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INTRODUCTION

The Callaway Plant received an Operating License on
June 11, 1984. Thie report precente the analytical
deta from the environmental monitoring programs with
appropriate interpretation for 1930 and the
environmental evalustione feor plant modifications
completed during 1990,

The third esection of thie report summarizes and
interprets the results of the radiological
environmental monitoring program conducted in
sccovdance with Administrative Procedure APA-22-01003,
"OFFS1TE DOSE CALCULATION MANUAL", Section .11,
Section four dessribes non=radiological environmental
monitoring and ite repulte conducted in accordance with
gection 2.2 of Appendix B to the Callaway Plant
Operating License., The fifth section of thie report
desoriber changes in plant design or operation, tests,
and experiments made in accordance with Sectjon 3.1 of
Appendix B of the Callaway Plant Operating License,

This Annual Environmental Operating Report is submitted
in accordance with Sectiocn 6.9.1.6 of the Technical
Specifications and Appendix B to the Callaway FPlant
Operating Licenee,

CONCLVSION

The third section of this report containg all tha
radiclogical environmental monitoring conducted in the
vicinity of the Cellaway "lant during 1990. The
comparisen of the resulte for the radiological
envirenmental monitoring conducted during 1990 to the
pracperational data and data from previous years of
operation showed no unexpected or adverse effects from
the cperation of the Callaway Plant on the environment.

There was no nonsvadiclogical monitoring conducted in
the vicinity of the Callaway Flant during 1990,

There were no plant modifications completed during 1980
with an unreviewed environmental guestion as shown in
section five of thim report.
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SECTION 3.0

RADIOLOGICAL

ENVIRONMENTAL MONITORING
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2.2

2.2,1

Frogram Degcription

Sample locationeg for the REMP are shown in Figures 1 and 2.

Table 1 deecribes the sample Jocations, direction and

distance from the plant, which are contrel and which are

indicator locatiune, and the types of samples collected at
each location. Sample collection fregquencies for each of

the monitoring locations are given in Table 11. The

collections and analyses that compriee the program are

described in the following pages.

ldentification of sample type coder used in Table | are as
follows:

Code Sample Collected z
AlD Alr ledine i
APT Alr Varticulate

AQF Fiah |
AQS Sediment

FPL Leafy Creen Vegetables

1DM TLD !
MLK Milk ]
SOL 8oil

SWA Surface Watey

WWA Ground Water

Waterborne Fathway

Surface Water

Monthly composite samples of surface water from the

Missouri River are collected froem one indicator

location ($02) and from one control lecation (801)., In ‘
addition, a monthly grab sample is collected from one

location (803) near the St. louis City water intake.

The samples are unulgzed foir gross alpha, gross beta,

tritium, Btrontium-89, Strentium=90, and v, gamma

spectrometry.

Ground Water

Cround water samples are collected monthly from two

on=gite wells (FOS5 and Fl15) and one off-site well used

for drinking water (DO1). The on=site ground water -
samples are collected using & manual grab sampler which ,
is lowered inte the well. The off-gite ground water
sample is collected from & faucet after allowing the
line to flush for two minutes. Cround water pamples
are analyzed for grose alpha, groes beta, tritium,
gtrontium-89, strontium-90, and gamma emitting
nuclides.
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TABLE 1 (Cont'd.)
SAMPLING LOCATIONS

i Pescription

4.6 mi NNW; County Road 133, 1.5 mi South
of Hwy UU, Callaway Electric Cooperative
Utility Pole No., 34708,

5.4 mi NW; County Road 112, 0.7 mi East
of County Road 111, Callaway Electric
Cooperative Utility Pole No. 17516,

4.2 mi WNW; NE Side of County Road 112
and Hwy O, Callaway Electric Cooperative
Utility Pole No. 06326,

4.8 mi W; Hwy AD, 2.8 mi East of Hwy C,
Callaway Electric Cooperative Utility
Pole No. 1B239.

4.4 mi 8W; County Road 447, 2.6 mi North
of County Road 462, Callaway Electric
Cooperative Utility Pole No., 06326,

0.5 mi 8W; County Road 459, 0.7 mi BSouth
of Hwy CC, Callaway Electric Cooperative
Utility Fole Ne. 35073,

1.7 mi WBW; Hwy CC, 1,0 mi South eof County
Road 459, Callaway Electric Cooperative
Utility Pole No. 18769,

1.0 mi WNW; County Road 428, 0.1 mi Weet
of Hwy CC, Callaway Electric Cooperative
Utility Fole No. 18580.

1.5 mi NNW; NE Side of Hwy QC and County
Road 466 Intersection, Callaway Electric
Cooperative Utility Pole No. 28242,

0.2 mi NNE; County Road 448, 0.9 mi South
of Hwy 0, Callaway Electric Cooperative
Utilaty Pole No. 28151.

0.4 mi NE; County Road 448, 1.5 mi{ South
of Hwy 0, Plant Security Sign Foet,

1.7 mi E; County Road 448, Callaway Electric

Cooperative Utility Pole No. 06959, Reform
Wildlife Management Farking Avea.

Sample

_ Types

1DM

1DM

1DM

1DM

1DM

1DM

1DM

1DM

1DM

1DM

1DM




TAMLE 1 (Cont'd.)
SAMPLING LOCATIONS
Location Sample

o ode i Demerdption i o SNRES
50 0.9 mi 88F; County Road 459, 3.3 mi North

of Hwy 94, Callaway Electric Cooperative

Utility Fole No, 35086, 1DM
51 0.7 mi 8F; Located in the "Y" of the Railioad

Spur, NW of Sludge Lagoon. 10M
52 0.4 mi ESE; Light Pole Near the East Plant

Becurity Fence, 1DM
AT nw 9.5 mi NW; C. Bartley Farm AFT,A10
AR 0.2 mi NNE; County Road 448, 0.9 miles

South of Hwy 0. AFT,A10
A9 1.7 mi NNW; Community of Reform AFT,AID
DO1 5.1 mi 8E; Helzhouser Crocery Store/Tavern

(Fortland, MO). WWA
FOS 1.0 mi 88E; Onsite Croundwater Monitoring

Well. WWA
Fi1% 5.5 mi NE; Onsite Croundwatey Monitoring

Well . WWhA
Ml*w 12.3 mi W8W; Green's Farm. MLK
M5 3.1 mi NW; Schneider Farm. MLK
Vivs 15.0 mi 8W; Beazley Farm. FPL, 80L
Ve 1.8 mi NNW; Recker Farm. FPL
v7 1.8 mi N; Meehan, FPL
Avw 4.9 mi 8SE; 0.6 River Miles Upstream of

Discharge Nerth Bank. AQS, AQF
c 5.1 mi S8E; 1.0 River Miles Downstream of

Discharge North Bank. AQS, AQF
D £3.0 mi ESE; 59.5 River Miles Downstream of

Discharge South Bank, AQSE , AQF
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TABLE 1 (Cont'd.)
SAMPLING LOCATIONS

BRI =1 Y T3 9 €04 T W

4.8 mi BE; B4 feet Upstream of Discharge
North Bank.

£E.2 mi 8E; 1.1 River Miles Downstream of
Discharge North Bank.

68 mi E; City of &t. Louis Water Intake.

0.98
Flot

1.64
Flot

1.72
Plot

1.50
Flot

1.45
Plot

1.08
Flot

1.34
Flot

1.89
Flot

0.45
Plot

1.585
Flot

mi §; Callaway Plant Forest Ecology
Fl,

mi BW; Callaway Tlant Yorest Fcology
F2.

mi NE; Callaway FPlant Forest Ecology
Fé.

mi NE; Callaway Plant Forest Ecology
F&,

mi NNW; Callaway Flant Forest Ecology
F9.

mi ESE; Callaway Plant Prairie Ecology
FRA.

mi ESE; Callaway Flant Prairie Feology
PR4.

mi NE; Callaway Plant Prairie Ecology
FRS.

m$7NNw: Callaway Tlant Frairie Ecology
FR7.

mi NNW; Callaway Plant Frairvie Ecology
FPR10O

*All distancee are measured from the center line of the reactor
*+Control locations

11

Sample
_Types

BWA

SWA
SWA

~ . x —— —

s0OL

8oL, ;

SOL

0L

S0L

sOL

SOL

SOL

80OL

SOL
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2.

2.

3

filters are collected weekly and shipped to TIML for
analyses. The filterse are analyzed for groes beta
activity approximately five days after collection to
allow for decay of naturally~occurring short-lived
radionuclider. Quarterly compoeites of filtere by
location are gamma-scanned and analyred for
Strontium«8% and Strontium«-%0. Four of the five
locatione ave indicator locations (Al, A8, A%, and B3)
and one location i a control location (A7). One of
the indicatore (A®) is located at the commnunity with the
highest D/D.

Airberne lodine

Each air sampler is eguipped with a charcoal cartridge
in=line after the particulate filter holder. The
charcoal cartridge at eath location is collected at the
same time as the particuiate filter and analyzed for
iodine=13) within eight days after collection,

Ingestion Fathway
Milk

Twe gallon milk samples are collected semi-monthly
during the pasture season (April through September) and
monthly during the winter from one indicator location
(M5) and one control location (Ml). The indicator
location oupplica goat's milk and the contrel lecation
supplies covw's milk., The milk samplee are shipped in
an ice chest to be received by TIML within 48 hours of
collection. Analyses for jcdine«13), elemental
calcium, strontium«8%9, strontium-%0, and gamma emitting
nuclides are performed on all milk samples,

Fish

The five moet abundant fish species are collected
monthly at two indicator locations (C and D) and at one
control location (A). The fish samples are filleted
and the fillets ure analyzed for grose alpha, groes
beta, strontium-89%, strontium-90 and gamma isctopic.

Vegetation

Monthly, during the growing season, green leafy
vegetation is collected from two indicator locations
(V6 and V7) and from one control location (V1).
Vegetation samples consist of mustard greeng, turnip
greens, cabbage, lettuce, and spinach. The vegetation
samples are analyzed for gross alpha, gross beta,
iodine~131, and by gamma spectrometry,

16
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Soil

Once a year soil samples are collected from ten
indicater locatione (¥F1, F2, PR3, PR4, FRS, F&, FR7,
8, F9 and PRI0O) and one control location (V3)., To
ensure that only the most recent depogition was
sampled, only the uppermost twoeinch layer of soil was
taken at each location. Sampling consists of 2 six
inch equare soil plugs. The litter at the surface and
the root mat i considered part of the sample. The
samples are placed in plastic bage and sealed. Each
roll sample i# analyred for groas alpha, gross heta,
and gamma jpotopic,

2.2.4 Direct Radiation
Thermoluminescent Dosimetyy

Thermeluminescent Dosimetry (TLD) is employed to
determine direct radiation leveles in and around the
Callaway site. Panasonic model UD-B1% TLD's sealed in
plastic bags are placed in polypropylene mesh
eylindrical holders at fifty two locations and
exchanged guarterly and annually. Fifty of the fifty
two locations ave indicators (2 through 23 and 3%
through 52) and Lwo locations are controles (1 and 34).

e i i e e e e s

| 2.3 Pregram Execution

The program was executed as describad in the preceding
section with the following exceptions;

B No milk samples were available from location M5 during
the monthe of January, February, March, November and
Deceniber. OGoats were not producing during these monthe. :

p P The upstream surface water composite sampler (801) was 1
| inoperable from 01/04,/90 to 03/22/90 due to mechanical
probleme with the sampler. Daily grab samples were

taken while the composite sampler was out of service.

: The downstream surface water composite sampler (802)
wae inoperable from 01,/04/90 to 02/01/90 due to a
frozen sample line. Daily arab samples were taken
while the composite sampley was out of servive.

iy b e e —— s e e
r

4. There was no direct radiation data from Location 11 for \
the first quarter because of vandalism to the TLD q

F station. a

i 5. The downstream surface water composite sampler (802)

. was inoperable from 05/17/90 te 06/14/90 due to sampler
h flooding. Daily grab samples were taken while the
composite sampler wag out of service.

f 17




10,

12.

13,

18,

14.

The air particulate and airborne iodine sample results
from location A7 for the collection period ending
06/01/90 are guestionable because the sampler power was
of f when the sample was collected. The sampler hour
meter showed the sampler had operated for 35 hours,

The upstream surfece water compoeite sampler (801) wae
ineperable from 07,/05/90 to O8/16/90 due to @
malfunction of the sampling equipment. Daily grab
samples were taken while the composite sampler was out
of service.

The downstream surface water composite sampler (802)
wae inoperable from 07/05/90 to 12/31/90 because the
sample lines in the river separated from the anchoring
peire and kinking. Daily grab samples were .aken while
the composite sampler was out of service.

There were no air particulate or airborne iodine
samples from Al for the collection periods ending
08/24/90, 08/30/90, and 09/06/90 due to loes of
electrical power to the sampling station.

No green leafy vegetation samples were available from
location Vé during August and V3 during September due
to plante not producing.

The lower limit of detection for airborne jodine
samples from location Al for the collection periods
ending 09,/13/90 and 12/13/%0 was not reached due to low
sample volume.

The upetream surface water composite sampler {E0]1) wae
out of service from 10/2%,/90 to 11/29/90. Daily grab
samples were taken while the compoeite sampler was
inoperable.

The well water sample from location F15 was not
collected in December due to sampler malfunction.

There wag no direct radiation data from location 30 for
the fourth guarter due to vandalism of the TLD station.

The data for the annual TLD's for locations 11 and 30
was loet due to vandalism of the TLD station.

2.4 bSaalytical Procedures

Analytical procedures and counting methods employed by
the contractor Laboratory follow those recommended by

AL B g LRERL s

18

T N L AT IR TR RN TR RN~

S PR U S PUE Oy S —p—_— w—



the U, 8. Public Health Service mublication, Radioassay

for Envivonmental Samples, January 1967; and

Procedures
the U.8. Atomic Energy Commiesion health and Safety
Laboratory, HASL Procedures Manual, (HASL-300), 1972,

A syncpeis of the routinely used analytical procedures for
gample analyses is presented below.

2.4.1
2.4.1.1

2. 4.1.2

2.4.1.3

Airborne

Grose Bets

The glass fiber filter type A/F (99 percent
removal efficiency at 1 micvon particulate),
is placed into a stainless steel planchet and
counted for Croses Beta radicactivity using a
proportional counter,

Gamma Spectrometry

The filters are composited according to
gtation and counted ueing a germanium
detector which {8 coupled to a computer
based, multi~channel analyzer. The resulting
spectrum is then analyzed by the computer and
epecific nuelides, if present, identified and
quantified.

Strontium-89 and Strontium-90

The composited filters, with stable strontium

and barium carriers added, are leached in

nitric acid to bring deposites into solution. -
After filtration, filtrate is reduced in

volume by svaporation. The residue ie

purified by adding iron and rare earth :
carriers and precipitating them aw -
hydroxides. after a second strontium nitrate ;
precipitation from nitric acid, the nitrates

are dissoclved in acid again with added

yttrium carrier and are stored for ingrowth

period, the yttrium is precipitated as

hydroxide and separated from stroentium with

the strontium being in the supernate. Each

fraction is precipitated separately aeg an

exalate (yttrium) and carbonate (stciontinm)

and collected on a No. 42 (2.4 ¢cm) Whatman

filter, The filters are counted using a low

background propertional counter and the

Strontium-90 activity is calculated from the

oxalate data. The Strontium«B% activity is

19
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determined by subtracting the previously
calculated Btrontium«90 activity from the measured
groee Strontium activity calculated from the
carbonate.

2.4.1. 4

2.4.2

2.4.3
2.4.3.1

lodine-131

Each Charceal cartridge ie placed on the
germanium detector and counted. A peak of
0.36 MeV is ured to calculate the
concentration at counting time. The
egquilibrium concentration at the end of
collection ie then calculated. Decay
correction be.ween the end of collection
period and the counting time is then made.

Direct Radiation

Direct radiation measurements are taken by
VEC using Thermeluminesgcent Dogimeters
(TLD'®s). The UEC program employs the
Fanasonic Model UD=B14 TLD and Model UD-710
automatic dosimeter reader. Each domimeter
congiets of three elemente of CaS0,:Tm and
one element of Li. B 07:Cu. The doiimotoru
are sealed in a maiitura resietant plastic
bag and placed inside a polypropylene mesh
cylindrical holder in the environment. After
exposure in the environment the dosimeters
are read and the exposure for the time period
ig determined from the CaS0O,:Tm elements.

at used to

The Li,B,0.,:Cu element is n

dotcrm?ns prosure during routine operatjions,
Vegetation

Jedine-131

A suitable aligquot of wet (as received)
sample is placed into a standard calibrated
container and counted ueing a germanium
detector which is coupled to a computer
based, multi-channel analyzer. A peak of
0.36 MeV is used to calculate the
concentration at counting time. The
equilibrium concentration at the end of
collection is calculated by decay correcting
between the end of the ccllection period and
the counting time.

20
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2.4.3.2 Grosge Alpha and Crors Beta

A suitalle aligquot of ashed sample is
transferred to a twe~inch ringed planchet,

The planchet is counted for Gross Alpha and
Croess Beta activity using a proportional counter,

2.4.3.3 Gamma Spectrometry

A suitable aliguot of wet (as received)
gsample is placed into a standard calibrated
container and specific nucl.des, if present,
identified and gquantified ueing a germanium
detector which is coupled to a computer
based, multi-channel analyzer,

2.4.4 Milk
2.4.4.1 lodine-231

Two liters of milk containing standardized
lodine carrier are sgtirred with anion
exchange resin for one hour, The resin is
washed with NACl and the iodine is eluted
with sodium hypochlorite. ledine in the
iodate form ie reduced to 1, and the
elemental iodi.- extracted gnto . o3 g
back-extracted into water, then preeipitated
as nalladium jodide, The precipitate is
counted for 1+-131 using a proportional
countery .

2.4.4.2 Strontium-82 and Strontium=-90

One liter of milk containing strontium and
barium carriers is passed through a
cation~exchange resin column,

Strontium, barium and calcium are eluted from
the cation-exchange resin with sodium
chloride sc.u-ion. Following dilution of the
eluate, the aikaline earths are precipitated
ae carbonates. The cerbonates are then
converted to nitrates, and strontium and
barium nitrate are precipitated. The nitrate
precipitate is dissolved, and barium is
precipitated as the chroemate, purified as the
chloride, and then counted to determine the
barium 140 (if required). From the
supernate, strontium is precipitated as the
nitrate, dissolved in water and
reprecipitated as strontium nitrate. The
nitrate is converted to the carbonate, which

2]
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2.4.6,2

2.4.6.3

2.4.7

- T |

2.4.7.2

Strontium=-89 and Strontium-%0

A suitable aliquot of ashed samvle
transferred to a 250 ml beak: nd
Strontium-Yttrium carriere auaea, The Sample
is leached in nitric acid and filtered.

After filtration, filtrate is reduced in
volume by evaporation. The residue is
purified by adding iron &nd rare earth
carriers and precipitating them as
hydroxides. After a second strontium nitrate
precipitation from nitric acid, the nitrates
are dissolved in acid again with added
yttrium carrier and are stored for ingrowth
or yttrium+=90. The yttrium is precipitated
ag hydroxide and separated from strontium
with the strontium being in the supernate.
Each fraction is precipyitated separately as
an oxalate (yttrium) and carbonate
(strontium) and collected on No. 42 (2.4 ¢m)
Whatman filter for counting using a low
background proportional counter. The
strontium-920 concentration is determined from
the yttrium oxalate counting results and the
strontium=-89 concentration is calculated as
the difference between the strontium
carbonate activity and the activity due to
gtrontium=20.

Gamma Spectrometry

A suitable aliquot of prepared sample is

placed in standard calibrated container and
gpecific nuclides identified and guantified
using a germanium detector which is coupled
to a compute: based, multi-channe analyzer.

Bottom, Bedload and Washload Sediment

e o v £

A suitable aliquot of ashed sample is
transferred to a two-inch ringed planchet.
The planchet is counted for Gross Alpha and
Gross Beta activity using a proportional
counter,

Strontium=89 and Strontium=-20

A suitable aligquot of ashed sample is
transferred to a 250 ml beaker and
Strontium-Yttrium carriers acded. The sample
+8 leached in nitric acid and filtered,.
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After filtration, filtrate is reduced in
volume by evaporation. The reesidue is
purified by adding iron and rare earth
carriers and precipitating them as
hydroxides. After a second strontium nitrate
precipitation from nitric acid, the nitrates
are dissolved in acid again with added
yttrium carrier and are stored for ingrowth
of yttrium-90, The yttrium ies precipitated
as hydroxide and separated from strontium
with the strontium being in the supernate,
Each fraction is precipitated separately as
an oxalate (yttrium) and carbonate
(strontium) and collected on No. 42 (2.4 cm)
Whatman filter for counting using a low
background proportional counter. The
gtrontium=90 concentration is determined from
the yttrium oxalate counting results and the
ativatium=89 concentration is calculated as
the difference between the strontium
carbonate activity and the activity due to
strontium=%90.

&:4,7.3 Camma Spectrometry

A suitable aliquot of prepared sample is

placed in standard calibrated container and
gpecific nuclides identified and guantified
using a germanium detector which is coupled
te a computer based, multi-channel analyzer.

Program Modificatione
There were no changeg to the program during 1990,

lsotopic Detection Limits and Activity Determinations

A discussion of the calculatione used in determining
detection limits and activity by the Contractor
Laboratory is found in Appendix C.

Table 111 gives the required detection limits for
radiological environmental sample analysis. For each
sample type, the table lists the detection level for
each isotope.
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Gross beta

N-z

Hn-54

Fe~59

Co-58,-60

Zr ~-Nb-95

3-13%

Cs~138

NOTE :

tpC/1y

500

15

0

15

18

TABLE 11X

DETECTION CAPARILITIES FOR RADIOLOGCICAL FNVIRIBSTENTAL SAMPLE AMALYSIS

lﬂ!!!?[ FIse NILE oo PROPDUCTS SEDPENT
__tpCrm)  ApCiskg wet) tpc/1) (PCi/kg wet) 1pCiskg ary)

0.c1

130

260

130
0.07 1 60
0.05% 136 15 60 150
0.06 15c 18 ac 180

o

- Total activity, pareast plus daughter activity

This list does not mean only these nuclides will be detected and reported.
nuclides, will almo be identified and reported.

Other peaks which are measurable and identifiable together with above
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Strontium 89 was below the detection limit in all
gamples. Strontium=9%0 activity was detected in six
indicator samples with average sample concentration of
23.9 pCi/ka.

The activities detected in bedload sediment samples
during 1990 were similar to those measured in previous
2years and there was no indication of an effect from
plant operations.

Bottom Sediment

Groes alpha analyses of bottom sediment showed posiiive
values for all samples. The alpha activity ranged from
4793.0 to 17062.0 pCi/kg. The average gross alpha
activity fer indicator locations was 11467.9 pCi/kg and
for the control location was 6303.5 pCi/kg. GCross beta
activity was detected in all samples with the resulte
ranging from 12111.0 to 24457.0 pCi/kg. The mean beta
activity for indicator and control locatione was
20330.4 pCi/kg and 17632.2 pCi/kg, respectively. The
lecation with the highest mean alpha (13891.0 pCi/kg)
and beta (21129.8 pCi/kg) was indicator location D,
59.5 miles downstream of discharge,

Cesium=137 activity was detected in eight of the twelve
gsamples with a mean concentiation for indicator
locations of 129.0 pCi/kg and for the control location
of 75.5 pCi/kg. Tune range of results was 44.0 to 201.0
pCi/kg. The location with the highest mean (136.0
pCi/kg) wae indicator leocation D.

Strontium-8¢ was below the limits of detection in all
samples. Scrontium=-90 activity was indicated in seven
of the twelve samples with the results ranging from 7.7
pCi/kg to 21.0 pCi/kg. The average activity for
indicator locations was 16.2 pCi/kg and for the control
location was 7.7 pCi/kg.

The levels of activity are within the range of
activities observed during preoperational monitoring.
No plant effect was indicated,

Shoreline Sediment

Shoreline Sediment sample collections were made in May
and November, 1990 and analyzed for gamma emitting
isotopes. One shoreline sediment sample collected in
May from location A showed a positive activity of
Cesium=137 (135.0 pCi/kg). There were no gamma
emitting nuclides detected in shoreline sediment
samples collected in November. Similar levels of
activity were obuserved in 1984, 1985, 1987, 1988 and
1989,
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Airborne lodine

Airborne lodine-131.results were below the detection
limit of 0.07 pCi/m~ in all samples. Thus, there was
no indication of a plant effect.

Ingestion Pathway

Potential ingestion pathways of exposure for Callaway
Plant were evaluated by analyzing samples of milk,
fish, vegetation, and soil.

Milk

A total of thirty-one analyses for lodine~131 in milk
vere performed during 1990. All samples were below the
LLD which ranged from 0.3 to 0.5 pCi/l.

Naturally occurring Potasgium-40 was the only gamma
emitting isotope found in milk samples. Concentrations
ranged from 770.0 to 1910.0 pCi/l. The average
concentration at indicator location (Goats milk) was
1665.4 pCi/1l and at control location (cows milk) was
1063.9 pCi/l.

Strontium-89 results weve below the LLD for all
samples. The LLDs ranged from 0.5 to 1.4 pCi/l.
Strontium=-20 was detected in all milk samples averaging
5,7 pCi/l at indicator location (Goats milk) and

2.8 pCi/l at control location (Cows milk). The range
of detectable respults was 1.5 to 7.8 pCi/l.

Calcium was analyzed in all milk samples with levels

ranging from 0.64 to 1.18 gm/l. The average calcium

concentration at indicator location was 0.84 gm/l and
at control location was 0.84 gm/l.

In summary, the milk data for 1990 show no radiological
effects of the plant operation, but the presence of
Strontium=90 in milk samples does exhibit a long range
residual effect of previous atmospheric nuclear tests.

The types of fish especies collected during 1990 were:
River Carpsucker, Gizzard Shad, Channel Catfish,
Shortnose Gar, Bigmouth Buffalo, Blue catfish,
Paddlefish, Longnosge Gar, Smallmouth Buffalo,
Freshwater Drum, Flathead Catfish, Carp, Shorthead
Redhorse, Blue Sucker, Coldeye and White Rass.
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APPENDIX A
UNION ELECTRIC COMPANY
CALLAWAY PLANT
1950 LAND USE CENSUS

Prepared by rins B ailosrga 3 =0/-9]
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TABLE 1

NEAREST MILKING ANIMALS WITHIN FIVE MILES OF THE CALLAWAY PLANT

1990
Meterological Radial Number Number
Sector Mileage of Cows of Goats
ENE 3.80 None 20 *
ESE 2.28 75 * None
S 2,90 S we None
SEW 3,30 ig ¢ None
WSW 1.35 3 ® None
Nw 3'10 4 kR 7 o
* Milk producing animals whose milk is not used
for human consumption and/or for milk producing
animals that are not yielding milk.
bl Milk from one cow is being used for human
consumption.
wRR Milk from two milk producing animals is being

used for human consumption.



TABLE 2

NEAREST RESIDENCE WITHIN FIVE MILES OF THE CALLAWAY PLANT

1990

Meteorological Radial

Sector Mileage
N 1.76
NNE 2,00
NE 2,00
ENE 3.80
E 3.37
ESE 2.28
SE 2.38
SSE 2.58
S 2.64
SSW 2.60
SW 2.57
WSW 1.35
W 1.60
WNW 2.60
NNW 3.10
NNW 1,78









TABLE Bl

EPA INTERCOMPARISON STUD' RESULTS
1990
SAMPLE STUDY CTIMCRESULYS — EPATRESULTS”
4 __DATE __ANALYSIS ¢ 20° 15, Nel
WATER JAN 1990 SR-89 22.7 ¢ 8.0 25.0 £ 5.0 16,3 -
SR-80 17.3 ¢ 1.2 20,0 ¢ 1.5 17.4 -
WATER JAN 1980 GR., ALPHA 10.3 ¢ 3.0 12,0 £ 5.0 3.3
GR. BETA 12:3 t 1-2 1200 t 5-0 3-3 =
WATER JAN 1980 CO-60 14,7 £ 2.3 15,0 ¢ 5.0 6.3 -
IN-65 136.0 ¢ 6.9 139.0 ¢ 14.0 114,8 -
RU-106 133.3 £ 13.4 139.0 ¢ 14,0 114.8 -
Cs'134 17-3 t l-z 18.0 t 5-0 9.3 "
C$-137 19.3 ¢ 1.2 18,0 ¢ 5.0 9.3 -
BA'133 7800 t 0-0 74-0 ’ 7-0 61-9 .
WATER FEB 1980 H-3 4827.0 ¢ 83.0 4976.0 ¢t 498.0 4113.0
WATER MAR 1990 RA-226 5.0 ¢ 0.2 4.9 £ 0.7 4.1 -
RA-228 13,5 £ 0.7 12,7 £ 1.9 9.4 -
WATER MAR 1890 U 4.0 ¢ 0.0 4.0 £ 6.0 0.0 -
AIR FILTER MAR 1890 GR. ALPHA 7.3 ¢ 1.2 5.0 ¢ 5.0 0.0 -
GR, BETA 3.0 ¢ 0.0 31,0 ¢ 6.0 22,3 -
SR-90 10,0 ¢ 0.0 10.0 ¢ 1.5 7.4 -
C§-137 9.3 ¢ 1.2 10.0 ¢ 5.0 1.3 -
WATER APR 1990 GR. ALPHA E€1.0 t 3.5 90,0 ¢ 23.0 50.1 -
”‘226 4.9 t 004 5.0 - 4 008 3.6 »
RA-228 10.6 ¢ 0.3 10.2 £ 1.5 7.6 -
U 18.7 ¢ 3.0 20.0 ¢ 6.0 9.6 -
SR'BQ 9!3 t 112 10-0 t 5-0 1-3 -
SR-90 10.3 ¢ 3.1 10,0 ¢ 1.5 8.3 +
€S5-134 16,0 ¢ 0.0 15,0 ¢ 5.0 6.3 -
CS-137 19.0 ¢ 2.0 15,0 ¢ 5.0 6.3 -
MILK APR 1980 SR-89 21.7 ¢ 3.1 23.0 ¢ 5.0 14.3 -
SR-9C 21,0 ¢ 7.0 23.0 ¢ 5.0 14.3
[-131] 98.7 ¢ 1.2 99.0 ¢ 10.0 8l.7 -
€§-137 26.0 £ 6.0 24,0 £ 6.0 15.3
K 1300.0 £ 69.2 1550.0 £ 78.0 1414.7 -

B-1

33,7
22.6

- 20,7

20.7

23.7
163.2
163.2

- 32.7

1685. 3

_CONTROL LIMITS UNITS

pCi/1
pCi/1

pCi/)
pCi/)

pCi/1
pCi/
pCiN
pCi/)
pCi/)
pCi/1)

pCi/)

pCi/]
pCi/l

pCi /N

pCi/Filter
pCi/Filter
pCi/Filter
pCi/Filter

pCi/
pCi/l
pCi/l
pCi/l

pCi/l
pCi/)
pCi/]
pCi/l
pCi/]

pCi /1
pCi/l
pCi/l
pCi/)
mg/1"






TABLE Bl (Cont.)
EPA INTERCOMPARISON STUDY RESULTS

1980
SAMPLE STUDY TTML RESULTS EPA RESULTS”
TYPE _DATE _ANALYSIS & 20° 15, Nel CONTROL_LIMITS UNITS
WATER 0CT 1690 CO-60 20.3 ¢ 3.1 20.0 ¢ 5.0 11.3 - 28,7 pCiN
IN-65 116.3 ¢ 12,2 115.0 ¢ 12.0 94.2 - 135.8 pCi/N
RU-10€ 152.0 ¢ 8.0 161.0 ¢ 15.C 126.0 « 177.0 pCiN
C5-134 11.0 £ 0.0 12,0 ¢ 5.0 3.3 - 20.7 pCi/]
CS-137 14.0 ¢ 2.0 12.0 ¢t 5.0 3.3 - 20.7 pCi/
BA-133 116.7 ¢ 9.9 110,0 ¢ 11.0 $0.9 - 129.1 pCi/NN
WATER OCT 1990 H-3 7167.0 ¢ 330.0 7203.0 ¢ 720.0 6954,0 - 8452.0 pCi/]
WATER OCT 1990 GR, ALPHA 68,7 t 7.2 62.0 ¢ 16,0 34,2 - 89.8 pCi/]
RA-228 4.2 ¢ 0.6 5.0t 1.3 e.7 - 1,8 pCi/l
WATER OCT 1990 GR., BETA 56.0 ¢+ 8.7 3.0 ¢t 5.0 44.3 - 61.7 pCi/}
SR-8% 15,7 ¢ 2.9 20.0 ¢t 5.0 11,3 - 28,7 pCi/}
SR-80 12,0 £ 2.0 15.0 ¢ 6.0 6.3 - 23.7 pCi/}
€5-134 9.0 £ 1.7 7.0¢ 5.0 0.0 - 16,7 pCi/
€S-137 17 % 1.2 5.0 £ 5.0 0.0 - 13,7 pCi/l
WATER NOV 1990 RA-226 6.8 ¢ 1.0 7.4 ¢ 1.1 5.6 - 9.3 pCi/)
RA-228 5.3 ¢ 1.7 7.7¢ 1.9 4.4 - 11.0 pCiN
WATER NOV 1990 U 5.0 £ 0.4 35,5 ¢t 3.6 29.3 - 41.7 pCiN

a Unless otherwise indicated, the TIML results are given as the mean t 2
standard deviations for three determinations.

b EPA results are presented as the known value and expected laboratory
precision (1s, 1 determination) and controi limits as defined by EPA.
¢ See Acdendum to appendix B for explanation of the reason why the sample

results were outside the control limits specified by EPA.




ADDENDUM TO APPENDIX B

1990
“SAMPLE STUDY o N LT
TYPE DATE ANALYSIS EXPLANATION

WATER JAN 1880 Sr-80 Sample was reanalyzed in tri-
plicate; results of reanalyses
18.8¢1.5 pCi/1. No further
action is planned.

MILK APR 1880 K Sample was reanalyzed in trip-
licate, Results of reanalyses
1421.7¢95.3 mg/1. The cause
of low results is unknown.

WATER MAY 1880 GR. ALPHA Sample was reanalyzed in trip-

B-4

licate. Results of reanalyses
13.4:1.0 pCi/1. no further
action is planned,






1sotepic Detection Limite and Activity Determinations

Making a reasonable estimate of the limite of detection for

a counting procedure ¢r a radiochemical method is usually
complicated by the presence of significant background.

1t nust be considered that the bachground or Llank is not a
fixed value but that a series of r1eplicates would be
normally distributed. The desired net activity is thus the
difference between the gross sample activity and background
activity distributions,

The interpretation of this difference becomes a problem if
the two distributions intersect ag indicated in the diagram,

BACKGROUND Vi \ / CHivEs

1€ a sufficient number ©f replicate analyses are run, it is
to be expected that the results would fall in a normal
Gaussian distribution. In routine analysis such replication
is not carried out. Standard statistics allow an estimate
of the probability of any particular deviation from the mean
value. It is common practice to report the mesn : one or
two standard deviaticns as the final result,

Anslytical detection limits are governed by a number of
factore including:

1. Sample Size
2. Geounting Efficiancy

The fundamental guality in the measurement of a
radioactive substance is the number of disintegrations
per unit time. As with most physical measurements”in
analytical chemistry, it is seldom possible to make an
abgolute measurement of the disintegration rate. but
rather, it is neccssary to compare the sample with one

or more standards. Tre standards determine the counter

efficiency whivh may then be uned to convert sample
counts per minute (¢pm) to disintegrations per minute

(dpm) .







N T ARSI

For a particular measurement esystem (which may
include radiochemical separation):

LLD=___ 4.66*"0
E ¢« V ¢ 2.22* Y % exp (=)b%)

WHERE ;

LD = "A prior" lewer limit of detection as defined
above (as pCi per unit manse or volume).

b = Standard deviation of the background counting
rate or of the counting 1ate of a blank
pample as appropriate (as counte per minute).

E = Counting efficiency (as counts per
disintegration).

v w Sample size (in unite ¢f mase or volume) .

2.22 = Number of disintegrations per minute per
picocurie.

b = Fractional)l radicchemical yield (when
applicable).

i = Radicactive decay constant for the particular
radioisotope.

At = Elapsed time between sample collection (or

end of the sample collection perind and time
of counting.

The value of ®b used in the calculation of the LLD for a
particular measurement system is& based on the actual
observed variance of the background counting rate, or,
of the counting rate of the blank sample, (as
uﬁpropriatc), rather than on an unverified
theoretically predicated variance.

In caleulating the LLD for a vadionuclide determined by
gamma-ray spectrometry, the background included the
typical contributions of other nuclides normally
present in the samples.

C-3







% are defined as follows:

n
%= 3oy

Values below the highest lower limi' of detection are
not included in the average.

1f all of the values in the avereging group are less
than the highest LLD, the highest ['D is reported.

1f all but one of the values are Je~s than the highest
LLD, the gingle value » and associa'ed two sigma error
is reported.

In rounding off, the following rulen are followed:

1. 1f the figure following thwee to be retained
is less than 5, the figurn is dropped, and
the retuined figures are ept unchanged. As
an example, 11.443 1r rounded off to 11.44.

2. 1t the figure following those to be retained
is greather than S, the figure is dropped,
and the last vetained figure is raised by 1.
As an example, 11.446 is rounded off to
11.45,

- 1f the figure feollowing those to be retained
in &5, and {f there are not figures other than
geros beyond the five, th~ figure § is
dropped, and the last-place figure retained
is increased by one if it is an off number or
it is kept unchanged if an even number. As
an example, 11 435 is rounded off to 11.44,
while 11.425 i& rounded »7f to 11.42.




APPENDIX D

i‘ RADTOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
'. ANNUAL SUMMARY
! 1990
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APPENDIX O (Cont.) l
:
RADICLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY l
!
Name of Facility: Callaway Pi-nt Docket No.:  50-483 I
Location of Factlity: Callaway County, Missouri Reporting Period: 1990 !
{county, state) |
TYPE AND LOWER ALL INDICATOR LOCATION WITH HIGHEST CONTROL LOCATION NUMBER OF "
MEDIUM OR PATHWAY JOTAL NUMBER LT OF LOCATIONS ANNUAL MEAN MEAN (12 NONROUTINE
SAMPLED OF ARALYSES DETECTION® MEAN (12 NAME MEAN (1P PANGE REPORTED !
{UNIT OF MEASUREMENT) PERFOAMED {LLD) HSANGE DISTANCE & RANGE MEASUREMENTS !
DIRECTION !
S-89 (189 1.1 — (oo NA na - (o50) |
I
Sr-90 {(180) 09 1.8 (IN20) 4 9 mi SSE; 5.0 (2/60) 50 (267
{1.1-286) 0.6 mi up- (31-69 31-69
stream of
discharge !
I
Vegetation Gross Alpha (44) 24.0 1428 (2025) 15.0 mi SW. 184.6 (13719} 1846 (119) -
(pCitkg - wel) (66.0 - 274.0) Bearley larm (37.0-8720) (37.0-8720) ‘
Gross Beta (44) == 4702.4 {25/2%) 1.8 miN; 4892.1 (15/15) 4809.0 (19/19)
(2576.0 - 8023.0)  Meehantarm (25760 -5023.0) (21220-78830)
1-131  (49) 38 - (99 NA NA --  {0r22) :
Gamma {44} :
K-40 = 2217 B{25(25) 1.8 mi NNW; 4539.0 (10/10) 43495 (19/19) f
{2070.0 - 6240.0; Becker farm (32800 - 5420.0) (17800 - 7845.0)
So# Gross Aipha (171) - 13395.0 (v¥i0) 1.89 mi NE; 19344 0 (11} 112960 (1Y) ,
(Ciwg) (S20R.0 - 19344 0)  Prairie ecology - -— |
plot PRS :
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TABLE E2 (Cont.)
AIRBORNE PARTICULATE - o%u’z;mv COMPOSITES (pCi/m®)

JULY « SEPTEMBER 18ud

CA-APT+A] CA-APT A CA-APT-AE Ch-APY-AG CA-APT -3

' yplume (Cubic Fewt): 3787 5667 5550 5565 8567
1 nm“
|
| 589 «0.0004 <0.0003 0. 0003 «0.0004 «0.0003
i §re80 <0. 0008 «0.0002 «0. 0002 €0.000¢ 0. 0002
I
| be-? 0.0560 ¢ 0.0090 00380 & 0.0070 0.0510 & ©.0080 0.0620 ¢ ©.0060 0.0400 # 00110
| Co-58 <0.0012 <0, 0011 «0. 0008 <0 0007 «0.0012
| Co-60 0. 0012 «0. 0008 0. 0008 <0 0006 0. 0008
k¢ 1r+95 «0.0019 «0.002¢ «0.0012 <0 0014 «p o023
! Co<134 <0.0010 «0. 0007 «0.0005 <0.0004 <0.0007
| Ly 137 0. 0010 <0, 0010 <0, 0007 <0, 0008 «0.0007
[ Ba<La+ 140 <0.002¢ «0.0018 <0, 0020 <. 0021 «0.0018
| Ce-14d <0, 0047 «0. 0050 0. 0029 <0.0018 00038
|
I
| OCTORER - DECEMBER 1980 3
: CAAPT=A CA-APT-A? CA-APT-AB CA-APT-A CA-APT <83
; Volume {Cubic Feet): 5162 6000 6002 6007 008
i’b -M._.. |
i i
i Sr-88 «0.0003 «0. 0002 <0.0002 <0.0002 €0.0002 X
g §r-80 €0.0003 <0 0002 «0.0002 <. 0002 «0. 0002 '
i ;
E be-7 ©.0380 1 0.0100 0.0340 3 0.0070 0.0380 3 0.0050 0.0460 ¢ 0.0009 0.0450 ¢ 0 0012
i Co+58 «0.0011 «0.0010 «0. 0006 «0.0010 «0.0010
; Co-60 «0.0011 <0, 0009 «0.0008 «0. 0008 <0, 0008
| HEH <0.0016 <0.0016 <0.0010 «0.0019 <0.0013 :
SO <0, 0006 <0.0008 <0. 0004 <0. 0007 «0.0007 :
Fics - S (8 <0, 0007 «0.0010 <0. 0005 «0. 0008 <0. 0008
. BasLe-140 <0.0016 «0.0016 <0.0011 «0.0020 <0.0014

Ce-l44 <0.0040 <0, 0028 <0.0023 <0.0042 «0.004]

Notes:
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TABLE E3
MILK (pCi/kg dry)
1990

P T N SNRSNSNISSWRNa—

TRMIRNMT 7 TATHIR-WBE
Anglysis _ (01/09/80) _ (01/09/90)
1-131 <0.4 ND
Sr-89 <0.7 ND
Sr-90 1.6 0.5 ND
K-40 1040.0 ¢ 80.0 ND
In-65 <B8.2 ND
(s-134 <3.2 ND
Cs-137 <3.8 ND
Ba-La-140 <14.9 ND
Ca (g/1) 0.77 ND
TCAMIK-NTT T T CASMLR-MEE
Analysis . (02/13/80) _ . (02/13/90)
14131 <0.4 ND
Sr-89 <0.8 ND
Sr-90 1.810.6 ND
K-40 1140.0 ¢ 130.0 ND
2!\'65 (1‘03 ND
(s-134 <b.2 ND
Cs-137 6.5 ND
BO’LPNO <5|8 NO
Ca (g/1) 0.84 ND

Notes:

ND = No Data. See section 8.0 for explanation,

E-7




TABLE €3 (Cont.)
MILK (pCi/kg dr
Pl"oﬁ y)

Analysis . (03/13/80) (03/)3/80

1131 0.3 NG
Sr-88 <0.7 ND
sf"o 202 ‘ Ot‘ ND
K-40 890.0 ¢ 120.0 ND
Iin-68 <8.3 ND
Cs-134 <4.4 ND
Cs+137 5.6 ND
Ba-La-140 <d.2 ND
Ca (9/1) 0.77 ND

- e——

Analysis (04/10/89) (04/09/90)

"131 <°t’ (0.3

Sf-S’ (loo ¢°‘7

Sr-80 1.7 ¢ 07 3.6:0.8

K"o xo‘o-o * 1:0-0 1‘7010 ! 11000
n-65% <13.0 <9.7

Cs-134 <4.0 <3.3

Cs-137 <5.0 <4.5
Ba-La-140 2.2 <3.2

“a (g/1) 0.78 0.83

Notes:
ND = No Data. See section 8.0 for explanation,
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TABLE E3 (Cont.)
MILK (pCi/kg dry)
1990

— R R e R N R R R R R L R R R R R RO AR R TR I B,

CA-MIK-M] “TA-MIK-MEE

Analysis  (06/22/90) _ _ (05/22/90)
1-131 <0.4 <0.5

Sr-89 <1.0 <0.9

Sr-90 2.0¢ 0.8 53¢ 1.0
K-40 1110.0 ¢ 90.0 1500.0 ¢ 110.0
in-68 <7.6 <}2.3
Cs-134 <3.4 4.3
Cs-137 <4.2 <5.2
Ba-La-140 <2.% <3.1

Ca (9/1) 0.82 1.00

Notes:

1-131

Sr-89
Sr-90

K-40
in-65
(s-134
Cs-137
Ba-La-140

Ca (9/1)

Analysis  (06/12/90) _ (06/12/%0

<0.5

<0.6
1.8 ¢0.5

1040.0 ¢ 80.0
<10.0
<3.2
<4.9
2.7

0.64

£-10

<0.4 |

<0.9
6.4 ¢ .2

1530.0 ¢ 130.0
<10.1
<5.2 j
<5.3 |
<5.8

0.75 ‘







TABLE E3 (Cont.)
MILK (pCi/kg dry)
1990

CA-MLK-M] CA-MLK-M5B
Analysis (07/24/90) . (07/24/90)
1-131 <0.3 <0.3
Sr-89 <0.6 <0.8
Sr-90 §.1¢0.6 6.6 ¢+ 1.2
K-40 950.0 ¢ 110.0 1690.0 ¢ 130.0
In-65 <13.8 <14.7
Cs-134 <5.3 <5.3
Cs-137 <5.6 <5.0
Ba-lLa-140 6.2 <4.8
Ca (g/1) 0.84 0.83
CA-MLK-M1 CA-MLK-M58
Analysis_ (08/14/80) (08/12/90)
1-131 <0.3 <0.4
Sr-89 <0.5 <0.8
Sr-90 4.7 ¢+ 0.6 5.9 ¢+ 0.9
K-40 770.0 ¢ 120.0 1670.0 ¢ 160.0
In-65 <8.4 <23.4
Cs-134 <4.3 <8.9
Cs-137 <5.6 <10.1
Ba-La-140 <3.4 <7.0
Ca (g/1) 1.18 0.91

Notes:

£-12
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TAELE E4
VEGETATION (pCi/kg wet)
1690

CA-FPL~V3 CA-FPL-V3 CA-FPL-VE
MUSTARD TURNIP
LETTUCE GREENS GREENS
Analysis (05/31/90) _ _ _(05/31/90) (05/31/90)
Gross Alpha 872.0 ¢ 352.0 266.0 ¢ 144.0 198.0 ¢ 86.0
Gross Beta 6518.0 ¢+ 514.0 5013.0 ¢ 294.0 4229.0 ¢ 198.0
1-131 <5.6 <3.8 <5.5
K-40 4656.0 + 106.0 4439.0 ¢+ 94.0 3700.0 ¢ 143.0
Mn-54 <5.4 <3.0 <5.6
Co-58 <5.5 <3.1 <5.4
Co-60 <5.3 <3.2 <5.1
Cs-134 <4.2 <2.4 <4.8
Cs-137 <6.6 <3.4 <5.,2
CA-FPL-V3 CA-FPL-V6 CA-FPL-V7
MUSTARD TURNIP
SPINACH GREENS GREENS
Analysis (05/31/90) (05/31/90) (05/31/90)
Gross Alpha 107.0 £ 77.0 153.0 ¢+ 84.0 124.0 ¢ 70.0
Gross Beta 5654.0 ¢ 265.0 4129.0 ¢ 207.0 3022.0 ¢ 154.0
[-131 <4.5 <7.3 <5.4
K-40 6689.0 £ 172.0 3480.0 ¢ 151.0 2885.0 = 102.0
Mn-54 €5.3 <6.9 <3.8
Co-58 <4.8 <7.0 <3.9
Co-60 <4.8 <6.3 <3.7
Cs-134 <3.8 <6.2 <3.3
Cs-137 <4.9 <6.8 <4.4
Notes:

-16
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TABLE E4 (Cont.)
VEGETATION (pCi/kg wet)
1990

CA-FPL-VT CASFPL-V3 CA-FPL-V3
MUSTARD
GREENS CABBAGE LETTUCE
S—, 157 3 F (05/31/80) { o
Gross Alpha  128.0 ¢ 71,0 <61.0

Gross Beta 3983.0 ¢ 176.0 4128.0 ¢ 168.0
1-131 <4.9 <15.7 <25.7
K-40 4020.0 ¢ 142.0 1780.0 ¢ 217.0 5240.0 t 465.0
Mn-54 <4.1 <ll.4 <17.7
Co-58 <4.3 <12.4 <16.9
Co-60 <4.6 <11.1 <19.8
Cs-134 <4.0 <11.5 <14.9
Cs-137 <4.3 <11.5 <15.9
CA-FPL-V3 CA-FPL-V3 CA-FPL-V3 -
TURNIP MUSTARD
SPINACH GREENS GREENS
e ANALYSYS (06/28/90) (06/28/90) (06/28/90)

Gross Alpha 120.0 ¢ 69.0 140.0 ¢ 92.0 <69.0
Gross Beta 7888.0 ¢ 215.0 6240.0 ¢ 279.0 5015.0 ¢ 208.0
[-13] <20.1 <28.5 <15.9

, K-40 7845.0 t 316.0 4950.0 ¢ 394.0 4200.0 ¢ 330.0
Mn-54 13,1 <22.6 <13.7
Co-58 <l4.1 <20.9 <13.8
Co-60 <14.0 <24.6 <13.7
Cs-134 <12.7 <20.3 <l2.4
Cs-137 <12.8 <21.9 <13.2
Notes:

E-17
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TABLE E4 (Cont.)
VEGETATION (pCi/kg wet)
1990

CA-FPL-V3 CA-FPL-V3 CA-FPL-V3
MUSTARD TURNIP
CABBAGE GREENS GREENS
Analysis (07/30/80) (07/30/80) (07/30/90)
Gross Alpha <24.0 83.0 ¢ 60.0 95.0 ¢ 66.0

Gross Beta 2827.0 ¢ 108.0 4402.0 ¢ 187.0 4887.0 ¢ 210.0

1-131 <34.1 <45.2 <38.1

K-40 2320.0 ¢ 333.0 4349.0 ¢ 319.0 4290.0 ¢ 443.0

Mn- 54 <13.6 <)4.1 <17.4

Co-58 <17.2 <13.7 <16.7

Co-60 <17.5% <13.7 <18.6

Cs-134 <14.9 <10.0 <15.1

Cs-137 <16.6 <14.6 <18.5
CA-FPL-VE CA-FPL-V7 CA-FPL-V7
MUSTARD MUSTARD
GREENS LETTUCE GREENS

Analysis (07/30/90) (07/30/90) (07/30/90)

Gross Alpha 68.0 ¢ 32.0 104.0 ¢ 41,0 217.0 ¢ 82.0

Gross Beta 4419.0 ¢+ 114.0 2912.0 ¢+ 97.0 5698.0 ¢ 189.0

[-131 <33.3 <33.7 <35.0

K-40 4445.0 ¢ 247.0 2773.0 ¢ 253.0 2773.0 ¢ 253.0

Mn-54 <l4.9 <10.1 <19.3

Co-58 <15.8 <9.6 <20.4

Co-60 <14.9 <9.1 <16.5

Cs-134 <l4.5 <8.6 <12.4

Cs-137 <13.8 <l1.5 <1..9

Notes:

£-19






TABLE £4 (Cont.)
VEGETATION (pCi/kg wet)
1890

CA-FPL-VE CA-FPL-V7 CA-FPL-V3
MUSTARD MUSTARD MUSTARD
GREENS GREENS GREENS
Analysis (09/25/90) (09/25/90) (10/29/90)
Gross Alpha <71.0 <104.0 <64.0
Gross Beta 4849.0 ¢ 201.0 6041.0 ¢ 273.0 4852.0 t 207.0
1-131 <9.9 <19.7 <14.3
K-40 4850.0 + 296.0 4954.0 ¢ 490.0 4530.0 ¢ 464.0
Mn-54 <10.3 <20.6 <19.1
Co-58 <8.9 <22.5 <13.8
Co-60 <10.6 <21.4 <11.9
(s-134 <7.0 <14.6 1.7
Cs-137 <10.7 <18.6 <14.0
CA-FPL-V3 CA-FPL-VE CA-FPL-Vé
TURNIP TURNIP MUSTARD
GREENS GREENS GREENS
Analysis (10/29/90) (10/29/90) (10/29/90)
Gross Alpha <97.0 130.0 £ 77.0 96.0 ¢ 56.0
Gross Beta 5061.0 ¢ 236.0 4817.0 & 202.0 §575.0 ¢+ 169.0
1-131 <16.0 <21.4 <22.6
K-40 4265.0 + 436.0 4420.0 t 503.0 4822.0 + 389.0
Mn-54 <16.0 <20.7 <16.3
Co-58 <16.4 <23.0 <15.7
Co-60 <22.9 <27.6 <18.3
Cs-134 <12.9 <22.4 <15.0
Cs-137 <17.3 <23.6 <17.3
Notes:
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TABLE ES
SOIL (pCi/kg dry)
1990

Analysis

CA-SOL-F1
(11/27/90)

CA-SOL-F2
(11/27/90)

CA-SOL-F6
(11/27/90)

Gross Alpha

13729.0 + 3751.0

11655.0 ¢ 3600.0

12814.0 ¢ 3714.0

Gross Beta 22527.0 ¢ 2334.0 24654.0 t 2515.0 24017.0 + 2435.0

K-40 11290.0 ¢ 963.0 11310.0 ¢ 896.0 9663.0 ¢+ 1060.0

Mn-54 <«57.4 <47.3 <48.5

Co-58 <62.0 <41.9 <51.3

Co-60 <57.0 <48.6 <54.0

Cs-134 <48.1 <29.5 <52.2

Cs-137 1773.0 ¢+ 129.0 1807.0 ¢ 104.0 2219.0 ¢ 133.0
CA-SOL-F8 CA-SOL-F9 CA-SOL-PRIO

Analysis (11/27/90) (11/27/90) (11727/90)

Gross Alpha  15435.0 ¢ 3950.0 15472.0 % 4718.0 12932.,0 = 4104.0

Gross Beta 20567.0 + 2054.0 23024.0 ¢ 2458.0 20265.0 t 2493.0

K-40 10810.0 ¢+ 1245.0 10990.0 & 9(8.0 9275.0 ¢+ 917.0

Mn-54 <58.9 <47.9 <49.8

Co-58 <57.3 <45.4 <44.5

Co-60 <78.0 <55.0 <55.0

Cs-134 <89.7 <4]1.2 <46.8

Cs-137 2172.0 ¢ 149.0 1507.0 ¢ 106.0 1203.0 t 97.0

Notes:

£-24



TABLE ES (Cont.)
SOIL (pCi/kg dry)
1980

CA-SOL-PR3 CA-SOL-PR4 CA-SOL-PRS
Analysis (11/27/90) (11/27/90) (11/27/90)
Gross Alpha 9208.0 ¢ 3420.0 13317.0 t 2692.0 19344.0 t 4564.0
Gross Beta 20306.0 + 2544.0 23828.0 ¢ 1746.0 2463).0 t 2638.0
K-40 10100.0 ¢ 831.0 9448.0 ¢ 662.0 11490.0 £ 1086.0
Mn-54 <49.0 <45.4 <55.9
Co-58 <48.2 <47.2 <58.6
Co-60 <66.9 <59.4 <65.2
Cs-134 <68.4 <47.4 <57.8
Cs-137 586.0 t 57.0 1033.0 ¢ 68.0 1111.0 ¢ 103.0
CA-SOL-PR7 CA-SOL-V3
Analysis (11/27/90) (11/27/90)

Gross Alpha 10044.0 + 3498.0 11296.0 ¢ 3558.0
Gross Beta 21457.0 ¢ 2448.0 25260.0 t 2534.0

K-40 9866.0 ¢+ 878.0 14420.0 + 938.,0
Mn-54 <50.0 <44 .6
Co-58 <4] .4 <42.9
Co-60 <50.7 <55.6
Cs-134 <38.6 <42 .4
Cs-137 619.0 £ 71.0 510.0 ¢ 62.0
Notes:
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TABLE E6

SURFACE WATER (pCi/)
Y (pCi/1)

CA-SWA-JU CA-SWA-50Z CA-SWA-503
Analysis (01/09/90 (01/09/90) (01/10/90)
Gross A1gha 3.1¢1.5 3.4¢t1.6 2.8+ 1.5
Gross Beta §6¢ 1.0 192 14 57 % 1.0
H-3 <183.0 <183.0 182.0 ¢ 98.0
Sr-89 <0.7 <0,7 <0.9
Sr-90 <0.6 <0.6 <0.7
Mn-54 <4.0 <5.6 5.1
Fe-59 <10,6 <13.2 <14.8
Co-58 <4.5 <6.2 <5.0
Co-60 <3.3 <5.2 <6.6
Zr-Nb-95 <9.8 <8.4 <9.0
Cs-134 2.6 <5.0 <4.0
Cs-137 <4.4 5.8 <4.3
Ba-lLa-140 <6.5 <7.3 <9.1

CA-SWA-S01 CA-SWA-30Z CA-SWA-503
Analysis (02/13/90) (02/13/90) (02/23/90)
Gross A]gha 2.5 2.6 £ 2.2 <0.7
Gross Beta 5.5 % 1.7 6.6 + 1.8 4.2 + 0.6
H-3 <176.0 333.0 £ 104.0 202.0 ¢ 99.0
Sr-89 <0.5 <0.5 <0.9
Sr-90 <0.6 <0.6 <0.8
Mn-g4 <4.3 <5.2 3.9
Fe-59 <8.4 <13.3 <9.5
Co-58 <4.1 <5.8 <4.2
Co-60 <4.0 <3.8 <3.7
Zr-Nb-95 <6.9 <6.8 <7.5
Cs-134 <4.] <4.0 <3.6
Cs-137 <4.3 <4.5 <3.9
Ba-La-140 £¢v¢ <6.0 <13.5
Notes:
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TABLE E€ (Cont.)
SURFACE WATER (pCi/1
o5 (pCi/1)

CA-SWA-S01 CA-SWAS0Z CR=SWA-S03
Analysis (05/08/90) (08/08/90) (05/04/90)
Gross A1€ha <].6 3.421.6 <].2
Gross Beta 6.5 2 1.2 5.9 ¢ 1.2 4.9 ¢ 1.1
H-3 <184.0 <192.0 <184.0
Sr-89 <0. <].0 <].l
Sr-90 <0. <0.9 <l.0
Mn-54 £8.7 <4.2 <3.8
Fe-59 <9.0 <7.8 <8.9
Co-58 <4.7 <3.8 <4.8
Co-60 <4.1 <3.6 <3.9
Zr-Nb-95 <]0.5 7.7 <8.1
(s-134 <3.2 <3.4 <4.6
Cs-137 <4.4 <4.8 <4.9
Ba-lLa-140 <3.5 5.2 <6.6

CA-SWA-S50T CA-SWA-5UZ CA-SWA=SO3I
Analysis (06/12/90) (06/12/90) . 106/25/80}
Gross A]gha 2.0 4.0+ 2.0 5.0+ 0.9
Gross Be 6. & 1.0 0.6 £ 1.2 11.2 £ 0.7
H-3 414.0 ¢ 110.0 <190.0 «202.0
Sr-89 <].) <l,1 <1.0
Sr-90 <0.9 0.9 1.2 ¢ 0.6
Mn-54 <5.6 <7.1 <8.7
Fe-59 <l2.2 <13.5 <16.3
Co-58 <6.0 <8.6 <1.%
0-60 <5.9 7.6 <6.9
Zr-Nb-95 <10.4 <]15.0 <14.%
Cs-134 <5.8 <7.5 <8.1
Cs-137 <6.6 7.5 <8.6
Ba-La-140 <12.5 <10.1 7.2
Notes:
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TABLE £7 (Cont.)
GROUND WATER (pCi/
A (pCi/1)

CA-WWR-F15 CR-WWA-FO% CTA-WWA-DU]
Analysis (05/08/90 (05/08/90) (05/08/90)
Gross Algha <3.4 <1.5 3.0¢1.6
Gross Beta 7.8% 1.5 10.9 ¢ 1.3 . 8 B |
H-3 <185.0 <185.0 <185.0
Sr-89 <].0 <0.9 <0.9
Sr-90 0.7 <0.8 <0.8
Mn- 54 7.1 <5.6 <5.0
Fe-59 <13.0 <11.6 <11.9
Co-58 <1.5% <5.3 <§.5
Co-60 <4.8 <6.3 <5.4
Ir-Nb-95 <11.9 <9.9 <9.4
Cs-134 <7.3 <5.3 <5.9
Cs-137 <7.2 <3.8 <h.1
Ba-lLa-140 <7.2 <9.2 <5.9

CA-WWA-F15 CA-WWA-FOS CAWWA=DOT
Analysis (06/12/90) (06/12/90) (06/12/90)
Gross A]Eha 1.4 £ 0.6 2.2 2.4 ¢1.0
Gross Beta 7.9 0.6 10.9 ¢ 1.2 3.02 0.6
H-3 <190.0 <190.0 190.0
Sr-89 <1.0 <1.0 <H.9
Sr-20 <0.8 <C.8 <08
Mn-54 ¢5.5 <5.9 ¢<A.2
Fe-59 <13.0 <]3,1 <8.7
Co-58 <6.8 :5.9 <4.6
Co-60 6.2 <5.8 <4.8
Zr-Nb-85 <10 7 <]11.,0 <8.2
Cs-134 5.6 <5.7 <5.4
Cs-137 5 9 <6.2 <4.4
Ba-La-140 <10 2 <l2.4 <6.3
Notes:
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TABLE €7 (Cont.)
GROUND WATER (pCi/1
1080 (pCi/1)

CASWWA-FTS CRSWWASTOS CA-WWA-DOI
Analysis (07/10/90) (07/10/90) (07/10,90)
Gross Algha 2.0 <1.0 2.1
Gross Beta 6.8 1.3 11.0 ¢ 1.2 2.8¢% 1.1
H-3 <198.0 <198.0 ¢198.0
Sr-89 <1.0 <l.1 <0.9
Sr-90 <0.5 <0.5 <0.5
Mn-54 <3.5 <4.9 3.6
Fe-59 9.2 <l2.b <10.9
Co-58 <4.,0 <5.5 <4.6
Co-60 €3.5 <4.§ <2.8
Ir-Nb-95 <7.8 ¢9.5 <8.4
(s+134 <4.2 <5.1 <37
Cs~137 <4.. <4.8 <4.3
Ba-La-140 <14.3 <l4.2 <9.1

CA-WWA-F 15 CA-WWA-FOD TA-WWA-DUI

. hnalysis (08/14/90) (08/14/90) (08/14/90)

Gross Algha 1.9 ¢ 0.7 1.6 £+ 0.6 2.6 £ 0.8
Gross Beta 8.8+ 0.6 11,3 ¢ 0.6 2.4 £ 0.4
H~3 €177.0 «177.0 <18%.0
Sr-89 2 <1.,0 <1.7
Sr-90 0.6 * 0.4 <0.4 <0.7
Mn-54 <4.6 <5.6 <6.6
Fe-59 9.2 <11.9 <19.0
Co-58 <4.8 <5.8 <7.6
Co-o0 <5.4 <5.2 €71
ir- Nb 85 <8.6 <9.? <13.8
Cs- 134 <4.8 <5, <6.2
(s-137 <4 .6 <6.1 <6.5
Ba-La-140 <9.6 <10.9 <13.4
Notes:
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TABLE €7 (Cont.)
GROUND WATER (pCiN
1950 (pCi/1)
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TABLE 8
BOTTOM SEDIMENT (pCi/kg dry)
1990

CA-AQS-A ~AQS- CA-AGS-D
Analysis (03/13/90) (03/13/90) (03/14/90)
Gross Alpha 4793 ¢ 3805 8605 t 4552 17062 ¢ 6319

Gross Beta 21788 t 4027 16955 ¢+ 3548 22735 ¢ 3994
Sr-89 <16.8 <14.3 <16.0
Sr-90 <11.3 <8.3 19.4 £ 7.9
Mn-54 <21.0 <18.0 <28.0
Fe-59 <48.0 <41.0 <67.0
Co-58 <21.,0 <18.0 <26.0
Co-60 <24.0 <21.0 <35.0
Zr-Nb-95 <41.0 <35.0 <49.0
Cs-134 <30.0 <14.0 <36.0
(s-137 <22.0 44.0 ¢ 16.0 127.0 ¢ 20.0
Ba-La-140 <70.0 <21.0 <73.0

CA-AQS-A CA-AQS-C CA-AGQS-D
Analysis (05/24/90) (05/24/90) _(05/04/90)
Gross Alpna 7005 + 4572 5745 + 2832 11762 ¢+ 5085
Gruss Beta 21151 ¢ 4096 20627 ¢ 2713 16808 & 2907
Sr-89 <21.1 <16.2 <14.1
Sr-80 <13.4 <9.7 19.2 £ 6.8
Mn-54 <58.0 <32.0 <37.0
Fe-59 <176.0 <86.,0 <95.0
Co-58 <61.0 <30.0 <40.0
Co-60 <72.0 <46.0 <42.0
Ir-Nb-95 <136.0 <66.0 <80.0
Cs-134 <52.0 <28.0 <45.0
Cs-137 77.0 £ 50.0 <34.0 <36.0
Ba-La-140 <298.0 <59.0 <156.0
Notes:
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TABLE E9
BEDLOAD SEDIMENT (pCi/kg dry)
1990

Y T — o .

B Amna e

. CA-AGS-A CARGS-T CA-RGSD

e Analysd (03/13/90) (03/14/90)
Gross Alpha 12641 2 4048 16118 ¢ 4247 9248 ¢ 3396
Gross Beta 20756 ¢ 3136 26346 & 3124 22224 ¢ 2913
Sr-89 <182.1 <83.7 <43.4
Sr-90 <B2.8 40.8 ¢ 18,0 27.0 ¢ 15.3
Mn- 54 <148.0 <83.0 <51.0
fe-59 <377.0 <222.0 <147.0
Co-58 <167,0 <94.0 <63.0
Co-60 <]156,0 «96.0 <58.0
Ir-Nb-85 <319.0 <165.0 <110.0
Cs-134 <122.0 <82.0 <65,0
Cs«137 546.0 ¢ 146.0 <82.0 172.0 ¢ 36.0
Ba-La-140 <371.0 <298.0 <305.0
' TR-AQS-A TA-AGS-C CA-AQS-D
Anglysis .(08/24/80) (05/2 EREE—.
Gross Alpha 9416 ¢ 5130 6893 ¢ 5052 <1257%
Gross Beta 17560 ¢ 3239 21115 & 3967 17501 ¢ 420)
Sr-89 <193.4 <89.5 <13.3
Sr-80 <116.6 <49.9 2.0 ¢ 8.1
Mn- 54 1338.0 <209.0 <71.0
Fe-569 <920,0 <655.0 ¢165.0
Co-58 <380.0 <247.0 <69.0
Co-60 <340.0 <245.0 <68.0
c5-134 <274.0 <172.0 <71.0
Cs-137 <340.0 <211.0 <65.0
Ba-La-140 <1146 <1074 <223.0
Notes:

High LLD for gamma isctopes is due to a small sample size.

E-40




TABLE E9 (Cont.)
SEDLOAD SEDIMENT (pCi/kg dry)
1990

4.\ T 1| S Y.\ A

e Aealysis  (08/09/90) _ (0B/09/90) . _ _(08/01/90) .

Gross Alpha

18951 ¢ 5973

12052 ¢ 4792

12287 ¢ 5022

Gross Beta 18291 ¢ 3170 23636 ¢ 3017 24683 & 3540
Sr-89 <234.8 <23.3 <20.5
Sr-90 <88.6 26.3¢ 7.5 179 ¢ 5.8
Mn-54 <190.0 £9.0 ¢t 24.0 <37.0
Fe-59 <497.0 <]11.0 <134.0
Co-58 <212.0 <49.0 <43.0
Ir-Nb-95 <416.0 <95.0 <87.0

| (s-134 <146.0 <28.0 <28.,0

| (s-137 630.0 ¢ 166.0 216.0 ¢ 41.0 232.0 ¢ 41.0
Ba-La~140 <582.0 <]15.0 <224.0

| CA-AQS A TA-AQS- . -

o Analvsds  (11714/80) (11/14/80) (11/16/80)

Gross Alpha 12858 1 2646 11979 ¢+ 366] 10275 ¢ 3430
Gross Beta 22002 ¢ 1736 24064 3 2497 16518 ¢ 1999
Sr-89 <55.0 <8.2 <31.7
Sr-80 <34.8 11.5 £ 4.0 <19.7
Mn- 54 <53,0 <39.0 <144.0
Fe-59 <172.0 <102.0 <355.0
Co-58 <68.0 <47.0 <]61.0
Co-60 <63.0 <44.0 <141.0
Ir-Nb-95 <113.0 <86.0 <271.0
Cs-137 176.0 ¢ 26.0 113.0 ¢ 38.0 <148.0
Ba-lLa-140 <360.0 <151.0 <281.0
Notes:

High LLD for gamma isotopes is due to a small sample size.
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TABLE E10
WASHLOAD SEDIMENT (pCi/kg dry)
1990

CA-AGS-A t]?]ﬁ!?t‘"“‘““"“"tﬁ?ﬁﬁg?ﬂ‘““”‘
— e hoa\ysis  (03/]13/90) (03/13/90) (03/14/80)
| Gross Alpha 12170 & °946 14761 ¢ 4059 11703 ¢ 4007
| Gross Beta 27478 ¢ 3206 25477 + 2897 23444 ¢ 3076
|
| Sr-89 <110.7 <66.3 <109.6
Sr-90 55.0 ¢ 21.8 47.9 ¢ 13.8 37.2 ¢ 22.3
Mn- 54 <102.0 <75.0 <179.0
Fe-59 <274.0 <]62.0 <373.0
Co-58 «)22.0 <76.0 <192.0
Co-60 <113.0 <68.0 <179.0
Ir-Nb-95 <210.0 <142.0 <358.0
Cs-134 <106.0 <49.0 <131.0
(s+137 <99.0 191.0 ¢ 56.0 <166.0
Ba-La-140 <402.0 <108.0 <219.0
CA-AQS-A CA-AQS-C CA-AQS-D
——e ADRLYS1S (05/24/90) (05/24/90) (05/04/90)
Gross Alpha 15468 ¢ 597] 11097 ¢ 5354 7603 ¢ 5570
Gross Beta 23287 ¢ 3843 23461 ¢ 4191 21091 ¢ 3739
Sr-89 104,2 <189.6 <75.2
Sr-80 ¢68.2 <98.0 65.9 ¢ 33.5
Mn- 54 <233.0 <240.0 <537.0
Fe-59 <658.0 <733.0 <1089
(r+58 <290.0 <302.0 <536.0
| Co-60 <222.0 <«257.0 <553.0
| Ir-Nb-95 <529.0 <548.0 <1036
Cs-137 <222.9 <247.0 1199 ¢ 465.0
Ba-La-140 <1970 <1870 <770.0
Notes:

High LLD for gamma isotopes is due to a very small sample size.
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TABLE £10 (Cont.)
WASHLOAD SEDIMENT (pCi/kg dry)
1980

CR-AQ>-A TTURARST
Analysis _(08/09/90) (

15132 ¢+ 5280 18630 ¢ 5973

077 1)L —

Gross Alpha 13614 ¢ 5338

Gross Beta 25379 ¢t 2168 24421 ¢ 3232 24375 ¢ 3168
Sr-89 <]199.% <215.5 <102.6
Sr-90 97.5 ¢ 52.¢ 81.5 ¢ §1.0 44.4 ¢+ 24.4
Mn-54 <101.0 <269.0 <182.0
Fe-59 <309.0 <612.0 <507.0
Co-58 <126.0 <305.0 «214.0
Co-60 <106.0 <275.0 <184.0
Ir-Nb-95% «225.0 <565.0 <431.0
Cs-134 <119.0 <218.0 <139.0
Cs-137 §75.0 ¢+ 74.0 $30.0 ¢ 255.0 767.0 ¢ 178.0
Ba-La-140 <817.0 <524.0 <804.0
EITIns.A CI.KQ;.C"‘""“ CI.IﬁS.G"”““"'

—— Analysis (11/14/90) (11/14/90) (11/16/90)
Gross Alpha 9002 ¢ 3247 14280 & 2918 9582 ¢ 3597
Gross Beta 22434 t 2507 23610 ¢ 24%4 22324 t 2465
Sr-89 <727.9 <508.5 <615.0
Sr-90 <408, 1 <301.7 <377.3
Mn- 54 <372.0 <341.0 <382.0
Fe-59 <1200 <1060 <922.0
Co-58 <481.0 <451.0 <468.0
Co-60 <375.0 <337.0 <325.0
Ir-Nb-95 <922.0 <813.0 <911.9
Cs-134 <355.0 <310.0 <225.0
Cs-137 <343.0 €299.0 <311.0
Ba-La-140 <4410 <3780 <144]
Notes:

High LLD for gamma isotopes is due to a very small sample size.
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| TABLE £11

! SHORELINE SEDIMENT (pCi/kg dry)

: 1990

| CA-AGS-A TARGST

_ feaiints (05/24/90) (0524796

l

| M- 54 <50.0 <32.0

w* r.‘s’ <125.° (‘600

| Co-58 <53,0 <30.0

' Co-60 <56.0 <44.0

| Zr-Nb-96 <104.0 <710

| Cs-134 <40.0 <28.0

| Cs-137 136.0 ¢ §7.0 <32.0

| Ba-La-140 <148.0 <56.0

i

i

1

|

| KRGS CARGET

| Analysis (11/14/90) (11/14/90)

| Mn-54 <33.0 ¢€39.0

| fe-59 <83.0 <99.0
Co-58 <37.0 46,0
Co-60 <41.0 <59.0
Ir-Nb-95 <69.0 <83.0

: Ba-La-140 <17.0 <90.0

!

:‘

| Notes:









































































SECTION 6.0

PLANT MODIFICATION

ENVIRONMETAL EVALUATION
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2.3
23l

2.4
2.4.1

Evaluation of Change

Routing of overflows from the oily waste storage tank
and demineralization waste pump station to the
egqualization basin will eliminate violations of the
NPDES permit from overflow of untreated waste to the
ground or to the plant discharge line. The Missouri
Department of Natural Rescurces (DNR) has reviewed
these changes and had no obiection to the
implementation of this modification, Any meodification
or construction activity will be confined to areas
already disturbed during plant construction and will
not impact any cultural resources. Therefore, this
change does not constitute an unreviewed environmental
guestion por section 3.1 of Appendix B to the Callaway
Plant Operwting License,

Reguest for Resolution 08388
Description of Change

This change involves temporarily locating three Eastern
Technologies, Inc. laundry trailers on site adjacent to
the diesel generator building during refuel I1V. These
trailers were used for wet water washing of pro*t=ctive
clothing during refuel 1V.

Evaluation of Change
Thig change is temporary and will not reguire any
changes to plant systems. Water will be suppiied to
the trailers approximately once per week from the
demineralized water system using a temporary hose,
Approximately 500-700 gallons of waste water will have
to be drained from the trailers holding tanks., This
water will be drained using temporary hose to a floor
drain located in the auxiliary building which will
allow the waste water to be processed by radwaste
systems. Since all the utilities required by these
trailere will be routed above ground within the rlant
site, there will be no adverse environmental affects
nor will it impact the Callaway Plant NPDES permit.
Therefore, this change does not constitute an
unreviewed environmental question per section 3.1 of
Appendix B to the Callaway Flant Operating License,

Temporary Modification TM-90-MO30

Description of Change

This change involves the temporary routing of the
sewage treatment plant effluent to manhole 86-5A

located near the sludge valve pit rather than directly
t.o the plant discharge line due to a temporary upset of
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the uystem. This temporary modification will recycle
the effluent to the sludge lagoon where it can later be
proceesed and used as make-up to the cooling tower,

Evaluation of Change

This temporary modification will temporarily eliminate
outfall 007 which will result in a reduction in adverse
impact because it will eliminate the direct discharge
of outfall 007 during this upset condition. The
Missouri Department of Natural Resources (DNR) has been
notified of our intent to utilize this temporary
modification and has approved its use. Any
modification or construction activity will be confined
to areas already disturbed during plant construction
and will not impact any cultural resources. Therefore,
this change did not constitute an unreviewed
environmental question per section 3.1 of Appendix B to
the (Callaway Plant Operating License.
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