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INTRODUCT I ON
The Radiolooical Environmental Monitoring PFroaram for the (omanche
Peak Steam Electric Station was concducted under contract with T tlectric,
This report covers the periog from January 1, 1989 through December

1969 and summarizes the results of measurements and analyses Of data obtaine

from sanples collected during this incerval,

A, Site anyg Station Description

Comanche Feak Steam Electric Station consists of two PWR units, each
desi ‘ted to operate at a power level of about 1150 megawatts (electrical)
The station 18 located on Souaw Creek Reservoir in Somervell County about 40
miles southwest of Fort worth, Texas. Unit | received a low power cperating

license Fepruary o, 1990, Initial criticality of Unit 1 1s expected in

April, 1380,

8, Objectives and Overview of the CPSES Monitoring Program

Jnited States Nuclear Reguliatory Commission (USNRC) regulations reauire
that nuclear power plants be designed, constructed, and operated to keep
levels of radioactive matertal in effluents to unrestricted areas as low as
reasonably acnievable (ALARA) (10 CFR 50,34), 7o assure that these criteris
are met, euch license authorizing reactor cperation includes technical

specificaticns (10 CFR 50.36a) governing the release of radioactive effluents,

Ineplant monitoring will be used to assyre that these predetermined
release 1imits are not exceeded. However, as a precaution against unexpected
and undefined processes wnich mignt allow undue accumulation of radioactivity

in any sector of man's environment, a program for monitoring the plant

environs 1s also included.




Sampling locations were selected on the bastis of local ecology, metere
loay, physical characteristics of the realon, &nd demoorapnic &nd lang yse
features of the site vicinity, The preoperatioral program was designed on
the basis of the USNRC Branch Technical Position on radiclogical environs
mental monitoring i1ssyed by the Radiological Assessment Eranch, Hevision |
Novemper 1979)(1).  the CPSES Tecnnical Specifications, and the (PSES

ffsite Dose Calcilation Manual (ODCM),

In 1989 the radiological monitoring program included the measurement of
ambient qamma radiation by thermoluminescent dosimetry; the determination of
gamma emitters in vegetation, sediment and fish, the determinagtion of aire
borne aross beta, gamma emitters, and iodine-l3l; the measurement of tritium
and camma emitters in surface water; the measurement of qross beta, tritium
and gamma emitters in qround water; the measurement of gross beta, tritium,
1«13] and gamma emitiers in drinking water; and the determination of gamma
emitters and l«131 in milk,

Samples were collected by CPSES Environmental Personnel, Sample ana-

lyses were performed by Teledyne lsotopes under contract,









i

I1, PROGRAM QESCRIPTION

Seventysfour (74) locations withnin a radius of 15 miles from the CPSES
site were includéed in the monitoring proaram for 1988, The number and
location of monttoring points were determined by considering the locations
where the ninhest off-gite environmental concentrations have been pregicted
from plant effluent source terms, site hydroloqy, and site meterolionical
conditions, Uther factors considered were anplicable requlations, population
distribution, ease of access to sampling stations, avatlability of samples
at desired locations, security anda future proaram intearity,

The preoperstional environmental radicloeical prooram for Comanche Feak
i summarized 'n Table 1. Figures | and 2 show the locations of the various
sanpling points.

111, SAMPLING METHOODS AND PROCEOURES

To derive meaningfu) and useful data from the Radtological Environment.’
Monitoring Program, sampling methods and procedures are required whicn will
provide sanples representative of potential pathways of the area. Juring the
preoperational phase of the program, samples are coliected anod analyzed not
only to obtain backqground radiological levels, but at the same time to
acquire experience with the sampling methodology and procedural format
dictated by site specific requirements,
A, Direct Ragiation

Thermoluminescent dosimeters (TLDs) were used to determing the direct
(ambient) radiation levels at monitoring points., Sampling locations were
choser according to the criteria given in tne USNRC Branch Technical Position
on Radiological Monitoring (Revision 1, November 1979), (1) The area arounc
the station was divided into 16 radial sectors of 22 1/2 deqrees each. TLDs
were placed in »11 sectors, TLUs were located in two rings around the

station, An inner ring was located at the site boundary ana an outer ring
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esults of the gamma spectrometry measurements are oresented in Table
7. Naturally occurring potassium-40 was detected in all of the milk samples,
The averaqge activity for the control location was 1379 pCi/) with a range
of 1110 to 1560 pCi/1, For the indicator location the average activity was
1298 pCi1/1 with a range of 1150 to 1810 pCi/1, Cesiumel37 was not detected
in any of the samples,

U, Aater

ground and drinking water samples were collected from five locations
guring 1989, Samples were analyzed pursuant Lo drinking water requirements
through 04/24/89. Subsequent samples were analyzead only for gamma isotopic
and tritium on a quarterly basis, pursuant to the OOCM requirements for
groundwater. Thirty samples were analyzed for gamma emitters by gamma
spectrometry. The gamma spectrometry analyses showed no detectable activity
above the LLD for all sampies. [ifty sanples were also analyzed for iodine«
131 with no measurable activity, Quarterly composites for each sampling
location were analyzed for tritium, No tritium was detected. Twenty-five
ground and drinking water samples were analyzed for qross beta; 16 indicator
locations had measurable activity with ay averaqe of 7.0 pCi/1 and a range of
1.0 to 10 pCi/1. Al1 five of the control samples had measurable gross beta
activity with an averaqe of 3.0 pCi/) and a range of 2.2 to 3.9 pCi/},
Results of these analyses are contained in Table 8, 9§, 10 ang 1l respec-
tively.

Surface water was sampled from four locations during 1989, Samples from
these locations were analyzed pursuant to drinking water requirements through
04/24/89, Subsequent samples were analyzed only for gamma isotopic on a
monthly basis and tritium composite on a quarterly basis, per the QDCM
requirements for drinking water, Fifty-two samples were analyzed by gamma
spectrometry, No radioactivity was detected above the lower level of

detection, Sixteen samples were analyzed for iodine-131, results were below
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the lower 1imit of detection, Sixteen composited surface water sampies were
analyzed for tritium and all were below the lower level of detection,
Results are presented in Tables 16, 17 and 18 respectively,

Surface water-drinkino was collected from two stations, All samples
were analyzea for oamma emitters: resyits were heiow the Iower limit of
jetection, Thirty samples were analyzed for qross beta activity, The
ingicator station had an averaqe activity of 16 pCi/1 with a range of 13 to
2l pCi/1., The control station had an average activity of 14 »Ci/) with a
range of 9.0 to 21 pCi/1., The quarterly composites for tritium were below
the lower limit of detec.ion,

lodine=13]1 analyses by radiochemistry were performea on 54 samples
of surface water-drinking. There was no measurable activity, =esults of
these analyses are contained in Tables 12-185.

E. Fish

The resuits of gamma spectrometric analyses of fish sanples collected
during 1989 ure presented in Table 19. A total of eleven samples were
analyzed, six from the indicator location ENE-2 and five from the control
location NNE-8, Sampling efforts concentrated on tne )arger edible species
of commercial and/or recreational importance,

Cestum-137 was detected in one of the samples with an averace activity
of 13 pCi/kg wet.

Naturally occurring potassium-40 was detected in all samples, The
average potassium-40 concentration for the six indicator samples 's 3435
pCi/kg wet with a range of 2730 to 4480 pCi/kg wet, The average concen=
tration for the control location fs 3144 p(i/kg wet with a range of 16U
to 3930 pCi/kg wet.

F. Shoreline Sediments
The processes by which radionuclides and stable elements are concens

trated in bottom sediments are complex, involving physiochemical interaction

15
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TABLE @
{PAGE I of 3)
T U ELECTKRIC - 1989 REw
COMANCHE PEAK STEAM SLECTRIC STATION
CONCENTRATIONS OF BETA EMITTERS In AIR PARTICULATES

Resuits in Uoits of 3103 p(ll-’ - 2 s.4d.

STATIGNS

SAMPL ING PERIOD we-1.0 S /WSK-0.95 SISS 1.2 Sw-12.3 S5E-4.5 £-3.5 N-i. a5 N9 3
SANUARY

01/03-01/10/89 W+ -4 304+ -4 37+-4 64 i3+ -2 37+-8 40+ & arv-4
01/10-01/17/89 26+-4 20+-3 28+ -8 23+-4 21+ -4 254 22+-4 26¢-8
01/17-01724789 19+-4 23+-4 23r-9 22+ -4 21+-2 27+-4 24+ -2 727+-4
01/24-01/31/89 38+-4 45+ -4 44+ -4 51+-4 43+-4 45+ -4 4.8 52+-8
FEBRUARY

01731-02/02/89 29+ -4 -4 28+-4 33+-2 e -4 iHe-4 §le-8 $he. g
02/07-02/14/8¢ 23+-3 26+-3 27e-3 26+-3 26+ 3 W -4 30+ -4 29+ .3
02/14-02/21/89 11¢-3 12+-3 14+.3 12¢-3 12+-3 18+.3 16 3 15+-3
02/21-02/28/89 24+-3 27+-3 729+-3 EETR | 29+-3 35+-8 3e-4 29+-3
HARCH

TZT7B-063/07/89 i8e-3 21+-3 23+-3 24+ -3 19+-3 26+-3 25+-3 19e-3
03/87-03/14/89 20+ -3 243 200 -3 233 20+-3 26+ -3 - 753
03/14-063/21/89 20+-3 22¢-3 21+-3 26+-3 22+-3 28+ -3 28+-4 2443
v3/?Y-03/28/89 200-3 19+-3 15¢-3 28+-3 20+ -3 28+-3 23 -3 200 -3
APRIL

UI778-04/04/89 Ple-3 18+-3 18+-3 16e-13 i+ 3 20%- 3 bo+-3 iye-13
08/04-04/12/89 17+-3 18+-3 19+-3 20+-3 17+-3 206-3 22+-3 18+ -3
04;/12-04/13/8¢ 12+-4 22+-4 15+ .4 15+-82 19+ -4 18+ -4 2%n-8 18+ 4
08/18-04/24/89 174 24+-4 20+ -4 27+-4 274 27+-4 24 -4 23+-8
04/24-05/02/89 12+-3 15+-13 18+-3 200-3 17+-3 23-3 27¢-3 20+ -3

* Fit crooked -- sample not collected
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X COMPOSITE PERIOD e ¥ -40 R ) .
FIRST QUARTER
: N-1.0 01/03/89-63/28/89 12.8+-7.3 g 33+-4.6
1 S /WS- 95 01/03/89-03/28/89 82 0+-8 g = ' & "
-1 01/03/99-03/28/89 'S ‘6 : & .
N-12.3 01/03/89-03/78/89 BO_5+-8 14 R
£-4° O61/03/89-03/28/8% 3 24 a s
£-3.3 )1 /03/89-03/28/89 99 1+-9.9 3 § & .
N-1_ 8¢ 01 /03/89-01/28/89 " ¢-8 8 o
K-9.4 M /03/89.03/78/89 a 1+.7 8
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COMANCHE PEAK STEAM ELECTRIC STATION

CONC

TABLE 6
T U ELECTRIC

ENTRATIONS OF [-131 IN MILK

Results in pCi/1 +« 2 s5.d,

MONTH COLLECTION SSE-2.2 SW-13.5
DATE
JANUARY 01/17/89 <«0.4 <0.%
FEBRUARY 02/14/89 <0.% <0.5
MARCH 03/14/89 <0.,3 <0.,3
APRIL 04/12/89 <0.3 <0.2
MAY 05/09/89 <0.3 <0.3
05/23/89 <0.2 <0.2
JUNE 06/06/89% <0.3 <0.3
06/20/89 <0.3 <0.4
JULY 07/04/89 <0.3 <0.3
07/18/89 <0.3 <0.3
AUGUST 08/01/89 <0.3 <«0,3
08/15/89 <0.3 <0.3
08/29/8% <0.3 0.3
SEPTEMBER 09/12/89 <0.2 <0.3
09/25/89 <0.4 <0,3
OCTOBER 10/10/89 <0.2 <0.3
10/24/89 <0.4 <«0,3
NOYEMBER 11/21/89 <0.% <0,2
DECEMBER 12/12/89 <0.3 <0.3
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TABLE &
T U ELECTRIC
COMANCHE PEAK STEAM ELECTRIC STATION
CONCENTRATIONS OF GROSS BETA N GROUND AND DRINKING WATER®

Results in Units of pLa/) +- 2 s . @.

LE

MONTH  COLLECTION DATE =g . ie-es . . SSE-RSs _N-9.8 - N-]_45

JANUARY o1/17/89 9.2+-1.8 <1 ? 4e-1.7 2.7+-1.5 B.0+-1.7
FEBRUARY 02/14/89 1.0+-86.2 < 7. 4+-1.86 3.9+-1.5 6.2+-31.5
MAR(H 03/14/89 10 +-2 4.4 +-1.2 1.7+-0.8 2.3+»-1.3 F.3+-1.5%
APRIL 04/12/89 9.6 »-1.8 <1 7.8+-1.7 §_3+-1.5 6.9+-1.6
Jup Yy 07/04/89 2.0 +-1.7 <0.9 9.06+-1.7 Z.2+-1.3 F.3e-1.5
Average

+-2 s.4d

*Drinking water analyses eliminated 04/24/90. Soebsequent samples were 2nalyrzed pursuant to UDIM groundwater analysis

requirements of qQuiérterly gamms isotopic and tritiee analyses
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COMANCHE PEAK STEAM ELECTRIC STATION

Results

GROUND/DRINK [NG WATER®

*s. 2 $.4.

*Orinking water analyses eliminated 04/24/90,
pursuant to the ODCM groundwater analysis requirements of quarterly gamma isotopic

and tritium analyses.

Subsequent samples were analyzed

TRITIUM

QUARTER COLLECTION PERIOC LOCATION ACTIVIT
l 01/03/89-03/28/89 SSE-4.6 <2000
01/03/89-03/28/89 N9.8 2000
01/03/89-03/28/89 Wel.,2 <2000
01/03/89-03/28/89 WoW=0,1 <2000
01/03/89-03/28/89% N-1,45 <2000

2 04/12/89-04/24/89 $SE-4.6 <2000
04/12/89-04/24/89 N«9.8 <2000
04/12/89-04/24/89 Wel.2 <2000
04/12/89-04/24/89 WSw=0,1 2000
04/12/89-04/24/89 N-1.45 2000

3 07/04/89 SSE-4.6 2000
)7/04/89 N-9.8 <2000

07/04/89 W=1l,2 2000

07/04/89 woW=0.1 <2000

07/04/89 N-1,45 2000

4 10/03/89 SSE-4.6 <2000
10/03/89 N-9.8 (2000

10/03/89 w=1.,2 <2000

10/03/89 WSW-0,1 <2000

10/03/89 N-1.45 2000
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TABLE 13
{PAGE 1 eof 2}
T U ELECTIRIC
COMANCHE PEAK STEAM ELECTRIC STATION
CONCERTRATIONS OF GAMMA EMITTERS® IN WATER-SUBFACE /ORINKINLC

Resulls 1n Units of pCi1/) +- 2 s._4d.

COLTETTION S e S T
BAYE W54 Ce-58 _ Fe-59 (o-680  In-65  #b/Ir-95 Cs-134 €s-137 Ba/le-180
STATION - NNW-0.1
61/11/89 <3 <3 <’ <q <« 7 4 i <3 '
02714/89 <3 <3 <7 <3 < & < 3 <3 <@ 9
03/14/89 <3 «3 <6 <3 <« 6 < 3 <3 <3 q
04/12/89 <3 <4 <8 <4 < 7 4 <q <8 i
05/09/89% <3 <3 <B <8 < } 2 <3 «3 < 9
05/30-06/06/89 <3 <3 <B <8 % ¥ < 3 <3 <8 9
08/27-07/04/89 <5 <5 <% <5 <\ 0 <« 5 <5 < 7
0l/04-07718/89 <3 <3 <6 <3 < 6 <« 3 <3 « I
- 071/24-08/01/69 <q <4 <8 5 < B 1 4 <q 7
08/08-08/29%/89 <3 <4 <8 <4 <« B < 8 <3 <8 1
€9/05-09/25/89 <4 <4 <8 <4 < B « 4 <4 <4q 9
16/03-10/710/89 <3 <4 <9 <3 < 7 < 4 3 <8 i
10/63-16/24/89 <4 <4 <9 <5 < 9 < 5 'S <t B
10/31-31/21/89 <5 b <10 <6 <10 < 6 <6 < <10
11/28-12719/789 <d <4 <10 <4 « 9 <« 4 <8 <4 <1
Average

+- 2 s.4a.
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I8 20
T o ECmy
(OMARCHE PEAX STEAM FLECTRIC STATION
CONCENTRATIONS OF GAMMA EMITTERS® IN SEDIMENT

Results in plifkg (dry) +- 2 ¢ @

COITECTION R S T X e e T
B _StmMm 0 Se? k8 2 Cs-s (s-1W 202 S8 N2 2N h-228

SIATION 8-9.9
02/14/89 <200 270433 <20 <20 126413 168+ 24 165+ -26 <200 128+ 12
08/15/89 <200 4500 480 <70 <28 212+-21 2884100 304445 <400 M- 2
STATION %€-7.4

82/14/89 <106 1860+ -1 0 10 92+- 11.2 264+-26 2L7+-26 370+ -140 8 1+- 0.81
08/15/89 200 2050+ - 260 20 20 167+- 16 178+-32 202+-35 <300 16 s

STATION W -1.0

02/14/89 274+-126  2220+-220 10 20.6+-11.4 82 .3+ 8.7 188+-i% 238+ .28 803+ - 207 90 6+-11
08/15/89 200 1740+ -210 20 20 101+-17 142+-31 157+-36 a4 0o~ 17
wn Average +-
e 2 sd

* A1l other gamma emittlers were (LD



TABLt 21
(Page 1 of 2)
T ELECIRIC
COMANCHE PEAX STEAM ELECTRIC STATIuw
CONCENTRATIONS OF SAMMA EMITTERS® IN FOOD PRODUCTS AnD SHROADIEAF VEGETATIouN

Results in pli/hg (wet) +- 2 5. 2

£S

COLLECTION
STATION DESCRIPTION DATE Be-7 K-90 -3 £s-134 Cs-137
Se-13.5 BL 3 Meeds 05709789 2030+ -200 9619+ 980 <10 = < ® < B
Pt iP3 Spinach 06/06/89 231+~ 686 6680+ -850 <20 <9 S
FP3 Cabbage 058/06/89 437+~ 869 4430+ aa; <106 < # S
FP3 Radishes 06/06/89 < 80 5590+« -580 <38 <iv <10
BL 3 Weed Lvs G6/06/89 9865+~ 97 965+~ §7 < § = < 2 < b
FP3 Cabbage 07/04/8% 225+-75% 3860+ - 290 <30 <10 <9
FP3 Potates Gr/oa/89 < 78 4736+-%70 <20 < 9 9
BL3 Need Lws eJjoa/8% S10+-77 1666+ - 770 6 o= < B < B
FP3 Cabbage 08/01/8% <160 3520+ -35¢ <20 <ih <kl
FP3 Potates 08/01/89 < 60 4450+ -450 <10 < 7 < 8
8L 3 Blocd ¥é 08761/89 Se8«-126 7110+ -7120 < 7 os <10 /e
813 Gek Lws 08/01/89 2290+-230 4670+ -470 < § == 29 <o
8L 3 Johason 08s01/89 1030+-150 2500+ - 340 < @ »e <20 <20
BiL3 Yree 1vs U8/29/89 2240+-510 2609+ -670 < B =e <S4 <%0
BL 3 Weea 09/25/89 13%0+-180 6520+ 050 <20 »» <10 <o
BL3 Tree Lys 10/74/89 3120+-330 381G+ - 380 <1Q == <20 20
BL3 Tree Lvs 11721 /89 1660+-220 T210+-730 <109 == <79 7 . 5+-15.8
BL3 Forage grasses 12/12/89 1440+ -5860 B9%+-427 <20 ==+ <ol “hY
N-1_45 BLY! Tree Les 05/09/89% 1250+ -138 5900+ -590 10 =o <10 o )
o Bt 1 Semac tvs 06/06/89 108G+~ - 180 5380+ -540 <10 == <20 <z
BLl Sueac Lvs 07/04:85 1870+-190 6290+ -5 30 < 7 oo <20 <29
BLE Grass oB/01/89 1560+ -460 9360+ 940 < § = <30 ¥ 1)
Bt1 Sumec Lf 08/01/89 1310+-138 6140+-616 < 8 »e <ib <10
811 Sumac GB/79/89 1400+ - 300 4760+ -850 < ] me <36 <30
Bt 1 Sumac 0%/25/89 3080+ - 340 5850+ -5886 20 *» <20 20
Bt 1 Suwmac tws i0/24/89 BS8e«-252 4730+-470 1O == <Zn <20
811 Yree Lus 11/21/89 i830+-29%90 7690+ -770 <20 =+ <39 <3
8L1 Forage grasses 127/12/89 5670«-770 5630+-720 <20 == <O <79

Average +- 27 sa

AL} other gamma emitiers were LLD.
** lodwne-1%1 by radicchemical method
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IABLE 22
(PAGE 2 OF q)
RADIOLOGICAI ENVIRDMNMENTAL MORITORISG PROGRAM SUMMAR Y
T U BLECTRIC - COMANCHE PEAK STEAM ELECTRIC STATION

JANUARY O1 TO DECEMBER 31, 1989

ANALYSIS AND LOMER LIMIT

MEDIUM OR PATHMAY TOTAL MMBER oF ALt INDICATOR LOCATIONS — LOCATION WITH HIGHEST MEAN CONTROL LOCATION
SAMPLED OF ANALYSES DETECTION WA N Wanie)z) MEAN(T)Z)

(URIT OF MEASUREMENT) PERFORMED {tim) (1) RANGE GISTANCE AND DIRECTION RANGE RANGE

Milk i-131  (38) - -{6/19) a n2 (0/19)

{pCi/1) (BY RADIOCHEMISTRY) e =

Gamma Spec {38}

€s-137 - -{0/19) A n -{0/19)
i-40 - 1298(19/19) SH-13.5 1379(19/19) 1379019719}
{1156-15190) {1110-1560) (1110-1566)
Surface Water Gamme Spec (52) E -{073%) ~ L -{0/13)
{pCist) -- -
Iritiem {16) 2000 -{0/12) L3 NA -(0/4)
1-131 (16) -{0712) NA N -{0/8)
(BY RADIOCHEMISTRY)
Ground Drinking Gamma Spec. (30) - -{0/24) NA L7 {(9/6)
Water i e
{pC1/1)
Iritium {20} 2GO0 -{0/16) NA NA -{0/4)
Gross Beta (57) 1 7.6({16/20) w-1.2 B.01575) 3.6{5/5)
(1.0-10) {1.€6-10) {2.2-3.9)

1-131 {%0) 1 -{0/80) NA NA {0710}
(BY RADIOCHEMISTRY ) - i

(1} LiD 1s lower limit of detection as gefined and required in "SNRC Branch Technical Pocition on
an Acceptable Radiological Environmental Monitoring Program, Revision |, Moveaber 1979.

€2) (f) is the ratio of positive resuits to the number of samples amalyzed for the parameter of interest, means
are of positive results only.

0






PAmE 27
(PAGE & ¥ &)
RADIR OGO AL POV IROMESTAL MONI TOR 1% PROGEAM 1M v

T8 BLECTRIC - COMANCHE PEAX STEAM ELECTRIC STATION

JANUARY O] TO DECEMBER 31, 1989

AWALYSEC A o OMER LINET

MEDIUR OR PATHWAY TOTAL *aPBER o TORTR 1 CATION

AL INDICATOR LOCATIONS  LOCATION WITH WIGHEST MEAN
e R 3

SAMPLED OF ARALYSES DETECTIiDW : T i) MEANE )
(UNIT OF MEASUREMENT ) PERFORMED e (1) B S DISTANCE AND DIRECTION RANGE WA
Shoreline L 0 - 1967(4:¢; e ni2s2) ®Ii2/7)
Sediments {17e0-2220) {32 70-am00 | { 3270 @i
(plr/hg dry)
Ra-27¢ - m|rz/e LS "®31s2y -{0/2)
{376-403) - -
in-278 - Jef{a/8) LN 68{2/2) B8{2/2)
(8.1-108) (12¢-Zi1) (128-211)
Cs-137 - 21i4/8) L B ZHY2) -2}
Be-7 Te{1/e) L 2re{1/2) 1872)
o R o
o
Vegetal lon Gamma Spec (8€7)
{(pCi/kg wet )
E-a0 - 959 29/ 9) LI I LY 8173 Wy 19} 3I7{18/18)
(1570-12, 300} (a730-9W0) (998 -98i6) )
Be-7 ieiziee) n-1.8% 279¢{ 6/ 19) e IR L Rt
{398-5670) {8358-%%79; {22%-3126)
Cs-1%7 -{@r e}

-{8/29) n ~

(1) LB s Tower Timit of deteclion as defined and regquired in USMRC Branch Technical Position om
an Acceptabie Radiological Envirommental Munitoring Program, Revision I, Novesber 1979

{2} (f) ts the ratio of positive resulls to the nusber of samples amalyzed for the paremeter of interest means
are of positive resuits only.
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US EPA INTERLABORATOTRY COMPARISON PROGRAM 1080

b ———

[eledyne
Media Nuclide EPA Result(a) SOt pes Result(b)

wate! oar-8Y 40 .00 2 9. 37 .00 #

Sr-80 'S OO0 <6 00

Water Gr-Alpha 8.00 2
Gr-Beta $. 00 2

Water Cr-51 235.00 3
Co-60 10.00 %
Zn-65 159.00
Ru-106 1 78.00 4
Cs-134 10.00 2
Ca-137 10.00 2

Water 3 106, .00 *
Watet 2754 .00

Water a-22¢€ 4.90 ( 5.07 4
. 1.70 ) 1.47 ¢

Alr Fllter ar-Alpha 21.00 % 28,67 2
Beta 682.00 65.67
90 20.00 | 19.67 2
137 20.00 ¢ |8.00

Lab Pert Alpha 29.00 3
Water 226 3.50 3.47 ¢
Sample A 228 3.60 3.60 ¢
Sample B Beta 57.00 2 : 53.00
-9 8.00 s 8.00 2
00 8.00 7.67 ¢
134 20.00 19.67
137 20.00 20.00

21.33

S 2 s o

R

89 39.00
-90 55.00
137 50.00

1 600.00

36.67 ¢

56.33

53.33
1760.00 2

H MR

05/05/89 Water 3r-89 6.00 6.33 ¢
90 6.00 % 6.33




US EPA INTERLABORATORY COMPARISON PROGRAM 1989 (Cont

llecti n

Date Media
¢ 1) S ‘\ ‘v,.!
06/23/89 Water

8/25/89 Alr Filter
1M/ 44/ 89 ‘\\c”(‘f
10/06/89 Water
10/20/89 Water
11/10/89 Water

Nuclide
Ba-133
A «50)
Zn-65

Ru-1086

Gr-Alpha
Gr-Beta

Ba-133
Co-60
Zn-65
Ru-106
Cs-1l!
Cs-)

EPA Re

(3.1
'.'4v||'|
11.00 +

‘O‘rvih.ﬁ +
128.00 2
19.00 #
«0.00 2

1503.00 4
OO0 2
10.00) #
a wiJ 2
6.00 %
59.00 p §
30.00 ¢

129.00 %

161.00 2
29.00 2
59.00 4

31496.00

()
()

| 7.00

5.00
y 00

n

n

y, U0
5 00

). U0
5.00

6.00
5.00
13.00
16.00
y,. 00
5.00

bi )

364 00

1.30

leledyne

(sotopes Resul
< AalB :

*,vP(r 4
10.00 2
165.33 ¢
113.67 32
14 .00 2
22 00 4

N
.

C.'! O #

800 +
51.00 #
30.67 3
128.33 ¢
138.00 4
23.67 2
6167 2

3433 .33 3

t

b)



US EPA INTERLABORATORY COMPARISON PROGRAM 1988 (Cont

EPA Results Expected laboratory precision (1 SIigrmna nits are pt iter for water, a
milk except K i8 in mg/lter. Units are (otal pilior aur parucuiate titers

elecdyne Resuits - Average 2 one sigma nits are po ter for waler and milk except ?
§ \n Mg/ uter rits are total plCl (or alr parucuiale iutlers

he three Zn-65 measurements were 184 175 and |85 pCl/liter. These were measured
n three detectors using the same aliquot, The other reported results (Cr-51 60, R

M. Ca-134. Ca-137) were all within two standard deviations of the EPA resuits. This
would (ndicate that the dilution made was correct (except that possibly the Zn-65 was
not well mixed). Other parameters were nvestigated, The branching intensity, de
factor. and detection efficiencies were checked. Since one of the Co-60 ganina ray
energies 8 only 60 KeV from Zn-65, the detector efficiencies must be correct There I8 1

bvious reason for the deviation. Another aliquot will be prepared (rom the original
solution and will be counted

i
whereas our calibration s based on & deposit nearty 2 inches in diamete! n order to
orrect 10 point source geometry our practice has been (o divide our results by | 2 We
neglected to do it on this test

e EPA deposits activity on the flter over a small diameter (nearly a point source

There (8 no apparent reason why the potassiumn was high. Three separate detectors were
used and the K-40 value for each was (~rrectly divided by 0. 88 to convert Lo potassium in
mG /lter

Mhere (s no apparent reason why Ba- 133 was low by 5 54 standard deviation whue the
other isotopes were within ¢ 2 standard deviations The detector efficiencies and Ba
133 branching intensities were checked and found to be correct. On 10/31/8%, 300 mJ
the orginal, Urradiated sample was counted giving 43 9 ¢ 5.8 pCi/liter Ba- 133

{
"

This EPA sample was counted in two geometries: one in diluted stage, the othel
indiuted. There was no significant difference. Comparing detector efficiencies
between two annual sets did not reveal any significant diference. Thus there s 1
apparent reason why our results differed as much as they did
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Gross counts of sample

Counts of blank

Counting efficiency

Number of minutes sample was counted
Number of minutes blank was counted
Sample aiiquot size (£)
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ANALYSIS OF SAMPLES FOR [QDINC-131

Milk or wWater

Two liters of sample are first equilibrated with stable iodide carrier,

A batch treatment with anion exchange resin 1§ ysed to romove 1odine from the
sample. The 1odine is then stripped from the resin with sodium hypochlorite
solutfon, s reduced with hydroxylamine hydrochloride and 1s extracted into
carbon tetrachloride as free iogine, [t fs then backe-extracted as iodide into
sodium bisulfite solution and 1s precipitated as palladium fodide. The
precipitate 1s weighed for chemica: yteld and 15 mounted on a nylon planchet
for low level beta counting, The chemical yield 1s corrected by measuring the
stable fodide content of the milk or the water with a specific fon electrode.

Calculations of results, two sigma error and the lower 1imit of detection (LLD)
in pCi/e:

RESULT * (N/At-B)/(2.22 E V Y OF)
™0 SIGMA ERROR = 2((N/at+B)/at)*/%(2,22 € v v OF)
LLo o 4.66(8/8)"2/(2.22 € v Y OF)
where: N = total counts from sample (counts)
At * counting time for sample (min)
8 * background rate of counter (cpm)
2.22 * dom/pCiH
v * volume or weight of sample analyzed
Y = chemical yield of the mount or sample counted
OF = decay factor from the collection to the counting cate
£ s efficiency of the counter for [-131, corrected for
self absorption effects by the formula
3 . Es(exp-O‘OOGIM)/(exp-0.00GIM‘)
€ = efficiency of the counter determined from an
(=131 standard mount
Me * mass of Pdl, on the standard mount, mg
M * mass of Pal, on the sample mount, mg
67



ENVIRONMENTAL DOSIMETRY

Teledyne [sotopes uses & CaSOq:0y thermoluminescent dosimeter (TLD) which
the company manufactures. This material has a nigh light output, negligible

thermally induced signal loss (fna1n?). and negiigible self dosing. The
enerqy response curve (as well as al CR

other features) satisfies N e9. Guide

4.13. Transit doses are accounted for by use ~f separate TLDs.

Following the field exposure period the TLDs are placed in a Teledyne [sotopes
Mode! 8300, One fourth of the rcctln?ullr TLO 15 heated at a time ang the

measured !fght emission (luminescence

1§ recorded. "he TLD 1s then annealed

and exposed t0 2 known (s-137 dose; each area 1s then read again, This
provides a calibration of each area of each TLD after every fleld yse. The
transit controls are read in the same manner,

Calculations of results ang the two sigma error in net mill{Roetgen (mR):

RESULT * 0+ (D

TWO SIGMA ERROR »

where D1 “
9! .
K .
Rl .
A a

1#0,40490,)/4

4 4 4 2 1/2
2((01-0) #(0y0)"+(04+0)"#(04+0)%)/3)

the net mR of area | of the LD, and similarly for 02. 33. and 0‘
the instrument reading of the field dose in area |

the known exposure by the (s«137 source

the instrument reading due to the Cs-137 dose on area |

average dose n mR, calcylated in similar manner as above,
of the transit control TLDs
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GAMMA SPECTROMETRY OF SAMPLES

Milk ang water

A 1,0 Titer Marirelli beaker 15 filled with a representative aliguot of the
sample. The .emple fs then counted for at least 1000 minutes with a shielded
Ge(L1) detector coupled to a mint.computer-based data acquisition System
which performs pulse height analysis,

Oried Soligs Other Than Soils and Sediments

A Targe quantity of the sample 15 dried at a low temperature, less than [00°C,
As much as possible (up to the total sample) is loaded 1nto a tared l-liter
Marinell! and weighed. The sample is then counted for at least 1000 minutes
with & shielded Ge(l1) cetector coupled to a mini-computer-based data acauisi-
tion system which performs pulse heignt analysis,

Figh

As much as possible (up to the tota) sample) of the edible portion of the
sample is loaded into a tared Marinelll and weighed, The sample is then
counted for at least 1000 minutes with 4 shielded Ge(Li) detector coupled to a
m1n;-computor-boso¢ data acquisition system which performs pulse height
analysis,

So11s and Sediments

S01ls and sediments are dried to a low temperature, less than 100°C. The soi)
or sediment is loaded fully into a tared, standard 300 cc container and
weighed, The sample 's then counted for at least six hours with a shielded
Ge(L1) detector coupled to a mint.computer-based data acauisition system
which performs pulse height analysis,

Charcoal Cartridges (Air [odine)

Charcoal cartridges are counted up to five at a time, with one positionea on
the face of @ Gc?Li) detector and up to four on the side of the Ge(L1)
detector. Each Ge(Li) detector is calibrated for both positions., The
detection limit for [.131 of each charcoal cartridge can be determined (assum-
ing no positive [-131) uniquely from the volume of air which passed through
1t, In the event [-13] is observed in the initial counting of a set, each
charcoal cartridge is then counted separately, positioned on the face of the
detector.

Air Particulate

The four or five (depending on the calendar month) air particulate filters for
& 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(L1) detector
coupled to a mini-computer-based data acquisition system which performs pulse
height analysis,
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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 1dentification and then pertorms the racio-
activity calculation using the appropriate fractional gamma ray abundance,

n

alf 1ife, getector efficiency, and net counts in the peak region, The
calculation of results, two sigma error and the lower 1imit of detection (LLD)
in pCi/volume or pli/mass:
RESULT o (S«B)/(2,22 ¢t £ V F DF)

1 /9
TWO SIGMA ERROR = 2(5+B)""“/(2.22 ¢t E V F DF

| 2

LLD » 4,66(8)"""/(2.22 ¢t £ VFDF
where: - = Area, 'n counts, of sample peak and background (region

of spectrum of interest)

B = Background area, in counts, under sample peak, deter-
mined by & linear interpolation of the representative
backgrounds on either side of the peak

t « length of time in minutes the sample was counted

2.22 = dpm/pCi

3 = detector efficiency for energy of interest and geometry
of sample

v » sanple aliquot size (liters, cubic meters, kilograms, or
grams)

F » fractional gamma abundance (specific for each emitted
gamma)

OF » decay factor from the collection to the counting date
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QETERMINATION OF GROSS ALPMA AND/OR GROSS BETA ACTIVITY

IN WATER SAMPLES

1.0 INTRODUCTION

The procedures described in this section are used to measure the
overal)l radioactivity of water samples without fdentifying the radicactive
species present. No chemical separation technigues are involved.

One 1iter of the sample 1s evaporated on a hot plate. [Dfifferent
volumes may be used if the sample has a significant salt content as measured
Dy a conductivity meter, or {f unusual sensitivity is desired. I[f 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 & small volume in a beaker, the sample is
rinsed into a 2-inch diameter stainless stee! planchet which 1s 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 avtomatic proportional counter. Results are calculated using
empirical self-absorption curves which allow for the change in effsctive

counting efficiency caused by the residue mass.
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2.0 DOETECTION CAPABILITY

Detection capability Gepends upon the sample volume actually repre-
sented on the planchet, the background and the efficiency of the counting
instrument, and ypon 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 cuunting time.

The minimum detectable level (MOL) for water samples 1s nominally
1.6 picocuries per 1iter 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 1s mounted on the planchet., These figures are based
upon a nomina! counting time of 50 minutes and upon representative values of
counting efficiency and background of 0.2 and 1.2 cpm, resnectively, The MOL
for gross alpha activity 1s nominally 2.3 picocur‘es per lite: at the 4.66
sigma leve) (1.4 pCi/2 at the 2.83 sigma level) also assuming thot 1 liter of
sample is used and that 1/2 gram of sample residue s mounted on the planchet.
These figures are based upon a nominal 200 minute counting time ard upon 2
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
MOL for gross beta is 0.9 picrocuries per liter and the MOL for gross alpha
is 0.3 picocuries per liter, These values refléct a beta counting efficiency

of 0,38 and an alpha counting efficiency of 0.18,
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HEMP PROGRAM EXCEP
SAMPL ING AND ANALYSIS OURING 1989

APPENDIX C

ONS FOR SCHEDULED

Location

cescription

Late of
Sampling

reasons for Loss/
txception

Stﬂ'NE‘A-j
Sta-SE-3.84
Stas-hE-4.8

Sta-NE-4.8

Sta-5£.3.85

Sta-w-1,0

Sta=Nw=1,0

Sta=Nw-l.0

Sta-Nw=1.0

Sta-E-3.5

Sta-N-1.45

Sta-Nw=1.,0

Sta=Nw=1.0

Sta-Nw-1.0

Sta-Nw-1.0

Oirect Radiation
Jirect Radiation
Direct Radiation

Direct Radiation

Direc. Radiation

Alr Filter

Air Filter

Air Filter

Air Filter

Afr Filter

Air Filter

Air charcoal

Air charcoal

Air charcoal

Air charcoal

74

First Quarter
First Quarter
Second Quarter

Annual

innual

05/02/89-05/09/89

05/16/89-056/23/89

06/13/89-06/20/89

06/20/89-06/27/89

08/22/89+-08/29/89

03/07/89-03/14/89

05/02/89-05/09/89

05/16/89-06/23/89

06/13/89-06/20/89

06/20/89+06/27/89

TLD missing, vandalized
TLD missing, vandalized
TLD missina, vandalized

Replacement, put in
field on 07/10/89

Replacement, put in
fi2ld on 04/07/89

Pump out of service
Sample not collected
service power off®

Pump out of service
Sample not collected
Service power offw

Pump out of service
Sample not collected
Service power off®

Fump out of service
Sample not coilected
Service power off*

Pump out of service
Sample not collected
Pump vanes broken

F1t crooked, Sample
not collected

Pump out of service
Service power off*

Pump out of service
Service power off¥

Pump out of service
Service power off*

9umg out of service
ervice power off®
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CPSES- 8901210
December 1), 1989

Wi .

No Response Required

Or David Martin
Teledyno lsotopes
S50 Van Buren Ave
weéstwood, New Jersey 07675

SUBJECT CPSES STEAM ELECTRIC STATION
LLD REQUIREMENTS

Dear Dr. Martin

In reference to our phone conversation of December 8. 1989 wve request that an
LD requirement of 15 pCl/L on lodine:-131 be met on Camma Isotopie for all
watérs submitted by this company. Thank you again for your cooperation. If you
have any questions please call me at 817.897.53117

Sincerely,
5 /' (% = SR LA -
(e B ¢ S Tyen
Chuck Curry
Environmental Technician, Sr
CWC/jnp
- E. J. Schaite 009
D. C. Kay Q0%
CcCs E06

PO Box 200 hen Rose, Texas 160431 147
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LAND USE CENSUS

The Land Use Census for 1989 was conducted 1n August 1989, It indentifies
receptors within a five (5) mile radius of the plant in each Of the sixteen
16) meteorological sectors, The Land Use Census includes the following
items:

Title

1. Population by Sector and Distance

2. Nearest Resident by Sector and Distance

3, Nesrest Garden by Sector and Distance

4, Nearest Milk Animal by Sector and Distance
§. A Map with an Accompanying Map Legend

6., Environmental Sampling Locations

Public Use Areas

Listed below are public use areas within the five (5) mile radius

and the approximate attendance for the areas in 1988:

1. Camp Arrowhead - 3500

2, Dinosaur State park - 219,000

3, Glen Lake Camp - 6,175

4, Cedor Brake Girl Scout Camp « 250

6, Squaw Creek Park - 46,900

6, Kellers Camp - 6,000 March to November
7. Tres Rios Camp - 40,000

8, Oakdale Camp and Fish - 5200

9, Oakdale Park - 69,000

10, Creation Science Museum - 12,000

8l



Populatione By Sector and Dietance

Secier Ristaoca. (Nilem.

0~ 1-2 23 J-4 4-3 Total
N . . 3 22 39 ae
NNE . . 12 -1 1?7 84
NE . - 60 ae 222 J68
ENE . . 46 4 22 78
E - . 22 173(1) M2 229
ESE . . ? 86 91 164
Sk . - 43 22 Jé el
SSE - 24 22 22 2948 2616
s . 19 7 B L} 148
Ssv . 3 3 3 43 34
sv . % 3 36 22 161
WEw . 130 3 ? . 140
¥ - -] 3 36 ? 106
LLL - 3 ? 19 74 103
LA - - - . . e
NNV . - 3 29 4 39
TOTAL . 338 5@ 634 3269 4408
Baa.d on an average of 2.4 residents per house. (Obtained frowm North

Centreal Texas Council of Governments, 1988 based on an average froms
2.6 for single fanmily, 1.8 for mobile homse end 2.66 for wulti family
residences.

(1) Includes permanent residents st Happy Hille Children’'s Home.

(2) Includes permanent residents at Camsp Arrovhesd.
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Nearest Resident by Sector snd Distance

gector
N

VNV
NV
NNV

83

Rimtacce.iNiles)
2.2

2.3
2.2

|

s »

2
.
2.
2.1
1.6
1.6
1.9
1.0
1.0
1.9
.0
None

2.7



Nearest GCarden by Sector and Distunce

secior
§

NNE
NE
EXE

WS

WHY
NV

Denctes change fros previous year

84

Ristaoce.(Niles)

None
2.4
2.7
2.9
3.9
2.3
2.9
2.0
1.9
Nonee
1.6¢
.3
1.8
3.0
None

4.9



Negrest Milk Animel by Sector end Distence

Sesier Ristapce Niles
SSE 2.2

WNW 4.9
NNE 4.3

All cther Sectors




EVALUATION OF 1989 LAND USE CENSUS

The results of the 1989 Land Use Census were revieved for impact on the
Radiological Environmental Monitoring Program (REMP). The sampling program
requirements that could be affected by changes in land use are:

(1) Milk -

ODCM Table J.12-1 requires that samples be obtained from milking
animals in three locations within 5 km having the highest potential
dose. If none are available, samples are acceptable from milking
animals in locations 5 to B km distant where doses are calculated to
be greater than | mrem per vear. A sample i3 also required at a
control location,

Currently, milk samples are collected at one indicator location
(SSE~2,2) and at a control location,

(2) Food Products =

ODCM Table 3.12-]1 requires that one sampie of each principal class of
food product be collected from any area that is irrigated with wvater
in which liquid plani wvastes have been discharged.

Currently, food products are sampled from two indicator locations:
(ENE=9.0, Pecans; E=~4,2, vegetables) and one control location,

(3) Broadleaf Vegetation =~

ODCM Table J.12«! requires a sample of broadleaf vegetation from each
of two offsite locations of higheet predicted annual average D/Q if
milk sampling i{s not performed at all required locations.

Currently, broadleaf vegetation samples are collected at two indicator
locations (N-1,45 and SW~1.0) and one control location, These
locations are near the site boundary in seciors where broadleaf s
available and D/Q is greatest,.

Based on these requirements, the milk animals identified at locations

NNE=4 .5 and WNW=4,0 were evaluated for possible inclusion {u the REMP, The
land owners at these locations were contacted by Chemistry and
Environmental Personnil and it was determined that these milk animals are
not milked and ure not available for sampling., Also, the goats identified
at location NE=3,9 are considered "hrush goats" and are not available for
sampling. Therefore, no changes to the wilk sampling locations of the REMP
are required,

Of the gardens that were identified, no naw gardens were identified that
are irrigated with water in which liquid plant wastes are discharged.
Therefore, no change to the REMP {s required.

Finally, since broadleaf vegetation is currently collected at the site
boundary, no changes to broad leaf sampling locations are required. There
are no identified locations closer to the plant,

Evaluation Performed by: M/& [.44/ Date: ?‘/5"77

§palth Phylicft
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FNVIRONMENTR AMPLING LOCATION

Samp! ing Localion Samp l e amp ! yng Locat 107 amp le 3 - ' ample
Point ‘ Type® Foint {Sector-%iles) Type® ector-Hile Type”
Al N-1.45 B Ria f-4_2 - -4 N -
A2 kK-9.4 7 Ris ESE-1.4 ® Rel NW-9 9 W
A3 £E-3.5 B K16 ESE-4.7 " " DTS -
28 5SE-4.5 z ®R17 St-1.3 - ns NNE -8 o
AS fSSu-1 * RiB E-3.85 § wl ~ e
Ab W z-3 B #is SE-4. % - ™ N9 o/ v
AJ SH/uSu-0.95 A RO $S£-1.3 - w! N : -
AN e-1.0 3 k21 -4 4 . wd Nt H w
RZ27 k-4 5 Pl e § - "
R213 1.3 N b L i /U
RZa €-4.2 - ol i o U
RZ2S SSu-1 B W Hiw o/ D
R726 SSw-4. 18 - W ! # O/ Dw >
R1 N-1._45 - RZ27 SW-0.9 - Hw 4 a9 o8/ Dn
R2 N-4 8 . RZS8 -4 8 - s ~ U
R3 N-6.5 ® i SW-12.3 - ] LLE
ne N-9.4 - R3i0 wiw-1.0 B 4
R5 NRE-1.1) - LR ) W5u-5.35 L 3 § 4
fé NNE-5.65 B 32 WiwN-7.0 - LR -
RJ NeE-1.7 - R33 W-1.0 & L | - -
w8 NE-4.8 v CEL - - § L §
RS ENE-2.5 ~ R35 ®-5.% ¥ f CL T §
R10 ENE-5.0 . #36 LI R - in ¥
Ril £E-0.5 R Ry WM -5 0 R $ s s
R12 £E-1.9 - Ri8 WNx -6 7 - 2 - i ¥
R13 £-3.5 L "3i9 w10 - " . -
o B
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