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I. INTRODUCTION

ing Program f{or the

ed under contract with

I' U Electric [his report covers the period from January 1, 1993 through
December 31. 1993 and summarizes the Its of measurements and analy

\ te andad ition Lescript
| 1 S N 4 - ¥ I
Comanci t 1K yi{eam wlectiric oStatuon PSES onsists of two

Reserve in Somervell County about forty miles southwest of Fort
Worth |eXas Unit i received a I1ow power (;J¢'.(;i(;I:LL icense
February 8, 1990 and achieved initial criticality on April 3, 1990. A
full power license foi1 nit 1 was issued on April 17, 1990, and
commercial operation was declared on August 13, 1990. Unit 2
ichieve initial criticality on March 24, 1993 and synchronized to
the electrical grid on April 9, 1993
Jbjectives | Over 0f the ClI M
| ted tate Nuclear Regulatory f C) regu
J 4 v re ¢ hat 1clear powel I iNts D¢ 1esigned, f icted
nad operate { Keep level I radlioacuve material i o
inrestricted reas as low as reasonably achievable (ALARA) (10 CFR
50.34 ] issure that these criteria are met, each license autho
i ng ri tor operation includes technical specifications (10 CFR
0.36a) governing the release of radioactive eftluents
n-piant I {Orineg ¢ i 1ssure that these predetermined




release limits are not exceeded However. as a precaution against

i

unexpected and undefined processes which might allow undue ac-

umulation of radicactivity in any sector of the environment, a pro
or monitorir g the plant environs is also included
1

cted on the basis of local ecology, me-

region, and demographic
radiological environ
on the basis

Position on radiological environmental

Assessment Branch, Revision

- - . {
SES Technical Specifications'4! and

Calculation Manual (ODCM)!5)
vironmental Monitoring Program in
radiation by thermo
determination
etermination of airborne gross beta, gamma
the measurement of tritium and gamma
the measurement of gamma
the measurement of gross beta, tritium,
nd iodine
in food products and gamma emitters
broadleaf vegetation. Samples-were collected by

nental Personnel. Sample analyses were performed




few percent increase above normal background radioactivity.
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

1 4

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
erational and operational phases. The preopera
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
cted. 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
piant operation

Preoperational measurements were conducted at CPSES from 1981

to 1989. These preoperational measurements were performed to:
Evaluate procedures, equipment and techniques

Identify potentially important pathways to be monitored af
ter the ;:i.'x[ﬂ is in operation

Measure background levels and their variations along po

tentially important pathways in the area surrounding the

piant
. Provide baseline data for statistical comparison with future
»;:“ il TI’EL 11:‘*»{1\\1: It “J]‘\“»
[he operational Radiological Environmental Monitoring Program is




conducted to
] 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 Verily the eltectiveness of in-plant measures used for con
trolling the release of radioactive materials
? identify changes in the use of areas at and beyond the site
boundary that may impact the principal pathways of expo
ST
'his report documents the fourth year of operational measurements and is
submitted in accordance with the requirements of the CPSES Offsite Dose

. s I
alculation Manual

[, Administrative Control 6.9.1.3
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1.

PROGRAM DESCRIPTION

A Sample Loca'ions

Seventy-{ot

1
4

r loca

tions within a radius of 20 miles from the CPSES

site were inciuded in the monitoring program for 1993. The num

DEr

ering

and location of monitoring points were determined by consid
the locations where the highe off-site environmental con

centrations have been predicted finm plant effluent source terms,

site hydrol
considered
ease of acoee
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princip:

were
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srnwvironmer
environme

ogy, and site meteorological conditions. Other factors

applicable regulations, psapulation distribution

sampling stations, availability of samples at desirec

security and future program integrity. Additionally an

census is conducted to identitvy changes in the use

areas surrounding the plant. If changes are identified that im

1l pathways of exposure, appropriate changes to the

ntal monitoring program are III‘xp!f’lH{‘i‘;f.’.‘d

-

rovided in Appendix

Environmental Monitoring Program for Comanche

ized in Table 1. Figure 1 shows the locations of the




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

Radiatio

\ y
1 I/\-{f!

|

fomr

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 Position on
Radiological Monitoring {Revision 1. November 1979)(1)
he 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
locations. For routine TLD measurements, two dosimeters
1504:Dy in teflon cards were deployed at each selected
ocatior One set of 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
ich exchange cycle to serve as in-transit controls

!

Individual dosimeters were calibrated by exposure to an

L L 4

accurately known radiation field from a calibrated Cs-137




Air particulate and air iodine samples were collected from X

the eight locations described in Table 1

Each air particulate sample was collected by drawing air

millimeter diameter glass-fiber filter Air

-
 go
-

dine was collected by drawing air through a TEDA im
pregnated charcoal cartridge which was connected in se
ries behind the filter [he filters and charcoal cartridges

1 - . . -
staff in the laboratory,

air particulate filters were analyzed for gross beta activity

and were composited quarterly for gamma specirometry
i | . ¥ e 'y . » Y v renr T > ¢
VS Charcoal cartridges were analyzed for iodine-131
Milk

P

Milk samples were collected by CPSES staff monthly for

the period January through April. May through October

&
-

ted semimonthly, except for June

when three samples were collected November and
lecembel umples were collected monthly There was
1ilk sampling location (SW-13.5). Upon arrival at the
! atory, the milk samples were promptly analyzed for
gamnma emitters and f 31 by utilizing radiochemistry
tecnt 1gue
Vi 1]
h PSES staft collected warer at 11 location: Surtace
water w { llectec at tour locations N-19. 3 i ‘""} 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
wate.” 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 Graubury at loca

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
sample surface water from Lake Granbury near the intake
of the City of Granbury potable water plant

Surface-drinking water samples were collected weekly and

composited for iodine-i51 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 (5)
states that ‘roundwater supplies in the site area are not
affected by plant effluents and are sampied 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 samples were collected at two locations for the 1993

An area 2.0 miles east-northeast of the site in

—_—
o)
—

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 June
and November for Station ENE-2.0 and June and October
for the control station

ere collected by CPSES staff Available edible

o*
!

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
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6. Shoreline Sediment

Shoreline sediment samples were collected in January and
July from Squaw Creek Reserveir at location NNE-1.0
Samples were also collected from Lake Granbury at the
control location N-9.9, and location NE-7.4, which is
downstream of the discharge of the return line fron
Squaw Creek Reservior CPSES staff collected the
sediment samples and shipped them to the laboratory for
analysis by gamma spectrometry

)

Food Products

During the period of May through October, 12 samples
were collected from two indicator sampling locations (E-

4.2, ENE-2.0) and from the control station (SW-12.2) A
total of 8 different types of food products were collected
during this sampling period. Food product samples were
luring this sampling period. Food product samples were

collected by the CPSES staff and shipped to the laboratory

where they were analyzed for gamma emitters.
8. Broadleaf Vegetation
Broadleaf vegetation was collected from the control loca

4

tion (SW-13.5) and two indicator stations (N-1.45 and SW

0) near the site boundary. Collection of broadieaf vege
ation started in April 1993, Broadieaf samples consisted
)f availiable tree leaves; if tree leaves were unavailable
native grasses and weeds were substituted

Gamma isotopic and iodine-131 analyses were performed

for all broadleaf vegetation samples
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Interlaboratory Compar rogram

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 o fulfill this requirement, Teledyne

Isotopes participates in the environmental sample cross-check

program conducted by the U.S. Environmental Protection Agency

'he 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 1993 are provided in

Appendix A
) b 2% i Dy o1
Deficiencies in the Sample Program

In accordance with section 6. 9.1.3 of the ODCMI®)| any deviations

from the sampling schedule of Table 3.12.1 of the ODCM shall be

reported in the annual environmental monitoring report. During

the yvear 1993, one deviation in sampling occurred in the air




sampling requirements in that the air sample pump was not started
by the field technician prior to leaving the sample station
[herefore, the air sample for the indicator location E-3.5 for the
week of August 3 through August 10 was not collected This
leviation was due to personnel error and corrective actions have
been taken to ensure that no further deviations of this type occur in

3
Tt
Ll

e future. There were no other deficiencies during 1993

£
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1993 ANALYTICAL RESULTS




o, SUMMARY AND DISCUSSION OF 1993 ANALYTICAL RESULTS

Data from the radiological analyses of environmental media collecie«
during the report period are tabulated and discussed below he 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-
ical procedures is contained in :\.;»],wn‘,hf\ B of this report

Radioclogical analyses of environmental media characteristically ap

proach and frequently fail below the detection limits of state-of-the-art mea
I ‘

surement methods as discussed in NCRP Report No. 504 he use of "<" in

the data tables symbolizes that the result is less than the lower limit of de

tection (LLD) as defined in Appendix B. Not Detected, "ND", is used period

ically in the tables presenting gamma analysis results for various media. [t

primarily appears under the "Others" column, and indicates that no other
ing nuclides were identified. The Teledyne Isotopes

analytical methods meet the LLD requirements addressed in the CPSES

| 1 . LY v
Oftfsite Dose culation Manual
} } ~ 4 e 4 > 144 : |
LabDie & N1 1 3 give the radloanaitvtica esuil [Or indiviqual
4 Y ¥ v v - ] | N
npit ' ISt 1IMMarv e re¢ LS appears in i1able 20 LNe r1¢
¢
ported averages are based only on concentrations above the limit of dete«
I In table 20, the fraction (f) of the total number of analyses with de
4 ) B \ » Ty ) » & Al e i1 ' y e T s £3.C £ ,. >
tectable activit llows in parentheses., Also given in parentheses are the
minimum and maximum values ol detectable activity during the report pe
" 3
- A | T Y ab § i 14
e A LT e adia
B rinrd ot 3 rntal radiatinn A » watas datareveis Qi ORGP, I Ay -
gnvironmental ragdidation cose raies ielermiined oy uaernmoamines




cent dosimeters (TLDs) are given in Table 2 Thermoluminescent
dosimetry badges with four readout areas each were deployed at
each location on guarterly 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 1993 data is included in Table 20. For

the quarteily analyses the average dose rate of the control lecations

i

was 0.15 mR/day with a range of 0.12-0.21 mR/day. The average of
e indicator locations for the quartei.y samples was 0.14 mR/day
' 0.05 to 0.23 mR/day. For the annual samples, the
average dose rate for the control sampies was O 17 mR/day. The
indicator locations had an average of 0.16 mR/day with a range of
0.09-0.21 mR/day

Oaklevi3d) calculates an ionizing background radiation dose equiva
lent of 82.2 mR/year for Fort Worth in uding a terrestrial compo-
nent of 45.6 mR/vear and an ionizing cosmic ray component of 36.6
Iiil‘?./'_‘v'('.lir (excludes neutron ,u:'n;'m“('.'}’r) Since (‘)JRI(‘_\"S values rep-
resent averages covering wide geographical areas, the measured

ambient radiation average of 58 mR/year for the immediate locale

Jh 3 (&)

ol f T > p—— - v 1o
i CPSES is consistent with Oakley's observations. Significant
variation ycur between geographical areas as a result of geological
composition and altitude differences. Temporal variations result

from changes in cosmic ray intensity, local human activities, and
| tore 1100l A IT( 171¢] ) T d soil Nnisthuireg
14010 y S as L’)-f'.-)-u COvVer alil WOLE TTIOISLLLE

nomalies in the 1993 measured coses relative to I"!t"*(rg)vml!mmi

data were not noted. For 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

LA
|
.

A total of 407 charcoal cartridges were analyzed for airborne io

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

any of the sampling stations. Results of these measurements are

presented in Table 3

A total of 407 air particulate filters were collected and analyzed for
gross beta activity., For 1993 the average gross beta activity for the
control location was 0.020 pCi/m*° with a range from 0.008 to

0.047 pCi/m3- For the seven indicator locations the yearly average

was 0.021 pCi/m? with a range from 0.0043 to 0.067 pCi/m3. The

-

gross beta analysis data are presented in Table 4. Anomalies ir

gross beta measurements relative to preoperational data were not
rr.71."'l1

Air filters were composited quarterly and then analyzed by gamma
spectrometry. The gamma spectrometry data is presented in Table
Losn

ogenic beryllium-7 was detected in all 32 samples; potas

sium-40, a naturally occurring nuclide, was measured in seven sam

-
™ 1 ~ 4 —_ - N . 1 Y e § » e
ples The average beryllium ictivity for the control location was
\ ’ - 2 2 p, oy ~ O 1 - . .
0.069 pCi/m* with a range of 0.057 to 0.085 pCi/m*. For the indi-

cator locations, the average beryllium-7 activity was 0.070 pCi/m?¥
" ’ , . r £ »y ~ L . X e Lo g i r
with a range of 0.0048 to 0.087 pCi/m~. The average potassium-40

for the control location was 0.012 pCi/m e average potassium

>




1

range of 0.005-0.019 pCi/m*

A total of 19 milk samples were collected in 1993. All samples
were analyzed for lodine-131 by radiochemistry and for other
gamma emitting isotopes by gamma spectrometry. Results of these
measurements are presented in Table 6 and 7
\ No iodine-131 was found in any of the milk samples. The lower
| 2 | £ det

limits of detection can be found in Table 6

Results of the gamma spectrometry measurements are presented in

lable 7. Naturally occurring potassium-40 was detected in all of

l the milk samples. The average activity for the control location was
1365 pCi/l with a range of 1200 to 1580 pCi/l. Cesium-137 was
not detected in any of the samples

Groundwater samples were collected from five locations during

1993. The samples were analyzed for gamma emitters and tritium

on a quarterly basis, pursuant to the ODCM requirements for
groundwater 'wenty-three samples were analyzed for gamma
emitters by gamma spectrometry. Potassium-40 was detected in
ne indicator station with an average activity of 133 pCi/l. The

control station samples were less than the lower limit of detection

‘

Quarterly composites for each sampling location were analyzed for
tritium: no tritivum was detected. Results of these analvses are con-
tained in Table 8 and 9 respectively

11

Surface-dririkking water was collected from two stations. All sam

s were below the

ples were analyzed for gamma emitters; resul




lower limit of detection. Thirty samples were analyzed for gross
beta activity. The indicator station had an average activity of 16
pCi/]1 with a range of 11 to 21 pCi/l. The control stat‘on had an
average activity of 11 pCi/l with a range of 6.2 to 19 pCi/l. Eight
quarterly composites were analyzed for tritium. The indicator sta-
tion had an average activity of 4400 pCi/l with a range of 3800 to
4800 pCi/l The control station showed no tritium activity above
the lower limit of detection

lodine-131 analyses by radiochemistry were performed on 56
les of surface-drinking water; there was no measurable activ
itv. Results of these analyses are contained in Tables 10-13.
surface water was sampled from four locations during 1993
Samples were analyzed for gamma Isotopic on a monthly basis and
tritium composites on a quarterly basis, per the ODCM require
ments for surface water. Fifty-six samples were analyzed by gamma
spectrometry Potassium-40 was not detected in any of the
samples. Sixteen composited surface water samples were analyzed
for tritium. The indicator stations had an average activity of 4313
th a range of 3400-5700 pCi/l. The tritium detected in
Squaw Creek Reservoir samples is attributed to liquid effluent
lischarges from CPSES. The resuits of these analyses can be found

£

in Table 14 and 15 respectively The level of tritium in the Squaw

Creek Reservoir is well within the expected value predicted in the

X

CPSES Final Safety Analysis Report




E. Eish

The results of gamma isotopic analyses of fish samples collected
during 1993 are presented in Table 16. A total of ten samples were
analyzed, seven from the indicator location (ENE-2) and three from
the control location (NNE-8). Sampling efforts concentrated on
the larger edible species of commercial and/or recreational im
portance

Cesium-137 was detected in three of the samples from Squaw
Creek Reservoir with an average activity of 38 pCi/kg wet and a
range of 28 to 49 pCi/kg wet. Preoperational levels have ranged
from 3 to Ci/kg wet on thirteen different occasions. Naturally
occurring potassium-40 was detected in all samples. The average
potassium-40 concentration for the two indicator samples is 2506
pCi/kg wet with a range of 1590 to 3600 pCi/kg wet The average

concentration for the control location is 2883 pCi/kg wet with a

range of 2680 to 3160 pCi/kg wet

F. Shoreling S
The processes by which radionuclides and stable elements are con
centrated in bottom sediments are complex, involving physiochem
ical interaction in the environment between the various organic and
inorganic materials from the watershed. These Interactions can
proceed by a myriad of steps in which the elements are absorbed in
or displaced from the surfaces of colloidal particles enriched with
chelating organic materials Biological action of bacteria and other
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 the CPSES environment are given in Table 17 For 1993




R . 2
Dt

three locations, one control and two indicators, were sampled
semniannually. The average, fraction of detectables, and range of
radionuclide concentrations are summarized in Table 20

Naturally 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 47 pCi/kg Preoperational levels of cesium 137
have ranged from 9.2 to 150 pCi/kg on four different occasions.
Food Products

Results of gamma isotopic analyses of food samples are contained in
rable 18. A total of 12 samples were analyzed from three locations.
Potassium-40, a naturally occurring isotope, was found in all 12
samples. For the indicator locations the average potassium 40
activity was 2906 p( ' /kg wet with a range of 1120 to 5080 pCi/kg
wet. Naturally occurring beryllium-7 was detected in two samples,
one from indicator station E-4.2 with an activity of 194 pCi/kg wet
and from control station SW-12.2 with an activity of 873. No 1-131,
's-134 or Cs-137 were detected in food products during 1993.
Broadleaf Vegetation

Results of gamma isotopic analyses of broadleaf vegetation samples
are contained in Table 19. A total of 25 samples were analyzed
from three locations. Potassium-40, a naturally occurring isotope
was found in all samples. The average potassium 40 activity for the
control location was 5501 pCi/kg wet with a range of 1310 to 9240
pCi/kg wet. For the indicator locations the average potassium-40

activity was 3813 pCi/kg wet with a range of 2010 to 5840 pCi/kg

wet  Naturally oceurring beryllium-7 was detected in sixteen indi




cator samples w'th an average activity of 2087 pCi/kg wet: the
range was 1010 to 6030 pCi/kg wet. The nine samples from
control station SW-13.5 were found to have beryllium-7 with an
average activity of 1895 pCi/kg wet and a range of 646-3940 pCi/kg
wet.

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

tection in all samples.

23



CONCLUSIONS




CONCLUSIONS

oncluded Irom

the levels obtained in

cn

vironmental samples during 1993 and

omparison of these levels to preoperational measurements, operational measurements
of 1991 and 1994, and operational controls that the operation of CPSES in 1993 resulted

10 changes in measurable levels of radiation or radioactive materials in the
environmen* except the tritium detected in Squaw Creek Reservoir has increased from
verages of approximately 2400 pCi/l in 1991 and 3400 pCi/l in 1992, to 4400 pCi/l in
993. This increase has been expected; CPSES Unit 2 began operations in 1993. The

environment was sampled for airborne particulate matter

radioiodine, and

direct rachation. The terrestrial environment was sampled for milk, groundwater, surface
drinking water, food products and broadieal vegetation. The aquatic environment was
sampled for surface water, fish and shoreline sediment. The analyses of these samples
provided results which were either below the measurement detection limits or were
cicative of natural terrestrial and cosmic ray radiation ievels, except for the tritium in
{ irface water Squaw Creek Reservoir which was far below the reporting levels for
idioactivity concentrations in environmental samples




REFERENCES




REFERENCES

Nuclear Regulatory Commission, "An Acceptable Radiological
Environmental Monitoring Program”, Radiological Assessment
sition, November 1979, Rev

.

vational Council on Radiation Protection and Measurements.

Environmental Radiation Measurements". NCRFP Report No. 50,

December 27, 1976

vatural Radiation Exposure in the Un'ted States

-1 Office of Radiation Programs, U.S. Favironmental

Protection Agency, Washington, D.C., June 1972

Comanche Peak Steam Electric Station Units 1 and 2 Technical

Specifications

Offsite Dose Calculation Manual For TU Electric Comancht Peak

Steam Electric Station Units 1 and 2




LATA TABLES




Surface Walter

Groundwater

Water-Surface

ing

-
Drin

IOLOGICAL ENVIE NMENTAL MONITY
identiiicatic ¥
Seclor and Dista . sampit
reqguer
2 255
»y { a

SE-1.4: ESE-4.7: SE-1.3
SE-3.85; SE-4.6; SSE-1.3
SSE-4.4; SSE-4.5; §-1
5-4.2; SSW-1.1;: SSW-4.4
SW-09;, SW-48, SW-12.3
WSW-1.0: WSW-5.35
WSW-7.0: W-1; W-2: W-55
WNW-1: WNW-5.0; WNW ¢
NW-1: NW-5.7: NW-99
NNW-1.35: NNW-4 6

E-3.5: SSE-4
SW-12.3
NW-1.0: N-1.45: SW/WSW.0.9

N-19.3; ESE-1.4; N-1 Mt

NNW-G.1: N- 9.9 SM

Spectrometry

a Specirometry

Charcoal Cartridge

Gamma Spectrometry

Gamma Speclrometry
Iritium

Gross Beta
Gamma Spectrometry
lodine- 131

Iritium




ABLE 1
Ad 1 W 2
ELE TE(
AX STEAM ELECTRIC STATION
RADIOLOM NMENTAL MONITORING PROGRAM 199
identification t
s ther of ~ t¢ N i Anahvt i
Tumber t oL ) 3 istance anaivucasl
Locations (Miles} (al Analyses Frequency {(al
yedi nt 5 N-9.9 NNE-1: NF i SA Gamma Spectromeiry SA
Fish 2 NNE-8; ENE-2 SA Gamma Spectrometry SA
Milk ] SW-13.5 SM. {d) lodine- 1 M
Gamma Spectrometiry SM id)
Food Products 5 £-4.2: ENE-9 MH Gamma Spectrometry M:i
SW-32 2
i 31 A E:
Broadieaf ? N-1.45;: SW-1.0; SW-13.5 M Gamma Spectrometn M
Vegeiation
line M
{a) Frequency Codes Are W = Weekly
M = Monthly
Q = Quarterly
QC = Quarterly Composite
SM = Semimonthly {l.e.. once per 2-week period)
MH = Monthly during availabllity for harvest
SA = Semiannual
A = Arnual
(b} Surface water samples from Squaw Creek Reservoelr are monthly composites of weekly grab samples. Sampies from Lake Gra are

monthly composites of weekly grab samples when Lake Granbury Is receiving letdown from Squaw Creek Reservolr; otherwise tnes are
monthly grab samples

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

{d} Milk sample collection and analysis frequency is semimonthiy when animals are on pasture. Otherwise sampiles are collected and analyzed

monthly
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FIGURE 1

(Page 2 OF 2)

KEY OF ENVIRONMENTAL SAMPLING LOCATIONS

SAMPLING LOCA AMPLI AMPLIN LOCATION SAMPLE
PORNT (SECTOR-MILES e POINT (SECTOR MILEDS) B aniwsnitint
A | J ; ! ; s '\‘,'\\- ‘ M )\
A 2 N-9.4 A SW-12.3 R
A E-35 ] WSW-1.0 K
A 4 Sak -4 R31 WSW-5 3¢ R
A ) "W R32 WSW.7.0 R
A ¢ SW-1% A <33 wW-1.0 R
A v/ W V- - V 2.\ R
\ < W A S W R
R36 WNW-1 { R
137 WNW-5.0 R
R3S WNW-6.7 !
R39 NW-1.0 R
R NW-5.7 R
R | N-1.4 ! 41 NW-9.9 R
t +. 4 i R4 NNW-1.35 R
¢ I 43 NNW-4.6 R
KR 4 N-Y.4 ! SWi N-1.5 SW
£ NNE-] ‘ WY N-9.9 SW/DW
R ¢ NN 6 3 SW3 N-19.3 SW
}o § N 1.7 ! “SW4 NI 7.4 SW
E-4.8 ! WH ESE-1.4 SW
) ENE-S I SWE NNW-(.1 SW/DW

RI1( NE-5 ] GW1 W-1.2 GCW/DW
i 095 ! OWS WSW4), | GW/DW
R1% r-1.9 i GW3 SSE-4.6 GW/DW

£-3.5 i GW4 N-Q 8 GW/DW
! 4.5 ! GWH N-1.45 GW/DW

&\ J i ! ENE-2.0 5
R Qo 1 4 i /. NNE-B.O !
, SSE-4 Fi ENE-9.0 Fp
R23 S-1 FPY E-42 3

-
-
Iy
<*
b
-
'S
-

X2¢ SW-4 .4 13 BL1 N-1.45 il
Rz W ) 34 BL2 SW-1.0 Bl
BL. SW-13.5 Bl
*TY! : A i CW Gl lv-ater F Fish
f ¢ reline ent Fl Food Product
\ Water A 111} ! Broadieal Vegetation
" g W
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A

14
i
ELECTRIC STATION
{ NCE AT e IN AIR PA 111 A FILTES
e uts in its of F +2sd
LOCATHK ¢ SITE ] ) 7 K-4 & 103 Cs 14 > 7
) () 3% ~ 3 ~ 4 3 4
“ H < -
12/29/92 3/ 34 33 418 .8:5.4 2.9
12/29/792-03 33 70.4+7 <0.§ <0 ¢
H 03/30/93 G 4+ . i 0 4 4
12/2G6/92-03/30/93 70.747 ¢ } 7+4 6 3 f
S 3 5 12 3 93 48 2+ | 3 f
N-1.4 12 30/93 6.9 3 1 7
N .4 .l_v _)-'_, G2 .4 TATA R z } 44 “, 4
+ =
-
INTY OUIARTER
03/30/93-06/29/93 57 ¢ ] { 0O 4 <

)3/30/93-06/29/63 87.2+9.7 0.1+4 <08 <0.7 <} 6

".,‘ 3 y J § « K3
W B46 .4 3 7 <t < 4

\‘—Et % 70 58 <3 " <0

E ) 5¢ B 4 7 < .4

N ‘| BB T4 3 1 0.4

N-O 4 ‘j 4 i { 2% ”

. 1

gamma emitters were <LLD




Y &

THIR DNTADTER
IHURD QUARIER

NW-1.0 06/28/93

SW/WSW-095 06/28/93
/SSW-1.2 06/29/93
SW-12.3 06/29/93
SSE-4.5 06/29/93

E-3.5 65/29/93

FOQURTH QUARTER

NW-10 09/27
SW/WSW-0.95 09/27/93
09/27/93

09/27/95

S/SSW-1.2
SW-12.3

SSE-4.5 08/27/93

/83
09/27/93

09/27/93
09/27/7

COMPOSIT

*All other gamma em’iters were <

Lo

09

09/27,

0G /27 /¢

12/28

12/28
12/28/

T T4y
(3.4
79 5+8
7B 547
3 A4
&.%

B1.2+8
70 3+7
67.01+€
85.118
78 Ot

FEN

&

IS

v.n

i

-

ey

b

ey



TABLE 6
T U ELECTRIC
COMANCHE PEAK STEAM ELECTRIC STATION
CONCENTRATIONS OF 1-131 IN MILK

P ]

Results in pCi/1 + 2 s.d.

MARCH 03/09/93 <0.2
APRIL 04/06/93 <0.2

k%t‘k\\)‘ ‘)r)\)-l/"l'g < ‘)2
05/18/93 <0.2

! IUNTI 06/01/93 <0.2
06/15/93 <0.3
06/29/83 <0.2

JULY 07/13/93 <0.:
07/26/93 <0.5

| &

AUGUST 08/10/93 <0.:
08/24/93 <0.2

N

SEPTEMBER 09/08/93 <Q.:
{}("/f';jl 1 /L,"{ ((i

NN

OCTOBER 10/05/93 <0, ] fuai
10/19/93 <0,

A

~

NOVEMBER 11/16/93 <0.02

DECEMBER 12/14/93 <0.2

¥ &N
L




T W . 1IN
other gamma emitiers were <LIl




ABLE B
VAGE Of
r oz
| Fird 23
,a't~\_ L1¥ PE L-.\',‘ ) ! ‘\\A_ P.::, '}“\ \‘ ) N
NMCENTRA NS OF GAMMA EMITTERS® IN CROUNDWATER
Result i % v A ! 2sd
Mn- 54 = Fe : { i "n-¢ Nt i - 134 5 Ha/la-14
Ol JATY
ne) AL
TIALION b
01/05/9 ] ! i 1 1 1
/707793 ) 4 3 4 i 1 {
06/9 ] 1 <H 3 .
10/05/93 3 3 «5 i H i 1
12/31/93 <J3 1 i 1 1 ¢
T ¥
01/05/93 d y 3 d <4 i ¢
! 04/0 03 3 ¢ 3 3 3 <
07/06/83 <3 <4 4 3 ] <4 1 )
i 10705793 <A <3 < 4 : <4 i <k
12/31/93 -
ST 3 SSFE f
STATION SSE-4.6
1705793 <4 <4 <R 3 S % 4 <4
3 P <4 <R 1 <4 3 | £
L 4 <3 5 « 3 < < < 3 <4
3 <3 <& <8 4 13 <4 <4 1 §
3 <3 <4 <8 3 « <4 <4 <4 <7

# +

STATION N

< <3 7 <3 <7 <3 <3 <4 <k
P <3 <6 <3 <6 <3 <3 <3 <4
<3 <3 <3 7 <3 <3 <5 <5
LR

All other garyma emiltters were LLD
Sample not collected -- See Appendix C for explanation
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TABLE 9
T U ELECTRI(
COMANCHE PEAK STEAM ELECTRIC STATION
CONCENTRATIONS OF TRITIUM IN GROUNDWATER

Results in pCi/l * 2 s.d

TRITIOM
LAOCATION ACTIVITY

wW-1.2 <100
WSW-0.1 100

SSE-4.6 <100

N 100

A

b :'?i ‘](H’

W-1.2 <200
200
200
200

<200

200
200
<200
<200

<200

<2000

2000
<2000
<2000
<2000




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

Results in pCi/l £ 2 s.d

COLLECTION [RITIUM
QUARTE] PERIOD LOCATION ACTIVITY
i 12/31/93 W-1.2 <100
12/31/93 WSW-0.1 .
12/31/93 SSE-4.6 <100
12/31/93 N-9.8 .
12/31/93 N-1.45 <100
*Sample not collected see Appendix C for explanation
48

fo




TABLE 10
' U ELECTRI(
COMANCHE PEAK STEAM ELECTRIC STATION

GROSS BETA CONCENTRATIONS IN WATER-SURFACE /DRINKING

MONTH

JANUARY

FEBRUARY

MARCH

APRII
MAY
JUNE
JULY

AUGUST

OCTOBER

NOVEMBER

DECEMBER

Results in pCi/1+ 2 s.d

COLLECTION |
oaAlE e NNW-O1_  NOOS
12/23/92-01/12/93 1443 1043
01/19/93-02/09/93 1443 7.242.5
02/16/93-03/09/93 1443 9.4+925
03/16/93-04/06/93 1613 8.242.3

0D4/13/93-05/04 /9.

-
“
-
-
—
o~
-
A

05/11/93-06/01/93 16+3 1043
06/08/93-06/29/93 1323 1323
07/06/93-07/26/93 1943 1413
08/03/53-08/24/93 2114 133
08/30/93-00/21/953 1146 1 1+4
09/28/93-10/19/93 2114 19+4
10/26/93-11/16/93 | 5+4 113
11/23/93-11/30/93 16+3 1612

11/23/93-12/
12/21/93-01




0090972092009 00000000007200000000000000000080®

TABLE 11
{PAGE 1 OF 2}
T U ELECTRIC
COMANCHE PEAK STEAM ELECTRIC STATION
CONCENTRATIONS OF GAMMA EMITTERS® IN WATER SURFACE/DRINKING
Resulis in Units of pCi/1 £ 2 s.d.

- Mn-54 Co-58 Fe-59 Co-60 Zn-65 Nb/Zr-95 Cs- 134 Cs-137 Ba/La- 40
STATION NNW-0.1
12/23/92-01/12/93 <4 <4 <8 <4 <7 <4 <4 <4 <6
¢1/19/93-02/09/93 <3 <3 <6 <3 <6 <3 <3 <3 <5
02/16/93-03/09/493 <3 <3 <7 <3 <7 <3 <3 <4 <6
03/16/93-04/06/93 <3 <3 <8 <3 <7 <4 <3 <3 <7
04/13/93 05/04/93 <3 <3 <7 <3 <6 <3 <L <3 <4
05/11/93-06/01/93 <3 <3 <7 <4 <7 <4 <4 <4 <6
8 06/08/93-06/26/93 <3 <3 <6 <3 <8 <3 <3 <3 <6
07/06/93-07/26/93 <3 <3 <B <4 <7 <4 <4 <4 <6
08/03/93-08/24 /93 <3 <3 <7 <3 <7 <4 <3 <4 <6
08/30/93-08/21/93 <3 <3 <7 <3 <7 <3 <4 <5 <6
09/28/83-10/19/93 <4 <4 <9 <4 <8 <4 <4 <4 <7
10/26/93-11/16/93 <2 <2 <5 <2 <5 <2 22 <3 <4
11/23/93-11/30/93 <4 <4 <8 <4 <B <4 <4 <4 <6
11/23/93-12/14/93 <3 <3 <6 <3 <6 <3 <3 <3 <3
12/21/93-01/11,/94 <3 <3 <6 <3 <6 <3 <3 <3 <5

*  All other gamma emiiters were LLD.
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TABLE 12
T U ELECTRIC
COMANCHE PEAK STEAM ELECTRIC STATION
CONCENTRATIONS OF 1-131 IN WATER-SURFACE/DRINKING

(5

Results in pCi/l1 £ 2 s.d

-

UL gL )";
MONTH DATE L NNW-0.1 LN
JANUARY 12/23/92-01/12/93 <0.2 <0.2
01/19/93-01/26/93 <0.2 <0.3

Ly

FEBRUARY 02/16/93-02/23/93 <0.2 <0.2
)2/16/93-023/09/93 <0

r

-—
B

-

MARCH 13/16/93-03/23/93 <0.9 0.2
03/16/93-04/06/93 <0.4 <0.4

APl 04/13/93-04/20/93 k). 4 <0.3
04/13/93-05/¢ 93 <0.5 <(0.4

AN \ ‘

VIAY 05/1 .

=
—~
Q0
~
0
™

e
-

JULY 07/06/93-07/13/93 <0.2 <0.2
07/06/93-07/26/93 <0.4 <0.4
AUGUST OB/03/93-08/10/9: 0.4 <0.3

v
Wi

A
-
N <N
A
-

08/03/93-08/24/9:

EPTEMBER 08/30/93-09/07/93 <0.2 <0.2
()5 {(,/t"‘)‘)(,’, v‘-}} '/q‘,".‘(‘ <0 Q . () 6
OCTOBER 09 10/05/93 <0.2 <0).2
(".v’-',’l/ i{,‘/jqu,” ) <() ;
10 11/02/93 0.3 <(.2
NOVEMBEBEI 0/26/93-11/16/93 <0.4 0.4
11/23/93-11/30/9 <0.3 <0.3
DECEMBER 1] 12/14/93 <0.4 <0.4
12/21/93-01/11/94 <0.4 <0.5

NI IO N /1O /0% )
12/21/93-12/28/93 <0.2 <0.3

&




TABLE 13
T U ELECTRIC
COMANCHE PEAK STEAM ELECTRIC STATION
CONCENTRATIONS OF TRITIUM IN WATER-SURFACE /DRINKING

Results in pCi/l £ 2 s d.

{f‘;‘SLL}{,("’-'}(,)}; . PSS pr R L SR Stk

R ___  PERIOD NNW-O1 = NOO

| -

QUART

12/23/92-03/09/93 3800+200 <200

03/16/93-06/29/93 4500+1200 <2000
3 07/06/93-09/:

21/93 4800+£1300 <2000

4 09/28/93-12/14/93 4500200 <100




HE PEAK STE.
GAMMA

nits of

01/
02/00/93
02/16/93-03/09/93
0G3/16/93-04/706 /9.
04/13/93-05/04/93
05/11/93-06/01/9
O06/08/93-06/2G6/9
07/06/93-07/26/9
OR/03/93.-08/24/93
08/30/93-09/21/93
0G/28/93
10/26/93
11/23/93
12/21/93

)
)

STATION N-1.5
12/23/92-01/12/93
01/18/93-02/09/93
02/16/93-03/09/9
03/16/93-04/06/9
04/13/93-05/04/9
05/11/93-06/01/93
5 ‘:nH/Q]R 06 /297/9!
07/706/93-07/26/79:
08/03/93-08/24/9
08/30/93-09/21/9
09/28/83-10/19/9
10/26/93-11/186/9¢
11/23/93-12/14/9¢
12/21/93-01/11/94

-

All other gamma emitters were <LLD




12/23/92
01/19/93
02/16/93
03/16/93
04/13/93
05/11/93
06/08/93
07/06/93
08/03/93
08/30/93
09/28/93
10/26/93
11/23/93

!
12/21/93

V]

3/01/93
06/29/93

07/26/93
08/24 /93
0G/21%1/93

(o

-~
-
-~

o~

01/12/93
02/09/93
03/09/93
04/06/93
05/04/93

5

3

06/01,9

06 /26 /93
07/26/9

08/24/93
09/21/93
10/19/93
11/16/93
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COLLECTION

| T QT ™ ¢ t % $ 14 )19 | #] 4 ™ 14 | & 27 ™ »R
PAIE ; STATION 2¢- & S A8 Cs-134 -- rb-218 Rl eid O-214 0a-LeD 11220
o1 l‘! O3 \(\.7 <2 ) 43 t43 <20 2 3 V. | 2 v+ 19 M 2+35 4‘1“\ 101+12°%
07 ;(v‘( \‘\‘\ ‘_; 0 68914+7 5 21 <2( QO+2¢ 2 +45 479+51 4 +2N ._‘7..‘.)

STATION NNE-1.0

*All cther gamma emitters were LLD
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AT DO ol Ve 'y - Pt sAL
RADIOLOGICAL ENVIRONMENTAI MONITORING PROG sUMMARY

il i '

ELECTRI COMANCHE PEAK STEAM ELECTRI S TATION
IANUARY 0D EMBER 31, 199
;;;;;; e ———————————————————————————————————— - - - S
y i Number of
Medium of Pathway ~ Total Number o Locations Location with Highest Mean Control Locations Nonroutine
Sampled of Analysis tion Mean Name Mean (6(2) Mean (02} Reported
of Measurement) P Rang Distance and Direction Range
TLDs ({Quarterly) Gamma {170) 0.14i162/162) ENE-5 0.18(4/4) Q.15(8/8) 0
$ ) /.4 3 ) N 1 ¢ » i3 1 D D1
{mR/day} {0.05-0.23) (0.1 ). 22) (G.12 21)
TLDs (Annual) Gamma (43 0.16{41/41)} E-3.6 22i1/1) 0.1 0
{imR/day} (0.06-0.21) {
Air lodine-131 1-131(407 4 (07355 NA NA | 2) O
{10-3 pei/m3)
4 Air Particulate Gross (407) i 21{355/3 N-1.4 22(527 5% 20(52 2 0
{10-3 peci/m3) Beta (4.3-67 ! 1) (9-4
19
Be-7 70({28/28) SSE-4 '14/4 69(4/4 )
(48-87) 71-8B ]-85)
K-40 il(e S/SSW-1.2 19(1/4) ‘ 1/4} 0
{i5.3

Ru-103 {0/28) N/A N/A (0/4) 0O

Cs-134 {0728} N/A N/A {0/4) 0

Cs-137 (0/28) N/A N/A (0/4) 0

1D ts lower limit of detection as defined and required in USNRC Branch Technical Position on
an Acceptable Radiological Environmental Monitoring Program., Reviston 1, November 1979

{2) (il is the ratio of positive results to the numb r of sampies analyzed for the parameter of interest
means are of positive resuits only




PAGE 2 OF 6)
AT OH Al ENVIRONMENTAL MONITORIN( ¢ A M MMARY
i ECTRI( OMANCHE PEAK STEAM ELF ] STATION
ANTJARY O D EMBER 3
i i TS A1 ower Lir T o . ' T e R
Medium of Pathway ] f

sampled { Analvysis
iUinit of

remeni! Performed

E‘:ri; wwied

Measurements

13 {i9) NA NA NA { 93 §
pli/i Y IA W HEMI 2
AMma Pis
K-41 A N } R5{1G/10 1365(18/19 {
204 15RO 120 1 58(
- 19 NA NA NA )/ 19} {
o
) Surface Wates Gamma (54
ipCi/H
K-4 0/42) NA NA 0/14 )
Tritium {16} 13 12} N-1.5 147 4 (0/4 )
3 00) {38 5700)
Ground Drinking G a "
Wales Epl'; i
K-4 134 1G) N-1.45 133(1/5 {0/4;} 0
fritium (23} {07 19) NA NA

1) ]

LD is lower Himit of detection as defined and req

¢ USNRC Branch Technical Position on
an Acceptable Radiological Environmental Monftoring Pre

wram., Revision | November 1979

i) ts the raiio of positive results to the number of samples analyzed for the parameter of interest
means are of positive resulits only




]

B
4

v

.

L C;:!.".z 0T A
{Ni2 Mean ({2}
PR ”.-.!),‘r-
Drinking (oCi/h
I (R 1400(4 /4 NNW-0.1 ] $/4 (0/4)
IR00-48B01 §RO 2 B
Gross Beta 4] &l 15) NNW-0 I6i15/15 11115 y}
(i1-21 1.91) (6.2 1
i-1 )/ 26) NA NA 6}
1y M
Fish Gamma (1
pCi/ kg
K NNE-8.( y 3{3 2883(3/3
1268 3164 (26R80-31¢
CS-137 I8I3/7) ENE-2.0 I8(3/7) (0/3i
{(28-49) (28-49)
Shoreline Gamma |
Sediments
(pCi/kg dry) K-40 22 N-9.9G 1{2/2) 2501(2/2 O
181 1-4310) (691-43
Cs-137 4711 NNE-1 47(1/2) {0 /2) {
Pb-212 125(4/4}) N-9. 9 0

{1} LLD ts iower limit of detection as defined and required in USNRC Branch Technical Position on

LI
an Acceptable Radiological Environmental Monitoring Program.. Revision 1, November 1979

{2) (f} is the ratio of positive resulis to the number of samples analyzed for the parameter of interest
means are of positive resuits only
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(PAGE 4 OF 6)
RADIOLOGICAI NG PROGRAM SUMMARY
ELECTRI PEAK STEAM ELECTRIC STATION
IANUARY 1 TO DECEMBER 31, 1993
e W - I . ) T R o — Number of

Nonroutine

Medium of Pathway r Locations Locat

Sampled of Analysis Detection M.an Name M i

o
Keported

{Unit of Measurement} Performed {LLD) (1) Range Distance and Direction Range Measurements
e —— —————————————————— e et e e — ——————— A — S — — SR — IS S © S ——— — el e om———————————————————————— -
Shoreline Gamma 6}
Sediments
ipCi/kg dry) Bi-214 27 NNE-1 333(2 206(2/2 )
} 279-386) »-377)
Ph-214 4) NNE-1.4 37612, 326(2 O
: 301-451 (172
6414 N-9 G T02(1/% 241 /2)
id |
ih-228 121i4 21 N-GQ O 13Q{2/2 32 /2) 0
N i 16G) 31} = .:‘. 3
(1) LLD ts lower “imit of detection as defined d required in USNRC Branch Technical Position on

yer 1976

an Acceptable Radiological Environmental Monttoring Program., Revision 1. Novew

{2} if) is the ratio of positive resuits to the number of samples analvzed for the parameter of interest
means are of positive resuits only




RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
U ELECTR! IMANCHE PEAK AM ELECTRI STATION
IANUARY O DECEMBER 31 ¥3

Detectior e
iLl ) Distance ar ¥ Range
Broadieaf Gamma (25)
Vegetation
P g 7 IIRTI1E 16814 = 1 O IIRIR /R
(pCi kg wel tie y {16 ¥ W-1.14 IB(B /8B)
t1010-80301 1 OB H 34
K-4 IR13(16/ 16} W13 } /O)
2010-5840) 110-972 )}
i-13 { 16} NA NA
9 Cs-134 16} NA MNA
Ls 3 NA A
fi11

i} LLD is lower limit of detection as defined and required in USNRC Branch Technical Position ot

an Acceptable Radtological Environmental Monitoring Program Revision |, November 1979

{2) () ts the ratio of positive resuits to the number of samples analyzed for the parameter of interest
means are of positive results only




Medium of Pathway

LLD ts lower limit of detection as defined and required in USNRC B

le Radiological Environmental Monttoring

{f) ts the ratio of positive resulls to th
are of positive results only

J A ] 1 Y 4 \‘ v '1": -‘ \',fl, -": Al \l. ‘x‘\‘v 18 A PROX 'R ."\'( = FJ\'A ARY
ELf IMANCHE PEAK STEAM FLECTRI TATION
JANUARY 1 TO DECE R 31. 1993
Ax Lower Limi Number
fotal! Number nf i ica ' C'e
of Analysis Dete

Heported

Measure

Nonroutine

ranch Technicai Pos
Program., Revision

i, November

e number of samples anahzed for

the parameter of interest
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) SYNOPSIS OF ANALYTICAL PROCEDURES
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APPENDIX B

APPLICABLE PROCEDURES

NUMBER TTLE DATE PAGE
\ PRO-032-1 Determination of Gross Alpha 03/21/86 B-3
’ and/or Gross Beta in Water
>alll )h’f‘
PRO-042-5 Determination of Gamma 04/24/93 B-5
Emitting Radioisotopes
PRO-032-10 Determination of Gross Beta 03/01/87 B-7
in Air Particulate Filters
PRO-032-11 Determination of Radioiodine 12/15/92 B-8
in Milk and Water Samples
PRO-(032-12 Determination of Radioioding 12/15/82 B-9
in Vegetation Samples

R(0-342-17 Environmental Thermolumi
nescent Dosimetry (TLD)

032-35 Determination of Tritium in
b Licuatd |

o a4 \
‘s\w.{‘{ DV “u‘




O TELEDYNE PRO-032-1
ISOTOPES

DETERMINATION OF GROSS ALPHA
AND/OR GROSS BETA

IN WATER SAMPLES

1.0 INTRODUCTION

The procedures described in this section are used to measure the overall
radioactivity of water samples without identifying the radioactive species
present. No chemical separation techniques are involved

One liter of the sample is evaporated on a hot plate. Different volumes
may be used if the sample has a significant salt content as measured by a
conductivity meter, or if unusual sensitivity is desired. If requested by the
customer, the sample is filtered through No. 54 filter paper before evaporation,
removing particles greater than 30 microns in size.

After evaporating to a small volume in a beaker, the sample is rinsed into
a 2-inch diameter stainless steel planchet which is stamped with a concentric
ring pattern to distribute residue evenly. Final evaporation to dryness takes
place under heat lamps. Samples which appear to be hygroscopic are dried
again under heat lamps just prior to counting.

Residue mass is determined by weighing the planchet before and after
mounting the sample. The planchet is counted for alpha and/or beta activity
on an automatic proporticnal counter. Results are calculated using empirical
self-absorption curves which allow for the change in effective counting
efficiency caused by the residue mass.

2.0 DETECTION CAPABILITY

Detection capability depends upon the sample volume actually




‘P TELEDYNE PRO-032-1
ISOTOPES

represented on the planchet, the background and the efficiency of the counting
instrument, and upon self-absorption of alpha and beta particles by the
mounted sample. Because the radioactive species are not identified, no decay
corrections are made and the reported activity refers to the counting time

The minimum detectable level (MDL) for water samples is nominally 1.6
picocuries per liter for gross beta at the 4.66 sigma level (1.0 pCi/l at the 2.83
sigma level), assuming that 1 liter of sample is used and that 1/2 gram of
sample residue is mounted on the plancnet. These figures are based upon a
nominal counting time of 50 minutes and upon representative values of
counting efficiency and background of 0.2 and 1.2 cpm, respectively. The MDL
for gross alpha activity is nominally 2.3 picocuries per liter at the 4.66 sigma
level (1.4 pCi/l at the 2.83 sigma level) also assuming that 1 liter of sample is
used and 1/2 gram of sample residue is mounted on the planchet. These
figures are based upcn a nominal 200 minute counting time and upon a
representative efficiency of 0.02 and a background of 0.1 cpm

The MDL becomes significantly lower as the mount weight decreases
because of reduced self-absorption. At a zero mount weight, the 4.66 sigma
MDL for gross beta is 0.9 picocuries per liter and the MDL for gross alpha is
0.3 picocuries per liter. These values reflect a beta counting efficiency of 0.38

ind an alpha counting efficiency of 0.18




' TELEDYNE PRO-042-5
ISOTOPES

DETERMINATION OF GAMMA EMITTING RADIOISOTOPES

Milk and Water

A 1.0 liter Marinelli beaker is filled with a representative aliquot of the
sample. The sample is then counted for at least 1000 minutes with a shielded
Ge(Li) detector coupled to a mini-computer-based data acquisition system
which performs pulse height analysis

Dried Solids Other Than Soils and Sediments

A large quantity of the sample is dried at a low temperature, less than
100°C. As much as possible (up to the total sample) i{s loaded into a tared 1-
liter Marinelll and weighed. The sample is then counted for at least 1000
minutes with a shielded Ge(Li) detector coupled to a mini-computer-based data
acquisition system which performs pulse height analysis

Fish

M muvh as possible (up to the total sampie) of the edible pnmon of the
sample is loaded into a tared Marinelli and weighed. The sample i{s then
counted fm at least 1000 minutes with a shielded Ge(Li) detector coupled to a
mini-computer-based data acquisition system which performs pulse height
analysis.

Solls and Sediments

Soils and sediments are dried at a low temperature, less than 100°C.
The soll or sediment is loaded fully into a tared, standard 300 cc container and
weighed. The sample is then counted for at least six hours with a shielded
Ge(L1) detector coupled to a mini-computer-based data acquisition system
which performs pulse height analysis

Charcoal Cartridges (Air Iodine)

Charcoal cartridges are counted up to five at a time, with one positioned
on the face of a Ge(Li) detector and up to four on the side of the Ge(Li) detector.
Each Ge(Ld) detector is calibrated for both positions. The detection limit for I-
131 of each charcoal cartridge can be determined (assuming no positive 1-131)
uniquely from the volume of air which passed through it. In the event [-131 is
observed in the initial counting of a set, each charcoal cartridge is then
counted separately, positioned on the face of the detector.

Alr Particulate

The four or five (depending on the calendar month) air particulate filters
for a monthly composite for each field station are aligned one in front of
another and then counted for at least six hours with a shielded Ge(Li) detector
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ISOTOPES

coupled to a mini-computer-based data acquisition system which performs
pulse height analysis

A mini-computer software program defines peaks by certain changes in the
slope of the spectrum, The program also compares the energy of each peak
with a library of peaks for isotope identification and then performs the
radioactivity calculation using the appropriate fractional gamma ray
abundance, half-life, detector efficiency, and net counts in the peak region
'he calculation of results, two sigma error and the lower limit of detection
(LLD) In pCi/volume or pCi/mass

RESULT (S-B)/(2.22 t EV F DF)

WO SIGMA ERROR 2(5+B)1/</(2.22t EV F DF)

LLD 4.66(B)1/2/(222tEV F DF)

where Area, in counts, of sample peak and background

(region of spectrum of interest)

B Background area, In counts, under sample peak,
determined by a linear interpolation of the
representative backgrounds on either side of the
peak
length of time in minutes the sample was counted

¥ = dpm/pCi

E = detector efliciency for energy of interest and
geometry of sample

\ sample aliquot size (liters, cubic meters, kilograms,
grams)
? fractional gamma abundance (specific for each
emitted gamma)
DI decay factor from the collection to the counting

date




TELEDYNE PRO-032-10

ISOTOPES

DETERMINATION OF GROSS BETA IN AIR PARTICULATE FILTERS

Alr Particulates

After a delay of five or more days, allowing for the radon-222 and radon-
\ 220 (thoron) daughter products to decay, the filters are counted in a gas-flow
proportional counter. An unused air particulate filter, supplied by T U Electric,

1

is counted as the blank

Calculations of the results, the two sigma error and the lower limit of ce-

tection (LLD), are performed as follows
' D (S/T) - (B/1))/(2.22 V E)
t \ -
W ;MA ERROR (pCi/m3 2((S/T2+(B/12))1/2/(2.22 V E)
; ' 4.66(B/t/T) (2.22 VE)
: '
¢ 5, YO o e g P B o il
! = Gross counts of sample including blank

= Counts of blank
= Counting efficiency
Number of minutes sample was counted

t = Number of minutes blank was counted
V = Sample aliquot size (cubic meters)

2 99 = dpm/pCi
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ISOTOPES

DETERMINATION OF RADIOIODINE IN MILK AND WATER SAMPLES

Two liters of sample are first equilibrated with stable iodide carrier. A batch
treatment with anion exchange resin is used to remove iodine from the sample

'1‘\( lodine is then stripped from the resin .nt sodium h\p()( hlorite solution, is
reduced with hydroxylamine hydrochloride and is v\txu(tm into toluene as free
jodine. It is then back-extracted as lodide mtn so~*m bisulfite solution and is
prec :;nmrwx as palladium iodide. The precipitate 1s weighed for 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 the

water with a i-«;,n'mtir; ion electrode

Calculation of results, two sigma error and the lower limit of detection (LLD)

pCi/l, are performed as follows

I N/At-B)/(2.22 EV Y DF)
A MA ERROI (IN/At+B) /A1) /2 (222 EVY DF)
I 1.66(8B «/{12.22 EV Y DF)
N total ints from sample (counts
counting time ior sampie 1n)

Le steerne 494 A . smbae [aenses)
= Dackgrounda rate of counter (cpm,

volume or weight of sample analyzed
= chemical yield of the mount or sample counted

) = decay factor from the collection to the counting
{
dgate

E = efficiency of the counter for I-131, corrected for
self absorption effects by the formula:

= Eglexp-0.0085M)/(exp-0.0085Mg)

= efficiency of the counter determined from an 1-131
standard mount

Mg = mass of Pdl, on the standard mount, mg

M = mass of Pdlz on the sample mount, mg
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DETERMINATION OF k/.DIOIODINE IN VEGETATION SAMPLES

Broadleaf Vegetation

131 activity in vegetation samples. Stable fodide carrier is first added to 25

100 grams of the chopped sampie. The sample is then leached with sodium
hydroxide solution, evaporated to dryness and fused in a muffle furnace. The
melt is dissolved in water, filtered and treated with sodium hypochlorite. The
iodine is then reduced with hydrogsylamine hydrochloride and is extracted into
toluene. It is then back-extracted as iodide into sodium bisulfite solution and
recipitated as palladium jodide. The precipitate is weighed for chemical

d and is mounted on a nylon planchet for low level beta counting.

'his procedure presents radiochemical methods for determining the I

Calculation of results, two sigma error and the lower limit of detection (LLD) in

pCi/l, are performed as follows

(N/At-B) ) 22 EV Y DF)
WO SIGMA ERROI ((N/At+B)/AY)1/2/(2,22 EV Y DF)
4.66(B/At1)1/</(2.22 EV Y DF)
tota! counts from sample (counts)

At = counting time for sample (min)
B :  background rate of counter (cpm)
4 p. 4) l!{‘:“} ;J( 1

volume or weight of sample analyzed

chemical yield of the mount or sample counted

DI = decay factor from the collection to the counting
date
E = efficiency of the counter for I-131, corrected for

self absorption effects by the formula:

Eglexp-0.0085M)/(exp-0.0085Mg)

Es = efficiency of the counter determined from an 1-131
standard mount
Mg mass of Pdl; on the standard mount, mg

M = mass of Pdlo on the sample mount, mg




O 1T.LEDYNE PRO-342-17

ISOMFES

ENVIRONMENTAL THERMOLUMINESCENT DOSIMETRY (TLD)

Teledyne Isotopes uses a CaSO4:Dy thermoluminescent dosimeter (TLD)
which the company manufactures. This material has a high light output, neg-
ligible thermally induced signal loss (fading), and negligible self dosing. The
energy response curve (a< well as all other features) satisfies NRC Reg. Guide
4.13. Transit doses are accounted for by use of separate TLDs.

Following the field exposure period the TLDs are placed in a Teledyne Isotopes
Model 8300. One fourth of the rectangular TLD {s heated at a time and the
measured light emission (luminescence) is recorded. The TLD is then annealed
and exposed to a known Cs-137 dose; each area 1s then read again. This pro-
ides a calibration ot each area of each TLD after every field use. The transit
controls are read in the same manner

alculation of results and the two sigma error in net milliRoetgen (mR) are
4 ‘

;w'* I 1 1S H{ ‘ W §
RESULT D= (D1+D2+D3+D4)/4
WO SIGMA ERROR 2((D1-D)<+(D2 1.’¥«'+[!Jﬁ,~i);~~m‘.rng-l)}*-;,f\,\ll/'l
the net mR of area 1 of the TLD, and similarly for
D2, D3, and Dg
[1 K/R]1-A
the instrument readinZz of the field dose in area 1
the known exposure by the Cs-137 source
R 1 = the instrument reading due to the Cs-137 dose on

1

area |

average dose in mR, calculated in similar manner
as above, of the transit control TLDs




W™ TELEDYNE PRO-032-35

ISOTOPES

DETERMINATION OF TRITIUM IN WATER BY LIQUID SCINTILLATION

Ten milliliters of water {s added to 10 ml of lic..d scintillation solution in
i

a 25 ml vial. The sample is inserted into a Liquid Scintillator and counted for
100 minut

‘alculations of the results, the two sigma error and the lower limit of

1 4. ¢ (1 y . il i 11 vare
detection (LLD), are performed as follows

134 O /L. L4V
' :MA ERROR (1 ) 2((N + B)/AY)1/2/(2.22 V E)
1A ; ;"‘P‘J/; At ” "L)') {
= the gross cpm of the sample
B = the background of the detector in cpm
2.22 = conversion factor changing dpm to pCi

= volume of the sample in ml
E = efficiency of the detector
At = counting time for the sample
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APPENDIX C

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXCEPTIONS FOR SCUHEDULED SAMPLING AND ANALYSIS DURING 1993

SW),

Syt 1

S Yy

NW

SW

WSW-0 95

WSW-0.95

WSW-0.95

DESCRIFTION

Air Charco:

All

All

Alr

All

ALT

ALl

Chau

Filte

Filter

oal

{ |
Lall

DATE OF

SAMPLING

1O /05
1 1§
i A i)
11 ) 2
A A < )
V4/2

0O5/1 l

OF 703

O8B/03

U8/ ]

/04

10

10)
i

REASONS FOR LOSS

EXCEPTION

Power out

Broken vane

Power out

Broken vane

iad connection

D
FOWEI

out

Pump of

personnel

Power failure
Power failure
Power out

Broken vane

Power out

Broken vane

Bad connection

Power out

Pump ofl
errorx

personnel

Pump failure

Power

failure




APPENDIX C
RADIOLOGICAL ENVIRONMENTAL MONITORING PREOGRAM
EXCEPTIONS FOR SCHEDULED SAMPLING AND ANALYSIS DURING 1993

DATE OF REASONS FOR LOSS/

LOCATION ____ DESCRIPTION ____SAMPLING ___ EXCEPTION
SW/WSEW-0.95 Air Filter 11/29-11/30 ower failure
SW-12.2 Food Product 01/12/93 Sample not available
\ E-4.2 Food Product 01/12/93 Sample not available
SW-12.2 Food Product 02/09/93 Sampie not available
i ! I 1.2 Food Product 02/09/93 f"l;:!'{l[‘-lt‘ nnt available
SW-12.2 Food Product 03/09/935 Sample not available
E-4.2 Food Product 03/09/93 Sample not available
W-12.2 Food Product 04/06/93 Sample not available
E-4.2 Food Product 04/06/93 Sample not available
SW-12.2 Food Product 09/21/93 Sample not available
SW-12.2 Food Product 10/12/93 Sample not available
£-4.2 Food Product 10/12/93 Sample not available
SW-12.2 Food Product 11/16/93 Sample not available
E-4,2 Food Product 11/16/93 Sample not available
SW-12.2 Food Product 12/14/93 Sample not available
E-4.2 Food Product 12/14/93 Sample not available

NE-4.8 TLD 01/13-04/15 TLD missing

NNW-1.35 LD 01/13

-

o~
P

(-

TLID missing.
SW-13.5 Vegetation 01/12/93 ?%.;m.])lf' not available

N-1.45 Vegetation 01/12/93 Sample not available




APPENDIX C
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXCEPTIONS FOR SCHEDULED SAMPLING AND ANALYSIS DURING 1993

DATE OF "REASONS FOR LOSS/
LOCATION DESCRIPTION SAMPLING EXCEPTION
SW-1.0 Vegetation 01/12/93 Sample not available
\' SW-13.5 Vegetation 02/09/93 Sample not available
N-1.45 Vegetation 02/09/93 Sample not available
SW-1.0 Vegetation 02/089/93 Sample not available
I ‘ SW-13.5 Vegetation 03/09/93 Sample not available

N-1.45 Vegetation 03/09/93 Sample not available

yW-1.0 Vegetation 03/09/93 Sample not available
N-1.45 Vegetaticn 04/06/93 Samnle not available
SW-1.0 Vegetation 04/06/93 sample not available
SW-13.5 Vegetation 12/14/93 Sample not available
N-1.45 Vegetation 12/14/93 Sample not available
SW-1.0 Vegetation 12/14/93 Sample not available
WSW-0.1 Groundwater 12/31/93 Pump out of service
N-9.8 Groundwater 12/31/93 Unable to sample

Storage tank under
going repair
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EXCEEDED REPORTING LEVELS




APPENDIX D

EXCEEDED REPORTING LEVELS

1993 None of the analvtical measurements exceeded any notification
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LAND USE CENSUS
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November 19, 1993
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LW P

\ | SUBJEC COMANCHE PEAK STEAM ELECTRIC STATION LAND USE CENSUS
persedes; CPSES-9230978
The Lany Use Census identified receptors within a five (5) mile radius of the plant in
aach of the sixteen (16) meteorological sectors. The Land Use Census includes the s
wing items
L)
Pooulation by Sertor and Distance
Nearest Resident by Sector and Distance
Nearest Garden by Sector and Distance
Nearest Milk Animal by Sector and Distance
A Map with an Accompanying Map Legend
1
sted below are public use areas within the five £) mile radius and the approximate
tendance for the areas in 1992

Camp Arrowhead - 3,250

. Dinosaur State Park - 268,91¢
Glen Lake Camp - 12,000
4 Cedar Brake Girl Scout Camp - 180

Squaw Creek Park - 39,019

6 Keller's Camp - 7,200 March to November

I'res Rios Camp - 35,000 to 45,000

Qakdale Camp & Fish - 5,500

9 Qakdale Park - 110,000

10 Creation Science Museum - 14,000

11 Texas Amphitheater - Glen Rose - 80,000

12 CPSES Visitors Center - 19,354

13 Exposition Center - Glen Rose - Under Construction

14 Cherokee Rose Manor Nursing Home - Glen Rose
34 Permanent Residents

15 Somervell Training Center - 3082

Box 1002 sen Rose, Texas 760431002

i

&«“L




CPSES-9317718

sted below are public use areas within the ten (10) mile radius and the appro.imate

attendance for the areas in 1982

Fossil Rim Wildlife Ranch - 80,000 +
2 Granbury Opera House - 77,000
3 Granbury Queen Riverboat - 26,000

! Other Fishing Camps - 10,000
5 Stevens Ranch Girl Scout Camp - 2,814
‘ As required by commitment 22585 and Memorandum NE-24059, reference shipment
nd storage of liquified chlorine gas within 5 miles of CPSES, the following conditions

AR AW I ¢ al
\ were found

! No new areas of usage of chlorine gas was found within 5 miles of
“"PCES
e 1 [N S

l The following places were called to assure any changes or uses of
‘ hiorine gas within their areas. These areas reported no change In uses
s reported in letter THP-88-0040, December 20, 1988

Happy Hill Farm
Qakdale Park

Glen Lake Camp
City of Stephenville

ity of Glen Rose

A {2 2 »
£ 7 4 y ‘ &
(W # o P Py | o A 4

Donna Kay Cole (T€1)
Environmental Technician

acnments
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Population Hy Sector and Distance

g— 1
0-1 | 1-4 2-3 3-4 | 4-5 Total ;é

— s —————— ‘ S—— © S———
|
v | ~- | - ]
N 1)2 27 | 72 | 101 |
e —— o ————————————————————————————————— !
o L ' s L3
NNE 8 | 69 | 13 | 90 |
—————————————————————._———————————— b "

NE B : PEL 48 | 72 | 245 | 365i
| 83
\ 4 F X 3 R 32| (2186 |  (3)26 | 244

' g | 96 | 109 | 215 |

| ENE | 43 | 19 | 21

66 27 | 43 | 144 |

+ —
\ 35 | 37| (5)2471 | 2570
S 32 | 21 | 21 | 96 | 170
SSW 3 (8)2 | 37 | 47
JRREET Limbh ] - i At s mn o R 1 |
| & 1
SW 59 35 35 |

132
! 102
103

) SR E— GE———————————— -

_——

b
o
i P
o) bl
oMW

\VAVV f Y \:c‘ 3 ! 2 ‘1‘ | g 2 ‘ ‘ 09
NW 3 3 | 6
NNW 3 | 35 | 8 | 46
TOTAL 13 251 289 | 704 | 3270 | 4527°°

. Based on an average of 2.66 residents per house. (Obtained from North
Central Texas Council of Governments), 1992 based on an average from 2.57
for Hood County and 2.74 for Somervell County.

Includes permanent residents at Squaw Creek Park of 2 residents

2) Inciudes permanent residents at Happy Mill Children’'s Home of 165
residents.

3) Includes permanent residents at Camp Arrowhead of 5 residents and

Keller's Camp of 2 residents




CPSES-9317715

4) includes permanent resigents at ¢

. e luc rrmanen 11
2/ icludes permanentresigent

the Glen Ro

6) Includes permanent

resigents.

se populatio

F 2N

dantn &
resigents at

Sy

Dinosaur Valley

State Park of 2

somervell Training Center of 2 residents

at Cherokee Rose Manor of 34 residents and

GL i

n of 2,400 residents

Y

e Difference in population for 1993 Census is due to using an estimate for Glen

Rose on

wastewater triagied

Superintendent

Nearest Resident by

Sector and Distance

oec

tor

Distance (Miles) i

PR o e L e e ]

N 2 9 [

N &« & {
o S -l
i

NNE 2.4* I

| S IIIINNSS. -‘,{(
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ol A R LIS . 4
i
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Wisr i Y S —————
C : ‘1 ]
N—— —— T A S A
ESE 2.0 h
s — - s —————
i

Q 1.9¢ i

g -t !
N S————— _....'_é
- il

SSE 1.5¢ I
PRI TT—— T —— - ‘Y
S 1.8° ';
I o N - ot |
f{ SSW 1 1.9 (
i AR DR 8 ¥ sl
- ERE |
M - — ! S S— "
Ir ! 1
| ]
frttecancuae —
| W 1 1.5 I
[+ e -+ il
H - !l
:i WNW | 2.95 i
;; - - i
| NW 2.7 ”
e T —— 1
I

| NNW

N
~

* Denotes change from

previous vear

™

1992 Census based on telephones, water meters, and volume of
Population of 2,400 as stated by Byron St.

Clair, City
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Nearest Garden by Sector and Distance
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Map Legend

Squaw Creek Park
Gardens

15 SC

Gardens

20O W

100 SC, Gardens
40 SC
Gardens

Business with 6 Cabins - Flip’'s

6 SC, Gardgens
Gardens

50 SC

35 SC, 15 Goats
Gardens

RV Park-Midway Pines
Business with RV Park
20 SC, Gardens

40 SC

13 §C

Garden

Gardens

Gardens

100 SC

Garden

Garden, 4 SC

Garden, 6 SC
Business - Sand & Gravel
50 SC

Peran Orchard

40 SC

Garden

Gurden

Garden, 15 SC, 4 DC, 6 Goats, 8 Sheep - Happy Hill Children’s

Home
Q
Keller's Camp - RV Park
Truck Garden - Hornick
Camp Arrowhead - 250 SC
T.U. Electric
35 SC

Business - RV Park (Qakdale Camp and Fish)

Somervell Training Center
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Evaluation of the 1993 Land Use Census

'he results of the 1993 Land Use Census were reviewed for
npact on the Radiological Envirorasental Monitoring Progran
%LM}" The specific areas revieved, that could be a!fe:t:i

by changes found in the land use census, were the mpling

requirement for Milk, Broadleaf Vegetation and thf :

Products.

eviewing the milk sampling requirements from the ODCM Table
12-1 reveals that samples are t: be obtained from milking
ar 1 in three locations within a 5 km distance having the

5
t potential dos

} =¥ 1 ose. If none are available, samples are
ac ytable from milking animals in locations 5 to 8 Kkm
11 nce where doses are calculated to be greater than
mrem per year. A sample is also reguired at a control

cati

irrently the only location where milKk samples &re collected
is at a control location (SW-13.5). There are currently no

jentified milking animals (cow or goat) within the

D fied distances.

all milKk garrlns are avallable the br

n sampling specified in ODCM Table 3.1

Broadleaf sample regquirements are suc a
getation are to be collected from

8 of broadleaf vege ‘
each of two offsite locations of highest predicted annual
awverage D/Q f milk sampling is not performed at all
equired locations.
irrently, broadleaf vegetation samples are collected at two
indicator locations (N-1.45 and SW-1.0) and one control

location (SW-13.5). These lcocations are near the site
boundary in sectors where brecadleaf vegetation 1is avallable

and D/Q is greatest. Therefore, no changes to the brcadleaf
sampling program are required.

Food Product sample requirements of ODCM Table 3.12~1
requires that one sample of each principal class of food
product be collected from any area that is irrigated with
water in which liguid plant wastes have been discharged. Of
the gardens identified in the land census, nc¢ new gardens
were located in an area that irrigate w.' Y1 water in which

igquid plant wastes are discharged. Currently, food
products are sampled from two indicator locations (ENE~-9.0,
pecans; E-4.2, vegetables) and one control location (SW-
12.2). Therefore, no changes are required in the Food
pling program.
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the 1993 Land Use Census did not identify
18 that are avallable for sampling and woul
1 *
-

uiated dose grea

er than at the current san

the sampling location re
food products, changes tc
receptor locations and pathways and
dispersion parameters given in ODCM,
were reviewed. 'his table will also requ:
these p L ers 2 used in dose calcu
S o Contreol 4.11.2.3.
1993 Land Use Census

and changes mentioned abo
permanent resident populat
changed significantly and the

- o~ 4 3 v - . - v -
facilities increased only sli




