03/31-04/07;
04/07-04/14/92
04/14-G4/21/92
‘)l ’ll‘i f ;""_(( (lj’()

4/07 /92

Sample not collected; filter !\',;‘.u"."m'i

Sample not collected pump fathare
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COMANCHE PEAK STEAM ELECTRIC STATION

TABLE 4
(PAGE 2 OF 3)
T U ELECTRIC

CONCENTRATIONS OF GROSS BETA EMITTERS IN AIR PARTICULATES
Results in Units of 103 pCi/m? ¢+ 2 s.d.

STATION NW-1.0 SW/WSW.0.05 S/SSW-1.2 SW-12.3 SSE-4.5 E-35 N-1.45 N-9.4
COLLECTION DATE

MAY

04/28-05/05/92 2143 1843 2343 2043 2443 2043 2443 1843
05/05-05/12/92 1943 1643 2644 1943 2143 2143 2243 2143
05/12-05/19/92 1543 1743 1943 15¢3 2043 1743 1743 1743
05/19-05/26/92 1043 1243 1143 1143 1443 7.842.4 1343 1143
05/26-06/02/92 1443 1243 1043 0.042.6 1343 1043 1243 1343
JUNE

06/02-06/09/92 1443 1343 1743 1243 2043 1243 1843 1243
06/09-06/16/92 1643 1743 1643 1643 1843 1443 1643 1843
06/16-06/24/92 1342 1142 1542 1342 1342 1342 1842 1142
06/24-06/30/92 1444 1144 1644 1544 1844 1244 1144 1244
JULY

06/30-07/07/92 1843 2143 2043 1843 2143 1443 2043 2143
07/07-07/14/92 2143 2343 2543 2043 2543 1543 2543 2343
07/14-07/21/92 1312 1743 16+2 1442 1843 1342 1613 1613
07/21-07/28/92 1144 1243 1344 1644 1244 1043 2744 1844
AUGUST

07/28-08/05/92 1542 1342 18+3 1542 1642 1542 1743 15¢2
08/05-08/12/92 09.442.7 0.0:2.8 1143 8.842.8 1343 6.842.7 1443 0.742.8
08/12-08/19/92 24+3 2913 3043 2443 313 2243 27+3 2743
08/19-08/25/92 3044 29+4 3144 3144 3044 32+4 3544 30+4
08/25-09/01/92 1843 2243 2043 1843 1943 1643 2143 2043
SEPTEMBER

09/01-09/08/92 8.6+2.5 1043 11¢3 B.7+2.5 12+3 04425 1243 1143
09/08-09/15/92 1743 1743 15¢3 12+3 1443 1453 1943 1743
09/15-00/22/92 19+3 1913 1843 1613 2343 1613 2243 1743
09/22-09/29/92 2043 20+3 2143 2143 2442 18+3 2343 i8+3



TABLE 4
IPAGE 3 OF
I U ELECTRI(
COMANCHE PEAK STEAM ELECTRIC STATION
CONCENTRATIONS OF GROSS BETA EMITTERS IN AIR PARTICULATES

Results in Units of 103 pCi/m3 + 2 s.d

SW/WSW.0.65 G /REW. ] SW.12 13
COLLECTION DATE
CTOBER
09/29-10/06/92 1 PP
10/06-10/13/92 1 . " ‘I‘”"
10/13-10/20/992 Y . ‘ 1¢
10/20-10/27/92 , 3644
/ ? ‘ 3 4 4
10/27-11/03/92 . 143 324 3443

NOVEMBER

DECEMBER

12/08/792
12/15

12
1
i

*Sample not coliected pump e-fv!\ixysuv,,q electirically
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CONCENTRATIONS OF GAMMA EMITTERS® IN AIR PARTICULATE FILTERS
Results in Units of E-03 pCi/m? + 2 s.d.

TABLE 5
{PAGE 1 OF 2)
T U ELECTRIC

COMANCHE PEAK STEAM ELECTRIC STATION

LOCATION COMPOSITE PERIOD Be-7 K-40 RU-102 Cs-134 Cs-137
FIRST QUARTER

NW-1.0 12/31/91-03/31/92 63.116.9 <8 <0.7 <0.6 <0.6
SW/WSW-0.95 12/31/91-03/31/92 54.545.4 11.844.3 <0.6 <0.5 <0.4
5/58W-1.2 12/31/91-03/31/92 66.246.9 <20 <0.8 «0.6 <0.6
SW-i2.3 12/31/91-03/31/92 62.946.5 <9 <0.5 «0.4 «<0.5
SS8E-4.5 12/31/91-03/31/92 65.516.6 9.1+4.3 <0.6 <0.5 «0.5
E-3.5 12/31/91-03/31/92 67.617.3 <9 <0.7 <0.4 <0.6
N-1.45 12/31/91-03/31/92 55.145.5 <8 <0.5 <0.4 <0.5
N-9.4 12/31/81-03/31/92 61.417.9 <10 <0.7 <0.6 <0.6
SECOND QUARTER

NW-1.0 03/31/92-06/30/92 67.2+6.9 <9 <0.6 <0.5 <0.6
SW/WSW-0.95 03/31/92-06/30/92 63.616.4 <10 <0.5 <0.5 <0.5
5/85W-1.2 03/31/92-06/30/92 78.7¢7.9 <20 <0.7 <0.6 «0.5
SW-12.3 03/31/92-06/30/92 63.116.3 9.35¢3.51 <0.6 <0.4 .5
SSE-4.5 03/31/92-06/30/92 70.617.1 <10 <0.6 <0.6 «0.6
E-3.5 03/31/92-06/30/92 72.44¢7.5 <10 <0.6 <0.5 «0.5
N-1.45 03/31/92-06/30/92 69.5¢7.0 <8 <(.5 <0.4 <0.4
N-9.4 03/31/92-06/30/92 68.618.8 <10 <0.8 <0.6 <0.6

*All other gamma emitters were <LLD.
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TABLE 5
(PAGE 2 OF 2)
T U ELECTRIC

COMANCHE PEAK STEAM ELECTRIC STATION
CONCENTRATIONS OF GAMMA EMITTERS® IN AIR PARTICULATE FILTERS
Results in Units of E-03 pC1/m3 ¢ 2 s.d.

LOCATION COMPOSITE PERIOD Be-7 K-40 RU-103 Cs-134 Cs-137
THIRD QUARTER

NW-1.0 06/30/92-09/29/92 60.446.3 <10 <0.7 <0.5 «0.6
SW/WSW.-0.95 06/30/92-09/29/92 76.417.6 <20 <0.7 <0.6 <0.6
5/55W-1.2 06/30/92-09/29/92 80.749.0 <8 <0.5 <0.4 «0.3
5W-12.3 06/30/92-09/29/92 76.017.6 9.844.1 <0.6 <0.5 <0.5
SSE-4.5 06/30/92-09/29/92 102£10 7.414.1 <0.7 <0.5 <0.6
E-3.5 06/30/92-09/20/92 57.546.2 <8 <0.5 <0.4 «<0.4
N-1.45 06/30/92-09/20/92 101£10 <10 «0.7 <0.7 <0.6
N-9.4 06/30/92-09/29/92 69.116.9 <20 <0.6 <0.5 <0.5
EQURTH QUARTER

NW-1.0 09/29/92-12/29/92 74.127 4 8.37+4.4 «0.5 <0.4 «<0.5
SW/WSW.-0.95 09/29/92-12/29/92 63.816.4 21.24¢5.4 <0.6 <0.5 <0.5
5/55W-1.2 09/29/92-12/29/92 84.948.5 <9 <0.6 <0.4 «<0.6
5W-12.2 09/29/92-12/29/92 61.846.2 <7 <0.56 «<0.4 <0.4
SSE-4.5 09/29/92-12/29/92 89.118.9 <10 <0.7 <0.6 «<0.6
E-3.5 09/29/92-12/29/92 61.116.4 <20 <0.6 «0.6 <0.5
N-1.45 09/29/92-12/29/92 79.848.0 <10 <0.7 <0.6 «<0.8
N-9.4 09/29/92-12/29/92 62.246.3 <10 «0.6 <0.4 <0.6

*All other gamma emitters were <LLD.



TABLE 6

T U ELECTRIC

COMANCHE PEAK STEAM ELECTRIC STATION

CONCENTRATIONS OF 1-131 IN MILK

Results in pCi/1 £ 2 s.d.
COLLECTION

MONTH DATE SW-13.5 SSE-22
JANUARY 01/14/92 <0.3 <0.3
FEBRUARY 02/11/92 <0.2 <0.2
MARCH 03/09/92 <0.3 <0.3
APRIL 04/07/92 <0.3 <0.3
MAY 05/05/92 <0.1 <0.2

05/19/92 <0.2 <0.2
JUNE 06/02/92 <0.2 <0.2

06/16/92 <0.2 <0.2

06/30/92 <0.5 <0.2
JULY 07/14/92 <0.6 <0.4

07/28/92 <0.2 <0.2
AUGUST 08/12/92 <0.2 <0.1

08/25/92 <0.4 <0.5
SEPTEMBER 09/08/92 <0.3 <0.3

09/22/92 <0.5 <0.2
OCTOBER 10/06/92 <0.7

10/20/92 <0.3 N
NOVEMBER 11/17/92 <0.2 "
DECEMBER 12/15/92 <0.2 .

*Sample not collected - dairy closed.

4z



TABLE 7
(PAGE 1 OF 2)
T U ELECTRIC
COMANCHE PEAK STEAM ELECTRIC STATION
CONCENTRATIONS OF GAMMA EMITTERS® IN MILK

Results in Units of pCi/liter £+ 2 a.d

La-140/Ba- 140

LOCATION COLLECTION DATE Cs-134

STATION SW-13.5

JANUARY 01/14/92 1300+
FEBRUARY 02/11/92 14204
MARCH 03/00/92 12604
APRIL 04/07/92 13704
MAY 05/05/92 5004 150
05/19/92 1604
JUNE 06/02/92 1504+
06/16/92 14104
06/30/92 1604 1
07/14/92 28014
07/28/92 3604
0R/12/92 14 104
0R/25/92 31504
SEPTEMBER 00/08/92 14004
00/22/92 2604
OCTOBER 10/06/92 130+ 1
10/206/92 13104
NOVEMBER 11/17/92 14014
DECEMBER 12/15/92 12704

*All other gamma emitters were <LLD




COMANCHE PEAK STEAM ELECTRK sTATION
CONCENTRATIONS OF GAMMA EMITTERS® IN MILK

Resulis in Units of A i/Iiter + 2 s8.d

LOCATION . LE K-40 ’ ( 7 La-140/Ba-140

' TATION SSE-2.2

JANUARY
FEBRUARY
MARCH
APRII

MAY

SEPFTEMBER
OCTOBER

NOVEMBER
DECEMBER

*Aill other gamma emitters are <L1LD

“",”nt\ln not collected dairy closed




TABLE B
(PAGE 1 OF 1)
I' U ELECTRIC
COMANCHE PEAK STEAM ELECTRIC STATION
CONCENTRATIONS OF CGAMMA EMITTERS® IN GROUNDWATER
Results in Units of pCi/l + 2 8.d

Zn-65 Nb/Zr-95 2 3 Ba/lLa

COLECTION DATE . st T 00 i

STATION N-1.45

01/07/92
04/07/92
07/07/92

10/06/92
STATION W-1.2

G1/07/92
04/08/92
07/07/92
10/06/92

STATION SSE 4.6

01/07/92
04707 /92
07/07/92
10/06/92

STATION N-9.8

01/08/92
04 /08 /92
07707792
10/06/92
STATION WSW-0.1
01/07/92
04 /08/92

07/67/92
10/06/92

*All other gamma emitters were LLD




TABLE 9
T U ELECTRIC
COMANCHE PEAK STEAM ELECTRIC STATION
CONCENTRATIONS OF TRITIUM IN GROUNDWATER

Results in pCi/l £ 2 s.d.

COLLECTION TRITIUM
PERIOD LOCATION ACTIVITY

01/07/92 N-1.45 <600
02/26/92 N-1. <600
1/07/92 W-1. <600
1/07/92 SSE-4.6 <600
N-9.8 <600

WSW-0.1 <600

<600
<600
<500
<6500

<600

<1000
1000
<1000
<1000

<1000

1000
1000
<1000
<1000

<1000




TABLE 10
T U ELECTRIC
COMANCHE PEAK STEAM ELECTRIC STATION
GROSS BETA CONCENTRATIONS IN WATER-SURFACE /DRINKING
Results in pCi/l £ 2 s.d.

COLLECTION
DATE

/91-01/14/92
01/21/92-02/11/92

02/12/92-03/09/92
03/17/92-04/07 /92

04/14/92-
05/12/92-
06/09/92-
07/07/92-C

NG INA 1GO NC
Us /04 ) G2-
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